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THE BEST METHODS OF TREATING 

MANURE-HEAPS 

TO PREVENT THE HATCHING OF FLIES 

by 

Professor JACQUES PARISOT and Dr. L. FERNIER, 
of the Nancy Institute of Hygiene. 

INTRODUCTION. 

I 

This question, which the European Conference on Rural Hygiene 
convened in 1931 by the League of Nations Health Organisation, 
requested schools of hygiene to study, was specially deserving of 
the attention of the Nancy Institute of Hygiene. 

. . 
The campaign against flies, and therefore against one of the main 

sources of their multiplication-dung-cannot, indeed, be a matter 
of indifference to those who are concerned with the sanitation of 
rural districts and with the improvement of the hygienic and living 
conditions of th~ rural population. This question is of peculiar 
interest in our part of the country. 

The traveller whose itinerary takes him into Lorraine, and 
especially the motorist who passes through the villages in the 

S.d. N.l.l30 (F.) 1.125 (A.) 4/34. Imp. Darantiere, Dijon· 
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. . 

Departmen_ts of 1\Ieu~the-et-Moselle, Moselle, Meuse an~ Vosge~, 
is astonished to see, in the great majority of them, that his road IS 

sign-posted by manure-heaps in front of the houses, bearing witness 
by their size to the quantity of live-stock belonging to each owner. . 
This is a feature of qur villages which produces an unfavourab~ 
impression upon the visitor, especialiy as in other parts the 
manure-heaps are generally concealed in the farmyards behind the 
houses. . · 

Does this mean that, in the last-named circumstances, the villages 
are healthier ? That depends entirely on the method of protecting 
the manure-heaps. Their presence in front of the houses, at the 
edge of the public road, striking though it is, and plainly though 
it demonstrates a complete disregard of cleanliness, is really insani
tary only because of the way ht which the manure is kept., 

What is the reason for this arrangement, which is peculiar to 
our countryside ? It derive:t not only from immemorial custom, 
but also, and more especially, from the. actual structure of the old 
villages of Lorraine, in which the houses are very close together and 
the farm buildings stand on long, narrow strips of land and gener
ally adjoin one another, so that gaps are few and far between. 
Usually, where there is no farmyard, or no lane leading to it, it 
becomes necessary either to carry the dung from the byre straight 
out of the village, or to deposit it either in front of the houses on 
ground belonging to the owners, or on the edge of the highway. 
This practice has serious drawbacks from the standpoint of sani
tation. As there are often no platforms or cemented pits, the 
manure being piled actually on the ground, liquid manure trickle~ 
on to the highway or into the gutter. Things are still worse when 
it rains, because stagnant and foul puddles are produced • and all 
these factors ultimately contribute to insanitary conditions by 
infecting the in!bsoil and underground waters, the streets and the 
atmosphere. We should also point out that these manure-heaps, 
close to the houses and very often close to the wells, ni,ay have a 
very bad effect on the health of the people. 

~t was ~sse~tial to give a brief outline of the position, from this · 
· pomt of VIew, of the communes in the Department of Meurthe-et-
1\loselle, thus affording a general idea of the ground covered by our 
researches. A glance at figures 1 to 4 will supplement the rapid 
description given above. · 
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We need not refer to all the efforts that have been made to remove 
these drawbacks and to overcpme deeply rooted habits, but it may 

. ~e well to mention som~ of the more recent attempts, especially 
~nee 1914. · · 

. _During the ~ar, many of the villages in o~r department were the 
scenes ~f fighting and destruction, and· others were occupied by 

. the armies. . In th~ ~~~ter, all the ma~ure-heaps disappeared during · 
the war ~er10d ; th.!s Improvemer,tt was doubtless greatly helped by 
the · presence of the military authorities, the labour they had at . 

Figure 1. - MotvRoNs. 

their command, the strict orders they issued, ~nd 'even more by the 
. evacuation of a large part . of the population and the considerable 

decline in the number of live-stock. 
· When peace returned, people soon went back to their old ways, 

and villages resumed their former appearance. The departmental 
authorities then endeavoured to make a change ~oth in villages 
that had not suffered and in those which had been destroyed in the 

'war and were being rebuilt. The Prefect sent out two successive 
circulars' to the mayors of communes, on February 15th, 1922, and 
August 1st,. 1923, .followed by an order concerning the disposal of 
manure dated December 31st, 1923. These circulars and order ' . 
laid down very fuU regulations for the disposal of manure, giving 
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details of th~ methods of sanitation and protection to be employed, 
and concluding as follows : 

"All manure-heaps, which must no longer be formed close to the public 
highway, must be completely removed, and their sites levelled and cleaned,~ 
before June lsi, 1924. Where exceptions a~ allowed, the Improvements 
(construction of cemented pit and drain-oft tank) must be CO)llpleted before 
November 1st, 1924. · 

"Where this is admittedly impossible, an extension of time may, at the 
request of the persons concerned and on the advice of the mayor, be granted 
by the Prefect. in the area of the departmental ,capital, and by the sub
prefects in other areas, but such extension may in no case run beyond 
November lsi, 1925." · · 

Notwithstanding this detailed, documented and imperative order, 
no appreciable change has taken place in the great majority of our 
rural communes. A few mayors have succeeded in securing the 
removal of manure-heaps from the edge of the public road, the 
peasants carrying the manure daily to their fields at a distance · 
from the villages. In a number" of villages which had been almost 
completely destroyed, ana in which, consequently, a real ·re-distri- · 
hutioii of properties ha.d been feasible, the farms have been provided 
)Vith yards containing cemented pits and drain-off tanks ; but, for 
the most part, our villages still present the insanitary aspects and 
reveal the errors which we have described above. 

As th~ purely administrative action so far taken has proved 
ineffectual, we felt that our work should be directed towards a 
practical and local 'aim. After ali, it is the business of a regional 
institute of. hygiene to endeavour to direct .the action to be taken 
and to collect the information on which it can be based. 

I. MANURE-HEAPS AND THE INSALUBRITY 
OF RURAL DISTRICTS · 

I~ THE DEPARTMENT OF MEURTHE-ET-MOSELLE. 

There can be no doubt that, in our rurai districts, the position 
of manure-heaps and the way in which they are kept is in most cases 
one of the principal sources of insalubrity. We think it necessary; 
however, to supplement our foregoing observations with a few 
facts and figures. . · 

The very speci.allocat.ion of manure-heaps in ou~ department tends 
to pollute. the a1r: particularly in nearby dwellings, and to promote 
the breedmg of flies; Furthermore, the manner in which the duna 
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is stacked is a very important factor in the infection of streets, of 
the subsoil, of the subsoil water and thereby of the wells, which still 
to a considerable extent S1Jpply the drinking-water of the population. 

It w~uld be difficult, if ~ot · impossible, to prepare accurate 
.....:;tatistics of the total number of stacks of manure in each commune, 

differentiating· manure stacked on ~ cemented pit with a drain~fT 
tank ~or liquid · manure and dung not so stacked. As a result,. 
ho":eyer, of co-operation between the Institute of Hygiene anrl 

Figure 2.- Sol\IM~RVILLER. • 

the Director of the agricultural services of. the department, we 
have been able to obtain sufficiently reliable figures for all farms 
possessing not less than one hectare of ploughland. These statistics 
hav'e not only been ·prepared for the whole department, but have 
been classified by "arrondissements",· by. "cantons" and by "co~-

munes". 
. . 

· . A few figures taken from these general statistics will give a 

general view of the situation : 

Total number of farms of from 1 hectare to 500 hectares :i!'d 
over in the whole of the department . .... · . • · · · · · · ·· ·- · · 21,3_74 

Number of these farms possessing a cemented manure pit with 
a drain-oft tank for liquid manure ...... · · · ·: · · · · · · · · · · 3,799 
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The proportion of properly laid out manure-heaps is, therefore, 
for the whole of the department 17.7 per cent. 

This proportion varies in each of the three "arrondissements" : 
Nancy, 15.4 per cekt; Lum\ville, 27.6 per cent ; Briey, 14.2. per c~nt. 

It will be seen, therefore, that protection of the subso1l agamste 
infection by manure-heaps and liquid manure is still very slight, 

.since in about 83 per cent of the cases it is entirely lacking. 
In reality, however, the situation is even much more SeJ"ious, 

becau~e there are many other manure-heaps besides those in the 
farms referred to above. Many owners of small live-stock and less 
extensive lands also h~ve their stack of manure, which, even if it be 
small, is nevertheless a potential source of infection owing to the 
absence of any protection. We have thus been able, in the c~urse 
of thorough enquiries conducted in a very appreciable number of 
communes, to see, for instance, in one commune 150 small stacks 
of manure and only three large stacks with a cemented pit ; in 
other communes, the proportion of protected stacks was 5, 3, 1 and 
even 0 per cent. 

It has been noted that manure-heaps without cemented pit or 
drain-ofT tank are stacked only a few metres away from wells which 
provide drinking-water for the houses. By way of example, we 
give a few results of the numerous analyses made by the Institute · 
of Hygiene of water taken from wells situated near manure-heaps 
(see table, page 7). 

It should be noted that the analyses shown were 'selected from 
among those made in a period of drought when the degree of infil
tration was VfltCY slight-when, in other words, liquid manure and 
liquids in general penetrated less into the subsoil, pollution being 
thus reduced to a minimum. The danger of manure-heaps from 
the point of view of the health of the inhabitants is therefore, in 
this respect, proved beyond all doubt. 

Admittedly, the danger has been decreased by the great extension 
(above all, since 1920) throughout our Department of piped water 
supplies. According to a paper by one of our students on the 
problem of potable water in 1\leurthe-et-Moselle, about 50 per cent 
of ~he communes now have a piped water supply (total number 
of communes· in the department, 600). 

The extension of piped water supplies is therefore one indirect 
method of combating the infection of well water. But the fact is 
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that, in spite of such a water supply, some inhabitants continue to 
use the water from their wells. As an instance of this, w~ have 
given in the table below the analysis of water from a well at 

~ercueil (a well contaminated by a manure-heap nearby) which 

RESULTS OF THE BACTERIOLOOICAL ANALYSIS 
OF WATER FROM \VELLS SITUATED NEAR MANURE-HEAPS. 

O"illages of Lorraine) 

B. coli Colonies 
Locality Date Observations per litre to the Conclusion 

c.cm, 

Crion ......... 25.VIII.32 Drought Over 1,000 108,292 Bad 
Manure-heaps 

15 metres 
distant 

Drouville •..... 22.VIII.32 Drou!(ht Over 1,000 202,232 Bad 
Manure-heap 

5 metres 
distant 

Buissoncourt •.• 22.VIII.32 Drought Over 1,000 327,269 Bad 
Manure-heap 

5 metres 
distant 

St. Firmin ..... 23.VIII.32 Drought 500 300,585 Bad 
Manure-heap 

10 metres 
distant 

1\lorville •••..•• 5.IX.32 Drought Over 1,000 412,000 Bad 
Manure-heap 

10 metres 
distant 

Diarville • 0 •••• 23.VIII.32 Haul Bout Over 1,000 730,000 Bad 
1\Ianure-heap 

12 metres 
distant 

· Neur Pont Over 1,000 100.262 Bad 

Dr. l\1 's well 
No n1anure-

heap 0 flSO Potable 

Cercueil ....... !J.IX.33 Drought 100 10,412 Bad 
1\lanure-heap 

6 metres 

• distant 

Sommerviller •.• 6.IX.32 Piped water 10 328 Potable 
supply 

Numerous 
manure-heaps 
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the inhabitants drink in .spite of the fact that a supply of potable 
water has· been laid on for the use of the village. . It should be 
noted ·that one of the consumers of this water has c;ontracted 
undulating fever, that the manure-heap neighbouring on his wen. 
had received the scourings .of a sheepfold infected with the same" 
disease, and that, as no other case of con~amination could be fo~nd, 
it is quite possible that this ma:r be the origin of his illness. ' 

II. STUDIES ON FLIES. 

1. RESEARCH INTO THE AMOUNT OF THE EXTERNAL BACTERIAL 

FLORA CARRIED BY FLIES, CONSIDERED BOTH QUANTITATIVELY 

AND IN RELATION TO THE PLACE FROM WHICH THE FLIES ARE 

1 OBTAINED. 

Long before the era of bacteriology, many authors, proceeding 
from observed facts, incriminated the fly as the vector of certain 
pathogenic germs ; later, after the discovery of microbes, ihis 
hypothesis became a ~onfirmed fact, and it was shown, not only 
that flies could harbour numerous germs on the surface of their 
body, but tha:t such germs were to be found in their excreta, in the 
products of regurgitation and in the larvre of infected flies. . ' · 

l\Iany species, pathogenic or not, have been idehtified, and our 
purpose has been, not to determine, after many others, the nature. 
of this extremely varied bacterial flora, but simply, in a very 
general way, to bring out the fact that the number of microbes 
carried on the surface of a fly's body amounts to several tens of 
millions, and, in particular, that the amount of this bacterial flora 
depends upon the place .from which the flies are obtained. 

It appeared to us essential, however, to test this bacterial flora 
for one germ whose preSence carries with it the suggestion of 
extensive pollution-namely, B. coli. . 

Despite the. simplicity of our technique, we regarded it as ~holly 
adequate, for It gave us results that were both sufficient and compar-
able inter se. · · · 

Our primary object being the spread of popular kn.owledg~ on 
the_ subjec~, we have brought together the most striking evidence 
~h1ch, whilst confirming known facts, can be used for propaganda 
m favour of an anti-fly campaign. Furthermore, as fly-b~eeding 
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i~ specially promot~d by t_he existence of manure-heaps, every 
"ell-pl~nned. campa1g~ aga~nst flies should be accompanied by 
measures designed; not to brmg about the disappearance of manure
heaps, but to make them inaccessible to these insects and-killing 

• two birds with one stone-to protect the atmosphere and the subsoil 
f~o~ ~he pollution _which they involve. In addition to the part 
which IS played by manure-heaps as "reservoirs of virus", experience 

Figure . 3. - DIAR\"JLLE. 

showed that flies caught in proximity thereto and in nearby houses 
I 

were much ·more heavily infected than others caught, for instance, 
in town flats. ~ow, -in our area, where n1anure-heaps are particu
larly numerous, the peasant houses are swarming with flies and an 
anti-fly campaign is, more than anywhere else, closely bound. up 
with hygienic ~easures concerning manure-heaps. . 

. ' 
We have already seen the- difficulties which are encountered by 

public departments and health services in their. endeavours to 
sanitate rural communes ; the documentary evidence which we 
have brought together appeared to us to afford a valuable and 
practicable means of educating the peasant. By this means he can 
be made to understand more fully the dangers of local customs and 
will .be willing to apply me~sures of which no regulations, however 
imperative in character, could have shown him the advantage. 
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Our research work has been carried out on flies caught in· 
immediate proximity to manure-heaps, on flies from village houses, 
on flies from town flats, and finally on flies caught in mid-forest. . -
Bacterial Count (Plate n. 

The flies are caught by hand (the hands having previously been 
thoroughly washed with soap) and placed in sterile bottles of about 
20 c.cm. Each bottle contains ten flies. In each bottle 10 c.cm. 
of sterile physiological saline are added-i.e., 1 c.cm. per fly. The 
flies are kept in the solution for thirty minutes and frequently 
shaken up so that the bacteria carried may be so far as possible 
~ompletely washed ofT. Then, with a sterile pipette yielding twenty 
drops per c.cm., one drop of the liquid is ~ithdrawn and diluted . 
to 1 : 1,000. This is seeded on to gelatine or agar, and the colonies 
are counted at the end of three days _where gelatine is concerned, 
and after forty-eight hours in the incubator at 37o C. ~n the case 
of agar. 

In order to determine the number. of colonies corresponding to 
one fly, the figure given by the count should be multiplied by 1,000 
and then by 2(), seeing that we are dealing with a 1 : 1,000 dilution 
and have seeded one drop, or one-twentieth of a c.cm. It is 
understood, of course, that the figures found are only approximate, 
for, even though the flies should be washed for several hours, it 
would be impossible to detach the external bacterial flora completely. 

Special Test for B. coli. 

Ten tubes of peptone broth carbolised to 1.25 per thousand are 
prepared. 

In the 1st tube, 20 drops or the liquid used for washing are delivered. 
- 2nd- 10 - -

3rd 5- - -
4th 4 -
5th 2 -
6th 1 
7th 1 -
8th 1 -
9th 1 -

The 10th serves as control. 

diluted to 1 in 2 
1-5 
1-10 

These tubes are then placed in the incubator for five days at 38o c. 
and the presence of B. Coli is determined by testing thtl culture~ 
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for indo! production, according to the method used for: water 
a~alysis. 

A p_ositive re~ction in the : 

1st tube means that there is 1 B . coli per flv. 
2nd - . - - 2 - _:_ · · 
3~ - 4 
4th- 5 
5th - 10 
6th- :.w 
nh - 4o 
8th - 100 
9th --.: 200 

J.'igure 4.- LE\' R. 

Results and Conclusions. 

What strikes one at first sight in the foJJowing tahle is the very 
large number of living germs that a fly can carry. These figures, 
as we have noted, are only approximate, for it is. obvious that a 
more niinute and accurate technique would make it possible to get 
closer to the exact facts of the case. None the less, we may statl~ 
that all flies without distinction of origin are regular rest•rvoirs of 
microbes, of which they can carry a number ranging from 60,000 
to 25,863,000. Next, if we compare these figures inter se, we find 
that they relate essentially to two categories of flies : (J) those that 
are liable to infection at any time by contact with unprotected or 
ill-protected manure-heaps-i.e., the nies that ·swarm in our 
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villages.; (2) those which, on the contrary, come intp contact with 
filth only by accident, as, for example, the flies found in clean town 
dwellings. As to flies caugl).t in the woods, it is obvious, a priori, 

. that their bacterial flora will be comparatively poor, and tha;._,
hypothesis is borne out by experience. 

-
Sped .. 

Musca 

SUMMARY TA11LE. 

I. Flies caught in Immediate Pro:£imity to Manure-heaps on Walls · 
or Tilling lmplemenls not exposed to the Sun. 

I Place Date Colon leo B. coli 

Sommerviller .•. 22.Vlll.32 24,580,000 More than 200 
Haraucourt .... 22.Vlll.32 25,863,900 More than 200 
Buissoncourt ... 22.Vlll.32 20,080,000 More than 200 
Diarville ...... 23.V.lll.32 26,160,000 More than 200 

· More than 200 
dome.•tica • 23.Vlll.32 10,960,000 

Drouville .•.... 28.VIII.32 18,293,000 More than 200 .... . Crion . ........ 25.Vlll.32 13,860,000 More than 200 
Leyr .......... 5.IX.32 15,280,000 More than 200 
Cercueil ....... 2.Vlll.33 21,292,000 More than 200 

-
II. Flies caught on Grazing Cows. 

Plate I 

Fig. 1 

Fig. 2 

Musca I I 
tlomfStica Saulxures ..... 2.VIll.33 111,0~7,000 !More than 200 I Fig. 6 

Ill. Flies from Villa'ge Houses . 

-
.Uusca ~ Einville ....... 25.Vlll.32 12,122,000 

domeslica Leyr ....... , ... 5.IX.32 15,271,000 
Fresnes ......• 7.X.32 9,760,000 

--··-
IV. Flies from Town Flats. 

Musca ~ • 
domtSiica ( "1\ancy .... ~.J 

) 

20.VIII.32 
1.1X.32 

13.IX.32 
4.XII.32 

4,080,000 
3,052,000 

992,000 
623.210 

V. l'liea caught in Forests • . 

. \/usca I . • · l 4 IX 
d •• · 1 Samte-Libaire · .32 orne .. rca . • • 2 .• X_32 
Tabanua ~ Malzeville. . ..• ·1 4. V II.33 
bromiua Fresnes · . . . . . • 10. Vlll.33 

_ Gtlrardmer . . . . 28.VU.33 

125,000 
602,000 
229,000 

. 120,000 
60,000· 

More than 100 
More than 100 
More than· 200 

10 
7 
5 
0 

0 
1 
0 
0 
0 

-.. 

Flg. 3 

Fig. <l 
Fig. 5 

Fig. 7 
Fig. 8 

Whereas the presence of B . l' d · 
Ia b 

· co 1-an , Indeed, its presence in 
rge num ers (upwards f ?()() .11 )-

strat
ftd . n· 0 - per y has always b. een demon-
~ m tes ca ht · 'II · . ug 10 vt ages where manure-heaps lie about, this 
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bacillus is, on the contrary, rare or entirely absent in the second 
category of fl~cs. 

From these experimental data derived from researches that Wl' 

~ave carried out in villages where the sanitary conditions are bad 
and, in particular, where there are numerous manure-heaps, it 
appears that the bacterial flora of the "village" fly is numerically 
very much greater than that of .the "urban" fly, and, in view of 
this difference, which appears likewise in the B. coli count, . the 
flora o~ the pathogenic species of the first-named category must be 
much more abundant than that of the second. 

This dung-heap fly should then be constantly starting epidemic 
foci all round ; generally speaking, however, the course of summer 
'epidemics started and kept going by flies is not as severe as the 
potential infective power of the fly might lead one.to expect. The 
fly-as WoLLMAN has pointed out-possesses the faculty of "auto
sterilisation", and, if it did not continually find around it fresh 
sources of infection, in a few days its role as a vector of disease 
would be considerably reduced. This autosterilisation is carried 
out, on the one hand, by mechanical means, "the fly spending its 
life in cleaning itself" (WoLLMAN), and, on the other, by the micro
bicidal action of the sun's rays. -\Ve have verified experimentally 
this second factor which intervenes in the autosterilisation of flies, 
and we now propose to deal with' it. 

2. INFLUENCE OF THE SuN'S RAYS 
ON THE ExTERNAL BACTERIAL FLORA oF FLIES. 

Our intention was not to study the sterilising action of the sun's 
rays on certain species of the external bacterial flora of flies, but 
to demonstrate in a' general manner the fact that the sun could by 
itself diminish, often to a very considerable extent, the amount of 
such flora. Employing the technique which we have already 
described, we reached results which point conclusively to such 
natural sterilisation. . 

\Ve used flies caught in town flats and flies caught in villages near 
manure-heaps ; a batch of twenty flies caught simultaneously in 
the same place was divided between two sterilised bottles-i.e., 
ten flies per bottle. The flies in the first bottle, which were to 
serve as controls, were washed for thirty minutes with sterile 
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physiological saline, and gelatine plates wer~ seede~ with one ~rop 
of the washing liquid diluted, as needed,. m varymg proportions, 
to permit of the easier counting of the co~onies. The !lie~ in the 
second bottle were lreated in tlie same way, but after havmg beell: 
e:rposed to ·the sun's full rays for two liours (the temperature 
varying from 30o to 40o C. during the experiments). 

The gelatine plates thus seeded were kept at a temperature of 
·about 200 C., and after seventy-two hours the colonies were counted. 

The following are two examples of the results obtained (see 

Plate II) : · 

(a) Flies from Town Flats. 

Whereas the bacterial flora per fly at the moment of capture 
numbered 2,540,000 colonies, after two hours' exposure to the 
sun the figures fell to 160,000, thus demonstrating in no uncertain 
manner the sterilising action of the sun's rays. 

(b) Flies caught inJhe Neighbourhood of Manure-heaps. 

The same conclusions were arrived at, but with an even more 
pronounced difference, since, of the 32,560,00Q germs that the fly 
was carrying when caught, there remained, after· the sun test, only 
6,720,000-i.e., destruction of 25,840,000. 

It would appear from our experiments that the bactericidal 
action of the sun's rays may be extremely powerfu~. It varies 

· presumably with the seasons, and we would point out that our 
experiments ·are valid only f~r the actual period at which they 
were carried out--i.e., in July and August, the months during 
which the light is most intense. 

Accordingly, since the fly, apart from the mechanical means at 
its disposal, is naturally subjected in certain conditions to the 
sterilising action of the sun, it is understandable that it should rid 
itself of the greater part of the germs that it is· carrying and that 
its infective power should thereby be considerably reduced. ~· · 

The fly will prove .the deadlier enemy when it bas access to 
manure-heaps or filth capable of infecting it continually and when 
its habitat is devoid of direct light, as ·in the case of unhealthy 
urban and rural dwellings or slum dwellings. · 

These f~cts must be borne in mind when, for example, we come 
to determme the r61e of the .fly in the spread of certain infectious 
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diseases ; in preventive measures, due account must be taken of 
this "autosterilisation", as noted by WoLLMAN. 

~· INFECTIVE CAPACITY OF FLIES AND POLLUTION OF LIQUID 
AND SoLID FooDSTUFFs. 

· We have been at pains to .show by figures and illustrations
always with the purely general object of spreading information on 
the subject-that flies feeding•on our foodstuffs contaminate them 
very rapidly and in many cases vei"Y. extensively. 

In a first series of experiments we endeavoured to determine the 
number of germs deposited by a fly on a solid culture medium, in 
relation to length of contact. As the greater number of our food
stuffs contain all the elements necessary for the growth of microbes, 
the danger of consuming contaminated foodstuffs uncooked will be 
realised. 

A fly, caught with aseptic hands, is kept captive in contact with 
an ordinary agar plate. By its movements to and fro, which can 
be stimulated and guided by slanting the plate at different angles, 
it seeds the medium. After from one to ten minutes, the fly is 
removed, the plate is placed in the incubator and the results are 
read twenty-four hours later. 

With 1\Jusca domestica from a town flat, we obtained, after ten 
minutes' contact, a culture in which the colonies were so numerous 
as to be impossible to count. We then progressively reduced the 
length of the contact and found that after one minute's contact of 
the fly in question (Musca domestica) a culture was obtained in 
which it was easy to count the <;olonies. 

We quote in illustration the results as shown in Plate No. III. 

(1) Contact of ·.Musca domestica for ten minutes with an 
ordinary agar plate gives in twenty-four hours a culture with 
too many colonies to count. 

(2) . With one minute's contact, ninety-three colonies were 
counted after twenty-four hours. 

(3) The same experiment with Calliphora vomitoria gave 
1,790 colonies. ' 

Using flies from villages with manure-heaps, we arrived at much 
rnore striking results. Allowing one minute's contact, we found, 
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after t":enty-four hours in the incubator, a number _of colonies 
varying between 1,500 and 4,000. . 

While the fly can get rid of its bacterial IJora by ~echan~cal 
means or through the· sterilising action of the sun, there IS a third, 
much more d~ngerous, possibility-namely, that of dropping some• 
of the germs on our foodstuffs. The majority of these germs, no 
doubt, are of a harmless non-pathogenic kind ; but, to quote one 
instance only, it is common knowledge that the manure-heaps of 
farms in the country are made th~ repository, not only of the 
sweepings of the sheds, styes and stables, but also of the excreta of 
healthy and sick persons or animals. Always on the lookout for 
fresh fecal matter, the fly will, if the excreta is that of, say, a typhoid 
patient, certainly pick up a number of Eberth bacilli and, in view 
of its habit of continually flying in and out of dwelling-houses, it 
will leave these .lmcilli, alive and ready to spread their infection, 

. on such foodstuffs as may be lying about. 
The· campaign against flies, in practice, is governed by these 

considerations. If, by judicious education, the countryman could 
be brought to realise the danger to which he exposes himself by 
all-too-frequent neglect to protect his foodstuffs, certain epidemic!; 
such as choleriform diarrh<Ea of infants, would not assume tile 

. . 
seriousness which is frequently found. ' 

But, of all foodstuffs, there is one which flies more particularly 
affect, and which is all too frequently treated with a minimu!Jl of 
care, and that is milk. ' . , -

The researches which we have made in _regard to the pollution 
of milk show clearly that a fly, by ·simple contact, is capable of 
'transforming sterilised milk into a real microbian culture, as 
rich as it is dangerous. 

In a flask containing 500 c.cm. of milk, sterilised in the autoclave 
(thirty minutes at 115° C.), and bacteriologically ~ested for sterility, 
a fly is placed on the surface of the milk. It is left in contact for 
thirty minutes, and the flask is then left to stand at the ordinary 
temperature for twenty-four hours. A drop of this milk seeded 
on to gelatine produces total liquefaction of the latter within twenty~ 
four hours. In order to secure isolated coloni~s. the milk must 
be_ diluted in proportions rising to as much as \ in 1,000,000. In 
this way, we were able to estimate at 10,220,000,000 the number of 
germs polluting 1 c.cm. of the milk used for the test (Plate No. IV). 
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As, further, the possible presence of Bacillus coli in this milk 
would confirm the fact of serious and dangerous pollution, we 
looked for this germ by means of seeding Besson bouillon with an 
admixture of lactose. When contaminated by Calliphora vomiloria 
~or thirty minutes, this milk contained (after twenty-four hours) 

more than 100 B. coli per litre . 
. Repeating this experiment by taking sampl~·s, not after twenty

four hours, but after two and six hours at ordinary temperatures, 
we found with Calliphora vomiloria 1,572,000 germs per e.cm. and 
25 Bacilli coli per litre after two hours, and, with Musca domestica, 
1,822,000 germs per c.cm. and 10 Bacilli coli per litre after 
six hours. The flies with which the experiments were made were 
taken from a town flat. Village flies would have given even more 
striking results (Plate No.· V). 

These experiments are, in our view, sufficient to show that milk, 
which is an excellent culture medium, may become a dangerous 
foodstuff if it is not treated with due regard to cleanliness and 
scrupulously protected against flies. Our researches show that : 

(1) Contact of a few minutes only with a fly is sufficient 
. ' ' ' '· to seed the milk ; 
"' .• · ·"(2). This seeding is rapidly followed by a very considerable . ·. 

· ~ microbian development, which increases the longer the milk 
· is left ; 

·(3) In this abundant and polymorphic bacterial flora, the 
frequent presence of Bacillus coli, in itself a dangerous germ, 
is further an indication of possible contamination by other 
germs of fecal origin (typhoid, dysentery, cholera strains, etc.) ; 

(4) These findings are all important from a practical point 
of view, owing to the fact that the contamination which we 
induced experimentally is capable of taking place naturally, 
having regard to certain current practices of everyday life. 

Is it not an everyday experience to see milk consumed several 
hours after it has been boiled, having in the meanwhile been kept 
in r~ceptacles without lids, so that protection from contamination 
by flies is in no way ensured ? For the adult, the dangers of drink
ing such milk may be comparatively small, but this is not the case 
with children and, in particular, with infants. In the country, 
especially, such causes of infection, in conjunction '~ith other causes 

2 



t8 THf: BEST METHODS OF TREATING MANURE-HEAPS 

and dietary errors, may und.oubtedly help to bring about those 
cases of gastro-enteritis and summer diarrhrea which are important 
factors of infantile morbidity and mortality. 

These few facts go to show once more the need for an anti-fly 
campaign and for action in connection with the various fac~rsc 
which facilitate the breeding of flies and their infective activities 
(manure-heaps, ill-protected latrines,. filth, etc.) ; but it is quite 
clear that, in the organisation of this campaign, the public author
ities will only have the support of the village populations in so far 
as the full need for the campaign has been brought home to the 

latter. 

III. RESEARCHES INTO THE MOST SUITABLE METHODS 
OF PREVENTING INFECTION OF THE SOIL AND THE 
BREEDING OF FLIES OWING TO THE PRESENCE OF 
MAI\'URE-HEAPS. 

The foregoing evidence shows the necessity of. adopting measures · 
calculated to remedy a situation prejudicial to public health. Such 
measures. must, however, be preceded by researches with a view 
to determining what methods are most suitable and how "those 
methods shall be adapted logically both to the requirements of the 
situation and to the conditions of the country : preliminary survey 
of the field of action, the habits and methods adopted locally by 
peasants, the "lay-out of the villages "-i.e., the particular 
arrangement of the dwellings, barns, cowsheds, pigsties, etc. 

A summary of the measures hitherto taken in our region shows : 

(1) In a comparatively· unimportant number of communes 
the total suppression of manure-heaps, the manure being 
carried out into the fields outside· the village as and when 
available : a radical method, but one which it is impossible 
to make general ; · 

(2) The existence of a very small number (less than 15· per 
cent) of cemented pits and drain-ofT .tanks ; 

(3) I? the l~rge majority of cases a total absence of arrange
ments With a VIew to the protection of the soil or atmosphere · 
or the destruction of flies. 
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After considering, on the one hand, the documentation on avail
able methods, t,he studies carried out by other schools and institutes 
of hygiene-in particular, the researches conducted,under Professor 
THOMSEN's direction, and Dr. voN ScHUeRMANN's programme of 
e~eriments-and, on the other hand, the results of our investiga
tions which bring out certain indications peculiar to our· region, 

. we decided to abandon the idea of employing chemical methods 
and to concentrate on experiments into physical processes comply
ing with the following desiderata : 

(1) A process which would protect the soil and the subsoil 
from pollution by manure, which would be effective in the 
suppression of flies (i.e., destroy eggs, larvre, pupre in the 
manure) and which would prevent flies from laying eggs on the 
surface ; 

(2) A process which would not injure the "agricultural" 
qualities of the manure ; 

(3) A process which would admit of practical application
i.e., easy to employ and not too expensive. 

Our experiment was based on the principle of the biothermic 
method described by RouBAUD in several papers and also employed 
by ScHUCKMANN. We modified their technique, however, in order 
to obtain an installation answering to the desiderata set forth above. 
We borrowed, on the one hand, from the "manure-heap" technique 
described in agricultural treaties-by the agronomist ARNOUT, in 
particular, for promoting fermentation of the manure-and from 
BECCARI's zymothermic chamber process for the destruction and 
conversion into mould of household rubbish. 

Where RouBAuo's biothermic method is used-for the destruc
tion of fly eggs and larvre in the manure by means of the heat pro
duced by decomposition, a method endorsed by S<;:HUCK~IANN-a 
temperature of 6Qo C. can often be obtained, as we have proved, but 
the temperature may remain lower at various points and even at 
the centre of the heap, varying according to the kinds of manure-
i.e., horse, cow or pig-and according to their respective proportions 
in the common heap.l 

1 Cf., on the temperature of the various kinds of manure, Professor THOMSEN's 

report, document C.H.llt5. 
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Figure 5. - CLosED CELL FOR KEEPING MANURE. 

1. Loading of the «ll {/1ont view). 

2. Back_ Ditw and liquid-manure. pump. 
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Figure 6. - CELL FOR TilE TREAT>JE>~T oF MANURE. 

1. Ventilation shaft. 
2. Rooflng·lolt linin~. 

, 3. Joist 4 em. 
4. Wire gauze 1 mm. 
5. Trap-door. 
6. Water-tight cement coating. 
7. Liquid manure pit • t cublc 

metre. 

CHARACTERISTICS. 

Output : 10 cubic metres 
per week 

5 cubic metres In chambers. 
5 cubic metres in hrap. 

Capacity of each cell 
Duration or treatment 

10 cubic metres. 
1 month. 

PROGRAMME OF THE EXPERUIENT. 

Coli No. 1 
Filling 1st to 15th. 
Emptying 1st to 15th of following month. 

Cell No. 2 
Filling 15th to 3oth. 
Emptying 15th to 30th ol following month. 

I F·n· " lsi to 15th. 
Cell No. 3 I E~1~t)--ing tst to 15th of following month. 
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That is a first indication pointing to the desirability of obtaining 
by means of fermentation a higher general temperature, especially 
since, as THoMSEN has noted and as we ourselves have observed,· 
Jarvm (probably under the influence of heat) tend to come to t~e 
surface of the manure-heap. ' 

On the other hand, while fermentation under certain conditions 
is capable, by producing a sufficient' rise in temperature, of killing 
eggs and Jarvm, the manure, when exposed without protection to 
the open air, is a regular place of attraction for flies, which collect 
in swarms on its surface, f>ecome infected and also lay their eggs 
there. 
. This gives a second indication, pointing to the n~cessity of cover
ing the manure-J1eap. 

These indications, together with another derived from local con
ditions (the absence of means for protecting the soil or under
ground water depositS from pollution), were taken as a guide in the 
experiments carried out in the summer of 1933 with the collabora
tion of the ".Societe des Hauts Fourneaux de Pont-a-1\fousson ", 
which is engaged, inter alia, in sanitation work. 

One of the compan,y's farms (at Ludres) was used as an experimen
tal centre. Only the principal points will be summarised, as figures 
.Nos. 5-7 give data which are sufficiently conclusive. 

1. Construction of three watertight chambers '(ventilation shaft 
covered with wire gauze to prevent the flies !rom getting in), wit]l'a 
trap-door for filling and a door for emptying, sloping floor and chan
nel conveying tile liquid to a ce!Jlented tank with pump, conneCted 
with the three chambers by a pipe to permit of "watering" the 
manure (sluices permitting of the watering of the contents o(one 
chamber without the other two). Capacity of each chamber, 
10 cubic metres. 

2. 1\Ianure-heap, stacked in the usual way, to which was added 
daily a further quantity of exactly the same composition as was 
stored in the chambers. This heap was used as a control for all 
research purposes (temperl\ture, analyses, ete.). 

The manure (cow and horse) was 'divided up between the two 
installations, the- composition and proportions being ideqtical for 
~ili. . . . . . 
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Figure '(. - ExPEIIDIIDITS IN 'I'Hil FJUUi&NT.-.noM "' MANVIl&. .. 
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The temperature was taken each day in the manure stored in the 
chambers and in the control heap. 

Resulls.-The design of the chambers ensures in itself. the com
plete protection of the soil, subsoil and atmosphere and the collec- · 
tion of liquid manure, whilst at the same time protecting the manure 
from flies, thus preventing them from becoming infected and from 
laying eggs. · · 

The temperature curves for the manure in the _chambers and the 
control heap are sufficiently. conclusive to require no comment ; 
special emphasis may, however, he laid on the difference in the, heat 

. recorded (300 to 400 C. at peak figures). The temperature curve for 
the manure in the chambers varied according to the number of daily 
waterings (once a day in the case of curve 1, several times in that 
of curve 2), but reached a maximum far in excess of the tempera
ture necessary to kill eggs and larvre. This destructive action was 
demonstrated in practice by t~e entire absence of larvre and flies 
in the cells when the latter were emptied. 

It might have been asked whether such a temperature would not 
have an unfavourable influence on the chemical composition and 
hence on the. agricultural value of the manure. Analyses, carried 
out by the Nancy Agronomic Station, of the manure of the chambers 
and control manure showed that the latter was actually not so rich 
ris the former, while maturation proceeded much faster in the 
chambers. For example, the nitrogen content was as follows : 

Per cent 
1\lnnure e'Cposed to the oir ••......•• , . , . . 0.418 · 
Mnnure kept in the ch,ambers..... •. . . . . • 0.513. 

Conclusions.-These experiments, which were very conclusive 
from an experimental standpoint, proved satisfactory both as 
regards the protection of the atmosphere and soil and the suppres
sion of flies. 

Although, on being tested, the working of this installation proved · 
satisfactory for the farmer who employed it, its pra\!tical employ
ment has to be considered from the standpoint both of its adapta
tion' to the requirements and size of the various agricultural 
enterprises and of its construction in standardised material at a 

· reasonable cost price within the financial reach of everyone. That 
point is at present being investigated by the technical services of 
the "Societe des Hauts Fourneaux de Pont-a-Mousson.". 



Plat.. I. 

THE BACTMIAL FLORA OF FLIES, CONSIDERED IJUANTlTATtVELY. 

Figure 1-Gtlatint culture; figures 2 to 8--Gelo8t culluru. (Dilution 1 : 1,000.) 

Muat'a dmntlllm 
(nrlghbourhood of manure-hCHIMI\), 

1 

Over 20,000,000 Mcnns pcor Oy. 

]'tf IISNI dulllt'~tlt"tt 
(&.buratory). 

5 

Mulca domulica 
(nclghbourhoud of manure-he&JlS). 

2 

1\luMO domnliro 
ton gr~a&ing co••). 

(\ 

1 t.ur. .ooo f"11• .,... ny. 

M u&ca donrtiJlit:a 
(village nat). 

3 

12,122,000 gcrm1 per Oy. 

Tabmms bmmlua 
(Ia fortlllt ). 
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MmJC:a donrulica 
(town nat). 

4 

4,080,000 .cenn• 1.er ny. 

TabtlnUI bromlu• 
(in lornt or llr·lnft). 
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Plate II. 

STERILISING ACTIOS OF THE Sus's RAYS ON THE BACTERIAL FLORA OF FLIES (Musca Domestica}. 
72-bonr' gelatine cultures. 

A. Fliu from FlaJ•. 
I. Not exposed to the sun's rays. 

Dilution 1 : tOO. Dilution 1 : 1,000. 

II. Exposed during twn hours to the sun's rays ; 
temperature, 34° C. 

Not ~xposed to 
the IUD 

Exposed 
to the sun 

Rnull.t 

Number 
of colonies 

per Oy 

Oat • • • • • . • • • • • • • • • • • • • • • 2 ,540,000 
manure- • • . • • • • • . • • • • • • • • • 32,.560,04)() 

nat . . • . .. . • • • . . . . . • • . . . . • . 160 .. «)()0 
manurt.• • • • • • • • • • . . • • • • • • • 6,720,()()() 



n. Flits CUfJ/IIrttl in the 1\'tighbourhood nf .Utmllrt-fltaps. 

I. i"ot exposed to the sun's rays. 

Ollu llm 1 • 10 f\iloot;" f' 1 • 1ftfl Oilution 1 : 1.000 

11. Expn!Wd during two hours to the sun's rays. 

Ollutlon 1: 10,000 

~ 
0 
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Plate III. 

lsn;cTIVE CAPACITY op FuEs. 

/Jirr.r.l Suding on Ordinaru A gar Plates. 

Culture obtained ~·lth 10 mlnnt~· 
contact ( M1111~a dom~sli~a) ••• n colonies 

Culture ubiHined ~·ith one ntin
utt"!l contact (Cllllipl•ora vomi-
lorill J • • • • • • • • • • • • • • • • • • • • • • 1.790 colonies 

Culture obtaint'd " 'lth one min· 
utl''s contact ( .\lusca dom.rs· 
lieu J •• • • • • • • • • • • • • • • • • • • • • • 93 colonies 



Plate IV. 

A hlg blue fly, Calliphora vomiloria, Is put in routacl for 30 minutes with 500 c.rm. of sterilist•tl milk, 
The llask is then left to stand nt the ordinary temperature for twt-nty-four hours. 

One ctroJl of thlll milk In" 1: tno 
dilution prmltiCt'M tntniii•!UCfll<'l ion 
or the gdutlnc within hn·nty-rour 
houn. Twenty-lour hours' culture on agur T Sf'eded with one drop In the proportion of 

1 : lou 1 : l,UVO 111,114111 

TwPnty-lnur hou"'' eulturP on a~t~tr T W'f'<lt'd •ith onf' drop In the proportion or 

.......... I : 1.••••.•••• 
4111.:.!"-"'·'".IU,UVO ~ aarr r ..cnt • • 
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Platt 

TWENTY-POUR-HOUR CULTURES ON ORDINARY AGAR OBTAINED BY SEF.DINE 

After 2 houra with Calliphora vomitoria 
1,572,000 genn5 pet' c.cm. 

Dilution 1 1 10 . Dilution 1 : 100 

Dllutlon l ' 1,000 Dilution 1 : 10,000 Dilution 1 : 100,000 
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. .. 
1 DROP OF PoLLUTED :\hLK DILUTED rs VAnvrsG PRna•oRnos!l . 

After 6 hours with .\Ju!m domt>3li<"a 

1,822,000 genns per c.cm. 

Dilution 1 : 10 Dilution I : 100 

:u 

Dilution 1 1 ,000 Dilution 1 10,04JO Ullu t ion 1 1 IJIJ,I.JI,.J 



HEALTH AND THE ECONOMIC DEP_RESSION 
IN THE UNITED STATES OF AMERICA 

1. Illness in Families of Wage-earners in Five Surveyed 
Cities in the Early Part of 1933 

By 

H. S. CUMMING, Surgeon-General, 

United States Public Health Service. 

What has been the eiTect of the depression on health ? This 
question has been asked with increasing frequency each year since. 
1!!30, but there has been no means of giving an adequate answer. 
Social workers, visiting nurses, free clinics, and charity hospitals, 
the "case loads" of which have tremendously increased, all have 
felt that a grave national crisis existed. On the other hand, phy
sicians who have seen their private practice dwindle, or directors 
of hospitals who have contemplated their empty private rooms could 
have no rt>ason to believe, on the basis of such evidence, that sick
nl'ss had increased. 

Actually, none of these groups can know how many illnesses that 
in more prosperous times would have had a physician's care now 
flourish entirely unchecked by medical aid ; or how many people 
who formerly would have been treated as private patients, now go 
to free clinics for treatment. Without a systematic record, it is 
impossible even for persons engaged in treating the sick to tell from 
thl•ir own experil•nce whether or not there has been more sickness 
during the dt>pression than during the years of prosperity. 

The dl•ath rate, the usual barometer of ill-health, has shown a 
surprisingly large decrease during the years of the ·depression in 
spite of the undoubt~d hardship of unemployment and consequent 
loss of income for many. Some sanitarians have expressed the 
opinion that excessl's of eating and drinking, as well as the nervous 
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-tension incident to a modern life of prospt.•rity, haw bt't·n rt'duct'd, 
and, for this reason, health has really improved during tht• dt•pn•s
sion. However true this may be for familit•s whose inconws remain 
well above the "health and decency" lt•wl. it obviously hns no 
application to the families of that 10 to 30 pt•r ct·nt of wagt•-t'arning 
population whose breadwinners havl.' het•n forn•d into the ranks 
of the unemployed. Among many of tht•se familit·s. the wt•t•kly 
income from all s_ources averaged as low as a dollar prr rapila in 

· 19:32, as data to be considt•red later will show. An actual incrt•:tst• 
in the death rate among these unemployed and tlwir families cuultl 
have "'taken place, hut has been entirely maskt•d bv tht• downward 

I • 

trend of the death rate among the more prospt•rous nwmlll'rs of tht• 
populatioD . 
. At best, mortality rates are poor indices of health. The purpose 

of the present investigation was to obtain at first hand an unbiased 
· record of all types of illness among wage-t"arning familil's whkh 

had s~ITered from the depression in varying dt•gret•s of sewrit y. 
This information was obtained by a canvass of houst•holds in tIll' 
poorer districts of industrial communities seven•ly aiTt•ctt•d by 
unemployment. 

!\IETHOD A:oiD S<;OPE OF THE l:oi\'ESTIGATJO:-i, 

Records obtained by house-to-house canvass of some 12,()(MI 
families in ten cities included, in addition to sucli items as age, st•x 
and race of the members of the household, (a) illness and medical 
care for a three-month period in 1933 and (b) an income and employ· 
ment record for the four years 1929 to 1932. A study of diet allll 
housing was made among a small group of families in each city, and 
school-children in enumerated families Wl.'re examint·d in two of 
the cities. 

The present report relates to sickness in five of the canvassed 
cities-Birmingham (Ala.), Detroit (!\lich.), Greenville (S. C.), 
Pittsburgh (Pa.) and Syracuse (~. Y.). The othrr surveyed cilic! 
were Baltimore (:\ld.), Brooklyn (~. Y.), Cleveland (Ohio), :\lurgan· 
town (W.Va.) and New York City. The Greenville survey cowrcd 
a series of cotton-mill villagrs, and the Morgantown area a grour 
of coal-mining towns. The other eight places are large industria 
cities. 

3 
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Districts in the poorer sections of the cities were selected for sur• 
vey, as it was in such sections that the maximum eiTed of depriva
tion might be expected. Slum areas, however, were avoided. . 

Even in these poor districts, there were some families which were 
still in reasonably comfortable circumstances ; that is, they had 
adequate food, clothing and shelter. These" comfortable" families, 
living side by side with the unemployed, serve as a control group 
whose illness record can be compared with that q_f families which 
have been in a state of comparative poverty for one or more years. 
In the selected districts, every family was included unless the 
information was refused, and refusals were exceedingly rare. 

Local supervisors who were already trained in the collection and 
tabulation of this kind of data were sent to each city after an inten~ 
sive training in the meaning of the items on this schedule and the 
method of recording the data. A general supervisor visited all but 
two of the communities to start the work. Uniform instructions for 
collecting the data were used In all cities. · 

Enumerators were h~red locally. It was possible to secure very 
capable men and women for the work,. due partly to prevailing 
economic conditions. After preliminary training with the schedule, 
enumerators were taken by the local supervisor to interview several 
families before making any visits alone. Enumerators were in
structed and encouraged to be thorough rather than rapid in their 
work. 

About 6,000 white families were canvassed in the five cities inclu
ded in this report. Of these schedules, about 4,600 were sufficiently 
complete to compute exact incomes for each year from 1929 to 1932. 
There were 20,283 individuaiR included in these families. 

ECONOMIC HISTORY OF FAMILIES (Table 1 and Figure 1). 

Income was defined to include all receipts from any source-
snlnr!, royalt~es, inte':st, pension, savings, borrowed funds, gifts, 
public and prtvate relief, whether in cash or in food tickets of a 
known value. Family income per capita was used a~ the basis of 
clnssify~ng the households, because it was felt that this represented 
econonuc statu~ better than the total family income, which takes 
no account of stze of family. 



Table 1. 

D1sTRIIIUTION orr THE SuRVEYED Poi'ULATioN AccoRDING TO ANNUAL FAMILY INCO>IE '"I'ER CAPITA" FOR TilE 

YEARS 1929 To 1932, BIR>IINGHAM, DETROIT GREENVII.LE, PITTssuRon AND SYRAcusE. 

- - -

Annual family 1929 19311 1931 1932 
Income Number Number Number Number prr caplla or persons Percentage of flt>nOnl!l Percentage or perwons Percenta.ce or rwr,.,un!l PereenlaKe 

"Poor" 
Under $50 ... 220 1.1 ! 607 

3.0 ~ 1,212 
6.0 ~ 2,027 10.0 { 

$5G-99 ..... 879 4.3 13.3 2,097 10.3 24.6 3,308 16.3 36.6 4,M2 23.9 51.4 
$10G-149 ... 1,592 7.9 I 2,283 11.3 2,904 14.3 3,555 17.5 

"~lorlernte., 
$150-1()9 ... 1,909 .. ~ 2,431 12.0 l 2,833 ,., ~ 2,629 

"' ~ f:.!OG-219 ... 2,006 9.9 2,032 10.0 - 2,0411 10.1 1,940 9.6 
f:.l!\0-2911 ... 1,883 9 3 49.7 1,871 9.2 49.5 1,571 7.7 45.8 1,3:17 6.6 311.1 
f:IIIG-349 •.• 2,111 10.4 1,823 9.0 \ 1,459 7.2 1,0.';6 5.2 
f35G-424 ... 2,174 10.7 1,884 9.3 1,378 6.8 \lt;t) 4.7 

.. Comfortnble'' 
f425---l!l9 ••• 1,811 8.9! 

t,2:,o 6.1 ( 986 
4.9 t m;:; 3.3 1 

'''t"l--749 •.. 3,3!111 16.7 37.0 2.5u7 12.4 25.9 1,736 8.5 17.6 '"'7 4.2 I 9.5 
f750 a !Ill O\'er. 2,310 11.4 1.4!111 7.4 848 4.2 415 2.0 \ 

Total . ~ ....... 20,283 100.0 20,:!K3 11l0.0 20,283 100.0 20,2113 1tJU.O 
- -

-z 
-! 

-,., 
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Flpnt. 
POI'l'LATIOS M'.l:ORDISO TO ASSt:AL PaMC:K!'IITAo~ n••TRIIIUTJo!'ll or TtrP. •vRvBvno YI!A~• J!I2!)- J032. THE POPl:t.ATioN 

PAMILY INCOME PIER CAPITA J'l)H KAICH OP }~ FAMILIES IS BIRMISGH.ul, DETROIT, 
UU:I.I:DI!I 20,2H3 I~DIVtn'IJAL• ll'C ABOtlT •• · 
GRI':BNYILLB, I~ITT.BUROH, ,VID SYRACUSE. 

n('.omrortable" 
1421\ and O\'f'r annual 

Income per capita. 

"l'locl"ratt'" 
Ul\0··124 annual In

come p~r capfla. 

-
"Poor" 

ll.fQ and INa •mnual 
Income • per capita. 

1929 1930 1931 1932 

Table 1 and Figure ' 1 show the population grouped according to 
annual per capita income for the years 1929 to 1932. For conve
nience ln discussion, the individual income classe~ have be~n com
binl•d into three group~ and designated as follows : 

(l) Poor: 1149 or less per capita per year; 
(2) ltlodtrate: 1150 t~ S-&24 per capita per year; 
(3) Comfortable : 1-125 and over per c~pita per year. 

These names have no significance other than as convenient labels 
lndkating a rising scale of fHr capita income . 

• 
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It will he seen that the" poor·' group, which made up only 13 p•·r 
cent of the total in 1929, constituted 51 pt>r ct>nt in 1932, whilt• the 
"comfortable" group dropped from 57 per cent of the total in lfl:.!\1 
to 10 per cent in· 1932. 

The change from one income class to anotht•r is bt'lh•r illustrat••«l 
by tracing the income history of the groups of individuals in 192'J 
through each year to 1932. Only about one-fourth of the familit•s 
comfortably situated in 1929 retailwd that status in Hl:l:!, and 
nearly an equal number had become .poor. Ovt>r halt of thosr in 
moderate circumstances in 1929 had fallen into the "poor" cah•gory 
by 1932. Nine out of ten persons classified as "poor" in 192!1 
remained in that state throughout the pniod. 

ILLNEss AND 1932 Isco~rE (fahle 2 and Figure 2). 

In Table 2, the incidence of illness is shown for four group~ of 
the surveyed population classified according to annual ptr wpila 
income in 1932. The rates are for the three-month pl'fiod of the 
survey-that is, three months early in 1933. Illnesses are classified 
as having (I) onset within the survey period and (2) onset prior to 
the survey period. Each of these groups is shown as (a) all rases, 
(b) disabling cases, consisting of those causing inability to <'arry 
on their usual activities, and (c) cases in which the patient was 

Table 2.-ILLs>:ss AXU 1\132 lscmrl<. 

Jncirlmu of illne .. as relu/ed /o 1932 JruniliJ income pu ~:rpiln in """"" .. d 
whitt families in Birmingham, Ddroil, Grum•illt, Pillsburgh und .'>1/f<lrll•t. 
The Group comprised about 4,600 Jumilits, including 2fl,2X3 indillir/urrl•. 

- -

.\nnual 
lllnn5 rate- per t.ooo rwrson• tor three-month 

ramil~· !llurve-y pt'"riod 1 

income P••r••latlnn 
iH' rapila On,.et within rwriod On•t>t prior to JM"rind ob~nnl 

in HIJ:! 
Totnl lll.,.hlin~ Rrd Total DiM~hBn~J; "'"'' - -

l"n•ler $150 167 112 10."1 XX 50 :J:l 10.1:.!1 
$ljO-f2~9 1:'>7 107 96 XII 47 :u .. :,.;~, 
$-2:'>0--f 1:!~ t:l9 85 76 !13 .lfj :J.") ."1,."1~>:1 

1-l'.!j and O\'er 1."18 R.t H\1 !IH 51 ."17 1.!1."17 
-

1 The survey period refers to the thnoe-month prriod prior to th• mum..ntnr's vi•il. 
The ca~vt's in each city requirf'd from thrre to four wt>ekl. Thf" d~t.'-"' o1 th,. can~·· .. 
·~ shsthtly dillert"nl in each citv but were between llarcb 2tJth. 1\f.U, •nd )Jay J.,~tb, 
liJU. lor all five citie.. · • 
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confined to bed for one or more days. All bed cases are included 

in the disabling class. 
The sickness ra te is lower fo r the higher income groups, when 

illnesses with onset within the survey period are considered. 
Illnesses with onset prior to the survey period, la rgely chronic cases, 

show no n·la lion to income (F igure 2). 

Ffcur• 2 . 

DI!IAIII. I 0 ft..I .NE88 D Ulli NG A 'fii118E·i\IONTU Pt>:rt i OD I N T H F. E AIU. Y SPRI~G ~F ~~~~ 
I N WAOU· UAIISI NO FAMIL I U!I CLA!ISI PIRD ACCOIH>ING TO f N<;O,M E ~er cap1 a I. - • 
I N UIIIM ING IIAM, Orrrnorr, G n EENV II, I. E , PITTS II UI\011, AND S\ IIACUSE. 

Annuul 
Income 

pt r raetta 
In 1 9:1~ 

J l<I\J Hllll )('IS . 

U !) l:t I ll .. . 

J2!) 1<12·1 ... 

J•l21l nud 111orc 

Cuse ru to 

Onset 
within 
Murvey 
p(•rlod 

II ~ 

107 

H5 

HI 

Onset 
prior to 
llurvey 
pe riod 

50 

47 

·10 

51 

01 ablln~ot lllncssc' per 1.000 persons 
ror thrl'e-month survey period 

20 40 60 RO 100 120 140 160 
I I I I I I 

~ 

-----~ 
~ 

---~~ 
---1 

- Onsl' l with in survey p<'rlod ~ Tot nl within and prior I 

The disnhlin~ cases probably constitute a hetter measure of real 
sickness in the various groups than total illnesses because the 
former arc more accura tely and completely n•ported. A case 
sufficiently sc ere to interft•re with work or other usua l acti\' ities 
or to confine the pa tient to his hed within the three-month period 
i very likely to be remr mberrd and rl'portrd to the enumerator. 
while other minor a ilments may be forgottt•n. .For illnesses wit hin 
the urvcy period, the di a bling case rate among the lower incoml' 
group ( 1-19 or les ) i , 33 per cent higher. a nd th(' b('d casl' rate -t9 
per c nt higher, than among the group having an annual family 
per capita income Of $425 and over . rrhe poor in the SUrV('ycd group 
are obviou ly . ubject to more illness than their more fortunate 
neighbour in rt'la tively eomfortablr circumstances. 
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ILDIESS AND INCO~IE CHAXGf. (Table 3 and Figure 3). 

In this analysis, the individuals were divided into six cah'gorks 
according to economic status in 1929 and 1932 as follo\\s: 

I. Individuals experiencing lowered family income prr 
capita between 1929 and 1932 were classified as: 

(a) Comfortable in 1929 and poor in 19:.12; 
(b) Moderate in 1929 and poor in 1932; 
(c) Comfortable in 1929 and modl'rate in 1932. 

II. Individuals who had not experienced lowl'rl'd family 
income between 1929 and 1932 were classified as: 

(a) Comfortable in 1929 and 1932; 
(b) Moderate in 1929 and 19:.12; 
(c) Poor in 1929 and 19:.12. 

Table 3.-ILLSEss AND CuANGE 1s Jscom:. 

Jncidenct! of Illness among Families classified according to Changt In /Ill! Annwr/ 
Per Capita Income from 1929 lo 1932, Birmingham, Dtlro/1, Grttnr•ille, 
Pillsburgh and Syracuse. 

Depression history l Case rate per t.ooo renonl for three-montb 
!'Uf'Vf')' pe-riod I 

1929 I 
On•et within period On••t prior to perioo VnpuiJI t inn 

obwn·t"d 

1932 Total la~I~K I Bed Total J.~:;,-K I Bed 
---1---1-,-.-1--.----

I. Families with diminished Income, 1!129·1!132. 

Comfortable Poor 20-l 135 118 102 57 42 1.77:.! 
Moderate Poor 161 110 101 79 ~:; 3:.! G.:l•~• 
Comfortable ~loderate 147 96 83 85 45. 34 :t.~Jl tJ 

II. Families with no material change In Income, 1929-1932. 

Comfortable Comfortable 142 87 71 I~ l51 

36 l.K Ill 
Moderate Mocterate 151 99 91 87 47 3. 3.7ril a . 
Poor Poor 155 103 95 102~ ~56 40 2.41:1 

' Comfortable = Ji~25 and ovft" fHT' rapila pPr year. 
~loderate !'154)..$-1:.:!4 IN' eupila per ,..ear. 

1 Poor = !lt.t,_. or leu P"' rapila per year~ 
See footnote to Table 2. 
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J'j~·~-
' · E SP nm o•· 11133 IN lli&AUf,llfd fi,I,"'P.SS OI:RISO A TIIRP.P.•HO,.-nl PERIOD J!'C T.H~ -\RJ.Y • • R • S • 

WAOR--IlARNIXG 11-~>HII.JP.S CLA!I!UI'IED ACCORDING TO CHA:"fGK ·1:"1 Ec.ONOHIC • TATUS 
JD'.l9·liYJ:l. 1!01 HIRHUWHAM, VP.TROIT, GAP.BNVILJ.E, PtrrSBURGII AND SYRACUSE. 

I·:Conmulc 
Ml n lu~ 

Crt~r rn l r 

On,<:t 
w llhln 
'>Ur\"CV 
pr rloil 

On~cl 
prior to 
~urvev 

pcrloil 

l>i~ablinl( illnc~~<:' 
pe r I ,000 person" 

for lhr.ec-m onth un·cy pr riod 

20 10 1}0 80 100 120 I·ICI 160 180 
I I I I I I I I I 

I. l't· r~<Hh wi th d lm lnl , hlng income J!J2!l· J!l:l2 

Comrortnblc• 

MO!It•rn t r 

Comrur·tnhh• 

Poor· 

~Joci Prnlt• 

J:l;) 

11 0 

Uti 

II . l'r r .. ons wllh unc hnnJ(cd lncomr I !l:l!l- I !l:l2 

Cornfor·lnblu Ct~rnlurl nhlc 

Joc l<:rn l u ~ Jndernl<' 

Poor Poor 

K7 

!)!) 

1 o:~ 

:l l 

li 

- On.,ct wilhln 
'un ·cy prriod 

--------

Total within 
:mel prior 

C.omfortable - 1425 and over Pff cap/fa per year. 
~loderate - U50-4:l·i Pf!l' taplla 1~r year. 
Poor • $1-&9 or lt'n per capita per year. 

R,ates for the diiTerent income change classes are shown in Table 3 
and Figure 3. Those individuals who suffered the greatest reduc
tions in income between 1929 to 1932 have the highest sickness 
rates. The "comfortable" group of 1929 which had fallen to the 
"poor" group· by 1932 had a disabling sickness ratt' that was 5.) 
pt>r cent above the "comfortable, of 1929 which remained in the 
same "comfortable" class in 1932. 

Those families which had been poor throughout the four-year period 
had a slightly higher rate than those which had been in the "mode
rate" class the whole time, and these "moderate'' families in turn 
had a higher rate than those which had been" comfortable'' through-

. out.· th~ period. However, those which. were poor throughout 
tl1e pertod reported considerably less sickness than the more recently 
"poor" whirh had been comfortable in 1929. 

T~e same trends are observed for total illnesses with onset within 
the su~e1 period, and eve-n the addition of the cases with onset 
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prior to survey period (largdy chronic) dot'S not ohsl'ure the fad 
that a relatively large drop in economic status appt•ars to bt• asso
ciated with a high illness ratt>.l 

UsE)IPLOY~IEST Aso h.LSEss (fable -1 and Figure 1). 

The surveyed families were classified according to the exh•nt of 
unemployment during 1932 as follows: 

(a) Families with no employed workers ; 
(b) Families with one or more part-time workt·r~ hut no 

full-time workers ; and 
(c) Families with one or more full-time wnrkas with nr 

without additional part-time workers. 

Table ~.-ILLsEss Aso UNE>IPLOYMF.ST. 

lncidtnce oflllnU& among Familieo classi{ltd auor.ling to lht .'lium~r ofl:.'mt>luytd 
Workers during 1932, Birmingham, Dtlroil, Pills burgh. 

Case rate per 1.000 Jlf'non!ll ror thrt'e-month 
.. 

Emplo~·ed workrn 
survry pt"riod 1 1-.•1•ul•· 

On•~t prior to ~rlod lion in the family On!llet within pt'riod 
~ obwn·C"tl 

Total ni~ahlln~ Rffl TotRI Olcahlln.r: 1\Mf - -
No employed workers: 
Part-time workers (1 ' 

160 122 114 91 5:; 41) 1,~02 

or more ; 110 lull-
time) ............ 157 98 8!1 70 ~~~ :JH 4,511 I 

Full-time worker$ (1 
or more with or 
without additional 
part-time workrrs). 127 88 77 72 ~2 :12 :;,:IIi 7 

- . 

I Set" root note.• to Tahlf' 2. 

This tabulation is availahlt• for onlv three citit·s at pn•st•nt. The 
illness rate is highest in families having no l'lllployt•d wnrkl'r~ and 

1 About 1,000 school-chil<lren In the surveyed families of two cities "·ere given 
cm·t'lul physical examinations. The physician did not know the Income statu• 
o! the child's lamilv at the time the t'xmnin:.tion was madt'. In agreement ,.·ith 
lhe results on sickness, a higher percent.:ge ol children frum low pu eapila income 
families were jud~ed as of poor nutrition than of children !rom !amities with 
higher incomes. Furthermore, when the nutrition of children In families sufler
ing the greatest drop in income during the depression was comJYdred with that 
ol cbildren In families not so seriously a!Jectetl, It was found that the percentaRe 
with poor nutrition in the former group was considerably higher than In the 
latter. Children in families without social relief were found to have a hol(heT 
percentage or poor nutrition than in similar families aided by relief. 
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lo\\eat in the households having full-time workers. This result 
was to be e7.pected in t.he light of the relation between income and 
sickness that ia shown in Figure 2 . 

.,.... .. 
DII.ULIMO fLLWitll DURING A T8RU110N'I'II PaRI~!.!:"-~:.~!~: ~:..o.!~~~~ 

tN F . .UIIU&S CLAIIIPI'BD A.ClCOftDmO TO 'l'H& .:..r&.u 
Maaau, IN BIRMINGHAM, D&TRorr AND Prrr•auRoH. 

Bmploymnt 
IUtUt 

No Wale-e&mer'l •• • · 
Plll't·tlin• worken(oae 
or more ' no rull·tlme 
worken) . , ......... 

Full·tlme worken (one 
or mort~). ·.-·.~ ! .. : 

Cue Nte 
Dllahllag Ulneat IJeJ' 1.000 penons 
for a tbi'ee-month mney period Oatet 

within 
•urvex perto 

122 
• 
98 

88 

01IMt 
prior to 

~ ~ ~ ~ 100~140 tMt~ 
I I I I I I I I I ~ 

55 

40 

42 

-

ODtet wtthiD 
tnnwy period 

Total within 
and prior 

AGE AND CAUSE OF ILLNESS. 

A few tabulations have been made of sickness among persons of 
apeciflc aaea, but a detailed analysis must await the completion of 

· the tabulations for all the cities. Although there af& some incon
aistenciea, the differences between the various income. classes that 
have been described show up in the majority of the age classes. 
The largest difterencea occur in the adult ages. 

In then studies, respiratory illness, as usual, constitutes a large 
part of all the sickness, and, among children, the infectious and 
communicable diseases occur frequently. Minor respiratory attacks 
tend to occur more frequently in the lower income groups, but the 
communicable diseasta show bo differences between the various 
income classes that cannot be attributed to chance. Dlnesses, 
other than respiratory, infectious, and communicable diseases, tend, 
like the res pi~ tory, to occur more frequently in the lower ·income 
groups. 

• • • 
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With regard to the significance of the findings, it is impossihlc 
at the present time to draw conclusions as to thl'ir Lro:1d irnplira
tions. No estimate of the number or percentage of the entire wage
earning population that has sufTered increased illness can ht• made 
from these surveyed urban sample populations. 

II. Nutrition of School-children. 

Communication by H. S. CUi\DII:-:G, Surgeon-General, on Two lnvestil!lotions 
made by the Office of Child Hygiene Investigations of the Public Health 
Service of the United States of America. 

1. GRowrH OF ScHooL-cHILDREN. 

The material on which this study is based consists of wl'ighings 
made during !\lay 1933 on all white school-children in the first six 
grades in Hagerstown, compared with data collected in Hagerstown 
during 1921-1927. Analysis of these data in sex and age specilic 
distributions and comparisons of the statistical constants dcriwd 
show the following : 

1. For 6-, 7-, 8- and 9-year-old boys and 6- and 9-year-old girls, 
the average weight is slightly less in 1933 than in 1921-1927. How
ever, the average weight of children in the present and previous 
period presents no consistent or statistically significant difTcrenct•s. 
Therefore, the average weight of children in I lagers town, :\laryland 
(a typical small urban community), has remainNJ fairly constant 
since 1921. 

2. The variability of body weight (measured by standard devia
tions) is not, for boys, consistently difTcrent for the two periods. 
For girls, body weight is slightly more variable in 19:1:1 than in 
1921-1927, particularly in the 7-, 8- and 9-year-old groups. That
fort, there is a suggestion that the past few years of economic 
depression tend to be aSsociated with an increase in variaJ,ility in 
body weight for girls. 
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Table 1.-WEIOIIT oF ELEMENTARY Scnoot.-CIIILDREN, HAGERSTOWN. 

. A. May 1933 • 

All• n•llf"'l .Jonuary hi, 6 [ 7 [a ~[-u 11133 ,(yoar•l· 
-1-.. 

Boys 

Number ........... 121 200 240 231 234 219 
Mean weight (pounds). 46.23 49.73 55.65 60.66 67.98 74.05 
Standard deviation 

(pounds) ......... !1.29 li. 'io 7.58 7.96 10.78. 10.90 

Girls 

Number •••• '. 0 •••• 114 205 241 236 233 240 
Mean weight (pounds). 44.91 49.19 54.39 58.38 66.20 74.80 
Stnn<lurd · drvlutlon 

(pounds) ......... ' 5.95 7.17 9.76 10.74 11.30 15.21 

• 0. May 1921-Jifay 1927. 

A~e nt"are.t .January ht 8 7 8 9 10 11· ol ochool year IYOBfll. 

Boys 
Number ...... ' .... 238 596 839 987 992 868 
.Meun well!ht (pouncl•). 4li.83 50,63 55.97 61.57 67.22 73.91 
Slumlord devlutlon 

(pounds) ......... 5.32 6.44 7.38 8.71 10.53 1:p6 

Girls 
Number .......... 237 573 811 921 925 798 
.Jilean weiRhl (pounds). 45.78 49.11 5p8 59.50 66.07 74.10 
Stnn<lctrd devlutlon 

(pouncls) ......... 5.3J 6.25 7.51 9.25 11.50 14.29 - -· . 

3. During the period 1921-1927, there is a systematic and regular 
incrl.'ase with advancing age in the percentage of .children 12 per 
ct•nt or more under weight. In 1933, there is a general lack of 
such systematic increase with increasing age. In 1933, there are 
rl'laliwly more youngt•r boys and relatively fewer older boys under 
weight than in 1921-1927. Similar diiTerences are noted for girls, 
except that, for the youngt•r girls, the diiTerences are more marked 
and are nt•gligible for the older ones. 

In the totals of 1,245 boys and 1,269 girls weighed in 1933, there 
are four fewer boys and forty-one more gifls who are 12 per cent or 
more bt•low average weigllt than would be expected had the same 
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proportions hccn under w~ight as werr found in thr 1!1:!1 -I 'J:.!i 1wriotl. 
Therefore, there is substantially no chang\' in the \Wight of hoys and 
a slight incrrase in the numbl·r of under-\wight girls .turing tht• p:bt 
few years of the economic drpression. 

4. The mean weight of rhildrrn from tht•st• group~ of familit•s 
was considered : (a) familit·s of the um·mployt·d ; (b) famili.-s of tlw 
part-time employed ; (c) familit•s .of the n•gularly t•mployt•!l. 

Analysis of the weight of these ('hildn·n shows approximalt•ly 
the same difTerences as arc gt•n•·rally found bt"twt•t•n rhiltln·n from 
difTcrcnt socio-economic classes. 1"herefore, lht•rt• has ht•t•n 1111 

widening nor obliteration of class diiTt•rt·n·n·s in awragt• \Wight of 
children during the period of dt•pn•ssion. 

Table 2.-:\[EAN \\·~rouT oF ScnuoL-CIIILUHI·:S ulwt·v~o AeconUI'iU To Tunl·:t. 

CLAssn:rcATIOSS OF PAR1-::o-.:1·s' EliPLOYliE:"'iT, lb.ot:u~nuw:"'i, :\IAv l!l:l.'l. 

-

~ Age neared January ld. 6 7 8 9 10 II JU:I3 . (yean). 

Lloth sext·s 

Children, neither of 
whose parents was 
employed more than 
two days per week : 

IS' umber .......... 26 65 !12 M~· !<I ti' 
Mean weight (pounds) 43.H 48.05 54.05 57.ti6 li:I.X.j 7:1.H 

Children, one of whose 
parents was employ-
ed more than two 
daYS but less than 
fo~r days per week : 

:->umber 21 :J:l 4fi 4:1 ;,:l :)7 .......... 
Mean weight (pounds) 45.3M 48,(1!1 52.14 5X .. ):j fi I. 71; 7•1.0:1 

Children, one of whose 
parents was employ-
ed 1nore than four 
days per week : 

Z"mnber 185 307 313 :135 :m :1:111 
• • • 1 o o o o • o 

55.67 h0.12 l_iM.:.!1i ,.-•. :l/1 Mean weighl(pounds) 45.92 49.!!0 
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2. XuTRJTJOSAL STATes oF ScHooL-CHILDREN. 

This study was undertaken as a part of a broader study of the 
health of the unemployed and their families. In two areas; Pitts
burgh and New York City, the school-children whose names appeared 
on the roster of the families· interviewed in the general sickness 
survey were giv<'n a careful physical examination, including measure
ments of height and weight ; and hemoglobin estimations and red 
blood cell counts were ·made. 

The statistical analysis of the data based on the records of exami
nations of 406 school-children in Pittsburgh and 508 school-children· 
In New York City Indicates the following: 

1. In Pittsburgh, 31 per cent of the children from families with 
pl'r capita annual income of less than $250 are estimated by the 
physician to have" good nutrition", while 15 per cent are classified 
under "poor nutrition". Forty-seven per cent of the children 
among the families with a per capita income of $250 or more are 
rated as having "good nutrition" and 4 per cent as "poor". . 

In New York, 21 per cent of the children among families with a 
per capita income of $250 per annum or less were rated as having 
"good nutrition" and 36.5 per cent, "poor n~trition". Thirty
three per cent of the children among the families with a per capita 
income of $250 a year and over fall in the "good nutrition" group 
and 30 per cent in the "poor nutrition" group. 

Table 3.-NuTRITioN OF A GRoup OF PITTSBURGH AND NEW YoRK CITY 
CJIILDREN CLASSIFIED ACCORDING TO Til& ANNUAL Ptr Capita IN coM& OF THE 

FAMILY IN 1932. 

-.. Pittsburgh New York City 
Annual 

p#r euplla Income .. Poor" 11Falr.. 11Good." ._.. ....... \ .......... nutrition nutrition nutrition nutri!ion nutrition nutrition 

Under$250 ........ lU 54.4 30.9 36.5 42.3 21.2 
f.l!\0 and over ......• 4.2 48.6 47.2 30.2 3&.9 82.9 

Annual Total number ol chlldrea eumlnecl 
por euplla Income 

Pltbburgh New York City 

Undn$250 ......... 833 859 
$2!10 and over ....... 72 149 

. . -
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2. Considering the nutritional status of childrt>n in n•latinn 
to the per capita income of families during the four-yt'ar pt•riml1 !J~).. 
1932, data indicate that those whose family pu rapila income 
remained unchanged show a higher pt•rrentage of good nutrition 
than those who dropprd from a high lt•wl in 1929 to a luwt•r lt·wl 
in 1932. The numbrr of children considt•n•d is rt'latively small, 
hut the differences in percentages seem consistent enough to sugg<'st · 
a change in nutritional status. (In the study of illm•ss in rt'lation 
to economic status, there was also found to be a ddinite im·n·ase 
of incidence among the group of children in the familit·s where tlwre 
had been a change of per capita income from a high lt•wl in 1929 
to a lower one in 1932.) 

Table 6.-PROPORTIOS OF PITTSBURGH CIIILDRES ADJt.:DOED A5 HA\'1"0 

"POOR", "FAIR" AND "Gooo" NUTRITION IN FA)ItLU:s CLASSIFIED ACCORlliNO 

To TilE Ptr Capita J"co>~E, 1!l2!l-1!l3:l. 

----------------1 
Percenlol(e of children 

.. Poor.. I .. Fair"' 
nutrition nutrition I 

"'Good"' 
nntrttlnn 

). Changt in tconomic ala/us. 

Above $300 ptr capita in 1929 but 
dropped below $200 in 1932 ...• 16.3 55.1 28.6 

$200-$300 ptr capita in 1929 but 
dropped below $200 in 1932 ..•• 14.3 64.8 20.9 

Above $300 ptr capita in 1929 but 
dropped to $200-$300 in 1932 •• 2.3 54.5 43.2 

II. Xo rna/trial changt in tconomic 1/a/us. 

l:nder $200 ptr capita ail four 
years •••••••••••••••••••• 0 • 12.1 53.5 3-1.3 

P-00-$300 per capita ail four 
years 0 ••••• 0 0 • 0 ••• 0 • 0 •••••• 18.2 48.5 33.3 

Above $300 per capita ail four 
years ...................... 4.7 41.9 53.5 

Tohd 
numhrr 

of duhiJTn 
rXAIIIIDf'd 

4!1 

Ill 

H 

~·9 

33 

43 

3. There is no significant correlation of the hemoglobin index of 
children to the annual per capita income of the family in 1932. 
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Table 5.-HBMOOLOBIN INOBX OF A Gnoup oF PITTSBUROH CHILDREN 

CLASIIPIP.D ACCOIIDINO TO' THE ANNUAL Per Capita INCOME OP THE FAMILY 

llf 1932. 

, Porcmtage with Average hemoglobin Total children 
' examined Annual hemoglubln under 76' Index 

per CGplla Income 
Doth Both Both 

Bo)'l Glrll Do)'l Girl• Boy• Girl• • WC"Xf'l ~f''XH l'f'XH - - - - - - - - -
Under $100 .. ' ..... 32.1 32.8 31.4 75.7 75.4 76.0 162. 76 
$100-$250 .......... IS 1 16.4 t !1.1 77.6 77.4 77.7 172 67 
$250 ond over , •..... 13.9 17.2 t5JI 78.3 78.3. 78.4 69 29 
.. ·- - -- - -

' An lnd•x o! te01 than 75 11 uaually conaldered u Indicating malnutrition. 

CONCLUSIONS. I 

The data obtained in these two studies indicate : 

(1) A slight increase in the number of under-weight girls 
and a slight variability in the body weight for girls may be 
associated with the past few years of economic depression 
(llagrrstown) ; 

(2) Tht•re has been no widening nor obliteration of socio· · 
economic class differences in average weight of children during 
the dt•pression years (Hagerstown) ; .. . · 

(3) An apparent increase in the percentage ot malnutrition. 
in the gro!lp of children of families whose per capita income 
changed from a higli to a lower level during 1929-1932 as 
compared to those children of famllies'whose income remained 
unchanged during the four years (Pittsburgh and New York 
City). 

86 
105 
40 



THE HEALTH ORGANISATION 
AND THE NARCOTICS PROBLEM 

(1921-1933) 

I. WASSERBEHG, M.D., 

l\lember of the Health Section of the Leagu~ of :-o;utlnn• St-rr•lnrlat. 

· Opium has always played an important part in inlt'rnational 
relations. On several occasions, until well into the ninl'trrnth 
century, it was the cause of international connich, whcrt•as t(H)uy 
it has become a focus of international co-operation, the organisation 
of which is centred in Gt•neva and is llt'ing carrit•d eaeh yt•ar to a 
still higher pitch.of efficiency. 

The ultimate aim of such co-operation, which had its inrt·ption 
at the Hague International Opium Conference of 1912, is drtermincd 
by the nature of opium itself. Opium is, indt•ed, a very tl('culiar 
substance ; with highly valuable analgt•sic propt·rties it comhint·ll 
others the efTects of which lead to disease, vice and crimt'. The 
ultimate object of the work to be done in this fil'ld must tlll'rdore 
be to devise ways and means of preserving and dt·vl'loping the first 
category of properties, with all their practical possihilitit•s for tlw 
well-llt'ing of suffering humanity, while at the samt• time n·strirting 
and eliminating the second category. 

Such being the case, and as, under Article 23 of the Covenant, 
supervision of the· application of the international Conventions 
regarding opium and other narcotic drugs was transft·rred to the 
League of Xations, a complicated mechanism has gradually hcen 
built up in the course of the last tv.·elve years, the various components 
of which fit together like the cogs in the works of a watch. During 
these twelve years, the Health Organisation, whkh in matten 
relating to opium is merely one of the minor cogs, has co-operated 

4 
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In the common task with others of much greaier magnitude .. · Cer
tain of its more valuable contributions are very briefly summarised 
in the following pages. 

DETERMINATION OF OPIUM 
AND COCAINE CONSUMPTION. 

The AdVisory Opium Committee, which is responsible for seeing 
that the provisions of the Hague Convention are observed by the 
contracting parties, clearly realised from the very outset of its 
activities that its eiTorts were bound to remain fruitless as long as 
medical requirements in narcotic substances were an unknown 
quantity. It was, a)>ove all, patently impossible to decide whether 
the manufacture of morphine, cocaine, etc., corresponded "to 
medical and legitimate purposes" (as required by Article 9 of the 
Hague Convention), unless the latter could be at least approximately 
ascertained. Furthermore, the limitation of the production of 
opium, which would have to be dealt with in a somewhat more 
remote future, was naturally dependent upon the same condition. 
The consumption of narcotic substances for medical purposes 
was, however, in point of fact, an unknown quantity. When, 
therefore, in June 1921, the Council of the League called upon the 
Health Committee "to undertake an enquiry ••. to determine 
approximately the average requirements of the drugs specified in 
Chapter III of the Convention for medical and othe~ legitimate 
purpost's in diiTerent countries", the Committee found itself in the 
difficult position of being required to carry out a highly responsible 
task without possessing the slightest data on the point and at a 
time, moreover, when no suitable method of solving the problem 
was known. 

"LEGITIMATE" CONSUMPTIOM. 

Bdore dealing with the essential problem, moreover, a certain 
llreliminary question had to be solved : What was to be understood 
by consumption which, though not medical, was legitinlate ? The 
expression is to be found in the Hague Convention, Article 9 of 
of which rt'fl•rs to "medical a.nd legitin1nte purposes". 
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On this point, the Health Committee took the vit•w that "otht•r 
lt•gitimate purposes" could only apply to wlt·rinary ami purdy 
scientific requirements. .As a body of medical t'Xpt·rts, the Com
mittee held that any other interpretation was quite inadmi,.siblc ; 
in particular, it refused to regard any form of consumption as 
legitimate in the medical sense of the term-i.e .. as medkally 
justified-merely because it was pt•rmitted hy the laws of any giwn 
country and was therefore legal within the territory of that country. 
· In consequence of this expression of opinion, the Gt•neva Conven

tion of 1925, Article 5 of which corresponds to Article 9 of the I Ia gut• 
Convention, substituted the expression "medical and sdt•ntific 
purposes" for "medical and lt•gitimate purposes". Similarly, the 
Geneva Convention of 1931 also speaks of "medical and sdt•ntific 
purposes" (Article 4, paragraph 1). 

l\IETHODS OF DETER)II:--IING CosSU)IP"rJOS. 

The next question was that of method. In this conm·t·tion, 
there were several possibilities, each of which had its own advantages 
and disadvantages. 

Trade Statistics 111 elhod. 

The simplest course appeared to be to take trade stalistirs as a 
basis of calculation ; the total represented by manufacture, imports 
and exports, due regard being had to the stocks in hand at the 
beginning and end of a stated period, appeared to afTord a sati~fac
tory index to consumption in a stated territory. The quantity 
revealed by this method, however, is not that of medical consump
tion alone, but total consumption. \Vere there some other means 
of determining medical consumption, the trade statistics method 
would have the advantage of making it possible to ascertain the 
figures for illegitimate consumption, and, viet versa, if the latter 
were known the former could also be calculated. In itself, however, 
this method does not permit of the solution of the problem of mellical 
consumption. 

Direct Method. 

The second method, which we will call the direct method, aims 
at recording consumption at the stage in which the substances 
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concerned pass into the hands of the consumer. If it. succeeds 
in recording all the quantities supplied to consumers on doctors' 
prescriptions by duly authorised persons (public and hospital phar

. macists, doctors and dentists, veterinary surgeons, etc.), it affords 
the mo~t ellicient and perhaps even the ideal method ; because, in 
the nnt place, it records purely medical consumption ; while, in 
the second place, the record being taken so close to the point at 
which the drugs pass into the hands of the consumer, possibilities 
of error are reduced almost to a minimum. On the other hand, 
the direct method has the disadvantage of being extremely com
plicated technically, and requiring the expenditure of considerable 
administrative effort, as a result of which it is only applicable in the 
amalll·r countries where pharmacists are not too numerous. As far 
as is known, indeed, this method is only applied in Switzerland, 
Denmark, and perhaps Austria. 

·Morbidity Method. 

The third method, which, though proposed, could not be recom
mendt•d, is based upon morbidity. As a preliminary, it requires 
the· calculation of the average consumption of the various narcotic 
substances per sickne~s-day in representative hospitals in the 
territory under consideration. In order to calculate the total 
consumption of a given country, it would therefore clearly be neces
sary to know the number of sickness-days in respect of the whole 
populution. As, however, no country possesses morbidity statistics 
of this kind, the method is practically valueless. 

Sick11t.~s Insurance lllethod. 

Tile fourth and last method to be considered by the Health 
,Conunittt>c is perhaps the most promising from a practical stand
lloint. A number of the biggest possible sickness insurance orga
nisntioos are selected from among those which are responsible for 
providing medical attention, not merely for the heads of families, 
but also for all the members of these families. Provided such a 
group of insured persons, which consists of individuals of different 
agl'S and both sexes, is sufficiently numerous, it can be taken as 
rt•prt'sl'ntative of the whole population of the territory concerned, 
and its consumption of narcotic substances can also be regardt'd 
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as representative of the consumption of the entire population. If, 
then, the average consumption of the group over a stat.·d p•·riod 
is multiplied by the total population, the result will rt•pn·~ent the 
consumption of the territory conct•rned over the pt•riml untlt•r 
consideration. 

This method has two evidt•nt advantagt•s : 

1. As compared with the numerous attempts to· dt•duct~ 
national consumption from hospital consumption, it ha~ the 
advantage of being based upon a group of insun•d pt•rsons whkh, 
like the total population of the country, is of a mixt•d charul'lt·r 
and consists of both healthy persons and sick, wlwn·a~ all the 
inmates of a hospital or clinic are sick and tht•rt•fore not typkal 
of the population as a whole. Such bl'ing the case, the 
consumption of the insurance group can be n•gardcd as repre· 
sentative of the country, whereas hospital consumption cannot. 

2. the consumption of the sickness insurance organi~ation 
is unquestionably of a purely nwdical charactt•r, and is rt'la· 
tively easy to ascertain. Such consumption is of two kinds : 

(a) Drugs supplied to insured pt'rsons on nwtlit·al pre
scriptions ; 

(b) Drugs consumed by insured persons as patit·nh in 
hospitals. 

The first of these quantities can be easily ascertaim•d, u, g .. m•rally 
speaking, medical prescriptions are preserved by insurance organi
sations for a number of years, and the largt•r organisations, mon·ovrr, 
generally employ their own pharmacists. 

The second quantity can be arrived at through multipli('ation 
of the average consumption per sickness-day in rt•presentalive 
hospitals of the area concerned by the num~r of days ~pt·nt by 
insured persons in hospital. The latter figure is wt'll known to all 
insurance organisations, as it is the fund which pays for all time 
spt•nt in hospital. . 

If, now, the sum of both quantities is divided by the numht•r of 
ml'mbers belonging to the insurance fund, the result is the average 
consumption of su('h members, which, as has already bet·n explained 
a hove, can he taken as representative of the average consumption 
?f the entire population. 
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Conclusions. 

Which, then, of the four methods was the Health Committee to 
recommend to the ·various countries for application 'I Preference 
was given to no single one of them. The Committee considered 
that conditions in the various countries difTered too widely for it 
to be possible to expect that a single method could be equally suit
able for· all, and therefore came to the conclusion that, in the last 
instance, the individual Governments were themselves in the !>est 
position to decide which method would enable them to ascertain 
national consumption of narcotic drugs with the greatest accuracy. 
The Health Committee confined itself to making the above sugges
tiong and pointing out in general terms that, wherever possible, 
sewral methods should be employed for purposes of verification. 

ATIEMPTS AT TilE QUANTITATIVE DETERMINATiON OF COJ'ISUMPTION. 

The pioneer attempts to determine consumption quantitatively 
were made in certain relatively small non-manufacturing countries, 
which, in consequence, were obliged to rely exclusively upon 
imports-viz.. Denmark, Sweden, Belgium, Australia and New 
Zealand and also in Switzerland, where it was hoped that the direct 
method could be successfully applied. For various reasons, however, 
which it is unnecessary to analyse here, the results of this first 
attempt were highly unsatisfactory. 

First Attempt, 1923. 

·It was during 1922 that the figures supplied by sixteen Europeanl 
and a few extra-European countries in reply to a questionnaire were 
found to be sufficiently accurate to permit of the first attempt to 
determine consumption statistically. This experiment, like those 
which succeeded it, dealt with the more important opiates quanti
tatively, and more especially, therefore, with medicinal opium and 
pantopon, morphine, diacetylmorphine and also, wherever possible, 
with codeine and cocaine. Codeine, the consumption of which 
has bel'n steadily increasing in recent years, presents particular 

1 Albania~ Austria, Belltlum, United Kingdom, Bulgaria, Czechoslovakia, 
Dl-umnrk, hstonl11, 1-'lnllmd, Gennauy,. Hun111•ry, Italy, Luxemburg, Poland 
1\oumnnia, Swetl~n. ' 
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difficulties, as it does not fall within the scope eillll'r of the I Iague 
or the Geneva 1925 Convention, with the result that statistil-s an• 
very difficult to obtain. For the purposes of all cakulations, tht• 
various opiates were reduced to a common dt•nominator-tht• 
quantity of raw opium required for their manufacture-and raw 
opium was always assumed to contain 10 per cent morphine. 

A preliminary estimate, which was not prepared by tl¥! llt•alth 
Committee and was made at a time wlwn only part of the data was 
available, gave 600 mg. of raw opium as the annual (ll'r lu·ad con
sumption of all opiates in highly civilised countritos. This figurt•, 
however, was regarded as too high by the Health Committee 
(January 1924), which reduced it to 4;)0 mg., with a note to the 
etTect that the latter figure represented a maximum, and in any 
case only applied to countries in which the public health organisa
tion was of outstanding efficit•ncy. A.ny attempt to use this figun• 
as a basis for the determination of world consumption was, then•fore, 
to be avoided ; for the available reports clearly proved that, in 
countries the technical development of which was in a more or less 
backward state and which, indeed, represent the bulk of the world's 
population, consumption falls far sh.ort of 4:-JO mg. 

Additional investigations, more particularly rectifications in the 
conversion of morphine and codeine salts into base!t, demonstrated 
that, leaving out codeine, the per head consumption in the above
mentioned sixteen European States, with a total population of 
rather more than 250 millions, does not exceed 285 mg. The diiTa
ence, 4;)0- 285 = 165, therefore represents the per head consump
tion of codeine. 

The total of 4;)0 mg. raw opium is distributed amongst the various 
opiates as follows : 

llledidnal opium •..•.••.•......• 
Morphine ••.•..•......••••..•.. 
Diacetylmorphine ...•••...••.... 
Codeine ••.........•..•••••.•..• 

)f". 
or raw opiura Prrf'n~ta)(e 

113 
155 

17 
165 

.,. 
-" ~A 
3.7 

37 

4:>0 tfl(J 

.\t the same time, the per head consumption of cocaine was 
computed at 7 mg. on the basis of the same data. 

To-day, aftt'r an intt'rval of ten vears, it is not without intere't 
to compare the above figures for the year 1923 with the following 
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oOi.cial figures for the United States of North America for the year 
1931. The per head consumption of all opiates of the total popu~ 
lotion of the United States, which is estimated at 124,511,800, 
amounted, in 1931, to 450.28 mg. (including codeine and other 
opiates not falling within the scope of the Hague Couvention). 
The corresponding consumption of cocaine was 6.84 mg.1 

. 
Second Attempt, 1 !J2!). 

The second attempt to ascertain world requireme~ta in narcotic 
drugs was made in 1!)2!) in connection with the preliminary work 
for the Conference for the Limitation of the Manufacture of Nar
cotic Drugs, which was to meettwo years later. The prospects of 
success were now much brighter than in the case of the first attempt 
In 192.1, for, in the meantime and as a result of the application of 
the 1925 Opium Convention, .many important factors in the prob
lem had become incomparably better known. Here it will suOice 
to point out that, since 1925, the League of Nations Secretariat 
had bren in pout>ssion of Btatistical data which, even wlien they 
did not rrproduce the facta with absolute fidelity, nevertheless 
aiTordcd-as far as they went--a more or less reliable picture of 

· the position In r~gard to manufacture, international trade and even 
smuggling. Tht•y also made it possible to form a good idea of 
consumption, as, under Article 22, paragraph (d), of the Geneva 
Convention, the contracting parties undertake to supply the League 
of Nation• with accurate annual reports regarding the consumption 
of narcotic substance1. 

The reports Wt•re, however, incomplete. · In the autumn of 1929, 
the compt•hmt s~rvict>s were in possession of consumption figures 
for a group of countrit•s in all five. continents, with an aggregate 
population of approximately 600 millions, in respect of medicinal 
opium, morphine, diacetylmorphine and cocaine for each of the 
four years 1 !125 to 1!'128. Figures for codeine consumption were 
supplied only by c~rtain of these countries, with an aggregate 
population of approximately 200 millions. 

The llt•alth St>ction was now faced with the task of determining 
npproximate world requirements on the basis of these data. . 

1 l'nlt•tl St~t•a ~•••ury O.JlQrtment, "TruOl~ In Opium and Other Danger
una Drug& lor the Y .. ar •nded ~mber 31st, 1931", Washington, D.C., page 73. 



A:-:D THE :SARCOTICS PROBI.Dl 

In view of the considt•rable variations in tht> fi~un•s supplit·d. 
it was clear from the outset that the calculation could not lw bas1·tl 
simply upon the average consumption of the whole 1)0() million~. 
In rl'gard to morphine, for exampll', the awrage figure owr tht• 
four-year period varil'd bt•twel'n O.i2 mg. and 58.) mg. of raw 
opium per h':ad ; in regard to cocaine, betWl't'n 0.01 mg. ami 
10.25 mg. Some other method had thcrl'fore to he found, those 
ultimately applied being as follows: 

(I) Countries the consumption of which was known Wl'rc 
divided into a number of catl'gorit•s on the basis of total con
sumption and a separate average consumption was compult·<l 
in respect of each category. 

(2) Countries where consumption was unknown wt•n• 
incorporated ~n the various catl'gorit•s in acl'ordann• with 
certain specified charactt>ristics-geographicalposition, clima!t•, 
general situation in regard to public lwalth, technit-al dt•wlop
ment in sanitary matters, mortality, numht·r of dndors, 
hospitals, etc.-which they had in common with countrit·5 
where consumption was known. 

(3) The total population of t•ach category was then multi
plied by the average consumption of that calt•gory. 

( t) The sum of all the products obtained und•·r (3) repn·~•·n bi 

total consumption. 

The figures for world requirements arrived at in the numnt•r 
described above are as follows : 1 

Ton•1 

1\ledicinal opium . . . . . . . . . . . . . . . . . . . . . . . II~ .II 
Morphine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !1. 7~ 
Diacetylmorphlnr • . . . . . . . . .. . • .. • . . . • .. ·fl. 79 
Codeine • . . • • • • . . . • . . . . . . . . • . . • . . • . . • . . D. 7 ~ 
Cocaine................................ 6.•15 

:\aturally, this attempt resulted in nothing more than a first 
approximate estimate intended to serve as a quite gent•ral pro
visional guide to the future Conference. The numl'roull hypothl'st•s 
that had to be formulated, the reliability of which could not he 
exactly assessl'd, left room for considerable doubt as to how far the 

1 The•e figures are erroneoush· placed somewhat higher in the ProcHdiu~t• 
of the Conference for the Limita'tion of the ~fanufacture of :Sarcolic ()rul!' I d. 
doc:uments O.C.ltt2, page 36, and C.509.:\1.2U.t93t.XI, IY"I!r• 123 and 121). 

1 Of the substance indicated. 
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estimate corresponded to the facti or bow far it fell short of 
them. The uncertainty became all the more pronounced when the 
estimated figures were compared with the figures for manufacture, 
which at that time were only partially known, and when the extent to 
which they differed was duly realised. Fears were expressed that 
the estimated figures had In ail probability been fixed, too low. 

DETERMINATION OF CONSUMPTION ON THE BASIS OF TRADE 

STATISTICS BY THE OPIUM SECTION. 

It was therefore a fortunate circu~stance which, at the beginning 
of 1931, made it possible for the Opium Section of the Secretariat 
to propose a new estimate of consumption on the basis of much more 
reliable data. For the year 1929 had marked a veritable turning
point in the international treatment of narcotic substances. 

The effects of the 1925 Geneva Opium Convention first began to 
make themselves felt in 1929, and statistical information for the two 
ycurs 1929 and 1930 also made it possible to deal with the problem 
of consumption in a much more practical manner than had 
previously been possible. 

On this occasion, the estimates were based on consumption statis
tics in the cuse of manufucturing countries ; whereas, in the case of 
consuming countries, whi,ch form the vast majority, it was trade 
statistics which were taken as a basis. The quantities of morphine, 
diucetylmorphine and cocaine imported into such countries from 
munufacturing countries was taken as representing maximum con
sumption, due regard being had to re-exports and to quantities 
st•ized in the course of illicit traffic and destroyed. 

Thus dt•termined, the consumption of morphine and cocaine for 
the yeurs 1929 and 1930 was as follows: 

1!1~9 

1\1:10 
................... .................. 

Morphine Cocaine 
Tona' 

9.5 
8.5 

5.7 
5.2 

Conlpunson of these figures with those of 9.7-1 tons of morphine 
and 6.05 tons of cocaine previously arrived at in respect of the 

• Of the substnn~s Indicated. 
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period 1925 to 1928 points to the conclusion that the hypotht·~··s 
on which the first estimate was based have stood the test of 
experience and were therefore quite legitimate. 

At first sight, comparison of the two figures st•t•nwd to point 
to a serious discrepancy in rrgard to diacl'tyhnorphine. For t•arh 
of the two. years 1929 and 1930, maximum world ronsumption 
amounted to approximately 2,000 kg., whereas tht• awmge annual 
consumption for the period 1925 to 1928 was computt•d at i!IO lq~. 

Closer analysis of the figures for 1929 and 19:10 show, IHl\WWr, 
that, out of the total2,000 kg., Japan alone ronsunh'd some 1 ,:1.'10 kl-(. 
Japan's consumption of diacetylmorphine was, howewr, unknown 
at the time of the first estimate, and it could s<:arrl'ly have ht•t•n 
supposed that it exceeded the consumption of the rt·st of the worhl 
by more than 200 per cenL If, howewr, Japan's share of tht• 
2,000 kg. is left out of account, a figure of G20 kg. remains for the 
consumption of the rest of the world, and the discrrpancy originally 
dl'lectcd between the results of the two rstimatt•s appears much 
lt•ss marked. 

"NE\V" DERIVATIVES. 

Article 1-t of the Hague Convention, paragraphs (a), (b) and (r), 
!'numerates all substances which come under the Convention. 
Paragraph (d) provides for the future. In future, "all new derivalivt•s 
of morphine, of cocaine, or of their respt•ctive salts, and ewry other 
alkaloid of opium which may be shown by scit•ntific rt•st•ardt, 
gt•nerally recognised, to be liable to similar abuse and produ<·Live 
of like ill-eiTects" are to be brought undt•r the Con\'cntion in tht• 
same mannPr as the substances enumerated under (11), (b) and (r). 

::\ew substances, within the meaning of the Conwnlion, are tho~e 
which were still unknown at the time when the Convention was 
concluded in 1912. But the Convention makes no mention of any 
criterion on which authoritative decision could he haM"d a§ to 
whether a newly invented derivative of morphine was likdy to 
produce addiction or not. Every individual Government is entitled 
to regard the scientific opinion held in its country as deci~ive; and, 
so long as all the Governments are not Ri,'Tecd, there is no g•·nt·rally 
rt•cognised scientific opinion. ::\lon•over, how could any Gowrnnlt'nt 
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· take the Initiative, except on the occasion of some future inter
national conference, which may not be convened for years ? 

It was such conaiderations as these which caused the secorid 
A11~embly and the Council of October 1921 to request the Advisory 
Committee on Opium to enquire whether there were not other. 
habit-forming substances t~an those mentioned in the Hague Con
vention which would justify the convening of a new international 

opium conference. · 
Shortly afterwards, the French Government submitted a list 

of such suhstanct"s, and a joint commission, consisting of members 
of the Advisory Committee on Opium and the Health Committee, 
made a careful examination of the entire list. Although some of 
the substances were found to be habit-forming. it was impossible, 
for the a hove-mentioned reasons, to. take any steps to make the 
auhstances subject to control. · 

ArrucATION oF ARTICLE 10 oF THE GENEVA CoNVENTION OF 1925. 

The difficulty of bringing new habit-forming substances within 
the scope of the Convention was only overcome in the Geneva 
Convention of 1925, Article 10 of which created the necessary 
machinery for the purpose. Under this article, the Health Com
miltt>e is entitled to recommend the contracting parties, through 
the Council of the League, to apply the necessary measures of 
control to any habit-forming substance which does not come under 
the Geneva Convention. If the Governments accept the Health 
Commiltt>e's recommt>ndation, the substance in question immediately 
comes undt•r the Convt>ntion, without the necessity of waiting for 
the dt•cislon of a new international conference. 

Although this artid~ dot's not make the Health Committt>e's 
rt•eonmwndation binding on' the States, tht>re has hitherto bet>n no 
case of such recommendation not being adopted. It is true that 
the prort>dure undcr.Article 10 is somt>what complicated, since, out 
of ronsidrration for some Statt>s which do not belong to the League 
of ~ations, the Ht•alth Committee is obliged in t>ach case to obtain 
the opinion of the Pt>m1anent Committee of the Office intt>rnational 
d'Hygil-ne publique ; in practice, however, it has bt'en possible to 
reduce the difficultit•s and dl'lays in this connt>ction to a minimum. 
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OBLIGATION TO REPORT 1\EW DF.RI'\"ATIYt:!'>. 

With reference to Article 10, the following important fart shuul.t 
he mentioned. Only a substance proved to llt' hahit-fnrmin" run 
be brought under the Convention. In some cases, howewr, yt·uu 
may elapse bl'fore cast'S of addiction caused hy a ct·rtain suh~t:rnct• 
become known. An equally long time may t•lapst• until the t•xis
tence of a new substance which may pos§ihly he hahit-fnrmin" 
becomes generally known. The Health Commiltt•e tllt'rdun· 
proposed in 1922 that the Governnwnb should he requt•sh·d to 
bring all new derivatives of opium and cocaine pt·riodit·ally to t ht• 
knowledge of the Secretariat of the Lea.:ue of ::\ation~. This 
recommendation on the part of the lll'alth Commitlt•e was, howewr. 
never complied with, and the Health Commiltt'e's numt•rou~ pro
posals since 1 !!25 with a view to applying Article 10 to new habit
forming substances have been made on its own initiative. 

Only the latest Opium Convention-that of 1931-reVl'rlt·d to 
the Health Committee's original idea. According to Artide 11 of 
that Convention, the contracting parlit•s are compdled to notify 
the Secretariat of the League of Nations of the manufacture of any 
new derivative of the phenanthrene alkaloids of opium, and lht• 
Secretariat must pass on the notification to all contracting partit·!l 
and to the llealth Committee. The latter is lht>n imnu:dialt·ly in 
a position to set on foot the procedure 11rovided for in Articll' 10 of 
the Geneva Convention of 1925. 

Co:>~VERTIBILJTY OF 1:-~oFFESSIVE JSTO lJABIT-FoR~IISG St:IISTASt:t:~. 

Article 11 of the 1931 Convention represents a furtllt'r and wry 
important step forward. The Health Committee ha!l frequl'ntly 
had occasion to refer to the inadequacy of Article 10 of the 1 !"12) 
Convention, since it applied exclusively to suhstann·s capable of 
producing addiction, while leaving entirely out of consideration 
substances which, though not habit-forming, may be converted 
into such substances. 

In view of the close chemical relationship of all the sub~tancc~ 
in qut•stion, the possibility of such conversion can, in tht·ory, nl'wr 
he excluded, and conversion has often enough ht·en cfTcctcd in 
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practice. The best-known example is that of codeine and thebaine. 
These substances, though not themselves habit-forming, may be 
converted respectively into heroin and eucodal, which are habit
forming. Nevertheless, Article 10 of the 1925 Convention offered . 
no possibility of applying measures of control to these substances. 
lll·re again, the 1931 Convention provides a remedy: a number of 
non-habit forming substances, which are convertible into habit
forming substances such as thebaine, benzylmorphine, codeine, 
dionine1 and others, were made subject to control, and the possibility 
was created of bringing such substances under control in future at 
the suggestion of the Health Committee. 

LIST OF SUUSTANCES TO WHICH ARTICLE 10 OF THE OPIUM 

CONVENTION OF 1925 HAS BEEN APPLIED. 

1. Dihydrooxycodeinone 
2. Dihydrocodcinone 
3. Dihydromorphinone 
4. Acetylodihydrocodeinone 
5. Dihydromorphine 

Their esters, their salts 
and the salts of their 
estets. 

6. Morphine N-oxide, the morphine-N-oxide derivatives 
and the other pentavalent nitrogen morphine derivatives. 

7. Morphine esters and their salts. 
8. Thebaine and its salts. 
9. Ethers of morphine and their salts, except methylmor

phine and its salts and ethylmorphine and its salts. 
10. Preparations containing any of the substances enumer

ated under 1 to 9. 

GROUPS oF SuBSTANCES. 

On examining this list, it will immediately be observed that, in 
addition to individual alkaloids mentioned by name, it includes 
entire groups of alkaloids, such as morphine esters, morphine-N

. oxide derivatives, etc. A hard struggle was necessary in order to 
make not only individual substances but groups of substances subject 
to supervision. Legal and what appeared to be expert arguments 

1 The naensures of control for rodeine, dlonlne and their salts are not the same 
aa for the olh~r subslant"es, 
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were brought forward to prove that only individualnlkaloitls should 
be made subject to supervision. It was stated that control shouhl 

·only apply to substances which had bct'n found to produce ntltlir
tion ; on the other hand, groups sometinws inclutlt•tl suhstam·t•s tlw 
eiTect of which was still entirely unknown, or had at any rate not 
been established by experience. :'\Ioreowr, groups inrlutlctl sub
stances which, in many cases, did not yet exist anti roultl mt•rdy ht• 
considered as theoretical possibilities. 

The Health Committee, on the other hand, took the vit-w that 
in many cases the campaign against the abuse of habit-formin~ 
substances was hopeless, and even sensdt•ss, unlt•ss entire group~ 
of substances were brought under the Convention. The first rase 
which arose concerning a group is highly instructive in this rcspt·ct. 
It referred to benzoylmorphine--i.e., an ester of morphine. Wlll'n 
the Health Committee, in connection with this substance, took tlw 
initiative of proposing the application of Article 10 of the l!J:!.-, 
Convention to the entire group of morphine esters, it was awaTl' of 
the following facts : 

(1) That benzoylmorphine was not used for thl'rapeutic 
purposes ; 

(2) That no cases were known of addiction caused by bl·n
zoylmorphine ; 

(3) That it had been proved that the desire for morphine 
could be satisfied by benzoylmorphine ; and, 

(4) That morphine could be very easily recovered from the 
ester. 

This last quality was the main reason why the Health Commitll'e 
wished to make the entire group of esters subject to control. The 
ease with which morphine can be recovered is based on the chcmit-al 

· constitution of esters as such, and any morphine ester may be used 
as raw material for obtaining pure morphine. 

While these somewhat prolonged debates were going on, another 
morphine ester, propionylmorphine, appeared on the Egyptian 
market. As soon as the procedure set on foot by the I Iealth Corn-· 
mittee under Article tO became known, the f~rms manufacturing 
!Jenzoylmorphine for n~n-medical purposes immediately stopped it§ 
manufacture and began to produce another morphine ester, with 
which they hoped to do as good business in legitimate trade as thl'Y 
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had previously done with benzoylmorphine. When it is considered 
that there are over 100,000 possible esters of morphine,l it is evident 
that the campaign against abuses would be hopeless unless the entire 
group of morphine estera could be brought under the Convention 
at one time, instead of each morphine·ester being made subject to 
control as it appeared on the market. The Health Committee'• 
view fmally prevailed, and, .at tbe time of the 1931 Conference, 
the principle had already been universally accepted . 

. PREPARATIO~S. 

The superviHion provided for in all three Conventions applies, 
not only to pure alkaloids, but also to the preparations captaining 
tltcm.• The Hogue Convention and the Geneva Convention of 
1925, however, found it advisable-in order not to prejudice the 
legitimate intcresta of the consumers and pharmacists-to fix limits 
of tolerance for preparations, so that those containing less than the 
pt•rccntnge or alkaloids fixed in the Convention should be exempt 
from any supcrvi~ion. 

LIMITS OP ToLERANCE • 

. 
The Health Committee, when called upon to deal with prepar: 

alions, found that this point raised a certain difficulty. In the first 
pluce, it considered that the limits of tolerance had been somewhat 
arbitrarily fixed. In the second place, it was not evident how these 
limita of tolerance, which were expressed in percentages, could 
ofTilr any guarantee against possible abuse if any desired quantity 
or alkaloids could be withdrawn from control by the admixture 
of a sufficit~nuy large quantity of any oUter substance. Thirdly,. 
the llt>nllh Committee always considt>red that, if a habit-forming 
alkaloid came under the Convention on account of its dangerous 
character, all preparations in which it formed an ingredient should 

1 SH llennann Exos: •• Ether S..lts and Ethers of Morphine used aa Narcotics'' 
lnl>euiSt"he mtdi:lnilt'M WochtnJ~hrifl, No.. 52, 1931.· . 

1 A "Prtotlllnttlon", within the meaning of the Convention, Is any mixture 
of various aubstan('es In any proportion, as distinct from a chemical compound 
which Is • I'OIUbination of \'lrments baSt'<! on chemical allinities In proportio~ 
<lctermln~ by natumlluws. 
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logically be placed under control. It was not ohvinus why an 
alkaloid should be less dangt•rous as an in~:.Tfedient in a pn·paratinn 
than the pure alkaloid.1 

Once the Health Committee had ht•t•n plaet•d in a position to 
subject new habit-fom1ing alkaloids to control in application of 
Article 10 of the Hl2.) Convention, it follO\wd tht•s••- principlt•s and 
never made any distinction between pure alkaloids anti pn•paration~ 
containing alkaloids and never recomnwndt•d a limit of tolt·rann~ for 
preparations. 

SuLt:TIO~s. 

The Health Committee considered that the possibility of abuse 
was especially great in the case of ordinary solution~ in whit-h 
chemically inert substances, liquid or solid, were mixt·d with th•• 
alkaloid. The Health Committee frequt•ntly drew the altt•ntion 
of the Advisory Committee on Opium to this ddt•ct in the Gent>va 
Convention of 192.), until Article 13 (b) of the 1931 Convention 
finally supplied the nt>cessary remedy in the rase of snlut inn§ of 
morphine and cocaine.• 

Consequently, according to the provisions in forre, all prepara
tions containing habit-forming alkaloid are subject to control, with 
the exception of the three following groups : (I) pn•paration§ of 
morphine containing 0.2 per cent or less of morphine ; (2) prl'para
tions of coca in~ containing 0. t per cent or less of roeaine; and (.1) 
preparations containing extract or tincture of Indian ht•mp. Tlll'se 
three groups of preparations will have to be dt'alt with in future. 

I'REPARATIOSS OF bmtAS HDIP. 

The group of preparations of Indian hemp will call fur a decision 
of the Ht•alth Committee in the ncar future, since it n·prt'scnt5 a 
particularly serious gap in the 192.) Convention. l"ntJ .. r Article 1(/) 

1 Apart, naturally, from the cases pro\·ided for ln Article 8 or the 1!125 Con
nntion. See below. 

1 Tbe article reads : ' 
"The High Contracting Parties ohall treat solution• or dilution• of mor

phine or cocaine or thrir salts in an inert substance, li<tuicl or ~lid, whkh 
c-ontain 0.2 per cent or less or morphine or 0.1 per cent or leu or cocaine, In 
the same way as preparations containing more l~n thrw percentage,:· 

5 
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of that Convention, galenical preparations--i.e., extract and 
tincture of Indian hemp-are subject to control as habit-forming 
substances ; on the other hand, preparations containing extract or 
tincture of Indian hemp are exempt from control. The degree of 
tolerance for these preparations is 100 per cent-that is to say, 
preparations containing less than 100 per cent of extract or tincture 
are free, even if they contain as much as 99.99 per cent of extract 
or tincture. The control applies only to 100 per cent extract and 
100 per cent tincture. In view of this paradoxical position, the 
Egyptian Government proposed that the Health Committee should, 
in application of Article 10 of the Geneva Convention of 1925, bring 
a number of Indian-hemp preparations under the pr;.ovisions of the 
Convention. 

APPLICATION OF ARTICLE 8 OF THE GENEVA CONVENTION OF 1925. 

The Geneva Convention of 1925, Article 8, lays down the pro
cedure by which tlui Health Committee may in certain cases declare 
preparations containing habit-forming alkaloids and falling under 
the Convention to be exempt from control. The Health Committee 
is entitled to take this step in the case of preparations fulfilling 
the following two conditions : 

(1) That they do not give rise to the drug habit on account 
of the substances with which the alkaloid .is compounded, 
and, 

(2) That the substances mixed with the alkaloid in practice 
preclude its recovery. . . 

Since the 1925 Convention came into force, eighteen Governmentsl. 
have recomml·nded the Health Committee to apply Article 8 to 
about 200 difTerent preparations. Of these preparations, after 
careful consideration and consultation with the Permanent Com
mittee of the Office international d'Hygiene publique, only fifty
one were found to fulfil the conditions of Article 8 of the 1925 
Convention nnd were decl~red exempt from control. 

1 Arget~thtt, Austria, United Kingdom. British India, Bulgaria, Estonia, 
l'rtln~. {oermllny, Hunl{lny, Latvia, l':etberlands Poland Roumanla Slam 
l'nlon o[ South A!rk-a, SU<hm, Sweden and Swit.zerillnd. ' ' ' 
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DIACETYUIORPHINE (HEROIS). 

Since 1923, the problem of diacetylmorphine has, on st•wrul 
occasions, engaged the attention of the Ht•alth Committt•e, ·n1e 
Hague Convention of 1912 made diacl'!yhnorphine, its !>alb and 

. preparations containing more than 0~ pt·r ct•nt of diarl'!ylmorphirw 
subject ·to control. The ~Iealth Committee, whidt con,idt·n·d 
in general that there might be objections to limits of tolt·rant·e for 
preparations, regarded them as particularly unsuitable in the rase 
of. diacetylmorphine, the most powerful of all known nareut ic 
substances. Moreover, in view of the opinion widl'iy hl'!d by phar- · 
macologists and doctors that diacetylmorphine can br t•ntirely 
dispensed with for therapeutic purposes, the llt•allh Commillre 
considered that the question of stopping the manufadure of 
diacetylmorphine altogether was worthy of careful considt•ration. 
When, in the course of time, more exact statistical reports llt'camc 
available and it was shown that the medical consumption of 
diacetylmorphine was comparatively small and that a quantity 
many times in excess of this amount was ust•d for the illq,:ilimate 
requirements of the criminal classes of all countrit·s, the I fto:llth 
Committee raised the question whether the social evils of diacetyl
morphine did not so far exceed its therapeutic value as to make the 
stoppage of manufacture advisable. 

The Health Committee's unfavourable view of diaet'lylmorphinc 
was still further confirmed in 192·1, when the manufacture and 
therapeutic use of diacetylmorphine were forbidden in the t:nited 
States of America without any adverse eiTects on the state of health 
of the country being observable, and, in particular, when, in the 
course of time, new narcotic substances appeared on the markt't 
which had the same therapeutic eiTect as diacetylmorphine hut 
were, at the same time, if not entirely harmless, at any rate much 
lt•ss dangerous than diacetylmorphine. The 1931 Conference was 
not in a position to adopt the Health Committee's proposal, although 
the Advisory Committee of Experts shared the Health Committee's 
view. As a result of the Health Conunittee's warnings, however, 
the two Geneva Conferences of 1925 and 1931 succeeded in eiT•·rting 
a considerable improvement in the existing provisions. 

The 192;) Convention abolished the limit of tolerance for the 
p~eparations of diacetylmorphine, so that }>reparations containing 
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less than 0.1 per cent of diacetylmorphine have since that time 
been subject to control. 

In view of the special danger of this substance, the 1931 Conven
tion provided for special measures of control ; diacetylmorphine, 
its salts and preparations, may now only be imported by Govern
ments, while the distribution in the country to wholesalers and .. 
retailen is under special State supervision. 

CocAINE. 

The Health Committee's attention was first drawn to the cocaine 
question by the French Government's suggestions referred to above .. 
Amonlf many other substances which were therein brought to· the 
attention of the League of Nations as requiring supervision were 
synthetic cocaine, a aeries of synthetic substitutes for cocaine (bolo
caine, euc~tine, novocaine, tropacocaine) and certain derivatives 

· of ecgonine. .Ecgonine itself was not in the list. 
Synthetic cocaine was declared to be identical with natural 

cocaine, whereupon the Geneva Convention of 1925 removed from 
the Hn"ue definition of cocain_e the reference to its being the prin
cipal alkaloid of the leaves of Erylhroxylon coca, and merely define~ 
cocaine by its chemical formula.s 

The four derivatives of ecgonine mentioned by the French 
Government were also declared to require supervi~ion, whereupon 
the Grneva Conference of 1925 extended the scope of this decision 

. and thus made not only the mother substance, ecgonine, but all its 
derivati\•es, subject to control. 

. . 
• It muy hPre be said that, some yean Iuter, the Health Committee had to 

answn a almllar question re(lllrdina aynthetk: morphine. On that occasion, 
ll apJ>eared to one Government that the problem of producing synthetic mor
phine h11d bt-en aolved and the claim was made that aynthetlc morphhte..,.·as 
exemJ>t from control, since, In accordance with Article 1 of the Geneva Conven
tion of 111:.1!1, the tern• ~·morphine" must be undnstood to mean the principal 
alkulold of opium (eh~mlcal formula : C.,H,.SO,). The Health Committee 
thereUJton merely dedtled that each substance whose chemical conatltution 
corresponds to the above fonnula Is the principal alkaloid of opium, and that, 
(onsequently, the qu~stlon of Its origin Is of no importanee. Further, the arti
lldal alkaloid Is to bt- distinguished from the natural alkaloid not b\· the fact 
that the llrstls synthetle and the seeond not synthetic, but bt-ca;,se thi sYnthesis 
of the ~rtllldul produ(t Is broul!htabout by the chemist in the factory 'and the 
aynthesls of the 11uturnl aubstance Is acconipllshed by the cell of the plant. 
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Lastly, the Health Committee took this opportunity of nmking 
to the Governments the following rrcommendations whil'h, in its 
vit·w, would tend to limit the impropt•r use of cocaine : 

(1) Synthetic cocaine substituh•s should, wlwrrwr thaa
peutically admissible, be usrd in place of cocaine. Althnu~h 

up to that date (1923) cocaine was indispensable in laryn~ulo,zy 
and ophthalmology, its use as a local an:rstht·tic in d<'nlistry 
seemed to be less indispensable ; 

(2) Cocaine should never be entrustt•d for use to a pati1·nt, 
but should always be administered by the doctor himsdf ; 

(3) Specialities containing cocaine should, in prirwiplt•, 
only be retailed on a doctor's pn•scription ; 

(4) To prevent the illicit tratnc and to facilitate control, 
cocaine should, apart from the specialities containing rut·uine, 
only be retailed in the form of solutions. 

CEflTAI:\ SPECIAL PHOULE.\IS. 

The Health Committee also undt·rtook a serit•s of spedal investi
gations, of which the following three may be mt•ntioned : 

A:sTJ-OPlli~l PILLS. 

In the last few years, the smoking of so-callt;d anti-opium pills 
has become very popular in the Far East. The pills are smokt•d 
in the same way as prepared opium, and, according to the adwrtise
nwnt, are said to be quite harmless and to lead quickly and pain
lessly to freedom from opium addiction. The pills appear in many 
forms, and all are manufactured in the Far East. The first chemical 
analyses (made in the Hong-Kong Government laboratory) showed 
that, besides calYcine, quinine or strychnine, the pills also contain 
dial'ctylmorphine in varying quantities. As, however, no diacetyl
morphine could be traced in the smoke, the popularity of the 
pills remained a problem, for the solution of which the as~istance of 
the Health Committee was asked by the Opium Advisory Committee. 

The investigations were found to he difficult and at first (1!}2fi) 

gave a negative result. Only after the elaboration of a special 

• 
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microchemical method did it become possible (1923) to obtain 
crystals of diacetylmorphine direct from the smoke. The inves
tigations are proceeding in order to render possible a quantitative 
determination of the diacetylmorphine content. 

STANDARDISATION OF A. METHOD OF ASCERTAINING THE MORPHINE 

CONTENT OF RAw OPIUM. 

One of the most important requirements for a successful super
viKion of the manufacture of narcotics is a reliable method of ascer
taining the morphine content in raw opium. It is well known that 
t11e morphine content of opium varies between about 8 and 20 
per cent, and diiTerent analytical methods often show variations 
In morphine content of from 2 to 3 per cent in the same test. The 
analytical methods provided for raw opium in national pharma
copreire also diller widely ; but raw opium delivered to factories is 
never analysed by these methods. In practice, Governments were 
content with the analysis supplied to the purchaser of raw opium 
by a London analytical laboratory of world-wide repute and enjoying 
the confidence of Governments. 

The Geneva Convention for limiting the Manufacture and regu
lating the Distribution of Narcotic Drugs, 1931, however, makes 
Govcrnnwnts directly responsible for the accuracy of analyses ; 
Article 17(a) provides that methods used for determining the pre
paration of morphine shall be prescribed by the Governments and 
the analysis carried out under conditions considered satisfactory 
by Govt•rnmcnts. 

For this reason, in 1930, ·\he United Kingdom Government 
suggested that the Health Committee might be entrusted with the 
working-out of a uniform method of determining the morphine 
rontl•nt of raw opium giving the most accurate results possible. 
A committee or chemical and pharmaceutical experts from Austria, 
Denmark, Englund, France, Germany, Japan, the Netherlands, 
Switzt•rlnnd and the United Stat'es of North America, after two 
years' luhon1tory researches, has worked out the desired method, 
whkh fulfils all practical requirements. It has also been adopted 
in the most n•rently published pharmncope£ia: of 1933-i.e., in 
t host• of Denmark and Switzerland. 
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A similar task-i.e., the working-out of a method of tldennining 
the cocaine content in coca lt•aves--was, on the proposul of tht• 
Japanese Government, entrustrd to the same Committt•r, anti 1s 

now well on it!! way to a satisfactory solution. 

l\IETHODS OF TREATI:-IG ADDICTS. 

On the proposal of the Conference on the Suppression of Opium
smoking (Bangkok, 1931) and of the Opium Advisory Commitlt•e, 
the Council of the League of Nations referred the question of the 
treatment of addicts to the Health Committee for inwstigation. 

Arter experts, clinicians and medical officers from trn Europt•an 
and extra-European countries had expressed their opinion on the 
matter in valuable reports, the Health Committee (~owmber 1!l3:1) 
decided, in the first place, to prepare, in collaboration with the 
Opium Advisory Committee, a detailed programme of study of the 
opium-smoking problem and the treatment of addicts, and, in 
accordance with the recommendation of the Bangkok Conference, 
to transmit this to Far-Eastern Governments. 



THE ART OF HEAUNG 
'AND THE SALE OF REMEDIES IN FRANCE 1 

By 

IJr. G. FORESTIER, 

Expert of 'the Health Organisation of the League of Nations. 

I. HISTORICAL RETROSPECT. 

The medical and surgical art has been regulated in France for 
a very ·long time past. A• early as 1311, an edict of Philippe le 
Bl'l forbade the practice of surgery to anyone who had not passed 
an examination before·the sworn master-surgeons. 

Side by ~ide with doctors of medicine and surg~ons, there eXisted 
barbers, bone-settrrs and Itinerant surgeons who were· regarded as 
belonging to an inferior order. In 1332, the number of doctors · 
practising illicitly in Paris t'XCt'ed~d that of the approved and 
licensed practitioners. Briquet, Henry Ill's jt>ster, told his royal 
master that the profession most commonly exercised among his 
subjt'cts was that of doctor, meaning that anyone could at a 
momt•nt'a notice reveal himself as a skilful therapeutist. Things 
have not changt•d since Briquet, Civilised as we claim to be, we 
are still surprisingly credulous in regard to "mystery medicine". 

On August 18th, 1792, the Revolution abolished corporations 
and guilds. The Faculty of Medicine and the College' of Surgeons 
therefore disappt•ared and the practice of the medical and surgical 
proft•ssions bel-arne free. 

Three years later, under pressure of circumstances, the tcole de 
Sun ttl was foundrd. The laws of 19th Ventose and of 21st Germinal of 
the \'t'ar XI (1803) onre again re~,'ulated the practice of medicine and 
Jlharmacy, in whil'h no one might engage "without being examined 
and pnssed in the prescribed form". Moreover, any person 

' Wt are la111ely Indebted to Professor APPLEToN and 111. SELAll.A. for the 
lnlormaUon on Dledlaal jurisprudence and to Professor PERREA.V aa reprda 
t•tuam••ceullnll law and jurisprudence. · 
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wishing to practise medicine or pharmacy was n>quin>d to havt• his 
diploma registered at the prefecture and with the n•gistrar of tht• 
court. In order to meet the requirements of the rural populations 
who were insufficiently provided with doctors, the law of 1!Jth 
Ventuse of the Yrar XI piarch lOth, 1803) created a loww gradt•
that of oflicier de san ft. Ofliciers de santt were passed by the judg··~ 
of the dipartement.~ until 1838 and afterwards by the S..·hools an•l 
Faculties of Medicine. They were only entitled to practise in till' 
departement they had selected, and they were not allowed to pt•r
form major surgical or obstetrical operations. The oflicier dt .mntr, 
although severely criticised in 1811 by Dupuytren, neVl'rtht•lt·~~ 
did good work in the country districts, to some extent making up 
for the shortage of doctors. 

The standard of studies was gradually raised throughout tlu· 
nineteenth century, until the increase in the numht•r of dodor" 
made it possible to abolish the brrade of oflicirr de sanlt (l.aw nf 
November 30th, 1892). In 18G6, there were 11.2.i-l doctors of 

• 
medicine and 5,568 ofliciers de sante. In 1926, the numlll'r of doc-
tors was 23,9!J2 and that of oflicirrs de santt was only 217, so that 
the latter will very soon become extinct. 

II. CO:'\DITIO:-.S GOVER:-\1:-\G THE PH.\CTJCE 
OF !\IEDICI:'\E. 

The practice of medicine in Frnnce is subject to strict rt·!lula
tions. It is governed by the Law of November 30th, 189'2. 
~o one may practise medicine in France unless he is providt·d 

with a diploma of doctor of mt•dicine delivered by the Frem·h 
Government after examinations undergone bt·fore a hi!llll'r medil'al 
institution of the State. There is only one categnry of doctors-
those who have obtained the diploma of doctor of mt•dicine at a 
French Faculty. ·The former grade of doctor of surgt•ry has bt·t·n 
abolished. The internes at the Fn•nch hospitals and hospiees who 
have passed examinations and can show sixteen "inscription'!", 
and medical students who have completed their studies and ran 
show twenty "inscriptions", may practise medicine during an t'pi
demic or act as substitutes for medical practitiont•rs. This autho
risation, which is limited to three months but may be renewed for 
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the same period, is delivered by the prefect of the deparlement in 
which the student is to practise. Any person wishing to. engage in 
the practice of medicine or allied activities (doctor of medicine, 
dt•ntal surgeon, or certified midwife) is obliged, as soon as he sets 
up his practice and before performing any act of his profession, to 
have his title rt>gistered free of charge at .the prefecture or sub-pre
ft•cture and with the registrar of the civil court of his district, and 
to have It endorsed at the town hall of his place of domicile. 

Any change of domicile to another deparlement necessitates a. 
fresh rt>gistration of the title within the same time-limit; 

Failure to comply with the obligation to have a diploma registered 
within the time-limit and subject to the conditions mentioned above 
iM punishable by a fine of 25 to 100 francs. 

In order that these provisions may not remain a dead letter, a 
judicial and administrativ~ supervision of the position of doctors 
has been organised under the law. Every year prefects and judicial 
authorities have lists drawn up in each departement giving the 
nnmes and aur'names of physicians, dental surgeons, and certified 
midwives, thl'ir residence, and the date and origin of their diplomas, 
thl•se lists being posted up during the month of January in all the 
connnuncs of the departement. 

Previous to the Low of 1892, doctors in possession of foreign diplo
mns were allowed to practise medicine in France subject to a simple 
liovcrnml·nt authorisation. To-day, they must be in possession 
of the State diploma of doctor of medicine delivered by a French 
Faculty (tlll're is also a university diploma which does not entitle 
thll holdl•r to practise medicine). 

lll. ILLEGAL PHACTICE OF :\IEDJCI!'\E. 

Acc~ll'\ling to the l.aw of l'\ovl'mber 30th, 1892 (Article 16), the 
(ollowmg an• n•gnrdt•d as illt•gally practising medicine : 

(1) Any person who, not possessing a diploma of doctor of 
medicine, oUicitr de sant.i, dental surgeon or certified mid··-'• 

h 
. wue, 

or w o fmls to comply with the conditions laid down in Article~ 
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6, 29 and 32 of the present law, 1 habitually takes part in or 
directs, otherwise than OCCasionally, the trratnwnt or diM·a~t·~ 
or surgical cases or practist•s dentistry or midwifery, exn·pt in 
cases or proved emergency ; 

(2) Any certified midwife who, although holding a n·gular 
diploma, exceeds in the exercise or her proft•ssion the limit~ 
or her functions as defined in Article 4 or the prt•st•nt law; I 

(3) Any person who, although posst•ssing a propt•r tillt•, 
exceeds the limits of his or her statutory runl'lions ; in parti
cular,· by assisting the persons mcntiont•d in the ron•going 
paragraphs, in order to enable them to evade the provisions or 
the present law. 

(t) The provisions or paragraph (I) or the pn•sent nrtidt• 
do not apply to medical students acting as doctors' assistants 
or detailed by a doctor to attend to his palit•nts, nor to nur,;,.•s, 
nor to persons who, without assuming the title or dt•ntal sur
geon, extract teeth in accidt•ntal circumstann·s. 

The illegal practice of medicine is an ofTence, and tht·n·fore makt•s 
the guilty party liable to punishment. 

IV. Cli.\R.-\CTERISTICS AXU COXSTITL'EXTS 
OF Tl IE OFFE!\'CE. 

A. GE:-<ERAL Co:o-;sTJTUE:"TS oF THE On·E:o-;cE. 

1. Voluntary Xature of the 1lcl. 

Like any other ofTenc•·, the illegal practice or medicine must ht· 
a voluntary act. 

1 Article 6 reh1tes to the replact"menl of doc·tors lJy int~rnu or iludent" in lht
capacity of locum ltnens; Article 2~t relutcs to health ollicer• and .\rUde :1:.! to 
dentists. 

1 In virtue of Article 4. cert1Hed midwi\'C5- are forhiclden to ftltfJI''~· ln,(ru .. 
ments. In cases o( diflicult deliverv thev mu't c~ll in a doctur or o{/lc~<r d< 
snr:lt. They are also forbidden to preseri!Je medicament.. except In the "'"'~ 
prO\"ided (or in the Decree o( June 23rd, 11173 (""Je o( er~uli\ed r~·el, ani! ho the 
d~rees ••hich may be promul~tt"d under the same conditmn~ after cornulla· 
l1on "·ith the Academy of Medicine. 
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. lienee the following circumstances preclude guilt : physical or 
moral coercion, Insanity, lack of discernment in a person under 
18 yt'ars of age, somnambulism not voluntarily induced. 

2. Intent to commit an 0/ftnce. 

Intent to commit a brt'ach of the Jaw is not indispensable. There 
have been numt'rous judgments to this efTect. 

'n. ILLEGAL PRACTICE BY UNQUALIFIED PERSONS. 

The practice of medicine is only an ofTence for persons without 
qualification if the following two constituents are present : 

1. Treatment. 

In order to be illicit, the action of the unqualified person must 
consist" in taking part" (according to the actual term used by the 
law) "In the trt'atment of diseases or surgical afTections and in 
dt•ntistry or midwifery". By treatment is meant handling a 
disrase with a view to curing it or to reducing its dangers or alleviat
ing the sutTt•rings which it causes or attenuating or dispelling the 
consequenrt>s it may Involve. It may be concluded that the fact 
of l'Stahlishing a diagnosis, even by scientific means, does not suflice 
to constitute the otTence of illt•gal practice of medicine. On the 
otht•r hand, thl' nwthods of cure employed are. iminat~rial unless 
lhl'ir inrflimry is absolult. Setting out from this idea, legal prac
tirt' does not limit the definition of treatment to actual manipula
tio~s. It dt•clares mt•re advice of a medical nature to be punishable, 
with the exct•ption of that given by friends or relations. Consulta
tions of all kinds are also punishable, together with the use of 
mngnl'lism and tn•atment of difTerent kinds by means of massage, 
clt•rtrothernpy, hydrotherapy, radiotherapy, mecanotherapy, 
actinotherapy, etc. 

A Jll'rson is also guilty of illt•gal practice of medicine if, without 
having a diplomn of doctor of medicine, he prescribes and sells a 
nwdidnal preparation to a number of persons whom he has attracted 
by posters and adwrtiSl'ments in the newspapers. 
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By "surgical aiTt•ctions or dist•as~~., is m•·ant all 
organic l~sions. or functional disturhann·s. ewn if tht•\' 
indispositions. 

. . 

Dentistry. 

--.. 
kinds nf 
art~ llh'rt" 

Dentistry consists in the trt'atnwnt of dt•ntal aiTt•t·tinn\ and tht• 
diseases connected therewith. :llanufaetun·n nf d .. ntal nppliann·ll 
who are considt•red as mere "mechanicll" are not rq;artlt•tl II!\ prac
tising dentistry in the lt•gal St'nse of the h•rm, and const·qut•ntly 
need not be provided with a dt•ntal surgt•on's diploma. If, hmwwr. 
such manufacture is comhint•d with the taking of cast~ or tht• lll'lling 
of artificial teeth or ~ther appliances, the administration of nna·ll· 
thetics or the application of dental dressinjlll, tlwse various ads 
must be regarded as constituting acts of illt•gal pruflit·e. 

- Practice of Midwifery. 

By midwifery is mt·ant '"all activities connected with hringinj.l 
a child into the world, from the first pains until tht• condusinn". 
In principle, therefore, quite apart from the exn•ptions indiealt·d 
hdow, the fact of assisting this labour at any monwnt of its dura
tion, otherwise than by giving purely domestic assistance sud1 as 
would .be given by a nurse, would constitute the ill•·gal pmrtit:e or 
midwifery. The courts have discretion to appreciate the rin·um
stances of each case. 

2. The Faclor ofllabil or Continued Tmiimmt. 

The illegal practice of medicine is not a single oiTence hut an 
bahitual o!Tence. 

It is the outcome of the repetition of acts whkh, considt·r ... d 
separately, are not sufficiently serious to mt•rit punishnwnt hut 
which become punishable when repeated. This is a que~tion of pure 
fact, to be freely and finally appreciatt•d by the judge on its own 
mt•rits. But, while it is necessary, in principle, that the ar·cu!>t'd 
should be found guilty of at lea.,t two successive ach or pradi.,inl{ 
medicine, it is immaterial whdher such acls rdale to /he .,amt pa.,on 
or to diflermt ptrsons. 

An isolated act of practising medidne not lx·in~ an oiTence, nu 
oiTence is rommitted bv a chemist who modifil'!l a single prc'>f'rip
tion or a pt•rson .who i~ accidental circum!ltanct·!l extrads a tooth. 
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a priest who practises a Cresarian operation in ordc~ t_o ba~tise a 
child, etc. TI1e same, applies as regards the admmistratJon of 
anresthetics to extract a tooth, when the incriminated acts can only 
be regarded as accessory to the extraction ; not being habitual, 
these acts cannot come under the application of the law. 

As regards proof, the practice of the court is that the accused 
must pr~ve that the acts with which he is charged are not habitual 
nets hut acts independent one of another. 

c. ILLEGAl. PRACTICE BY' PERSONS HOLDING DJPLO)IAS. 

The possession of a qualification is not in,itself sufficient to pre" 
elude the possibility of an oiTence (see above, Article 16 of No. 3 
of the Law of 1892). 

1. Offence common to D,octors, Dentists and Certified Midwives. 

Generally speaking, whenever the holder of a diploma diverts 
it from its legal purpose to cover the actions of other persons pro
hibited by the law, he renders himself liable to the application of 
the provision mentioned above. · ' 

This applies to doctors of medicine who consent to assist persons 
without a diploma or who act as the auxiliaries of empiricists or 
who associate with persons illegally practising medicine in order to 
cover the acts of such persons with their name and diploma, without 
participating in the treatment which they give to their patients. 

Assistance given .to unqualified practitioners being mentioned 
by the law only as an example, the judges can, if occasion arises, 
punish any other illicit use of a diploma. 

2. Drnli.~ts and Certified Midwives overstepping the Limits of their 
Statutory Functions. 

Dentists and midwives have strictly limited functions, which they 
cannot exceed without committing the oiTence of illegally practising 
medicine. 

· (n) Dentists. 

A dentist who oversteps the limits of his functions, as determined. 
by his diploma, by encroaching on the general functions of medicine 
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or pbannacy renders himself liable to the application of Artidt• 16 
mentioned above. Since the law has not dt•fined the proft·!'o.~ion or 
dentist, the scop~ of dentistry is Opt'n to discussion. 
. In principle, reference has to be made to the currirulum lhrd by 
the Decree of January 11th, 1909, to which the Law of ~o\"rrnht•r 
30th, 1892, alludes (Article 2). This currirulum includt•s aiTt•t·tion~ 
of the teeth, the diiTerrnt professional dt•ntal opt•mtions (filinJ.l, 
filling, extraction) and the lnsrrtion of the diiTerent pit'l'l'S of dt·ntul 
prosthesis. 

It should be noted that dentists licrnsed before January bt, 
• 1892, are not entitled to administer anll'llthetics without the u•is-

tance or • doctor of medicine or of an of!ici~r de 1antt. Any brt'Bch 
of this prohibition constitutes the oiTence of illt•gnl practice of 
dentistry with false assumption of title. 

(b) Midwives. 

Like dentists, certified midwives have limited mediral funrtions 
which they may not exceed (see above). 

· V. EXCEPTIONS TO THE OFFE.~CE OF IllEGAL PRACTICF. 
OF 1\IEDICIXE. 

J. FREE A,TrENDANCE. 

Does absence of remuneration exempt from the charge of illo•gal 
practice of medicine t The Law of 1892 makes no diatinction 
between the illegal practice of medicine for gain or with charitable 
intent. Absence of remuneration does not exemJ't from the 
application of the prohibition laid down by law. If the oiTt·ndt·r hus 
been actuated by feelings of charity or generosity, he can only 
plead extenuating circumstances . 

• 
2. GENERAL KNOWLEDGE. 

For illegal practice of mellicine to exist, the medical attention 
given must require special knowledge ; orllinary physical treatm.ent 
based only on general knowledge does not come under the applica
tion of the law. Thus, the treatment which is habitually given in 
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the family-the dressing of trifling wounds: massages.' and the 
administration of family medicines in current use-cannot 
con~titute an ofTenee under the law. 

3. PROVED EMERGENCY • 

. The provisions of the law on the illegal practice of medicine are 
not applicable to cases of proved emergency. 

Urgency is a question of fact that the courts will have to decide in 
each case. But urgency is an excuse only if it is proved-that is, 
gcner~lly speaking, when it is impossible to await the docto~'s . 
Arrival without serious danger to the patient. It is for the accused 
to aaduce proof. His good faith is taken' into co.nsideratlon. 

Cases of urgency are assimilated to force majeure. 

4. PERSONS NOT IN POSSESSION OF A DIPLOMA BUT AUTHORISED. 

TO PRACTISE. 

These include, under the terms of the Law of 1892 : 

(1) Medical students acting as assistants to a doctor or 
placed by the latter in charge of his patients, and nurses. 

(2) Medical internes and students authorised to practise . 
during an epidemic or as locum tenens (Article 6). 

In the case of nurses or assistants of any kind, it is essential that 
they should confine themselves to carrying out the orders of the 
d~ctor under whose supervision they are placed. · 

5. MANUFACTURE AND SALE OF MEDICAL ACCESSORIES. 

This is entirely unrestricted, even when accompanied by the 
explanations "ecessary for the use of such accessories. A manu
facturer is guilty of the ofTence pf illegal practice of medicine only 
if he questions his customer and examines him directly, or if he takes 
measurements or casts in order to manufacture on his own authority 
appliances or artificial parts. 

Such acts must be performed in the presence of the doctor or 
dentist, or under their direction. 
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VI. PROSECCTIOXS, Jl:RISDICTIOX AXD Pl"X lSI 1:\IEXT. 

A. Pnost::cl &ross. 

I. Thtir .'\'aturt. 

, . Prosecutions are condudcd urder the ordinary law of the land. 
Like any other oiTcnce, the illt•gal pral·tice of nwdit·iru.• ~o:iws ri!U.• 
to a public action (right of the runununity to in nit-t puni~hnlt'nt) 
an!) to a civil action (right to o!Jtain rt•paratiun for tlnmr•~o:t• rllu!'lt·tl 
by the illicit act). 

In principle, the community alone is entitl•:tl to hring a rriruinul 
or public action through the Director of Puhlic ProM'l'utions (.\lini.,. 
Urt public) ; such action is only directed against the prinripul!l or 
accessories. 

Any injured party may bring a civil art ion ; this may be hrou~:ht, 
not merely against the author of· the damage, hut again~t his ht'ir!l 
and the personll responsible for him at law. 

2. Persons who may pro.~trutt . 
• 

Under Article 17 of the Law of Xovem!Jcr 30th, IS~I:!, the fulluw
ing may prosecute : 

(a) The Director of Public Pro.fuutiuns. lie may !Jrinl( only 
a public action ; he may decide to act on his own initiali\'e without 
waiting for the injured party to lodge a complaint. On the otllt'r 
hand, if a complaint is lodged, he is not nt·re~~rily hound at law 
to institute a public action. 

(b) .Medical practitioners, dental surgrons und rrrti{itd midwivt.,, 
These may, when injured, institute proceedings on the ground of 
illegal practice. Coder Article 17 mentioned above, tlwy may lay 
an infonnation in person before the proper judicial authorities with 
a view to the institution of a public pr05t'Cution, provided tllt'y 
conform with Article 182 of the Code on Preliminary Procedure in 
Criminal ?.latters. (Code a instruction crimintllt.) They rnay al..o 
institute proceedings as parlit cir•il~i.e., bring a civil aetion 

6 
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personal-when criminal proceedings ha\'e been instituted by the 
Dhector of Public Prosecutions. The only condition limiting their 
action is that they must prove that they have snffered material or 
moral damage, however difficult it may be for the judge. to assess 
such damage. 

The aame individual may not be sentenced twice for the same 
offence, but every injured party entitled to bring an action personal 
for compensation for damage suffered may bring such an action, 
and may he uccorded satisfaction notwithstanding the fact that the 
offender has ulready been sentenced for the same offence, but in 
respect of other medical practitioners. 

(c) Associations and unions (syndicats) of medical practitioners, 
denial surgeons and certified midwive.•. These possess the right to 
Institute proceedings under Article 17 of the Law of 1892, provided 
they, too, furnish proof of material or moral damage suffered. In 
the case of associations, the damage must have been done to their 
members and not merely to the general interests of the profession. 
This condition does not apply to the institution of proceedings by 
unions ( syndicals ). 

B. JURISDICTION. 

The parties concerned may bring their action b~fore either the 
civil or "correctional" courts. 

The proper correctional court is that of the locality in which the 
oiTcnce was committed or of the locality in which.the accused may 
be discovered. 

The' proper civil courts are : 

(1) The local magistrates (juges de paix)-up to 1,000 
francs without appeal and up to 3,000 francs suhject to appeal 
to the deparltment courts of first instance ; 

(2) The district courts-if the claim exceeds 3,000 francs, 
an appeallit•s to the Court of Appeal. 

C. LIMITATION. • 

The right to bring a public or civil action on the ground of illegal 
practice of medicine lapses by limitation three years from the date 
on which the alleged offence was committed. 
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D. SE:ttENCES. 

J. The sentences provided are : 

(a) Practice of mtdicine proper: a fine of from 100 to 500 
francs and, if the offence be repeated, a fine from 500 to 1,000 
francs and a teim of imprisonment varying from six days to aix 
months, or one of these sentences only (Article 18) ; 

(b) Dental surgery: a fine of from 50 to 100 franrs and, if 
the offence be repeated, a line of from 100 to 500 francs (Article 
18); 
· (c) Midwifery: a fine of from 50 to 100 francs and, if the 
offence be repeated, a line of from 100 to 500 francs and a term 
of imprisonment varying from aix daya to one month, or one 

. of these sentencg only (Article 18). 

As regards the. aggravation of the oirence by false pretence to 
title, see infra. · 

• 
2. Sentences are not constc!fliue. The olfence of the illegal prac-

tice of medicine is subject to the principle that the sentences shall 
not be consecutive. Consequently, a penon committing this oiTence 
as well as another oiTence, whether it be a crime or misdemeanour, 
either at the same time or subsequently, but who has not been 
sentenced for the first offence at the time when the second was 
committed, may only be seqtenced to the heavier punishment of 
the two if the proceedings taken against him lor the two oiTences 
are simultaneous or, if the proceedings are not aimultaneoua. 
the lesser sentence runs concurrently with the greater. 

3. Deferred sentence (sunis). Execution of seQtence pronounced 
for the offence of the illegal practice of medicine may be deferred 
by decision of the court, provided the offender has not previoWIIy 
been sentenced for crime or misdemeanour onder the ordinary law 

. ' of the land. · · 

4. Extenuating eireumstances. The court may admit suth 
circumstances and consequently reduce the· sentence below the 
minimum specified by the law (Article 27). 

5. Accessories. Any · person who instigates.. prepares or 
facilitates the coinmiwon of the offence of the illegal practice of 

• 
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medicine is deemed to be. an accessory under the terms of 

Article 60 of the Penal Code. 
... 

A case in point would be that of a pharmacist who delivered 
medicinl's on the prescription of a person whom he knew to be 
unqualified, or that of a qualified dental surgeon-director of a dental 
institute-who allowed an· unqualified person to carry out dental 

operations therein. . 
6. Additional punishment. In addition to the main sentence 

mentionl'd above, the Law of 1892 provides for additional punish
ment, the object of which is to eliminate from the profession 
persons who have been guilty of unprofessional conduct. 

Article 25 of this law, as suppll'mented by the Law of July 13th, 
1929, lays down : · 

"Courts and tribunals may, in addition to the main sentence, 
temporarily or definitely preclude from the exercise of their 
profl'ssion any medical practitioner, officier de sante, dental 
surgl'on or certified midwife sentenced : ' 

"(1) To punishment involving Joss of liberty and loss 
of civil rights (peine afflictive et infamante); 

"(2) To a correctional punishment inflicted for the crimes 
of forgery, theft or swindling. or for crimes or misdemeanours 
specified in Articles 316, 317, 331, 334 and 335 of the Penal 
Code: 

"(3) To a correctional punishment inflicted by a court of 
assize !or acts qualified as crimes by. law and by Article 2, 
paragraph 2, of the Law of July 12th, 1916, for having ·aided 
another to use narcotics either with or without remuneration. 
In no elise may political crimes or misdemeanours involve 
the temporary or total loss of the right to practise the pro
fessions referred to in this article." · 

Medical students are referred to in paragraph 6 of Article 25, 
which is worded as follows : 

"Students of either sex ~orking for the degree of doctor of 
medicine, medical officer of health, dental surgeon or certified 
midwife who have been sentenced to any one of the punish
ments specified in paragraphs 1, 2 and 3 of the present article 

· (the punishments set out above] may be prohibited from 
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frequenting highPr Pdurationul t>stablishnlt'nh. Tht• punish
mPnt of exclusion shall be pronounCt>d undt•r tht• <"nn 1Jitinn~ 
laid down on :ebruary 27th, l&'\1) (by the Con..ril urwlt'mi'lur, 
an appeal lyrng. to the Con.~ril Suphirur tit I'In<lruf/iun 
publique). In no case may polititul crinws or mistlt•mt'llllnun 
involve exclusion from mt•clical training t•stahlishmt•nt~." 

VII. FALSE PRETE~CE TO TITLE . 

..\. FALSE PRETEscr·: AcnniPAsnm nv I Ll.t:t;.\1, 1'11 \Cl'ln:. 

This misdemeanour is specially nwntioned in, and punislwd undt·r, 
Article 19, paragraph 1, of the Law of ~oveml~t·r :lOth, lX!l:.!. It 
concerns the use by a person illegally praetisin!( nlt'tlil'int• of tht• 
title of doctor of medicinl', olficirr de Janli, dt•ntal surJol""" or rt•rti
fied midwife. 

(a) Cons(itulion of lht offence. In the first cast•, the pt·r"'" 
must have engaged in illt•gul practice ; con~·qut·ntly, oflirirrs d,. 
sante or students assuming the tith.• of doctor would not l~e ht·ld 
guilty of this partic.ular misdt•mt·anour. :\or would dt·ntal 5Ur
geons nor certified midwives employing it be guilty of an ofT•·nt·c 5o 
long as they con fine their activities to thdr particular brant· h. 

There must, moreowr, have been use of title and ah!'.t·n•·e of ri~ht. 
The title is held to be employed when the full and t•ntire t'X(lrt'!lsinn 
dorleur en mt!decint has been used. The emplnymt'nt of tht• 5in~h· 
words docteur, mt!decin or rhirurqitn would not sullke to <"nnstitult• 
the misdemeanour of false pretence to ti It'.' Abs.·nre of right ort·ur5 
in the case of a person posSt·ssing a furt'i!(n dt·J..>rt'e who pmrti"'-·5 
any branch of medicine without stating, either b..Core or nftt•r hi5 
degree, that that degree was acquired ahroad (.\rtil'le 211). 

It makes very little difference wht'tht>r the title of dodor of 
medicine has heen used in prescriptions or ct>rtifiralt·5, or on narnt>
plates or visiting-cards or in announcements ?r adverti ... ·m•·nb. 

(b) Sentences. Tht> sentences provided are a !I follows (.\rtide 1 !J): 

False pretenre to the tillt of doclur or offici .. r de !'.ante : line 
from 1,000 to 2.000 franc~; if the ofTent·e be rt·pt-alt·d, fine from 
2.000 to 3,000 francs, and a term of imprisonm .. nt varyinl( 
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from ten months to one year, or one of these two sentences 
only. 

F abe pretence to the title of dental surgeon : fine from 100 to. 
500 francs ; if the offence be repeated, fine from 500 to 1,000 
francs and a term of imprisonment varying from six days to 
one month, or one of these sentences only. 

False pretence to the title of certtfied midwife: fine from 100 to 
500 francs ; if the offence be repeated, fine from 500 to 1,000 
francs and a term of imprisonment varying from one to two 
months, or one of these sentences only. 

B. FALSE PRETENCE TO THE TITLE OF DocToR IN THE LrcJT 

PRACTICE OF MEDICINE. 

Such false pretence is only a misdemeanour if accompanied by the 
actual practice of medicine in any of its branches (medicine proper, 
dentistry, or midwifery). 

· 1. Constitution of the Ojfmce. 

Two conditions are necessary : 
(a) ·Employment of the title "docteur en medecine". As for 

false pretence to the title with illegal practice, the whole term 
dorleur fn mMtcine must have been employed. 

Since the law makes no provision for false pretence to the title 
of dental surgt•on or certified midwife, neither act constitutes a 
punishable offeuce. 

(b) Omission to indicate foreign origin. Any person, whether 
of Frrnch or other nationality, who engages in the art of healing 
without stating the foreign origin of his title of doctor is punishable 
at law. But pt•rsons licitly practising in France-in particular, . 
ofliciers de sante-who assume a title of doctor which thev . . 
have obtainrd nl'itlu.•r abroad nor in France are not. liable to any 
punishnient. 

2. Sentences. 

The oiTt•ndt•r is liable to a fine of from 100 to 200 francs in all 
cases (Artide 20). The st-ntt•nce is not increased if the offence is 
fl'Jll'ftlt•d, 
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Paragraph 1 of Article 2:>!1 of the Pt•nal Cot!,·, whit·h puni-lw~ 
the illegal wearing of a uniform or dt•eoration, is tim\ supplt•mt•nh·•l 
hy the Law of ~larch 2Gth, 1 !12 1 : 

"Any person who employs a title bt•longin~ to n proft·~•inn 
regulated by law, without having fultillt•tl tht• rnnclitiun' whit·h 

- would entitle him to employ it, shall hc sl'nh·m·•·•l ~imilarly 
(a term of imprisonnwnt varyin~ from silt mont II' to two 
years)." 

It is generally agreed that this nt·w lt·ltt prutt•t·h, intrr tlli<l, n~<·•li· 
cal degrees. Neverthelt•ss, it is wry difTi<·ult to makt• it runrord 
with Articles 19 and 20 of the Law of 1S\l2. 

It should be noted, perhaps, that the abow-nwntium·d law of 
1924 applies to the protection or all nll'dkal d··~n·t·s in t•wry branl'll 
of medicine, and that its lt·rms apply in all prulmhility only to 
official scientific degrees-doctor of nlt'didnt•, dental ~urgt•un, 

officier de sante, and certifit•d midwife, to the exdusinn of tllt'ir 
shorter forms or abbreviations (doctor, dentist, midwife, t:tr.). 

This at least is how the courts gt•nt•rally inh·rprl'l the ·~IW!I or 
19th Ventose, Year XI, and :'\owmbt·r 30th, 1R~l2. Finully, falw 
pretence is in itself an oiTt•nce, apart from all pr:u·tire or lht• 
profession. 

The punishment provided is a krm of imprisurum·nt vuryin~ 
from six months to two years. 

VIII. APPLICATIO:'\ OF TilE L.\ W. 

LE;>o;JE;>o;CY OF Jt'OGES. 

In spite of the fact that costs are added to firll's, the !lt·ntt·n•·•·" 
provided by law are light and the law itself i' too ol!t-n n·ncJ.,red 
inoperative by the incredible leniency of the magislrak' to qum·k". 
In France, there is no special official organisation for rtunhaling 
the illegal practice of medicine. Following on the congn•ss on 
illegal practice held in t!J06. an 0/fict crntral fJ'JUr In r;pu.<.<ion d~ 
l'aercit:t illegal de Ia midrcine wa5 estahli.,h.·d. This oflice i~ 
affiliated to the Association of Fn·neh :'olt·dical l'nion~. whida 
supports it . both morally and financially. ~loreo\·t·r. wlll'nt·wr 
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proceedings are taken against a quack as a result of a complaint, 
the regional medical union generally institutes proceedings as partie 
civile. 

The number of sentences pronounced annually is fairly small, and 
the punishment innicted is very light. Doctors hesitate to bring 
proceedings against charlatans for fear of providing the latter with 
a first-rate advertisement. Moreover, as we have seen, the sentences 
provided are inadequate, and the following examples will show that 
magistrates 'are often far too lenient towards accused. 

In this connection, the recent history of a celebrated "healer", 
Germaine de Roucn, is most illustrative as a typical example of 
mass d~lusion. This woman was able to imagine incredible things 
and risk absurd demonstrations of certain scientific ideas, without 
ever losing hrr grip on a public eager for hollow mysteries and 
extravagant fables. 

Germaine lleguin's first cures date from 1913. In 1921, she. 
appears at Trouville as "Madame Germaine", to become later at 
Caen .. Ia petite dame de Lourdes.". In 1925, she is back at Rouen 
on the high tide of success. Then a first public demonstration is 
organised at the Club du Faubourg, introducing the healer to Paris. 
From that momt•nt the "petite dame de Lourdes" disappears and we 
meet" Germaine de Rouen ". She frequently changes her residence, 
but not in order to escape justice. She has never been sentenced, 
because, both in Normandy and at Lyons, the complaints against 
ln~r were disallowt•d. 

Vichy, through its mayor, accords her an almost official recep
tion, · Finally, after an impassioned struggle with the faculty of 
Nancy, in which ardent partisans reveal themselves in the course 
of violent episodes and after ironical appearances before the magis-· 
trates, Gem1aine attains her apotheosis in the north. Lille in 1928 
and Roubaix in 1929 have no halls large enough to shelter her 
"mimcles" and the hundreds of sick persons seeking her 
"miraculous" cures which she brings about by the mere laying on 
of hands, or even-in some cases-without direct contact. 

At Nancy, near the house to which Couc attracted the sufferers 
of Europe, Gl'rmaine de Rouen leased, in 1927, a villa so~ri to be 
a common topic of the Press in Madrid, Belgrade and Mexico City. 
Her prestigt' increased to such an extt'nt that the faculty of medicine 
herame anxious and finally took up a definite position against her. 



A:'\1> TfiE SAI.E OF IIDJEDIES 1:'\ 1'11.\:-.f.E 

Professors SPJL~~IAS and PARISoT, writing in tht• 1/r~•uf' 1fhy'/ 1,:11,. 

el de proplrylnne SMialrs, com· Jude that "the handul nd iun of 
healers must be stopped in tht• in!t·n·sts of tht• rnmmunih· 11 rul tht• 
protection of public health". · 

After many sudden changt•s of fortunt•, the ollit"ial rq>rt'M'nlatiws 
of the law, in spite of two previous disallowal~ of romplaint, dn·w 
up a new complaint, and on :'llay lith, l!l2l~. irulil'l•·d (;t·rmnint' th• 
Rouen for swindling and the illt·gal pradire of mt•tlit'int•. A~ainst 
the judgment given on 1'\ovt•nrher 3rd, 1 !l:!.'l, untlt·r whit-h ~ht• wa• 
sentenced to one year's imprisonnwnt and a line of l,flllll frnnr~. 
Germaine de Rouen appealt•d at law. Silt' also appt·nl•·•l to pulrlir 
opinion and organised a public dt•nlOnstration at Lillt•. In ordt•r tn 
protect the Const•rvatoire against the onslau~o:hts of tht• now d. w hidr 
even dragged the sick on thl'ir crutches with it, the t:hnirnrnn wn• 
obliged to announce that a second nwl'ling would IH.• nrganist•tl in 11 

larger hall. Gt•rmaine dt• Hmlt'n ohtaint·d a triumphul MIITt·ss urul 
worked numerous cun·s. Aftt•r two nt•w dt•mnnstrations ut llnu
baix, at which sick pt·rsons previously run·d camt• In t•xpn's!l tlu·ir 

·gratitude, the miracle-worker announced the cn·ation of the /nslilul 
de l'Eioile du Xord with the aid of funds plan·d at ht•r disposal h~· · 
rich local industrialists. 

On February 21st, 192!:1, the ::-o;anry court of app .. al droppt·d lht• 
charge of swindling and only ·maintaint•d the chargt• of lht• iJJ .. wll 
practice of medicine. The sentence was reduct'd to a nu·n• line of 
500 francs, and c;ermaine de nout•n escapt•d pri~nn and lt .. 5 ,,r civil 

rights (Ia peine degradante). 
Another example: In t9:~o. in one of the most pt·al'dul and rlt·li~o:ht

fullocalities in the Ile-de-Francr, thrre lived a dod or .and a lu~alt·r. 
The healer had invented a rl'mt•dy for tuht·rculosis or n·rnarkablt• 
t•fficacy-namely, pills made of cigarette- papt·r aoakt'•l in rhlorim· 
water. The doctor, indignant at this fraud and its po~sii,Jt' l'IHI"-'· 

quences, but sceptical or receiving any hl'lp from tht• law, WTIJit• 

a book in which he bitterly stigmatilil'd what he rallt·d "a lwalt·r"• 
crime". The healer brought an action against the tlot·lor ft>r JjJ,.·I, 
and won his case. True, tbe jud~,•ment finds tht' charlatan nomin
ally guilty, but admits that it is, so to spt'ak, constraint·d and obligo·rl 
to do so by the undoubted existrnce or the o!Tt•nre. But the jurl>~
ment is prefaced by an apology and pronounce!! a nrilable p:mq.:yric 
of the offender, for whom it provides a most flatterrng advertr .... ·mt·nt. 
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One last example : In the following judgment the healer was not 
. merely acquitted but was accorded damages with interest. The 
latter. indeed, were assessed at 1 franc, in compensation for moral 
damage, but the implication is as clear as if the healer had been 
accorded the 3,000 francs he claimed. 

Judgment of the Court of Aiz (July 6th, 1931). 

Wheren1 H., suing B., bonesetter, at A., for the payment of 25,000 francs 
dnmages with Interest, he alleging that his young child, treated by B. as sutTer
lug from a luxnllon of the ann, whereas In fact It Is alleged that this limb was 
fructured, so thot Dr. P., of M., was obliged to operate surgically; 

And whereas both the parties admit that It was on September 4th, 1929, the 
very duy of the accident to the left ann of the little girl R ..• that the latter was 
brought by her mother to B. for dlognosls and treatment, and that the child 
wus brought to him for a second and last visit on September 7th, and that It was 
only on October 30th following-namely, seven weeks later-that the child was 
oxumlned by lJr. P., as the certificate signed by the latter on May 24th, 1930, 
show•, he currying out a surglcol operation on November 5th, for which he 
1ubmltted a bill for fees and clinic charges amounting to 5,000 francs ; 

And thut In August 1930, R. addressed a complaint to the Procurator of the 
Hepubllc, ulleglnglllegul practice of medicine, this complolnt having been flied 
without further nctlon, a petition for the Institution of proceedings was sub
mitted on Jnnnary Hith, 1931, to the President of the court ; 

Whereus the action thus instituted has not brought out any facts justifying 
Its udml••lhlllty ; 

Because, In fnct, more than five weeks elapsed between the last visit to B. 
und the doctor's examination, and no fucts have been brought forward to enable 
the court to asrertala what may have happened In this relatively long period, 
It Ia not po•slhle to stute thut the fracture of the arm attested to by Dr. P.'s 
rertlllcute existed when the child was brought to B. or consequently that B. 
Wlll guilty of n~gllgence In fulling to diugnose a fracture. 

SUJlposlng It to be exact that B. recommended that the bandage set by 
himself should be left In place for nineteen days, and that then ill. and 1\Jme. R. 
noted, on tuklng the band11ge otT, that, as It seemed to them, the ann was still 
nt the elbow and hnd become thinner, and that the child was In great pain, 
llw11 ought, it uooul<l snm, tither to ha11e faken htr back to tht bontulltr or have 
cuused her to be exumlned by a local doctor, whereus U>ey took no steps at all 
until OctoiX'r 30th, five 11-eeks later • • • and whereas B. has brought a 
connter-cllllm for 3,000 francs dumages and Interest In compensation of the 
lllllterial dnllllllle cnused to him and 1 franc for the moral damage ; 

Whert'as tht>re can be no doubt that the action brought causes him moral 
d11m11ge nnd hns been of a nature udversely to atlect his reputution and to impugn 
his honour • • , 
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The court decides and proc:lalma that 1\, ... aot pro'ftd any fault ln\'OIYinll 
the respo.nalblllty of B., and consequently disallows bll claba 1 the court .,.... 
tences R. to pay B. the sum of 1 franc damail" and lnl.ensl for lha mol'lll 
damage caused. 

IX. CRITICISMS AND PROPOS.\I.S FOR REFORll~ 

.·There con~i?ues to be. a atea~y reaction against the iUegal prac
tice Of medlCJDe. Medical UDlons and guilds of dental IUI'RfOnl 
bring before the courts all those who exploit human CHdulity 
and dabble in medicine without possessing proper quallfict~
tions. 

Is this reaction effective ? Dr. BouDIN, an experienced lawyer, 
does not think so. In a small locality, possibly, the bonrsetter 
may go in fear of prosecution ; but in a large town unqualified prac
titioners, who are legion, are little concerned at the thought that 
they may be summoned before the'court. The sentences pronounced 
are absolutely useless-a fine of 25 francs. for instance-while 
patient after patient is passing through the charlatan's consulting· 
room, and the charlatan himself is eamins several hundl't'd 
thousand francs a year I ' 

; Sentences should be heavier, and in dental cases the authorities 
should have power to confiscate the unqualifird practitioner's 
apparatus. 

Then there· is the publicity accorded to the name ofthe unqualified 
practitioner. How many quacks have been set up in their trade, 
or have acquired considerable notoriety, as a result of a prOSl'Cution 1 
The real victims keep quiet, so as not to have to confess their cre
dulity in public, but there are always plenty of convinced or paid 
adepts ready to step into the witness-box and e.xtol the charwtan's 
virtues. In the course of the proceedings even magistrates have 
come forward to praise the accused and rttount the many merits 
of the unqualified man of medicine. 

Consequently, the charlatan obtains a free advertisement in the 
Press. Cases are quoted of extraordinary cures efTecled alter quali
fied practitioners bad abandoned hope. Many people u a result 
denounce the vengeful spirit of the doctors. who, because they have 
a degree. seek to prevent the possessors of Cfftain powers or 
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courageous pioneers from relieving suiTering humanity. The masses 
have always had a love for the supernatural. Certain leading 
journals are past-masters in the art of praising quacks, and, if 
adequately remunerated, they will prominently feature the merits 
of a popular "scientist", victimised by the je!llousy of the recognised 
medical profession. 

If the Procurator of the Republic is requested to take up one of 
these cases, the complainant will have to pay in several thousand 
francs in advance in order to have himself recognised as partie 
civile, and that without any certainty of securing a conviction. 
The efficacy of such prosecutions is doubtful. An unqualified 
practitioner once wrote to Dr. BouDIN : 

· "I cannot sufficiently thank the Seine Medical Union for 
having brought me before the court on a charge of illegal prac
tice. The number of my patients has greatly increased since 
that date." 

Dr. IGERT believes that, whereas ordinary charlatans can 
sometimes be eiTectively dealt with by the law, mystic healers 
"either gain fresh prestige through their conviction by the courts, or an 
vflirialle.,fimvnial in the form of an acquittal" • .. 

PROPOSED LAws. 

(a) Following on a report submitted by M. QuEYRAT and 
l\1, J>•'EIFFER (July 20th, 1927), the Commission de Prophylaxie des 
Maladies vtnhitnnes adopted the following draft law, which has 
not yt>t bt•en passed hy Parliament : 

Arllrle 1.-Any person who, by any means of publicity whatsoever, either 
dlredly or Indirectly, proposes or Indicates any treatment. remedy or other 
meunrwlntended to pre,•ent, treat. alleviote, attenuate or cure venereal disease 
shu II be sentenced to a term of lmprlsoruuent varying from one month to two 
y.-an and to a One of from 5,000 to 25,000 francs, or to one· or these sentences 
only. 

Al'llrle 2.-Any person who oRers. on the public highway or In public places 
any medicaments or apparatus for the treatment or venereal disease shall be 
sentenced to the same punishment. 

Al'lide :1.-:-The present luw shall not apply to the following: 

(I) Announce•ucmts, advertisements or other Information Inserted In 
nledlc11l or phurmaceutlcal papen or publications. whether periOdieal or 
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not, unless such pape-rs or publicatinns ar~ wnt r~e of chAr~~ to Jlf'r-wm• 

not practising as doctors of m•dirln•. ph•ml<lri•h. <lrnt .. l ""~'"' ,,.. 
certified midwives; 

(2) Information regarding arrang•m•nh lor trenlment or ron•ullntluno 
posted at the entrances of h'"pit..&ls. di\JWnurito1 nr a!Pt\nt·lut•un~ n•(·o.cni~tl 
as being of public utility or punuinjt di•lnter .. trtl aim•, arul at th• re•l· 
dences of doctors ; 

(3) Methods of publicity utili.ed by the public aut horll ;.., or a. .. •·ia· 
lions recognised as being of public utilit~·. 

Article 4.-0bjerts used lor th~ commi .. ion of th• ollrrw• •h.JII 1 ... r<mfl,. 
cated and the court shall, In its sentenc•, order th<ir <1.-tn~rllun. 

Article 5.-Sentences may be lncr<a"'d hmlold II the oil••,.·• ""' t .... n rn111· 

milled against minors. 

Article 6.-Article 463 of the Penal Code ohall be applicahl• to lh• ollrm .. • 
specified in this law, but only in so far u concerns iml>ri•nnmrnt. 

Article 7.-.\ny person convicted under the prewnt bow 'llho. within II•·• ~·rar• 
from the date on which the said c<invietlon takes •ll•ct. rommll• a lurllwr ollrnr• 
coming under the provisions ol the present law shall thus be dt••mrd pnnl•h .. l•l• 
with heavier sentence owing to second oiTence (Ito/ tit ,.,<i•lll-. lt'g•rlr). In 
such case sentence of Imprisonment must be rrom>Urtc«l. 

It has been proposed that this Jaw should also he mud<' to npply 
to tuberculosis and cancer. 

(b) Draft submitted to the "Com·oun mt;di•·al" hy Dr. Bot:vrs. 

Lt1w of ,.,. oiH!mlwr 30/h, 1892. 

.trlicle ~. 

Certified midwives may not u"" 
instruments. In ca.., of dillicult 
delivery, they shall call in a doctor of 
nredicine or an o{ficitr dt aontt. 

They may not prescribe medica
ments except in the cases providrd 
Ly the Decree of June 23rd, 1873, 

Urtilic-d m.id-.du~·• Pili)' nul en~M.t" 
In any IIYnz<:ologlnol or J>ediutric 
practice. Their .rr'\'krs n1u•l IM' 
connned to atltntlrug to nomwl dr
llv<ry and its phy•iulul!ical "''l"el;r. 
In ca .. • of dillirult drliv<ry, thry aha II 
call In a doctor of mr•lrcine or an 

o{fi<iu dt J<Jn/1. Thry "'"II be autlrt>
rised to u"" varioua ln•trumrnta to be 
•pecilletl in. dtci'H rromulll'tt•d aftrr 
con•ulution 'llrtb the .\ca•l"ny of 

.!lied kine . 
.\" 0 t/Hli1'J'. 
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and by other decreet which may be 
l11ued under the tame condition• 
after con1ultatlon with the Academy 
of Medicine. 

Certified mldwlvet may vacdnate 
and revaccinate against tmallpox. 

No change. 

Arllcle 5. 

llledlcal practitioners, dental tur
l(eont and certified mldwlvet who 
hove obtained their degreea or certl
flcatet abroad, whatever their natio
nality may be, may not practise In 
France unle11 they have obtained 
therein the diploma of doctor of 
medicine, dental surgeon or certified 
midwife, and conform to the condl· 
tlont laid down In the preceding 
articles. 

Exemption from prescribed periods 
of study and examinations may be 
11ranted by the llllnlster In confom1lty 
with rules laid down by the Coruell 
aupirleur d'lnslruc/lon publlque. In 
no case may dlapensutlont &ranted In 
the matter of obtaining a doctor'• 
degree be accorded In respect of more 
than three aubjech. 

No change. 

No change. 

An exception' shall be allowed In 
the case of medical practitioners, sur
geons, dentists and certified midwives 
living near the frontier who, as the 
result of diplomatic agreements 
guaranteeing reclprocal treatment to 
French medical practitioners, sur
geons, dentists and certified midwives, 
may practise ln the adjacent French 
communes specified by name In the 
sold diplomatic agreements. No per
son may engage ln medicine, dentistry 
or obstetrics In virtue of the preced
Ing paragraph unless he has previously 
caused his title to be registered at 

· the prefecture of the French diparle
ment in whlch he proposes to practiie. 

\ 
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Th~ wntrrK"t't ltniK'""'tl fur o!lf'rK' .. t 

&ftaln't tht' atlwn·e l'to' hinn' 'h"'ll hf' 
tho..- hold tlnwn In .\rltd<' tll of thr 
Jlrt',rnt luw. 

Artirlt 6. 

Inltrnts in Fren~h hospitals and 
hospices appointed by coml"'tilive 
examination and In po .. e .. lon of 
sixteen "inscriptions and students of 
medicine who have terminated the 
prescribed period of study and are 
consequently In possession of hl·enty 
inscriptions may be authorised to 
practise medicine during an epldtinlc 
or as substitutes for doctors of m•dl· 
cine or officitrs dt san/1. 

Such authorisation Issued by the 
prefect of the dtparltmtnl may not 
cover a period of more than thrte 
months. It may be renewed under 
the same conditions. 

::>;evertheless, In the case of stu· 
dents of medicine still subject to the 
former system, which laid down a 
maximum of sixteen Inscriptions, 
such authorisation may still be grant
ed to them, as previously, when they 
are in possession of their sixteen 
inscriptions or at lea•t t"elve 

.\"a ,.hungt. 

Th~ pro\'ll'iuns of the Mlm\'tt lt.tr.a

gr..ph •h•ll not apply In In/ann In 

Fnn"h ho,pllult wml hu!~pkr•, or tn 

1tudrnh of mr•lirlnf' -. ho .art• mrn·h· 
rumlhh1les fur a unl\·rr,.it y rl•·wr" uf 
donor. In no ru'e muy authori,u
tion to JJfadJs,e tnrtlkine or a.d "' 

subttitute fnr a dCN"tnr of nu·•lirlnr ur 
offidtr dt JtJnlt be l(rwnlrcl lhrm. 

Surh authorisation l"u«l Ly lhr 
prrfrct of the dlparlt'n.,nl muy nul 
cover a period of nu•re th..an thrre 

months. ll mny only be rrne•r<l 
t wire u ndrr the ~J,Une rond it luns. 

Th~ provblon• of the 1•rrwnt arllde 
shall apply to otudrnh of d•nlul •nr· 
gery "ho h.ve completrd lhrir 1•••· 
scribtd prriot.l of otu<J~-. 10 tluol lhry 
may act at auli\Ututra fur drnl..tl 111r· 

gwnt or drnth'ta to YthHm the pruvi· 

sions of .\rtl<le 32 of the J>rr..,nl l•w 
apply. 

So chunqt. 



96 THE ART OF HEALIXG 

ln•crlpllon• If they are lnltrnt• In 
Jlrench hospital• or ho1plcea. 

Studenta who have completely Inter· 
rupted their atudles for two years 
cannot be authorised to act as subatl· 

tutea. 

Arl/cle 9. 

Docton of medicine, dental aur
gcona, unquallned mldwlvea and 
certiOcd mldwlvea are bound, aa 100n 
aa they have aet up their practice and 
before performing any act In the 
exercl1e of their profe11lon, to cauae 
their title ·to be registered free ol 
charge at the prefecture, aub-pre· 
fecture or re11l•trar'a office of the civil 
court of their arrondlutmtnl and to 
have their title endorsed at the town 
hnll (malrlt) of the place of their 
domicile. 

In tile c11ae of persons who have not 
previously pr11ctlsed • ; • 

In the ease of tr11nsfer of domicile 
to another dlparltmtnl, the title must 
be registered within the same period. 

l'ersons who have not been In 
practice for two· yeoua • • • 

Pseudonyma m..y not be used ••• 

Doc:ton of medicine, dental sur· 
geons and certiOed midwives are 
bound, 81 soon aa they have set up 
their practice and before performing 
any act In the exercise of their pro
fession, themselves to take steps to 
cause their title to be registered free 
of charge at the prefecture, sub-pre· 
lecture or registrar's office of the civil 
court of their arrondiutmtnl and to 
cause It to be endorsed at the town 
hall (malrle) of the place In which 
they are domiciled, and at the other 
town halls (malrles) of their Yarlous 
placea of profe11lonal residence. 

This condition must be complied 
with by every doctor of medicine, 
dental aurgeon or certified midwife 
who acta as substitute for a colleague 
for more than one month. 

No change. 

No change; but add: Every change 
of domicile or or professional residence 
must be notiOed by the holder of the 
diploma In person to the mairie of the 
place In which he or she last practised 
and In which he or she proposes to 
practiae. 

No change. 

No change. 

Article 10. 

Every year In the various diparfe
mtttla, the pre tecta and judicial autho
\'ltlea ahall draw up separate lista 
showlna the nonnea and surnames, the 

Every year in the variou's "diparte
mcnta, the prefecta, mayors lud Judl
dal authorities shall draw up sepa· 
rate lists showing the names and 
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r~sidence, and the thole and orittin ol 
the diplomas or medical practitionen, 
dental surgeons and certified mid
..,.;ves, covered by the present law. 

These lists shall be post~d up . 

~urn.anu~·,.thr domir i leo ;&lltlprnfC"•nion.•l 
rr,.idrn~. thto nril!lin ••th Itt wri.tl 

numt...r of !>sue by the !drult~·. th~ 

datil!'. Jllar~ and frl(i,trutum IIUIUbc•r o( 

tht tlipJOIIUI\ o( mt"diru) llftadllitHIC"f'• 

dt•ntal sur)lleon~ an•t f't"rtlllrtl mui

'A'i\"f'S, f'O\,.f'rt•tl hy lhf' l''"~nt •~•. 

So chctn~; but n,JtJ q lad 1"'"' .. 
gruph : The Farullin o( :'olrtltdu~ 

lhDll tran•mlt ~ut·h mnooth to lh~ 

:'ollni•tr~· ol l.ul~•nr, llrullh uoui S•t<lul 
\\"rlfure lh• numr• uf '\ludt·nh •hu 
huve obtained lhr St;otr oliptmna ol 
doctor O( Dlttlirfnf', tlt'nlitl 'llrtcrun, or 
Cf'rtillrd mhl\\ih·. ami lhf' wrlul num .. 

hfor of t'B('h tliplmn~. 

A rlicl• t:l. 

As !rom the date ol app1ication ol 
the present law, medical practi
tioners, dental surgeons and certl lied 
midwives shall be entitled to lonn 
themselves into unions (auocialion• 
syndical .. ) under the conditions laid 
down in the Law of :\larch 2ht, 1884, 
to defend their professional interests 
against all persons other than the 
State, the diparltmmlr and the com

munes. 

This urtkle It ahru~t-•ll"tl urult>r tl1• 
prO\"i•ions of Artlde 9 or the •.•• ol 
~lurch 12th. 1!120 (.\rtld~ l. C:hu)rt~r I 
ol Uook I II ol the J.ubour Co~h· ), urul~r 
"'"hirh ull the lllwrul pro!ruiono an' 
allm.-erl freely to lorno thrmsrlvro intn 
union• (..,Jntlirul• ). 

.\ny pt-rwn prilclhina nu•rlidnr. 
clenthlr}· pr mi•huler)' ntu'l at .. tr, 
arter hi1 name and without •ny ahl•r• .. 
\"iution\, the naturr and orlj(Jn of lht' 

diploma ,.hirh ronfen UJH>n him lhe 
right to pradl'tf'. •hrn hr m.akr' au1~· 
mention of thi1 diplum.a In any tra)', 

othe"'i.e than In hit \ign.o~lurt>. 

All notepwpd or pr•srriJrtiun J••t,..r 
used by him in the Jttartit·e ul hi• 
profruion mud thow, immrdi .. tel~· 
alter the d~tail• oped h•d in the pre· 
\"iOUI paragraph, the name O( tit~ 

prefecture or of the •ub-Jrrd.cture wt 
"hich th~ diploma h~• ~•n ret,~~.t•r••l, 

7 
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In conformity with Article 9 of the 
present Jaw, and the serial number or 
thii registration. 

Army surgeons (midecinl mili/airu ), 
practising within the limits of their 
functions, may mention their rank 
and unit Instead of the ~aid registra
tion. 

No certificate Issued In conformity 
with a law or regulation shall be valid 
unless It Indicates the above-men
tioned details. 

:So prescription for poisonous pro
ducts may be made up by a pharma
cist unless it complies with the above 
conditions. 

When any person, legally entitled 
to practise medicine, dentistry or mid
wifery In France, also possesses a 
foreign diploma which he or she desires 
to mention, he or she must register 
this title under the conditions laid 
down In Art1cle 9 of the present law· 
with the permission of the Dean of the 
Fnculty or llledlclne of the university 
area in whkh the said practitioner 
practises. 

In every case a complete statement 
of the French title, printed In bolder 
lettering, must precede the foreign 
title, the origin and nnture of which 
must be given In full without abbre
viations. 

Any Infraction of this article shall 
be punished with a fine of from 200 
to 500 francs. 

Article 16. 

The following shnll be deemed to be 
prn•·tlslng me<lld ne lllegnlly : 

1. Any person who, not possessing 
a French State diploma of doctor of 
medidne, ol/iciu de sunli, dental sur
geon or ~rtilled mhl..,.ife, or who fulls 
to comply with the conditions l~1id 
down In Artirles 6, 29 and 3:1 of the 

The following shall be deemed to be 
practising medicine illeg:dly : 

1. Any person who, not possess
Ing a French State diploma of doctor 
of medicine, o{ficier de santt, dental 
surg('()n or certified midwife, or hav
ing failed to comply with the condi
tions luid down In Articles 6, 29 and 
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present law, habotually takes part In 
or direds, otherwise than O«'aoion
ally, the treatment of disease or sur
gical cases, or practises dentistry or 
midwifery, except In proved casea of 
emergency. 

2. Any certified midwife who, In 
the exercise of her profession, exceeds 
the limits. of her functions aa defined 
in Article 4 of the present law. 

3. Any person who, thouJ!h posseos
ing proper title, exceeds the functions 
assigned to him or her by Jaw ; In 
particular, by assisting the persons 
mentioned In the foregoing paragraph• 
in order to enable them to evade the 
provisions of the present law. 

4. The provisions of paragraph 1 
of the present article shall not apply 
to medkal students acting u doc
tor's assistants or detailed by a doctor 
to attend to his patients, nor to nurses, 
nor to persons who, without assuming 
the title of dental surgeon, extract 
teeth In accidental circumstances. 

32 of the prewnt law, p.orllclp•le• 01 

endea,·ours to ""rtkipate. e\rel•t In 
prow .. l cases of emerllell<"\", In t h• dia· 
~eno,is or lf1'»lm•nt of •li't"aM or aur~ 
gical rases, or In the pra<li~ nl den· 
tlstry or mi•lwolery, ellher dl....-tly, 
or orally, nr by ('orr'"'JlOiltlt"nr•. or 
throu11h th• Preu by nte;ono olpo.ten, 
prO§Ilt"Clu~a or olh•r Rlf'ttn' uf puhll· 
city. 

The above description applies to 
any act or advlre, In whatenr funn 
It may be done or IIIVt'n, leoullnll to 
allevlule, he:ol or prevent an arlual or 
auppolt'd condition of ilull•l•'"lllnn 
or disease. 

.\"o th<mgc. 

.\"o thangt. 

~. The pro\·hlons ol par.,Mr.oph I 
of the pre•enl article •h~ll nul apply 
to nardical atuclrnh artJng a• •ll•i~ 

tanh to a doctor unoler the erlrrllve 
dlredlon of the luttrr, or •hom the 
ll•tter details to attend lola pwtienu, 
nor to male or lnnale nurwo.,.,. nuroe1 
holdinll a diploma under the D«r,.. 
of June 27th, 1!122, and who merely 

carry out the orolrn of the rt-'1"'"""'• 
physician. 

Article 18. 

.-\ny person who Illegally practises 
medicine shall be sentenced to a line 
of from 100 to 500 francs, and, if the 
ollen<'f! is repeated, to • fine of from 
500 to 1,000 francs and to a tenu or 
imprisonment varying from six day• 

Any penon •ho ill•r!'lily pracl1wo 
medicine. denli>tr)· or mlohoifrry aha II 
be sentenced to • fiue of from l,IJI"!<J 

to 3,000 frann and to a tenn of bn
pnsonment v.af)ing from lllt...,n daya 
to three montlu. n •• tnt uf the . 
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to alx months, or to one of these two 
aentencea only. 

Any person Illegally practlalng 
dentlatry •hall be aentenced to a One 
of from 50 to 100 franca, and, If the. 
onence be repeated, to a One of from 
100 to 500 franca. 

Any penon who Illegally practlaea 
midwifery ahall be aentenced to a 
One of from 50 to 100 franca, and, If 
the oiTence be repeated, to a line of 
froni 100 to 500 franca, and to a term 
of Imprisonment of from alx daya to 
one month, or to one of thelle aen
tencea onl)'• 

judgment ahall be posted up on the 
door of the onender'a domicile and 
ahall be published In three local news

paper.. 
If the ofTence be repeated, the One 

ahall be from 3,000 to 5,000 francs, 
and the term of lmprlaonment shall 
vary from three months to six months. 
The judgment ahall be posted up on 
the door of the onender's residence 
and shall be published In live local 
newspapers. 

In the case of every conviction 
bnposed under this article, the pro
fessional apparatus used shall be con
fiscated and shall escheat to the State. 

Article 19. 

The llleJiul practice of medicine or 
dentistry, with false pretence to the· 
title of doctor of medicine or o{ficler de 
1antt, alutll be punished with a One of 
!rom t,onn to 3,000 francs, and, II 
the oiTence be repeated, with a line 
of from 2,000 to 3,000 francs and a 
torm of hnt~rlsonment varying from 
alx months to one year, or one of these 
two aentences only. 

False pretenre to the title of dentist 
ahull be punished with a line of from 
tOO to 500 francs, and, If the onence 
be rcpeut~d, with a term of hnprlson
ment varying from alx days to one 
month, or with one of these two sen
tenccoa only. 

False pretf'nt'e to the title of certi
Oed nlldwlfe slutll be punished .;lth 
a llne of from tOO to 500 francs and, 
If the ollen<-e be repeated, with a line 
of from 500 to 1,000 fromes and a tenit 
of lntprlsonment varying from one 
month to t'A·o months, or with one of 
these lf'ntenres only. 

Any person who, whether practising 
medicine, dentistry or mldwilery or 
not, assumes, without being entitled 
thereto, the title or doctor, o{ficier de 

•anti, dental surgeon, dentist or certi
Oed midwife, shall be deemed guilty 
of false pretence to the title of doctor 
of medicine, doctor, o{ficler de aanle, 
dental aurgeon or certJOed midwife. 

Such false pretence shall, under the 
provisions of the Law of M~rch 26th, 
t 924, be punished with the sentence 
specJOed In Article 259 of the Penal 
Code. 

In Ute ease of the illegal practice of 
medicine, dentistry or midwifery, 
accompanied by false pretence to any 
of the above titles, the sentences pro
vide<! under Article 259 of the Penal 
Code shall be added to thoae provided 
under Article 18 of the present law. 
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.trliclr :..>u. 

Any person en~t<tging In I he praclire 
of medicine who places IJ<,Iore or afler 
his name the tille or doctor ol medi
cine without imlicaling thai the 
degree is or foreign origin shall "" 
deemed to have falsely a"umed the 
French Iitle of doctor ol metlicine. 

The ollence shall 1J<, puni•hed w·ith 
a line ol !rom I 00 lo 2110 Ira ncs. 

.\n~· ll«'rwn f'llt(.la{lnlt ln th.- llf.aC'

ticr of mf't.hdne- nr tlrnlt,tr~· •hn 
8'-\Utnf"l lhf' titlt' nf dndnr ur drnl.al 

1urgron 1111ilh or •llhnut uhhrt"\lnlhll .. 

and Ytithout hulko.atiug hnmrtll~lrl~· 

ufh•r lhi1 title In Frrm:h thr lhUiu• uf 

lhe lort"IMn f•u·ull)' whlt·h ar.lltlr•l II•• 
diphmu1 •hull lit' dt.•rmrtl to hat\t' 
faloel)· auumrd lhe Frrtu·h llllr of 
tloctur of mrdidnr or tlrul.al "urgrun. 

Jlr shu II br wnlrnn•tl tu thr punl,h· 
mrnt lllt'("llircl In ,\rlldr ",l:o!l of lhe 

Prnal Cotlr, lrr""llt"diu·. If hf' I~ Mho 

l(ltilly of lhe lllr~tal (lfarlil"r nf mrcll
rinr. drntbtry or ltlltl•irt·r~·. ul the 
..-nlrnrrs drllnrcl In .\rlldr IM of lhr 
prewnt lnw. 

X. TilE FACTS TYPES OF IIE.\I.EIIS. 

Although an enquiry has bt.'t•n undl'rtakt>n into thi" lluloj•·t·t l•y 
the International Proft•ssional Assori:ttion of :'llt·dinol J>raditiurun, 
the information at our disposal is wry incompldc anti iruldinito·. 

Quacks working under thl'ir own or sonwhody ,.,..._.·,. name urt• 
very numerous, wlwn·as, on the otlu·r hand, ht·alt-r~ with lllllltinal 
tendencies are rare. 

There are a large numbt.·r of masst•urs. sho·plwrtlll an•l"ul•l wi\''''" 
practising medicine illt·gally. There are also a l:argt• nurnbt·r uf 
so-eallcd hydrotherapeutists and electrutht•rapt·uti.•h. a wry larl{•" 
number of mesmerists. a fair numl.tt.·r of prit•sts (hon ... opaths) and 
nuns who give advice. a still gn·alt·r numbt·r of pharma•·ist~ who 
exploit public confidt•nce in imaginary t•t·clt·sia~til'll wiHN' infalli!.lt• 
formuloe they claim to posst•ss, and a wry largt• numl .. :r of 
pharmacists who supply both advit-e and nwtlil'antt·nt' without 
eonsulting the doctor. .\gain. tht•re arc a gn·at numl .. ·r uf 1"-nun~ 
who advertise marvellous cures in the chid daily pa1"n, whit h 
make large prolits out of this form of puhlicity and fur thi' rt·a"''" 
are inclined to favour the illt•gal pradice or mt·tlicine. 
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· A large number of publications have dealt with quackery. Among 
the mo11t important we would mention Au pays du miraclu, by Marcel 
REJA (1930), and Lt probteme du guerisseurs, by P. IGERT (1931). 

' 
Marcel REJA, on the basis of the studies undertaken by Levi 

DaiinL, points out that those who believe in miraculous cures and 
have faith in healers are neither mad nor mentally deficient, but 
are persons who, in reasoning, accept preconceived ideas and follow 
a mystirat or prelogical method as opposed to the experi~ental 
method. Such a reversion to primitive processes of thought 
among civilised people is much more frequent than is commonly 
belirvcd. · • · 

Moreover, the healer often acts in good faith and in some cases 
has the fervour of an apostle who is convinced of the reality of the 
gift which be bl'lieves himself to possess and of the supernatural 
powers which· be considers to have been bestowed upon him. It 
is necessary to distinguish him from the quack who is i. swindler. 
People flock to healers on account of the uncertainty displayed by 
medical men hi their diagnosis and because of their contradictory 
statements, their caution and, in many cases, the powerlessness 
. of their art to cure the patient. 

In addition to this, there is the great attraction which the mys
trrious and the mnrvellous have and will always have over the 
human mind. 

1\larrl'l HEJA divides healers or performers of miraculous cures 
into mystics, empiricists, mesmerists, doctors and visionaries. 

The mystical rlass embraces everything connected with religion 
and, as he hns a very intimate knowledge of Berry in particular, 
Rl•ja l'nunwrah•s the saints ol that province who possess healing 
powl•rs, each of whom bas his own speciality-St. Christopher and 
St. Bnrbnra, who preserve people from sudden death ; St. Adrien· 
and St. Hoch, who cure plague ; St. Anthony, who cures shingles 
and inft•l·tious dist•ases ; St. Hubert, who cures rabies, etc. Dr. J. 
l"ota noted the same facts in the Ardennes in 1905 (De quelques 
prtjugrs, suptrslitions, sanrtuai"s tl pelerinages a attributions rura
tiVts duns Ia rtgion dt's Ardennes). 

Alon~tside pil~,'rimagt•s providing the occasion for miracles, such 
as that of St. Janu•s of Compostella in the past and nowadays 
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those. of Lourdt•s a_nd St. Tht•rt>sa of u,.i,·ux, ~larrd H~:.~, plan·s 
the work of theurg1sls, such as Paul s.>dir, v.·ho cun•tl tht> sil-k hv 
~dvising them to di~rover the sin v.hkh was th,• raust' of ttwir 
Illness and repent of it. 

There arc ~ large number of mystical sects whoM• l'hid ohjn·t j,. 

to cure the s1ck. Two are dt'St•rving of spedalment ion no a1•1·ount 
of the extraordinary success they have obtaim·d-Chri.•t ian S.:it•no·e 
and the "Antoiniste" cn•ed. 

Christian .Science was foundt•d in 1~6.i by )Irs .. ~lary llakrr Eoldy, 
of Boston, who was sudd,•nly cured of a paralysis (rom whkh "'"' 
had sufTered for several years when rt'IHJing the bq,:innin!( of Chap
ter IX of the Gospel of St. ~lattlll'w. ~Irs. Eddy wrote" S..-it·nre anol 
Health", in which she asserted that diSt·ase was dut• to a h•:lid in 
disease and that faith alone was nt•edcd to cure it. Thill rurutino 
mysticism met with enormous sucet·s" in the l'nih·d Stalt·s. It 
has a fairly large number of followt'rs in the distrit-h arounol l.yon!l 
and Paris. 

The" Antoinisle" crud, whirh was founded some thirty yo·urs ago, 
spread fairly rapidly in Bdgium and the north-o.·a~t of Frnnre. 
A church has been built by its followers at Paris in the thirlt·o·nth 
arrondissement. Its founder, Pi:re Antoine, was (urnwrly a llt·lgian 
metal worker who cured himsdf of a disease shth•d to be incurable 
simply by means of his faith in God. The "Antninbtc" t:rt•t•d is 
a very simple one : the dt·acons and dt·acom·""'!l, who ao·t liS 

priests, all earn their li\'ing by following somt' onupatiun ; the 
worshippers simply meet in dtoep &ilence and lbh·n to the ~owr•l of 
God, which is read in French by the offici11ting prit·st. TJ ... re it 
only one remedy, faith in God, and dist:"ase is trt•atl'd hy t•xhortation 
and prayer. 

The religious ceremonies of certain mystics are mure rumplkato·tl, 
but they nevertheless attract a credulous clientele : one mystical 
healer in the \'augirard district of Paris distril•utes "co,mic nui•t~·· 

in all good faith. 

The barreurs and souflleurs to be found in Ut·rry and in the 
Ardennes cure wounds, burns and ulcers : tht"y are abo mylltin who 
are convinced of their supernatural powers. This also applil'll to 
the marroult, a popular mystic healer who, in orJrr to ~..en the 
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gift, must. be the seventh son of a family, no daughter coming 
between. 

Some rare specimens of sorcerers, both men and women, are still 
to be found in France in the mountainous regions (Dordogne). 

The empiricbls resemble the mystics, but belief in the 
family traditions handed down to them and the secrets they 
consider that they possess are often supplemented by fraud. 
Jlaccrocheurs d'e.~lomac, "stomach fixers", and healers by simples, 
urine quarks, who are descendants of the old urine gazers, 
may be included in this group, as may also the visionary herbalist 
Jlrit•st who, wht•n he was prosecuted by the medical syndicate, 
studit•d and obtained a herbalist's certificate. The practice 
of healing by simples is sometimes handed down from· father 
to son, and, in Berry, the Lapurge constituted a veritable 
dynasty. 

Mesmerists claim to possess scientific knowledgl', They add 
massage to mesmerism and have brought their methods up to date 
by converting the fluid into "waves". 

Some are not lacking in either skill or originality. For instance, 
tlwre. is the llindoo mesmerist near the Champs Elystles who attracts 
large crowds and practises "pranotherapy". The "pi:ana" is the 
vibratory force which, when converted by the brain, becomes the . 
nervous fluid. The llindoo mesmerist gives" prana" to the organs. 
I le undoubtedly eiTects cures, and, with the help of suggestion and 
pathos, he induces his custqmers to part willingly with the 100 francs 
which he chargt•s each time. 

We shall not do more than mention mediums, as, if we were to 
<lt•al with them more fully, we should have to go into metapsychics, 
with the phenomena of crypt~sthesia or clairvoy~nce, telekinesis, 
lt•\'itation, ectoplasm or materialisation. In the world of mediums, 
it is obvious that a large number of frauds are committed and 
nwtapsychies are disappointing. 

We should like to say something about the Cow! method. Coue 
rt•fust•d to pn•scribe any treatment for sick persons, whom he recom
nwnded to follow the advice of tht•ir doctor. He simply endeavoured 
to revive tht'ir spirits and to restore their lost seU-confidence. 
Emile Coutl was born at Troyes in 1857 and died at Nancy in 1926. 
lie practist•d pharmacy for thirty years and realised in the course · 
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of his work that, exrl'pt in a romparatiwly ~nwll numl .. ·r uf •·a~··•. 
m!'diram!'nls usually adt>d by suggt•stion. .\ prufnurul i''yd 10 1n~-:i,l, 
a past maslt•r of the art of sugg,·stion, whidt ht• n•gardt•d ns a 
therapeutic agent of a high ord,·r, Cou1\ who wa~ :~n l''ln·ll1·nt 1111<1 

compassionate man, rt·solwd to plan• his gn·at t'XJwrit-nrt and ~inn·n• 
convictions at the st•rvice of J>t'rsnns suiT.·ring from inrurlllol,• 
diseast>s. 

The country of mlraclr•s t>Xplon·d bv :\lan·l'l JI~:.J.\ will alwnv. 
exist, since superstition and thr attradion of tht• rnarwllnu~. ndd;.,, 
to human stupidity and the hope of a curr against all h"t"'• art· 
rooted in the minds of us all, ewn thost' of us who orr mnsl d\'ih1><·tl 
and reasonable. "The cunning of tht• dl'linqllt'nt and I hi' romplit'ity 
of his clil'nt", :\larcl'l HEJA ronrludt•s, "are forn·s with whirh w,• 
have to reckon. To see the lll'alt•r making fun of the dudnr i~ Ilk•• 
seeing Punch belabouring the pulirt•rnan--and what rnultl l~t• a 
more gratifying spectacle ?" 

Dr. IGERT regards as a hralrr"any pt•rson who t·n~-:ag•·s in •·uratiw 
practices under the inspiration of mystknl f•·•·lin~o: :...r..tiginu~ ur 
otherwise". 

The social signilkance of ht•alas rorn·sponds to I ht• rull•·•·l iw 
mysticism that reveals the survi\'al of primitino nll'ntality 
which is combated by the pro~,'n·ss of rationalism. Tht• "gift 
of healing" is, after all, a spt·rial sot·ial fundion, an onult JHlWt·r 
which stirs up the latent mysticism of the crowd against ~l'it·ntilit
rationalism. 

The ht>aler is in flue nerd by, and gratifiu the rnyth-lo\'ing lt·ntlt·n•·i··~ 
of, the crowd. Like primitive man, and tht• ~·\·agt•, lht• •·hiltl uf 
modern civilisation is a prt>y to mystit·al f,..li..Cs, whi•·h un· 
countrracted by a rational and sl'it•nlific t'(lunrliun. Tht• llt'aft·r 
has the power to arouse tht•sr myslil'al ht•lid~ which lit• dunrwnt, 
and sometimt>s awaken, in a community. 

Dr IGERT divides mvstiral lwalt•n into lht• M>ntin ... nhrl un•l 
intt>ll~ctually i·eak typ; (such as Gt·rntainl' of rlout·n) and 11 ... 
intl'lligcnt type (such as Bt'ziat). Tht·y are all unduublt'•lly ~~n•...r•• 
and believe in tht>ir own powers. lkzial, the lwalt-r of A vrgn""· 
drew to his farm Jess than ten :p·an ago all thl' im·uraf,Jt·5 in tloe 
south of France and l'Yl'n from neighbouring rounln•·~. A man 
of good faith, who was obviously sinrt•re, sdf-taught anti~ •·•·rtili•:•l 
herbalist, he was thr first to he amazt'd loy his sunt>S•." hll'h he dJ•l 
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not attempt to explain but spoke of with unaffected pride. After 
having for a long time effected cures free of charge, he began to 
iHHUe tickets which had to be paid for and distributed pamphlets 
extolling the virtues of his "Vitalogcne", thus displaying his 
commercial ability. lie was advised to ask a doctor to use his 
undisputed lnnuence. "Don't make any mistake", he replied, "the 
public love what is marvellous and unexpected, and once they 
thought that I was covered by a doctor I should no longer have the 
same prestige and my clients would drop ofT." This reply reminds 
Dr. Nma of the story of the fountain of St. Hilary, near 1\Iatagne-la
Petite, In the neighbourhood of Givet, in the Ardennes. Persons 
with suppurating wounds, chronic eczema, varicose ulcers nocked 
to this fountain to bathe in it. Some who were suffering from 
internal diseases drank this polluted water without repugnance. 
A number of •recov~rics occurred. A new priest then came to 
Matagne ; disgusted by this spectacle, he had the bath separated 
from the drinking-water. Unfortunately, however, the faithful 
abandoned tl1e spring which they now considered to be ineffective. 
"lie has spoilt our spring", the peasants said, looking askance 
at their priest. In such cases, as in the case of the healers, 
mysticism has nothing to do with reason. 

Credulity. is a grncral weakness, and it is not necessarily the com
mon people who are the most prone to it. Society folk, the educated 
dusses, poets, artists, sailors and all those whose ardent imagination 
dl'lights in fktion are often amazingly credulous. This also applies 
to the army omcers and magistrates, who make up a large propor
tion of the healers' clientele. 

The gn•at and powerful-even kings-are not exempt from this 
fuiling. · On the contrary, they "have frequently been used as bait 
by quacks and t~icksters" writes A. CHEREAu. St. Louis took 
with him on his expedition overseas a quack woman "physician", 
whom he loadt•d with honours, and the innuence of a Lyons 
ht•ult•r at the Russian Court before the advent of Hasputin is well 
known. 

The most distinguished minds which have been trained to the 
~trictt•lit scientific discipline sometimes display profound scepticism 
m n·gurd to medicine. S. DE MADARIAGA writes : "Good doctors 
art• not th~se who are most scientific. There is even a danger that, 
bt•cause tht•y are scitntifir, they may be the worst." 
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The Law of 21st Gt-mtinal, Yt>ar XI (\l;u(h lith. J.'\tl:lj, ~tall 
governs the practice of pharrnary. l"nd,•r thi~ law : 

";\o one may practise as a pharmad,t or pn·pnn·, M'tl or 
supply any ml'dicamt·nt unless he pu~st·s ... ·s tht• n••tui,ilt• 
qualifications." 

This is a general and absolute rule whirh 11ppli•·s Iouth to rumpo1Ht•l 
medicaments, pharmact>utical spt·dalitit·s and drug~ prq>an·•l in 
advance, and to simple medicaments ; it is not ll<'l"t''''ary that tht• 
drugs should actually be supplit>d by tlwir nwdil'inal \n•ight. 

Pharmacists may only supply nwdidnal preparation~ or wm· 
pound drugs against the prt>scription and signnturt' uf a nwdit·nl 
practitioner. 

They may not sell any stcrtl rtnrrdy. 
They may not carry on in the same pr1·mist·!l or ollin·s any utllt'r 

trade than that in drugs and ml'dicinal pn•paration~. 
Grocers or druggists are not allowt•d to ~t·ll any plwrnHH"t'Uiinal 

compound or preparation. 
1\o person may sell native medicinal plants or parts of planh ur 

practise as a hl'rbalist unlt•ss he has pass.•d, at a sehoul of pharmut·y 
or before a medical jury, an examination dt·signt·d to di"·uwr 
wht'ther he has an accurate knowkdgt> or mt·dicin<tl plan h. 

The posst•ssion of a pharmacist's n·rtilicatt> is,ut•d hy the Stale 
is therdore compulsory for the pradiee or pharnuu·y. The phar· 
macist is required to registt>r his rl'rlifiratt> und•·r the ~arm• rontli· 
lions as a doctor of medicine. 

In communes which do not posst•ss a pharrmwy. dof'lors an•l wlt·r· 
inary surgl'ons are allowed to supply the lllt'dil·amt·nh whil-h thry 
prl'scribe, but may not keep a puhlic pham1ary. 

XII. FRD:\1 SECRET HDIEDIES TO HEliiSTEHEU 
SPECI.\LITIES. 

L'ndt•r the old regime in Franct', palt'nh ronf ... rrin~ a rrwnupoly 
of sale were wanted by the King to inwntors or n ... w rl"rrwdit-s, on 
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the advice of the Royal Society of Medicine established by Letters 
Patent of August 1778, and in conformity with a Decree of the 
Council of l\lay 5th, 1781. . L'nder cover of the di~orders of the 
Hevolution, many abuses crept in. Certain individuals falsely 
claimed that they had already obtained patents, others maintaining 
that, with the total abolition of privileges, the former system of 
paten.ts had given place to entire liberty for every individual to sell 
any medicament that he might invent. Never were more fantastic 
remedies in vogue and never did they produce such ravages. 

The Law of 21st Germinal, Year XI (1803), in order to put a stop 
to this danger, prohibited even the advertisement of secret remedies 
and forbade pharmacists in pai;ticular to sell them to the public 
(Articll'S 32 and 36). The Decree of 25th Prairial, Year XIII, 
con firnwd and extended .this prohibition, forbidding the advertise
ml~nt and sale of remedies not approved by· the public authorities, 
whether before or after the promulgation of that law, thus settling, 
in the most drastic sense, the discussions concerning its application 
to remedil'S already in use on the promulgation of the Law of Year 
XI. Lastly, the Decree of August 18th, 1810, cancelled all previous 
authorisations, thus putting an end to the insolvable controversies 
that had arisen regarding alleged authorisations of very old date, 
and decided that, in future, remedies recognised as being of general 
utility should, after specific examination, be bought by the Govern
ment. This Decree was supplemented by that of December 26th, 
1810, and by the Ordl·r of December 20th, 1820. 

It was impossible thenceforth, without a special medical prescrip
tion, to rll•part from the Codex. This rigorous measure put an 
l'nd to all the dangerous quack medicines or trivial, old-wives' 
rl•nu•tlil'S which prevented proper medicines from being used when 
ralll•d for. 

But in course of time useful inventions reappeared ; and, as the 
C.odl'X was only recast at long intervals, many years passed before 
those inventions could be freely used, the Government refraining, 
for budgetary n•asons, from purchasing new pharmaceutical inven
tions. In ordl•r to enable such inventions to be put into use without 
undue delay, the Dl•cree of l\lay 5th, 1850, made it permissible to 
sell, in any pharmacy, remedies approved by the. Academy of 
Medicine and published in its Bulletin, which had become, as it 
were, a pl•nnancnt suppll•ment to the Codex. 
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_Tire sl~wness and sokmnity of this prnn·dur1• u( approval, J,~· 
drscouragmg the majority or inwntors, rr~wnlt·d it (rum prn•lu.-in~ 
the far-reaching n•sults antieipah•d. :\Iort'OWr,lht•lran,fnrmatinru 
undergone by pharmacy during the ninl'lt•t•nth ct•ntury. nn•l w hi.-Jr 
occurred simultaneously. and for the s:rmt• rt•ason~ in ut lwr hmn
ches of trade and industry, rl'walt·d the shortcomings o£ our kgis
lation in the maltl'r. :\ledirarm·nts pn·part•d in t•adr in•li,·itluul 1·aw 

by smalllocallaboratorit•s Wt're rt•plan•d morr and mnn• hy prmlu.-t, 
manufactured wholt>salt', on industrial lint•s, in hi~ wurk~ w hida 
specialised in one or sewral produds, wlwnn• t ht• na mt• n£ "spt•t·i:•li
ties". :\!any of these "speciulitit•s", a(lt'r havinJ.I ht't'n tt·sl•·•l 
throughout a number or yt•ars, prowd of the J.lfl'llh-st utility tu tlw 
public, to doctors and to pharmacists. by n·durinf.l pri•·•·s. Iwlpin~ 
to determine the choice of medicint•s and pt·rft·rtinf.l prCtt·•·s~•·s u£ 
preparation. It may be addt•d that ahout llGO, rhil'lly urHkr tht• 
influence of the :\lontpdlil'r Sdrool, the pharm:u·y suhstitult·•l fur 
the former unpleasant medicint•s more agrl'l'ahle n·m•·•li•·~ in w hi•·h 
the introduction of syrups and set•nts was not allnw•·•l to int•·r£,·n· 
with the etTects of the active constitUt·nts. 

The judicial tribunals and administrative authoritit·s took it UJH•n 
themselves, towards the middll' or last n·ntury. to t•xlt•ntl, hy mt'llll~ 
of a more libt'ral intt'rpretation of the luw, the range of nwdi.-unwnh 
that might be sold and oiT~n·d Cor sale. Furtlwr, tht• puLiic autho
rities exhibited great tolerance in regard to known uo;..Cul ~pnialitie~ 
by refraining from taking procet•dings on tht' Rround~ that tllt'y "''rt' 

secret remedies and even by encouraginf.l th•·ir manu(adun·. whil•· 
legal practice guaranteed those resptmsihle (or tlwir pn·paratiun 
the protection or the Law of June 2.1rd,IX.)i, CfJntWninj! tradt•·IJIIIrk,, 
irrespective of whether tht•y did or did not cono;titutl' M't·r..t n·m~dit·s. 

The growth of the Press and of poslt-rs J,·d to a l"flllsi•lt·ral.lt· 
increase in the advertisement or specialitit·§ ; arrordin~ly, in !Xi I, 
the Gowrnmcnt, in agreement with the Acadt·my or :\l.,di.-in•·. 
contemplated departing entirely in the case of SJ>t·cialiti··~ (rom tht· 
principle laid down in the Year XI with n·gard to !H"·n·t rt•mt•tlit·s; 
instead of prohibiting their adverti~m('nt by making it puni''"'''lt·, 
the State proposed, on the contrary. to utili,.. that wry pul.li•·ity 
and to levy a tax on specialitil's which fomlt'd the su!.jo·d or af!wr
tis~ment. The idt•a has since bet.·n takt-n up on M·wral t><"l:.siur!', 
more particularly in the drart hudg..t (or 1?17, antl lin:.lly n·,ult•·•l 
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In the provisions of the Finance Laws of December 30th, 1916 
(Article 16), and of December 31st, 1917 (Article 29), imposing a 
tax on specialities. 

Thenceforth specialities ceased to be prohibited articles and 
became taxable material. Thus the free sale of specialities was 
sanctioned, 1ubject only to observance of the Law of August 1st, 
1905, concerning fraud in the sale of medicaments. 

Preventive supervision gave place to repressive action in case of 
fraud. That is a logical and normal result of a more general evolu
tion of trade and industry, the products of which, originally manu
factured in accordance with rules laid down in advance (as was the 
case under our former guilds of arts and crafts), were later manufac
tured freely, subject only to good faith in the matter of sale to the 
puiJiic. · 

XIII. DEFINITION AND REGULATION OF SECRET 
HEMEDIES A~D PHARMACEUTICAL SPECIALITIES. 

A.. DEFINITION OF &EORET REMEDIES. 

In the absence of any explicit legal definition, it is possible, by 
reference to the texts of the Year XI (Articles 32 and 36), the Year 
XIII, and the years 1810 and 1850, to apply that description to 
any remedy the formula of which has not been inserted in the Codex, 
acquired by the Government, or published in the Bulletin of the 
Academy of Medicine. 

No form of publicity by other means (books, pamphlets, news
papers, reviews,lcaflets,etc.), even going back to a distant date, could 
he det'med to take the place of these official methods of publicity. 

Even patents-that is, in the days when they were granted, and 
in these days, within the limits still permissible under the Law of 
July 5th, 18H (Article 3)-could not be ht'ld to alter the fact of 
such medicaments being of the nature of secret remedies. 

This desi~,rnation would appear to apply, not only to products, 
combinations of products and mixtures constituting pharmaceutical · 
prt'parations or compounds properly so called, but also to chemical 
products obtained by laboratory processes foreign to the pharma
et•utical art (for example, heroin or urotropine). Here again, the 
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foreign origin of the produrt is not hl'ld to allt·r tht• !;~rt u! ih t .. ·in~ 11 
secrl't reml'd y. · 

. Lastly, the fart of all the l'lt•nwnts or the produd l>t·ing !nund 
JO the C01lex would make no diiTt•rt•nn•, if lht•y did nut ll('("'ar in it 
associated in the same way as in the r•·nwdy in qUt·~tinn ur if tht• 
latter \wre prt·pared in a manner foreign to the (odt·x an•l rnpnhlt· 
of altl'ring the curative propcrtit•s or the prndud. 

This, howewr, is the utmost limit of the st'\'t•rity di,pla~···•l in 
legal practice. Thus a mediramt·nt insrrihed in tht• Codt•x "ill nut, 
when made unrecognisable simply for purpnM'S of Dtlwrti"·nwnt 
under a fancy name, be thcn•by conwrlt·d into a s•·•·rd n•mo·dv (lor 
l'Xample : "QUl•t's Syrup", which is the sarsaparilla syrup ,;, the 
Codex). 

1\linor changes in the form of the nwdit·am••nt do nut ronvt·rt it 
into a secret remedy : digitalis pastillt•s may n·plan• thr syrup uf 
the Codex. Furthermore, changes in the rompositiun u! nn ollidnal 
remedy by the addition or the substitution of an adjuvunt, t•xdpi•·nt 
or vehicle are never objected to ; we may giw as an ex;~mplt• l'o·r
game iodised oil, in which the oil st•T\·es as a whidt• for the itulino·. 

Lastly, modifications in the process of manufadure whidt tlu 
not impair the curative qualilit'S or the medit·amt·nt do nut t·onwrt 
the latter into a secret remedy. This was decidt•tl, fur cxampl•·, 
in the case of" Labelonye Syrup", obtained hy the akoholic utnu·
tion of digitalis, instead of infusion in walt·r, in ordt·r to n·mo\'t' tht• 
bitter taste and disagreeable smt'll. 

The person responsible for judging the hrts i!l callt·tl upon tu 
determine authoritatively the therapeutic ciTcct of the mo•lilka

tions made. 
It may be added that, in the opinion of the Codt•x (ommi,~ion, 

the insertion of a formula in any edition of that work, wlwn that 
formula has not been modified since inSt·rtion but ha~ 1imply l>t·•·n 
omitted in subsequent editions, is suflil·i .. nt to d .. prh·e the nwtli
cament of any "secret" quality (Law of January I lth, IX~J:.!, 
Table A, No. 315, this medicament appt·aring in on~ olfwial 

pharmacopreia). 
Further, under the terms or num•·rous d .. crl't'S, a slulnnrnl of all 

lh~ components, on the labd allachtd lo a umtdy, is sullicil'nt to prt·· 
elude the latter from being n~garded as a secret rem1·dy {LAn:RRAI.Jt:, 

Code des Pharmacims, ~os. 167 and 170). Legal practice in thi§ 
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matter is confirmed by the Decree of December 1-1th, 1916, and the 
Finance Law of December 30th of that year. 

B. ABOLITION OF THI!: PROHIBITION OF THE SALE OF SPECIALITIES 

AS SECRET REMEDIES. 

The Decree of September 14th, 1916, refers to pharmaceutical 
specialities (Articles 25 and 43). In that connection, the report, 
which serves as preamble to the regulations, reads as follows : 

• 
"The third (new provision) refers to medicaments prepared 

·in advance and described currently as specialities. The sale 
of such of these specialities as include poisonous substances has 
necl•ssarily been made subject to the formalities laid down for 
the sale of officinal and magistral preparations of equivalent 
toxicity. Article 25 of the decree simply confirms this 
assimilation. Without destroying the trade in specialities, 
it was essential not to leave it as a loophole by means of 
which it would have been easy to evade the stipulations of the 
pn•sent decree." 

This clause fulfils a double purpose : it brings toxic specialities 
under the same rules as other medicaments containing poisonous 
substances and it avoids imposing upon their sale any exceptional 
measures of restriction. While anxious to prevent specialities from 
niTording a means of evading the regulations applicable to poisonous 
substances, the authors of the decree, realising the advantages of 
specialities from the standpoint of doctors, pharmaceutical chemists 
and patients, desired to make the sale of those specialities subject 
to the same conditions as other to~ic medicaments. 

Provided that they fulfil the conditions laid down for the sale of 
all poisonous medicaments, the sale by pharmaceutical chemists of 
spl•cialities containing toxic substances will thus be perfectly legal 
and will not be exposed to any restriction on the grounds that they 
nrc Sl'cret renwdies. The authors are agreed on this point, and the 
solution is so natural that it does not appear ever to have been 
questioned in the courts. 

In the circumstances, it was paradoxical that, in principle, the 
trade in spt•cinlitil'S should have been lawful when the latter con
tuined toxic substanct's, but should, on the other hand, have been 
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strictly prohihitt·d, by ref~n·nce to st•cn·t rt•m•·•li•·~. 'llll~t·n the 
specialities contained no toxic t>lenwnt. It w11~ l''lually para11n,kal 
that sale should have been lawful wht•n a spt••·iulitv wnt:1in1·d thl' 
minimum toxic dose nect>ssary, undt•r the tt>mt~ of. tlw stipulatiun 
laid down in Article 29 of the dt•crt>e, to bring trudt• in that 
substanct' within the scope of the m..ticulou~ prt•cautiorn thu~ n1·w ly 
provided, but that it should c~a~ to llf' lawful wht•n, that do~ 
not being reach~d, the product was held to he lt•ss d:an~··rnull. 

One can only explain such a st•tllt·mt·nt of thr IJU•·~tiun on tlat• 
part of the Government by the intention, in the rase of spt•t·ialitit·ll 
not containing any poisonous t>lt•mt•nb, to rt·mo\·e the pwhiLitinn• 
relating to secrt't remt>dit•s by means of a lt-gislative pro\"i~iun whit·h 
was shortly to be enacted-namely, the Finance Law uf Ot•ct•mlwr 
30th, 1916 (Article 16). 

C. PRESE:-IT HEGULATIOSS CO:-\t:l:RSISG S1·~.CI \I. IT I~-~. 

The authors conclude that the spt•cialilit·s r..Ct·m·d to in thl' 
Law of December 30th, 1916 (Article 16). are no lon~:•·r st•crt'l 
rt>medies and that their sale is lawful. 

It now rt>mains to be considered what mt•dicamenb shall be 
regarded as specialities and hence as authorised medicaments. The 
law contains no general definition and simply dt•als in ~ucct·~~ion 
with four hypotheses (Article 16, paragraphs 6 and i) : 

Products to which the manufacturer or sdlt·r .:iws a 5J~<'t·ial 

name (what is obviously meant is a charadt•rislic n:mae whkh 
may serve as a tradt>-mark) ; 

Those in regard to which he claims priority of inn·ntion or 
exclusive ownership ; 

Those whose supt>riority he affirm5 by m•·ans of adwrti .... ·• 
ments, prospectust>s or labels ; 

Those which pham1acists prepare thcm~lws for dirert 
delivery to their clienh, without publicity, with a statenu·nt 
of the component substanct'S, and sold exclusively retail. 

In all these various cases, the usual dango·rs of secret remt·diu 
are met by the thrt>at of further penalties--namely, tho~ applira· 
bJ .. under the Law of August tst, 1905 (Articles I and 3), to fraud in 
tht> sale of medicamt>nts. lndet>d, in the last of the four ahovr-

a 
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mentloned cases, the composition of the remedy being attested by 
the seller himself, it would be easy to detect any fraud. In the 
first three cases, the products sold as constituting a certain special
ity are clearly defined by their name, by the exclusive claims of the 
seller or manufacturer or by the. measures of pualicity employed 
in regard to them, so that it will always be possible at once to dis
cover frauds by a comparison with the samples taken in conformity 
with the decrees of January 22nd, 1919, and July 4th, 1921, from. 
the products offered to the public as being of the same character. 
In a word, thanks to advertisement, the regular composition of 
specialities becomes as constant as that' of the products included in 
the Codex, and judicial practice now tends to treat them as the 
latter. · 

The Academy of Medicine is in favour of this interpretation of the 
Law of December 30th, 1916. The practice of the judicial courts, 
which have had very few such cases before them, still appears to 

. be uncertain, and the Court of Cassation has not yet had to give 
judgment in such a case. 

The former prohibition of secret remedies has not, however, been 
rescinded and is still fully _valid as regards medicaments which do 

. not come within any one of the foregoing categories of specialities . 
. The ,prohibition still applies to ·the advertisement and sale of 
medicaments of which the formula is a priori unknown, not being 
divulged in detail by tP.e seller and not beiDg recognisable by the 
external indication accompanying the product when sold. These 
are the only really dangerous cases. The same applies to 
anonymous remedies of which the nature is not revealed and which 
are sold clandestinely by persons who, not claiming to be either 
their inventors or their exclusive owners, decline responsibility 
for their effects. 

D. LEGAL PROTECTION OF SPECIALITIES. 

The transformaiion of the manufacture of pharmaceutical 
specialities into an important industry called for legal measures 
of protection on the mode of those applicable to big industry in 
general. 

On the other hand, the urgent necessity, in the interests of public 
health, of taking as prompt and as full advantage as possible of 
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new pharmaceutical products made it essential not to extend to 
pharmacy, without some measure of caution or limitation, the 
monopoly procedure admitted in ordinary trade. 

These two conflicting factors resulted in the adoption of a modified 
system applicable to pharmaceutical specialities. 

The law remaining practically silent in the matter, legal practice, 
under the pressure of the changes in pharmacy which occurred in 
the nineteenth century, worked out, by a series of judgments, a 
system of protection that had become indispensable in the light of 
analogies derived from the whole body of industrial legislation. 

1. Patents: 
. 

French law, which protects only industrial inventions, does not 
permit of extending the same guarantees to theories and methods 
of which the industrial application is not stated (Law of July 5th, 
1844). 

On the other hand, in the interests of public health, fearing the 
dangers which may result from the popular prejudice in favour of 
patented inventions, the law precludes any person from obtaining, 
by means of a patent, a monopoly over pharmaceutical composi
tions or remedies of any kind (Law of July 5th, 1844, Article 3, 
paragraph 2). The fir~t principle implies, therefore, that the 
inventor of a scientific method which admits of immediate thera
peutical application (for example, a system of mecanotherapy or 
medical gymnastics) possesses no exclusive rights over that system 
and has, moreover, no legal m'eans of preventing its exploitation by 
another. 
· The second principle implies that the Government is entitled to 
refuse a patent for a pharmaceutical compound, even if the latter 
cari be applied to industrial uses and even if the inventor has men
tioned that fact in his application, unless exact details of such indus-
trial uses are given in the application. . 

The Council of State has even decided that the Minister of Com
merce shall refuse to issue the patent when the applicant does not 
mention the pharmaceutical nature of his product in his applica-
tion for the patent. 

0 

• 
0 

Lastly, in order to ensure to the inventors of useful reme~1es fa1r 
remuneration for their labours, while protecting the pubhc from 
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unjustified expectations, the law confers on the Government the 
right to purchase the formula of their inventions from the authors 
of new medicaments; after examination by a special Commission 
appointed by the Ministry of the Interior, with . the approval of 
the Council of State (Decree of August 18th, 1810, Article 7). 

2. Trade-marks. 

For the last half century at least, legal practice has prohibited 
the false assumption of trade-marks affixed to medical products and 
constituted and registered in conformity with the Law of June 
23rd, 1857. • · 

The mark, heing the subject of a law distinct from ~hat which 
governs the thing to which it is affixed, must ~e protected, even if 
affixed to illicit objects. That is why it must be safeguarded, even 
when affixed to secret remedies. 

Industrial trade-marks consist either of the lines of an original 
drawing or of names independent of a,ny picture (Law ~f June 23rd, 
1857). 

In the case of a trade-mark deposited at the Registry of the Com
mercial Tribunal, the law punishes any use or fraudulent imitation 
of it by another party, even if the mark is not affixed to a product, 
when such imitation is calculated to confer an advantage by reason 
of the reputation of the author of the trade-mark. \ 

, 3. Criminal Law. 

Any person who affixes or cause~ to appear on an industrial pro
duct, by any means whatsoever, the manufacturer's name or the 
name of a place of manufacture other than the true ones is liable 
to the penalties laid down in Article 423 of the Criminal Code (Law 
of July 28th, 1824, amended by the Law of August 1st, 1905, Article 
15). On more than one occasion the judges have ·decided that this 
law would apply, Jf necessary, to medicinal substances. . 

Further, deception or attempted deception as to the origin of · 
any product, when, according to use and custom, such origin 
is t?e principal inducement to the purchase of the object, is 
pumshed with particular severity under the Law of August 1st, 
1905 (Article 1 ). · 
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4. Civil Law. 

The mere false assumption of the patronymic of a person, of the 
denomination of a product or of the title of a commercial concern 
is at all events punishable by the bringing of a civil action with a . 
view to the prohibition of such acts in the future and the granting 
of damages for the past. · 

5. Protection of Secrets of M anufaclure. 

The divulging to competitors by managers, clerks or workers of 
the manufacturing secrets of establishments to which they are or 
have been attached is punishable under Article 418 of the Penal 
Code. No doubt the establishments in which pharmaceutical 
products are manufactured benefit, like others, from this legal 
protection against competition. 

I 
6. Literary Properly. 

The inventor of any curative means possesses the exclusive literary 
property in the writings that he may devote to it. This right is his 
absolutely, whatever the nature and purpose of those writings and 
whatever the process employed by the counterfeiter (Law of July 
19th, 1793). 

7. Unfair Competition. 

Like any other tradesman, a pharmaceutical chemist has the 
right to attract clients by any means of advertisement, subject to 
the sole condition that he shan not wittingly appropriate to himself 
the merits of another person and shall not wittingly deceive the 

public as to his own. 
Redress for non-observance of this double condition would lie 

in a civil action, brought by any competitor to whom such non
observation might have caused injury, with a view to the cessation 
in future of prohibited acts of unfair competition and compensation 

for the past. 
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E. PRESCRIPTION OF SPECIALITIES IN SoCIAL 1\JEDICINE. 

The legislation with regard to free medical a)!sistance, the treat
ment of war pensioners, industrial accidents and social insurance 

. leaves to the medical practitioner attending the case full freedom 
to prescribe as he thinks fit. · · · . 

For the purposes of social insurance, a~ in ordinary medicine, tl:lere 
is complete liberty as to magistral prescriptions. As regards free 
medical assistance and war pensioners, on the other hand, certain 
restrictions have been introduced (prohibition of certain vehicles, 
such as wines and spirits ; quantitative limitations on the use of 
certain medicaments). 

The law provides for a commission responsible for· drawing up a 
list of the pharmaceutical specialities which may be used in the 
treatment of members of sickness insurance funds. That list has 
not yet been published, but, in any case, it would place no real 
restrictions upon the doctors' rights in the matter of prescriptions. 
As the composition of specialities is shown on the label, the practi
tioner can always copy the formula on to his own prescription, or
a still simpler method-he can prescribe "syrup according to X's 
formula" whenever he wishes a patient to take X's syrup. As a 
gen~ral rule, the margin of profit on specialities is sufficient to induce 
the pharmacist to supply the speciality rather than himself to 
make up the preparation according to the doctor's prescription. 
Sickness insurance funds, however, remunerate the pharmacist 
according to fixed rates, as if he had himself made up the doctor's 
prescription. 

Similarly, in the case of prisoners of war, a doctor wishing to 
prescribe hemostyl or pancrinol has to prescribe hematopoietic 
serum or potable extract of liver. As regards these medicaments, 
freedom of prescription is restricted by 'a departmental commission 
whose decisions vary slightly from one departement to another. 
In the Dordogne, the doctor is not allowed to prescribe more than 
twelve ampoules of hematopoietic serum or extract of liver per 
quarter. The list of specialities which doctors are expressly author
ised to prescribe to prisoners of war is strictly limited. The same 
applies to persons receiving free medical assistance. In that case, 
the work is in the hands of a departmental or sometimes (in 'the 
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larger towns) municipal service. The list therefore varies from 
departement to departement and sometimes from town to town, but 
here, too, it is extremely limited. . . 

XIV. INSPECTIO~ A~D SUPERVISIQ:-.;. 

Under the Law of Year XI, as amended by the Law of June 25th, 
1908, there is an inspection at least once each year of pharmacists' 
shops, stocks of medicaments in the possession of doctors and veter
inary surgeons, druggists', herbalists' and grocers' shops, barbers' 
·shops, perfumeries, depots of artificial mineral waters and, gener
ally speaking, of all places where medicaments or other medicinal 
. products are exhibited or ofTered" for sale, the purpose being to 
ensure the application of the laws and regulations in force regarding 
the practice of pharmacy and the elimination of fraud in matters 
relating to medicaments and,_ more especially, to test the quality 
of such products and trace the manufacture and sale, without legal 
authority, of medical preparations or compounds (there are special 
provisions with regard to serums and vaccines, together with 
poisonous substances, more especially narcotic drugs). 

Such inspection is carried out under the authority of the Minister 
for Agriculture. The inspectors are appointed by the Prefect in 
accordance with proposals laid before him by the Dean of the 
Faculty or the Director of the local Schoo] of Pharmacy. 

When going their rounds, inspectors may, if they so desire, be 
assisted by police commissioners or, where that is impossible, by the 
mayors or deputy mayors. They may, moreover, require the afore
said officers of the judicial police to take samples of goods in phar
macists' shops or in the stocks of medicaments kept by doctors and 
veterinary surgeons (Decree of August 6th, 1908). 

As regards establishments other than those mentioned above, 
work in connection with the tracing of frauds and the adulteration 
of medicaments may be entrusted to assistant inspectors appointed 
and commissioned by the Prefects (Decree of August 6th, 1908). 
The _appointment of assistant inspectors does not in any way 
restrict the right of inspectors to visit such establis~ments 

whenever they think fit. 
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TI1e premises which are liable to be ~isited by inspectors in the 
case of persons subject to this measure are "dispensing-rooms, labo
ratories and all places appertaining. thereto, shop~, worksh~ps, 
commercial vehicles, toget~er with, warehouses and railway stations 
of departure and arrival" (Decree of August 6th, 1908). · · 

In the course of his visits, the inspectur draws up a report record-. 
ing any infringements which he may have found. Furthermore, 
in order to satisfy himself of the quality of products and expose 
fraud, he takes samples. The procedure to be followed in regard· 
to the taking of such samples and their analysis is laid down in 
the Decree of August 6th, 1908, and in· Articles 10 to 16. of the 
Decree of January 22nd, 1919 (taking the place of Articles 5 to 10 
of the Decree of July 31st, 1906). 

Where, however, there is flagrant non-observance of the Codex 
or adulteration, the 'inspector seizes the product objected to, the 
whole of it-whatever the· quantity-being placed under official 
seal. 

XV. SANCTIONS OF THE LAW. 

In former times, the corporations were themselves responsible 
for the supervision of their members' activities and also for the 
defence of their rights. Therefore, when the colleges of pharmacy 
and apothecaries' corporations disappeared, society was left com
pletely unprotected, as experience proved during the Revolution. 

The revival under the. Empire· of a Public Prosecutor's Depart
ment with wide powers for proceeding against offences of all kinds 
was only a slight palliative, as the responsible officials were over
whelmed by the enormity of their task. As a result, the nineteenth 
century saw the halcyon days. of the quack pharinacist-qualified 
or unqualified-until the interests concerned, combining once again 
to form associations and subsequently syndicates, gradually took 
over the internal supervision and external defence of the profession 
of pharmacist. 

A. DEFICIENCIES OF THE LAW OF 21sT GERMINAL, YEAR XI. 

~ter requirin~ pharmacists to comply in the matter of pha;ma
ceuhcal preparations and compositions with the Codex and medical 
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pres~riptions, t~e Law of 21st Germinal, Year XI (Article 32), 
spectfied no pumshment in the case of infringement. Hence innu
merable abuses. The law soon proved defective in other respects 
also. More especially it lays down no punishment for the infringe
ment of the provisions prohibiting the opening of chemists' shops 
by unqualified persons (Article 25), those prohibiting grocers and 
druggists from selling plain drugs by"medicinal weight" (Article 33), 
those prohibiting pharmacists from engaging in any other trade 
(Article 32), and those prohibiting the sale of medicaments by . 
"commercial weight" by persons other than grocers (Articles 33 and 
36). No punishment having been provided for all these ofTencrs, 
the law was rendered completely inoperative. 

An attempt was niade to introduce a broad interpretation of 
Article 36 of the Law of year XI, which would have attached 
penalties to all these prohibitions in the absence of any other specific 
penalty. The Supreme Court itself appeared to accept this inter
pretation in 1836 and 1839. 

Both legal writers and courts of law, however, to an increasing 
extent endeavoured to discover the necessary additional rules in 
the Declaration of April 25th, 1777 (see Annexes). 

Generally speaking, it was held, from 1845 onwards, that the 
Declaration of 1777 was still in force in regard to all points which 
had not been specifically regulated by the Law of year XI and which 
were not in contradiction with other more recent legislation. 

The Peclaration of 1777 had been drawn up exclusively for the 
purposes of the Paris College of Pharmacy and had not formrrly 
force of law outside the' area constituting the college's sphere of 
activities. In both legal theory and practice, it was held that, even 
apart from the references to previous lrgislation in Articles 29 and 
30, the Law of Germinal, by reproducing certain of the provisions of 
the Declaration, incorporated that enactment in such a way as to 
-render it applicable wherever its own provisions were in fon·e, 
irrespective of the limits of the college's former sphere of activity 
and even in colonies acquired since the end of the old regime. 

Since the establishment of the foregoing legal practice, the Law 
of June 25th, 1908, which amended Articles 29 and 30 of the Law 
of Germinal, has removed its references to previous legislation ; as, 

-however, there is no indication that it was intended to do away with 
the former sanctions, the latter are still deemed to be in force. 
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There is a well-known principle in criminal matters that all texts 
must be strictly interpreted without the possibility of their extension 
by analogy to new cases. The necessity of putting down abuses, 
however, sometimes obliges judges to depart from this principle, 
and it should be observed that it is less respected in the matter of 
pharmacy legislation than in any other branch of law. For ins
tance, the Law of 21st Germinal, Year XI (Article 36), prohibits the 
advertisement of secret remedies but does not expressly mention sale . 

• Logic, however, makes it impossible to permit the latter while for
bidding the former. Arguing a fortiori from the prohibition of 
advertisements, legal practice therefore visits the sale of secret 
remedies with the same penalties. 

Article 33 of the same law forbids grocers or druggists from 
~·selling" any pharmaceutical compound or preparation ; of mere 
"alTering for sale" there is no mention. Does that mean that it is 
not reprehensible ? Since 1805, legal practice has assimilated 
alTering for sale to actual sale. It has even gone further and, 
instead of confining itself to treating goods kept in the shops in 
,which their owners actually eiTect sales as goods alTered for sale, it 
has applied the same principle to goods in store, or kept in outh9uses 
of all kinds or back premises, to which the customer has no access. 
The same measures were adopted in regard to secret remedies as 
soon as it was recognised that sale was prohibited. 

The archaic wording of the laws enacted prior to the Revolution 
has given rise to difficulties. Thus in the Declaration of 1777, for 
example, the fines are stated in livres.. cegal practice has since 
substituted francs. In certain cases,. it is the absence of any pro
visions in the laws regarding pharmacy or the prevention of fraud 
which causes inconvenience. Such is th,e case in regard to the scope 
of the right to seize and destroy adulterated or badly prepared medi
caments. In accordance with' legal practice, seizure cannot be 
ordered on the grounll of the sale of secret remedies. 

fl. NATURE OF THE INFRINGEMENT. 

On the one hand, the situation is governed by police regulations, 
which give the infringements committed the character of contra
ventions ;on the other hand, they are punishable by" correctional" 
penalties whirh, to some extent, assimilate them to delicts proper. 
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They have therefore been included in the category of the so-called 
"delict-contraventions . • · . governed by rules drawn to some 
extent from those applicable to both these categories • . • and 
it would be more accurate to describe them as unintentional delicls". 

As contraventions, infringements are punished irrespective of the 
intentions of those committing them and without any reference 
to bad faith on their part. Thus, the ac~used person incurs the 
penally euen when acting in complete good faith. 

Moreover, the fact that all these offences are punishable by 
"correctional" penalties results in their being treated as delicts 
in the strict sense of the term. Hence a number of deductions as 
regards jurisdiction, limitation, consecutive sentence and variations 
of sentence into which we need not go at present, and which are 
analogous to those described in connection with the illegal practice 
of medicine. 

C. PROHIBITION OF SECRET REMEDIES. 

This entails both criminal and civil penalties. 

1. Criminal Penalties. 

(a) Definition of the Offence. 

Two distinct offences are punishable : advertisement and sale. 
Advertisement of Secret Remedies.-This is prohibited under 

Article 36 of the Law of 21st Germinal, Year XI, and is punishable 
under the Law of 29th Pluvi6se, Year XIII, which lays down the 
penalty. For the purpose of these laws, advertisement is deemed 
to mean any kind of publicity through the medium of posters, the 
Press, books, booklets, leaflets, prospectuses or otherwise. This 
would therefore include a newspaper article, an advertisement in a 
medical journal, the insertion in a periodical of a Jetter inviting 
readers not to confuse such and such a remedy with another sold by 

some other person. 
Supplying Secret Remedies.-This prohibition ensues from the 

linking of Article 32 (under which it is forbidden in the case of 
pharmacists) and 36 (which prohibits advertisements relating thereto 
by any person whatsoever) with .the Law of 21st Germinal, Year XI; 
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Article 1 of the Decree of 25th Prairial, Year )_{III, and the pre
ambles to the decrees of August 18th, 1810, and l\Iay 3rd, 1850. 

As .no distinction is made by the law, this prohibition ·applies 

tqually to their distribution and sale. 
The mere fact that any person other than a dealer--e.g., a doctor 

or midwife-is in possession of such drugs would not make such 
person liable to punishment unless the prosectttion could prove that 
there had been actual sale. As stated above, however, the same 
rule does not apply to dealers. 

Whether the charge be one of advertisement or supply, as the 
latter constitutes a contravention it is immaterial whether the 
accused person claims to have acted in good faith or even solely 
with a view to doing a service to someone else. As the law lays 
down no special conditions, the accused would be liable to 
punishment even if the medicament were not actually injurious to 
health. 

(b) Sentences lmposable. 

In the first place there is a fine of 25 to 600 francs established by 
the Law of 29th Phiviose, Year XIII, and, in the case of second 
offence, imprisonment of from three to ten days. 

Where the remedy giving rise to the charge contains toxic subs
tances it may be confiscated in the cases enumerated in the Law 
of .July 12th, 1916 (Article 4), and, if the accused is also charged 
with fraud, the medicament may be confiscated· in pursuance of the 
Law of August 1st, 1905 (Article 6). 

(c) Complicity and Alternative Charges. 

The courts have, without exception, held that, being liable to 
"correctional" penalties, infringements of the pharmacy regulations 
give rise to proceedings for complicity against any person having 
aided and abetted the delinquent in hi's offence. 

Other offences may be committed concurrently with the supply 
of St'cret remedies. When the punishable acts are the same in the 
various cases, only one charge will be proceeded with. When the 
punishable acts are distinct, even though parallel and connected, 
they may all give rise to proceedings under separate charges, subject 
to the judge's option to inflict one sentence only-the heaviest
in pursuance of Article 365 of the. Code d'instruction criminelle ; 
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~n instance ~n point is when the advertisement of a secret remedy 
IS accompamed by the delict of falsely claiming that the remedy is 
approved by the Academy of Medicine, or misrepresentation as to 
the nature of the goods, or swindling. · . 

2. Civil Redress. 

· These are of three kinds : the obligation to compensate competi
t?rs ; that to .compensate purchasers where necessary ; and the 
absence of rights of any kind on the part of the person selling the 
remedy.· ' 

(a) Obligation to compensate Persons whose Profits are reductd 
through the Sale of the Secret Remedies.-Even before 1916, it had 
been decided that pharmacists are entitled to claim compensation 
from persons selling secret remedies. 

As the slightest prejudice occasioned by a delict gives cause for 
action or compensation, pharmacists would be entitled to complain 
even of the· mere advertisement of secret remedies without being 
obliged to prove actual sale, as such advertisement might in itself 
be responsible for their losing customers. 

(b) Obligation to compensate Customers to whom the Sale. of a 
Secret Remedy has done Harm.-The courts are severe on this point. 
They hold more especially that, in consenting to sell a secret remedy 
to a sick person, the seller commits a 'medical error under which he 
becomes responsible for any unfortunate results of his act, including 
the death of the sick person as a result of the substitution, in error, 
of a highly dangerous toxic substance for the medicament ordered. 

(c) Absen~e of Rights of any Kind on the Part of the Person selling 
a Secret Remedy.-. As such sale consitutes a delict, it cannot confer 
upon the seller any rights whatsoever. He Cllnnot therefore pro
ceed against persons selling secret remedies invented by him, for 
unfair competition. 

Any contract for the exploitation o~ such remedies would be 
· null and void. 

Similarly, the seller would not be able to proceed against pur-
chasers for non-payment. • 
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3. Position of Pharmacists. 

They would be punishable in the same way as persons possessing 
no diploma, though, on this point, Artic~e 32 of the Law of 21st 
Germinal, Year XI, is far from explicit. 

As the mere fact of being in possession of such remedies with a 
view to their sale can be assimilated to the act of sale itself, phar
macists may not prepare in advance any medicaments other than 
those in the Codex, without incurring the penalties applicable to 
persons supplying secret remedies, subject to the aboye-mentioned 
exception in the case of specialities. ' 

Doctors engaging in pharmacy, either in places where there is no 
pharmacist's shop, or when they are themselves qualified pharma
cists, would not be able to justify the existence of secret remedies 
on their premises by the fact that they would be entitled to prescribe 
these, remedies in their medical capacity, since a prescription can 
only be issued at the moment it is required in each individual case. 

Furthermore, a pharmacist may only supply a remedy not in 
the Codex under a detailed medical prescription, specifying its 
composition. He could not, therefore, accept a prescription on 
which nothing more than the name and quantity of the remedy 
were. specified. Legal writers agree that a detailed prescription 
would no longer be necessary in the case of specialities which have 
since been duly recognised. . If, however, such specialities were to 
contain a toxic substance, the prescription would have to comply 
with all the conditiQns laid down in the Decree of September 14th, 
1916 (Article 20). 

Annexes. 

I. THE PRACTICE OF MEDICINE. 

Law of April 21st, 1933 (made applicable 'to Algeria by decree 
of November 3rd, 1933). 

Article 1.-No one may practise medicine in France unless : 

(1) He has the French State diploma of doctor of medicine; 
(2) He is ~ French citizen or subject or a national of coun

tries placed under the protectorate of · France. Foreign 
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countries, where doctors of French 'nationality are authorised 
to practise medicine may, however, approach the French 
Government with a view to the conclusion of agreements undt•r 
~hich t~ese doctors may be dispensed from French nationality 
m certam cases. A parity must, however, be established 
between the number of doctors coming from countries with 
which agreements have been concluded to practise medicine 
in France and the number of French doctors practising medicine 
in those countries. 

The same provisions shall apply to dental surgeons. 

II. THE PRACTICE OF PHARMACY. 

(a) Declaration by the King on April 25th, 1777. 

Article 7.-We forbid chandlers and. all other persons from manu
facturing, selling or retailing any salts, compositions or preparations 
for human consumption in the form of medicaments, or to make 
any mixture of simple drugs for administration in the form of medi
cine, on pain of a fine of 500 livres, or a heavier fine if need be. 

Article 8.-Secular or regular comqmnities, even hospitals and 
mendicant religious orders, may not. possess a pharmacy except 
for their private and interior use ; we forbid them to sell or retail 
any simple or compound drugs, on pain of a fine of 500 livres. 

(b) Law of 21st Germinal, Year XI (April 11th, 1803). 

Article 32.-Pharmacists may not deliver or retail any medicinal 
preparations or compound drugs, save according to a prescription 
made therefor by doctors of medicine or surgery or by officiers 
de sante under their signature. They may not sell any secret 
remedy ... 

Article 33.-Chandlers and druggists may not sell any phamla
ceutical compound or prepar~tion on pain of a fine of 500 francs. 
They may continue to carry on wholesale trade in simple drugs, 
but may not retail drugs by medicinal weight. 

Article 36.-Ail retailing by medicinal weight, all distribution of 
drugs and medicinal preparations in playhouses or booths, in public 
places, fairs and markets, all advertisements and printed posters 
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indicating secret remedies, under whatever name they are presented,. 
shall be strictly prohibited. Persons guilty of this offence shall 
be prosecuted under correctional police proceedings and shall be 
punished in accordance with Article 83 of the Code of Offences and 
Penalties. · 

(c) Law of July 12th, 1!116, concerning the Importation, Trade in, 
being in Possession of and Use of Poisonous Substances. 

Sole Article.-The Law of July 19th, 1845, on poisonous substances 
is modified and supplemented as follows : 

Ad Article I.-Infringements of the public administrative regu
lations regarding the sale, purchase and use of poisonous ~ubstances 
shall be punished with a fine of from 100 to 3,000 francs and with 

. a term of imprisonment varying from six days to two months, or 
with one of these sentences only. 

Ad Article 2 (modified).-Any person who contravenes the provi
sions of these regulations regarding narcotic drugs shall be punished 
with a term of imprisonment varying from three months to· two 
years and with a fine of from 1,000 to 10,000 francs, or with one of 
these sentences only. 
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THE CAUSES OF MALARIA. 

Anatolia may be divided up into two entirely distinct regions : 
the coastal plains and the central plateau. 

Apart from the western massif, most of the mountain ranges 
run parallel to the. coast. Between them and the sea are plains, 
sometimes a hundred kilometres wide, the slope ofwl;lich diminishes 
as they approach the sea. In some places in the north and south, 
the mountains fall straight into the sea ; but between the western 
ranges, the waters have carved out numerous steep-flanked valleys. 
The coastal regions-thc:lse in which agriculture prospers most 
but where malaria is most prevalent-are traversed by many 
watercourses rising as torrents in the mountains, but gradually 
growing more sluggish as they straggle across the plains. 

The high plateaux are also scored by meandering streams. !\"ear 
the coast, their flow is stayed both by their own silt and by dunes 
formed by the sea. 

To the north, the Ye~il Irmak, the Kizil Irmak and the Sakarya, 
which flow into the Black Sea, on the west the Gediz, the Greater 
and the Lesser Menderes, which flow into the £gean, and in the 
south the Seyhan, the Jeyhan, the Gtiksou and the Tarsus, which 
flow into the Mediterranean, form, on the high plateaux, in the 
coastal plains and at their mouths, vast sheets of stagnant water 
which are favourable breeding-grounds for the mosquito. Spring 

9 
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Hoods cover large areas, and the pools fo~ed in low-lying land 
when the waters recede are the homes of many generations of 
anopheles. 

In addition to the larger rivers along the coast, many brooks 
and streams form countless residual pools. For instance. the 
mouths of the brooks in the Istanbul region and in Thrace, the 
fringes of the Lesser and the Greater (:ekmece, the land inundated 
by the Tunca, the Ergiine and the l\liri~t. and the Inos region near 

, the mouth of the Miri~t, suffer from malarial epidemics every year. 
The average height of the Anatolian plateaux is about 1,000 

metres, and those parts of Anatolia which lie 200 metres or less 
above sea-level do not form more than 5 per cent of the total area 
of Anatolia. Central Anatolia is traversed by the Kizil Irmak, 
which, after describing a vast curve, descends into the coastal 
piains, where it spreads out into extensive marshes before entering 
the Black Sea. 
_ The Konya plateau, of an average height of 1,000 metres, 
possesses some ten small lakes. Numerous streams rise in this 
region and disappear again after many meanderings and the form
ation of stagnant pools, which, with the shallow and reed-covered 
lakes, are all breeding-grounds for the anopheles. 

Rain also plays an important part in the persistence of malaria. 
The rainfall is heaviest along the coast and in the interior, in the 
north in the provinces of Trabzon and Rise, and in the south in 
the provinces of Antalye and Dortyol. It attains an average of 
1,000 millimetres in the provinces of Trabzon and Rise, and 800 
to 900 millimetres in the provinces of Antalye and Dortyol. It is 
700 millimetres at Istanbul and in Thrace, and 600 millimetres in 
the Adana region. Farther inland, towards the centre of the 
peninsula, the rainfall decreases to between 250 and 400 millimetres. 
During the rainy season, in the spring and in summer, the formation 
of sheets of stagnant water is a very important factor in the recru

descence of endemic malaria. 
In addition to the natural formations of stagnant pools by rivers, 

lakes and rain-water, there are reservoirs dug out for farming 
purposes : irrigation canals, wide-mouthed wells sunk in the tobacco 
fields and vegetable gardens, fountain basins and pools formed 
near wells and springs or in old clay-pits-all factors which help 
to give malaria a character of permanent endemicity. 
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There are also vast differences in the temperature between the 
coastal belt and the interior. In the Mediterranean coastal plains, 
the maximum is 42.5o Centigrade in summer and the average for 
the year is about 19o; in the north, the annual average is 14.5° at 
Trabzon, 14.2o at Samsun and 13.8o at Istanbul.; in the west, 
in the Smyrna region, it reaches 17 .4°. . . 
. The temperature is distinctly lower on the high plateaux, where 

the. annual average varies between 8° and 12"-11.7° at Konya,, 
11.9o at Ankara, 8.8o at Sivas and 4.6o at Kars. In the interior 
of Anatolia, the difference .in temperature between night and 
day sometimes reaches 3Qo to 35°. 

The incidence of malaria is very heavy in the coastal region, 
. which has a high average temperature, many pools of stagnant 
water and. an abundant rainfall ; here, also, agricultural labourers 
are constantly moving from place to place wherever labour is 
required. In the interior, on the other hand, certain places show 
a slight or average incidence of malaria, this depending upon the . 
configuration of the country (lakes, marshes, reed-beds, rice-fields, 
etc.). 

THE CAMPAIGN AGAINST MALARIA, 

Legislative Measures. 

For centuries past, malaria has been endemic in several provinces 
of Turkey ; each year, previous to the systematic organisation of 
the anti-malaria campaign, a considerable number of adults and 
children in the plains, where· farming and commercial activities 
are intensive, were obliged to cease work owing to malaria. One 
of the first aims of the Government of the Republic was therefore 
to ~reate an organisation which would be able to s~pply medica
ments to even the remotest villages. Law No. 839, of May 13th, 
1926, !_aid down the technical and administrative bases of the 
campaign against malaria. 

The main features of this law may be summarised as follows : 

(a) In all regions declared to be malarial by the Ministry 
of Health and Social Assistance, special organs shall be created 
for the campaign against malaria ; post-graduate courses shall 
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be organised to ensure the proper training of doctors and 
health officers who may be called upon to work in the various 
institutes, laboratories, hospitals and dispensaries of. these 
organs; 

(b) All Government services shall be bound to co-operate 
in the campaign against malaria in such places and at such 
times as the Ministry shall specify ; • 

(c) In regions declared to be malarial, the Ministry of 
Health and Social Assistance shall distribute free of charge 
quinine or other febrifuges to poor peasants or to taxpayers 
who are called upon to provide labour in lieu of the road tax, 
and to all indigent persons in towns and villages ; 

(d) · In the regions declared to be malarial, public or 
private undertakings and farmers shall be bound to distribute 
to their employees quinine or other febrif!lges free. of charge 
and in accordance with scientific methods. They shall likewise 
be bound to take all such measures for the prevention of 
malaria as may be necessary to protect their staiT ; 

(e) No stagnant water which may serve as a breeding
ground for . mosquitoes shall be allowed to remain within 
dwellings or in vineyards or gardens, within the precincts of 
towns and villages, or within a distance from such localities 
as the' anti-malaria campaign shall specify ; 

(/) Within two years from the coming into force of the 
law on the campaign against malaria, towns and villages 
possessing a municipal organisation shall submit to the Minis
try of Health and Social Assistance plans for the removal of 
waste water and stagnant water ; 

(g) The local population shall drain ofT all stagnant water 
within the campaign areas wherev~r this can be done by 
"minor improvement works "-i.e., works which do not neces
sitate more than five days' labour a year.- This work, which 
shall be divided between the inhabitants by the body of elders 
in the villages and by the municipal authorities iJI the towns, 
may be furnished either in the form of labour or in the form 
of a cash payment ; . 

(h) The departmental authorities shall be responsible for 
_the draining of marshes too extensive to be dealt with by 
"minor improvement works" ; 
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(i) The villages situated within a radius of three kilo
metres from a large centre of infection which it would be too 
difficult an undertaking to render healthy may be evacuated 
to the nearest healthy region. · 

(j) Any person infringing the law relating to the anti
malaria campaign or f!liling to carry out the obligations it 
imposes, or 4>eeking to hinder anti~malaria campaign officers 
when inspecting dwellings, or repeatedly neglecting to conform 
with the health instructions issued by the anti-malaria cam
paign organs are liable to punishment ; 

(k) When an owner omits to drain off stagnant water 
likely to form a breeding-ground for anopheles, the necessary 
work shall be carried out by the State at the expense of the 
party concerned. 

At the end of each malaria season, bonuses in money or in kind 
are granted to doctors, health agents or officers who have obtained 
particularly good results by their activity in the campaign ; bonuses 
are also granted as a reward for anti-malaria propaganda and land 
improvement works, undertaken by schoolmasters, village elders 
or private individuals. 

Under Law No. 826, of April 26th, 1926, medical practitioners 
who have obtained their diploma since 1927 and all civil and 
military medical officers attached to the State, departmental or 
municipal administrations are bound to undergo a three months' 
training course in the anti-malaria institutions to which they are 
assigned by the Ministry of Health and Social Assistance. For 
this purpose, a malaria institute was created at Adana in 1928, in 
which theoretical and practical courses for civil and military 
medical officers are given each year on hrematology, parasitology, 
entomology, epidemiology and the clinical aspects of malaria and 
methods of earrying out land reclamation an<) improvement works. 
These courses also include study tours in the antimalaria campaign 
areas. 

Law No. 827, of April 26th, 1926, provides for the purchase by 
the Government of certain quantities of quinine· known as State 
quinine, to be sold at a low price to the inhabitants of malarial 
regions. This quinine, issued in the form of rose-coloured pills, 
is sold through the agricultural banks. Moreover, for the 
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requirements of the· anti-malaria campaign organs, the State issues 
free- of charge to malarial patients green quinine pills the sale of 
which is strictly forbidden. ' 

The rules for the application of the Law on the Anti-:Malaria 
Campaign came into force on February 16th, 1927 . 

. 
Anti-Malaria Organisati~n . 

. In 1924, the Governmenf of the Republic instructed a Malaria 
Commission, presided over by Dr. Refik Bey, Minister of Health 
and Social Assistance, to draw up a technical and administrative 
basic plan for the creation of an anti-malaria service ; this Com-

. mission's first act was to conduct a preliminary enquiry into the 
incidence of malaria in Turkey . 

• 
As soon as the most heavily infected areas had been mapped out, 

three anti-;'Dalaria missions, under th,e direct orders of the Ministry 
of Health and Social Assistance, were set up at the beginning of 1925 
at Ankara, Aydin (basin of the Lesser and the Greater Menderes) 
and Adana (basins of the Seyhan and Jeyhan, between the Taurus 
range and the Mediterranean). · 

In 1926, two new areas were opened at Bursa and Konya ; in 1928, · 
:~:reas were established at Samsun (mouths of the Kizil Irmak and 
the Yei!11 Irmak), at Koc;aeli at the mouth of the Sakarya, and 
finally; in 1929, ·the areas of Istanbul, Eskisehir (basins of the 
Sakarya and the Porsok), Antalya, on the Mediterranean sea-coast, 
and Manisa. At present there are, in Turkey, eleven anti-malaria 
campaign areas, including twenty-four departments with 228 towns, 
3,356 villages and a total population of 3,659,864 (25 per cent of 

· the population of the Republic and 24.9 per cent o(its area) ; this 
network is extended and supplemented as a greater number of 
specialised doctors and health agents becomes available for this work. 

Each area is under the direction of a qualified malariologist, 
with the rank of President. · A motor-car is placed at his disposal 
and a central laboratory with one or two he.ads of laboratory, who 
make blood tests and conduct anopheles research. 

The eleven areas are divided into sixty-four sectors, directed hy 
medical officers, and into 255 sub-sectors in charge of health agents ; 
as each sub-sector includes from ten to twelve villages, health agents 
of the rural districts make their rounds on a horse or mule • 

• 
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Each sector possesses its policlinic.: most of them also possess 
a small laboratory. There is.a hospital with twenty beds for malaria 
patients at Adana, and dispensaries with from five to ten beds in 
the centres of a number of sectors.' Lastly, in certain areas, 
workmen skilled in drainage, land improvement, paraffin-sprayil}g, 
etc., have been placed at the disposal of the medical officers of 
sectors. 

·All the. inhabitants of localities within the campaign areas are 
examined twice annually, in the spring and in the autumn, by the 
doctors of the campaign missions. The results of these inspections 
are entered in a register, in which, against the name of each 
individual, the following information is given : date of exa,m
ination, general health of individual, previous malarial history, . 
presence or absence of enlarged spleen, results of blood tests. 
The various degrees of splenomegaly are ind:cated by the following 
:;igns : 

( +) = spleen extending not more than two fingers' breadth beyond 
the false ribs ; . 

( + +) = spleen reaching the middle of the distance separating the 
tenth false rib from the umbilicus ; 

( + + +) = spleen reaching the umbilicus ; 
( + + + +) = spleen extending beyond the umbilicus. 

The registers are prepared i~ such a way as to allow of the entry 
of the results of four successive inspections for each person-i.e., 
inspections covering a period of two years. The doctors must 
themselves carry out the general examination, the patient being 
in a recumbent position. 

Curative Treatment. 

All acute or chronic cases of malaria and relapses discovered 
during the half-yearly inspections or in the dispensaries are classi
fied and treated. Patients requiring treatment are entered in the 
registers for the distribution of quinine under the same serial 
number as in the register of general examinations-a system which 
allows all the necessary information to be obtained rapidly. The 
quinine distribution registers are made up for a twelve-months 
period, daily entries being made concerning the curative and 

•• 
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preventive treatment applied (d~ses in cgrm. of quinine). Curative 
treatment is given according to Nocht's method : 10 cgrm. of 
hydr~c~1loride o~ quinine per year of age up to 10 years and 1 grm. 
of qumme per d1em on an average above 10 years of age (in serious 
cases, this dose may be \,ncreased). Children under 3 years of age 
are given 10 cgrm. pills of euquinine. Formerly, quinine tannate 
made up in chocolate tablets was used for children of from 3 to 
10 years of age, but this system had to be abandoned, owing to 
difficulties of transport and preservation in a warm climate ; these 
tablets will be replaced by sugar-plums. 

In acute cases or relapses with fever, the treatment is as foll~~s : 
administration of quinine for seven days (initial treatment) ; two 
days' rest ; then administration of quinine for three consecutive 
days, followed by four days' rest, over a period of four weeks 
(follow-up treatment). 

In chronic cases with enlarged spleen and general weakness but 
without fever attacks, the treatment referred to above as "follow
up" treatment is immediately applied. 

Every malaria patient undergoing treatment receives a card 
indicating the method of treatment applied. Advice to the patil'nt 
as to how to take care of himself is given on the back of each card. 
The quantity of quinine to be taken is entered both on the personal 
card and in the distribution register, opposite the date on which 
the patient should take his quinine. 

Health agents visit the villages systematically and distribute to 
the persons entered on their register the amount of quinine neces
sary for one week. If, in the course of treatment, a patient suffers 
from a severe attack, the treatment is recommenced ; this is also 
the case.when h~matozoa are found in the blood of a patient who 
has completed his treatment. 

Two quinine distribution registers are kept for each village : one 
by the village headman (muhlar) and the other by the health agent. 

Carriers of the tropical form receive a "follow-up" treatment 
which is repeated twice or thrice annually, according to require
ments.· 

Serious cases accompanied by vomiting and diarrhrea are given 
intramuscular or intravenous injections of 0.5 cgrm. quinine hydro
chloride plus 0.25 cgrm. uretane, in 10 to 20 c.c., or ~ometi~es ~~re, 
of physiological saline. Patients who, on completmg thetr qumme 
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treatment, still show signs of anremia and weakness, are given a 
tonic in the form of pills containing each : 

Quinine hydrochloride •....•.•......•••.. · 0.1 cgrm. 
' Sodium arseniate ...•......•...........• · · 0.002 ~grm. 

Iron peroxalate •..•..........•..... ·,· . • . • 0.05 cgrm. 

two pills per day for the first week, three pills during the s~cond. 
week, and a rest of five days. This treatment may be contmued 
for two or three months. 

Preventive Treatment. 

Quinine is distributed for preventive purposes to the malaria-free 
inhabitants in the campaign areas and is administered according 
to Ziemann's method-i.e., every four days.- This treatment is 
continued dui-ing the whole ofthe malaria season. Up to the age 
of ten, 10 cgrm. is administered per year of age ; for persons over 
to the dose is 1 grm. per day. All persons undergoing preventive 
treatment receive a treatment card, and the quantities of quinine 
administeted free of charge are entered both on these· .cards 
and in the quinine distribution register. Preventive treatment is 
given only to persons who can be kept under close supervision, 
such as schoolchildren, soldiers, policemen, gendarmes, workmen 
engaged in road making or repairing, officials, railwaymen, etc. 
The quinine is distributed either by the' agents of.the anti-malaria 

· missions or direct by the undertakings or establishments concerned. 

Blood-Tests. 
- . 

Blood specimens, which are taken once a year in the spring, are 
examined by the thick-drop method at the central laboratory of the 
area concerned. Each slide is wrapped in a sheet _of paper which 
gives the name, age, address, the serial number under which the 
patient is entered on the examination register, his general condition 
and the state o~ the spleen. After they have been examined, the 
slides are returne!l to the campaign sectors, together with the 
wrapper on which the species of l!rematozoon found have been 
entered. This information is recorded in the test and case register 
and in the quinine distribution register. The laboratories also keep 
their own register in which they enter the results of their analyses. 
The object of these general blood tests is to establish, once a year, 
the parasite index of the villages. · 



MALARIA CONTROL IN TURKEY 13!1 

CAMPAIGN AGAINST MOSQUITOES. 

The central laboratories of the campaign areas are required to 
identify the species of mosquitoes to be found in their sector, to 
keep a register specifying the place where they are caught and the 
date, and to make a collection of the various mosquitoes and 
anopheles in the sector. 
· In 1926, the Ministry of Public Health and Social Assistance 
requested Profess?r MARTINI, of the Hamburg Institute of Trop~cal 
Diseases, to undertake a study tour in the various Turkish provinces 
and campaign areas for the purpose of identifying the different 
species of anopheles and mosquitoes. These investigations have 
since been co~tinued by the presidents of the campaign areas who 
accompanied him on this tour. Fellowships have been granted 
by the Ministry of Public Health and the Health Organisation of 
the League to enable a certa.in number of presidents of the campaign 
areas, heads of laboratories and medical officers of the campaign 

· sectors to f(lllow the cour~es of the International Schools of 
Malariology at-Hamburg, Paris and Rome. 

LIST· oF MosQUIToEs IDENTIFIED IN TuRKEY. 

Species. 

.Anopheles maeu/ipennis ~eigen. 
• e/utus Edwards 

• bifurcalus Meigen. 

• algeriensis Theobald 

• nigripes Staeger 
• hyrcanus Pallas 

• superplctus Grassl . 

Uranolrenia ungulcula/a Edwards 
Mansonia richiardii Ficalbl 
Theobaldia longiaero/ala Macquart 

Where caught 

In all the campaign zones • 
Ankara, Konya, Aydin, Adana, Sam

sun, Bolvandin. 
Toros, Ankara, Aydin, Osmaniye, 

Tekirdag. 
Aydin, Kusadasi, Adapazar, Kutahya, 

Ezine, Afyon-Karahisar, Dillske
lesi, Adana. 

Izmit, Aydin, Toros. 
Samsun, Terme, Izmlr, Izmit, Aydin, 

Adana. 
Ankara; Afyon-Karahlsar, Adana, 

Konya, Eskisehlr, Samsun, Iznik, 
Bursa, Aydin, 1\lersin, Tekirdag. 

Adana, Aydin, Ankara, lzmit. 
Afyon-Karahisar. 
Adana, Konya, Urfa, Samsun, Istan

bul, Izmit, Ankara, Aydin. 
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Species' 

1'heobalrlia annulala Schrank 

morsilans Theobald 
• fumipennis Stephens 

Orthopodomyia pulchripalpis Rondanl 
.£des caspicus Pallas 

marire Sergent 
:ammi/lii Theobald 

• pu/chri/arsis Rondiani 
• excrucians Walker 
' . • /ulescens Fabricius 

diversus Theobald 
• lepidonotus Ed wards 1 

• reflkl Medjid • 
• sublrichurus Martini 
• nigrocanus Martini 

salinus Ficalbl 
ornatus llleigen 
echinus Edwards 
verans llleigen 

• cinenus Meigen 
ll'gypli Llnmeus 

Cule:c modes/us Ficalbl 

• pusi/lus Macquart 

• horlensis Ficalbl 
apicalis Adams 
marlinii Medjid 1 

deserlicola Kirkpatrick 

• mimelicus Noe 
lrilll'niorrh1Jnchus Giles 
theileri Theobald 
/orrienlium Martini 

• lalicinctus Edwards 

• perexigus Theobald 

• pipiens Linnreus 

When caught 

Afyon-Karahi~ar, Adana, Bolu, Aydin, 
Bursa, Ankara, Izmit. 

Adana, Aydin, Istanbul, Izmit. 
Adana, Izmit. 
Izmit. 
Ankara, Afyon, Bolu, Tekirdag, Sam-

sun, Izmit, Aydin, Adana. 

Mersin. 
Kusadasi. 
lzmit, Aydin. 
Ankara; 
Kutahya, Afyon, Ankara • 
Izmit, Aydin. 
Ankara, Izmit, ·valova, Aydin. 
Ankara. 
Jzmit, Aydin. 
Afyon. 
Aydin, Izmit, Kusadasl. 
Ayrlin, Izmit, Adana. 
lzmit, Aydin, Adana. 
Adana, Ankara, Bolu, Bursa, Dinar. 
Adapazar. 
Samsun, Istanbul, Adapazar, lzmit, 

Adana, Fethiye. 
Izmit. 
Tarsus • 
Konya, Ankara, Afyon, Adana, Aydin . 
Bursa, lzmit, Aydin. 
Mer sin~ 
Adana. 
Samsun, Adana, Ankara, Aydin . 
Adana, Aydin. 
Ankara, Izmit, Adana, Aydin, Bursa. 
Adapazar. 
Izmit, Aydin, Adana • 
Aydin, Adana • 
In all parts of Turkey . 

1 Larva discovered by Dr. Medjid In ·192"i. Bibliography : Report of the 
Second Turkish National Jlledlcal Congres~. Archiv ftlr Schiff•· und Tropen
hygiene, 1928, Bd. 32, S. 306. 

1 Discovered for the first time at Ankara. Bibliography : Report of the 
Second Turkish National Jlledicnl Conl!fess. Archiv ftlr Schiff•· und Tropen
h•Jgiene, 1928, Bd. 32, S. 310. 

1 Discovered in 1929 at Mersin. Bibliography : Third Turkish National 
llledical Congress. 
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Malaria-carrying Anopheles. 

Up to the present, the following seven species have been identified 
in the campaign areas : 

l. A. maculipennis.-Although this is met with in every 
,area·, it does not always act as a carrier ; it is rarely found 
south of the Taurus, but abounds in the Eski~ehir district and 
the Sakarya and Porsuk valleys; however, it is A. elulus which 
is most commonly found in dwellings and epidemic foci. 
Although the stomach contents of the maculipennis caught in 
the Eski~ehir district have not been subjected to the precipiti.n 
test, and the eggs of these anopheles have not been studied 
with a view to identifying their varieties in accordance with 
Falleroni's list of types, the external appearance of these 

· insects enables them to be classed as zoophiles. 
In all the other areas, A. maculipennis is the principal carrier. 

2. A. elutus.-Like A. maculipennis, this species is very 
common in every area and is the chief carrier in the Adana 
district. On examination, the sporozoite index was found to 
be 2.5 per cent (Ekrem Tok). 

3. A. bifurcatus.-· This is found in all the campaign areas, 
although iii smaller numbers than the previous species. During 
the winter, it remains in the larval stage, assuming the adult 
form in the· first waf"m days of spring. Although it is usually 
considered to play. an important part at that season in 
transmitting malaria, it appears to be less dangerous in this 
respect ~n Turkey than elsewhere. 

4. A. algeriensis.-This has been identified in the Aydin, 
Bursa, Ko~;aeli and Adana areas ; it is found in the adult form 
from the month of May onwards and all through the summer. 
In Turkey, it possesses all. the characteristics of the "wild" 
anopheles and therefore only plays a minor role. 

5. A. ~igripes.-Dr. Medjid's investigations have shown 
that the Iarvre of this species are found in hollows in trees ; 
it has been identified in the Ankara, Aydin and Koc;aeli 
areas and in the Taurus, and plays a very small part in the 
transmission of malaria. 
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6. A. hyrcanus.-Thi~ is found in very large numbers ~n 
the rice-fields in the Ankara, Aydin, Bursa, K01;aeli. Adana 
and Samsun areas; it is a "wild" a~~phele and hence of little 
importance as a carrier. 

- 7. A. superpictus.-This is found in very large numbers in 
all the campaign areas, especially during the summer and 
autumn ; it ranks next in importance as a carrier to the 
A. maculipennis and the A. elutus. 

Destruction of Larvre. 

The Ministry of Public Health attaches great importance to· the 
destruction of malaria-carrying mosquit9es and to the draining-off 
of stagnant water forming a favourable breeding-ground for these 
mosquitoes. The removal of such water has been made compulsory 
wherever this is practicable, and the Offi!!ials of the Anti-Malaria 
Service are required to see that the law is carried out. Where it 
is not possible to drain off the water, recourse is had to larvicides ; 
the one most commonly used is Paris green mixed with road-dust, ' 
ashes or very fine earth in the proportion , of 2 per cent. This 
mixture is spread on "the surface of the water by means of sprays, 
or even by hand, from 5 to 10 grammes being used per square metre. 
This method always produces excellent results, provided account 
is iaken of the biological characteristics of the larvre and of the 
climatic conditions. Pari~ green has been used in certain areas _ 
since 1927 and its employment has now become general. 

Mazout is also employed as a larvicide, but, as it is more costly, 
its use is confined to the large towns. Lastly, the following culici
phage fishes have been introduced : 

1. Cyprinodon faciatus Valenciennes. 
2. Hemigrammacapoela culiciphaga Pellegrin. 
3. Cyprinodon cipris Heckel. 
4. Phoxinellus Kervillei PellegriD. 
5. Nemachilus argyrogramma Heckel. 

Destruction of Imagoes. 

The law on the prevention of malaria requires all doors and 
windows of public establishments, factories, barracks and schools 
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situated _in the campaign areas to be screened. It is the duty of 
the medical officers of the Anti-l\Ialaria Service to see that this 
law is carried out and that buildings are properly screened. 

During the months of January, February and l\Iarch, as soon 
as the anti-larval campaign has ended, efforts are made to destroy 
adult anopheles hibernating in dark corners of dwellings and stables. 
A solution of 25 grm. of black soap in 1,000 c.c. of formalin is used 
as a spray, after all openings in the rooms have been stopped up. 
After a certain time, the walls and ceilings are swept and the 
insects collected. 

At Istanbul and Ankara, a special campaign has been inaugurated 
for the destruction of adult mosquitoes. 

At Ankara, the anti-larval campaign has been pursued so ener
getically that all breeding-places of mosquitoes may be said to 
have been cleaned up. Since 1925, a very large number of marshes 
have been drained and strict and constant supervision is exercised 
by a special organisation over all accumulations of water which 
are likely to serve as breeding-places for anopheles larvre. More
over, a ·permanent team of officials of the Anti-Malaria Service 
disinfects ·an passenger or goods coaches by spraying as soon as 
they arrive at Ankara. The anopheles and culex thus collected 
are sent for examination to the Central Laboratory of the Anti
Malaria Service. 

At Istanbul also, special teams are employed to destroy the 
larvre in winter ·and to deal with imagoes in summer. 

IMPROVEMENT WoRKS. 

Where~s minor improvement works are carried out by commu
nities in accordance with the plans of the hydraulic engineers 
attached to the anti-malaria campaign missions and under the 
supervision of these engineers, major works, such as the improve
ment· of the banks of rivers and lakes, the draining of huge 
marshes or the building of dykes against floods, are undertaken by 
the Ministry of Public Works, which has been very active and 
successful in this field. For instance, since 1925, more than 32,000 
hectares of marshland have been drained and 3-10,000 metres of 

canals have been dug. 
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Wherever spring rain-water has collected and is likely to become 
a breeding-place for anopheles, these pools are either treated with 
larvicide or drained by means of motor-pumps which discharge 
the water on to permeable soil. Each campaign area possesses a 
mobile motor-pump with 150 to 200 metres of piping, capable of 
pumping 40 to 50 cubic metres yer hour. 

PROPAGANDA. 

The Ministry of Health believes that its campaign against malaria . 
will only be crowned with final success when the most backward 
elements of the population have been convinced of the campaign'~ 
usefulness and converted to new methods by carefully conducted 
propaganda. Consequently, all possible means are employed to 
disseminate knowledge of the danger of malaria and the methods 
by which it may be combated. The medical officers of the cam
paign missions give numerous lectures to the public and the school
children, while propaganda of every kind is carried on by means 
of posters, the cinema, the Press and the distribution of pamphlets. 

STATISTICS. 

The health agents prepare each week and forward to the medical 
officer of their sector a table showing the number of malaria patients 
in their sector, the quantities of quinine and other medicaments 
distributed during their visits, the number of patients who have 

- completed their treatment or have left the sector before its com
pletion, the number of deaths, the quantities and the localities in 
which paris green has been employed, and the nature of minor 
improvement works carried out during the week. 

The medical oflicers of sectors transmit to the presidents hr ~am
paign areas a weekly account .of the statistical tables "commu~f.ittJd-
to them by their health agents. . . · 

• The presidents of the campaign areas prepare fortnightly a statis
tical table of tlie data supplied to them by the medical officers of 
sectors, which they transmit to the Ministry of Health, with the 
nwteorological bulletin. of the last fortnight and a statement of the 
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number of patients treated either at the malaria hospital or in tl 
d

. . . le 
1spensar1es. 

Twi?e annually, after the general spring and autumn inspections, 
campa1gn sectors and areas also prepare tables showing the number 
of persons examined during the six months ; the number of cases 
of enlarged spleen noted and its degree in the age-groups 0-10 years, 
11-20 years and over 20 years ; the spleen rate of each of these 
age-groups ; the number of blood tests made ; the nature of the 
hrematozoa identified ; the parasitical index of each age-group and 
the proportion of splenomegaly among carriers. 

At the end of each year, the presidents of the campaign areas 
send to the Ministry of Health a detailed report, illustrated by 
maps, photographs and graphs, on the work of their mission. 

We have grouped in a table (pages 146 and 147) the essential data 
gleaned from .the statistics prepared by the anti-malaria campaign 
missions from 1929 to 1932. 

ENDEMIC INDEXES. 

In order to ascertain the incidence of endemic malaria in a given 
area and to discover cases of malaria, it may be sufficient in the 
early stages of the enquiry to examine the spleen, as a simple and 
rapid method of diagnosis. In a country, however, in which the 
campaign against malaria is being conducted over a vast territory 
among millions of individuals, the spleen rate alone does not give 
results by which the endemic situation in one year may be compared 
with that in another. It only provides an adequate basis-of com
parison in. a definitely delimited region in which the population 
remains relatively stable. 

As, in Turkey, the campaign areas are being extended each year, 
and the number of inhabitants is increasing proportionately, the 
spleen rate for a given year cannot be compared with that for the 
prev~s year. It might, at first sight, be thought that, unless 
a new epidemic occurred, the spleen rate ought to decrease after 
twelve months' anti-malaria treatment ; but, as a matter of fact, 
it has been noted that sometimes the index has increased rather 
than diminished. In ·the Ankara area, for instance, the spleen 
rate for the spring pre-epidemic period, which was 17.3 in 1926, 

10 



RESULTS OF HALF-YEARLY SPLEEN EXAMINATIONS AND BLOQh\ t STS IN THE ANTI-MALARIA CA;I . 
___ __ ~~ n....~\ PAIGN AREAS, 19..!9•193..!. 

Spleen rates (percentage) Parasite rat<!!'..,.~ . 
~ , (percentage) Percentage ol tbc various parasites In po!!ltlve tnta • 

19291 Campaign areas 
( s• 

1930 1931 1932 1929' 1930 ll-'" i' 
~ 1931 1932 1929 1 '•3o 1 ll:H 

A• S A S A S A S A S A J --t- -- Plasmodium --- - - - - - --- ___ H~\3_2 __ 
---- -1----1---1~-- --1- I . A S A S A S A s A A. 

':. T. -:: -= 13.06 P. vivax • o o o o 0. -= =-= :- :-::: -::---------------·----Ankara 
All ages •••••••• 11.9 13.1 

0-10 years ..... 16.9 20.08 
11-20 yean .. . .. 10.0 10.6 
20 years and over. 9.2 · 8.2 

Aydin 
All ages ••• •· • • • 111.3 
~10 years ..... 19.2 

11·20 yean ..... 22.2 
20 years and over. 18.2 

Adana 
All agu ••••• ,' •• 16.2 
0-10 ~·ears ••••. 18.7 

11·20 years ..... 17.4 
20 years and over. 11.9 

Bursa 
All age& ••.•••••• 

o-10 years . •••. 
11-20 years ..... 
20 years and over. 

4.6 
5.9 
5.4 
3.5 

Konya 
All agu ........ 16.8 

0·10 years .. . .. 18.06 
11-20 years •• • •. 16.1 
20 years and over. 16.4 

K~ell 
All agu •••••••• 

0-10 yt'ars •.••• 
11-20 years ... .. 
20 years and over. 

Samsun · 

4.6 
4.7 
5.2 
4.1 

All ages •••••• , . 11.3 
o-10 years •••• . 14.6 

11-20 years • • • . . 18.0 
20 years and over. 30.3 

Eskisehlr 

24.0 
26.5 
25.7 
21.9 

15.6 
18.4 
17.1 ' 
12.3 

6.6 
8.1 
6.3 
3.7 

14.3 
18.6 
13.1 
12.2 

7.'1 
' 9,0 
8.5 
6.6 

11.0 
10.9 
12.7 
9.5 

All•ages • • • • • • • • - 24.4 
0-10 years • . • • . - 32.3 

11-20 years .. .. . - 21.6 
20 years and O\'er. - 21.9 

Manisa . 
All agel • .. • .. .. - 17.2 

Q-111 years •••• , - 20.9 
11-20 years . . • • . - 20.0 
20 years and over. - 13.6 

Antalya 
All aou • . . • . . . . - 14.8 
~10 years • • . • . - 16.5 

11-20 years • .. .. - 16.3 
20 years and over. - 12.6 

Total 
Ali o.at.s •• , ••••• 
0-10 yoar.~ •••.• 

11-20 years ..... 
20 years and over. 

13.4 
15.5 
15.0 
12.2 

16.2 u.s u .o 10.1 
22.6 20.4 18.0 '15.0 
14.6 11 7 12.6 7.8 
11.5 12.2 11.4 7.6 

24.1 27.0 32.4 32.0 
2.1.4 31.3 34.2 32.2 
28.4 31.6 35.1 33.2 
22.4 24.5 30.5 31.4 

15.1 13.7 16.4 19.1 
18.8 16.4 20.6 23.0 
16.6 14.0 17.1 17.6 
11.7 11.2 12.9 16.0 

1.1 
10.0 

7.1 
&.2 

5.9 
9.1 
6.2 
3.8 

6.6 
9.8 
7.3 
4.5 

6.7 
9.3 
4 .9 
3.6 

24.5 19.3 28.9 28.4 
27.6 23.5 33.3 30.1 
23.8 18.6 26.9 26.6 
2.?·3 16.7 26.7 25.0 

5.9 
7.5 
6.1 
4.8 

7.3 8.3 15.3 
9.7 10.2 19.7 
7.6 8.9 15.3 
5.6 6 .6 12.1 

13.4 14.9' 16.9 14.8 
13.8 15.4 17.0 15.1 
14.0 16.5 20.0 14.5 
12.6 13.6 15.2 14.7 

20.4 12.9 10.0 11.2 
29.7 20.5 15.6 16.6 
18.0 10.9 9.0 8.8 
14.0 7.6 6.0 7.9 

20.2 16.2 1'1.9 14.1 
23.5 19.7 19.1 18.1 
22.9 17.3 20.4 15.9 
17.0 13.2 35.4 11.7 

22.3 16.0 23.1 22.7 
22.5 18.4 22.9 24.7 
25.9 18.4 25.4 22.1 
20.4 13.7 21.8 21.1 

16.2 
19.3 
17.0 
13.9 

17.9 
21.0 
18.0 
14.9 

11.09 
17.0 

9.02 
9.8 

33.1 
35.3 
34.0 
31.4 

21.'1 
26.9 
21.1 
17.2 

8.0 
13.1 
8.1 
4.9. 

29.1 
35.1 
26.6 
25.9 

15.2 
20.2 
16.0 
u.s 

20.9 
.22.8 
20.1 
20.0 

17.4 
23.8 
16.3 
12.6 

21.9 
25.0 
23.9 
18.7 

20.29 
21.77 
19.66 
19.46 

8.'1 
13.3 

6.7 
5 .1 

37.3 
41.1 
36.8 
35.0 

16.4 
19.09 
15.5 
11.9 

6.4 
9.3 
6.6 
4.4 

20.0 
25.9 
17.7 

. 17.0 

17.3 
24.2 
17.6 
12.3 

19.3 
19.3 
18.7 
19.7 

17.5 
22.7 
14.3 
14.2 

22.5 
23.7 
23.6 
20.9 

19.06 
19.74 
19.53 
18.2 

19.6 
25.3 
19.1 
16.8 

6.8 16.3 
8.0 22.8 
5.6 11.2 
4 .6 15.2 

15.9 35.3 
22.7 46.7 
15.5 31.6 
13.5 27.6 

9.1 12.0 
8.8 13.5 . 
9.7 10.5 
9.0 10.9 

4.5 
5.9 
4.7 
3.2 

i!,.. 4.9 5.2 14.1 12.6 • faleip......... 21.0 27.4 J:J.9 2:.!.7 10.a IJ:-t 1~:~ ~~:: 
;sJ t~ t~ ~~:~ ~~:~ T;.pem.::a~:~i·ft~ :: 1~·i 1~·: 1

11.2
3 ~·~ -3, 's7 1~·"3 ~·1 ti.~ 

9.9 16~ 
15.1) ~ 

8.3 171 
7.5 10: 

IX ~ypes • • • • 1.6 0.6 1.7 0.2 7.& 1.2 0.2 O.l\1 j 
M' ed ' . ' "''" • · ""· u... 1.4 

·~1~ 6.1 32~.83 25.7 30.8 P.vlvax •••••••• 3
5
2
2

.o
1 

21.3 41.1 30.8 2lU 26.2 :u-t :lt\.5 
~ :>. 26.8 36.7 • falc:ip .. · ••. .• . '. 61.9 47.1 53.1 62.8 60.0 6U.8 tiM 

lxt' types • • .. 0.2 1.3 1.3 0.7 0.2 o... 0.2 0.2 
1}1. ~~ ~~:~ ~1:~ ~g:: T;.~~~~:·~:;~1n;4·:: 1~-~ ~-: ~.2 8.9 J.o u.s 4.4 4:~ 

' 
()

. M' d · · .1 fl.2 5.4 3.6 0.7 o ·I 
6.1 3! 
7.2 3J - 10.6 9.9 P. vivax . ..... ; 46.0 45.0 58.9 47.7 44.2 - 65 t ~1 8 
5 .7 32 to.:s - 13.4 10.2 • falcip . .. ... ... 37.9 41.8 14.8 35.9 47.6 - :l:s:11 4a:o 
5.2 . ~~ . ~ ~,~ = g~ 1~:r ~;~r:j;[.;d :: x:~ ~:i 1::: ~~:~ ~:~ = ::~u !d 

9.3 14.'1 14.3 ·g; ( I JXe ypes • . •. . . 0. 4.8 0.7 O.l - O.l O.U 

8.9 20.02 17.5 ~1.~ 11.2 ~6·: 15.9 18.3 P. vivax .. ..... 49.6 21.3 4R.5 31.0 3M.8 2M.O -UU :!11.:\ 
8.7 13.2 15.1 •9J , 12.1 "2. 16.6 20.6 • falcip...... . .. 45.2 72.0 48.5 tlJ.O 5U.3 tiU.O 51.4 t\\UI 

10.4 9.4 11.2 iti; 12.H 15.4 16.6 19.1 • malarire... . ... 0.2 0.2 0 0 0 o - 1.3 
1 11,!1 10.9 14.6 14.2 Type DO\ l$ert&lud .": 4.3 5.6 '2.4 5.1 1.6 2.0 t .~ 2.:.1 

8.1 11.6 
11. 1 14.3 

7.2 9.8 
6.4 9.2 

10.2 
8.9 
6.1) 
6.7 

I 

lO.i 
15.3 
10.1 

6.9 

8.8 8.2 
6.8 10.9 
5 .6 6.5 
7.7 7.3 

- 14.2 
- 15.7 
- 10.6 
- 17.2 

7.3 
- 12.0 

6.0 
4.2 -· 

16.4 
- 24.9 

13.7 
- 10.6 .... ., 

10.2 
12.1 

8.8 
8.8 

11.3 8J 
14.2 l1J 
8.8 6.i 

-J~ 19.1 8.2 6.1 ::x:::~. ~: ~: a::: 2::: 6~:: 5~:: 5~:: 4::: 5:::1 
2~:: 

14;5 27.3 11.6 6.7 • falcip ........ . 43.9 47.9 2\1.4 34.3 :l7.0 48.0 35.0 07.5 
7.6 16.6 6.0 4.3 • malariae....... 10.0 22.5 5.6 7.1 1.0 4.0 2.0 1.0 
9.2 12.9 5.3 3.2 Type 110t a&:ertaiaed • • 9.9 2.2 3.9 3.0 5.0 4.6 3.9 ~.4 

Mixed types .. .. 1.0 1.03 0.6 :l.3 0.4 0.6 0.5 0 

10.1 5.6 

14.4 1J..I 
17.3 · 15,, 
15.2 15J 
12.2 w 

20.2 
24.1 
21.5 
16.7 

8.8 16.l 
8.6 1!1.1 
7.5 15.8 

, 
... '! 

g_7 
8.9 
9.6 10.2 13..i 

10.4 

17.9 
23.6 
18.1 
11.1 

3.9 
3.9 
4.3 
3.7 

10.8 
15.9 

9.8 
7.6 

10) . i . 
1~-i 'fA.,;,.9.6 
j 7.~ ,..~J.4 
5.6 ~.8 

I 6i · 
!5.1 _J 
!5.9 ' 
6.1 -t ·. 
4.6 ' -t ...... 

~ JS,7 . . 
21.1 ·. 3.1 
12.6 ' 4.2 
13.4 If 1-2.1 

, I 2.1 

19.7 22.3 32.1 
23.0 26.4 35.0 
20.1 23.4 34.4 
16.6 19.3 29.7 

14.4 11.3 20.Z 
16. 1 11.2 19.6 
13.4 11.4 20.0 
13.5 11.2 21.3 

. 7.1J 
10.1 

6.3 
4.8 

8.0 
9.1 
8.0 
6.5 

8.0 
9.5 
6.3 
6.9 

8.5 11.6 28.6 
8.0 13.0 31.6 

10.7 13.2 30.7 
8.0 9.6 25.5 

10.0 
14.8 
8.3 
8.6 

5.2 12.2 
8.3 14.6 
5.4 13.0 
2.7 8.7 

P. vivax •••••• . 
• falcip ...... . . . 
• n1alariz . ••• • •. 

Type tot utenaiaed •• 
Mixed types •.•• 

P. vivax ••.• , •• 
• falc:ip ...•.•••• 
• malarise . •••.•. 

T) pe DOl a&:ertained •• 
Mixed types •••• 

P. vivax ......... . 
I faJc:ip ..... , .• , 
• malarire •. ...•. 

Type 101 ~rtained •• 
Mixed types •••. 

P. vivax . . ..... . 
• falelp ........ . 
• malarlre . •.•... 

Type IOl II:IC8tliiK~U •• 
Mixed types •••• 

P. vlvax ••••••• 
• faleip .••••• . • • 
• malariae .... . . . 

Type DOl &SI:~rt&iDed , • 
lllixed types •.•. 

56.9 
34.3 

4.5 
2.7 
1.4 

29.8 
62.4 

6.9 
0.5 
0.2 

40.6 
47.5 

5.3 
3.6 
2.8 

24.0 
56.4 
18.8 
0.0 
0.6 

- 37.2 
- 50.0 

7.2 
2.0 
3A 

- 22.6 
- 74.6 

0.7 
2.0 

0 

- 56.04 
- 38.8 

0.2 
2.4 
2.03 

63.4 41.9 65.2 47.0 
30.7 48.3 3 u 46.3 
2.1 6.4 1.5 3.5 
1.7 1.2 0.6 1.4 
1.8 1.9 0.8 1.0 

70.4 
25.U 

1.7 
1.0 
0.8 

37.2 29.0 39.1 14.5 35.8 
55.9 55.6 53.4 6-1.5 56.5 

6.4 10.9 5.1 15.8 1).4 
0.1 3.4 1 .2 2.6 1.8 
0.2 0.6 1.2 2.3 0.3 

53.0 
32.6 
10.0 

3.7 
0.4 

27.9 
54.0 

1.5 
16.4 

0 

75.0 
20.3 
0.5 
2.6 
1.4 

38.8 
47.9 
11.2 

1.6 
0.3 

31.2 
50.9 

1.3 
16.4 

0 

51.4 
42.0 
0.7 
3.3 
2.3 

49.6 
37.0 

9.4 
3.3 
0.6 

37.8 
49.9 

7.9 
3.4 
0.07 

- ' 48.5 
37.4 

1.7 
12.2 

0.1 55.6 
40.4 

0,5 
2.2 
1.2 

40.4 
5:U 

tl. l 
3.3 
1.7 

50.8 
2U.3 

6 .6 
3.8 
0.4 

46.2 
43.4 

1.5 
8 .3 
0.48 

53.86 
3H.t\2 

1.0:1 
4.56 
1." 

52.6 
4:l.6 

3.4 
0.7 
0.6 

17.7 
6:1.6 
17.1 
1.0 
0.4 

45.9 
42.2 
7.4 
4.0 
0.32 

2.'U 
60.3 

8.8 
6.1 
0.5 

21.311 
7:1.111 

O.Hit 
:.!.51f 
t.tn 

1~:~ . ~ 11.0 

;:r ~ ~9~:~ .. .3 
TotRI number or Total Dumber • · 

penons examined 1,059,929 1,428,565 1,630,488 • 1.655.025 362,389 I 472.411 ~8tests 

14.4 
15.6 
14.5 
13.2 

1 --.o.> 514,017 

'.No examinations were beld durinJI the spring of 19291D the·~ of Esldfehir M · cl Anblfr· i\ • 
• S - Spring t A - Autumn. . • &lllsa an . 

Patients treated • . 
Persona submitted 

to preventive qui
Dine treatment •• 

208,911 

24,304 

321,300 477,119 428,439 

22,161 27,782 
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rose to 18.1 in 1927 and 21.4 in 1928. It then fell to 13.5 in 1929, 
16.3 in 1930 and 14.1 in 1931. In this case, the figure for the spleen 
rate does not connote an actual increase of malaria incidence, but is 
due to the fact that the anti-malaria campaign was extended to 
new groups of inhabitants. When interpreting the lluctuations 
of the spleen rate for a given area, it should also be remembered 
that this index is not only augmented each year by the adjunction 
to the campaign area of new malarial communities, but also that 
regions rendered healthy by the anti-malaria campaign are no 
longer included in the campaign area. · 

. The anti-malaria campaign service attaches capital importance 
to the sterilisation of virus reservoirs .. It therefore employs large 
quantities of quinine for the treatment of malaria patients. Taking 
into account the. action of this medicament on splenomegaly, it is 
obvious that the number of hypertrophied spleens among a popu
lation systematically treated with quinine is no criterion for the 
determination of the endemic index. The criterion adopted is 
therefore the parasitic index, sever~! hundreds of thousands of 
blood tests being made for this purpose annually. 

The simultaneous determination of the splenic and parasitical 
,index in a given region makes it possible, not only to estimate the 
endemicity at any given moment and to compare it with the 
endemicity in previous years, but also to judge the intensity and 
duration of epidemics. 

While the searcli for hrematozoa in the blood of malaria patients 
is a delicate operation and not always successful, splenomegaly is 
a lasting and sometimes permanent symptom in the endemic zones. 
Consequently, the splenic index is normally higher than the para
sitic index. A parasitic index higher than the splenic index there- · 
fore indicates a recrudescence of the epidemic. If this ratio remains 
constant for a number of months, it may be concluded that there 
is a persistent epidemic. 

In areas where a serious malarial epidemic is prevalent, the 
spleen rate,after decreasing for a number of years, attains an almost · 
constant level with very slight variations. As the efTects of sys
tematic and continuous treatment have a very marked e1Iect on 
the health and social and economic situation of the locality in which 
the campaign is being conducted, the persistence' of the splenic 
index has led the anti-malarial services to seek out second-and third-
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degree splenomegalic indices. l\t the lll'ginning of the campaign 
in a given area, when the distribution of the various 1kgn•;•s of 
splenomegaly(+, ++, +++. ++++)is bt•ing studit•d, it is 
seen that the results of the campaign are reflected t•aeh yl'ar hy an 
appreciable decrease in splenomegaly of the + + + and + + + + 
degrees, of which a very small numbt•r of sdt•rost•d cases n•main 
stationary and unamenable to treatment. Thus, in the Adana 
area, where malaria endl'micity was characlt•rist•d hy a splPPn rat;• 
of 71 per cent at the beginning of the campaign (1!125), it w;~s no!t••l 
at the end of twelve-months' system;~tic tn·atnll'nt that this iruh·x 
had fallen to 21.4 per cent in the spring pre-epidemic twriod, and 
to 21.1 per cent in the autumn post-epiclt•mic period. SuhS<·qm•ntly, 
the spleen ·rate fell to 15 per cent, a level at which it has now ht•comt• 
almost constant. 

The following table shows the percentagt•s of distribution of rasPs 
of splenomegaly observed in the Adana an•a in I !126 and I !I:..!X : 

1926 19~~ 
SplcnomE"galy Spring Autumn Sprinil Autumn 

++++ 
+++ 

++ 
+ ... "' 

2.5 
7.4 

20.0 
69.9 

2.\1 
8.9 

2a.:l 
64.6 

l.R 
?.5 

2M.:l 
62.2 

1 .0 
5.3 

2:1.6 
7U.O 

The fact that, after a fe~ years' treatment, most of the cases of 
splenomegaly are classified in category +. and that catl'gorit•s 
++++, +++.and even ++,show a marked decline, is a sure 
sign of the improvement in the endemic position. 

In the Aydin zone, the distribution of cases of splenomt•galy from 

1925 to 1929 was as follows : 

Periods or tests + ++ +++ ++++ 

Autumn 1925 3H.2 3M.R 1!1. I IIi. I ............. 5. (I!; 
Spring l\l2H 41.1 :1:;. 2 J:).~ 

••••••••••••• 0 • 

1:1.119 . .. 1 
Aututnn 1926 ............. 4!1.5 :1:1.:! 

Spring 1927 55.7. 27.8 11 . :1 5.01 ............. 
:W.fi I II. I :1.1 

Autumn 1!127 ()(). 01 ............. 
26.1 8.4 2.0 

Spring 1929 ............... 63.3 

A study has also b~en made of the distribution of the various 
categories of splenomegaly among carriers of parasites. In the 
Ankara area, in 1931, 2,281 carriers of h~matozoa were foun~ out 



. 
Campaign 

areas 

ANKARA 0 •••••••• 

AYDIN •• 0 •••••• 0 

ADANA ••••••• 0 •• 

BURSA •• ·-· •••• 0 • 

KoNYA 0 ••••••• 0 • 

Ko~AELI ••.. •.• ••• 

SAMSUN ......... 

ESKISEHIR ....... • 
MANISA ••••• : • .•• 

. 
ANTALYA • 0 ••• 0 •• 

Total •••••••• 

TYPE OF PLASMODIUM AND DEGREE OF SPLENOMEGALY: 

RESI!LTS OF 542,838 BLOOD TESTS CARRIED OUT IN 1931. 

Plasmodium vivax % Plasmodium falciparum % Plasmodium malat'ia! % 
Blood specimens 

Splenomegaly Splenomegaly Splenomegaly 

I Found ++++ +++ ++ + - ++++ +++ ++ + - ++++ +++ ++ + -
Tested inl .. t· 

% % % % % % % % % % % % % % % ed - - - - - - - - - - - - - - - -
45,582 2,281 0.7 6.8 14.6 18.9 59.0 1.6 8.4 1-1.1 16.2, 59.7 1.8 6.9 13.4 20.8 56.9 

107,891 13,266 0.2 1.7 7.0 22.2 68.1 0.2 2.0 6.3 16.3 74.9 1.0 3.6 13.0 13.4 68.9 . 
63,160 5,703 1.1 4.2 8.7 12.5 73.3 1.05 . 3.27 9.04 14.3 72.2 1.2 5.2 9.3 10.5 73.5 . 
65,734 8,685 0.4 4.0 10.0 12.0 72.0 0.3 

, 
3.6 9.0 12.5 74.0 0 0 0 0 0 

45,151 6,036 0.4 6.4 24.7 31.3 36.9 0.7 8.2 38.3 29.3 33.2 0.7 9.6 28.8 33.3 27.4 

51,775 10,404 0.5 1.9 7.4 11.6 78.4 0.4 2.6 9.5 11.3 75.9 1.4 6.4 11.9 7.9 72.1 
. 

65,761 7,122 0.4 3.6 9.0 11.8 75.0 0.5 3.6 10.4 14.0 71.5 1.7 ·6.7 20.3 15.0 56.2 

44,485 3,965 1.4 4.0 12.4 12.6 68.4 0.3 5.8 10.4 9.2 74.3 0.8 4.5 16.8 9.7 68.2 
' 

15,722 1,352 3.5 4.9 11.5 32.4 47.5 1.3 3.9 9.9 32.1 52.2 0 4.7 9.5 33.3 52.5 

37,579 2,426 2.2 7.4 15.3 24.8 50.4 2.0 5.4. 17.5 26.2 48.8 0 0 0 37.5 62.5 

542,838 61,240 . I 
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of 45,582 blood tests. The distribution of cases of splenonwoaly 
among carriers of P. vivax was as follows : 

0 

++++ 
+++ 

+ -~ 
+ 

.................... 
•••••••••••• 0 ••••••• 

..................... 
••••• 0. 0 •••••••••••• 

Of these, 59 per cent had normal spleens. 

P('rCt"ntng:e 
11.7 
lUI 

14.H 
Ill.! I 

The rarrie.rs of P. falriparum were as follows : 

++++ 
+++ 

++ 
+ 

.................... 
•• 0 0 •••••••••••••••• 

•••••••• 0 ••••••••••• 

.................... 

Of thees, 59.7 Jl!'r rt•nt had normal spll"t'ns. 

Prrcrntl,~c· 

1.6 
X.4 

14. I 
lit. 2 

Lastly, among the .carriers of P. malari<l', the figun•s wt•re as 
follows: 

++++ 
+++ 

++ 
+ 

Of these, 56.9 per cent had normal spleens. 

FORMS OF MALARIA. 

PerCf'nlagt" 

1.11 
6. !l 

t:l. 4 
20.8 

The spring epidemics are caused by the tertian form in almost 
all the areas. For instance, since the establishment of the Ankara 
area, the spring tests in that area have always shown the predomi
nance of this form. The autumn tests, on the other hand, always 
show a higher proportion of P. falciparum than the spring tests ; 
according to the locality and the season, sometimes the tertian 
form predominates and sometimes the tropical f,orm. 

The general tests of 1926, 1929, 1930 and 1931 showed a prepon
derance of P. vivax, while the tests in 1927 and 1928 showed a 
predominance of the tropical form. The quartan form is encoun
tered in all areas, hut the rate is not high. This form is more fre
quently found in the blood tests carried out in the autumn and 
winter than in those of spring and summer. 
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In the Aydin area, except in the general .tests iii the spring of 
1926 and 1928, the tertian form always proved to be less frequent 
than the tropical form. The rate of the quartan form is always low. · 

The tertian form predominates in the Adana area. In 1931, 
however, during the epid.emic following upon t~e great spring 
floods, P. falciparum proved to be more frequent than P. vivax ; 
the quartan form is infrequent in this area. 

"In the Bursa area, the tertian form is most frequently encountered 
in spring and autumn ; in 1931, exceptionally, the tropical form · 
was the most frequent. The quartan form is still rarer than in the 
other areas; it was (ound only once in 1926,1930 and 1931, and the 
rate was 0.4 per cent in the autumn of 1927, 0.2 per cent in 'the 
spring of 1928, 1.3 per cent in the autumn of 1928, 0.2 per cent in 
the spring of 1929 and 0.1 per cent in the autumn of 1929. 

In the Konya area, the tertian form predominates· in the spring 
. and autumn epidemics, while the tropical form always ranks second 
and is more frequent in autumn and winter than in the spring. 

In the Samsun area; the tertian and tropical forms predominated 
alternately in the spring and autumn of 1928. ·At the beginning 
of summer in 1929 and in the spring and autumn of 1930, the tropical 
form was the most frequent. ' 

In the Eskisehir area, the tertian form predominates in spring 
and the tropical form in summer and autumn. 

In the Manisa area, the tropical form was the most frequent 
in the spring, at the end of the ~ummer of 1929 and duri~g the 
whole .. of 1930 ; in 1931, on the other hand, the tertian form 
predominated. · ' 

In the Antalya area, the tertian form predominates in spring, 
summer and winter, while the tropical form is of secondary impor
tance. As in the other areas, the quartan form is rare. m; 

The table on page 150, which summarises the observations mad~ 
on 542,838 individuals in 1931, shows that, after a few years of the 
anti-malaria campaign, spleens of the categories + + + and + + + + 
are becoming very rare among the carriers of the three types of 
parasites. Moreover, P. vivax, to which the authors agree in 
attributing most of the cases of splenomegaly, does not appear 
to have caused a higher proportion than the other types of ha>ma
tozoa. 



SUBJECTS. TO WHICH THE 

MALARIA COMMISSION DESIRES TO DRAW 

THE ATTENTION OF MALARIOLOGISTS. 

The M~LARIA CoMMISSION, when it published its Third (ieneral 
Report, which appeared .in the June 1933 issue of the Quarterly 
Bulletin of the Heallh Organisation, was fully aware of/he furl thai 
the subject was far from exhausted, for, in spite oflhe progress achieved, 
many points still remain dark and require fur/her research. Every
where studies on malaria are being pursued, and the Commission 

. jell it might serve a useful purpose by drawing up a list ojlhe problems 
whose solution appeared most urgent and whose study might usefully 
be undertaken by mulariologisls in various cpunlries. These subject.~ 
are as follows : 

1. CLINICAL AND 1'11 ERA.PEU1'JC.1L RESEARCH WOW{. 

Determination in hyperendemic and endemic regions of 
the age groups most seriously affected by the disease and 
consequently requiring most attention iJ1 the matter of treat
ment. Investigations should cover in the first place the indi
genous population and then be extended to immigrants. 

Determination of the minimum dose of quinine sufficient 
for the treatment of the disease in hyperendemic and endemic 
areas where the natives have attained a certain degree. of 

immunity. 
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Ascertainment of the dosage (by age groups) of plasmoquine 
sufficient to prevent the gametocyte& from infecting the 
anopheles and the intervals (per week) at which it should 
be administered. 

Determination of the extent, if any, to which the therapeu
tical action of quinine is increased by the administration of 
plasmoquine (combined medication). 

A beginning should be made with laboratory research on 
cases of induced infection before proceeding to apply this 
method in the field.' · . 

Continuation of clinical tests with both types of '' totaquina'' 
in accordance with the method laid down by the Commission. 

Experiments in malaria-control by means of medicaments 
alone without the application of anti-anophelene measures. 

Blackwater fever ; investigation of .the relations between 
quinine and blackwater fever by means of experiments on 
animals (malaria in monkeys) .. 

2. IIOUSING AND MALARIA. 

· Biology and geographical distribution of the different 
varieties of A. maculipennis. 

Study of the following species of tropical anopheles from the 
point of view of a possible differentiation of races : 

(a) A. hyrcanus and its several varieties (though widely 
disseminated, this strain is not as a rule very dangerous, 
though it may become so in certain countries, and espe-
cially Sumatra). · 

(b) A. bifurcatus (unimportant in Europe but dange
rous in Palestine). 

(c) A. ludlowi var . . sundaicus (dangerous everJwhe~e, 
though there is a great difference between its breeding
places on the coast of Java and in the interior of Swnatra). 
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(If) A. gambire (dangerous everywhere, though its 
breeding-places differ in the Union of South Africa and 
in Tropical Africa). 

Causes of the very great variations met with in the distri
bution of malaria in certain tropical regions-such as the 
phenomenon of immune areas in the immediate vicinity of 
hyperendemic areas-and in particular the possibility of a 
relation existing between this phenomenon and the nutri
tional deviation of the anopheles. 

Investigation of the factors which make certain rice-growing 
areas highly subject to malaria while others remain immune. 

' Study of African anopheles and the connection between 
the various species of anopheles and malaria in Africa. 

3. MALARIA IN DELTAS. 

Initiation or pursuit of research on the varieties of A. macu
lipennis found in European deltas in connection with malarial 
foci (Danube, Ebro, Rhine, Rhone, Po). 

Inveatigation of the influence of agriculture on the domes
ticity of anopheles and on malarial endemicity. 

Study of live-stock in connection with local anophelism and 

the disease. 

Historical study with special reference to malaria of varia
tions in the topographical and demographical characteristics 

of deltas. 

Investigation of the degree of suscep~ility to malarial 
infection of inhabitants of deltaic areas. 

• 



LEAGUE OF NATIONS 

·QUARTERLY BULLETIN 

OF THE HEALTH ORGANISATION 

VoL. III, No. 2. June 1934. 

Authors ar~ alone responribl~ foro vieiDI tXp>•t.,ed in sign;d artie{.,. 

THE RECLAMATION 
· OF THE PONTINE MARSHES 

By 

Professor A. IL VENTO, 

Assistant Director-General of Public Health, Rome . 

• 
The Agro Pontino is a vast plain in Central Italy, in the form 

of a quadrilateral, on the Tyrrhenian slope, extending from the 
massif of the Alban Hills to Monte Circeo, and from the Monti 
Lepini and the Monti Ausoni to the seashore. 
' It varies in width from 30 to 8 kilometres, and its length, which 
~xceeds 50 kilometres, is approximatelythat of the Via Appia, which 
forms its major axis (see map on page 159). 

The area of the catchment-basin is calculated at 1;30,261 
hectares, this including, in addition to the plain, the whole district 
bounded by the watershed of the Alban Hills to the north, by 
the crest of the hills of Lariano, and by the Monti Lepini, which, 
on the other side, feed the river Sacco. The area under reclamation 
has been fixed by recent legislation at roughly 80,000 hectares, or 
.about 70 per cent of the entire·area of the catchment:basin. An 

S. d. N. 1.130 (F.) 1.125 (A.) ~/34 Imp. Darantiere, Dijoo 
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enonnous tract of land is thus being systematically dealt with, thE 
collection and drainage of rain-water, the system of cultivation 
and alternation of crops, and. the siting of houses being artificially 
regulated. The mission of French and Italian hydraulic engineers 
appointed by Napoleon I, which, under the direction of de ~ron!, 
made a study of the hydraulic system of the Agro Pontmo m 
t810,.fonnulated the hypothesis that the great·pJain received, not 
merely the rain-water from the basin already mentioned, but also 
waters from the Sacco valley, which crossed the barrier of the 
Monti Lepinl by means of subterranean siphons. The hypothesis 
proved to be unfounded, for the hydraulic improvements worked 
out and put into practice by Italian engineers during the last 
ten years were based on the assumption that only the waters of 
the natural catchment-basin need be collected and regulated, and 
they have been completely successful. There is only one distant 
source of water, and that is perfectly well known-from the river 
Amaseno, which flows down from the mountains around Frosinone 
to the plain· of Terracina. It appears that below the bed of the 
river there runs a subterranean stream which. indirectly influences 
hydraulic conditions at the surface. ' 

The drainage of the surface waters of the Agro encounters 
'numerous difficulties. In the first place, there is the insufficiency 
of the gradient immediately following a sharp declivity from 40 to 
30 metres at the base of the Monti Lepini down to 5 "to 1 metres, 
so that any ltlop or obstacle in the bed or along the banks of the 
natural watercourses can very easily produce stagnant waters and 
floods. The rain-waters also fonn swamps on the arable land, 
owing to the clayey nature of the soil and the. nearness to the 
surface of the impenneable stratum, , in consequence of which, 
through the greater part of the year, there is not sufficient dry land 
for. growing crops, while the sheets of water provide excellent 
conditions for the growth of reeds and for the Iarvre of mosquitoes. 
The position is further aggravated by the existence of a barrier 
following the axis of the territory, below and parallel to the Via 
Appia, attaining an altitude of 20 metres above sea-level. This 
is belie.ved to represent the remains of an ancient coastal ridge of 
the quaternary era, which was formed in the gulf between the 
Alban Hills and the mountains of Terracina, and behind which . . ' 
1t 1s supposed, a natural process of silting gradually raised the 
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bottom until it equalled and then exceeded sea-level in the higher 
part, near Cisterna,. while it is still below sea-level over so~e 
15,000 · hectares near Terracina. . Below the quaternary barner 
again is the coastal ridge of the. present epoch, running. fro~ 
Punta Astura to Monte Circeo. The part nearest the sea Is shU 
under swamps and under the lagoons of Fogliano, Caprolace, 
Monaci and Paola. 

The natural difficulties were aggravated by gradual changes in 
the course of history, which led to the abandonment of the land, 
so. that the banks of the watercourses ceased to be kept up, the 
fields were deserted, the ditches for draining off rain-water were 
negiected, and the whole plain turned into one huge swamp 
swarming with many species of mosquitoes, which there found an 
ideal habitat, and broken by tall woods,· low scrub, bushes, reeds, 
and wide stretches of natural pasture-land. The situation. was 
made even worse by unsuccessful attempts at correcting the water
system : the courses of certain rivers were changed, and they were 
.diverted to unsuitable beds, with the result that. floods became 
more freque~t and wider areas were under water during the rainy 
season. 

"' "' "' 
A memory of ancient prosperity hovers over this area, but it 

is not possible to draw the line between fact and legel!d. 
The tribes of the Volsci are first met with in Livy in about 

530 B.C. Tarquinius Superbus, the last King of Rome, took the 
city of Suessa Pometia from them, and levied upon them a tribute 
of 400 talents of silver, with which he began to build the Temple 
of Jupiter on the Capitol. The Volsci belonged to the Osco
Sabellian stock, which migrated into Italy over the Alpine passes. 
At about· the same time-the sixth century B.c.-the Oscan 
tribes migrated from their mountain settlements in the Apennines 
to the ~ampania, and took the Greek city of Cumre. In the early 
wars With Rome, the Volsci were allied with the Arunci, a group 
of mountain tribes who-lived on the Monti Lepini and were followed 
by the Ausonian tribes. These latter gave to Italy one of her 
earlies~ _names~Ausonia, which was used by the Greek navigators 
who VISited this area early in the first millennium B.c. Tarquinius 
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Supcrbus also took from the Volsci Ardea, which was the home 
of the Rutuli, and sent Roman colonists to Signia and to Circreum. 
on the mountain of the same nam . ; which is evidence that. from 
the sixth century B.c. the whole of the Pontine region was crossed 
by roads and cultivated. The origin of the name is highly contro
versial ; the two most common views are that it is derived from 
pontus, the sea. or that the Latin name Ager Pomptinus has the 
same origin as the city of Pometia. and means a land rich in appl~s 

Fig. 1. - FLOODED PASTURE LAND NEAR TERRACINA. 

(poma) and other fruit-trees. In the subsequent wars. which 
lasted two hundred years, mention is also made of the following 
other Volscian cities : Antium {the most powerful of aU), Cora, 
Velitrae, Norba, Cenone, Ecetra, Artena, and Setia. Some of these 
Anzio, Cori, Norma, Artena, Sezze, are still in existence, and are 
situated either on the coast or on the hiJls which bound the plain. 
The site of others is disputed, as in the case of Suessa Pometia, 
which, according to Livy, could be reached in a night's march 
from Rome. This indication would seem to invalidate the theory 
that the city in question was in the heart of the area which 
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subsequently became marsh. Indeed; the reclamation works in 
the Agro have revealed no trace of any city, and it is therefore to 
be supposed that the land, though under inten~ive cu~ti~ation~o 
much so that the Romans bad ·recourse to Pontme gram m pcnods 
of scarcity-was uninhabited except in the mountains and on the 
healthier borders. The only traces of drainage works are found 
on the quaternary dyke and on the coastal. range, and no exact 
date can be assigned to them ; they consist of a cut through to 
the trench known as Gorgo Lecino, at Foce Verde, apparently to 
take the waters of the north-western drainage channel to the sea 
near Antium · and a cut kno~ as the Rio Martino, about halfway ' . 
down, leading to the Lago dei Monaci. . 

In 347 B.c., three Roman armies invade'd the Agro Pontino from 
different directions, one marching on Antium, one on Ecetra, and 
one on Anxur, in the extreme south of the region ; this last-named 
city was captured, and subsequently took the name of Tarracina .. 
It was, says Livy, urbs prona in palude, and from the imperfectly 
guarded marshes the soldiers entered the walls. Probably at that 
time the area that was more or less constantly under water was 
limited to the extreme south-east of the Agro Pontino, around the 
mouths of the Ufens and the Amasenus ; and the level of the open 
plain is still so far below the sea that pumps have to be employed. 
The part nearer the Latian hills, however, was kept free of water 
by the careful upkeep of the channels. With the conquest of 
Anxur and the sending-out of military colonists to all the Volscian 
cities, control of the territory passed into the hands of the Romans, 
who also possessed themselves of the oldest road from Rome to 
Aricia .over the Latian ~ills, and from Aricia along the foot of the 
Monti Lepini to Tarracina. The paving of this road with flints 
was begun by Appius Claudius Crecus, who was Censor in 313 B.c. 
and took the work as far as halfway to Tarracina, to a point which 
was called Forum Appii in his honour, and is called Foro Appio 
to this day. His name was also given to the road, which was 
prolonged a century later by the .Consul Cethegus, as far as Capua,
and was of strategic value in the wars with the Samnites and 
Campanians. · 

Julius Cresar had some idea or di\'erting the Tiber from its course 
in order to increase the amount of available building-land around 
Rome, and to raise the level of certain low-lying areas in the Ager 
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~omptin~s.. According to Dio Cassius, he even succeeded in obtain* 
mg a dectston _from the Senate to that effect, but his projects were 
cut short b~ his death. It is, however, hardly to be imagined that 
he had any Idea of reclaiming the land, and in any case the swampy 
are~ cannot have been very dangerous, seeing that a few years 
earher. the millionaire Lucullus had built an aqueduct to carry 
ferrugmous water (now known as the Bagnara Aqueduct), and had 
a country house on the slopes of the Circreum, where some traces 

Fig. 2. - TYPICAL FARM BUILDING AT THE FooT oP THE MouNTAIN. 

of it still remain and are popularly believed to be part of the Palace 
of Circe. In the Lake of Paola he had fitted up his famous eel
breeding station, the tanks of which have been found in a very 
good state of preservation, although they have been centuries 
under water. Mention should also be made of the well-known 
passage in which Horace describes his journey from Rome to 
Capua. The first stop was at Aricia ; the second at Forum Appii, 
whert. he arrived towards evening, and, while others continued on 
the Via Appia, he embarked on a barge which was drawn through 
a network of inland canals by mules walking on the bank ; and, 
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annoyed by the croaking of the frogs and th~ buzzing of ~he mos
quitoes, he arrived towards dawn at the sprmg of Feroma, three 
miles from Tarracina. Such was the condition of the Agro in the 
Augustine age. . 

Antium was Nero's favourite residence, and he toyed With the 
idea of a navigable canal from the Tiber near Ostia to the Ager 
Pomptinus, with an extension to Baire, the great naval port of the 
Empire. Domitian had a private villa near Aricia, and was closely 
acquainted with the region at the foot of the Monti Lepini, where 
works were projected to prevent the lower~lying parts of the Via 
Appia from remaining under water for months at a time in winter. 
These works were begun under his successor, Nerva, and completed 
under Trajan ; the bridge over the river Sisto at the place called 
Tripontium (later Tor Tre Ponti) is still intact and used for its proper 
purpose ; it bears the name of the great Emperor. Subsequently, 
the Ager Pomplinus,like the Ager Roman us, suffered to an increasing 
degree from the effects of a grave social development against which 
the Roman Empire put forth its utmost efforts in vain-the 
decline in the birth-rate. The great families died out, and with 
them their inherited tradition ·and mentality. The labourers 
were no longer local peasants, but slaves under the direction of 
'freedmen ; and later these also began. to die out, and foreigners 
; had to be enrolled in mercenary a.rmies to defend the country. 
Rural districts were more and more deserted, and rational agri
culture was supplanted by semi-wild conditions ; where the 
waters were not regulated, swamps and malaria prevailed. At 
the fall of the Western Empire, the population of Italy was 
calculated ·at less than six millions. 

Attempts were made to counter these developments, to lift the 
deadly pall that was spreading over so large ·a part of the most 
fertile land, from which the most advanced cultivators in the world 
had drawn wealth for so many centuries. In the case of the Ager 
Pomplinus, the Gothic king Theodoric, being anxious to restore 
the Via Appia, which was indispensable as a line of communication 
with Campania and Southern Italy, made the Roman patrician 
Cre~na responsible for its upkeep and for reclaiming the marsh 
at his own expense, in return for which he was to retain the owner
ship of the reclaimed land. Crecina carried out the works and 
obtained some results, which lasted during his lifetime ; but all 
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efforts were abandoned when the Goths were defeated by the 
Byzantine troops on the slopes of Vesuvius and had to leave Italy 
a bare half-century after their invasion As witness of these efforts 
there remained the Temple of Jupiter on the mountain which 
dominates Terracina and the Via Appia ; it was designed as a 
fortress, and still bears the name of "Theodoric's Castle". The 
Popes attempted to stimulate reclamation work about the eleventh 
century by means of domus cultre-. monasteries of labouring monks, 

Fig. 3. - CHARCOAL-BUR~ERS IN FRONT OF THEIR HOl!SF.S. 

around which were grouped the buildings essential for a peasant • 
village. Hence arose the- Abbey of Valvisciolo, on the edge of the 
marsh, on the slopes of the Monti Lepini near Sennoneta ; the 
Abbey of Triponzio, in the heart of the marsh, not far from the 
ancient Setia (now Sezze) ; and the Abbey of Fossanova, in the 
southernmost part of the marsh, near the place now known as 
Priverno, to which St. Thomas Aquinas retired to die of anasarca, 

apparently due to chronic malaria. 
At the beginning of the sixteenth century, Pope Leo X conceived 

the idea of reclaiming the marsh at his own expense, using for the 
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purpose the immense capital of the Medici family, and he ent=usted 
the task to his brother Giuliano. The work was started m the 
neighbourhood of Terracina, a short outlet canal being d~g to lead 
oil into the sea the waters surrounding the.settlement ; th1s, known 
as the Canale Portatore, still exists, and runs into the sea not far 
from the town, at the place called Badino. 

Towards the end of the same century, Pope Sixtus V caused 
works to be carried out with the object of protecting from the 
waters at all events the higher part of the plain, below Sermoneta, 
and the depression along the base of the Monti Lepini. The bed 
of an ancient watercourse, which crossed the plain from north-east 
to south-west, from Ninfa to Terracina (reaching the sea between 
Terracina and the Circeo), was excavated and corrected. In parti
cular, the left bank was raised, and the river was given the name 
of Fiume Sisto, which it still bears. It is of fundamental importance· 
to thf' hydraulic system of the region. 

After investigations and attempts by other Popes, the works were 
resumed in 1777, on the initiative of Pius VI. A new longitudinal 
canal' known as the "Linea Pio" was dug, parallel and adjacent 
to the Via Appia, from Foro Appio to the Canale Portatore, which 
discharged its waters into the sea. To right and left a new hydraulic 
system was created, in the form of a series of minor canals parallel 
to the Linea to collect the rain-water·, and cross-canals at inter .. · 
vals of one Roman mile, known for that reason as "mile ditches" 
(fosse miliare), to lead these waters into the Linea. The Via 
Appia was thus made permanently high and dry,'and.was restored; 
large tracts of land were uncovered, but they lay so low that their 
condition depended entirely on the level of the Linea, which in 
turn depended on the tides and the upkeep of the canal. In 

' addition, the torrents that came down from the mountains of 
Norma and Sermoneta-the Cisterna, the Teppia, the Ninfa, and 
the Sermoneta brook-were also to be led into the same canal. 
A.s. however, the new canal very easily silted up; they were 
diVerted into the Sisto, but the bed of the latter was not deepened 
in its lower reaches, so that floods and stagnant water became 
more frequent and prolonged even in that part of the Agro which · 
had fo~erly been dry. In the southern part, a new bed was dug 
for the nver Ufente, but part of the water continued to follow the 
old bed. · 



THE RECLAMA1 ION OF THE PONTINE MARSHES 167 

In February 1 787, Goethe, travelling by coach from Rome to 
Naples, looked down from the heights of Velletri on the Pontine 
marshes, and .saw them traversed by passing clouds discharging 
sho~ers of ram, alternating '\\·ith bursts of sunshine. The vast. 
plam appeared deserted ; the only signs of lift.• were a few huts 
made of marsh reeds and stubble, from which tenuous threads of 
smoke ~ose into the sky. The next day he passed along the road 
from Cisterna to Terracina, stopping only for a moment at the 

Fig. 4. - VILLAGE oF REEo-HuTS (lulrt). 

Sezze posting-station to change horses. A bluish vapour hung 
over the countryside, and was interpreted by the passengers as a 
tangible proof of the legend of its deadliness ; they endeavoured 
not to sleep, and to keep the windows closed, to prevent the mephitic 
air from penetrating into the coach. The only iiving creature was 
a white horse, which Goethe 's travelling-companion, Tischbein, 
hurriedly drew. The poet looked over the countryside and saw 
it covered with bright flowers, heralding the early Campanian 
spring, whereas he had left behind him in Rome the cold of winter ; 
and in the neighbourhood of Terracina, as the outline of Monte 
Circeo gradually became clearer, Indian fig-trees, intermingled 
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with pomegranates and olives, grew more and more frequent-. the 
emblem of an exceedingly fertile land ready to burst forth mto 
exuberant life as soon as the touch of a lucky hand should have 
liberated it from the terrible disease. He found good reason for 
hope in the reclamation works that Pius VI had initiated • 

• • • 
After the studies carried out at the instance of Napoleon I, in 

1810, by a commission consisting of Fossombroni, de Prony, and 
a number of experienced agriculturists, it was no~ until 1817 that 
Pope Pius VII initiated the policy of legal compulsion, ordering 
that an association of landowners of the Agro Pohtino should be 
formed to continue and extend the work begun by his predecessor . 

. The association was not actually formed, however, until many 
years later-in 1862-and then received no financial aid from the 
Papal Government. When the latter was succeeded by the Italian 
Government, the efforts were intensified and speeded up under the 
pressure of statesmen and scientists, especially after the discovery 
and proof, with the help of distinguished Italians, of the life-cycle 
of the malaria parasite within and without the human organism, 
which made it possible to elucidate the epidemiology of the disease, 
to ascertain the reason for its persistence in the endemic state 
among the populations of certain areas and for its epidemic out- . 
breaks, and to lay down rules for the execution of the works. It 
may be well to mention at this point, as a background for the 
subsequent work, that, during the first ten years of the twentieth 
century," Italy delimited, with the help of doctors and engineers, 
all the "zones of endemic malaria" in her territory, made an accurate 
survey thereof with considerable legislative consequences, estab
lished the State factory for the preparation of reliable quinine, and 
provided every facility for its distribution to the inhabitants of 
the malarial zones, thus bringing about an enormous reduction in 
the malaria death rate. 

At that time, however, the fundamental principle that the 
hydraulic sy11tem must be indissolubly linked with rational cultiva
tion and with the protection of the peasants' health was not yet 
grasped. Hydraulic, agrarian and human "bonification" are 
three parts of one whole, which, by a recent Italian enactment 
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(1928).' has_ been called bonifica integra/e. The principle thus 
enunciated _n_• the l~w had had but ont' pioneer, in tht> person of 

8 
great phystcran Gu1do BAcCELLI, \\· ho in 1910 obtained sanction 
for a. scheme of bonification of th~ area surrounding Romt>, which 
prov1ded not only for the systematic regulation of the surface 
waters, but also for the erection of peasants' houses, the building 
of roads, and the organisation of adequate health Sl'rvices. It was 
he who taught that "the only way to redaim malarial land is to 

Fig. 5. - INTERIOR oF SHEPHERD's CoT. 

settle the peasants on it, and the best weapons against malaria are 
the ploughshare and the spade".. He gained little support, however, 
outside the medical profession, and the works which he projected 
in the area surrounding Rome dragged on for years, because 
sufficient funds were not forthcoming. 

Almost down to 1930, conditions in the Agro Pontino remained 
very similar to those that Goethe had seen. The only settled 
population was on the slopes of the Monti Lepini. They went down 
to cultivate the nearest tracts of land as far as the Via Appia ; but 
their crops were poor, owing to winter floods. They lived in round 
huts of marsh reeds, and malaria was so widespread that 80 per 
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cent of the population of Sermoneta suffered from en larged 
spleen, and nearly 50 per cent of the young men of Sermoneta, 
Sezze and Terracina were rejected for the army on account of 
chronic malaria, infantilism, etc. The tract· of land from the Via 
Appia to the coast ridge. between Punta Astura a!ld Monte Circeo 
was uncultivated ; part of it was natural pasture, ranged by herds 
of horses or buffaloes, part was low scrub, and in the neighbourhood 
of Circeo were the forests of San Donato and Terracina ; a very 
large part was under water in winter and covered with reeds in 

;summer. There were shepherds who stayed there from October 
to May, living in huts grouped in tiny hamlets, lost to the civilised 
'world, to which the name of "lestre" was given. Figs. 1 to 5 give 
.<·a rough idea of these conditions ; the photographs date from 1924 • 
. In June, the marsh was deserted ; shepherds and charcoal-burners 
fled to the mounta:i~s. where they often fell ill of malaria which 
they had contracted in the warm months of spring ; and the few 
inhabitants of the neighbouring villages who ventured upon the 
Via Appia took good care not to stay there after dark, because it 
was known that the marsh fever took so firm a grasp of a man 
that it ultimately destroyed him, and there was talk of cases of 
pernicious malaria which speedily led to fatal results.· This land
scape of desolation and death was dominated by a luxuriant growth 
of vegetation. The most superb examples were the Ninfa district 
-well known to every painter--with its plants of every kind 
clambering over and adorning the· ruins of a city suffocated by 
malaria ; and the Fogliano district, rich in palms, with an amazing· 
growth of vegetation of the subtropical type. 

»ere began the apostolate of the doctor and the teacher. Angelo 
CELLI, a distinguished hygienist, to whom, in conjunction with 
Marchiafava, we are indebted for some very important discoveries 
in the biology of the malaria parasites, and Giovanni CENA the . ' 
poet of the desolate plains around Rome, undertook on foot a 
laborious tour of the lestre and the huts. The doctor carried, 
slung over his shoulders, a bag containing quinine, which he dis
pensed free of charge for purposes of prophylaxis and treatment. 
The poet had in his knapsack a little food and an elem~ntary reader, 
and wh~rever he found children he stopped and gathered them 
round h1m to teach them to read and write, to relate in homely 
speech the history of Italy, and to tell them how to avoid malaria •. 
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Faith in an idea is always man's most pow(•rful force, because mind 
is greater than matter. \\'here Emperors and Popes had failed, 
the apostle and the poet-two dreamers, two seekers aftrr Utopia 
-scored an initial success (Fig. 6). In 1908, the Italian Red Cross, 
financed by the Government, t.•stablishrd on the deadly plain a 
steadily extending network of health services (Figs. 7 and 8). 

Fig. 6. - CELLI AND CENA WITH A PEASANT FAMILY. 

As early as 1904, the Italian 'Vomen's Union had founded schools 
in the country surrounding Rome for the children · of the semi
nomadic shepherds and labourers. These schools were legally 
recognised in 1911, and collected around Cena a nucleus of volun
teers forming an organisation under the name of " Peasant 
Schools", for the purpose of establishing the poet's personal work 
on a systematic and permanent basis, in order to carry education 
to places which the communal elementary school could not reach 
(Fig. 9). The two organisations combined to operate a regular 
medical and educational service in 1923, and continued the work 
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of civilisation after the two pioneers had . disappeared from the 
human stage. Down to 1928, it is true to say that the small school 
and health-station buildings represented the sole germs of the new 
history that was preparing, and, in association with the g:eneral 

· rise in the standard of living of the Italian people, which was felt 
even by the Pontine population, they achieved notable successes. 
The anophelines of the area were carefully studied, and FALLERONI 
distinguished new varieties and propounded notable theories, the 
importance of which was to be quickly recognised when, in the 
succeeding years, the scheme of comprehensive reclamation was 
organised. To take one instance: in this area the previous year's 

~ insects, survive and sting men even in· January and February, 
while the new generations begin to leave the egg in March, so that 
there is practically no break.in the life-cycle of the vector insects, 
which explains the high malarial endemicity of the zone. The Pon
tine malaria parasites were also studied, and it was found that there 
was a great predominance of the dangerous restivo-autumnal form, 
whose strains are even more virulent than those of Indian origin, 
as has lately been confirmed by JAMEs's observations. Meanwhile, 
the semi-nomadic population of the Agro was brought under super
vision ; illiteracy was disappearing ; the annual number of new 
cases-primitive forms-was reduced to less than 1 per .cent 
of the population under observation ; deaths from pernicious 
malaria became almost unknown ; the shepherds and charcoal
burners, when they returned to the mountains in summer. 
were followed up and treated ; and the rejections for the army 
on account of malaria were reduced to less_ than 5 per cent. 
Relapses, however, were still numerous, and e~demicity persisted. 
With the return of confidence, attempts at rational cultivation 
were made ; they were successful without aiiy serious damage 
to health, by the unaided efforts of the peasants, in the tracts 
of land nearest to centres of population ·on the. edges of the 
marsh.. This .applies especially to the planting· of vineyards, under 
the stlmu~u~ of the high prices obtainable for grapes and wine, 
because VIticulture requires the soil ·and waters to be kept in 
perfect order. 

. On the other h~nd, the attempts made in the heart of the marsh 
were unsuccessful, although considerable resources were employed. 
Some hundreds of .hectares placed under rice yielded an excellent 
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Fig. 7. -THE RED CRoss DocToR AND SicK ATTENDANT oN THEIR RouNDs 
IN THE FLOODED PLAIN. 

Fig. 8.- MEDICAL CoNSULTATION IN THE OPEN. 

2 
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crop, but there were 100 per cent of malaria cases among t~e 
specialist labourers imported from areas in the Po Valley ; certam 
attempts to improve the land by the metayer system had to be 
abandoned, on account of the condition to which the labourers 
were reduced after their first few months on the dangerous ground. 
It was found, indeed, that, when the crops failed owing to bad 
weather, the metayer families were in serious financial position, 
and the quinine treatment of malaria cases had so little effect that . 
there was talk of quinine-resisting forms. Yet as soon as an 
economical food kitchen was organised and diet thus improved, the 
drug took its usual ftecisive effect ; which is plain evidence of the 
close connection between medical questions and economic factors, 
and shows that malaria is undoubtedly to be classed as a social . 
disease. 

I advanced this conclusion at a meeting of farmers held at Foggia 
in 1928, u.sing this very example of the Agro Pontino, and pointing 
out that here medicine had made every possible effort, and had 
obtained results that had· perhaps never been secured before, 
inasmuch as deaths from pernicious malaria had been eliminated, 
original infections had been reduced to a minimum, and it had 
been made possible for the peasant to live. But things had 
come to a standstill, and it had been impossible to stamp out 
malaria, because that is beyond the .power of medicine alone ; it 
can only be done by close co-operation between the hydraulic 
engineer, the farmer and the hygienist. These assertions were 
not remote visions, or predictions, but deductions from a plan that 
was already in full operation ; for, by a law of 1923, the Fascist 
Government had already extensively modified the traditional idea 
of "bonification" by including, among works having a claim to 
Government support, not merely hydraulic improvement works, 
but routes of access, housing schemes, peasants' villages and 
sch.emes for supplying electric power for agricultural machinery. 
~It mc~uded also schemes for dealing with small drainage channels 
and pieces of swampy ground, which can easily be put right with 
a ~ittle sp~de-work and careful upkeep, no large hydraulic plant 
bemg required; works of this kind are known as "minor improve-
ment works" (piccola bonifica). · 

A law of 1924 gave the authorities power to make changes in 
the system of land tenure and to subsidise the work involved 



THE RECLAMATION OF THE PONTINE MARSHES 175 

because, owing to centuries of subdivision among heirs, the 
landed property in certain areas had become parcelled out into 
tiny_ po~tions on which it was impossible to carry out any rational 
culhv~bo~ or to arrange for drainage. It was therefore necessary 
to red1stnbute these properties on a new basis, if they were to be 
properly exploited and the causes of swamp-formation eliminated. 

A law of 1928 defined the practical programme of "bonifica
tion" over a great part of the malarial area, and the Act of 1933 

Fig. 9. - THE "GIOVANNI CENA" ScuooL OPENED IN 1921 AT 11 KM. FROM 

CISTERNA. ' 

consolidating the bonification laws combined all these provisions, 
and added the important principle that such schemes must cover 
the planning, financing and operating, not merely of the hydraulic 
and agricultural works, but also of the health services required 
to preserve the health of labourers, peasants, and superintending 
staff, without which every attempt must end in disaster. Such 
is the legal conception of the bonifica integra/e. This comprehensive 
reconditioning of the land has been extended to parts of Italy 
which a tradition of dread had placed outside the human community ; 
work has been made possible for the strong, numerous and sober 
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mass of Italian labourers, who no longer emigrat~, but stay ~nd . 
cultivate the soil of their own .country. An a<I_rmrabl? pracb~al 
example has been set by the National Ex-Sel'Vlcemen s ~soc•a
tion-an organisation formed with · large resources durmg · the 
concluding months of the war-which, during the last ten years, 
has been actively engaged in procuring land and emplo)'¥lent for 
men who fought in the great war ; it has acquired the ownership 
of unhealthy lands, reclaimed them, developed an excellent system 
of intensive cultivation, and distributed them in small holdings.: 

This historical and social panorama is the background against 
which the comprehensive reclamation of the Agro Pontino is 
proceeding. 

• • • 
The problem of the Pontine marshes has always been present 

in the minds of Italian statesmen, as is shown by the laws. passed 
in 1899, 1909, 1912 and 1913. In these laws the draining of the 
marshes was assigned to the first category of important public 
works, to be· carried out by associations of landowners, but with 
powerful financialsupportfrom the State. Before the war, up to the 
end of 1913, the Government grant was fixed at 7 million lire-i.e., 
an average of less than 90 lire per hectare of land to .be reconditioned. 
No provision was made for agricultural improvement-a matter 
left to the discretion of the owners-or for health services.. · 

The basic survey which forms the foundation of the present 
drainage work in the Pontine region was made in 1918 by officials 
of the Office of Works (Genio Civile). It was. seen that the Ninfa
Sisto stream divided the area into two sectors, each presenting 
different problems. The area lying between the southern two
thirds of the Monti Lepini and the left bank of this stream forms 
a huge irregular triangle, the base of which runs along the sandy 
shore at Temicina and the Canale delle Volte that follows the line 
of the coast. This sector was,called the "Temcina bonification 
area" and later the "Pontine bonification area", and includes about 
27,000 hectares. The rest of the plain forms the "Piscinara reclam
ation area", em~?racing 49,300 hectares, as defined in the 1933 
l~w-~iz., betw~en the. northern part of the Monti Lepini in the 
directiOn of Cor1, the r1ght bank of the Ninfa-Sisto, and the coast 

/ 
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betwe~n the mouth of the Foce Verde and Torre Olevola, including 
the Monte Circeo massif. Work in both areas was begun by 
associations of landowners ; both were soon placed under one 
Government Commissioner, who became responsible for the work. 
, The following are the main points of the Pontine bonification 
scheme: 

Total area coming under the scheme, 27,000 hectares (area 
of natural drainage, 13,000 hectares ; area of artificial drainage, , 
14,000). 

Classification of heights : fro~ 20 metres to 6 metres, high
lands and lands of medium altitude ; from + 6 metres 
to - 1.5 metre, lowlands. 

Length of main drainage canals, 120 kilometres. 
Length of secondary drainage canals, 250 · kilometres. 
Length of bonification roads, 250 kilometres. 
Fourteen pumping-stations with a capacity of 50,000 litres 

a second. 
Estimated cost, 300,000,000 lire. · 

Work began in 1924. By the end of 1933, all natural water
courses running through the region had been regulated. 

There had been completed : 315 bridges and 120 kilometres of 
roads forming a three-kilometre-mesh network. When the work 
has been completed, each mesh will be one kilometre and a-half 

in breadth. 
Eight pumping-stations had been erected for the draining of 

4,500 hectares of lowland. 
Three million cubic metres of earth had been displaced ; 
Guard-houses, depots, workshops, garages, etc., had also been built. 
The programme for the Piscinara sector is as follows : 

Total area· coming under the scheme, 49,300 hectares. 
Area ~f natural drainage : upper waters, 9,600 hectares ; 
medial waters, 29,500 hectares ; lower waters, 8,700 hectares. 
Area of artificial or mixed drainage, 1,500 hectares. Classifi
cation of heights : from 100 metres to 40 metres (including a 
few mountain zones) ; ground with natural drainage, from 
20 metres to 8 metres ; ground with artificial drainage, from 

1 ·metre to sea-level. 
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Length of main drainage canals, 150 kilometres. 
Length of secondary drainage canals, 300 kilometres. 
Length of bonification roads, 230 kilometres. 

Workmen's villages, 7. 
Four pumping-stations with a capacity of 8,000 litres a second. 

Estimated cost, 300,000,000 lire. 

AeRo PoNTINO 

Li ttot'ia. 

Fig. 10.- MAP oF THE BoNIFICATION AREAS. 

Work was begun in 1927. By the end of 1933 th t k f drai . , e ne wor o 
open ns and roam drainage canals for the upper and medial 
waters had been completed and the lower waters had been inducted 
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into the Sisto. Thus, throughout almost th~ whole region, floods 
and the formation of stagnant pools were eliminated, and it became 
possible to cultivate the land behind the tluaternary dyke and 
between that dyke and the coast ridge and to found the town 
of Littoria. In the lowest-lying tract, behind the sand-dunes 
along the sea-coast, the small marshes are being either drained 
or filled in. The coastal lagoons are being left, but with their 
banks regularised and strengthened to prevent floods. \\'h(•n the 

• 

Fig. 11.- THE M ussou:-.-1 CA:\"AL t.::\"DF.R CossTRVCTIOS, WITH tTs CENTRAL 

Rt:~SEL. 

undertaking is compll'ted, the spoil will total 20 million cuhic 
metres; at present, 150 kilometres of railway, including :jO kilo
metres of electrified line, are in operation. At the foot of the 
Monti Lepini there are perennial springs with an outflow of 
20 cubic metres per second ; these will be used for irrigation during 
the dry season. Experience gained in similar undertakings in 
other parts of the country has shown that the system established 
for carrying off rain-water in the cold season can perfectly well be 
also used for irrigation purposes in the summer. Thus the ground 
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can be fertilised and utilised to its full extent without any danger 
of the breeding of anopheles and consequent malaria. 

The cost of the work, which exceeds 5,000 lire per hectare, 
has, in view of the great sanitary and social benefits to be derived 
from the undertaking, been borne by the State. The owners 
of the land are required to pay only 30 lire per hectare over a 
period of thirty years-i.e., 900 lire in all . 

••• 
Navel and deci;ive action was taken by the Head of the Govern

ment when he called upon the NationaJ Ex-Servicemen'sAssociation 
to carry out the programme of agricultural land improvement and 
the re-population of the zone. The owners of the land on ·which 
the drainage works were to be completed were either large estate
owners or collective entities, who hesitated to sink much capital 
in the inauguration of new farming methods and to win the land 
to productiveness by building farmhouses for the peasants and 
'providing agricultural machinery. live-stock and selected seeds. 
The land uncovered was left as natural pasture, and' no attempt 
was made to drain off rain-water or adduct it into canals. 
Consequently, owing to the nature of the soil, the humidity 
continued to be very great in the various sectors, small stagnant 
pools remained on the surface, and the anopheles continued to 
breed. A few isolated and unco-ordinated efforts were soon 
abandoned. · 

On August 28th, 1931, about 18,000 hectares Of land were, by 
Royal decree, bestowed in full ownership on the National Ex-Ser
vicemen's Association. This great public utility organisation had 
no need to concentrate upon sheer economy, except for seeing that 
the money was properly expended with a view to achieving final 
success. The association provided considerable funds and a still · 
greater asset in the persons of technical experts of long experience, 
whose work had been crowned with success in other parts of Italy 
-men skilled in the art of planning, management and execution. 
On November lOth, when all formalities for the transfer of owner
ship had been completed, the laying-out of the first 10,000 hectares 
for agricultural purposes began. The first act was to clear the 
land of the stumps of brushwood, which made ploughing impossible. 
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This work, rapidly carried through by blasting, opened up 6,280 
hectares for farming. 

Most of this first parcel of land was situated within the Piscinara 
reclamation area, only 380 hectares falling within the limits of 
the Pontine sector, on the left bank of the Sisto. When the work 
began, the canalisation of the upper waters had already been com
pleted. These waters were collected and brought down to the sea 
by the great Mussolini drainage canal, so that there can be no 

Fig. 12.- SETTLERs' HousE. 

backwash and consequent flooding. At that time also-the work 
was subsequently completed at a rapid pace-the medial waters 
were adducted into the old bed of the Rio Martino, which cuts 
through the quaternary ridge, and the lower waters were collected 
into the Sisto. When the brush had been cleared, the farmers 
had at their disposal a clay-limestone soil towards the hills and 
a clay-sandy soil towards the sea, thickly dotted with small swamps 
or ponds (piscine, from which the name of the region Piscinara 
derives) in slight depressions rendered impermeable by clay 
deposits. 
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The National Association first set about dividing the land into hold
ings, building 515 farmhouses and settling as many peasant families 
thereon, and instructing the peasants in rational farming ~et_hods, 
so that each family might become the owner of its farm, _w1tlun the 
time-limit of one year set by the Head of the Government. 

The average size of each holding was fixed at 10 hectares for the 
very fertile lands nearest to the Via Appia, and 25 hectares for the 
poorer lands towards the sea. The holdings were divided up in 
"accordance with the boundaries formed by watercourses and the 
bonification roads. Inter-farm drains were adducted into the. 
general drainage system under the scheme to drain such pools as 
could not be filled in, with subsidiary ditches every 40 metres, 
to ensure that the ground should be sufficiently dry to allow plants 
to grow. After the weeds and tree-stumps to a depth of 90 centi-' 
metres .had been destroyed, powerful and deep-furrowing motor-
ploughs were used to turn up the soil. · ' . 

Each farm-building incl\ldes a dwelling-house ,built on a damp
course and comprising a ground-floor kitchen and storeroom and 
one upper story with three to five bedrooms and living-rooms, 
the doors and windows screened against flies and mosquitoes ; 
a stable for eight to ten head of live-stock; in some cases built up 
against one wall of th~ dwelling ; a chicken-run and pigsty ; a well 
of fresh water for domestic use ; ·a cesspool and a manure-heap. 

There are also artesian wells-from 20 to 60 metres deep--for 
drinking-water, and plans are under consideration for the con
struction of a rural aqueduct. 

The National Association bears the cost of preparing the soil of 
each farm, of buildings, live and dead stock,· and the farm-tracks 
which form a very close network inside the wider network of roads 
constructed under the scheme. The farm is handed over to the 
peasant immediately all this work has been completed.· Further
more, the National Association has established five experimental 
farm centres to advise the peasants and direct their work. 

The following figures for these fir~t 10,000 hectares of recla
mation works will give some idea of the vast preliminary labour 
involved : · 

Farmho?ses, 515. Area covered, 10.5 hectares. Cubic space under 
roofing, 4~0,000 cubic_ me~s. Walling, 71,100· cubic metres. 
R~ads . Main bomflcatton roads, 11 kilometres. Inter-farm roads, 

95 kilometres. Fann-tracks, 254 kilometres. Total, 360 kilometres. 
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Drainage canals : Main bonification canals, 52 kilometres. Secondary 
and tertiary canals, 358 kilometres. Total, 410 kilometres. 

Constructional works : Manholes, 650. Foot-bridges, 87. 
Material employed : For buildings and constructional works 36 000 

cubic metres. For roads, 800,000 cubic metres. For canals,' soo:ooo 
cubic metres. Total, 1,336,000 cubic metres. 

Cost or work contracted for by tender .............. . 
Average cost of main bonification roads (per km.) .... . 
AV1lrage cost of farm-roads (per km.) ..........•..... 
Average cost of canals (per km.) .......•............ 

·Average cost of farm-buildings (each) .............. . 

Cost of purchase and preparation per hectare : 

Lire 
32,000,000 

75,000 
3,000 
6,500 

40,000 

Average purchase price ..................... :. 800 
Destruction of tree-stumps, clearing up, ploughing 

and levelling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t ,300 
Farm-bouses and dependencies................. 1,800 
Inter-farm roads and bonification roads • . . . . . . . . 325 
Drains....................................... 175 

Total............................ 4,400 

The first new buildings in the Agro Ponlino were the workers•· 
villages built by the authorities in charge of the hydraulic bonifi· 
cation works. The workpeople who built these villages were at 
first housed in the villages and hamlets along the slopes of the 
Monti Lepini, and were taken to their work in motor-coaches. 
When the houses had been built, the workmen lived in these until 
they had finished their work. They then handed them over to 
the settlers brought in to carry out the agricultural bonification. 
In 1929 and 1930, there thus sprang into existence the country 
townlet Doganella di Ninfa, near the rose-covered ruins of the 
ancient city destroyed by malaria, as well as the groups of houses 
in the more northerly part of the Piscinara sector, not far from the 
town of Cisterna. 

The National Ex-Servicemen's Association needed a whole army 
of workmen to prepare the peasants' farms. On an average, 
5,000 persons were employed for 1,500,000 days: navvies,levellers, 
masons, cement-workers, carpenters and joiners, ironwrights, 
carters, etc. The workmen are recruited and selected through the 
Labour Exchanges by a special body-the Commissariat for Internal 
Migration, attached to the office of the Prime ·Minister. The 
National Ex-Servicemen's Association takes them into its care 
and officers them with engineers, agricultural experts and tech-
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nicians, to form the fighting units of this army of labour. In the 
early days, temporary hutments were put up by the contractors ; · 
later the Association itself undertook to construct huts for groups , . . 

of from 500 to 2,000 workmen and to provide the elementary needs 
of life : damp-proof paved dormitories, each covering 140 square 
metres, with a glass surfa~ of 40 square metres, windows and doors 
protected by wire netting, adequate ventilation and separate 
camp-beds ; common kitchen and dining-room ; bathrooms, douches 
and water-closets ; well,, with raised reservoir and distribution 
conduits ; club-rooms for spare-time activities, in which the work
men could forgather and amuse themselves in their leisure hours. 

Special squads are responsible for regular cleaning, protection 
against flies and the destruction of mosquitoes in the various 
premises. The vanguard constructed the huts ; the first batch 
on the spot were workmen who constructed the houses and prepared 
the farms .. The dwellings are built along the roads in groups, and 
are named after the places in the mountains and ·along the rivers 
of Veneto which became famous during the war (Borgo Carso, . 
Borgo Grappa, Borgo Piave, etc.), instead of the former ill-omened 
place-names of the Pontine district. . 

Then came the peasants ; the first nineteen families of war 
veterans took possession of the new farmsteads on October 27th, 
1932, less than one year from 'the starting of the agricultural 
bonification. 

Meanwhile, a town was growing up. On April 4th, 1932, the 
Head of the Government, present in person at the inauguration 
,of the spring programme, announced the forthcoming creation of 
the Commune of Littoria. On June 30th, the foundation-stone, of 
the town hall was laid. · On December 18th, the new commune 
was officially constituted with appropriate ceremonial. The · 
nearness of these dates is evidence of the rapidity of the work. 
In _the centre of the town is the square, which was formerly one of 
the most malaria-ridden spots in the region. On November 1st, 
1931, there were merely a few houses constituting a bonification
work v~lage.with 1,1,92 permanent and 821 temporary inhabitants; 
when L1ttona came mto existence, it already had 6,308 permanent 
and 11,492 temporary residents . 

••• 
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In the speech which he delivered at the inauguration of the Com
mune of Littoria, the Duce explained to his hearers what still 
remained to be done. The following are. the most noteworthy 
passages of the speech : 

"This day is a red-letter day in the history of Agro Ppntino. 
It is a day of triumph for .the whole nation. 

"What twenty-five centuries attempted in vain we now see 
accomplished before bur eyes. At such a time we might well 
feel proud, and yet it is rather emotion that stirs our hearts ; 
as they march past the names that recall the Grappa, t11e 
Carso, the Isonzo and the Piave, those who lived through the 
great and tragic days of the victorious war feel old memories 
re-awakening. 

"To-day, when officially inaugurating this new Commune 
of Littoria, we may tell ourselves that the first stage on our 
road is safely passed ; we have won our first battle, but our 
eyes are fixe<! steadfastly on the future. 

"Until we have won the last battle of all, we shall not be 
entitled to claim final victory. Only when 5,000 houses stand 
where you see 500 to-day, only when to the present population 
of 10,000 we have added the forty to fifty thousand whom we 
intend to settle on this soil which was once the Pontine l\larshes, 
can we proclaim to the country that our victory is complde. 

"On October 28th, 1933, we shall inaugurate 981 new homes 
for settlers'; on April 21st, 1934, we shall inaugurate the new 
Commune of Sabaudia, and on October 28th, 1934, the third 
Commune--Pontinia. 

"By then probably we shall have achieved our aim and 
carried through our plans to a successful issue. · 

"Formerly, to find work we had to pass the Alps or cross 
the ocean. Now the land is at our doors, within half-an-hour 
of Roine. It is. here that we have conquered a new province, 
here that we have waged, and shall continue to wage, a real 
war, the kind of war we prefer." 

This first great success could never have been achieved, nor 
could the work have been continued, without adequate sanitary 
and medical services, the organisation of which was no easy task. 
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From 1920 onwards, there had been, in the Agro Ponti~o, five 
Italian Red Cross health stations for the treatment of all dtseases, 
but primarily malaria, amongst the population of shepherds and 
charcoal-burners, whose numbers did not exceed 5,000 throughout 
the whole area in the winter and a few hundreds in the summer, 
all the others having migrated to the mountains. The Red Cr~ss 
doctors also attended peasants from the communes bordermg 
on the marshes-Nettuno, Cisterna, Norma, Sermoneta, Sezze, 

Fig. 13. -WoRKERs' HuTMENT VILLAGE. 

Priverno and Terracina-who ventured to come down from the 
highlands to cultivate the plain and were too far from their homes 
to obtain their usual medical aid. The stations were situated as 
follows : Acciarella, in the uncultivated region between 1\"ettuno 
and Foce Verde; Casale delle Pabne, 11 kilometres from Cisterna, 
on the Via Appia ; Foro Appio, in the plain below Sezze, also on 
the Via Appia ; Pontemaggiore, 8 kilometres from Terracina, also 
on the Via Appia ; Fossanova, near the old abbey in the Priverno 
country. Every station had a doctor and sick-attendants in 
permanent residence throughout the year. Their duty was to 
seek out the sick, travelling through the marshlands by any means 
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of conveyance available-in small carts, in rafts or on horseback
and, if necessary, to bring them across to the Via Appia, whence 
they were conveyed in motor-ambulances to the neighbouring 
hospitals of Terracina, Sezze, Bassiano or Velletri, or else to Rome. 
As a piece of practical demonstration, they also organised a 
campaign against mosquitoes on the premises of the near health 
stations, and in the surrounding houses ; they carried out minor 
improvement works and destroyed larvre ; they stocked the ponds 
with larvivorous fish within a radius of 500 metres around the station 
and the schools. This unassuming, devoted and undaunted mission 
succeeded in reducing the death rate from pernicious malaria to 
zero ; it also brought down the malaria morbidity rate and restored 
a certain amount of confidence among the peasants. Medicine 
alone could do no more, and there was some legitimate anxiety as 
to what would happen when large numbers of new workmen were 
brought to the marshes. The usual consequence of such action 
in malarial regions is common knowledge : fever suddenly breaks 
out, a very large number of workers die, the work slows down and 
is finally abandoned. This phenomenon has occurred so often that 
no particular example need be quoted. It was observed in the 
marshlands in the course of every attempt at cultivation made 
from 1920 to 193~and that with the same characteristics : an 
average, but incomplete, resistance on the part of the native popu
lation already infected with malaria, due either to the persistence 
of a mild form of infection (allergy), or to a previous infection 
(immunity) ; 100 per cent infection rate among workers (labourers 
and settlers) brought in from outside resulting in a decrease and, 
finally, in the total loss of their working capacity. 

In 1921, the "Company for the Reclamation of the Pontine 
Marshes" acquired part of the land between the Via Appia and the 
sea for the purpose of reclaiming and exploiting it. This land, 
which, after various financial vicissitudes, passed to other bodies, 
was finally assigned 'to the National Ex-Servicemen's Association, 
which triumphantly succeeded where others had failed. The 
company established an a;utonomous body, the Pontine Anti
malaria Institute, which set up a first health station at Colonia 
Elena (named after the Queen of Italy), between Terracina and 
Monte Circeo, and a second at Fogliano, near the coastal lagoon 
of the same name. These new stations, created in localities where 
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no medical aid had previously been available, led to the adven.t of 
a few farming enterprises and the settlement o~ some colomsts. 
1 1929 the Red Cross opened its sixth health statton at Doganella, 
t:e firs~ workers' village established near the ruins of Ninfa. The 
success was complete from the health point of view, since, after 
1932 no new case of malaria had broken out among the 500 
pers~ns who had come to live in the zone, while the surrounding 
country was transformed into a flourishing garden. Even the 

Fig. 14. - l,.ITTORIA : THE TowN HALL. 

inhabitants of Sermoneta, a hamlet over 200 metres up on the 
mountain slopes, experienced the benefits of this activity, for 
whereas their splenic index had been 80 per cent in 1928, three 
years later there were practically no cases of malaria. 

Since the agricultural bonification area entrusted to the Ex
Servicemen's Association embraced most of the area served by the 
Pontine Anti-malaria Institute, the Association concluded special 
agreements with this Institute for the year 1932, when the new 
work in full swing brought about a sudden increase of the population. 
The Institute added a third health station at Quadrato while the 
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town of Littoria was being built. In 1932, there were thus in 
operation in the Agro Ponlino nine health stations in all, with 
infirmary wards for fifty beds, and three motor-ambulances. During 
the summer, patients were mainly taken to thc1 hospitals in Home, 
which had to organise new wards. ' 

In 1933, all health services were placed under the Italian Hed 
Cross, and were brought to the highest possible pitch of efficiency 
so that they might he able to cope with the situation cn•ated by 
an enormous increase in the population, ~oth settled and temporary, 
due to the acceleration of the work. The following figures for 
one of the hot-and consequently, as regards malaria, more dan-

' gerous-months of the year will explain the magnitude of the task : 

July 1924: Number of persons resident in the Agro Pontino .. . 
July 1932: Number of persons resident in the Agro Ponlino .. . 
July 1933: Number of persons resident in the Agro Pon/ino .. . 

1,8tKI 
12,090 
40,4311 

i.e., an increase of 2,300 per cent from 1924 to 1933. All these 
persons, both peasants and workmen, had come in from Italian 
districts immune from malaria and, before leaving their place of 
origin, had been medically inspected by officers of the Commis
sariat for Internal Migration. The details of the health organi
sation set up by the Italian Red Cross are as follows : 

'Health stations in the Agro Ponlino • . . . . . . . . . . . . . . . . . 11 
Infirmary beds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360 
Medical directors of stations . . . . . . . . . . . . . . . . . . . . . . . . 11 ( 
Assistant medical oiTicers . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2
8 21 

Medical oiTicers directing anti-mosquito squads ........ . 
Midwife .. .. .. . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 1 
Sick-attendants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 
Anti-mosquito workers . . . . . . . . . . . . . . . . • . . . . . . . . . . . 26 
Chauffeurs . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . 16 
Drivers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Assistants ....................... , . . . . . . . . . . . . . . . 22 
Motor-i:ars for medical o!licers' visits . . . . . . • . . . . . . . . . . 11 
Motor-ambulances for transporting patients . . . . . . . . . . . 8 
Motor-vans for transporting anti-mosquito apparatus... 3 
Total annual cost •..........•........... ·.. . . . . . . about 4 mlllion lire. 

These figures give some idea of the extent and complexity of 
the work of the health stations, but they only provide an impression 
of their means of action, and not of the enormous difficulties which 
have to be overcome in a very extensive area in process of trans
formation, among a highly active population, continually on the 
move and of very peculiar composition, consisting, on the one 

3 
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hand, of settlers' families and, on the other hand, of an admixture 
of workmen of every age and trade. The activities of these services 
are as follows : 

1. Distribution of Quinine for Prophylaxis. - This use of the 
drug, advocated thirty years ago by Angelo CELLI, is still in 
great favour ; the most recent observations show that, although 
it does not prevent infection, at any rate it secures prophylaxis, 
since, in many cases, the malarial parasite does not produce any 
morbid symptoms in persons thus treated ; it always prevents 
fever and, what is even more important, pernicious malaria. 

. . 
It should be remembered, however, that the climatic conditions 
obtaining in the Agro Pontino are dangerous almost throughout 
the year. It is impossible, therefore, to keep a composite mass of 
many thousands of men, women and children permanently and 
adequately dosed with quinine. Consequently, quinine prophylaxis 
is reserved for persons hot permanently resident in the territory, 
and every facility for the purpose is afforded to those who desire it. 

2. . Early Diagnosis and Treatment. - Early diagnosis can only 
be secured by the periodical examination of the who!~ population 
in order to discover the initial symptoms of malaria. These are 
usually neglected because they are slight, but they may never
theless lead to pernicious malaria after the first attacks. It is easy 
to organise the inspection of workmen housed in· hutments and 
peasants living on farms; but it is difficult to do so in the case of 
workmen who have entered the area of their ow.n accord in search 
of work and are trying to escape notice in some part of this 
immense region, in order to evade the recruiting regulations qf the 
Commissariat for Internal Migration and the rules laid down by 
law for the bonification area. 

Out-patient and hospital treatment is provided for all cases of 
illness or accident, so that cases of malaria can be the more readily 
detected. During 1933, the capacity of the hospitals in the Agro 
was increased, p.nd patients suffering from any acute form of 
disease can now be treated locally·until they are completely restored· 
to health, without having to proceed to neighbouring hospitals or 
to Rome. Patients are sent to these latter hospitals only when 
they are suffering from a disease which is bound to be v~ry long-
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drawn-out or necessitates some major surgical operation. The 
treatment is continued until a cure has been effected. This basic 
principle is very important where malaria is concerned, for, consider
ing how easily relapses occur after shorter or longer periods, the 
multiplication of foci of infection is an ever-present danger in 
areas with a high anopheline density. After recovery, patients 
remaining in the area can be given follow-up treatment as out
patients, without interfering with their daily work. Those who 
return to their native places in distant communes are particularly 

Fig. 15. - LITTORIA : HEADQUARTERS OF THE 0ROA.NISATION FOR 

MATERNITY AND CHILD WELFARE • 

• 
dangerou~, because many such places have still a fairly dense 
anopheline fauna and have been free from malaria only for a few · 
years. These travelling carriers must be followed up and treated 
-as in fact they are-by the regular health authorities throughout 

the Kingdom. 

3. Destruction of Mosquitoes inside DwtUing.s. - Imagoes are 
destroyed systematically every evening in th~ workmen's huts,. 
which are so constructed as to offer no lurking-places for the 
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insects. One method followed is to explode smoke-bombs ; the 
mosquitoes are then caught in the wire netting· of the window~ ~nd 
doors. Paraffin atomisers are also used, the paraffin contammg 
pyrethrum powder in solution. In the settlers' houses, the families 
are told what to do, and provided with the necessary apparatus free 
of charge. Special officials visit the various farms at very short 
intervals to make sure. that instructions are being carried out. 

4. Reduction of Anopheline Density in the Bonification Area. -
Anophelism, formerly very dense, was maintained by the marshes 
and aided in its development by domestic animals and small wild 
mammals which supplied the female with a blood meal during 
ovulation. A. blfurcatus was abundant in the woodlands ; . in the 
more open parts of the country, in the neighbourhood of pastures, 
A. superpictus was common, though this variety comparatively 
seldom carries malaria. parasites. A: elutus was found near the 
coastal lagoons ; not far from the Via Appia, several varieties of 
A. maculipennis were identified for the first time. These varieties, 
basilii, messere, labranchite, are now universally recognised. Scien
tists are not yet agreed on the epidemiological importance of each 
variety : some regard labranchite, which is not very long and is 
macrosplanchnic, as the most usual carrier, but FALLERONI, who 
discovered them, believes that all these varieties carry malaria 
to an equal extent. It was also in certain parts of the Pontine 
territory that zooprophylaxis was applied-with every success
for the first time, the houses being girdled with a protective ring 
of pigsties designed to attract the mosquitoes and so divert them 
from the human beings. This scheme h_as proved entirely success
ful: Proper drainage and the elimination of stagnant or sluggish 
water have already greatly restricted the breeding of anopheles. 
The present condition of the country may even have brought about 
some change in the respective proportions of the difTerent varieties, 
though it is too· soon to hope for any definite conclusions on this 
subject. Moreover, the increase in the number of live-stock due 
to the introduction of a rational system of husbandry has had the 
result that the cowsheds and pigsties attract the mosquitoes, which 
are, ·moreover, kept out of the human habitations by screening. , 
_Finally, a large amount of detailed work is carried out by the anti
mosquito squads directed by medical specialists. These squads 
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examine the country closely, report areas 'ord . . . 
f · '' rammg, canals m need 

o repairs and marsh vegetation to be destroyed Th I 
· th · h · ey a so spray et er Wlt paraffin or a mixture containing p . , 
h ' h ar1s green, any pools 

w Ic m.ay happe~ t~ fonn. Their work ranges over the whole 
reclamation area, Wtthm a radius of l,OOOmetres round all d n· 

The results achieved by this health organisation may :;u~~~d 
by the fact that workmen and peasants have been able to continue 

Fig. 16. - LITTORIA : THE PosT-OFFicE. ARcHITECTONIC UsE 
01' WIRE NETTING. 

and intensify their work throughout the whole of the year, including 
the most dangerous periods. Consequently, the health question 
has ceased to be a hindrance tG the work or a source of anxiety to 
the authorities. The number of cases of malaria must be considered 
in relation to the number of persons exposed to infection, which 
varies from month to month in relation to labour requirements 
arid the arrival of new groups of settlers. We think it desirable 
to give the figures of the monthly maxima and minima throughout 
the year, comparing the data for 1930, when the region was stiJI 
inhabited by the former population with only a slight addition of 
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labourers engaged on drainage work, with the data for 1932 and 
1933, years of intensive colonisation. 

A. Ratio between the Population in the Agro Pontino 

and Cases of Malaria. 

MINIMA MAJ<DI& 

P.opu• Per- Popu• Per-
Year Month lation Cues centage Month lation Caaes centage 

1930 .. Feb •..• 7,780 45 0.58 July •• 3,375 469 13.9 

1931.. Feb .... 6,000 73 1.2 July .. 3,420 239 7 

1932 .. May ... 12,700 73 0.58 Oct •.. 14,50() 2,331 16 

1933 .. Jan •... 30,000 300 1 Aug •.. 41,945 2,045 4.9. 

Monthlfl A~rage for Each Ytar 
Death& from malaria 

Popu· Percent• Rate per 
Year latlon Ca.!les age Actural figures 1,000 lnha,b. 

1930 5,500 185 3.3 5 0.9 
1931 5,500 133 2.4 
1932 14,106 683 4.8 · (27 within the area ; 1.8 

20 after leaving the area) 3.3 
1933 41,026 860 2.09 (3. within the area ; 0.073 

11 after leaving the area) 0.34 

With the massing of workmen in 1932; the annual average ende
micity rose to 4.8 per cent, with !l maximum in October of 16 
cases per 100 inhabitants, whether permanent or temporary. It 
should be borne in mind that the rate was previously very high. It 
has been said that in the commune of Sermoneta, whence the 
peasants came down to work in the nearest marsh, 80 per. cent of 
the population suffered from splenomegaly due to malaria . .___Yet, 
with a fairly high morbidity rate, medical efforts were successful 
in keeping the death rate down to a very low·figure ; for the rate 
reported (3 deaths per 1,000 immigrants .in the area) includes also 
a few deaths which cannot with certainty be attributed to malaria, 
but which were included in the statistics in order to keep on the 
safe side. At all .events, in' the 1933 census, at a time when the 
number exposed to infection had trebled, the morbidity rate from 
malarill. fell to 2.09 per cent, with a maximum of 4.9 per cent in. 
August, and the death rate to 0.34 per thousand. 

In addition to the monthly and annual rates, it is interesting 
to know the total number of malaria cases for each year, the number 
of deaths amongst malaria patients treated in the area, and, wliat 
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is .most important, the number of eases of primary inf t' 't 
be1 g b d h . ec 1on, 1 

n remem ere t at these all relate to the tropical form. 

B. 1H a/aria Cases and Deaths in the Agro Pontino. 

Percent-
Num~rof 

Year Ca~es Death1 prtmary Pe~nt-qe Infections age 
1930 • •• • 0 ••• 2,035 5 0.24 1931 1,329 ~90 29.0 .... .. .. 

130 0.99 1932 8,193 .. .... 0. 27 0.32 3,435 41 .7 1933 10,310 3 • 0 • • 0 • •• 0.029 1,189 11.5 

Fig. 17. - LrrroRIA : HEADQUARTERS oP THE NATIONAL Ex-SERVICE
MEN's AssociATION. 

In addition to the maintenance of a very low death rate and the 
increase in the actual number of cases in 1933, due either to the 
fact that the number of inhabitants had trebled or to the existence 
of continued cases and relapses connected with the epidemic out
break of 1932, the reduction in the number of primary infections 
is noteworthy, since it is a sure sign that the centres of infection 
are decreasing and that man is succeeding in his efforts to master 
and reduce the malarial endemicity of this region. 
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These figures are taken from an official report by Professor 
G. ALESSANDRINI, who was in charge of the health service in 1932, 
and 1933. It should be added that the data for 1930 -and \931 
are incomplete, because the service had not at that time been cen- . 
tralised. · The 1932 figures, moreover, relat~ only to the agricultural 
bonification area in the hands of the Ex-Servicemen's Association, 
whereas the figures for 1933 rell!te to the whole of the Agro Pan
tina, with the Red Cross health stations in those parts where there 
has not yet been any concentration of labour for colonisation pur
poses. Nevertheless, even allowing for these considerations, the 
figures are eloquent and should be taken in conjunction with the 
fact that no other infectious disease, nor any epidemic outbreak, has 
occurred among this enormous mass of people still living under 
provisional conditions. Final proof is afforded by the fact that 
primary malarial infections have occurred only amongst the workmen 
in hutments, whom it is more difficult to supervise, and who are 
exposed to infection in districts where the reclamation work is still 
incomplete. Out of. nearly 101000 people belonging to the families 
of settlers, on the other hand, there were, in 1933, only eleven cases 
of primary infections. . . 

With the legal constitution of the commune of Littoria, a new 
health authority-the Communal Health Office-has begun to 
oper~te. This office started work with health supervision over 
drinks and foo_dstuffs, general hygiene and protection against 
common infectious diseases. As normal life becomes better 
organised, this office will take over the work of the health stations, 
and become a fighting unit which, with its doctors, will operate 
side by side with the bonification authorities and carry the 
campaign through to final success . 

••• 
From the central zone of Littoria the agricultural bonification 

has spread in every direction. The lands of the first group in pro
cess of improvement and preparation have been followed by a further 
11,796 hectares purchased or expropriated, and the second agricultu
ral bonification sector has been extended to roughly 15,000 hectares, 
which, together with the 10,000 hectares of the first part, 
already represents nearly one-third of the entire area of the Agro 
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Pontino. The new land comprises two blocks. One is bounded 
by Li.ttoria, the. left ban~ of the river Astura and the coastal ridge
that IS to say, It comprises the depression between the quaternary 
ridge and the sea, including the coastal lagoons ; the other is between 
the river Sisto and the Via Appia. While hydraulic bonification 
schemes are being applied to the regulation of the surface waters
mostly by natural drainage, but with pumps at certain points-:
the National Association addressed itself in the first place to the 
business of putting up new hutment villages for workmen, turning 
its attention thereafter to the clearing of brushwood and tree
stumps over an area of 4,000 hectares, to the breaking-up by power
ful ploughs and tractors of 14,100 hectares, which have lain uncul
tivated from time immemorial, to the drainage of the smaller swamps 
and surface-waters, to the construction of allotment roads and drains, 
of 850 farmhouses and eight agricultural centres, and the sinking 
of artesian wells. In t!Iis way, groups of farms have arisen bearing 
another series of famous war-time names : Borgo Ermada, Borgo 
Montello, Borgo Bainsizza, Borgo Sabotino, Borgo San Michele, etc. 

On August 4th, 1933, a legislative decree was issued constituting 
the second commune in the Agro Pontin~Sabaudia-on a small 
peninsula projecting into the coastal lagoon of Paola, with an area 
of 14,427 hectares ; it lies near the main motor-road, already nearly 
completed, whi~h runs from Ostia to Anzio and Terracina, along the 
shore of the'Tyrrhenian Sea. A bridge 200 metres long will join 
the end of the peninsuia to the seashore, across the lake ; near by 
is the wonderful forest of Terracina, which is being made accessible, 
while above looms the vast bulk of Monte Circeo. On August 5th, 
the Duce in person laid the first stone of the new town, after har
vesting, in company with- the farmers, the new wheat-crop wrung 
from the bosom of the conquered marsh. The chief buildings of 
Sabaudia will be ready and in use by April 21st, 1934, the anniver-

' sary of the foundation of Rome. . 
On the same day, the Duce inaugurate4 a seaside colony for the 

children of the Littoria settlers, at Torre Olevola, 3 kilometres from 
Terracina-a place which was formerly well known for its amazing 
marsh landscape of dead waters and gigantic water-lilies, and was 
completely in the grip of malaria. A number of excellent hutmcnts 
erected by the Ex-Servicemen's Association had been ha~ded 
over to the Italian Red Cross, which had fitted them up and received 
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400 of the children of the new settlers. Their presence in an area 
only just reclaimed was enough to allay any fears ; it was the Duce 
himself who insisted that the children should not be sent away from 
the land that their parents were conquering to luxuriously appointed 
watering-places, of which there is no lack in the neighbourhood of 
Rome. This profound ethical conception was crowned with complete 
success : the children immensely enjoyed their life in the colony ; a 
number of malaria cases were cured and no new cases occurred; a small 
epidemic of scarlet fever was easily brought under control, which 
proves that the children's constitutions were in no way impaired. 

On May 30th, 1933, His Majesty the King of. Italy gave his. 
august sanction to the first victories that had been gained, and a 
stimulus to further conquests. He visited the Agro Pontino and 
entered the new town by the Via Mussolini between a guard of 
honour of ex-servicemen, wearing their war medals and accompanied 
by their children. 

Another event marks a step forward in history and reflects a 
tranquil certitude of victory, regardless of the difficulties to be 
overcome': the ancient, deadly Agro Ponlino is to become the ninety
third province of. Italy. By Legislative Decrees of September 7th 
and October 19th, 1933, a Royal Prefect is appointed.Special Com
missioner for the Agro Ponlino, having under his jurisdiction the 
new communes of Littoria and Sabaudia, as well as the communes 
of Cori, Norma, Bassiano, Sermoneta, Cisterna di Roma, Sezze, 
Priverno, Terracina and San Felice del Circeo, which already 
existed on the edge of the Agro--a total area of 114,562 hectares, 
with a resident population of 85,907. The Commissariat is engaged 
in setting up its administrative services and establishing its health 
machinery : it has already a provincial medical officer and a 
provincial veterinary officer, and is organising anti-tuberculosis 
work, while the health services of the ·older communes, the health 
office of the Commune of Littoria and the Red Cross health 
stations are providing the . groundwork of an organisation for 
protection from malaria· and acute endemic infections, for the 
maintenance of healthy conditions in the soil and buildings and 
for the supervision of the trade in foodstufl:s. On December 18th, 
1933, the Duce, after laying the foundation-stones of other public 
buildings at Littoria, announced to the people of the town that it 
was to be the capital of the new province. 
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The ancient land of the Volsci has regained its unity . 't . t b 
t d · f , I IS 0 e 

res ore to Jts ormer prosperity and perhaps raised to a h . ht 
of greatness. that it has never known in the past. Pliny the ~;:er 
wrote : "SLccentur Pomptinre paludes tanlumqu . b b . , . . • e agr,t su ur an;e 
reddatur ltalrre . 1'\meteen centuries later the c d c . • omman o our 
ancestors 1s being obeyed. 

THE RECLAMATION OF THE PONTINE MARSHES 

Fig. 18. - THE DucE INAUGURATES A SEA-sroE CoLON Y 

FOR CuiLDflEN AT ToRRE OI.EVOLA. 

The reclamation of the Agro Pontino wiJI be seen in its true signi
ficance only when it is regarded as part of a whole, as one factor 
in a comprehensive Governmental scheme. 

The survey of the malarial zones throughout Italy was carried 
out chiefly during the period 1907 to 1912; it was completed after 
the war in respect of the annexed provinces, and yielded the follow
ing figures : out of a national territory of 31,013,669 hectares, the 
zones of endemic malaria represented in the aggregate 8,442,400 
hectares, in 2,616 out of 8,362 communes in the Kingdom. The 
resident population of those zones was reckoned at 4 millions ; with 
the addition of the population on the edge of the zones and workers 
who migrated into them, there was a totaJ of nearly 16 million 
persons exposed to malaria infection, and from 200,000 to 300,000 
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cases every year, quite apart from those that were. not ·reported. 
The number of deaths from malaria had fallen from 23,000 per 
annum in 1887-the year in which complete statistics' of causes 
of death for towns and rural areas were first compiled-to a little 
under 3,000 per annum. 
· In 1926, the great "back to the land" movement was initiated by 
the .Duce, and the various laws enacted for the bonification of 
malarial land culminated in the Musso.lini Act of December 24th, 
1928, under which huge areas were to be comprehensively reclaimed 
at a cost of 7,000 million lire. Of t~is amount, more than half 
was to be paid direct by the State ·over a period of fourteen years 
(1929 to 1944). For purposes of comparison, it should be borne 
in mind that, between 1865 and 1928, 3,800 millions were expended 
on bonification works over 54 years-1,000 ·millions on works 
carried out direct by the State and 2,800 millions to contractors. 

The works carried out under the above-mentioned Act may be 
summarised as follows : 

Hydraulic Improvement works of the first class : 

Classified as such ............................ . 
Completed by July 1st, 1932 ................... ; 
In course qf execution .......... · ............... . 
Not yet begun .............................. . 

Lands of which the system of cultivation Is to be changed 
for purposes of public utility : 

Classified and delimited as such .•.... : ......... . 
Classified and to be delimited ....•.............. 
Conceded for execution of works ..........•..... 

Mountain Improvements for the regulation of catchment 
basins : 

Area to be Improved ............. , ............ . 
In process of lmprqvement .". : ................. . 
Improvements not yet begun ................. . 

Hectares 

3,215,375 
17,776 

2,504,750 
692,849 

3,923,400 
471,000 
615,000 

8,750,803 
6,327,623 
2,402,180 

The regularisation of waters, the change in the system of culti
vation and the improvement of mountain catchment basins are 
being extended beyond the limits of the malarial zones, because it 
is difficult to render those zones healthy without improving the 
'hydraulic system in adjacent or higher areas, and because the pur
pose of those works is even wider than the stamping-out of malaria : 
it is to bring the land to the highest possible degree of productive
ness, having regard to its natural conditions, in order .to provide 
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bread for the workers. In consequence of this work, it was possible, 
between 1929 and 1933, to remove 161 communes, with a total area 
of 175,500 hectares, from the gloomy register of arl'as of endemic 
malaria. ' 

The value of undertakings whereby man succeeds in changing 
the face of the land and the course of history can best he ml·asured 
by comparison with other similar undertakings. I know of only 
two that can be approximated to the planting of a new civilised 
life in the malarial lands of Italy, and both belong to the twentil'th 
century, though their development and aims are different. They 
are the reclamation of the Panama Canal Zone and the draining 
of the Zuider Zee. · 

' 

• . ,. 
Utopia is becoming a reality ; for to-day we are witnessing the 

realisation of that ultimate desire which Goethe puts into the mouth 
of Faust, and which he perhaps conceived when he crossed the 
Pontine Marshes in 1787 : 

. 
"A marsh spreads at the mountain's foot, and poisons all 

tbat has already been won.· To drain that pestilential fen 
would be the last and greatest victory. Wide lands I would 
open up for millions. upon millions of men, lands where they 
could dwell, not in entire security perhaps, yet active and frl'e, 
amid green fruitful fields-men and their herds, content upon 
the new-won land, sheltering under the lee of the sea-wall which 
industrious hands have built. Here, shrined within, a land 
of paradise ; there, let the stream without roar headlong to the 
very verge. But if it threaten to break in, all alike will speed 
to close the gap. Yes, that thought absorbs my being ; that 
is the final word of wisdom : he alone is worthy of liberty and 
of life who must win them anew day by day. Here, girt with 
peril, in childhood, in manhood, in old age, he strives and toils 
as the years pass. Would I migh~ see that teeming host, and 
stand amid a free people in a free land I At such a moment I 
could say : Stay yet a while, thou art so fair I So would the 
vestige of my life upon earth remain in agelong memory." 



THE NATURAL TRANSMISSION 
OF MEDITERRANEAN. LEISHMANIASIS 

By ' 
Dr. L. PARROT, 

of the Past;ur Institute, Algeria. 

Leishmaniases are tending to occupy an increasingly important 
place in the human and veterinary pathology of Mediterranean 
countries. The more dangerous forms of leishmaniasis would 
seem to be spreading' from east to west with growing impetus. · 
New centres are corning into existence or are being discovered one 
after another ; at all events, the n)lrnber o~ cases reported in certain 
localities grows year by year. Such a development cannot· fail 
to be alarming, sufficiently so to call for the adoptio!l of defensive 
health measures. Now, effective action against a communicable 
disease requires a knowledge of its origin and of the means of propa
gation. Our present aim is to summarise as succinctly as possible : 
(1) the present state of knowledge as regards the natural transmis
sion of Mediterranean leishmaniases and (2) the still unsolved prob
lems of their retiology-in other words, what is already known and 
what remains to be discovered. · 

• • • 
In current medical parlance, there are three varieties of 

Mediterranean leishmaniasis : 

(1) The cutaneous leishmaniasis of man, dogs and cats, 
commonly known as Oriental sore ; 

(2) The visceral (or internal) lc~hrnaniasis. of man (also 
known as infantile splenic anrernia, Mediterranean kala-azar, 
ponos, etc.) ; . 

(3) The visceral leishmaniasis of dogs and cats. 
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It may be useful at the outset to consider whether this distinction 
is justified, to indicate the difference between the various forms of 
Mediterranean leishmaniasis and also' their possible relationship 
one· to the other and their affinities with the first visceral 
leishmaniasis known-namely, kala-azar proper. 

• 

I. THE VARIOUS FORMS OF LEISH:\IANIASIS. 

A.-As their name indicates, all forms of leishmaniasis have this 
in common : they are caused by protozoa of the genus Leishmania 
Ross, 1903. From a morphological standpoint, leishmania are 
remarkably uniform; in suitable culture media they develop into 
flagellates without any undulating membrane and are assimilable 
to trypanosomidre of the genus Leptomonas Kent, 1880. It should 
be noted that leptomonas normally occur as parasites in the digestive 
tract of certain invertebrates and certain blood-sucking insects 
in particular. 

B.-In spite of apparent similarities,1 it is generally recognised 
to-day that the parasite of Oriental sore, Leishmania tropica (WRIGHT, 

1903), is a species apart from the parasites of human visceral leish
maniasis and of canine visceral leishmaniasis. Oriental sore is 
accordingly regarded as an independent morbid entity. Certain 
clinical, epidemiological and experimental facts are advanced as 
affording adequate proof of this, the main evidence being as follows : 

1. Oriental sore is a benign dermatosis having an ulcerating 
tendency which, throughout the whole of its course, retains the 
characteristics of a local lesion ; visceral leishmaniases, on the 
contrary, are serious general infections from the outset.• 

• L. tropica is scarcely distinguishable from th~ l:'ar~sites of the variou~ forms 
of visceral leishmaniasis, apart from the fact that 1t IS slightly larg.er (Ch. NICOLLE 
and A. SicRE, Arch. ]111JI. Pasteur, Tunis, III, 1908, pages 117-12~). Even this 
dilference is hardly discernible, save in certain experimental leswns produced 
in dogs (L. PARRoT, A. OoNATIEN and F. _LEs~o~UARD, ~rch. /MI. Pasteur 
d' Algt!rie, v, 1927, pages 120-130, and Algt!r1e medicate, Apnl 1932, pages 139-
171). 

a This clinical evidence cannot be countered by the argument that a general 
infection may be produced in white mice by s~bc~taneous~ lntr.adermal or 
peritoneal Inoculation of L. tropica. T~e ge_ne~lisatton obtamed m thiS case 
with a virus which always remains localised ~~ Its nor:mal ~osts merely proves 
the very high receptivity of the particular specieS of aruma! InOCUlated (PARROT, 
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2. The geographical distribution of Oriental sore does not 
everywhere coincide with that of the visceral leishmaniases. Though · 
there are countries (Greec~. Southern Italy, s·pain, the Algerian 
littoral) jn which all three infections are met with, there are other 
regions in which-up to the present at any rate-only one form has 
been ertcountered ; for instance, the visceral leishmaniases have 
never been observed in the Algerian Sahara,l nor at Baghdad or 
Aleppo, • which are notoriously Oriental sore areas. 

3. There is no cross-immunity between the Oriental sore and 
the various visceral leishmaniases : Oriental sore immunises against 
Oriental sore, but not against the other leishmania infections. 
Visceral leishmaniases sometimes immunise-against Oriental sore
their virus behaving in this case towards L. tropica as a strong 
towards a weak virus,• but sometimes they do not immunise at all 
or do so only incompletely.' L. tropica, . when injected intra
dermally into monke~s and dogs, reproduces Oriental sore with 
all its characteristics of an ulcerating lesion ; when, however, 
viruses of visceral leishmaniases are injected intradermally into 
the same animals, they cause the formation, in situ, of a hard, 
fibrous and non-ulcerating nodule.5 , 

C.-The discovery of canine visceral leishmaniasis• raised at the 
outset the problem of its specific identification : Was it or was it 
not due to the same parasite as visceral leishmaniasis in man ? 
Most of the writers who have set out to solve this problem have,· 

DoNATIEN and LESTOQUARD, Algirie midicale, lac. cit.). Similarly, the 
cutaneous ulcerations observed In canine visceral leishmaniasis have nothing 
In common with Oriental sore ; they are not primitive and circumscribed 
lesions, but a sort of secondary and metastatic lesion which Is the final phase of 
a dilluse parasitical Infiltration of the tegument (ADLER and THEonoR, Proc. 
Roy. Soc., B, 110, 1932, pages 402-412) and which never constitutes the 
whole of the disease, as does Oriental sore. · 

1 L. PARROT, A. DoNATIBN and F. LESTOQUARD, Alglrie mldicalt, loe. cit. 
1 S. ADLER and 0. THEoooR, Ann. Trap. Med. and Parasit., XXIII, 1929, 

pages 269-303. 
1 Ch. NICOLLE and MANcEAUX, Arch. lml. Pasteur Tuni1 VII 1912 pages 

219-224. - • • • • 
• A. LAvERAN, Leishmanioses, Masson, Pub. Paris, 1917, page 423; L. PARROT, 

A. DoNATIEN and F. LESTOQUARD, Arch. Imt. Pasteur r1' Algirie v 1927 
pages 120-130. ' ' ' 

1 R. Row, Journ. Trap. Med. Hyg., XV, 1912, pages 327-328 and X VI 1913 · 
pages 1-2; A. LAVER_AN, lac. cit., page 421 ; L. PARROT, A: DoNATI~ and 
F. LESTOQUARo, loc. c11., 

' Ch. NICOLLE and Ch. CoMTE, C. R. Acad. Sc., April 6th, 1908. 
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like Ch. NtcOLLE,1 reached an affirmative conclusion, or at least 
hold this to be the most likely answer to the question.• In point 
of fact, there are many reasons to suppose that the agents are 
identical. 

1. The parasite of Mediterranean visceral leishmaniasis in man 
and the parasite of visceral leishmaniasis in dogs resemble one 
another in every respect, in the leislunania as well as in the 
leptomonas form. · 

2. They are inoculable into the same animals and produce in 
these animals the same experimental lesions, whatever the mode 
and route of inoculation adopted. 

3. Throughout the whole Mediterranean basin and as far as 
Turkestan, the two diseases are met with side by side. True, one 
or two exceptions to this rule have been cited. Canine visceral 
leishmaniasis exists, for instance, in Senegal,• but human visceral 
leishmaniasis has not yet been observed there. In these matters, 
however, what is true to-day may not be true to-morrow. · For 
instance, in Marseilles the first autochthonous human case was only 
noted eight years after the first canine case.1 

. 4 •. The presence of an infected dog, or even cat,• has often been 
noted in the immediate vicinity of persons suffering from visceral 
leishmaniasis. In certain localities of Sicily and Turkestan, the 
slaughter of dogs was followed by a considerable decrease in the 
incidence of the disease among humans.• . 

But it must be admitted that decisive proof of the retiological 
identity of human visceral leishmaniasis and canine visceral leish
maniasis is still lacking. It will probably be long in coming, for 
it can scarcely be obUiined otherwise than by the positive inocula
tion of man with the canine virus. Nevertheless, even in the present 
state of our knowledge, there are "so many, and often such complete, 

• Ch. Nu:oLLE, C. R. Congr~s hyg. et demogr., Washington, 1912, C. M. 
WENYON, " Protozoology ", London 1926, page 413. 

• A. LAVERAN, loc. cit. 
• A. LAFONT and H. HECKENROTH, Bull. Soc. path. uot., Vol. VIII, 1915, 

pages 162-164. 
• P GIRAUD, Bull: Soc. path. uot., Vol. XXV, 1932, pages 558-561. 
1 Edm. and Et. SERGENT, G. LE>~AJRE and QutLICHJNI, Ibid., Vol. V, 1912, 

pages 93-98. 
1 c. BAsiLE, quoted by LAVERAN, loc. cit. ; N. I. CuoouKtN, Suppl. Ptruie 

midicale, Usbikislan tt Turkmenistan, Tashkent, 1928. 
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resemblances from a biological as well as from a morphological 
standpoint "1 between the human . and. canine parasites that it 
would appear difficult, not to say unreasonable, not to assign them 
to the same zoological species-that is, to reject the view t~a~, in 
the Mediterranean countries, there is only one visceraL leish
maniasis, common to man, dogs and cats. In any case, it would be 
impossible at the present time to study the epidemiology or mode 
of propagation of one of the two infections independently of the 
other. A. LAVERAN's prudent l!dvice has lost nothing of its force: 
" . it ~ould be very unwise not to act on the assumption 
that human and canine leishmaniasis have now been proved to be 
identical.'"~ 

D.-The question of the relationship between Mediterranean 
visceral leishmaniasis and Asiatic kala-azar is more controversial. 
Ch. NICOLLE,• A. LAvERAN,' C:. M. WENYON1 believe that the two 
diseases should be regarded as one, since their common charac
teristics are much more numerous than their points of dissimilarity ; 
the symptomology of both is the same and both are equally patho
genic for laboratory animals .. An experiment in cross re-inocula
tion supports this view ; an ape which had acquired immunity 
against the Asiatic virus was refractory to the inoculation of Medi
terranean virus.• Consequently, Leishmania infantum Ch. Nicolle, 
1908, the agent of infantile leish~aniasis, should be regarded as 
merely another name for L. donovani (Laveran and Mesnil,_ 1904), 
the agent of kala-azar proper. Without concluding that there are 
actually two kinds of visceral leishmania, F. MESNIL maintains, on· 
the contrary, a distinction between Indian leishmaniasis and Medi
terranean leishmaniasis, adducing, by way of argument, th~ bio
logical " plasticity" of microbial species. Th'e first is proper to man 
and attacks children and adults rather thim infants, does not attack 
dogs and often occurs in an epidemic form ; the second, common 
to both man and dogs, prefers infants and only occurs in sporadic 
outbreaks.• · 

• A. LAvERAN, loc. til., page 299. 
1 Loc. tit., page 277. 
1 Ch. NtcOLLE, Vll• Congrh ltal. PMiatrle, Palenno, t9n. 
1 A. LAVERAN, Acad. Sc., Veil. CLVIll, 1914, page 1060. 
1 C. M. WENYON, loc. til. 
1 F. MRsNtL, Pnmier Congns inlern. d'Hyg. mc!diterr., Marseilles, 1932, I, 

pages 385-387. 
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In any case, we may conclude that, in the part of the world 
which is here under review, the problem of the mode of transmission 
of the various kinds of leishmaniasis is confined to two forms
Oriental sore and human and canine visceral leishmaniasis. 

II .. MODE OF TRANSMISSIOX. 

Many hypotheses have been advanced as to the way in which 
the various forms of leishmaniasis are transmitted. Most of these 
-and, in particular, those propounded before the exact nature of 
the pathogenic agents had been discovered-are of little more than 
historical interest and need not be enumerated here. 

Nor do we propose to discuss againl suggestions, such as that of 
direct contagion in the case of Oriental sore, or contamination 
through the digestive tract in that of Mediterranean visceral leish
maniasis, which ignore the form o( the evolutionary cycle of leish
mania, and, curiously enough, the existence within that cycle of a 
leptomonas stage. It is hard to conceive, indeed,. that leishmania 
should have two morphological aspects, two modes of multiplica
tion, one of which was a useless luxury. MINCHIN wrote in 1912 
that the transformation, in culture, of all leishmania into flagellates 
of the leptomonas type reflected with the natural development of the 
parasites in an invertebrate host.• Recent research into the beha
viour of leishmania viruses in the organism of the phlebotomus has 
provided further evidence in support. of this theory. Without 
concerning ourselves with the origin of leishmania and of trypan()
somidre in general-i.e., without enquiring whether the first host 
is the vertebrate, as F. MESNIL believes,• or the invertebrate, as E. 
BRUMPT' maintains--we feel that there is good warrant for sub
scribing unreservedly to C. M. WENYoN's preliminary stipulation
viz., that no theory as to the transmission of leishmaniases that 
fails to allow for the flagellate stage of leishmania can possibly be 

a See on this subject, M. PARRoT, "Soc. Bi~J.", C. 1929, page 467; L. PARRoT; 
A. DoNATIEN and F. LESTOQUARD, Algirie midicale, lac. ••t.; Edm. and Et. 
SERGENT, L. PARROT and A. DoNATIEN, Bull. Soc. path. eJ:IJt., LXXVI, 1930, 
pages 224-248. · " L d 

a D. A. MINCHIN, "An Introduction to the Study of the Protozoa , on on, 
1912, page 318. . 

a F. MEsNIL, Bull. Soc. path. e:rot., Vol. XXVI, 1933, pages 222-2~. 
• E. BRUMPT, ibid., pages 223-224.· . 
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correct. No satisfactory explanation of this stage can be given 
except by associating it with some insect or other invertebrate.l 

Finally, among the various blood-sucking arthropods which 
argument by analogy from the transmission of trypanosomiasis 
has successively brought under suspicion as possible vectors of 
leishmaniasis (phlebotomus, bugs, fleas, lice, mosquitoes, ticks, etc.), 
we will deal only with the species which have been incriminated with 
some apparent justification or, at all events, on the evidence of 
some positive experiment. 

A. ORIENTAL SoRE. 

There can hardly be any doubt, after the researches conducted 
by the lnstitut Pasteur d'Algerie and the Microbiological Institute 
of Jerusalem University, that the phlebotomi, experimented upon 
for the first time as far back as 1904 by Edm. and Et. SERGENT• 
and incriminated, inter alia, by PRESSAT in 1905, are the agents 
responsible for the transmission of Oriental sore. We will review 
the positive facts which justify this assertion and will then state 
the unknown factors of the problem. 

(a) The Positive Facts. 

1. The inoculation into man, by scarification of the skin, of 
crushed phlebotomi (Phlebotomus papatasi (Scop.)) from a locality 
in which leishmaniasis is endemic (Biskra, Algeria) has produced 
Oriental sore (Edm. and Et. ·SERGENT, L. PARROT, A. DoNATIEN 
and M. BEGUET, 1921).• · 

2. The inoculation into various subjects, by scarification, of 
the digestive tract of phlebotomi ·of the same species taken from a 
locality in which cutaneous leishmaniasis is also endemic (Jericho, 
Palestine) and containing leptomonas forms, has produced Oriental 
sore (S. ADLER and 0. THEODOR, 1925-1926).' 

31~-~:.:· WENYON, Trans. Roy. Soc. Trop. Med. and Hyg., XXV, 1932, pages 

: Edm. and Et. SEROENT, Soc. bioi., LVII, 190'5, page 673. 
Edm. and Et. SEROENT, L. PARROT, A. DoNATIEN and M B£ouET Acad 

Sc., CLXXIII, 1921, page 1030. _ • ' • 
1 S. ADLER and 0.· THEODOR, Ann. Trop. Mtd. and Paraslt. XIX 1925 

pages 365-371, and XX, 1926, pages 947-959. ' ' ' 
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3. Phlebotomus papatasi and another species, P. sugenti Parrot, 
easily become infected when fed on human Oriental sores, either 
natural or experimental,1 or on Oriental sores experimentally 
produced in white mice.• 

4. In the digestive tract of P. papatasi and P. sergenti thus 
infected; Leishmania tropica turn into leptomonas and multiply 
freely. The leptomonas forms become localised mainly in the 
anterior portion of the mid-gut, attach themselves by means of 
their flagellum to the gut epithelium and resist frecal evacuation. 
In some cases, they creep up through the <:esophagus and the 
pharynx as far as the proboscis and thus come to occupy the very 
best position for infecting the cutaneous wound produced by the 
insect's bite. The behaviour of L. tropica in the organism of P. 
papatasi and P. sergenti is, in this respect, exactly similar to that 
of L. donovani of Asiatic kala-azar, in the organism of Phlebotomus 
argentipes, as the earlier research work of R. KNOWLES, L. E. NAPIER 
and R. 0. A. SMITH on the one hand, and S. R. CHRISTOPHERS, 
H. E. SHORTT and P. J. BARRAUD on the other hand• have revealed. 
It is evidence of the perfect adaptation of L. tropica to the 
phlebotomi in question.' 

5. It has been possible to secure the infection of culture media 
by means of P. papatasi puncturing a shaved rabbit skin. In this 
case, the Oriental sore parasites contained in the proboscis were quite 
certainly ejected as and when the puncturing thrust was delivered.• 

6. In nature, Phlebotomus papatasi harbouring parasitical 
leptomonas forms of L. tropica have been found to occur in the pro
portions of about one in a thousand at Jericho and Biskra, whilst 
infected P. sergenti occurred in the proportions of three per 
thousand specimens examined at Baghdad.• As.far back as 1911, 

1 S. ADLER and 0. THEODOR, loc. cit., Ann. Trop. ll,led. and Par<nit., XXIII, 
1929, pages 1-18. 

1 L. PARROT and A. DoNATIEN, Bull. Soc. path. uot., XIX, 1926, pages 694-
696 ; Arch. I rust. Pasteur d' Algerie, V, 1927, pages 9-21. 

1 R. KNOWLES, L. E. NAPIER and R. 0. A. SMITH, Ind. Med. Gaz., December 
1924, pages 593-597 ; s. R. CHRISTOPHERS, H. E. SHoRTT and P. J. BARRAUD, 
Ind. Journ. Med. Res., XII, 1925, pages 605-607. . 

• Less perfect, however, than that of certain trypanosomes to the_ glossmllt; 
the leplomonns of Oriental sore do not, as a matter of fact, ever mvade the 
salivary glands of the phlebotomi (S. ADLER, ·Bull. Soc. path. uot., XXVI, 
1933, page 220). " 

1 S. ADLER and 0. THEODOR, Nature, CXXI, 1928, page 282. 
• S. ADLER and 0. THEODOR, L. PARROT and A. DosATIEN, loc. cit. 
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C. M. WENYONl had noted the existence of similar forms in phlebotomi 
caught at Aleppo, a centre of Oriental sore. Our present knowledge 
justifies the belief that these too were natural L. tropica i~fe~tion~.• 

7. The geographical distribution of Oriental sore comc1des m 
Palestine and in Algeria with the distribution of P. papatasi and 
at Baghdad with that of P. sergenti.• _ · 

8. The usual localisation of Oriental sore on parts of the human 
body which are uncovered at night, accords with the habits' of the 
phlebotomi, which are night-biting insects.~ · 

To sum up, it is now fully -established that Phlebotomus papatasi 
and P. sergenti are the natural hosts of Leisiunania tropica_. In 
nature, both are vectors of the virus in a form which is pathogenic 
for man . 

. (b) The Unknown Factors. 

1. On the other hand, all attempts made by S. ADLER and 
0. THEODOR to produce Oriental sore in man or dogs through the 
bites of experimentally infected phlebotomi failed,• as had the 
earlier attempts of Edm. SERGENT and H. FoLEY, and of Ch. 
NICOLLE, to transmit relapsing fever by lice-bites. Does this mean 
that we ought to revert toW. S. PATToN's hypothesis that infection 
takes place mechanically through the crushing of the insect on the 
skin and that, under the pressure, the leptomonas expelled from the 
mid-gut pass directly through the proboscis into the bite-woqnd, 
or are inoculated by subsequent scratching 'I It is certainly very 
easy to crush a phlebotomus .while it is feeding, but such a 

· mechanism can hardly be suggested in the case of very young 
children or dogs. , 

S. ADLER suggests that the process of infection may diller from 
country to country according to the varying degree of adaptation 
of L. tropica to the local phlebotomi : that it takes place by bites 
wherever the leptomonas forms regularly invade the most anterior 

: C. M. WENYON, Journ. Trop. Med. and Hyg., XIV, 1911, pages 103-109. 
. L. PARRoT, A. DoNATIEN and F. LEsTOQUARD, Algerie mt!dicale, lac. cit., 

S. ADLER, Bull. Soc. path. uot., XXVI, 1933, pages 207-222 • 
• s. ADLER, Ibid. . • 
• Edm. and Et. SERGENT, H. FoLEY, L. PARROT, Arch. Inst. Pasteur d' Algerie 

IV, 1926, pages 20-25. · ' 
a S. ADLER and 0. THEODOR, Ann. Trop. Med. and Parcuit. XXIII 1929 

pages 1·111. ' ' ' 
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portions of the digestive tract (pharynx and proboscis) of the 
invertebrate host (as at Baghdad, for instance), and that it is 
brought about mainly by crushing and sometimes by bites, in 
places where such invasion is less frequent (Palestine).' 

On this particular point of the mode of infection, the transmission 
of Oriental sore calls, therefore, for further research.• The fact 
that, up to the present, results have been negative does not in any 
way detract from the value of the positive epidemiological and experi
mental evidence ; as E. HINDLE points out, no one doubts the part 
which mosquitoes play in spreading filariasis, though it has never 
been experimentally demons~rated.a 

2. Is man the reservoir of virus of Oriental sore ? In other 
words, is the origin of every human case of Oriental sore to be found 
in some previous human case on which the phlebotomus carrier 
infected itself? Observations conducted in Saharan centres of 
endemic leishmaniasis, where no developing Oriental sores are 
found during the breeding season of the phlebotomi, and reports of 
sporadic cases of cutaneous leishmaniasis in parts of Algeria where 
none had hitherto beei. noted, would seem to warrant a negative 
answer.' The primary source of infection should, in that event, 
be sought elsewhere than in man. Various theories have been 
put forward incriminating the dog, the camel, the gecko, and 
~uphorbiacere. All these have been refuted,' but we will examine 
the case of the gecko on account of its speculative interest. 

In 1914, Edm. and Et. SERGENT, G. LEMAIRE and G. SENEVET 

discovered in Tarentola mauritanica L., a gecko very common at 
Biskra, a blood flagellate of the leptomonas type, which was mor
phologically very closely allied to culture forms of L. tropica. Know
ing, moreover, that certain phlebotomi of the minutus group fed on 
reptiles, the authors wonder~d whether these phlebotomi (P. minu
tus var. Africanus in this case) did not obtain the Oriental sore 
virus from the gecko in the first instance, thereafter inoculating 

' S. ADLER, Trans. Roy. Soc. Trop. Med. and Hyg., XXIII, 1929, pages 289-
300. . 

I It will be seen further on how, according to S. ADLER'S suggesti?n, it might 
be possible to elucidate the question of the mode or inoculation of lelshmamases 
in general by phlebotomi. 

• Trans. Roy. Soc. Trop. Med. and Hyg., XXV, 1932, page 349. 
• L. PARRoT and H. FoLEY, Bull. Soc. path. uot., XVIII, 1925, pages 485-

495. . 
• L. PARROT, A. DoNATIEN and F. LEsTOQUARD, Algerie mtdicale, loc. ell. 
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man.t It has since been found that the leptomonas of the gecko 
differs from L. tropica, in that it is pathogenic neither for man, 
nor for the ape, nor for the white mouse,1 11 and thatthe phlebotomi 
which, at Biskra, bite the gecko (P. minutus, P. parroti) do not 
bite man. If, therefore, they are infected by the former with 
leishmaniasis virus, they do not transmit it to man.' 

But, though the gecko can now no longer be regarded as the 
reservoir of Oriental sore virus, the presence in this lizard of lepto
monas forms-which certainly belong to the evolutionary cycle of a 
leishmania (L. tarentolre, Wenyon, 1921)-" merits", as ·s. ADLER• 
observes, "the most careful attention of protozoologists ". There 
is, in fact, reason to suppose that the infection is communicated 
from gecko to gecko by Phlebotomus minutus. • It could doubtless 
be established by experiment whether the gecko becomes infected 
by swallowing the insect (geckos being insectivora) or through 
the insect's bite. This would help forward the solution of the'gene
ral problem of the route of inoculation of leishmania.• Personally, 
we think that this would only. yield an i!]dication significant if 
transmission were found to be by bite ; of no evidential value if it 
were proved that infection is produced by ingestion. 

In any case, it would seem that investigations with a view tO> 
discovering a reservoir of virus outside man should be studiously 
pursued. 

3. With regard to American forest leishmaniasis, E. BRUMPT 
and A. PEDRoso have put forward the following hypothesis. There 
is, perhaps, no reservoir of virus in the strict sense. " Man and 
dogs may be the victims of a chance adaptation in their tissues 
of a harmless intestinal flagellate of some insect."' Extending 
this retiological concept to L. tropica (and even to L. donovani), it 
might therefore be pertinent to ask whether, in the ordinary way, 
the parasite is not confined to phlebotomus as its only host. The 

• Edm. and Et. SERGENT, G. LEMAIRE and G. SENEVET, Ann. Imt. Pasteur 
XXIX, 1915, pages 309-312. ' 

: E. CHATTON and G. BLANC, Bull. Soc. path. e:z:ot., XI, 1918, page 595. 
• L. PARROT, Arch. Iml. Pasteur d' Algerie, VI, 1928, pages 453-464. 

0 
L. PARROT, Bull. Soc. path. e:z:ot., XV, 1922, pages 80-92. 

I s. ADLER, Bull. s~. path. e:z:ot., XXVI, 1933, page 214. 
L. PARROT, lac. ell. ; S. ADLER and 0. TnEoDoR Proc Roy Soc B 108 

1931, pages 447-463. ' • • ·• ' • 
' E. BRUMPT and A. PEDRoso, Bull. Soc. path. e:z:ot., VI, 1913, pages 752-762. 
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preservation of the species would be ensured by the passage of 
the virus of one generation of insects to the following generation 
either by true hereditary transmission, or because the larva of 
phlebotomi become infected through ingesting excreta (as in the 
case of Leptomona ctenocephali of the dog flea), or eating the dead 
bodies of their parents. If so, the leishmania form of the virus 
would be an accidental aberration totally unrelated to the normal 
evolutionary cycle of the flagellate ; it would be the result of evolu
tion gone off its course,1 or, in the picturesque phraseology of Ch. 
ANDERSON," one of nature's sideslips ".• 

These theoretical opinions do not fit in with the actual evolution 
of L. tropica in the digestive tract of the phlebotomi, or with their 
propensity to invade the pharynx and the proboscis as if these were 
their normal route of egress. Moreover, several attempts to infect 
phlebotomus larvre with Leishmania cultures• or to verify the pas
sage of L. tropica' from one generation to the following have given 
negative results. Still, they might perhaps be profitably repeated. 

4. The only invertebrate hosts of L. tropica known at present
namely, P. ·papatasi and P. sergenti-are found wherever Oriental 
sore occurs ; but-so far as our present knowledge goes-Oriental 
sore does not occur wherever these hosts are present. Why is it 
that the P. papatasi and P. sergenti of certain regions are not 
infected or do not infect '/ Is this owing to the absence of a reser
voir of virus '/ Do not phlebotomi of the countries in which cuta
neous leishmaniasis prevails, other than. P. papatasi and P. sergenti, 
which bite man, play any part in the propagation of the disease '/ 
If not, why not '/ These are so many unsolved problems, which 
still provide a vast field for investigators. 

B. VISCERAL l.E1SHMANIASIS. 

As regards visceral leishmaniasis in man, dogs and cats in the 
Mediterranean countries, we will only consider transmission by 

• L. PARRoT and H. FoLEY, lac. cit., L. • PARROT, A. DoNATIEN and 
F. LESTOQUARD, Algerie mtdicale, lac. cit. 

• C.h. ANDERSON, Algerie midicale, April 1932. 
1 S. R. CHRISTOPHERs, R. 0. SHoRTT and P. H. BARRAUD, Ind. Journ. Med. 

Res., XIV, 1926, pages 155-156. • 
• L. PARRoT, Arch. Jnst. Pasteur d' Algerie, LX, 1931, pages 442-4a0. 
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fleas, ticks and phlebotomi, these being the only transmitters 
against whom evidence is adducible .. 

1. Transmission by Fleas. 

C. BASILE, in Italy in 1911,1 and Edm. SERGENT, A. LH:ERITIER 
and G. LEMAIRE in 1912,• reported positive observations of the 
experimental transmission of visceral leishmaniasis from an infected 
dog to an apparently healthy dog by the bite of the Ctenocephalus 
canis. Ch. NicoLLE's hypothesis that dog fleas acted as vectors• 
would therefore seem to be correct. But similar experiments by 
W. E. MARSHALL,' P~ DA SILVA,t C. M. WENYON,1 Ch. NICOLLE and 
Ch. ANDERSoN' yielded, on the contrary, a negative result. 

NicoLLE and ANDERSON even conclude "definitely that the flea 
plays no part in transmission of kala-azar from dog to dog'?. More 
recently, S. ADLER and 0. THEODOR failed to find a single Cteno
cephalus canis harbouring parasitical L. donovani on dogs which 
were suffering from visceral leishmaniasis and were, at that time, 
infecting Phlebotomus perniciosus in the proportion ·or 65 per cent. 
This, they write in substance, once more confirms the fact that 
dog fleas have no connection with the transmission of kala-azar.' 

2. Transmission by Ticks. 

The dog tick, Rhipicephalus sanguineus Latreille, 1806, is, as a 
matter of common knowledge, very abundant throughout the whole 
Mediterranean basin. The idea that it might be the intermediary 
host for the parasite of canine leishmaniasis naturally occurred to 
the mind. C. BASILE, W. E. MARSHALL,1 Ch_. NICOLLE and Ch. 
ANDERSON1 incline, after several negative experiments, to the view 

I Quoted by A. LAVERAN, /oe, ci/, 
1 Bull. Soc. path. ezot., V, 1912, pages 595-597. 
1 Ch. NICOLLE, Bull. Soc. path. ezot., I, 1903, pages 188-190 
: W. E. MARSHALL, Journ. Roy. Army Med. Corpa, XIX, tina, page 276.' 

C. M. WENYON, Journ. Lund.. Sch. Hyg. and Trop. Med., U, 1912, pages 13-26, 
an: Tram. Roy. Soc. Trop. Med. and Hyg., VII, 1914, pages 97-111. 

Ch. NICOLLE and Ch. ANDERSoN, Arch. Ina/ Pasteur Tunia XII 1923 
pages 168-198, etc., XIII, 1924, pages 155-164. • ' ' ' ' 

: S. ADLER and 0. THEODOR, Proc. Roy. Soc., B, 110, 1932, pages 402, 412. 
Ch. NICOLLE and Ch. ANDERSON, Arch. !nat. Pasteur Tunia XV 1926 

pages 114-117. ' ' ' ' 
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that this is not tht: case. In 1930, G. BLANC and J. CMI!NOPETRos 

transmitted canine visceral leishmaniasis to the spermophile (Citil
lus citillus) by inoculating with crushed Rhipicephalus sanguineus 
previously fed either on spermophiles or infected dogs. In the 
tick, the virus passes from the larva to the nymph and from the 
nymph to the adult. There is, therefore, complete adaptation 
of Leishmania donovani to the Rhipicephalus ; consequently, this 
tick is the natural intermediary host of the virus and must be 
regarded as the agent in the propagation of Mediterranean visceral 
leishmaniasis. Attempts at transmission by bites have been un
successful ; it is not known in what form-whether flagellate or 
not-the virus persists in. the organism of the tick during these 
evolutionary stages.1 

The interpretation placed by G. BLANC and J. CAMINOPETROS 

upon the result of their experiments has called forth serious objec
tions: (1) the survival of a parasite in the digestive tract of an in
vertebrate does not necessarily prove that this invertebrate is its 
specific host, unless the parasite develops or behaves therein in 
some particular way,• "many germs may and do subsist in 
conditions absolutely foreign to those which ensure their ordinary 

· propagation"' ; (2) the virus of visceral leishmaniasis has not been 
found in its leptomonas form, nor, for that matter, in its leishmania 
form, in ~i.cks taken from infected dogs ; •• therefore, it does not 
develop there ; (3) transmission by ticks does not seem to be con
sistent with the epidemiological facts concerning visceral leish
maniasis-in particular, with the frequency of the disease among 
young children, because, if the tick fastened on to any part of their 
skin, it would certainly be noticed by the vigilant and anxious 
mother. No such case of previous parasitism has ever been 
reported. 1 Finally, visceral leishmaniasis has been known to occur 

' G. BLANC and J. ·CAMINOPETRos, Acad. Sc., 191, 1930, page 800 and page 
1162; Soc. Bioi., CVII, 1931, page 1493. 

I C. M. 'VENYON, Tran$. Roy. Soc. Trap. !>led. and Hyg., XXV, 1932, page 
327. . 

1 Ch. NicoLLE and Ch. A.'<DERSoN, Arch. lost. Pasteur, Tunis, XVI, 1927, 
pages 228-232. . 

• L. PARRoT, A. DoNA TIEs and F. LEsToQUARD, Arch. lost. Pasteur d' Alglrie, 
IX, 1931, pages 438-441. 

• s. ADLER and 0. TuEoooR, Proc. Roy. Soc., B, 110, 1932, pages 402-412. 
• L. PARRoT, A. DoNATIE>r and F. LESTOQUARD, Algt!rie mldicale, toe. cit. 
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in valuable dogs which were kept indoors and had never had any· 

ticks.1 _ 

Nevertheless, several authors think it likely that human visceral 
leishmaniasis may be transmitted by ticks. P. GIRAUD points 
out that, in the summer, ticks are very abundant in gardens in the 
neighbourhood of Marseilles, where both ·human kala-azar . and 
canine leishmaniasis are very frequent. Children playing on the 
ground offer an easy prey for the ticks, which they do not know how 
to keep ofT, so that they are frequently bitten.• To this it may be 
objected that the well-known elective localisation of visceral leish
maniasis in the neighbourhood of towns may be due to some other 
predominantly suburban vector...:...phlebotomus, for instance.• Ticks 
do not bite with such surreptitious deftness that they are never 
found on the bodies of their victims. Finally, it is not at all usual 
to see six-months-old babies rolling about on the lawns. Such 
babies do, however, contract leishmaniasis. 

3. Transmission by Phlebotomus. 

Since 1924, as a result of the Algiers Pasteur Institute's work 
on Oriental sore, the search for the vector host of visceral leish
maniasis has been conducted mainly among phlebotomi, both in 
British India and in countries where so-called infantile kala-azar 
occurs. As regards the Mediterranean basin, as far back as 1925, 
J. A. SINTON indicated a particular species, Phlebotomus perniciosus 
Newstead, 1914,' as being the probable vector, having regard to 
its geographical distribution. In point of fact, the area covered by 
P. perniciosus exactly coincides with the area of the human and 
animal disease in North Africa.1 Investigations have, therefore, 
been mainly concerned with this phlebotomus. Here, again, for 
the sake of convenience, we will draw a distinction between the 

1 Unpublished observations of our colleagues, A. DoN.ATIEN and F. LESTO
QUAIID. 

: P. GIRAUD, Presse mt!dicale, February 17th, 1934, pages 272-274. 
L. PARROT,A. DoNATIEN and F. LESTOQUARD, Arch.Imt. Pasleurd'Algirie, 

IX, 1931, page 441 ; S. ADLER and 0. THEODOR, Bull. Enlom. Rea., XXII, 1931, 
pages 105-113, and Proc. Roy. Soc., B, 108, 1931, page 474; L. PARROT, 
A. DoNATIEN and F. LESTOQUARD, Arch. lml. l'asleur d' Algirie XI 1933 
pages 183-191. ' ' ' 

: J. A. SINTON, Ind. Journ. Med. Res., XII, 1925, pages 701-709. 
L. PARRoT, Con gr. Ass. Franf. A vane. sc., Constantine, 1927. 
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positive knowledge acquired and the problems which remain to 
be solved. 

(a) Facts established.-1. Phlebotomus perniciosus infects itself 
easily on dogs, 1 1 hamsters (Cricetulus griseus )' or man' sufTering 
from natural or experimental leishmaniasis. A variety of this 
species, the tobbi, found in Palestine and Persia,• has also been 
infected by gorging according to HERTIG's method.• 

2. In the organism of P. perniciosus, the parasite of Mediter
ranean ·visceral leishmaniasis behaves like the Indian kala-azar and 
like the Oriental sore parasite.' It tends to invade the anterior 
parts of the insect's digestive tract; it is found in the proboscis up 
to the level of the barbs of the epipharynx ; it can sven emerge of 
itself, when the puncturing organs are inserted into a HERTIG capillary 
tube ; it can therefore penetrate into the tegument of the bitten 
host Without any active intervention on the part of the latter-i.e., 
without the crushing of the phlebotomus. The leptomonas forms 
developed in the digestive tract of the phlebotomus infect the 
hamster when inoculated by the peritoneal route.• 

3. P. perniciosus has been found on several occasions naturally 
infected in kennels, I and once in a house at Catania,• in which there 
were cases of human leishmaniasis. 

4. P. perniciosus feeds on man and other domestic animals, 
but seems to prefer the latter • and, above all, dogs to man.10 

1 L. PARRoT, A. DoNATIEN and F. LESTOQUARD, Bull. Soc. path. t:J:DI., XXIII, 
July 1930, pages 724-725, and Arch. Jmt. P113ltur d' Algirie, IX, 1931, pages 
438-441. • 

1 S. ADLER and 0. THEODOR, Proc. Roy. Soc., B, 110, 1932, pages 400-412. 
1 S. ADLER and 0. THEODOR, Nature, September 20th, 1930, page 437. 
• S. ADLER and 0. THEODOR, Proc. Roy. Soc., B. 108, 1931, pages 481-493. 
I After examining a collection of phlebotomi, klndly submitted to us by 

J. Caminopetros, we note that P. perniciosus var. tobbi also exists In Continental 
Greece and the Greek islands (an entirely new fact). 

• S. ADLER, 0. THEODOR and l\1. LouRIE, Bull. Entom. Res., XXII, 1931, 
pages 105-113. 

' L. PARROT, A. DoNATIEN, and F. LESTOQUARD, toe. eit. ; S. ADLER and 0. 
THEODOR, Proc. Roy. Soc., 108, 1931, pages 481-493 : N. I. CHoDUKIN, In 
Turkestan, has also observed the development of dog leishmania in the dlge_stlve 
tract of phlebotomi of an unknown species (Suppi. Ptnsi~ mid. Usbik1.tan~ 
Tashkent, 1928). Similarly, SoFIEFF and SCHEWTSCHF.NKo in P. papal1131 
( Pemie mid. Usbekistan, 1929; No. 5, p•ges 48-55). · 

1 S. ADLER and 0. THEODOR, Proc. Roy. Soc., 108, 1931, pages 494-502. 
1 S. ADLER and 0. THEODOR, ibid., pages 464-480. . . , 
10 L. PARRoT, A. DoNATIEN and F. LEsToQUARD, Arch. Imt. Pasleard Algirlt, 

XI, 1933, pages 183-191. - · 
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5. Dogs suffering from visceral leishmaniasis which have lesions 
on the skin, whether ulcerated! or not (bald patches),• offer excellent 
conditions for the infection of the phlebotomus. It may perfectly 
well be that the dog acts as a reservoir of virus. 

6. In the Sicilian centre of visceral leishmaniasis, so brilliantly 
studied by S. ADLER and 0. THEODOR,1 as in North Africa, the. 
distribution area of P. perniciosus coincides very closely with that 
of the disease. The disease is n_ot met with in the higher parts of 
Sicily,. where the insect is absent. Nevertheless, P. per!Jiciosus 
is not in the Old World distributed over so wide an area as visceral 
leishmaniasis. In other. places, therefore, transmission must be 
effected by different phlebotomi. I 

7. In Sicily, as in North Africa, the. other local species of 
phlebotomus (P. papatasi, P. major, P. sergenti) do not, in the 
light of epidemiological observation and experiment, I seem .to be 
responsible for the propagation of visceral leishmaniasis. 

8. The existence of leishmaniasis and of P. perniciosus in a given -
,spot are found to coincide with the presence of a fairly abundant 
vegetation (gardens, parks, open country). The fact is explain.ed 
by the predilection of the larvre of this species and of other 
phlebotomi for vegetable food (rotting leaves).• 

' 

(b) Unknown Factors.-1. The transmission of visceral 
leishmaniasis from dog to dog, or from any given infected animal, 
such as a hamster to a healthy animal, by the bite of P. perniciosus• 

· has not yet been achieved, · 
• 2. The species of phlebotomi which, outside the Western Medi

terranean basin, might serve as propagating agents in places where 

1 A. DoNATIEN, F. LESTOQUARD and L. PARROT, Bull. Soc. path. exot., XXII, 
1929, pages 252-253 ; L. PARROT, A. DoNATIEN and F. LESTOQUARD, Ibid., 
XXIII, 1930, pages. 724-725 ; Arch. Imt. Pasteur d'Algirle XI 1933 pages 
183-191. • • • 

1 S. ADLER and 0. THEODOR, Brit. Med. Journ., December 26th 1931 page 
1179; Proc. Roy. Soc., B. 110, 1932, pages 402-412. ' ' 

1 S. ADLER and 0. TuEoDoR, Bull. Enlom. Res., XXII, 1931, pages 105-113 ; 
Proc. Roy. Soc., B. 108, 1931, pages 447-502. . • 

• L. PARRoT, A. DoNATIEN and F. LESTOQUARD, Arch. Imt. Pasteur d' Alglrle 
XI, 1933, pages 183-191. · · • . · ' 

1 A positive experiment "by N. I. CHODUKIN, M. S. SoFIBPF and F. J. 
SCHBWTSCHBNKO does not seem to be conclusive, as the phlebotomi fed on 
a dog sulleri~g from visceral leishmaniasis transmitted cutaneous leishmaniasis· 
(Arch. f. Sch!fla- u. Tro~nhyg., 35, 1931, pages 424-434). . 
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P. perniciosus is not found are not known, or rather we do ~ot know 
which species ought to be suspected most on account of their biology. 
These species probably belong to the P. major group, like P. argen
tipes (which is very probably the agent of the transmission of 
kala-azar in India), and like P. perniciosus.I 

• • • 
Despite these lacunre, which we would be the last to minimise, none 

of the hyp'otheses concerning the mode of propagation of Mediter
ranean visceral leishmaniasis has so many elements of probability 
in its favour as that of the transmission by phlebotomi. Future 
research will doubtless confirm this theory. In this connection, 
the recent successful work of SHORTI', SMITH, SwAMINATH and 
KRISHNAN, NAPIER, SMITH and KRISHNAN, who have on three 
occasions succeeded in infecting the hamster with the virus uf 
Indian kala-azar by the bite of an infected Phlebotomus argentipes, 
warrant every hope.' 

' The species known at present belonging to this group are; P. major and Ito 
variety syriacw ; P. ~rniciosus and Its lobbi variety ; P. arras/, P. tar:ouu.t, 
P. canaanilicus, P. langeroni and Its longicwpis variety ; P. ~rfilrewl, P. 
macedonicus, P. chinensis and its longiductus variety. K 

• H. E. SHORTT, R. o. A. SMtTH, C. V. SwAMlNATH and K. V. RISHNAN, 

Ind. Journ. Med. Res., XVIII, 1931, pages 1373-1375 ; L. E. NAPIER, R. 0. A. 
SMITH, and K. V. KRISHNAN, ibid., XXI, 1933, pages 299-304. · 



RECENT TENDENCIES IN THE DEVELOPMENT 
OF GENERAL HOSPITALS IN ENGLAND1 

by 

Dr. Melville D. MACKENZIE, 

Member of the Health Section of the League of Nations Secretariat. 

Part I. 

ADMINISTRATION. 

One of the most remarkable social changes that has taken place 
in England in recent years is that in connection with the hospitals. 
In order fully to understand this change, it is necessary to sketch 
very briefly the method on which the hospital system in England 
has developed .. In the 'Middle Ages, the sick and poor were looked 
after only by the monasteries. Witl:\ the dissolution of the monas
teries in the reign of Henry VIII, a large amount .of the provision · 
for the sick and destitute disappeared and consequently, in the 
reign of Elizabeth, we find the first Poor Law giving pow~r to Local 
Authorities to provide relief for poverty and sickness. The work 
under various Poor Law Acts steadily increased and, eventually 
included the care, not O!llY of a large number of acute sick, but of 
the great majority of chronic cases of illness. The next development 
was the formation of the voluntary hospitals, mostly in the 17th 

1 The present report Is based on a study of the hospital development in 
England only. Unfortunately, time did not allow of a visit to Scotland, where 
the hospital administration Is distinct from that of England. The dillerence 
In the hospital administration In Scotland and the fact that this country did 
considerable pioneer work In connection with hospital development is sufficient 
to warrant a separate study. 

In connection with the preparation of- this report, the writer wishes to 
express hla thanks for the assistance of the Ministry of Health and the London 
County Council. He wishes to acknowledge In particular the valuable help of 
Dr. Macewen and Dr. Mcintosh, of the Ministry of Health, of Sir Frederick 
Menzies, of the London County Council, of Dr. Frazer, Medical Officer of 
Health of Uverpool, and Dr. Newsholme, Medical Officer of Health of 

· Binningham. · 
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century, for the treatment of acute sick. Finally, after the indus
trial revolution and the passing of the Public Health Act in 1875, 
hospitals for infectious diseases only began to be created. Until 
the passing of the Local Government Act in 1929 there were therefore 
in England, broadly speaking, three entirely different groups of 
hospitals, administered by three ditTerent groups of authorities. 
In the first place, there were the Poor Law hospitals, dealing 
chiefly with chronic and senile cases, and commonly combined 
in the same building with accommodation for the destitute. 

·Secondly, there were the voluntary hospitals, many of these having 
very old charters ·dating back 100 or 200 years, supported by 
voluntary contributions entirely and as such completely independent 
of any control either by the central Government or by any Local 
Authority. These hospitals were used to a great extent for the 
teaching of medicine as well as for the training of nurses .. Thirdly, 
and finally, there were the hospitals for infectious diseases, which 
were administered by still another authority-i.e., the local Muni
cipal or District Council. These hospitals included accommodation 
for cases of infectious disease and later for tuberculosis, etc. 

As the result of the passing of the Local Government Act, 192!), 
the first authorities-the Guardians of the Poor--ceased to exist 
and their functions were transferred to the County and County 
Borough· Councils. At the present time, therefore, in England, 
speaking broadly, all hospitals1 fall under one of two administrations. 
They may be voluntary or they may be administered by a Council, 
and as such constitute Municipal or Council hospitals. Further 
reference to the details of this change are given on page 255. 

At the same time, there has been a greatly increased demand 
for hospital treatment generally during recent years for a number 
of reasons. With the rapid growth of complicated methods of 
diagnosis requiring special equipm~nt, especially such facilities 
as X-rays, pathological laboratories, etc., the hospital has come 
to be an essential for all classes of the community and not for the 
poorer class only, as hitherto. The increasing tendency to live in 

l It should not be forgotten that a very large amount of the medical and sur
gical work done in England is carried out in private nursing-homes. These 
cater generally for a di!Ierent class of patients than those dealt w1th by the 
voluntary and Council hospitals but are required to be regtstered under a Local 
Authority under the !IOursing-Homes Registration Act of 1927. 

.s 
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flats and in small houses has made the treatment of anything but. 
the very mildes't illnesses almost impossible at home. In addition, 
the increasing average age of the population has led to an increase 
in the hospital provision necessary for old persons. The rapid 
development of contributory schemes and the growth of the work 
of the National Health Insurance scheme has made the population 
much more "hospital-minded" than was previously the case. It 
is probable that the wide spread of unemployment has necessitated 
admission to hospital for a very co!lsiderable number of patients 
who would ordinarily have been treated at home. The improved 
roads and the development of the motor ambulance have enabled 
patients in remote country districts to be readily brought into 
hospital, so that the hospitals have been compelled to serve a much 
wider area than was previously the case. All these tendencies have 
resulted iR a greatly increased demand for hospital accommodation. 
In addition, the increased call upon the municipal hospitals may 
to some extent be due to the inability of voluntary hospitals to 
extend in proportion to the call made upon them. 

A specially interesting feature in England at the present time, 
therefore, is the rapid development of fully equipped general hos
pitals owned by the Municipality or County Council . (hereafter 
referred to as Council hospitals) which are running parallel to, and 
in some cases closely collaborating with, the old system of voluntary 
hospitals. At the same time, some of the old Poor Law hospitals 
for chronic cases, with indifferent equipment, are being converted 
into modern fully equipped general hospitals, available not only 
for the destitute sick but also for all members of the community. 

The Poor Law hospitals are now administered by a Loc;al 
Authority in virtue ·of the Local Government Act of 1929. 

. A summary of some of the points of interest in this. Act is given 
as Appendix I. Briefly, this A.ct provided, not only for the new 
administration of the old Poor Law Institution, but in addition 
provided for consultation between the Local Authority and the 
voluntary hospitals in the district, gave power to County Councils 
to build new hospitals (other Local Authorities already had this 
power under the Public Health Act, 1875) and, finally, laid down 
the conditions under which the Council or County Borough should 
reco~er the cost of maintenance from a patient or those responsible 
for h1m. One of the prindpal objects of this A'ct was to co-ordinate 
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under the Local Authority all general health services, such as mater
nity and child welfare, school medical services, mental, the control 
of infectious diseases, venereal disease, and general hospital services. 
At the same time, the guiding principle in England appears to be so 
to develop the hospital services that they will meet the needs of the 
general practitioner in the treatment of his cases and, even in remote 
districts, the general practitioner should be able to benefit in his 
treatments by hospital facilities-operative, diagnostic, and special. 

The conversion of the Council hospitals, together with the need 
of the voluntary hospitals for funds, has had a large number of 
unforeseen results, especially in connection with the development 
of the partial payment by the patient for the hospital services he 
receives. This has led to various forms of insurance, through 
contributory schemes or privately, to the development of the 
paying-bed system in voluntary hospitals, to the issue of debentures 
on paying-beds to provide for the construction of new voluntary 
hospitals, in the case of municipal hospitals to the legal right to 
make a charge to patients, to the consideration of the question of the 
remuneration of medical staff, to the study of problems connected 
with the nursing of the chroni~ sick and the grouping of hospitals 
for acute and chronic cases, and above all to the collaboration along 
various lines between the municipal and voluntary hospitals (cf. 
pages 225 and 226). Moreover, there has followed an increased 
growth of cheaper hospitals for convalescent cases and chronic cases, 
with the weeding of these cases out of expensive acute hospitals and 
the construction of hospitals outside the towns where land is cheaper. 

Before describing the relationship existing between the Council 
hospitals and the voluntary hospitals, a .note may be useful as to 
the different functions of these two groups of hospitals. The func
tion of a voluntary hospital is comparatively simple, in that the 
work is to provide accommodation for one main class of case
viz., acute cases which require beds for a strictly limited time. 
There is a broad rule in many voluntary hospitals that a case staying 
in more than eight weeks is regarded as chronic and, where possible, 
accommodation is found for it elsewhere. With regard to the 
financial situation of the London voluntary hospitals, the report 
for 1932, in spite of a year of marked financial depression generally, 
shows that the voluntary gifts to hospitals other than legacies have 
increased, whilst the total running expenditure has been reduced, 
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although the services and equipment have been made available 
to other classes of the community requiring medical assistance. 

The rapid development of contributory schemes (cf. page 254) 
has resulted in the great improvement in the financial position 
of the voluntary hospital!! generally throughout the country. 
As a result, the voluntary hospitals are becoming more and 
more devoted to the treatment of the worker and his dependants, 
as the contributory schemes in general are not supported by 
the very poor •. Voluntary hospitals have full power to admit 
or discharge whom they desire, without reference to any other 
authority. Their activities are limited only by the charter under 
which they exist in a number of cases, and it is interesting to note 
that, for private pay beds, it has been necessary to obtain in some 
cases a special Act of Parliament in order to get the necessary 
powers to make charges to patients. The voluntary hospitals 
enjoy a complete ·freedom from political supervision, as they are 
under no local government authority, as is the case with Council 
hospitals. A further characteristic of the voluntary hospitals 
is the fact that they serve to treat many patients resident far outside 
their area, whereas the Council hospitals primarily serve only residents 
in the district. Thus, in twelve teaching voluntary hospitals in 
London, of every eight patients treated three are not Londoners • 

• 
Both on general and economical grounds, it is generally considered 

undesirable for the voluntary hospitals to be absorbed in the Council 
hospitals. At present the large voluntary hospitals serve as teach
ing centres and almost all medical education in universities is given 
through them. Should such hospitals cease to be voluntary .and 
become Council, the teaching of medicine would at once be placed 
under a· local government body, which many consider highly 
undesirable. From the economic point of view, the immediate 
absorption of the voluntary hospitals would be reckl~ss finance if 
effected suddenly at the present time. 

Referring now generally by contrast to the Council hospitals, 
it must, in the first place, be pointed out that the Council hospitals 
are, under statutory obligations, bound to admit all cases which 
are "medically destitute", whether acute or chronic. The voluntary 
hospital, in view of the increasing demand for hospital accommo
dation, has failed to keep pace with the requirements, and in some 
areas it has been. found. after careful surveys of many areas, that 
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there is a deficiency of hospital accommodation. The tendency 
is therefore for the municipal authorities to get more and more 
acute cases, on account of the delay in admission to the voluntary 
hospitals. Thus, in the case of Liverpool, the increase of patients' 
admissions to the municipal hospitals is 10 per cent per annum, 
and the type of patient now using the municipal hospital includt•s 
large numbers of the better-class working-man. In the contributory 
scheme in Birmingham, for instance, half of all the patients treated 
elected to go to Council hospitals and half to voluntary hospitals. 

It is clear therefore that, from every point of view, a close colla
boration should develop between the Council hospitals and the 
voluntary hospitals, and already much of the ground-work for this 
collaboration has been prepared. Thus, under the 1 !)2!J Local 
Government Act, provision is made for consultative committees 
for consulting with voluntary hospitals when making provision for 
further hospital accommodation. There appears to be some doubt 
in the minds of. many as to whether simply consultative powers 
are sufficient or whether a joint executive committee should not 
be provided. A consultation is. carried out with the voluntary 
hospitals local committee, representing the governing bodies of the 
voluntary hospitals and the medical stalls, and dealing with the 
provision of any hospital accommodation intended to be provided 
by the Council in the area concerned. Synchronously with th«>se 
consultative committees of the Council, there is a general movement 
amongst the voluntary hospitals to form combined committees 
amongst themselves to co-ordinate and prevent overlapping-e.g., 
recently in Leeds and Liverpool-and also for the purpose of meeting 
the consultative committee of the Council. 

Collaboration between Voluntary and Council Hospitals. 

The relationship of the work undertaken by the hospitals, whether 
acute or chronic, is determined locally. In some districts acute 
cases are dealt with by the local voluntary hospital, the Council 
hospital looking after convalescent and chronic cases, whilst in 
other districts voluntary efTort is diverted into such other channels 
as after-care, district nursing, etc., the Council hospital dealing 
with the acute cases. In some cases, further collaboration is 
obtained by the Medical Officer of Health of the district being 
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made a member of the voluntary hospital committee. In a 
very large number of instances, work is carried out by voluntary 
hospitals on behalf of the Council hospitals, the Council paying 
the voluntary hospital for such service. Thus, financial arran
gements are commonly made between Local Authorities and volun
tary hospitals for the treatment of maternity cases, chiefly compli
cated cases and puerperal fever cases. Again, financial arrange
ments are entered into between Local Authorities and voluntary 
hospitals .for the hospital treatment of tonsils and adenoids, the 
Council paying generally about 5s. a day or £1 lls. 6d. per case, 
unless the surgeon is paid separately. Under most of the contribu
tory schemes throughout England, which were primarily started 
to maintain financially the· voluntary hospitals, the contributors, 
through collaboration between the Councils and the voluntary 
hospitals, have the choice of admission to either a Council or a 
voltmtary hospital bed. In connection with teaching, collaboration 
is developing. This is especially so in London, where each voluntary 
teaching hospital has been associated with a Council hospital or 
hospitals, for teaching purposes. At the same time, post-graduate 
teaching in both voluntary and Council hospitals is being co-ordina
ted. Again, in London, the London Voluntary Hospitals Committee 
has been formed as a representative body to be available for con
sultation with the London County Council under the Local Govern
ment Act of 1929. This Committee has existed for three years and 
served to link up the. medical education of the undergraduate in 
the medical school hospitals with the Council hospitals, and has 
carried out a survey of existing voluntary hospital facilities in 
London synchronously with the London County Council, which has 
carried out a similar survey in the case of the Council hospitals. 

The above are some of the more general lines upon which colla
boration is developing, and the tendency appears to be for this to 
increase steadily in ev~ry direction. As pointed out by Sir George 
Newman, Chief Medical Officer of the Ministry of Health, in his 
report for 1929, it is hoped that co-operation between the Council 
hospitals and the voluntary hospitals will develop, particularly 
in connection with the following points : 

(a) The efficient general management ofthe Local Authority 
hospitals. · . 
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(b) Their suitable medical and surgical staffing and the 
relation of such staffing to : 

(1) The l\ledical Superintendent ; 
(2) The medical stall of the local voluntary hospital ; 
(3) The general practitioners of the area. 

(c) Exchange of information. 
(d) Availability of beds at public and voluntary hospitals 

and their economical use for the whole community. 
(e) The measurement of the need for new beds (voluntary 

or municipal) and the source of capital expenditure for their 
establishment. 

(f) Allocation of patients eflectively and economically 
(acco~ding to disease, sex, age, social conditions). 

(g) Methods and practice of admission to hospital. 

It appears likely, therefore, that for some time. at any rate, effi
ciently organised and properly equipped Council hospitals will 
co-operate, on the one hand, with voluntary hospitals and, on the 
other, with the general body of the medical profession in the area. 
It will perhaps be of interest here to refer to the system envisaged 
by the British Medical Association, which in its publication of 
Hospital Policy, amended 1933, envisages a hospital system in 
which all hospitals in a given area will be grouped round a central 
or base hospital. Details of the Association's scheme are given 
in Appendix III. 

Passing to the consideration of the functions of the various indi
vidual hospitals, accommodation is required in general hospitals 
for the following classes of patient : 

(1) Patients acutely ill : 
(a) Suitable for general wards ; 
(b) Requiring special wards-e.g., delirious, venereal 

disease, etc. 
(c) Requiring special treatment-e.g., orthopredic, 

ophthalmic, etc. 
(2) Patients suflering from less serious acute diseases, or 

chronic diseases : 
(a) Suitable for general wards ; 
(b) Requiring special wards ; 
(c) Requiring special treatment. 
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These again may be divided into those having a prospect 
of cure and return to their homes, and those without such 
prospect. 

(3) . Sick children, (a), (b) and (c), as above, under (1). 
(4) Maternity patients : 

(a) Normal ; 
(b) Complicated, septic, venereal disease, etc. 

(5) Mental patients admitted for observation. 

There is considerable discussion as to the desirability of complete 
segregation of chronic cases in special hospitals. A hospital for 
chronic cases can be much more economically run than a general 
acute hospital. The opinion is held that chronic cases in an acute 
hospital may be neglected as being less interesting and, it may be 
added, the custom of separation of chronic cases has always held in 
England and bas worked very satisfactorily. On the other band, the 
advocates of admitting chronic cases to general hospitals u.rge : 

(1) That this is less depressing for the chronic patient, who 
loses heart if relegated to a chronic hospital ; 

(2) It provides teaching facilities for medical students and 
nurses in chronic cases, which in later life commonly form the 
greater part of their practice ; · 

(3) It obviates the difficulty that is experienced in staffing 
a chronic hospital, both from a medical and nursing point of 
view, 

A further note of interest in connection with the classifying of 
cases in hospitals is the recornmenrlntion of the Departmental 
Committee on Maternal Mortality, which considered that new 
maternity accommodation, unless a very considerable amount was 
to be constructed, could most satisfactorily form part o~ a general 
hospital. The reason for this was partly economical and partly 
because the Committee felt "that a higher standard of obstetrics 
can be obtained where the resources of a general hospital and the 
services of a special stall, non-obstetric as well as obstetric, can be 
relied upon at any moment". · 
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The value of providing adequate convalescent home accommoda

tion is being more and more realised as economically sound in obviat
ing the use of expensive acute hospital beds by patients who are in 
a state to be satisfactorily treated in a cheaper convalescent home. 

Where possible, in large hospital groups, there appears to be a 
growing tendency to create special wards for nervous diseases, 
cancer, rheumatoid arthr_itis, epilepsy and orthopredic defects 
requiring prolonged treatment, and similarly the creation of special 
units in connection with the treatment of fractures, congenital 
deformities and plastic and thoracic cases. In connection with the 
provision of convalescent homes in order to reduce the pressure on· 
acute hospital beds, mention should be made of the fact that in 
London, owing to the effective co-operation between the medical 
and district nursing services, there is some reversal of the usual 
tendency to seek hospital accommodation in sickness. The servicl'S 
of district nurses in reporting on the suitability of patients' homes 
for home nursing have also been of much assistance. 1\lore demand 
is being made for nursing in the home, and the resulting saving in 
hospital expenses must be set ofT against the cost of a larger home
nursing service. 

Speaking generally, therefore, a common division in hospital 
accommodation in England appears to be : 

(a) General hospitals, to accommodate acute surgical and 
medical cases (male and female), with a proportion of chronic 
cases in special departments and special units for such cases 
as children, maternity, venereal disease, etc. ; 

(b) Convalescent hospitals, to relieve the pressure on acute 
hospitals and to provide open-air treatment ; 

(c) Hospitals for chronic cases ; 
(d) Special hospitals. 

The latter class vary according to the size of the city concerned, 
but provide separate accommodation commonly for epilepsy, ner
vous diseases, etc. A further note on the classification of hospitals 
in London is given later on page 241, when the London County 
Council hospital service is discussed. Generally speaking, as far. as 
possible, acute hospitals are placed either in the centre of the c1ty 
or commonly within a short ambulance drive of the centre of the 
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city ; convalescent hospitals in the country or by the seaside ; and 
chronic hospitals in the suburbs, so as to allow of visiting. 

It is not the custom in England to admit cases· of infectious 
diseases to separate blocks in general hospitals, but to a special 
hospital for infectious diseases. · · · 

One of the most striking features in the last few years throughout 
England has been the great increase in the relative number of 
maternity beds in hospitals and the creation of ante-natal clinics 
in association with maternity hospitals or maternity blocks of 
general hospitals. A quarter of the total number of births in 
·Liverpool, for example, now take place in maternity hospitals. 
Each hospital has a consulting ante-natal clinic, to which medical 

· officers of the numerous district clinics can refer cases ·for advice. 
The consultant of the ante-natal clinic at the hospital has at his 
service all the pathological, radiological and other special aids which 
he niay require, and he can, if necessary, admit the patient for 
observation to the ante-natal ward. 

In addition to the great increase in beds for maternity and the 
rapid development of ante-natal clinics in connection with hospitals, 
a further interesting development in the organisation of maternity 
work is the provision for the treatme!lt of puerperal· mania. . Cases 
of puerperal mania often recover rapidly, and it is therefore very 
undesirable to certify such persons as insane, and so stigmatise 
them permanently. Such cases are treated in special wards or 
cubicles as "temporary patients", under the provisions of the 
Mental Treatment Act which now extends the period of permissible 
detention in a general hospital, without certification under the 
Lunacy Act, from a maximum of seventeen days up to six months. 

In connection with children's hospitals, or blocks for children's 
diseases in general hospitals, apart from new types of construction 
referred to in Part II of the present report, there are one or two 
recent developments of interest. There is an increasing tendency 
to isolate younger children on admission for at least forty-eight 
hours, or where possible for three or four days, in order to avoid · 
the introduction of infectious disease. This has resulted in the 
construction of as many cubicles as can be conveniently provided, 
i~to which all admissions of younger children are taken. It appears 
hkely that, in new hospitals, a still larger proportion of cubicles for 
admission and isolation will be provided. 
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An. urgent problem in all children's hospitals is the future care 
of infants dis.charged from hospital after gastro-enteritis, marasmus, 
pneumonia, etc. 1\lany deaths occur amongst children, who relapse· 
after discharge from hospital. The custom is growing, therefore, 
of keeping children under observation after discharge, either in the 
"continuation clinic" of the hospital, or in other cases by· means of 
the health visitor, who is notified forty-eight hours before the child 
is discharged. This allows of the home being visited on the day of 
discharge and the treatment being supervised. 

The importance of the aseptic treatment of certain groups of 
infants' diseases is being more and more realised and pract isl'd. 
This particularly applies to young infants suffering from marasmus. 
Special wards are now provided for such cases, in which all the 
children are nursed virtually aseptically. Thus, the nurses, doctors, 
visitors, etc., all wear masks, and the nursing i~ done with rubber 
gloves. All bed-pans, washing bowls and food utensils are sterilised 
in three large sterilisers attached to the ward. Striking results 
have been obtained by this method of treating cases of marasmus, 
and special reference should be made here to the work of Dr. W. E: 
CROSBIE, at the Alder Hey Hospital, Liverpool. In another group 
of children's diseases-namely, orthopredic cases-it has been 
increasingly realised in recent years that a very large number of 
crippled_ children can be treated by the development of after-care 
clinics and home nursing, thus obviating the use of hospital beds. 
This has been strikingly shown in a memorandum prepared by the 
Committee of Management of the Edinburgh Hospital for Crippled 
Children. In connection with this hospital, a scheme of clinics 
to serve the hospital has been evolved for diagnosis, early treatment, 
minor treatment and after-care, and it has been estimated that, for 
every case .needing admission to hospital, there are twenty which 
can be successfully treated as out-patients. 

A further development· in connection with children's hospitals 
has been the growth of consultation .clinics in the out-patients 
departments, to which the private practitioner can refer cases for 
special investigation, advice, and, if necessary, treatment. 

Closely connected with the collaboration between the Council 
and voluntary hospitals and the general accommodation provided 
is the method by which the needs of any district for hospital beds 



232 DEVELOPMENT OF GENERAL HOSPITALS IN ENGLAND 

is determined. The old method of estimating the number of beds 
required for different disease·s in terms of a Jlercentage of the 
population is falling into disrepute, owing to the enormous. varia
tions in the need for beds of different types amongst d1fferent 
classes of the population. The ordinary method employed is to 
determine the need for beds from : 

(1) Hospital waiting-lists. In this connection, it should 
be noted that these may be deceptively short, owing to the 
growth of the belief that it is usl!less for patients to put their 
names down, owing to the diffLculty of gaining admission. Ori 
the other hand, · the waiting-list may be deceptively. long, 
because of a temporary rush of urgent cases, and also from the 
fact that the names of patients who have obtained treatment . 
elsewhere may_ still be on the list, as well as the names of patients 
who only require one or two days in hospital. Waiting-lists 
can only be used as a guide, and cannot be depended upon alone. 

(2) A study of the number of vacant beds in the hospitals 
of the district or the amount of overcrowding. Such enquiries 
must extend over a period of years, so as to cover times of high 
and low pressure.· 

(3) Finally, useful information can be gained from the 
opinion of private practitioners as to the difficulty they expe
rience in obtaining admission for cases, and also from clergymen 
and others concerned with the sick. 

Allied with the question of the provision of hospital accommoda
tion is that of the saving of existing beds. Increasing efforts are 
being made ·throughout England to segregate only the acute sick 
in the expensive acute general hospitals, and, by rapid diagnosis 
and adequate staff and facilities, to lessen the length of stay of 
each case in hospital. Convalescent hospitals serve to effect great 
economies in the cost of the acute hospitals, as do the development 
of the home-nursing seryices and the functioning of out-patients' 
departments as "continuation departments". Reference should 
also be made to the new continuation hospitals which are now being 
constructed in connection with a number of large acute hospitals, 
and serve for patients who, though too ill for convalescent homes, 
nevertheless require prolonged treatment which can be given in a 

• 
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less expensive ho~pital than an acute general hospital. Continua
tion hospitals are commonly situated in the country, where sites 
are less expensive, and serve as an intermediate between the con
valescent home and the acute general hospital. 

Medical Staff of Hospitals. 

In a considerable number of hospitals, the question of the alteration 
of the age-limit and the length of tenure of office is being considered, 
so as to provide for more practitioners to be appointed to the staff, 
and, where possible, arrangements for the admission of private 
patients, who can be attended by their own practitioners, are being 
made. At the same time, most hospitals feel it is too great a 
responsibility to allow any cases in hospital to be treated by any 
other practitioners than those appointed to the staff. Generally 
speaking, patients admitted to hospital can only be treated by the 
members of the staff appointed, both in the case of voluntary and 
Council hospitals, though exceptions occur, most commonly in 
connection with maternity cases. 

A further point in connection with medical statTs that has arisen 
recently as a result of the development of contributory funds in 
connection with voluntary hospitals, and the appointment' of salaried 
medical officers at Council hospitals, is the question of whether 
honorary staffs of voluntary hospitals should be paid from the 
contributory funds. The final report of the Voluntary Hospitals 
Commission recommended that, though the services of the staiT, 
in the case of voluntary hospitals, are honorary, they obtain a 
valuable return in the form of surgical experience and the reputation 
as a member of the visiting staff of a big hospital. If the system 
of carrying ov~r a percentage to a staff· fund is confined to cases 
where the full cost is paid by the patient, including treatment, 
there is no objection, but any extension beyond these limits appears 
to endanger the future of voluntary hospitals. On the other hand, 
the British Medical Association suggests that a contributory scheme 
should be taken to cover the cost of maintenance and ordinary 
treatment of patients, and that therefore a percentage of all such 
receipts should be passed into a fund which is at the disposal of the 
honorary medical staff. Actually, the contributions to the newer 
con~ributory schemes are higher than to the older organised 
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workmen's collections, and it is now a common practice in cottage 
hospitals for medical officers to charge fees to the patients, as the 
schemes are only intended to cover cost of maintenance in hospital. 
The practice of the payment of the stall from contributory funds 
appears, however, to vary very much in different hospitals, and is 
discussed. under "Contributory Schemes", pages 254-259. 

Reference ·should here be made to the staffing of hospitals, as 
recommended by the ·British Medical Association, as given in 
Appendix IV. It appears to be generally held that the medical 
stall should have the sole word in the treatment to be given to 
each individual patient, but that the public authority employing 
a doctor should have the sole voice in his appointment. It is 
considered that there is no reason why a medical association should 
not advise about salaries and general conditions of employment, and 
even consult with the public authorities, but the final responsibility 
of the appointment must rest with the latter. The opinion is 
that the doctors or their representatives should have access to the 
administrators of the medical services, and that some channel 
should be afforded through which the medical officers can tender 
advice. as to the development of the medical services to the 
administrators concerned. 

As a result of the development of the Council hospital, with its 
salaried stall, and especially the gradual development of out
patient departments, not simply as treatment centres for large 
numbers of minor ailments but as consultative centres, there has 
been an increase in the_ demand for the service of consultants, 
especially by the class of patient who, whilst not able to bear the 
full ordinary consultant fee, is willing and anxious to pay a certain 
amount. In addition, there appears to be a growing desire to 
include a consulting service u1,1der the benefits of the National 
Insurance Act. The first list of consultants willing to accept a 
lower fee was set up recently in the Metropolitan area after consul
tation with the British Medical Association, in connection with 
the Hospitals Saving Association, referred to on page 257, in 
order that its members should have an opportunity of securing 
privllte consultations from consultants of repute at fees which the 
members could afford. The names of several hundred practitioners 
were included in the list, and the list was made available to members 
of the Hospitals Saving Association. This worked out so s~tis~ 
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factorily in the Metropolitan area that the proposal to extend it to 
the provinces is under consideration. Consultant lists would be 
formed in the different provincial districts, but only if the consul
tants in each area concerned agreed to the establishment of such 
a list. In the case of the Metropolitan area, the consultants are 
available for : 

(a) Persons entitled to medical benefit under the National 
Health Insurance Act ; 

(b) Members of approved hospital contributory schcnll's ; 
(c) :Members of approved medical services. 

Any patient in these groups is now able to have a consultation for 
one guinea. There is a class of persons who previously only had 
the opportunity of a consultation at high fees, which they could 
ill afford, or else got advice free through hospitals, voluntary or 
municipal, and the arrangement for less expensive consultations, 
therefore, prevents patients from having to overcrowd the hospitals, 
and maintains a close relationship between patient and doctor. 

Conditions· under which a name should be added to the list of 
consultants when these have been created in each district have 
been laid down by the British Medical Association. A candidate 
for the list would have to show: 

(1) That he was holding, or had held, hospital or other 
appointments affording special opportunity of acquiring special 
skill and experience of the kind required for the performance 
of the service to be rendered, and that he had had recent expe
rience in performing such service ; or 

(2) That he had made· special academic or post-graduate 
study of the subject comprising the service to be rendered and 
had had actual recent experience in performing such service; or 

(3) That he was generally recognised by other practitioners 
in the area as having special proficiency and experience in the 
subject comprising the service to be rendered. 

The large number of appointments made to the new Council 
hospitals, both of medical and surgical specialists, has led to consi
derable discussion as to the terms and conditions of service of such 
consultants. The question of whether consultants should be 
appointed on a whole-time or a part-time basis has not yet been 
agreed upon, some authorities following the first practice, and others 
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the second. The London County Council (cf. page 241) has 
made appointments very. widely on a sessional basis. On the other. 
hand, in some big provincial cities, there is a feeling that better 
service is obtained by whole-tim~ surgeons or physicians employed 
entirely by the authority. The advocates of the engagement of 
specialists on a sessional basis urge the possibility that this gives 
of securing the services of the very best type of consultant with an 
established name. In addition, it is pointed out that the whole-

. time appointments do away entirely with competition and with the 
necessity for keeping fully abreast with the. specialist knowledge 
required. Such full-time appointments .also provide little financial 
future for the candidates as compared with private surgical practice, 
and consequently are not likely to attract 'the best men, or, at any 
rate, will only be used as stepping-stones. On the other hand, it is 
pointed out by the opponents of the sessional basis that experience 
has shown in a number of cases that the part-time surgeon is very 
apt to systematically delegate much of his work to those members 
of the stall who are his juniors, and that, in practic~. much more _ 
work relatively is obtained from the whole-time surgeon than from 
the part-time appointment. In this connection, it is interesting 
to note the recommendations of the British Medical Association 
to the London County Council, at the time when the appointments 
of specialists to the new London County Council hospitals were 
being made. The extent to which these recommendations were 
followed will be seen by reference to the later part of this report, 
when the conditions under which the appointments under the 
London County Council were made are set out in detail. The 
recommendations of the British Medical Association were : 

(1) That payment should be on a sessional basis ; 
(2) That there should be inter-availability between the 

groups of hospitals, so that. the· consultant at one hospital· 
might obtain the opinion of the consultant at another ; 

(3) That consultants should be organised so as to work 
in teams or groups ; 

(4) In th.e case of surgeons, that a flat operating rate should 
be paid. · 

In order to ensure close co-operation between the Council and 
volqntary hospitals, it is clearly. necessary that the same standards 
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of consultants should be maintained in both. Selection should 
be made by an advisory committee, consisting of men whose 
professional standa~d and contact with clinical medicine make them 
able to judge the worth of the candidates. Hospitals should be 
grouped on a geographical basis, and consultants 'appointed to the 
service as a whole, and attached to definite groups for service. 

In connection with the staffing of hospitals, mention should 
be made of the growing opinion, in certain quarters, of the value 
of a special group of nurses for the nursing of chronic cases. 
It is pointed out that, in fact, at the present time, the greater pro
portion of the nursing of chronic cases is done by nurses who have 
failed to pass the examination for State registration as nurses. 
It is urged that it is unfair that nurses who can carry out satisfactor-

. ily the work of nursing chronic and senile cases, and whose sympa
thetic nature qualifies them particularly for this work, should not 
have a recognised diploma for this class of nursing. It will be 
recollected that special diplomas are given in connection with the 
nursing of infectious diseases, tuberculosis, etc., and it appears to 
many not irrational that a special diploma for chronic nursing 
should be given. Added to this is the fact that there is unemploy
ment amongst trained nurses, suggesting the necessity of limiting 
the type of fully trained nurse, as the number is generally thought 
at present to exceed the demand. 

Finally, it should be remembered that there are a large number 
of chronic cases in private homes who do not require to go to hospital 
and who cannot afford the services of a fully trained nurse and are 
not desirous of utilising the free services of a charitable nursing 
organisation. Such cases perhaps form. the majority of cases for 
which home nursing is required in England, and it is felt by a 
large number of those qualified to judge that a "ward orderly", 
who could be obtained at a lower fee and who need not possess 
the high surgical training of the fully trained nurse, is an urgent 
necessity at the present time. It has been suggested either that 
the examination for such "ward orderlies" should be of a lower 
standard than that required for the fully trained nurse, or that 
the training should be the same in both cases, but the standard 
required at the final examination should be higher in the case of 
the fully trained nurse. The problem really appears to be, in the 

6 
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chronic hospitals, whether it is better simply to .ac~ept fail~res as 
nurses, and to give no certificates, or whether It IS not fairer to 
establish the position of such nurses by the granting of a special 
diploma for chronic nursing. At the same ti_me, t~ere is a strong 
feeling that should such a class be created, it IS desirable to reserve 
the use of the word "nurse" for a fully certificated nurse and to 
designate others by some such term as "ward orderly". On the 
other hand, the whole question of the desirability of limiting the 
number of training-schools is one of great difficulty, as this would 
cause economic difficulties to hospitals, inasmuch as probationers 
in training are paid so much less ti1an the fully trained nurses with 
whom it would be necessary to stall a hospital if there were not 
probationers in training. A further difficulty experie~ced at the 
present time is the trouble of getting fully trained nurses to accept 
service in country hospitals, though this is being met to some extent 
by the provision of higher salaries in order to compensate for the 
isolation. · 

Admission lo Hospital. 

' 
, 

The voluntary hospitals are under no obligations to receive any 
individual case, and the question of admission or non-admission lies 
entirely with the hospital authorities. In both the Council and volun
tary hospitals, however, few are admitted to hospital purely on 
medical grounds, but generally partly on medical grounds and partly 
on home environment and financial position.· In the case of the 
acute sick, the medical reasons generally predominate, and in the 
case of the chronic sick, it is generally the financial. It is clear that, 
as far as those responsible for the hospital are concerned, they must 
necessarily rely on the medical officer for advice as to the medical 
needs of the case, but as far as the decision to admit depends on 
the financial position and home environment, they must depend 
on their own judgment after hearing the report of an investigator. 
The Council hospital is statutorily responsible for the admission 
of the "medically destitute", and the determination of who is 
medically destitute lies with the Council and must, in fairness to ' 
the community, be carefully investigated. It is clear that a certain 
number of acute cases must be admitted urgently on the medical 
superintendent's instructions, and indeed there appears to be a 
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tendency for the admission generally of cases to be delegated more 
and more to medical superintendents. On the other hand, it is 
outside the scope of the medical superintendent's work to decide 
whether or not a case should be admitted upon financial grounds. 
The position has become more complicated in view of the increasing 
desire for admission to Council hospitals amongst a class of patients 
who have hitherto not applied for hospital treatment, and there is 
also the tendency of medical practitioners, working under the Insu
rance Act, to send patients to hospital as soon as possible. In actual 
practice, a common method adopted is the admission of cascs 
by the medical superintendent at the request of the general practi
tioner concerned. The income of the patient is then assessed by a 
special investigating officer or almoner, and he or those responsible 
for his maintenance pay either in full or a proportion, determined 
upon a fixed scale, and depending upon his income. This assessment 
does not affect, in general, members of contributory schemes with 
which the Council have a special arrangement, either receiving so 
much per case or a block grant. Commonly, and approximately, 
of the admissions a third are sent by practitioners under the 
National Insurance Act; a third are recommended for public assis
tance from the relieving oflicer, and a third are sent by private 
practitioners. 

Out-patients Departments. 

· A rapid change in the ideas with regard to the work of out
patients departments has occurred in the last few years. Hitherto 
the large out-patients departments have been connected with 
voluntary hospitals, and have served to treat very large numbers 
of trivial illnesses, many of which, it is now thought, should be 
treated by the general practitioner. It appears, however, that 
a change in the character of the out-patients departments is occur
ring in connection with the number of hospitals and that, "instead 
of being a place for the congregation of a miscellaneous group of 
chronic patients, whose complaints could be equally well treated 
elsewhere, it is becoming pre-eminently a consultative department 
for the provision of a second opinion, after careful and detailed 
examination and diagnosis, and also a place for the provision of 
specialised treatment". 
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In a number of hospitals, the work of the out-patients departments 
is gradually being limited to the following groups of cases : 

(1) Casualties and accidents ; 
(2) Continuation or after-treatment of former in-patients ; 
(3) Ante-natal and post-natal examinations and treatment ; 
(4) Consultation, examination ,and treatment, in special 

cases. 

There is some feeling against these changes in the out-patients 
work on the part of the voluntary hospitals, on the following 
grounds : 

(1) The unwillingness of general practitioners to look upon 
themselves in the position of external checkers for the hospitals ; 

(2) The emotional appeal of the "ever-open door", provid
ing, as it does, propaganda that the hospital is being utilised 
to the greatest possible extent ; 

(3) The reduction of the amount of available teaching 
material ; 

(4) That the new developments in out-patients departments 
will deprive a number of persons needing medical aid or 
treatment, because they are unable to pay for it. 

It has been pointed out, however, that, with regard to (1), the 
general practitioner should be taught to. regard the out-patients 
department as a place where he can obtain a second opinion without 
losing his patient. With regard to (3), it is urged that the reduction 
of the number of cases would allow for more individual study of 
cases and not tire the workers out, as is the case now, by endless 
trivial cases. With regard to (4), this does not appear to be impor
.tant in practice, as the dependants of insured persons can often 
pay for trivial illnesses and others either obtain it through the 
National Insurance Act, or can apply to the Public Assistance Com
mittee. In spite of the objections raised, the general tendency 
appears to be to develop out-patients departments on the lines 
mentioned above. 

The question as to the need for a doctor's letter for out-patients 
has been· the ·subject of much discussion. The British Medical 
Association urges that no person, except in cases of emergency, should 



DEVELOPMENT OF GENERAL HOSPITALS L"' ENGLAND 241 

be accepted for treatment as an out-patient at a voluntary hospital 
unless he brings a recommendation from a private medical practi
tioner, a Provident or other dispensary, a public clinic or from the 
Public Assistance Officer of a Local Authority. l\linor objections 
have been raised to this in view of the extra cost to the patient, and 
the fact that a considerable number of patients come because they 
are dissatisfied with their doctor. It does not, however, appear 
that these are serious objections. The Hospitals Saving Association 
( cf. page 257), with nearly one and a quarter million subscribers, 
strongly recommends that a doctor's letter be obtained, but cannot 
force this as many hospitals do not require it. The posst•ssion 
of a letter has the advantage that it enables the patient to go direct 
to the consultant concerned, thus saving congestion in the out
patients department, and, moreover, it puts the consultant directly 
in touch with the previous history of the case. 

The general modern tendency in the administration of municipal 
hospitals may perhaps be best illustrated by detailed reference to 
the work of the London County Council in connection with the 
new Council hospitals transferred to them under the 1929 Act. 
On the last day of 1932, the London County Council was responsible 
for 30,609 patients in hospital,· including sick-beds in both public 
health and public assistance institutions, this constituting the 
largest municipal hospital organisation in the world. During that 
year, I)O fewer than 260,000 patients were admitted to the Council 
hospitals in London. The following, taken from the Report of the 
Central Public Health Committee of the London County Council, 
summarises the steps that have been taken, since the passing of the 
Act in 1929, to develop the Council hospitals in London : ' 

(1) For consultant purposes, the general hospitals have 
been divided into seven geographical groups, with affiliated 
special hospitals. The specialists attached are available for 
head office purposes in connection with the school, medical, 
and tuberculosis services, etc. Consultants are appointed to 
the services as required for a group of ho.spitals. At ~~ery 
hospital are available the specialist services of phys1c1an, 
surgeon, gynrecologist, ophthalmic surgeon, ear, nose and 
throat surgeon, orthopredic surgeon, dermatologist, pediatrist, 
neurologist, radiologist, obstetri~ian and tuberculosis expert. 
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The consultant and specialist servic~ is on a sessional bash 
at groups of hospitals, it being considered that a part-timE 
consultant service was better than a whole-time one. MorE 
than two hundred 'part-time consultant appointments havE 
been made, and in selecting the consultants the Council had 
the valuable assistance of mimy eminent members of the medical 
profess.ion. 

(2) Wherever possible, smaller units of hospitals have 
been closed and the different diseases have been grouped in 
large hospitals. This applies particularly to cases for mental 
observation, post-encephalitic cases, epileptic cases, chronic 
patients, thoracic cases, goitres, congenital defects, plastic 
surgical cases,· rheumatism, etc. 

(3) There has been a further development of beds for the 
observation of mental cases. 

(4) Out-patients are treated at the hospitals in the follow-
ing cases: . 

(a) Casualties and accidents ; 
(b) Continuation or after-treatment of former in

patients ; 
(c) Ante-natal and post-natal examinations and treat-• . 

ment; 
(d) Consultation, examination and treatment in special 

cases. 
(5) A central domestic supervisor has been appointed to 

improve the general feeding arrangements in the hospitals, 
and to secure more adequate supervision of the domestic 
work in the kitchens. 

(6) A group of six State registered nurses has been sent 
for training to King's College of Household and Social Science. 
The courses are for the duration of one year, the first six months 
being spent at the College, and the second six months in the 

. general and dietetic kitchens of a hospital. The nurses, having 
obtained a diploma in dietetics, will be appointed as dieteticians 
t~ a hospit~l, and will be concerned, not only with the spe~ial 
dtets of patients, but also with the organisation of the general 
feeding of the hospital concerned. ' 

(7) There has been a large demand, which has been met, 
for increased maternity accommodation. · · . 
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(8) Arrangements have been made for ante-natal clinics 
at all the London County Council maternity hospitals. 

(9) To aid research work in puerperal fever, five cases are 
sent and maintained constantly in Queen Charlotte's Lying
In Hospital (this is a large voluntary hospital in London, used 
for teaching and research purposes). In addition, a puerperal 
fever unit has been created at the North Western Hospital. 

(10) The demand for radium treatment, curative and pal
liative, is constantly increasing, and one hospital with a special 
unit has been provided for this purpose. It will be one of the 
best equipped in the Kingdom. 

(11) A comprehensive and modern pathological service 
has been established and made available for all the hospitals, 
and a complete specialist and consultant ~ervice has also been 
organised for the hospitals. 

(12) The standardisation and centralisation of the supply 
of medical and surgical requisites for the hospitals involved 
the setting-up of a special organisation for the purpose, the 
establishment of the closest co-operation .. between the Supplies 
and Public Health Department, and the settling of standards 
for contracts in place of the varying standards used up to 
now. 

(13) Generally, if suitable, the patient's own clothing is 
worn in hospital, but where it is necessary to supply clothing 
for use in hospital, the recent tendency has been to supply 
brighter clothing of more pleasing style and variety as compared 
with the somewhat sombre garments previously issued. 

(14) There has been in recent years a great development 
in the libraries in hospitals, many of which have persons 
voluntarily undertaking librarian's duties with great value. 

(15) Uniform conditions of service and recruitment have 
been settled for the principal grades of staff, including medical, 

nursing and clerical. 

The London County Council has given special attention to such 

work as: 

(1) The further development of maternity services, includ

ing ante-natal and post-natal clinics ; 
(2) The improvement of the equipment of hospitals ; 
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(3) The further development of pathological laboratories ; 
(4) The construction of new operating theatres ; · 
(5) The creation and development of special departments, 

such as X-rays, massage, out-patients, etc. ; 
(6) Improvements in nursing-homes and increase in nursing 

staff ; 
(7) Improvement in heating arrangements ; 

. (8) Improvement jn the laundries of hospitals ; 
(9) Increased provision of cold storage accommodation ; 

(10) Provision of sun palconies. 

With regard to teaching, arrangements have now been made for 
the development of teaching facilities for both under- and post
graduates. Each voluntary teaching hospital in London has been 
associated with a Council hospital or hospitals and, in addition 
to arrangements being made for the teaching of medicine to students, · 
classes in hospital administration in. fever hospitals are also now 
given. 

A new development by the London County Council is the creation, 
in conjunction with the Ministry of Health and the University 
of London,· of the British Post-Graduate Hospital and Medical 
School. This is situated in the Council's hospital at Hammersmith, 
under a charter of incorporation granted in July 1931, · The initial 
expenditure involved is a capital grant of £200,000, of which the 
Government contributed £100,000, and the school is to be opened 
early in 1935. 

In conclusion, in view of the interest aroused by the terms of the 
appointments under which consultants have been appointed to the 
London County Council, it may be of interest to give one or two 
details as ~o the conditions under which these appointments were 
made. 

It has been found difficult to estimate the number of sessions for 
neurologists and anresthetists which would be required, and panels 
are therefore to be formed and the services of such consultants 
utilised as required, and paid for at a sessional rate. Consultants 
are appointed for a group of hospitals and are engaged on yearly 
salaries for which they work at different hospitals for a fixed number 
of sessions a week, at the same time doing any emergency work 
necessary. The salaries proposed cover the charges for doing 
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operations, and the period for which a consultant is appointed is 
normally two sessions a week. The salaries for part-time consul
tants and specialists are : £125 a year for one session a week, £200 
for two sessions, £275 for three sessions, £350 for four sessions, 

· £425 for five sessions, and £500 for six sessions, a session being 
about two and a half hours. For anresthetists, the remuneration 
is 34s. a session, for neurologists 52s. 6d. a session, and for full-time 
consulting physicians and surgeons £1,250 a year, rising by incre
ments of £50 to £1,500 .. The whole arrangement is for one year 
and will be completely reviewed in June 1934. 

Accommodatwn for the Sick who are able to contribute the Whole or 
Part of the Cost of Their Maintenance and Treatment. 

This is provided in England by the following means : 

I. Nursing-homes. 
II. , Pay beds in voluntary hospitals or Council hospitals. 

III.. Through the medium of various provident schemes. 
IV. By the development of local contributory schemes 

in connection with voluntary hospitals. 

I. Nursing-Homes. 

In 1927, the Nursing-Homes Registration Act was passed, which 
brought nursing-homes under a certain amount of control by the 
Local Authorities. Under this Act, a nursing-home means any 
premises used for the reception of, and providing the nursing for, 
persons suffering from any sickness, injury or infirmity. It includes 
a maternity home, but does not include : (a) any hospital controlled 
by a Government or Local Authority or by any other body constituted 
by a special Act of Parliament or incorporated by Royal Charter ; 
(b) any institution for lunatics under the Lunacy Act ; (c) any 
certified institution, certified house or approved home w.ithin the 
meaning of the Mental Deficiency Act, 1918. With the above 
exceptions, the keepers of all nursing-homes must be registered 
with the Local Authority and, in addition, Local Authorities may 
make bye-laws prescribing the records to be kept of the patients 
received into the nursing-home, of any miscarriages occurring in 
the home, of the children born therein and of the children so born 
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who are removed from the home otherwise than to the custody 
or care of any guardian, parent or relative. The bye-la~s may also 
require notification of any death occurring in a nursing-home. The 
licence may be refused if the applicant or one of his employees is 
not considered "a fit person"; if the stalling, construction, situation, 
etc., render it improper or undesirable as a nursing-home, or if it 
is not under. the charge of a medical practitioner or a qualified . 
nurse who is resident in the home. The licence may be withdrawn 
upon adequate notice being given and upon a statement of the 
reasons for the withdrawal. The Act gives right of entry to the 
Medical Officer of Health or other officer authorised by the Local 
Authority and allows local authorities to exempt from registration 
any hospital or institution not carried on for profit. Regulations 
and bye-laws have been made by Local Authorities under the Act 
and a summary of those made by the London County Council for 
the registration of nursing-homes in the London area is given in 
Appendix II as an example. 

II. Pay Beds. 

There is a growing demand for suitable hospital accommodation 
for people who, while unable to pay the charges of a nursing-home, 
desire better accommodation or, at all events, more privacy than is 
provided in the ordinary wards and who are willing to pay for it 
according to their means and also to pay something for medical 
attendance. It is now usual for patients in the ordinary wards 
of voluntary hospitals to be asked to pay what they can towards. 
the cost. Such voluntary contributions rarely exceed two guineas 
a week and, in the majority of cases, are much smaller, while patients 
who are really unable to make any payment are still admitted free. 
In the larger hospita~s, the average cosfof treatment, where separate 
rooms are provided, is now about £4 a week. Realising, however, 
the need for accommodation for those who are willing to pay more in 
order to secure more privacy, many hospitals have now made special 
provision for such patients, either in the form of single rooms, small 
wards for two or four persons, or cubicles. Medical and surgical fees 
are not, as a rule, included in the weekly charge, but it is usually con
templated that such fees will be on a modified scale and lower than 
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those charged to patients in a nursing-home. The amount of the fee 
is usually arranged between the patient and the consultant. These 
pay beds have increased in the London hospitals from 590 in 1920 
to 1,667 in 1932 and further considerable additions to this number 
are under construction. A number of recommendations with regard 
to pay beds have been made by the Committee of the King Edward"s 
Hospital Fund for London and serve generally as a basis, not only 
in connection with pay beds in London, but throughout England. 
The recommendations of this Committee include the following : 

(1) Pay-bed accommodation should be provided at rates 
of charge· which at least cover the current maintenance cost 
of all the pay beds in the hospital taken as a whole. 

(2) The provision of special accommodation on a limited 
scale for patients of small means at rates which involve a 
charge on the general fund can iegitimately be regarded as · 
coming within the present extended function of the voluntary 
hospital system, provided that it is looked upon as a secondary 
part of that function and that the treatment of ordinary 
patients is maintained as a primary part. It is not, however, 
necessary that the weekly charges should cover interest on 
capital as well as current maintenance for the purpose of cal
culating the relation of charges to cost. 

(3) It must be recognised that pay-bed patients who are 
merely paying their current cost are deriving benefit from 
funds contributed to the voluntary hospital system. 

4. An efficient mutual insurance scheme should be organised 
for prospective pay-bed patients to make provision in advance, 
as has been done for ordinary hospital patients by contributory 
schemes like the Hospital Saving Association, and for middle
class patients by the British Provident Association. 

5. On the question of pay-bed .accommodation for the 
well-to-do, in view of the difficulty of obtaining full hospital 
facilities, this may well be furnished on a limited scale by 
voluntary hospitals, provided that the accommodation is not 
required for ordinary patients and that the charges to the well
.to-do are sufficient to cover the whole cost of the beds provided 
for them, including rent and interest on capital, and to yield 
a profit available for other purposes of the hospital. 
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It is considered that a materi.al extension of the provision of pay 
beds in London hospitals is urgently required to meet the existing 
demands. It is believed that the extension of the pay-bed system 
of the voluntary hospital would be of advantage to patients of all 
classes, to the individual hospi_tals and to the voluntary hospital 
system as a whole. The pay-bed patients of moderate . means 
would benefit because they would obtain accommodation and treat
ment at charges within their means, especially if aided by a scheme 
of insurance to make provision in advance ; the well-to-do pay-bed 
patients would benefit because they would obtain facilities which 
can rarely be fully secured elsewhere, such as the constant presence 
of skilled medical and surgical attention in emergencies, a complete 
surgical organisation, and similar services. The ordinary hospital 
patients would have the use of beds in the general wards, which 
are now occupied as a matt~r of urgent necessity by patients 
who absolutely need the special facilities of a hospital, but who 
could and would pay extra for special accommodation if it was 
available. The hospitals would greatly extend their usefulness and 
it would be an advantage to them that all classes should come 
to recognise from personal experience the part which they play 
in the development of the most advanced forms of diagnosis and 
treatment. 

Pay beds are commonly provided in single roo~s. in cubicles 
or in small wards. There is generally no limitation in respect of 
income. In the majority of hospitals, the medical attendant must 
be on the staff of a general hospital or, in some cases, on the staff 
of the hospital concerned. Some hospitals, however, give free choice 
of medical attendant, especially in connection with maternity cases. 

III. Provident Schemes. 

As defined by the British Medical Association, the aim of a pro
vident association is to develop a scheme for persons of the middle 
and professional classes on a mutual insurance basis and, in return 
for a definite premium, to offer to persons of defined income limits 
financial assistance in respect of (1) the cost of institutional accom
modation, in private beds in voluntary or Council hospitals, or in 
nursing-homes, including all nursing, use of operating theatre, 
X-ray plant, laboratory, etc. ; (2) the cost of professional services. 
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A special committee of the British 1\ledical Association has pre
pared a report setting out certain recommendations with regard 
to provident schemes. These recommendations serve to a great 
·extent as a basis for the provident schemes in England and are 
referred to below. Some provident associations only desire to 
offer grants-in-aid, whilst ·others offer complete cover against 
serious illness. The British Medical Association report deals with 
the latter group and emphasises fundamentally that all provident 
associations should be actuarially. sound. They should develop 
in close association with the medical profession and should not be 
restricted to a limited group of persons or in relation to a restricted 
group of medical practitioners. They should provide for the 

. member free choice of approved institution and free choice of doctor. 
Patients should only be admitted to benefits on the recommenda-
tion of a private practitioner. Provident associations should be 
set up in an area with inter-availability of membership with other 
areas and all areas should be linked up in a National Federation 
of Approved Provident Associations. Provident associations should 
not be linked with definite hospitals or nursing-homes, but should 
remain separate financial and legal entities. The governing bodies 
of provident associations should include representation of subscrib
ing members, area hospital services and the medical profession. 
Schemes should be administered through area associations and, 
pending the formation of a National Federation of Provident Asso
ciations, it is proposed to institute an Advisory Committee of Pro
vident Schemes. This Committee would include representatives 
of the British Medical Association, the British Hospitals Association, 
the British Hospitals Contributory Schemes Association and any 
existing provident associations. The organisation of any scheme 
is dependent on the negotiating of agreed scales of fees for medical 
services and payment for institution accommodation. The follow
ing· are the income limits suggested : 

Members without dependants.... £375 per annum. • • • 
Members with one dependant.... £475 , " 
Members with more than one 

dependant.................... £550 , ., 

The annual rates of contribution suggested are : 

Clan I. 
Class ll. 

Clan IlL 

Class 1 • • . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • £1 181. 
Class II •••.. • • • • • •••• • ••• • ••• • •• • . • • • • . • • £2 121. 
Class III ••••••••.•.••••••• • • • • • • • • • • · • • • • £3 
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. On the basis of 10,000 membership, it is estimated that the average 
number of members claiming benefit would be 600 and the average 
cost per claim between £30 and £34. The annual income of 10,000 
members is estimated at £22,000, of which £9,000 would go to· 
hospitals and institutions for the maintenance and £10,000 in fees· 
for medical services. Administrative expenses should not in the 
initial period of the scheme exceed ten per cent .of the. income. 
A "claims reserve fund" should be created and at least five per 
cent of the income should be tr~nsferred to this fund. It is recog
nised that experience of this type of insurance is extremely limited 
and it is .necessary, therefore, to impose definite safeguards and 
limitations if the actuarial basis is to be preserved. It is suggested 
that surgical cases be paid for on the following schedule :1 

Group I.-Major operations •• , ....... ~ ....... ,....... £25. 
Group II.-Intermediate operations • • • • • • • • . • • • • • • • . • • • £15 •. 
Group JII.-Minor operations and Investigations ••• ,..... £7. 

In medical cases and non-operative surgical cases, five guineas 
a week f~e with a maximum fee of fifteen guineas. It is tentatively 
suggested that the hospital or nursing-home benefit should be at . 
a rate not exceeding £5 per week for a maximum period of three 
weeks in any one year. The advice of the British Medical Associa
tion is available in the negotiation of tqe details of any provident 
schemes. · · 

Closely associated with the recommendations with regard to 
provident schemes made by the British Medical Association. and 
serving as a basis for the provident schemes generally in the c~untry 
are the proposals of the British Medical Association for a general 
medical service.. This would include the provision of hospital 
accommodation. The fundamental idea of a medical service fo~ 
the community is to be based on the provision for every individuai 
of a general practitioner or family doctor. A consultant service 
of all necessary specialist and auxiliary forms of diagnosis should 
be available for the individual normally through the agency of 
the family doctor. Those who need institutional treatment can 

1 The schedule of payments for operative and other work would be subject 
to the approval of the medical profession 1n the locality concerned; the scale 
aiven above Is suggested for guidance only. 
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be divided into tour classes ~nder a medical service scheme, viz. : 

(1). Those who cannot afford to make any payment ; 
(2) Those who will pay by insuring themselves against 

risk of illness ; · · 

(3) Those who will use the institutions when they need 
and pay proportionate charges at the same time ; 

(4) Those ~ho will use private nursing-homes. 

This has led to the British Medical Association's suggestion that 
there is a need for the provision of "home hospitals" or nursing
homes, to which patients are admitted at very low rates, provided 
either separately or as individual blocks in a Council or voluntary 
hospital. The development of such home hospitals should, as far 
as possible, be guided by two principles. In the firSt place, the 
opinion is rapidly growing that the sole reason for admission to 
hospital should be the medical needs of the patients and not, as 
hitherto, his financial position. Secondly, it is argued that every 
effort should be made to provide hospital facilities where the family 
doctor can treat his own patients. In the British Medical Associa
tion scheme, the Medical Officer of Health would be administrative 
head and liaison officer between the profession and the authority 
which is responsible for. the financing and general direction of those 
parts of the scheme on an insurance basis or provided by the com
munity. The scheme should be administered under some committee 
the exact formation of which is not yet fixed, but should represent 
the Local Authority and 'include representatives of those bodies of 
persons who are rendering service under the scheme. Such a 
general medical service would be closely linked up with a local 
provident scheme on the lines given above. 

In London alone, it is estimated that there are 600,000 families
i.e., 2-j- million people-existing upon moderate means. To meet 
their needs in serious illness, 5,000 beds are required in suitable 
institutions. The need for more beds of this class is admitted to be 
urgent, and the problem is to provide the capital cost. In the case 
of paying hospitals, £1,000 is the average cost of a properly equipped 
hospital bed and one bed suffices for the average needs in any year 
of 100 families, thus giving £10 as the unit of contribution needed 
to provide the capital cost for the accommodation for a family. 
In order to raise the necessary capital and to make provision 
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generally for individuals of moderate means, the :Aritish Provi?ent 
Association was founded. This aims at providing hospital and 
nursing-home beds at a reasonable charge, together with means· 
whereby the cost of maintenance during serious illness can be 
substantially, if not wholly, covered through co-operative effort 
on the part of the people who are to benefit The object was to 
benefit those classes midway between the working classes and the 
richest members of the community. The contributors to the British 
Provident Association, which has received the approval of an expert 
committee set up by the King Edward Hospital Fund, are divided 
into two groups. In the group known as" founders", each contributor 
pays £10 and is registered as a founder and becomes entitled to 
priority of call upon the founders' beds at professional rates of 
charges. The beds are provided out of founders' contributions, 
provided in or adjoining existing voluntary hospitals, or later, it is 
hoped, in separate institutions to be known as the British Provident 
Association Hospitals. The second group of contributors are known 
as the "subscribers". In the case of the subscribers, the benefit is 
paid direct to the subscriber and does not interfere in any way with 
the free choice of doctor. There are three schemes, depending 
upon the amount of the subscription, and any contributor can join 
whichever scheme he prefers. -

Scheme I deals ·with provision· for hospital and similar services. 
The annual rate of subscription is 1 guinea for a single person and 
2 guineas for married couples with one or more children. The bene
fits are a grant not exceeding £5 per week for three weeks towards 
the cost of maintenance in a hospital or nursing-home, not exceeding 
3 guineas per week up to three weeks towards the fees for a resident 
registered nurse at the patient's own home, not exceeding 3 guineas 
towards a fee for a consultation at the patient's own home, half the 
cost of treatment at the Radium Institute up to a maximum of £40, 
and not exceeding £1 towards the cost of ambulance service. 

Scheme II. The annual subscription rate is £2 16s. for a single 
person up to £6 12s. for a married couple with one child. The 
benefits include all the benefits payable under Scheme I and in 
addition a contribution according to a fixed scale towards surgeons' 
fees up to a maximum of £100. . 

Scheme III. The rates of subscription and b~nefits secured are 
additional to the rates and benefits under Scheme I or Scheme II. 
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The additional s~scription varies from 12s. 6d. in the case of a 
single person to £1 7s. 6d. in the case of a married couple with 
children. The additional benefits include contributions at the 
rate of 1 guinea per day up to a maximum of twenty days towards 
the fees of a consulting physician in daily attendance upon a case 
in a hospital or nursing-home.l 

A very large number of provident schemes and other methods 
for providing hospital accommodation for the middle class are 
rapidly developing in England at the present time. Reference 
may be made, in this connection, to the Oxford schE'me, which 
includes : 

(1) A grant towards hospital expenses in the case of richer 
individuals ; 

(2) A provident scheme covering complet~ bE'nefit on a 
fixed tariff for hospitai and medical professional services ; 

(3) A contributory scheme for workers of less than a certain 
income. By this means, the whole population would be covE'red. 

In Birmingham, again, there is no income limit to the contributory 
scheme, all those above a certain income receiving a grant-in-aid 

. towards hospital expenses. This is discussed more fully below in 
connection with contributory schemes.' 

Finally, mention should be made of such developments as that 
exemplified by the new Manchester Middle-Class Hospital. The 
Manchester Royal Infirmary, which is a voluntary hospital, has 
launched a scheme to provide a middle-class hospital in the Infirm
ary grounds. Patients will pay from four to ten guineas a week, 
and will receive the benefits of the laboratories, X-ray and other 
departments of the hospital. Medical fees will be adjusted to the 
needs of each case. It is intended to construct the new building 
through the medium of a 4% loan and by gifts, but the interest 
on the loan will not be payable until 1935, to allow the hospital 
to be built. The loan certificates are from £10 to £1,000, and it is 
calculated that the hospital will pay its way, provide the interest 
on loans, and produce a sinking fund enabling the capital to be 
repaid in twenty-five years' time~ 

' The ~le of payment for surgical operations and tbe general detalls of .the 
conditions of tbe scheme can be obtained from tbe Britisb Provident Alloclation, 
30, Lancaster Gate, London, W .2. 

7 
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The brief reference to the British Medical Association Report on 
Provident Associations, the notes on the British.Provident Associa
tion, and the references to the Oxford scheme, the development 
of contributory schemes as provident schemes, and the Manchester 
Middle-Class Hospital will serve to show the very great interest 
that the provision of medical attendance for the middle class is 

· arousing in England at the present time. Great difficulty is expe
rienced, especially in establishing provident associations on actuarial 
bases, in determining what benefits ~hould be covered, in fixing 
what may be considered to be a middle-class income for a single 
person, a married person, and a person with children, etc. 

IV. Contributory Schemes. 

Contributory schemes are essentially different from provident 
schemes, in that the latter should pay their own y.;ay as compared 
with the contributory schemes, which do not. Provident schemes 
are to enable individuals whose incomes are above £200 or £300 
a year to make provision for hospital treatment.' Contributory 
schemes, on the other hand, carry with them certain privileges, but 
do not entitle the contributor to a bed in hospital unless one is 
available and the patient's medical.condition gives him priority. 
The contributory schemes are run entirely in connection with the 
voluntary hospitals, and constitute a combination of self-help and 
charity. Contributors are asked to join a contributory scheme on 
one or more of the following grounds : 

(1) As an insurance against sickness and as a means at the 
same time of helping the hospital ; 

(2) On the ground that, when they need admission, contri
butors had paid towards it and will not be accepting charity ; 

(3) That the hospitals are principally for the use of wage
earners and their contributions should give them a sense of 
independence in using the hospitals ; 

(4) To assist hospitals in maintaining a regular source of 
income. 

Such contributory schemes are springing up with mushroom 
rapidity in connection with almost all the voluntary hospitals in 
England. The schemes vary in the amount contributed and in the 
benefits received. It is clearly impossible to enter here into detailed 
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• 
consideration of these points or of the relative merits of the various 
contributory schemes. A few general remarks will therefore be 
made regarding contributions and benefits, and three of the larger 
contributory schemes in England-viz., the Hospital Saving Asso
ciation, the Birmingham contributory scheme and the contributory 
scheme of the Merseyside Hospitals Council-will be given in some 
detail as examples. Generally speaking, a clause is inserted that 
contributors will be admitted to hospital provided "that there is a 
vacant bed and that the case is one suitable for hospital treatment". 
The general opinion appears to be that about £312 a year should 
constitute a limit of income, the usual contribution being 2d. or 3d. 
a ·week. Contributory schemes are, in general, run by an outside 
body unconnected with a, hospital, but there are a considerable 
number of exceptions to this rule. In the case of schemes run by 
outside organisations, a grant of about 10 per cent is commonly 
made to the auxiliary services, such as district nurses, ambulances, 
etc. The contributory schemes .in England may be divided into 
two groups : (a)' schemes under the control of hospitals, and (b) 
schemes not under the control of hospitals. 

(a) Schemes under the control of hospilals.-In the majority 
of such schemes, the contribution is about £1 per annum, with a 
fixed income limit which varies with. different hospitals from £300 
to £500. The privileges vary from complete treatment to expenses 
of four weeks in hospital. In some cases, the benefit includes 
50 per cent ofT the ordinary private ward charges ; sometimes the 
ordinary medical fees are covered, but in the great majority this 
is left to be arranged between the doctor and the patient. 

(b) Schemes not under the control of hospilals.-The premium 
is generally about 1 guinea, but may be more, annually. In general, 
the schemes not under the control of hospitals have no income 
restrictions of any kind, the benefits vary much more, the arrange
ment of fees is invariably left to the doctor and the patient. 
the benefits are almost always a grant-in-aid or so many weeks in 
hospital, they are generally not limited to one hospital but to any of 
a number of approved institutions, and they, in some cases, include 
operations on a fixed scale of charges relative to the amount of 
the contribution and sometimes inclusive of consultant's fees. 
. With regard to Council hospitals and iheir relation to contributory 
schemes, it was laid down in the Local Government Act of 1929 
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that the Local A~th~rity must recover from every hospital patient, 
or from any person legally lia.ble to maintain the patient, the whole 

. of the expense incurred in the maintenance of such patient, or: such 
part of the expense as the Local Authority is of opinion that the 
patient or his liable relatives are able to pay. The Local Authority 
may, however, by agreement with any association or fund, such as 
a hospital savings association or a contributory fund, accept an 
agreed sum for the hospital expenses in respect of any member 
thereof. This has led to the development of contributory schemes 
of insurance for hospital treatment and to a closer co-operation 
between the voluntary and Council hospitals in an area. Upon 
the development of contributory schemes, the British Medical 
Association has kept a watchful eye. and has outlined a number of 
points in connection with all contributory schemes, upon which 
it lays special stress. Thus it is felt strongly that schemes shou.ld 
not be organise·d by hospitals but by some outside organisation, 
that all schemes should make clear the exact limits of the benefits 
provided, that the contribution to be paid by a contributing agency 
is to be determined on a tariff agreed upon by the contributing 
agency of tile hospital committee, that 'no preferential treatment 
is given to contributory cases, and that the sole reason for admission 
is to be on medical ground~. .The question which the development 
of the contributory system in almost all the voluntary hospitals 
in England has raised is that of the payment of the voluntary statts 
of the hospitals by .contributory patients. The British Medical 
Association recommends that the contributory scheme should be 
taken to cover the cost of maintenance and medical·treatment and 
a percentage of all such receipts should be passed to a fund which 
is at the disposal of the honorary staff of the hospital. Actually,' 
the custom regarding the payment of honorary staffs from contri
butory funds varies. The majority of honorary staffs do not get 
any payment under contributory schemes, but, in some cases, are 
allowed to arrange moderate ·fees with contributory patients 
and, in other schemes, 20 per cent of the total amount is paid 
to the .Medical Stall Fund. It is urged that the payment of the 
staffs of .voluntary · hospitals from contributory. scheme funds 
is justifiable, in view of the fact that every extension of hospital 
services lessens the scope for specialists' practice outside the 
hospital. , 
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(a) The Hospital Saving Association.-The unit of the Hospital 
Saving Association is a group of contributor$ fonned in a place of 
employment or other centre, with a group secretary nominated 
by the group to act as a link with the Association. The group 
secretary is entrusted with a book of green vouchers, which may 
be issued to eligible contributors for presentation at any hospital 
on the list of the association. Holders of a green voucher are 
exempted at hospital from requests for payment for hospital 
services and from enquiries as to means. The Hospital Saving 
Association was established in view of the fact that the voluntary 
hospitals need a larger and ~ore assured income and, at the same 
time, the wage-earner may need a hospital any day and does not 
want to make heavy paYments at hospital at a time when he can 
.least afford it, or else be dependent whilst in hospital on funds 
subscribed for the sick poor. The payment is a regular contribu
tion of 3d. a week. In many cases, the weekly contributions are 
collected from the pay-roll when employees sign a request for this 
to be done. Some employers add ld. per week voluntarily to the 
contributions of the employee. A contributor's income must be 
limited, if unmarried, to £4' a week or, if married, to a scale laid 
down and dependent on the number of children. The decision 
as to whether any case is suitable for hospital treatment and as 
to the order of priority under which applicants are admitted, whe
ther contributors or not, lies entirely with the individual hospital. 
The Association does not deal with cases for which provision of 
treatment is made by the State, such as tuberculosis, mental, infec
tious cases, etc., though it does provide for such cases as tonsils, 
adenoids, rheumatism, etc., in spite of the provision made for these 
conditions by certain Local Authorities. The Association also pays 
the Local Authority for cases admitted to the authority's hospital. 
The growth of the Hospital Saving Association is shown by the 
following figures : 

1924 .........•.... 0 •• 0 ••••• 0 • 0 ...... 0 0 •••• 

1927 ................... 0 ................ 0 •• 

1930 ................ ••••••••••••••••• · ••••• 
1933 ....................... 0 ••••• 0 •••••••• 

Number of oootrllluton 
62,390 

351,875 
810.144 

1,156,8881 

1 Further details regarding the Hospital Savlng.Association can be obtained 
from the Hospital Saving Association, 30, Lancaster Gate, Paddlngton, London, 
W.2. by writing to Mr. F. B. Elliot, the Secretary. 
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(b) Birmingham Contributory Scheme.-The Birmingham Con
tributory Scheme is a purely voluntary effort, the subscription 
being 3d. per week, with no income limit. Contributions are com
monly deducted from the pay-roll on the request of the employee. 
Contribution to the Association does not ensure admission to any 
hospital, but patients are admitted at the discretion of the medical 
staffs and in accordance with the accommodation available and the 
present practice of the hospitals. Contributors are, however, 
admitted free to both the voluntary hospitals and the Council 
hospitals if of the wage-earning class, and a limited grant-in-aid 
is given to contributors treated in the privQte ward of any of the 
voluntary or Council hospitals. The Association does not, however, 
assist contributors in meeting the cost of treatment received in a 
private nursing-home. During last year there were as many 
contributors treated in the Council hospitals as in the voluntary 
hospitals, the Contributory Scheme paying £1 per case to the Council 
hospitals at the present time and 27/- from the middle of this 
year. Ambulances for transport are run and owned by the Con
tributory Scheme and other benefits are available, such as nursing, 
supply of surgical equipment, etc. Thus, district nurses are paid 
9d. a visit for each visit made to a contributor's home on a doctor's 
certificate, and, similarly, contributors requiring surgical appliances, 
glasses, etc., receive 20 per cent reduction, which is met by the 
Contributory Scheme. On applying for hospital treatment, a con
tributor must present a voucher showing that the payments are 
not in arrear and also a certificate from a general practitioner. 
Arrears are allowed up to three months, but there is an arrangement 
with the hospitals that, if the arrears are due to unemployment, 
the patient is taken in free. In Birmingham, with a population 
of about a million, the total number of contributors registered at 
the end ofthe year 1932, the last year for which figures are available, 
was 431,978, being an increase of 20,430 on the previous year. 
During 1932, the allocation to voluntary hospitals has enabled 
distributions to be made to these hospitals equivalent to 78 per cent 
of the cost of the treatment received by contributory patients.l 

1 Further details regarding the Birmingham Contributory Scheme may be 
obtained from the Secretary, Mr. T. W. Place, Carlton House, High Street. 
Birmingham, 4. 
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(c) Merseyside Hospitals Council Scheme.-Tbis is a ld. in the 
£ contributory schem~i.e., those earning under £2 a week pay 
ld.; under £3, 2d.; under £4, 3d.; etc. The contributions are made 
through stamps purchased at various centres and fastened to a 
contribution card. Contributors are entitled to free maintenance 
on admission as ·in-pati~ts and free out-patient service at the 
voluntary . hospitals and, if admitted to the municipal hospital, 
free maintenance, provided the patient takes to the hospital an 
official letter of introduction from a general practitioner. In all 
cases recovering from serious illness, free maintenance is providt!d 
in a convalescent home, when this is considered necessary by the 
Council's medical referee. The scheme does not accept responsi
bility for medical fees in a private ward or nursing-home, tuber
culosis, mental or infectious cases, or in chronic or senile cases. 
The income limit is £4 a week for single persons, and married 
persons with children £6 a week.l 

The rapid growth of contributory schemes throughout England 
has led t~ the formation of the British Hospitals Contributory 
Association, which is a national association formed by the affiliation 
of the various contributory hospital schemes in London and the 
provinces. The principal object of the Association is to co-ordinate 
the existing contributory schemes in various areas, so as to prevent 
overlapping and to allow of the-interchange of treatment of patients 
between various districts. During 1932, seventy contributory 

· schemes were affiliated to the national organisation, representing 
an approximate membership of 3,500,000. 

The principal problems for the future with regard to contributory 
schemes are, first, how to make the contributory schemes actuarially 
sound, and, secondly, how to make them self-supporting. At the 
present time, benefits received are out of proportion to the amount 
contributed, the deficit being met by voluntary subscriptions in 
the case of the voluntary hospitals and out of the rates in the case 
of the Council h_ospitals. 

• Details regarding the Merseyslde Hospitals Council Contributory Schen:'e 
can be obtained from the Secretary, Mr. S. Lamb, Merseyside Hospitals Council, 
87, Lord Street, Uverpool. 
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Part II. 

HOSPITAL CONSTRUCTION. ' 

With regard to new municipal hospital buildings generally, 
the first step lies with the iocal Council. A new building is only 
decided upon when the need for it has been established and after 
the other available accommodation in the administrative area has 
been considered. . From the earliest stages, the technical services 
of the experts of the Ministry of Health are available informally 
to any Council, either in the offices of the Ministry of Health itself 
or through the medium of a visit by a medical or othet: technical 
officer. In general, a large number of informal meetings and dis
cussions take place between the officers of the Council. and the 
technical officers of the Ministry of Health before the plans are 
formally submitted with an application for sanction to make a 
loan. A local Council is therefore enabled to benefit from the wide 
experience of the technical officers of the Ministry of'Health at 
every stage in the construction of a new hospital, from the preli
minary determination of the necessity for building to the final 
consideration of the plans. It should be mentioned, however, 
that, in England, the great majority of hospitals now under the Coun
cils were taken over as existing hospitals under the Poor Law, and 
the great mass of work has been the conversion of these buildings 
to serve the needs of a modern hospital and the provision of modern 
equipment, rather than the actual building of a large number of 
new hospitals: 

In England, a general h.ospital is ordinarily accepted as having 
the following departments : 

(1) Admission and out-patients' department. 
(2) Ward blocks. 
(3) Isolation block. 
(4) Theatre block.· 
(5) X-ray department. 
(6) Resident quarters (or medical officers and nurses. 
(7) Laundry. 
(8) Kitchen. 



DEVELOPJIIENT OF GE.,..ERAL HOSPITALS L"l ENGLAND 261 

(9) Mortuary, pathological laboratories, etc. 
(1 0) . Boiler- and power-house. ' 
(11) . Administrative block. 

There is·.a growing feeling. that the old method of estimating 
the cost of a hospital on tlie "cost per bed" method is unsatisfactory, 
as this varies so greatly with such considerations as the cost of the 
site, the proximity of water, electricity and gas, the amount of 
road-making necessary and the general lay-out of grounds, the 
loss of interest during construction, and the fees of the architect. 
The modern method is to determine the cost by means of a cost
sheet classifying the costs under each part of the hospital. By so 
dividing up, tlirougli. the medium of costing-sheets, the total cost 
of the hospital, it is possible to compare tli.e expenditure on each 
section of the hospital with that being incurred in other hospitals. 
Under the old system of"cost per bed", for the reasons given above, 
it was exceedingly difficult \o compare fairly the costs of two hos
pital buildings. In the actual construction of walls, etc., cost is 
now commonly compared per cubic foot, per square foot, or per 
foot of wall. 

Much discussion is taking place as regards the relative desirability 
of the construction of l}ospitals in two or more storeys. In cities, 
the question of the high value of the site is commonly sufficient to 
determine unequivocally the building of a many-storied structure. 
In the suburbs of a city, or in the country, where the cost of the site 
is not a determining factor, there are strong supporten of both 
forms of building. The advantages of the one-storied building 
are that they allow of the construction of verandahs, and lessen the 
risk of fire. In addition, they can be more easily extended and they 
obviate the somewhat costly installation of lifts. It does not 
appear to be certain whether or not the several-storied buildings 
cost less initially, but it appean likely that their cost of maintenance 
is less than the single-storied building. The advantages of the 
vertical type are the economy in construction of foundations, the 
saving of piping in connection with heating and particularly the 
great saving on drainage, and, generally, the greater possibility of 
providing for the engineering services of the hospital economically. 
In addition, there is less distance for the stall to walk. for the 
carrying of food, etc., and the supervision of patients is easier. 
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It needs hardly be added that a vertical building is only satisfactory 
if there is adequate lift accommodation and if adequate steps are 
taken to provide, by means of fire-proof staircases, for the escape 
of patients in case of fire. In the vertical buildings, the whole of 
the structure is made fireproof. 

Closely connected with the problem of the horizontal versus the 
vertical hospital is the question of the material of which the walls 
are constructed. This, in its turn, is related to the problem of the 
permanent versus the.semi-permanent building. Bearing in mind 
the rapid changes constantly occurring in the development of 
medical and surgical practice, there are many in. England who 
strongly advocate the semi-permanent building, and, in any case, 
the general ·opini~n appears to be that a hospital building needs 
last only sufficient time to cover the period of the loan. The 
advocates of the permanent buildings, on the other hand, point 
out that there is not more than 10 per cent of difference in cost 
between permanent and semi-permanent buildings and that, in 
using a light construction, it is only on the shell of the building 
that a saving is made, as practically everything within the walls 
is the same as in more permanent buildings. Finally, it is urged 
that nothing is' cheaper than brick, especially when the cost of 
maintenance is taken into account. 

With regard to the actual material used for the walls there 
appears to be considerable variation, according to the building 
material existing locally. Bricks are almost universally available, 
and their use in 9-inch brick walls is probably the cheapest suitable 
walling at the present time and has the advantage that they require 
no skilled labour for erection. The whole steel-framed building, 
with a relatively thin outer walling of possibly hollow construction, 
in two thicknesses of brick or concrete slabs, is now a good deal in 
favour. This is fire-resisting "nd can be rapidly erected. The 
life of such a building is generally considered to be· not less than 
sixty years. Walls of this type, if constructed of concrete, have 
the disadvantages invariably associated with this material-viz., 
the liability to crack and to sweat. They are, however, strong 
and appear to be adequate, with sufficient steel framework, for 
many-storied buildings. · In some cases the concrete used is rein
forced, thus doing away with the liability to cr~ck, but increasing 
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the cost of construction. The strength of a steel framework has the 
great advantage that it allows of the construction of a much greater 
window area than is possible with the older form of brick construc
tion. Hollow brick walls are being used to some extent and, in 
some cases, the hollow is filled in with concrete. It is doubtrul, 
however, if these are economical. Another type of wall construc
tion in use is that of cavity-brick walls with a steel framework 
allowing of greater speed in construction and effecting a definite 
economy. A full description of the materials commonly used at 
the pr~sent time in England in the walls of hospitals is given in a 
number of the Architects' Journal issued in June 1932. 

Generally speaking, the tendency appears to be to cover the 
internal surface of the walls with Portland cement, finished with 
Keene's cement, the whole wall being then painted with several 
coats of paint. Tiles are not in favour, owing to the rough areas 
between the individual tiles, as every effort is made to get as smooth 
a surface as possible. In the sanitary annexes terrazzo is commonly 
used, as also in the waiting-room, kitchen, mortuary, etc. 

In order to obviate the cost of rounding of the walls at the floors, 
wooden fillets are now commonly fixed, which are definitely cheaper 
to construct than rounded joints. 

Roofs. 

The question of the flat roof versus the pitched roof is still 
undecided. The flat roofs have the advantage that they can be 
converted into sun-rooms for convalescents and also they allow 
more easily of extension upwards at a later date. The pitched 
roofs, on the other hand, give air space between ceiling and roof 
and are more commonly employed in country hospitals. The defect 
of the flat roof is the tendency to crack, caused by contraction and 
expansion owing to variation of temperature. In actual cost the 
difference is not great, but the flat roof is fire-proof and, as far as 
maintenance is concerned costs less. A new form of flat roof has ' . 
been recently introduced in country hospitals, consisting of wooden 
joists, boarding, and a layer of cork covered with rubberoid, or 
similar material. In the Lord Mayor Treloar's Hospital at Alton, 
an annex has been built consisting of five cubicles with sliding 
roofs of vita-glass and windows on the south aspect which can be 
completely open. When the roof is raised and the windows are 
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opened, the patients are exposed to fresh air and sunlight a?d a~e 
still completely isolated. They may be sheltered at once if ram 
falls and the cubicles can be kept wanri, well-ventilated and dry 
u1,1der all conditions. This has the great advantage that the patient 
does not require to be moved. This appears to be likely to be 
developed very much in the future. · 

Verandahs. 

Verandahs are of great value but are apt to restrict the free 
access of sunlight and air to the wards. There is a tendt!ncy to 
increase the verandah accommodation in hospitals to provide for 
open-a!r nursing. 

Floors. 

The perfect hospital flooring for wards does not yet appear to 
have been invented. Linoleum cracks, cork lino is too soft for 
bed traffic, terrazzo is apt to crack, tiles are noisy, cement is dusty, 
and asphalt, which is quieter and cheap, has not a very good 
appearance. · On the whole, wood-block floors appear to be the 
most generally adopted. Flooring is commonly of t>itch pine, oak, 

· or maple, in 3-inch widths, or a thick linoleum laid on ordinary 
white pine flooring. Magnesite has been tried but is not satis
factory, owing to its tendency to retain grease. Floors of hospital 
rooms at ground-floor levels have a ventilating space between the 
floor and the surface concrete to prevent the penetration of the 
moisture of the sub-soil through the concrete. Linoleum. laid 
direct on concrete allows condensation, with the consequent growth 
of fungus between the covering material and the concrete. On the 
other hand, wood blocks laid in concrete are not ideal, owing to 
the large number of joints, and boards. fixed either on fillets or in 
mastics are liable to rot if the upper part is polis):ied. According 
to general opinion, ordin~ry hard-wood boards, carefully tongued, 
grooved and polished, make the best floors, if laid upon concrete 
with an air space. The best wood-blocks for hospitals appear to be 
teak, as it is practically the only wood that does not warp in panel
heated buildings. A number of other hard-woods from Australia · 
and West Africa are now commonly 1;1sed. If there is no panel 
heating, an oak-block floor appears to be satisfactory, and for 
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living-rooms, nurses' bed-rooms, etc., soft-wood blocks are satis
factory. 

Tiles are commonly used for the floor of kitchens, sculleries, etc., 
as they are less expensive than terrazzo. In stairs it is advisable 
to form treads with a sinking for the insertion of patent treads, as 
the stone or concrete steps have a much shorter life. 

Rubber is being used in a number of hospitals, but has certain 
disadvantages, particularly : (1) the difficulty in getting rubber to 
stick satisfactorily to the floor itself ; (2) the tendency to buckle ; 
(3) the tendency to be greatly affected by variation of temperature ; 
(4) the expense ; and (5) the difficulty of keeping clean. When 
rubber is used satisfactorily, it appears to be essential that it should 
be at least ;. of an inch thick. It should not be laid on concrete 
until the concrete is thoroughly dry, and should not be laid on wood, 
as it prevents ventilation. Care must be taken with new wooden 
floors, owing to the practical impossibility of obtaining in these 
days wood that is thoroughly seasoned. Generally speaking, 
no trouble need be anticipated· with sub-floors, whether of wood 
or concrete, which have been in existence for some time and are 
well seasoned and mature. 

With regard to the flooring materials for open-air wards, again 
nothing really satisfactory has been invented. Terrazzo is perhaps 
the best, but it is cold and liable to crack. Oak or teak flooring 
is satisfactory but expensive, as is cork composition matrix. 

Cubic Space and Floor-area per Bed. 

Little accurate information is available as to the amount of 
cubic space required per bed. There is the well-known work of 
GLOVER during the war,t who showed that, in the case of soldiers 
in army huts, the carrier rate for meningococcus varied with over
crowding. He showed that, by lessening the distance between 
the beds, the carrier rate increased, and that a distance of three 
feet between the edges of the beds of soldiers appeared to be suffi
cient to prevent the spread of cerebro-spinal meningitis. This 
work, of course, concerns only healthy soldiers and dealt l'l<ith the 
·spread of a particular disease. A certain amount of work in connec
tion with droplet infection ha~ been done, notably by DuooLEY, 

• Medical Research Council, Special Report Series, No. 50. 
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who showed that a danger of overcrowding is an increase in the 
incidence of pneumonia.l In addition, a large number of obser
vations have been made in· connection with the possibility of 
cross-infection in infectious disease wards, where barrier nursing 
is carried out. But no definite facts appear to have been established 
as to the distance required to prevent droplet infection in cases 
of infectious disease. The tendency appears .to be at present to 
nl'glect, to a considerable extent, height, and to determine standards 
on the square area per bed, while the distance adopted ordinarily 
in English hospitals between bed heads appears to be empirical. 
It must also be remembered that the distance between beds must 
be sufficient to provide for the working space round the bed for 
nursing. The modern practice appears to be to aim at securing 
for the patient a frequent change of air, and to abandon all attempts 
to fix standards upon percentages of carbon dioxide, etc. The 
whole position is complicated by the fact that there is some evi
dence to show that, according to the modern views of a number of 
physicians, patients may benefit by an actual current of fresh air. 
The modern custom as regards ventilation is to rely entirely on venti
lation by natural means in the wards, etc., and to use mechanical 
ventilation only in the operating theatres, kitchens, laundries, 
X-ray department, etc. The definite standards recommended by 
the Ministry are 8 feet between the bed centres, with a square area 
pl'r patient of 96 feet, and a cubic space for each patient of 
·1,056 feet. These figures are those obtaining for ordinary wards. 
The general opinion appears to be that 10 feet constitutes a 
minimum height, that Jess than this is undesirable and that a 
greater height is of much less importance than the floor area as 
far as ventilation is concerned and simply increases the cost of 
heating. The actual question of cubic space for beds is generally 
considered to be much less important than the provision of proper 
sunlight and an adequate amount of fresh air. This, in its turn, 
depends on the amount of ventilation that can be obtained 
naturally through the medium of windows. 

1 Medical Research Council, Special Report Series, No. 111. 
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Parallel Beds. 

In some new general hospitals in England, the system of placing 
the beds parallel to the wall is being adopted, constituting a so
called "shallow" type of ward. This enables an adequate distance 
between the heads of the beds to be readily obtained and, at the 
same time, allows of a narrower ward, which is commonly not more 
than 20 feet across. The" shallow" ward has the further advantages 
that it can readily be converted into a verandah in fine weather 
and also the patients are not lying constantly facing the window 
and looking straight into the light. It appears, however, that 
the" shallow" type of ward requires more stall, commonly estimated 
at one nurse extra to every thirty beds, and the cost of maintenance 
of these ward blocks is therefore increased. The new Sussex Hos
pital for Women and Children, in Brighton, is an example of a hos
pital built on these lines and was fully described in The Lancet of 

· . June 30th, 1931. The beds are placed on each side of the ward 
parallel with the outside wall, adjacent head-ends being separated 
by glazed screens running out at right angles from the wall. Each 
patient thus lies sideways to the light, privacy being secured by the 
ease by which curtains can be drawn across the foot of the bed and 
on the corridor side. Screens of polished plate-glass are fitted in the 
upper half and panels below the level of the bed-head rail. Screens 
are connected by rods carrying curtains, thus saving the bother of 
portable screens. There is a space of 1 foot between the bottom 
of the screens and the floor and 6 inches between the jamb and the 
wall to which it is fixed to allow of cleaning. The wards have a 
cheerful appearance and every bed retains its own light and venti
lation, even when screened. Radiators beneath the windows are 
situated nearer to the foot than the head of the beds, giving a 
diffused warmth instead of striking the patients' heads first. 

Reference should also be made to Mr. Elc~ck's article in /l."osoko
meion of October 1931, in which the construction of the new 
Hertford County Voluntary Hospital is described. The wards are 
20 feet wide and the beds are arranged in groups of four, parallel 
to the long axis of the ward, the groups being separated by 
transverse glass screens and the service gangway being at the side 
of the ward. The ward thus consists of a series of beds separated 
by screens, the beds being arranged with their heads against the 
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ward and, indeed, there is a definite tendency for physicians to 
keep patients at a definitely lower temperature than used to be 
the case. The most commonly adopted form of heating at the 
present time appears to be low-pressure forced circulation hot
water systems with independent boilers, or central boilers. This 
has been adopted on both economical and practical grounds as 
being satisfactory. The use of steam, either independently or 
centrally, whether of high or low pressure, appears to be dropping 
into disrepute owing to the difficulty of regulating the heat, the 
higher maintenance costs, and the danger to patients of touching 
the radiators. Hot-air heating, with a system of mechanical 
ventilation, is generally being confined to special cases, such as 
operating theatres, where a high temperature is required for only 
a few hours and supplements the ordinary heating. 

One of the newest developments of heating is in connection with 
the use of the so-called "panel" system of heating. Panel heating 
depends on radiators, ~hich are sunk into the wall and which actually 
heat the fabric of the building, converting it into a large radiator 
emitting radiant heat. These radiators may be heated by low
pressure hot-water systems or, sometimes, by electricity. The use 
of panel heating still appears to be regarded as being in an experi
mental stage. A more general heating of the ward is obtained and 
there is economy in fuel. The panel radiators can also be used as 
a coo.J.ing system in hot weather. On the other hand, the panel 
system has a number of very definite drawbacks. The plaster is very 
liable to crack badly, though it appears that a eoating of Portland 
cement, finished with Keene's cement, lessens the risk of cracking 
very considerably. The inaccessibility of the pipes and the diffi
culties of carrying out repairs are definite drawbacks. To meet these 
difficulties to some extent, the so-called radiant radiator has been 
employed recently. This consists of a metal plate with the hot
water pipes attached at the back. The plate is put in flush with 
the wall or the ceiling, as the case may be, and the pipes at the 
back are embedded in recesses in the wall. Such a design makes 
for greater accessibility and a more uniform temperature is obtained. 
One of the difficulties being experienced with panel heating is to 
corr~late the temperature in the room with that of the outside, 
should a considerable change of outside temperature occur. In 
other w<!rds, there is. a considerable lag in panel-heated war~ as 

I 
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compared with those heated by ordinary radiators. Experi~nce 
so far has shown that copper pipes must be used for panel heatmg, 
owing to the liability of other pipes to fur and the danger of nails 
being driven through softer alloys if used for the piping. From the 
point of view of economy, the cost of the installation of either panel
heating or radiator systems appears to be about the same, but in an 
existing building radiators are cheaper. As previously remarked, 
there is a definite economy of fuel in the panel system. 

Electric heating has every advantage except that of economy. 
It is easily controlled, is free from dirt, and does not call for skilled 
engineering supervision once it is installed. In the great majority 
of cases, however, the cost of electricity is prohibitive. · 

A new and very interesting development hi connection with 
the heating of wards is the use of thermostatic control. It 
particularly lends itself to cases where electricity is used as a 
source of heating. Studies are also being carried out with regard 
to the possibility of building walls of less-conductive material 
and lining the internal surfaces with materials which would con
serve the heat, thus very considerably reducing both the cost of 
installation and maintenance of the heating plant. Generally 
speaking, for the kitchen and for the central heating system coal 
or coke is the cheapest fuel in England. It should be remembered, 
however, that rapid developments are being made in the use of 
oil fuel, with its great advantages in requiring less stall and causing 
less dirt. Oil fuel is now being extensively used for both heating 
and cooking. Mention should here be made of the rapidly deve
loping practice of fitting a number of wards with steam jets for 
tracheotomy and other cases. 

Domtslic Hoi Water. 

There appears to be a consensus of opinion that there are great 
disadvantages in having the domestic hot-water supply drawn ofT 
from the central heating apparatus. 

There are, however, two interesting developments in connection 
with . the domestic hot-water supply of hospitals. The first is 
based on the fact th~t water is only required for general hospital 
purpo~es at tepid heat (about t()()a_t2Qo Fahrenheit), except in 
tl1e k1tchens for washing up greasy utensils. Rather than raise 
the general temperature of the water in the w.hole hot-water system 
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to the temperature required in the kitchen, a small tank is installed 
in the main kitchen, fitted with a beating battery of steam pipes, 
by which sufficient water for the kitchen purpOses is raised to a 
higher temperature. Secondly, there is a growing practice to 
deliver tepid water to the hand-basins in cubicles, instead of hot 
and cold as hitherto. This requires only one set of pipes and econo
mises in the plumbing fittings. 

A modern practice is to install hot-water meters, in order to avoid 
waste. 

A considerable amount of saving is affected in hospitals by the 
introduction of water-softening apparatus, with its consequent 
saving of soap and protection of the pipes from furring, which may 
more than counterbalance the cost of installation. · 

Electricity. 

One of the striking recent developments in hospitals is the 
increasing use of electricity, especially in connection with reading
lamps, wireless, internal telephones, lifts, etc. The modern 
practice appears to_ be to provide a light at the head of each bed, 
as well as to duplicate considerably the number of controls. There 
has been great development in the use of electric power, not only 
for cooking but also for refrigerators, which are now commonly 
installed in the ward kitchens, the main kitchens, and the mortuary. 
·Finally, the rapid development of electro-medical therapeutics 
has greatly increased the amount of electricity used. There has 
been, too, a rapid development of automatic telephones in hospitals, 
which, though more expensive to install, save in the cost of staff. 
These are commonly combined with a system of electric-light signals 
or call-bells, so as to establish communication at once with medical 
officers or other officials of the hospital. Owing to their silence, 
electric lifts are installed as far as possible. A recent development, 
too, is the fitting of synchronised clocks. These are somewhat 
expensive to install, but -ha~e the great advantage of saving the 
time of staff. With regard to wireless, it appears to be generally 
the practice in the London hospitals to provide loud-speakers in 
wards occupied by patients who are not in bed, in staff common 
rooms, t1.nd in the children's wards. In the wards for the acutely 
sick, bead-phones are fitted. 
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Lighting. 

An Interesting report has been published by the Joint Committee 
of the Royal Institute of British Architects on the orientation of 
buildings, and includes the establishment on a scientific basis of the 
calculation of insolation and orientation. In this report, the helio
don is described, and with this instrument it is possible to reproduce 
exactly the incidence of sunshine upon a building for any given 
conditions, while the daily period of sunlight exposures can be 
obtained by rotating the instrument and noting the time at which 
the sun begins and ceases to shine on the model. With regard to 
the orientation, the maximum amount of sunlight appears to be 
obtained if the 'axis of the building lies north and south. For four 
months In wint~r, the maximum entry of sunlight is obtained by 
an east-by-west axis, but in summer a north-by-south axis gives 
the maximum result. The usual practice in England is to have 
the main axis of the wards from north to south, with the beds at 
right angles to the external walls. 

A recent definite trend has been the greatly increased propor
tionate amount of window space in wards, which has, during the 
last few years, increased to more than 50 per cent of the wall area. 
This is in spite of the increased cost of cleaning, the loss of heating 
during winter, and the necessity for protecting patients from the 
sun with screens during summer. 

The use of the steel window-frame, as opposed to the wood, is 
steadily increasing. The window generally preferred appears to 
be the ordinary sash window with, or without, a hopper. The 
Austral type of window is also being extensively used and appears 
to give satisfactory ventilation and lighting. 

With rt>gard to artificial lighting, the modern practice is to fit 
centre lights in the wards, with a bracket light over each bed. 
Special lighting is required for the operating theatre, where a shadow
less lamp is fitted, with a number of lights for general lighting and a 
system of emergency lighting which comes into action automatically 
if the nonnal electricity supply fails. For the latter, alkaline bat
te.ries are commonly used, as these allow of complete discharge 
~1th?ut damage to the accumulator. Sinlilar emergency lighting -
IS bemg conunonly fitted in the sterilising room, in the anresthetic 
room and in the labour wards. In order to avoid the strain of 
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reflected light, green sheets are now being used in a number of 
operating theatres. Mention should here be made of a develop
ment of the epidiascope, which is now frequently fitted into operat
ing theatres. By means of this instrument, the whole of the 
proceeding in the theatre is reflected and thrown into another room, 
for the use of students, thus obviating the necessity for on-lookers 
to be actually in the theatre. · 

Construction of the Ward Unit. 

The general tendency in modern hospital construction in England 
is towards a reduction in the number of beds in the main ward and 
the provision of beds in smaller wards or separate cubicles. This 
is due partly to the increased demand for accommodation for 
patients willing to pay and anxious for separate accommodation, 
and .Partly to the facility which it provides for isolation of cases, 
either on grounds of infection or for any other reason. A common 
arrangement appears to be a large ward with eighteen beds, two 
smaller wards of four beds and four single-bed cubicles. There is a 
further modem tendency to divide the large ward more or less 
completely into separate cubicles. 

The general opinion appears to be that a ward unit should consist 
of about thirty beds, as being the number which can be fairly looked 
after by one sister. 
· Much discussion is taking place in England as to what rooms 
should be included as ancillary to the ward unit. The following 
appear to be commonly considered essential : 

(1) Sisters' duty room, for sisters' clerical work, poison 
cupboard, etc. 

(2) Ward kitchen, with larder adjacent, including facilities 
for keeping food warm and simple cooking, and fitted with 
a refrigerator. 

(3) Storage accommodation for ward furniture, such as food 
trollies, stretchers, invalid chairs, etc. 

(4) Linen room and blanket drying. and warming room, 
fitted with bot pipes. 

(5) Foul linen store. 
(6) Blanket drying and warming room, fitted with hot 

pipes. 
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(7) Clinical room for carrying out tests. 
(8) Sterilising room. . 
(9) Cleaners' room, provided .with water supply, smk and 

storage for pails, etc. 

Additional rooms which are sometimes considered essential 

in a ward unit are : 

Day-rooms. 
Examination room. 
A room for patients' clothing. 
A visitors' room. 
A room for the medical visiting staff .. 

Operating Theatre. 

The modern tendency appears to be to group the operating 
theatres together, so as to economise in the construction of sterilising 
and washing-up rooms. The theatres are commonly placed on the 
top floor, where the top light is available when required. In some 
of the newer hospitals, the various theatres are one above the other, 
the upper one being stepped back, so as to give direct sky-light 
to the lower. Mention should be made o~ the growing custom of 
providing an increased proportionate accommodation of operating 
theatres, owing to the large increase in the number of operations 
now undertaken. A recent trend appears to be the use of artificjal 
light more and more for operating, especially since the introduction 
of the shadowless lamp. Glass appears to be an ideal material 
for the walls of operating theatres, but the difficulties of fixing, 
owing to contraction and expansion, have not yet been overcome. 
Recent operating theatres constructed in England commonly have 
the whole wall in terrazzo, owing to the liability of paint to crack 
with repeated washings. The question as to whether ether has 
any definite deteriorating effect on paint is being investigated at 
present. The floors are commonly of terrazzo and the ceiling 
of any material which does not allow condensation. The lighting 
of the operating theatres has been already mentioned, but reference 
must be made to the darkening of operating theatres for special 
cases. Nothing quite satisfactory yet appears to have been installed, 
and the common practice is to use the operating theatre for such 

. . 
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cases after dark. In at least one hospital, however, a double 
glazing of the roof of the theatre, with a spring-blind between, 
has been fitted and is said to work satisfactorily. With regard to 
the heating of operating theatres, the modern practice appears to 
be to maintain the temperature about 6()0 Fahrenheit when the 
theatres are not in use, by means of a low-pressure steam-heated 
plenum and extraction ventilating plant, with air-filtering screens 
and humidifiers to provide eight to ten changes of air per hour and 
to raise the temperature to 7Qo..75° Fahrenheit when the theatres 
are in use. The common practice appears to be to use steam 
for sterilising, as gas is dangerous from the point of view of 
explosions, and electricity is expensive. 

Children's Section. 

The modern tendency is to treat children, as far as possible, on 
open-air lines and consequently to put the section for children on 
the top floor in a many-storied building, in order to provide the 
possibility for open-air treatment on the flat roof. The protection 

' 
of acutely sick children from noise is very important, but at the 
same time provision is made for them to see other children by means 
of the use of glass partitions. Stress is being laid at present parti
cularly on the method of admission of children, so as to prevent, as 
far as possible, the introduction of infectious disease. Broadly 
speaking, older children are admitted direct into the wards, but the 
tendency is to isolate younger children for at least forty-eight hours 
after admisSion and, where accommodation allows of it, for several 
days. This necessitates the construction of a considerable number 
of cubicles. These are commonly placed in one ward and all chil
dren below a certain age, and any others suspected of having been 
exposed to infection, are kept in this ward for four to five days or 
longer before proceeding into the general children's wards. A new 
cubicle ward of this type at Alder Hey Hospital, Liverpool, con
tains fifty-six cubicles and embodies modern ideas of barrier nurs
ing. A triple equipment of steam !lterilisers for all food utensils, 
washing-bowls and bed-pans is provided and" there is an "infected" 
and a "clean" kitchen attached to the ward, so that dishes, plates. 
remains of food, etc., coming from the ward gq direct into the 
"infected" kitchen and all the utensils in the "clean" kitchen 
have passed through the steam steriliser between it and the 
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"infected" kitchen. The standards at present 
accommodation for sick children are as follows : 

Space between bed centres •• 
Super area •••••••••••••••• 
Cubic apace • , •••••• • •. • • • • 

Isolation Section. 

7 feet. 
77 .. 

847 .. 

in vogue for 

The modern practice is to provide isolation accommodation to. 
serve the general wards of the hospital. This isolation accommo
dation is sometimes in the form of a separate small block of 
cubicles, or may consist of one or more cubicles opening off the 
main ward blocks. 

Laboratory. 
The recent tt>ndcncies have been to increase considerably the 

pathological laboratory provision in hospitals, in view of the 
increasing importance of pathology in connection with treatment. 

X-Ray Department. 
As far as possible, X-ray work, and, in particular, specialist X-ray 

work, such as thoracic examinations, etc., is being undertaken in 
one central hospital of a group of hospitals. In the construction of 
the X-ray room itself, the recommendations of the British X-Ray 
and Radium Protection Commission are followed, as adopted by 
the Third International Congress on Radiology, Paris, July 1931. 
The recommendations of the Commission defined the hours to be 
workt>d in X-ray departments. In addition, it laid 'down general 
instructions with rt>gard to equipment, screens, etc., and protec
tion against high-tension. wires. It also dealt with the question 
of the storage of films and protection against radium emanations. 
It urged the nl'cessity for the operator to work completely outside 
the X-ray room in the case of X-ray treatment and behind 
a protective wall of a minimum lt>ad equivalent of 2 millimetres. 
It emphasist>d the necessity for deep X-ray therapic work 
concentrated at certain hospitals to serve those groups of hospi
tals where the highly specialised and expensive apparatus and 
protection needed, together with skilled personnel, are not available. 
It further empllasised the precaution of surrounding the X-ray 
bulb as completely as possible with adequate protective material, 
exct>pt for an aperture of minimum size for the emergence of the 
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rays. In addition, regulations have been outlined by the British 
X-ray and Radium Protection for the handling and storage of 
celluloid X-ray films in October 1929. Regulations have also be(•n 
issued by the Home Office as regards the. handling and storing 
of celluloid films. The international standard of protection which 
has been generally adopted in England is 1.5 mm. of lead against 
100,000 volts and 4 mm. against 200,000 volts. X-ray departments 
where screening is done and the rooms in which deep therapy is 
being carried out must be insulated by sheets of lead in the floor, 
walls and ceiling, or by the application of barium cement. Lead
headed nails are used for fixing the lead sheets. Doors and their 
frames are similarly treated, and the ·glazing of the windows is such 
as prevents scattered radiation. This applies also to opening~ 
formed for,observation between deep-therapy units and the outside 
control-room for the protection of the operator. The construction 
of all X-ray departments in general hospitals is allocated to 
specialists in this subject. 

Kitchen. 
' The best position of the kitchen in vertical buildings is undt'r 

discussion. .Those in favour of its position on the top floor urge 
the necessity for avoiding smell. On the other hand, kitchens 
placed on the top floor monopolise the finest floor in the building 
and one which is commonly used either for operating theatres or for 
children's wards, or others requiring open-air treatment. This floor 
has .the best air and the largest amount of sunshine. Furthermore, 
the high position of the kitchen necessitates the placing of all 
kitchen stores on the same floor and also the staff dining-rooms. 
Finally, nurses, whether on duty or oft, have to be conveyed to the 
top floor of the building, which is uneconomical both in time and 
cost of lifts. It appears that, with good ventilation, it is possible 
to obviate kitchen smells and, if so, the opinion generally appears 
to be that there is no objection to a ground-floor kitchen. 

With regard to the actual cooking, electricity is generally prohi
bitive on account of cost, but otherwise is the most convenient. 
Most commonly, coke-fired ovens are being fitted. There are a 
number of types of such ovens being used, from the steam-pipe 
draw-plate oven, with its high cost of instalment but low main
tenance costs and ease of operation, to the Portway oven, with its 
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low cost of installation but higher cost of repairs and the difficulty 
of maintaining the same uniformity of heat. The tendency is to 
provide specially heated frying-pans in a compartment screened 
ofT from the kitchen. The pans most commonly used for cooking 
are generally cast-iron·, heated by steam, altl;J.Ough aluminium-lined 
or enamel-lined pans are desirable for milk and porridge. These 
cost more, and actually cast-iron pans appear to function satisfac
torily. Copper inner pans, requiring frequent re-tinning, and iron
enamel pans are liable to crack and splinter. Where possible on 
grounds of cost, the tilting iron pan is used, owing to the great 
facility that this olters for cleaning. , The cost of installation, 
however, is definitely greater. Refrigerating" has Qf recent years 
become of increasing importance in the equipment of hospitals, 
and it is now customary to provide refrigerators in the Itlain stores, 
the main kitchen, the ward kitchens, and the mortuary. In recently 
constructed kitchens, the following mechanical apparatus is com
monly installed : 

Food-mixing machines · Potato-paring machines 
Meat-slicing , Bread-cutting , 

A dietitian's kitchen is commonly provided, attached to the 
main kitchen for the training of nurses in sick-room cooking. 

Laundry. 

A number of hospitals still find it cheaper to send out their · 
laundry, but the practice which is most economical is that of having 
a central laundry for a group of hospitals. 

Nurses' Homes. 

In connection with nurses' homes in general hospitals, the 
fo,llowing appear to be the chief modern tendencies : 

(1) The conversion of the nurses' bedroom into a bed
sitting-room or study, as in practice it is found that the common 
rest-rooms or reading-rooms are little used and that nurses 
prefer the privacy of their rooms for their ofT-time and for 
~tudy. .This has led to a change in furnishing and particularly, 
~n certam cases, to a tendency to provide a settee convertible 
mto a bed for night rather than a fixed iron bedstead 

(2) There is a tendency to provide for the heati~g of the 
bed-rooms by small radiators in each room, rather than by 
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simply heating through hot air admitted from the corridor 
through fan-lights. 

(3). The instalment of fixed lavatory basins in nurses bed· 
rooms is. becoming more common. . These have obvious 
advantages and do not appear to cost very much more than 
the common lavatories hitherto provided. 

(4) The custom of providing ample recreation facilitirs for 
the nursing stall is steadily growing. 

· (5)_ The use of the spray-bath in nurses' homes is growing 
in popularity, as _sprays allow for rapid bathing and there are 
no baths to clean after use. The nozzles are arranged at a 
height which obviates the possible wetting of the hair . 

• • • 
Mention may be made here of the custom of providing flats In 

hospitals for married medical officers. This arrangement is increas
ing, as it promotes continuity of service. 

_Out-patients' Department. 

The accommodation commonly provided in a modem out-patients' 
department includes a number of consulting and examination 
rooms. a casualty and receiving section, with one or two single·bed 
wards, a minor operation room. ante-natal and venera! diseases 
sections, a room for medical officers, offices for the almoner, san!· 
tary provision, etc. In addition, special departments, such as 
massage, light treatment, ophthalmic, may be added. 

Fire.· 

Opinion appears to be divided as to the necessity for fire-resisting 
floors throughout hospitals, especially whether these are necessary 
in such buildings as the nurses' home. Another question is that 
regarding the necessity for the ceiling below the roof being fireproof, 
though opinion generally appears to consider this necessary, espe
cially in view of the fact that electric cables, etc., are commonly 
laid through the roof. 

It is considered satisfactory for ihe domestic main to serve for 
fire purposes. The objections to a separate fire main are the 
stagnation of the water, with the resulting corrosion of pipes and 
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deposit of sediment. The modern practice in Lon~on ~ospita.ls 
appears to be to provide a number of hand fl.re-extm~mshers m 
place of internal hydrants for immediate use, ·and possibly one or 
two external hydrants, but generally to rely on the fire brigade and 

the public water-mains. 

Standardisation of Central Purchasing. 

There has been rapid development in English hospitals in connec
tion with the standardisation of furniture, textiles, crockery, surgical 
materials, laundry materials, etc. The value of appointing an 
expert purchaser has been realised and such an appointment has 
alreadv been made in a number of hospitals. Purchasing by groups 
of hospitals has developed, e~pecially in Liverpool, Newcastle, and 
Leeds. The object of standardisation is to secure a better article 
by incorporating the best features of many types in an agreed speci
fication. This obviously must result in a lower price, owing to the 
increased demand. Standardisation must be elastic and continually 
changing, in order to keep pace with the experience of the users. 
and the new requirements of medical work. As far as possible, 
all requirements are grouped so as to require as small a group as 
possible of expert buyers. The British Engineering Standardising 
Association has prepared standard specifications for many articles, 
and a number of Government departments have also standardised a 
large amount of their general equipment. In addition, a number of 
individual trades have standardised their articles. Central pur
chasing has long been used by Government departments and has 
gradually extended to railway companies and other large commercial 
conct•rns. It increases efficiency, is more economical, facilitates 
rapidity of supply, and acts as safeguard against waste. One of 
the principal points to be watched in connection with central 
purchasing is the possibility of the overhead charges for the staff, 
including the expert buyers, being unduly high. In addition, there 
is the cost of storage accommodation and, commonly, transport 
!rom the sto~s to the individual hospital. It appears that, whilst 
m largt•r umts a very great economy is effected, the question of 
cent~! purchase with smaller units is one which must be carefully 
considered from the financial point of view. It must be remembered 
~oo, in co?nection with central purchasing, that, if unduly pushed: 
1t may drive manufacturers too far and result in the formation of 
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rings. An economy that may be mentioned in connection with 
central purchasing is the fact that, owing to present trade conditions, 
there is a tendency for the middle man to disappear and manufac
turers will commonly now sell direct to the consumer. For instance, 
it is now possible to obtain direct from manufacturers orders of not 
less than 5,000 yards of cloth. The tendency appears to be for 
commercial managers to be appointed to local authorities, and 
for hospital stores and equipment to be supervised by stewards 
who have been trained in business and often in the technical aide 
of some of the trades concerned with the production of the articles. 
Purchases may be made by tender, or by quotation. Where the 
market is at all unstable and where the amount of the requirement 
is not absolutely defined, a quotation for a single purchase is com
monly the method employed. In cases, however, where the market 
is stable and the requirements are exactly known, the method of 
tendering for a contract lasting for some time is the most economical. 
It is interesting to compare this work with that of the committel.'s 
on simplification and standardisation of the American and German 
hospital associations. One of the difficulties in connection with 
standardisation that has been met with is the opposition from local 
tradesmen, as standardisation tends to do away with competition 
in connection with tenders. 

Closely connected with standar_disation is the publication by the 
Ministry of Health of analysed costing returns for all the principal 
institutions for the treatment of the sick, which are administerl.'d 
or used by Local Authorities. The principal object of these returns 
is to assist Local Authorities in the economical administration of 
the institutions under their control. The first of these returns was 
published in 1931. The first group of columns gives the locality 
of the hospital, the number of beds graded for men, women and 
children, the average number of medical, surgical, and maternity 
beds occupied, number of discharges, deaths, etc. A second group 
of columns gives the cost per patient per week of administrative 
services-f'.g., salaries, etc., medical cost, cost of nursing and other 
staffs, food, drugs, fuel, light, laundry, renewals and painting of 
buildings, ambulance charges, rent, taxes and insurance, loan 
charges, etc. 

The best example of standardisation and central purchase is that 
developed by the London County Council, and it may be of intere!lt 
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to add some of the details of the work of this body. The depart· 
ment of the London County Council for standardisation and pur· 
chasing is divided into two sections : (1) an administrative section 
which deals in the ordinary way with contracts, tenders, accounts, 
etc. ; (2) a technical and supply section, including technical staff 
from the trades concerned. This section has to do with the standar
disation of all equipment as far as possible. The object is not to 
set up uew standards, but to make available to all the standards 
already accepted by expert buyers. Practically all the ordinary 
articles of furniture, textiles, clothing, cleaning materials, hardware, 
paints, engineering requisites, etc., are now determined by standard 
specifications in the London County Councit. Two sample rooms 
have been provided at the County Hall, in one of which standard 
surgical and other appliances and jn the ot~er furniture, furnishings 
and clothing are available for inspection by medical superintendents 
and others. The experience gained soon enabled improvements 
in supplies to be effected, with great benefit to efficiency and the 
achievement of economy. · 

Practically all the ordinary articles of equipment and clothing 
have now been standardised and satisfactory substitutes, which 
comply with official formulae, have been found for costly proprietary 
preparations. Whenever possible, articles in unbreakable material 
are being supplied to replace those of glass and earthenwarl'. 
Standardisation of instruments has enabled the replacement of 
scalpels, forceps, etc., to be made from circulating stocks in the 
sample rooms, while the instruments are being repaired. The more 
expensive and unusual instruments are kept in the sample room 
available on loan, thus avoiding expensive purchases for each hos
pital. Media for pathological laboratories are standardised and 
distributed in airtight bottles. Centrifuges, ampoules, etc., are 
standard, and all technicians are trained on a standar~ microscope. 
Experimental work is constantly being undertaken by those 
responsible for standardisation, and new products and equipment 
are tried out. A recent development in this connection has been 
the tl'sting and final adoption of .standard non-inflammable films for 
aU X-ray work. 

Another development in connection with standardisation and 
central purchasing in the London County Council has been the 
construction of large refrigerating plants at each hospital, so as 
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to allow of whole carcases being bought. A number of men have 
been trained in each hospital in the cutting-up of carcases and the 
meat is now bought in this form. Attention is also drawn, by 
means of a pamphlet, to the best use to which each and every part 
of the carcase can be put: A great economy has been secured, 
which will shortly more than repay the cost of installation of the 
refrigerating plants. 

Appendix I. 

LOCAL GOVERNMENT ACT, 1929. 

The Council, In preparing an administrative sc:heme, shall have regard to the 
desirability of securing that, as soon as circumstances permit, all aulatance 
whlch can lawfully be provided otherwise than by way of poor relief shall be 
so provided • • • • • But nothing in thla aub-secllon shall dlmlnilh or 
otherwise affect the duty of a Council under the Poor Law Act, 1927, to provide 
relief for the poor. 

The Council of every County and County Borough shall, when making pro
vision for hospital accommodation • • • consult such Committee or other 
body as they consider to represent both the governin& bodies and the medical 
11nd surgical stalls of the voluntary hospitals providing services for the bene nt 
of the County or County Borough as to the accommodation to be provided and 
as to the purposes for whlch It Ia to be used. 

The Local Government Act, 1888, shall have effect aalf, amongst the powen 
conferred by that Act on County Councils, there were Included the like powers 
with respect to the provision of places for the reception of the sick as are con
ferred on Local Authorities by the Public Health Act, 1875, amended by the 
Public Health Act, 1925. 

The Public Health Act, 1875, as so amended, shall, In Ita application to County 
Councils and County Borough Councils, have elrect as If the power to provide 
places for the reception of the sick Included power to provide places for tbe 
reception of pregnant women. 

On the appointed day, the functions of each Poor Law authority shall • • • 
be transferred to the Council of the County or County Borough comprlsln& the 

• poor law area for whlch the poor law authority acta • • • 
As from the appointed day, it abaiJ be the duty of the Council of every County 

and County Borough and of every other Local Authority to recover from any 
person 11rho baa been maintained by them In any Institution, other than • 
person who bas become an Inmate of an Institution f« tbe purpose of recelvln& 
treatment for Infectious disease, or from any person legally Uable to maintain 
that person, the whole of the expenses Incurred by the Council or authority In 
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the maintenance of that person or,lf the Council or authority are satisfied that 
the penon• from whom the expenses are recoverable cannot rea10nably, having 
regard to their financial clrcum~tances, be tequlred to pay the whole of those 
expenses, such part, If any, of the expenses as they are, In the opinion of the 
Council or authority, able to pay; provided that any such Council or authority 
may, by agreement with the Governing Body of any aasoclaUon or fund estab
ll•hed for the purpose of providing benefits to memben or other beneficiaries 
thereof, accept from the association or fund, In respect of the expenses Incurred 
by the Council or authority In the maintenance of any member or beneficiary 
of the a11oclatlon or fund, payment of such 1um1 a1 may be provld~ by the 
agreement, In lieu of recovering the whole or any part of the said expenses from 
the member or beneficiary or from any person legally liable to maintain him. 

Appendix U. 

REGULATIONS OF THE LONDON COUNTY COUNCIL FOR THE 
REGISTRATION OF NURSING-HOMES, UNDER THE NURSING-HOMES' 

REGISTRATION ACT, 1927. 

Structural. 

Proper provision for escape In case of fire, Including the provision of self
closing doora. Removal of bars from window-opening, etc. 

General precautions against fire covering electrical Installations, heating 
and electric apparatus In operating theatres, sa• appliances and services, domes
tic hot water and central heating, boilers, storage of Inflammable liquids and 
celluloid films. Certl Reate of registration not transferable. 

Superintendence. 

A nursing-home must be under the charge of a person who Is either a duly 
qualified medical practitioner or a qualified nurse, and who Is resident In the 
home. This Individual will be responsible for : 

(\) The nursing of the patients In the home ; 
(2) The adequacy of the nursing staa for day and night nursing, In 

accor<lnnce with such requirements as may be considered necessary by the 
Council ; 

(3) Adequacy of equipment, In ~ccordance with the minimum standard 
BPI>roved by the Council ; 

(4) Cleanly conditions of the premises ; ·. 
(5) The comfort of, and the catering arrange.;,ents for, the patients and.. 

nursing sta a. 
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Xursing Slalf. 

Numbers of trained and untrained nursing stall required will de~r d upon 
the aumber and type of patients accommodated. While each case mud 
therefore be dealt with on its merits, it Is conoidered that, In the or•linury 
mixed type of home, there should be, as a rule, one day nurse and one night nune 
lor every six patients. Arrangement. must be made lor at least one nurse to 
be on night duty whenever there are lour or more patients In the horne, or 
whenever any patient is acutely Ill. 'It Is undesirable lor ordinary nuninl(· 
homes to take Infectious cases, and such cases must be notined to the Borough 
llledical Officer of Health. 

Particulars of any patient who suiTered from an inlectious disease while in 
the home must be entered in the register of patients, together with the nature 
of such disease and the action taken. 

The Council will not, as a general rule, object to the accommodation ol surgical 
cases in the same nursing-home as maternity cases, subject to suitable precau
tions, but when p room contains two or more beds and one of such beds Is occu
pied by a maternity case, the remaining bed or beds must not be utilised lor 
medical or surgical cases. 

11 two or more maternity cases are to be accommodated in one ward, a ~<"pur
ate room must be provided as a labour room and another sej>arate room as 
an isolation room. An operating theatre Is required In all homes which were 
not in existence on July 1st, 1928, at which surgieal cases are accommodatrd. 

Appendis UI. 

GENERAL SCHE:\IE OF HOSPITAL GROUPI:SG. 

Ezlracl from lht British Medical Association'• Report on Ho•pilal Pollrg. 

The Association envisages a hospital system In which all hospitals In a given 
area will be grouped round a central or base hospital. In the existing state 
or a !lairs, the central or base ho;pital will generally be one of the larger volunt..ry 
hospitals. This may or may not be the locus of a medical school, but will, In 
any case, be expected to set the standard of hospital practice In the area and 
be the chief centre of education and research. 

Central or Base Ho1pilal. 

Before a hospital could be said to occupy the position of a central or base 
hospital, it should fulfil one or other of the following conditiona : 

(1) It should be a hospital with which a recognised medical school 
(under-graduate or post-graduate) is associated ; or 

!I 
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(2) It should be a general hospital (voluntary or Council), other than 
one associated with a medical school, which : 

(a) Has outstanding advantages aa regards staa and equipment, 
and 11 of sufficient size ; 

(b) Acts as a consultative centre ; 
(c) Deals with the Investigation of the more difficult cases·; and 
(d) Undertakes the more specialised methods of treatment. 

Where a district Is considered to be suitable for a grouped area but cannot 
be said to hove a hospital !ulnlllng the necessary conditions, then the central 
or base hospital should be developed from the moat suitable hospital available, 
a necessary condition, however, being an adequate and efficient staa. 

No cla11 of case, other than Infectious and certiOably Insane, should be excluded 
from the central or base hospital. Certain categories of cases might, however, 
according to local circumstances, be allocated to other hospitals of the area, · 
provided they were still available lor teaching purposes when necessary. 

It I• Inevitable that some Local Authorities will have more than one base 
hospital In their area and aome base hospitals will have to deal with more than 
one Local Authority (especially In the case of county council and county borough 
council• In the aame county). In order to facilitate co-ordination, the bounda
rioa of hospital areas should, however, as far as possible, coincide with those 
of Local Government areaa. 

01/~r Hospitals. · 

All the other hospitals In the area, Including special and cottage hospitals, 
ahould be grouped round the central or base hospital and be co-ordinated with it. 

The Council hospital, as the hospital under the control of the Local Authority, 
which has a direct responslblllty lor providing Institutional treatment when 
necessary, must provide accommodation for those cases which are outside the 
province of the voluntary hospitals. Where the voluntary hospital Is already 
holdinll the leading position and Ia prosresslve and locally supported, It should 
maintain this position, and any further developments which are necessary In the 
area should be made In eo-operation with lt. The Council hospital, where not 
Itself the central or base hospital, should develop, not In wasteful competition 
with, but In eo-ordination and eo-operation with the voluntary hospital. 

Neca&ilfl for C/taring-Houu. 

A "clearing-house" (I.e., a central bureau) to eo-ordi~te the distribution 
of cases requiring admission to the various hospitals and to provide Informa
tion as to where and when special forms of treatment and other forms of diag
nostic help are available, would be desirable under a system of co-ordination 
of grouped hospitals. It should work In close connection with the central or 
base hospital, and be situated near It, or even within lt. It should also 
eo-ordinate the hospital ambulance transport of the area. 
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Appendix IV. 

COUNCIL HOSPITAL POLicy. 

Extract from the British Medical Association'• Report on Hr»pllal Pollrfl. 

The continued provision of services for those types of Illness which fonn 
the bulk of cases dealt with In poor-law hospitals Is now a primary function of 
Council hospitals. Increased hospital provision for acute medical and surgical 
cases, however, will be found necessary within their areas by most Local Author
ities. In the more populous centres, It will probably be agreed that the acute 
class of case such as now constitutes the majority of the patients of a large 
voluntary hospital is best dealt with In separate wards, blocks or Institutions. 

The responsibility for the treabnenl of certain types of case will doubtless 
remain as at present with the whole-lime resident stall. In some units, the 
present mode of staffing with free use of a consultant visiting atall will be econo
mical and efficient. It Is advisable, however, to enaure full co-operation with 
the voluntary hospitals, wherever large numbers of acute cases have to be 
dealt with, by having a part-lime visiting stall of similar status and In almllur 
numbers to those of the large voluntary hospitals. 

The medical staffing of Council hospitals should therefore be on the following 
alternative lines : 

(1) A whole-lime Medical Superintendent (resident), In full admlnia-
trative control, responsible to the Local Authority, whose dutleaahould be: 

(a) The general administration of the hospital ; 
(b) The determination of the admission and discharge of patlenta ; 
(c) The supervision of the work of resident assistant medical 

officers, house physicians and house surgeons ; 
(d) In some circumstances, the responsible charge of some branchea 

of professional service, the demands of which are not Incompatible 
with his administrative duties. 

(2) A whole-lime resident stall : 

(a) Senior, with responsibility for varioua classel of patlenta, 
according to the size of the institution ; 

(b) Junior, with responsibility aimilar to that of house phyaiclana 
and house surgeons in the larger voluntary bospitaiL 

(3) A part-lime consultant visiting stalJ, whose duliea abould be (aubject 
to the administrative control of the Medical Superintendent) : 

(a) In certain Instances, to have responsible charge of beda, and also 
to be available for consultant service to aU case• In the hospital at 
the request of the Medical Superintendent ; 

(b) In other Instances, to be available for consultant services when 
required by the Medical SuperintendenL 
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or 

(4) Clinical anlstanta, appointed from amongst the practitioners of 

the area. 

(1) A Medical ~uperlntendent, whose duties and responsibilities should 
be aa defined under 1 (above); 

(2) A whole-time resident atall, with responsibility aimllar to that of 
houae physlclana and house aurgeona In the larger voluntary hospitals ; 

(3) A part-time consultant visiting stall, aa dell ned under 3 (above); 
(4) A part-time general practitioner "lsltlng stall (subject to the 

administrative control of the Medlt'al Superintendent), to have responsible· · 
charge of beda and clinics ; 

(li) Clinical asalstanta, appointed from amongst the practitioners of the 
area. 

• 
The medical stalls of Council hospitals should be remunerated either by fixed 

aalary or by payment for definite services and responsibility. 
In any Council hospital for aeneral cases, special accommodation should be 

available for contributing and private patients admitted on the recommenda· 
tlon of their own practitioner, who should there be able to attend these patients, 
aubject alwaya to the administrative control of the Medical Superintendent. 

Council hospitals ahould be controlled by a·committee on which there should 
be a amall but definite representation of the local medical profession. · 



THE PARTICIPATION OF THE PUBUC 
HEALTH SERVICE IN THE CIVIL 

WORKS PROGRAMME FOR THE REUEF 
OF UNEMPLOYMENT IN THE 

UNITED STATES OF AMERICA 
By 

Surgeon-General H. S. CUMMING, 

of the United States Public Health Servke. 

As the economic deprt>ssion in the 'C'nited States of America 
became more acute in 1932, the individual States found thl'mselvl's 
unable to meet the sudden and unprecedented demand for rdief 
of the destitute without assistance, and it became necessary for 
the Federal Government to supplement State and local relief funds 
through grants-in-aid to the State relief organisations. Provision 
for Federal participation in State and local relief work was made in 
the Act creating the Reconstruction Finance Corporation, one of the 
first of the emergency organisations set up by the Federal Govern
ment to further national recovery. I~ the spring of 1933, the Con
gress made additional provision for the relief of distress on a nation
wide scale by creating the Federal Emergency Relief Administra
tion and setting aside a sum of $500,000,000 to finance participation 
of the Federal Government in relief activities within the States. 

The desirability of affording relief beneficiaries an opportunity 
to work for the aid given to them was recognised with the beginning 
of the relief programme, and this method of administering relief 
to certain classes of beneficiaries had come into general use through
out the country in the summer of 1933. 

In a further effort to relieve unemployment and stimulate the 
recovery of private industry, the Congress, in 1933, created the 
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Public Works Administration and appropriated a special fund to be 
used for the construction of additional public buildings for the 
Federal Government and for loans to States and municipalities for 
local construction projects ; the necessary delays incident to the 
examination of proposed construction projects prevented, however, 
the beginning of actual construction on a large scale as early as had 
been hoped for. With the end of the agricultural season, the 
unemployment situation became more acute and some .other means 
of supplying work quickly had to be considered. Accordingly, 
the President decided to set aside from the Public Works appropria
tion the sum of $400,000,000, to be allotted direct to the States 
for immediate expenditure on local work projects which could be 
easily and quickly undertaken and which were not considered 
suitable as public works projects. To administer this programme,· 
there was set up, as an adjunct to the Federal Emergency Relief 
Administration, an organisation designated as the Civil Works 
Administration. 

In planning the work programme to be undertaken in the several 
States, the Civil Works Administration considered it desirable that 
the projects undertaken be in the interest of the public welfare and 
community improvement as far as possible. Accordingly, the 
Public Health Service was asked, along with other Federal agencies, 
to suggest projects on which beneficiaries of the Civil Works Ad
ministration might be profitably employed. Four projects were 
recommended by the Public Health Service-namely, an intensive 
malaria-control drainage programme in the fourteen States where 
malaria has prevailed most extensively ; the construction of sanitary 
privies in the small towns and villages and in the unsewered out
skirts of larger cities; surveys to determine the extent of endemic typhus 

. fever in rodents in important seaports and in certain inland areas 
where the disease now prevails ; and the sealing. of abandoned coal
mines to reduce the acid wastes being discharged into streams used 
for water-supplies. 

In order that these projects might be given proper technical 
direction, they were placed under the general supervision of the 
Public Health Service, and the health officers of the StateS partici
pating in the several programmes were made the agents of the Public 
Health Service for technical supervision of the work. Special 
allotments of funds were reserved for the Public Health Service 
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~ojects out of the funds given to the several Stall'S for the employ
lent of labour. The amounts set aside amounted to approximatl'ly 
&,500,000 for malaria control; $5,000,000 for community sanitation, 
1,000,000 for typhus-fever surveys, and $1,500,000 for sealing 
bandoned coal-mines. 
A brief description of each of the projects carried on undl•r the 

upervision of the Public Health Service follows. · 

COMMUNITY SANITATION PROJECT. 

The community sanitation project had for its immediate objective 
he removal of a health menace to communities through the elimin
tion of insanitary disposal of excreta. This was to be accomplislwd 
1y the removal of insanitary privies and the construction of sanitary 
ly-tight privies or septic tanks, or by sewer extensions, where such 
xtensions ~ight be economically advisable, to include flush toilet 
nstallations. The work was confined, however, largely to the 
nstallation of sanitary privies. 

The decrease shown in the death rate from typhoid fever and the 
lysenteries in States where extensive sanitary privy construction 
1as been carried on, as compared with the death rates for tht•se 
liseases in neighbouring States where less has been accomplished 
n this field, is striking. In the following table, death rates are 
hown for typhoid fever in two Southern States ("A" and "B") 
.-here little had been done in the way of sanitation, as compared 
.-ith the rates for another State (" C ") in which an extensive 
itate-wide sanitation programme was undertaken in 1920 and 
onsistently carried forward : 

Typhoid-fever Deaths per 100,000 Population for the l'tafl 
1920 to 1931. 

ltate .. A, •• 
ltate hB" 
ltate "C" •• 

1920 19211922 1923 1924 1925 1926 1927 1928 111:N 

18 22 19 15 22 23 20 18 14 
19 27 24 20 22 22 14 12 
12 12 11 10 10 10 10 8 6 6 

1930 1931 

17 17 
17 17 
4 5 

The rates shown for State "A" and State "B" are more or less 
ypical of the prevalence of typhoid fever in most of the Southern 
)tales. 
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The work was carried on in the following States. : Alabama, 
Arkansa~. Florida, Georgia, Illinois, Indiana, Kansas, Kentucky, 
Louisiana, Maryland, Michigan, Mississippi, Missouri, North Caro
lina, Ohio, Oklahoma, South Carolina, Tennessee, Texas, Virginia, 
West Virginia, Delaware, Pennsylvania and Washington. The 
health officers of all the States were informed of the possibility 
of using work-rellef labour on privy construction and were given 
an opportunity to signify their willingness to participate in the 
project. The States selected were those which responded to the 
invitation. 

The programme in each State wa's set up under, and administered 
through, the State Department of Healtli. The .supervisory per
sonnel consisted of a State director, in general field tharge of the 
whole programme ; district supervisors selected from the State re
employment rolls, each having responsibility for the work in a group 
of counties; and a county. supervisor for each county, selected from 
the local ·re-employment rolls. It was the function 'of this force 
to promote local adoption of the programme, sell the project to 
individuals, and train and supervise labour engaged in construction. 
Labour was assigned for the construction of sanitary privies only 
where materials were furnished by the property-owner or by some 
public agency such as the County Board of Education, county 
supervisors or the municipal government. Some municipalities 
purchased the materials in: one lot for the sanitatio~ of the entire 
community, the. privies constructed being regarded as a public 
utility. Others purchased the materials and offered to furnish 
what was needed for the installation of a sanitary privy in any 
home in the community where the property-owner would pay a 
certain proportion of the cost. Others have purchased the material 

· In order to take advantage of wholesale prices and expedite the 
work, and assessed the cost against the property on which the 
sanitary privies were erected, or· provided .other means for re
imbursing the municipality. In some sections the labour was used 
to construct privies for farm-homes throughout the county, but for 
the roost part the' work v.-as confined to unsewered towns and 
villages, and the unsewered sections surrounding the sewered areas 
of the larger communities.. The work was concentrated in these 
more congested areas because the health menace of an insanitary 
privy is proportionate to the number of persons who live within 

' 
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ny range of it, because typhoid fever is most prevalent In smnll 
towns and villages, and because more effective supervision could 
be exercised where the labour could be worked in large groups. 

Only a small number of men could be used at the very bt-~inning, 
because materials for the project could not he furnished from Fedt•ral 
funds. However, the number employed increased steadily from 
the time the work was begun in December, reaching a total of 35,000 
at-the peak of activities. All rna terial had to be furnished by indi
vidual property-owners or local public agencies. It was then•fore 
necessary to make arrangements for materials, and to develop 
sufficient interest in each community to create a demand for the 
work, in advance of the assignment of labour. The local interest 
that developed in this programme exceeded the most optimistic 
expectations. At the peak of activities, there were enough 
materials on hand and co!'llmitments made by propcrty-ownt•rs to 
furnish materials t~ make.work for 11t least five times the number of 
labourers available. 

Accomplishments. 

1. Incomplete reports show 200,000 privits constructed. It is 
believed that the complete report will show at least 25,000 more 
constructed or partially completed by the end of March 1 !l:!·l. 

2. While it will be impossible for some time to measure the result 
of the work in terms of actual prevention of disease, it is believed 
that there will he both immediate and remote benefits which will 
thoroughly justify the undertaking. 

(a) As to immediate benefits, in communities where the pro
gramme proceeded far enough to effect complete elimination of 
insanitary privies, it is expected that a noticeable reduction in the 
prevalence of excreta-borne diseases will occur. 

(b) As to future benefits., even in communities where the pro
gramme did not proceed far enough to accomplish a complete or 
almost complete elimination of insanitary privies, the community 
has been made "sanitation conscious", and there has been provided 
a standard of sanitation which will induce further progress on the 
part of both the public and the local governmental agencies. 
Modern standards of sanitation have been introduced into hundreds 
of communities and in several States which heretofore have given · 
little- attention to practical sanitary privy construction. 
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3. The supplying of materials by property-owners and local 
governmental agencies has helped private industry. These pur
chases of materials by private individuals and agencies other than 
the Federal Government involved a total expenditure at least equal 
to the amount paid by the Civil Works Administration to labour 
employed on this project. It is estimated that the materials 
purchased included approximately a hundred million board feet 
of lumber ; forty thousand barrels of cement ; a million pounds of 
nails ; six million square feet of roofing, mostly metal roofing ; 
three million pairs of hinges ; and half a million bolts. 

Most of the materials were purchased from local dealers. 

MALARIA CoNTROL. 

When the Civil Works programme was inaugurated, malaria 
control by permanent drainage immediately presented itself as a 
feasible work project for the purpose of furnishing employment 
to a large number of people. It was believed that measures 
directed towards the reduction of malaria in the fliteen States in 
which the disease is most prevalent would react more beneficially 
on the population of those States than· would any other single 
public health measure. 

In each of the States selected, malaria is the major public health 
problem in much of their territory. In the malarious sections of 
tlu.•se States, the school-child infection rate (the rate for the only 
accurately measured group) varies from 10 per cent to 60 per cent, 
and in some places is as high as 95 per cent. There are approxi
mately two million cases of malaria each year and the annual loss is 
l.'stimated at half a billion dollars. Although the death rate from 
malaria is not high in comparison with the rate for some other 
diseases, it does, in a number of States, exceed the death rate for 
typhoid fever and causes more deaths than smallpox. 

The probrramme was inaugurated in early December and was 
approaching its maximum of development by early January 1934. 
When the work commenced, the malaria projects were designated 
as Fedt•ral projects and an allotment of labourers was made for this 
purpose to each State. At the height of labour employment (January 
20th, 1934) there were 28,000 labourers at work daily on Federal 
projects. The work proved so popular and the benefits accruing 
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from it were so apparent that the State directors of the Civil Works 
Administration supplemented the Federal projects by creating 
State and local projects of similar type. At the labour peak, n·porls 
showed the employment of 53,000 people on State and local pro
jects-a total actmilly greater than the number on the Fedt•ral 
projects. The reported number at work on malaria drainage at 
the height of employment was therefore o'lrer 80,000 labourers. 

The results of the work can only be estimated. Drainagt> com
menced after the last malaria transmission season had endt•d, and the 
new season has not yet arrived. We cannot at this time even 
approximate the number of persons living within possible night
range of those areas now drained which heretofore have produced 
anophelines. However, it is conservatively estimated that not 
less than one-fifth of the population will be removed from the 
hazard of malaria if the drainage efTected should be propt•rly main
tained in the future. It is believed the economic benefit from the 
removal of this hazard will represent an annual saving of not less 
than $100,000,000. A project for establishing the malaria indt•x 
in the areas where the work has been carried on, by blood examina
tion, is now under way. This will furnish a "base-line" for mt•asure
ment of the results of the work in the future. 

' 

TvPHUS-FEVER CoNTROL. 

While there have been few outbreaks of the classical "Old World" 
typhus in the United States in recent years, a milder form of the 
disease has prevailed constantly in many of our cities and, to a lesM"r 
extent, in rural areas, especially in the south. This mild type, 
known as "endemic typhus", was first recognised as a distinct 
clinical entity by a New York physician. 1\ledical officers of the 
Public Health Service identified this new disease in other sections 
of the country and demonstrated the existence of a rodent reservoir 
in which "endemic typhus" is maintained by the agency of external 
parasites which act as vectors in the transmission of the infection 
from one animal to another. The most important animal harbour
ing this infection in nature is the Norway rat. The rat flea tranll
mits the infection from animal to man. 

Although formerly not an important cause of illness, during 
the past three years the disease has been increasing steadily in 



296 RELIEF OF UNEMPLOYMENT IN THE U.S.A. 

prevalence. While, in 1931, only 332 cases were reported in t~e 
entire country, the number rose to 995 in 1932, and to 2,043 m 
1933. This increasing prevalence had emphasised the necessity 
that measures be undertaken for reduction of the spread of the 
disease. 

At the request of. the Civil Works Administration, the Public 
Health Service indicated areas harbouring the greatest amount 
of Infection. The Biological Survey undertook a campaign of 
destruction of the rats in these areas by means of trapping and 
poisoning. At the same time, it was planned that groups of men 
recruited from the ranks of the unemployed and working under Ute 
supervision of the Public Health Service would test the efficacy 
of these control measures and make tests on new areas to ascertain 
where additional control measures would be required. 

At the height of the work, a total of 3,757 men were employed, 
and the control work was carried on in three Southern States and 
preliminary surveys made in thirty seaports. 

In· spite of the very short time of unrestricted operations (one 
month from the time of approval of the project), it is felt that 
some worth-while results have been accomplishe(i. In several 
communities where rapidly mounting sickness had created wide
spread apprehension on the part of the citizens, it was possible to 
locate the exact sources of infection and promptly institute intensive 
control measures. The work has been of substantial' educational 
value, and the people have been awakened to the need of continued 
eiTort on their own part, if a permanent reduction in the incidence 
of this disease is to be eiTected. 

SEALING ABANDONED CoAL-MINEs. 

This project was undertaken to provide work for unemployed 
miners and for the purpose of protecting the public health through 
the saft•guarding of water-supplies from the eiTects of acid mine 
drninagt'S. The action of oxygen, pyrites and water in ~bandoned 
or idle bituminous coal-mines brings about the formation of acid 
salts and sulphuric acid. In many sections, the amount of acid 
thus formed and dischargt>d to s~reams is sufficient to bring about 
an acid condition in these streams and in the larger rivers to which 
they discharge. This condition has been increasing in intensity 
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in recent years and is materially alTecting the eiTiciencv of tn·atnwnt 
of many public water-supplies and has made the us; of the wult·r 
for some of the smaller supplies impossible. 

This problem has been one of considerable concern to the ht•:tlth 
authorities for many years in several of the soft-coal-minin!! Stalt•s 
where little had been done to care for sections of mint·s as t lwy 
became worked out. 

Experimental work ~y the U.S. Bureau of :\lines and the State 
Health Department of Pennsylvania had dt•monstralt•d that, if 
air could be eliminated from abandoned workings, oll.idation would 
cease, and the water in and flowing from tlu'se opt•nings would 
remain alkaline. 

Two methods were possible by which this could be brought ahout : 

1. Flooding of the workings, and 
2. Air sealing. 

In either method the flow of water would not be interruplt·d. 
Certain dangers existed in. the flooding method which made it 
practicable only under certain conditions. Air-st•aling in gt·n•·ral 
appeared more satisfactory, although requiring more can·ful ath·n
tion to ensure that all openings, however small, were closed. 

Funds were made available by the Civil Works Administration 
for the actual starting operations on December 17th, 1 !J:J:J, for 
carrying on the project in ten States. 

In Pennsylvania, '\vest Virginia and Alabama, wlwre certain 
information was already available, permitting work in certain 
sections to start immediately, a considerable amount of actual 
sealing was elTected. In other States, surveys were completed 
and work had just been started on the sealing when the restrictions 
on the employment of labour became elTcctive on January 1!Jth. 

\Vhile it was not possible to complete· the project as planned, 
sufficient work was done to accomplish the following results : 

Furnishing of records to State Departments of I Icalth covering 
the location of mines discharging acid water and the extent of this 
discharge; demonstrating the practicability of air-sealing for control 
of acid mine water ; development of methods for air-sealing under 
varying conditions ; the training of a considerable group of coal
mining engineers and others in the methods of acid mine water 
control ; and creating the interest of mine operators in the work. 
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The work as a whole was cla~sed as quasi-hazardous, with some 
part of it hazardous. It is very gratifying to note that Joss-of-time 
accidents were practically nil. 

The maximum number of persons employed was during the week 
ending February 15th, when 2,927 men and 24 women were on the 
pay-roll. ·Of this number, approximately 2,700 were employed in 
Alabama, Pennsylvania and West Virginia. 

At the termination of the work on February 15th, 1934, approxi
mately 7,000 openings of various types had been closed and several 
hundred additional openings were being closed. 



FLY-FREE MANURE HEAPS 
By 

Edm. and Et. SERGE!I:T, 

of the Pasteur Institute of Algeria. 

Two types of manure-eontainers which preclude the breeding 
of flies have been tested by the Algiers Pasteur Institute. 

I. URBAN TYPE. 

The twin manure-euntainer built by the Algiers Pasteur 
Institute in 1912, in the middle of the town, has been in use for 
twenty-two years without having constituted a breeding site for 
fly larvre. 

The underlying principle is this : flit& only lay tgg& on frt&h 
manure. 

Therefore, we argue, let the manure be placed in an airtight 
container as soon as produced, and let it not be withdrawn for 
removal to the fields until it has completely fermented and decom
posed and has so become an unsuitable medium for the growth of 
fly larvre. To that end, instead of a single container, we built 
a double container consisting of twin chambers to be used alter
natively. First one is loaded and, when filled, is closed and left, 
whereupon the second is brought into use. Wben this in tum 
is full, the first is opened and emptied, and the cycle begins 
again. 

The twin chambers, which are of cubic shape with a capacity 
of 14 cubic metres apiece, are built of reinforced concrete against 
an abutment wall, and are raised on pillars so designed that a 
cart can be placed under the chambers. Each bas two horizontal 
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d rtical door in front ; these openmgs 
trapdoors on the top an a i:e cover of sheet iron (Fig. 1). 
are closed with an overlapp g . discharged by barrow-loads 

Twice a day the stable manure IS 
d f one of the chambers- e.g., con-

through the upper trap- .oor of th manure in such a well-closed 
tainer A. The fennentatlon o e 

J-ig. 1.-'l'WIN MANURE-PIT. URBAN TYPE. 

space engenders a high temperature (maximum recordrd by a 
thermometer placed in the centre of the container = 94oC.). After 
ten or fifteen days container A is full. It is closed tight and left, 
while container B is being filled in the same way. When container B 
is full-i.e., after some ten days-manure in container A is dis
charged into a cart backed in between the supporting pillars and 
brought directly below the vertical door. According to the gar
deners, this manure, after remaining only eight days in the container, 
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is well matured and very good. The liquid manure is drained otT 
from the floor of each container through a pipe into a closed pit, 
whence it can be removed at will. 

Effective obturation of the openings prevents the flies from 
gaining access to the containers. Moreover, the heat developed 
inside by fermentation is fatal to insects. No eggs or larvre are 
found inside the chambers, except, on occasion, along the bottom 
rim of the vertical sheet-iron covers which serve as doors, as these 
are cooler than the other parts of the container. We were desirous, 
however, of ascertaining how flies behave towards the manure as 

·discharged from the containers. In September and October, a heap 
of warm, damp, black manure just removed from a container was 
exposed to the air. Flies came, but no batches of eggs could be found. 

To sum up, by using two closed chambers alternatively, the 
whole of the fresh manure is removed from exposure to the air as 
and when it is produced, and only well-matured manure, unsuitable 

·as a fly-breeding medium, is handed over to be spread on the fields. 
The construction, on these lines, of a manure-container· with 

twin chambers for alternative use is specially advisable in towns. 
The design may be modified to suit local conditions. At the 
Pasteur Institute we turned the declivity of the ground to account, 
but elsewhere we were able to build these twin-chambered containers 
on flat ground. 

II. RuRAL TYPE. 

. I E . ,..riJn,•ut.~l 
This manure platform was built at the Rura Xf .. 

f Kl'<'f"' 
Centre of the Algiers Pasteur Institute, on the modd (l ' 

"manure enclosure with larva trap", as described in d<'<"l:::><·r:--. 
l ). r-.:~ •'· 

which we owe to the kindness of Professor 1 • • 

Ondestepoort. 
The underlying principle is tl1is : fly larv.e nrrd d'"; -~ • ..,.,. "' . ' 

in which to burrow for the process of pupation. l~:"·x "~~~··, ' 
pupate consequently leave the fem1enting m:w~<:Y s.r>::. "-'·' • ·~ 
ground. The idea was conceived of st'lting • ··r:-::~ •· ,.r "· · 
they necessarily follow. 

A square concrete manure platfom1. 3 m.-:~"' ! .' '" ·-' •· ... 

built, fenced in with stout wire nt'lting [r:i::l<..,. : ·' 1'~ ·-
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surrounded by an unbroken masonry gutter some twenty centi'
metres wide and deep (Fig. 2). The novel feature of the manure

pit is the construction of this gutter. 

Fiq. 2.-MANUI\E PLATP'ORM WITH FLY-TRAP. 

TnE FLY-TRAP. CROSS SECTION o,. GUTTER. 

Along both edges of the gutter a narrow stri·p of h l . . 
fitt d · h · s ce Iron JS 
I e • Wit the mner edge folded down so as . 

angle to the side of the gutter. to he at an acute 
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The manure is discharged on to the concrete platform. It is 
stacked against the netting, watered and rammed tight so as to 
facilitate fermentation. Fly larvre which have hatched out and 
remained in the upper layers of the heap try instinctively, when 
pupation is imminent, to leave the fermenting mass and pupate 
in dry soil. They drop into the gutter and cannot crawl out, 
owing to the down-turned edge of the sheet-iron strip, the top 
surface of which they cannot reach. The larvre thus die in the 
liquid manure in the gutter or are eaten by farm-yard or other 
birds. 

We recommend the construction of such platforms in twos (at 
least), so that they can be operated on the alternative principle, 
and that, when one is emptied, the manure removed to be spread 
on the fields· may be completely mature and unsuitable for fly
breeding. 

This type of rural manure platform has given excellent results 
and is inexpensive to instal, so that it can be brought into general 
use on all farms. ' 



FLY CONTROL IN DENMARK 
By 

Mathias THOMSEN, D.Sc., 

Professor at the Royal Veterinary and Agricultural College in Copenhagen. 

(Abridged text.) 

; 

The investigations which· have been carried out in Denmark into 
lite biology of flies and the practical possibilities of fly control were 
originally started on the recommendation of the Danish delegates to 
the European Rural Hygiene Conference held at .Geneva under the 
auspices of the League of Nations in 1931. · 

The idea of developing improved methods of stable h,qgiene and, in 
particular, oi perfecting measures of fly control, was warmly welcomed 
by all concerned, stock-breeding and dairy experts and hygienists 
alike. In 1932, Dr. Th. MADSEN, President of the League of Nations 
Health Commillee, secured from League funds a grant-in-aid for a 
series of investigations, which the Danish Government, in turn, also 
helped to finance. · 

As these studies are to be continued throughout 1934, it would be 
rash at this stage to try and draw any final conclusions. The.re is 
reason to believe, however, that, though the conclusions so jar reached · 
may bt somewhat modified, they will in the main be confirmed. 

THE COMMONEST SPECIES OF FLIES. 

1. THE HousE-FLY (Musca domestica). 

This is. by far thE' commonest of the fly species to be found in 
most human dwellings, in which it represents up to 90 per cent 
of the total fly population. It is easily distinguishable from kindred 
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species by its size, colour and wing veins. The colour may vary, 
especially on the abdomen, but it is always recognisable by the 
wing, oae of the longitudinal veins of which takes a sharp turn, so 
that it nearly meets the next vein at the wing margin (see Plate I). 

The larva (Plate IVb) is creamy white or light yellow and very 
mobile. The young puparia are creamy in the early stagrs, but 
change rapidly through yellow to a reddish brown, whilst the older 
puparia become very dark (Plate VI).I 

In addition to living-rooms and kitchens, the house-fly also 
haunts stables, byres, pig-sties and other animal sheds. It also 
has a predilection for human excreta and every kind of filth. In 

_warm and sunny weather it takes lo the open, whilst -in rainy or 
cloudy weather it seeks sfielter in the houses. 

2. THE STABLE-FLY (Stomoxys calcitrans). 

Unlike the house-fly, this is a blood-sucking fly, distinguishable 
from the former by its slender pointed proboscis and its more 
greyish colour with conspicuous dark spots on the abdomen 
(Plate II). 

The larva resembles that of the house-fly, but may be identified 
by means of the posterior spiracles (Plate JVa and Plate XI). 
The puparium is shown on Plate VId and the egg on Plate IXc. 

This species does not frequent houses except in rare instancrs, 
' when it is usually found on verandas and similar places, and inflicts 

extremely irritating bites. Its real home is the byre. When not 
sucking blood from the cattle, it will settle on the ceiling and the 
upper part of the walls, where the air is warmest. It may also 
be found in stables, but in smaller numbers; it will sometimes invade 
the stables when the cows are taken out of the byre and pester the 
horses. It is fairly infrequeLlt in pig-sties, for it has a marke.d 
preference for cattle, which it sometimes follows out to pasture ; 1t 
is, however, but rarely seen in the open, and then only in small 
numbers and in immediate proximity to the farm buildings. 

1 Cf. C. G. HEWITT, The Howe-Fly. University Press, Cambridge, 1914. 
E. E. AusTIN, T& House-Fly. British Museum (Natural History), Economic 
Ser. No. 1a, third edition, London, 1928. 
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' 3. THE HoRN-FLY (Lyperosia irritans). 

This species is smaller. than the preceding ~~e ; it is more uni
formly coloured and lacks the dark spotb on the a?d~m~n. It is 
marked on the thorax, however, with somewhat md1stmct dark 
stripes (Plate Ill b). The proboscis is shorter than that of Stomoxys. 
and is completely covered by the palpi. The larva resembles that 
of Musca, but is smaller, yellower and different in certain structural 
details, more especially the shape of the spira.:;les (Plates V b and 
Xld). In .the height of the summer, these flies are to be· found 
in large numbers sucking the. blood of grazing cattle. They are 
more stationary and more pronouncedly parasitic than Stomoxys. 
Unlike the latter, which seeks the shelter of cattle-byres, Lyperosia 

• 
is an outdoor insect, to be found in byres only when the cattle are 
brought in to be milked or for the night. It is most frequently 
found on the back of the animals out of ·reach of the tail, legs or 
ears. When the animal shakes itself a swarm of Lyperosia rises 
into the air but soon settles back on to the skin again. The flies . 
which are not sucking remain on the animal, preferably around the 
base of the horns. Hence the American term "horn-fly:'. The 
eggs are laid. in freshly dropped cow-dung, in which the larvre 
subsequently develop. Pupation takes place in the soil under, or 
close to, the cow-droppings. 

Control of this species consequently calls for measures other 
than those which may be su_itable for Musca domestica and Stomoxys. 
We have made no experiments in this direction, but it would seem 
natural to use washes giving. off a repelling odour, ,or spraying 
liquids which kill outright. 

4. H rematobia stimula'!s . 
• 

In point of size and appearance, this species (Plate Ilia) occupies 
an intermediate place between Stomoxys and Lyperosia. The 
larva (Piat~s Va and Xlc) closely resembles the Stomoxys larva. 

Though 1ts economic significance in Europe is just as great as 
that ~f L~perosia, it has not received anything approaching the 
attention 1t deserves. In fact, whilst the three species already 
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mentioned have been studied by many investigators, the Russian 
PoRTSHINSKY is the only author who has published some obser
vations on the biology of Hremalobia. 

In Denmark, Hremalobia -slimulans was particularly abundant 
in the autumn of 1933, especially in September and in the beginning 
of October, when it ousted, as it were, the Lyperosia, which had 
occurrerl in large numbers in July and August, but decreased heavily 
with the increase of Hrematobia. Our investigations show that 
the habits of Hremalobia are similar to those of Lyperosia. Hwma
tobia is found on grazing cattle, sucking their blood. We counted 
upwards of :WO Hrematobia per cow in sheltered woodland clearings. 
Its abundance in 1933 is doubtless attributable to the exceptionally 
mild and dry weather prevailing during the summer and autumn. 

The eggs are laid in fresh cow-droppings. 
A small number of Hrematobia were found on horses ; but, like 

Lyperosia, they have a marked preference for cattle. 
' 

• • • 
These four species by no means exhaust the .Muscidre fauna to be 

found in human habitations, stables or farm outhouses, or on graz
ing cattle, manure or rotting refuse. Compared; however, with 
the species already discussed, the others are of very minor signi
ficance. Clouds of small flies, which may, to an untrained eye, 
appear to he young house-flies, are sometimes seen to rise from 
dung-heaps, when they are disturbed. These small flies, Borbo
ridre, Sepsidre, etc., hardly ever enter dwelling-houses and are 
hence probably qui~e harmless and of no interest to us. It may be 
well to point out that flies, like other insects, do not grow after 
reaching the imaginal stage. Growth is confined to the larval 
stage, which is also the principal (and sometimes the exclusive) 
phase of food absorption, whilst the pupal stage is a phase of 
inunobility and the imaginal stage the phase of procreation. 

Such differences in size as may be observed in individuals belong
ing to the same species are ascribable to the conditions--especially 
nutritional-experienced in the larval stage ; they ar'! never made 
good by subsequent grov.1:h in the imaginal stage . 

. Several other species of the Muscidre are very similar in appear
ance to the house-fly and may easily be confused with it. When 
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such species occur .in large numbers in places where attem~ts have 
been made to fight the house-fly methodically, doubts will often 
arise as to the practical importance of the method recommended. 
In such cases it is important to have the flies identified by an expert. 
A species frequently mistaken for the house-fly is the "cluster-fly" 
(Pollenia rudis), which may, however, be distinguished by a peculiar 
golden-yellow silky hair covering on the thorax, by the position 
of the wings at rest, practically superimposed, and by the slow and -
sluggish movements. This fly is sometimes to be found in consider
able numbers-indeed, in regular clusters-in houses; where it seeks 
shelter in the autumn and winter to hibernate, on window-sills, 
frames and panes and behind the shutters of unoccupied rooms. 
KElLIN has demonstrated that the larvre develop as internal para
sites of earth-worms, more particularly of the species Allolobophora 
chlorotica,. which is common in Europe and North America. 
· Other species of flies which may enter houses in large numbers 

for purposes of hibernation are the Musca autumnalis, which is 
closely related to the house-fly, but breeds in catile-droppings 
in the fields, Limnophora humilis and Chloropisca nofata . 

. 
BREEDING-PLACES OF HOUSE-FLIES AND STABLE-FLIES. 

The first question to be asked when the practical problem of fly 
control is approached is : Where do the flies breed 'l Where are 
the larvre to be found 'l It. will be evident at once that measures 
directed exclusively to the destruction of adtdt flies are doomed 
to failure owing to the trj!mendous fertility of the species. WARDLE 
calculated that, if a female fly lays 120 eggs during her Jifetim~ 
and this is clearly too low an estimate-and if seven generations 
develop during the summer, a single pair of flies may in one summer 
have a progeny of 5,598,720,000. 

RoUBAUD, who bases his calculations on a larger number of eggs, 
arrives at truly astronomical figures . 

. Fortunate~y, in nature, living creatures do not propagate their 
kmd accordmg to the rules of mathematics ; there is always a 
con~iderable mortality at all stages of development. Actual obser
vatiOns are therefore likely to be of greater interest than theoretical 
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calculations. By way of example, I indicate below the number of 
Musca larvre produced in ·a 70 to 80 kg. barrowload of pig-dung 
on a farm outside Copenhagen during the month of July 1933: 

Date of exposure ..... . 
Number of larv:c .....• 

5 
30,000 

6 
26,000 

July 

7 
124,000 

8 
48,000 

Even if all the larvre should not become adult nies, the figures 
are enough to show how enorn;10us is the multiplication of flies 
during the warm months. To quote another instance, we may 
mention that, in 1932, 50,000 adult flies were hatched out in a 
smaller quantity of pig-dung exposed to egg-laying for tw~nty-four 
hours. When the daily increase reaches such proportions as this, 
the utter hopelessness of attempting fly control by the mere process 
of killing adult individuals will be self-evident. 

It is common knowledge that the house-fly breeds in manure. 
But what kind of manure ? So far, \\Titers on the subject have 
taken the view that horse-manure is the principal breeding medium. 
Other kinds of manure, if referred to at all, are mentioned but 
incidentally and as being of a minor importance. RouBAUD, for 
instance, asserts quite definitely that the part they play is practi
cally nil. 

The only author who advances -a diiTerent opinion is 1\IADSEN
MYGDAL, formerly Principal of Dalum Agricultural School, who 
described the breeding conditions of the flies on Danish farms in 
an article published in a Danish agricultural periodical, Vorl 
Landbrug, for 1915. . 

MADSEN-MYGDAL's fundamental discovery is that, in Denmark, 
the principal breeding-place of the house-fly is fresh pig-dung. 
"In a heap of several kinds of manure", he \\Tites, "pure unmixed 
cow-dung and dung mixed with a good deal of straw hardly ever 
contain larvre so long as fresh pig-dung is available as well. Larvre 
may be found in horse-manure, but generally in small numbers 
only." 

This striking discrepancy between the views of MADSEN-MYGDAL 
and those of foreign investigators induced us to select this parti
cular point as the first one for study. The investigations into the 
breeding habits of flies which we conducted on more than a hundred 
farms led us to the same result as 1\IADSEN-MYGDAL-namely, that 
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on Danish farms-in midsummer at all events-pig-dung is the 

principal breeding-place of the house-fly. . . . . 
The figures quoted above are in themselves mdJcatJve of tlus fact, 

As regards cow-dung, our · observations corroborate MADSEN
MYGOAJ.'sconclusion that Musca larvre are practically never found in 
such dung. This is a fact of obvious practical significance, seeing 
that cow-dung frequently makes up the bulk of the manure. We 
often found considerable numbers of Musca larvre in horse-manure ; 
but, as in the farm dung-heaps, there is usually much less of this 
than of pig-dung-especially in the summer, when the horses are 
out at pasture-it is but of minor importance compared with pig
dung. No house-flies breed in 'the horse-droppings in fields and ' 
on the roads, but they will often hatch out in chicken-dung a.nd in 
rabbit-dung. The reason why investigators in other countries 
have underestimated the iioportance of pig-dung is that in practi
cally every case their in~estigations were carried out in towns or in 
military stahles, where the dung is mainly horse-manure, 

EXPERIMENTS IN CONNECTION WITH OVIPOSITION. 

We carried out certain experimeqts in connection with egg-laying .. 
Containers of equal size were filled with different kinds of manure 
and exposed to egg-laying. The surface area of dung thus exposed 
in each container was 500 sq. ems. After twenty-four hours at 
most, they were covered with gauze and removed to the laboratory, 
where the larvre were allowed to develop. The .flies hatching out 
were removed day by day, counted and kept. Four series of 
experiments were carried out in this way, sixteen containers being 
used in each series. Eight containers-consisting of four sets of 
two, filled respectively with pig, horse, cow and calf dung-were 
exposed to egg-laying on a dung-heap swarming with· house-flies: 
A second lot of eight containers similarly filled were exposed in a 
calf-byre, where Stomoxys was present in large numbers. This 
experiment served to show which kind ·of dung each species 
prefers for oviposition. . 

The following graph shows the result of the first two experiments. 
In the first, the horse-manure yielded the largest number of house
flies-i.e., 1,485 in the container exposed in the open, and 951 in 
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that placed in the calf-byre; whilst t)le yield from pig-dung is nothing 
like so great. On the other hand, an appreciable number of 
Stomoxys hatched out in horse-manure and even in the calf-dung, 
which contained practically no Musca domestica larvre. It should 
be noted that not a single fly of either species hatched out in the 
cow-dung. 

The second experiment produced a much higher yield of flies 
and, so far as can be judged, a far more typical distribution picture. 
The pig-dung container exposed in the calf-byre yielded 8,891 
house-flies and that exposed in the open 2,437. The horse-manure 
container took second place with 2,118 flies in the containet 
exposed in the calf-b)Te, and 387 in that exposed in the open. 
Stable-flies were found almost exclusively in the calf-dung, and 
in much smaller numbers than house-flies in pig-dung and horse
manure (210 and 111) The cow-dung yielded no flies at all 

These experiments show that lhe house-fly has a marked predi
lection for pig and horse manure, though it is impossible to tell 
with certainty which of the two it prefers. It breeds to a lesser 
extent in calf-dung but not at all in cow-dung. 

The stable-fly lays its eggs in calf-dung and horse-manure but 
not in pure pig-dung or pure c;ow-dung. Its favourite breeding 
place is in calf-stalls, though stable-fly larvre may also occur in 

. cow-dung mixed with straw and urine, more particularly in corners 
and cracks where some sweepings may have been left. It has 
sometimes been found in pig-dung mixed with straw or in old mixed 
dung. 

Both species of flies discriminate definitely between cow-dung 
and calf-dung. The explanation may lie in the milk diet of the 
calves and the resultant difference in the composition of the dung, 
or in its processes of fermentation. On many occasions, the tern· 
perature of calf-dung has been found to be higher than that of 
cow-dung, and Professor CHRISTIANSEN demonstrated some years 
ago that, whilst strongly fermenting B. coli are abundant in calf
dung; they are comparatively infrequent in cow-dung, where 
other species of bacteria, especially Micrococcus, predominate. This 
fact does not appear to be widely known. It might be argued 
that B. coli fermentation, besides engendering a higher temperature
which is certainly a factor in inducing oviposition-produces 
certain substances whose smell is attractive to the flies. 
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There can be no doubt that the diet of domestic animals may 
considerably affect the properties of the dung, and hence the flies' 
reaction to it. Certain observations, which have not yet been 
experimentally confirmed, make it appear possible that feeding 
pigs on milk makes the dung more attractive to flies. 

It will be observed that, in the first experiment, the containers 
exposed in the open on the heap of pig-dung yielded the largest 
number of house-flies, but that, in the second experiment, those 
exposed in the calf-byre gave the largest number. The difference 
is presumably due to the weather conditions ; but the prnctical 
inference to be drawn is that oviposition may take place inside sties, 
stables or byres before the dung is removed to the dung-heap. 
Whilst tliere are many observations to confirm this fact, its practical 

' importance is limited, owing to the daily cleaning out of animal-
sheds, which is current routine on most Danish farms, and by the 
difficulty of undisturbed oviposition of the flies. 

Our-findings concerning the breeding habits of the two most impor
tant fly species to be found in' Danish farms may be summarised . 
as follows : 

(a) The house-fly breeds in pig-dung, horse-manure and 
calf-dung. In the summer, the principal breeding medium 
is the pig-dung deposited on the manure-heap, whilst, in other 
seasons, most of the flies hatch out in calf-stalls, horse-stalls 
and other like places. 

(b) The stable-fly breeds in calf-dung and horse-manure 
and, to a lesser extent, in cow-dung mixed with moist straw. 
The bulk of flies is produced, in the course of the year, in calf
stalls in which dung is allowed to accumulate for some length 
of time. 

INFLUENCE OF TEMPERATURE ON THE DEVELOPME~T 
OF FLIES. 

A fairly considerable literature is available on the subject, but 
there is no record of systematic investigations into the development 
of larvre in thermostats, though this would be the one method 
likely to yiel~ accurate data, since the temperature of manure-heaps 
is known to be liable to considerable variations. 
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With special reference to the house-fly, :'e have carried throu~h 
a considerable number of experiments, wJth the results shown m 

the following table : 
Mu1ca dom<~llca. 

Duratton~o~f---~~===
--------.:.~~--- The totaJJ:'riod or development The el!l! otago D H un 
D-centigrade Houn Degreeo centigra e a yo · 0 

16 46 16 34 
18 ;>33 19 23 
22 19.15 ' 25 12 
21> 14.35 30 9 
30 10.45 33 7 4 
33.5 8.45 # 35 7 18 
36.5 7.45 40 9 
40 8.40 

It appears from the work of KRoGH, PEAIRS,BLUNCK and others 
thot, within the temperature limits of normal development, the 
curve of the ratio between temperature and duration of the process 
of development <!f certain animals coincides with a symmetrical 
hyperbola. Such a hyperbola can ,be constructed as soon as two 
of its points are known, and th,is has been done in the subjoined 
figure on the basis of the two values 30"-9 days and 16°-34 days. 

The curve having been drawn, the experimentally determined ' 
values were then plotted. It will be seen that they coincide fairly 
well with the theoretical curve. A marked difference is noticeable, 

' ' 

however, in the higher temperatures, which indicates that some 
detrimental influence was at work. This will be clearly seen from 
the value at 40°, which shows the same speed of development as 
appears for 30°; besides this, a heayy mortality was recorded. The 
shortest period of development so far observed is 7 days 4 hours, 
but a few investigaton (RouBAUD, AusTIN) claim to have observed 
cases in which it was reduced to six day& (in strongly fermenting 

·horse-manure). If this is correct, it is to be presumed that, in 
our cultures, some other factors are not optimal at higher tempera
tures. We shall endeavour to force down the time of development 
still further, but for the present we may conclude that, under the 
best possible conditions, one week represents the shortest duration 
of the developmental stages (egg, larva and pupa). The dotted 
line in the graph represents the so-called zero of development, 
the limiting temperature below which all development ceases. 
Empirically it cannot be exactly determined, ·but theoretical 
computations fix it at 10 to uo. 
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Figure 2. TEMPERATURE AND DuRATioN OF THE PRocEss oP DEVELOPMENT. 

For Stomoxys, the curve has Leen similarly constructed. It 
shows that, at equal temperature, Stomoxys requir~s much longer 
for its development than Musca. The following are the figures which 
have been worked out up to the present ; we give them, without 
committing ourselves, however, as to their entire reliability : 

Degrees centigrade 
16 ................... . 
19 
22 
25 
29 
33 
35 

••• 0 •••••••• 0 ••• 0 •• 0 

.................... 

.................... 
••• 0 ••••••••••••••• 

••••••••••••••• 0 •••• 

••••• 0 •••••••••••••• 

Days 

42 
30 
21 
16 
12 
10 
12 

• When emerging from the puparium, the fly is not immediately 
capable of laying eggs. The length of this pre-oviposition period is, 
of course, influenced both by the temperature and by other factors. 
In flies kept in the laboratory at a temperature of 20° to 22° C. and 
fed on milk our experiments showed that this period lasted five 
or six days. 
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FLY CONTROL. 

As already emphasi~ed, measures of fly. control must be directed 
in the main, not against the adult fly, but against its progeny-i.e., 
eggs, Iarvre 11nd pupre. The use of "tangle foot" and spraying 
fluids in stables, sties, byres and 'living-rooms is none the less 
extremely useful as a supplementary measure. 

1. CHEMICALS. 

Experiments have been made all over the world, with numberless 
chemical products, to destroy the larvre in manure. American 
investigators in particular have tested a large number of compounds 
for their larvicidal power. The resistence of larvre to the action 
of chemicals is extraordinary, but they can be killed by certain 
compounds. The Americans specially recommend borax, or, alter
natively-since large quantities of borax may make the manure 
injurious to the crops-hellebore (powdered root of Veratrum uiride 
and Veratrum album). After testing a certain number of compounds, 
we came to the conclusion that, though a few may be used with 
advantage, the application of chemicals to manure cannot be advo
cated in a general way, and is practicable only in cases where 
expense is no consideration. 

2. HoT WATER. 

A cheaper method than chemical destruction is the use of water 
at 70-90oC. as recommended by MADSEN-MYGDAL. For the, 
successful application of this method to the ordinary manure-heap, 
the pig-dung-preierred by the egg-laying flies-should be kept sepa
rate, constituting, as it were, a bait, so that only a comparatively 
small part of the surface of the heap has to be treated. MADSEN

l\1 YGDAL emphasises the need for studying the "geography'' of the. 
manure-heap and the behaviour of the flies, so that all clusters 
of eggs, maggots andpupre may be located and treated. 
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In the hands of a capable and conscientious man, this method 
will undoubtedly yield good results, especially where the daily 
quantity of manure is comparatively small and where hot water is 
readily available. But most farmers to whom we suggested this 
method rejected it out of hand as too exacting. It would doubtless 
be difficult to train stock-breeders to the use of this method, but, 
as a supplementary measure, it may be distinctly valuable. 

3. RouaAuo's BIOTHERMIC METHOD. 

RouBAUD proposed to make use of the fermentation ht>at of the 
manure itself to destroy larvre and pupre.l 

The temperature of fermenting manure may rise to 70o or even 
higher, a temperature absolutely fatal to flies at all stages of deve
lopment. RouBAUD has proposed several variations oft he method
for instance, that the fresh manure form the stable should, every 
morning, be buried in the warmer inner layers of the manure-heap; 
or that the fresh manure be deposited on the surface as usual every 
morning, while in the evening the top layer containing the day's 
egg-layings, together with the eggs and maggots from the stable, 
be scraped off and buried in the warmer inner layers. 

Prima facie, this method seems to be a simple solution of the 
problem, but, on a practical test, it does not prove suitable under the 
conditions prevailing in Denmark. It is based on the assumption 
that horse-manure is the only kind of manure in which an apprecia
ble number of flies hatch out, and, further, that the bulk of the eggs 
are laid inside the stables, byres, pig-sties, etc. As previously 
explained in this report, however, horse-manure forms only a small 
part of the manure-heaps of most Danish farms, which are mostly 
made up of cow-dung and pig-dung, the last-named being by far 
the most important fly-breeding medium. i 

1 E. RoUBAUll : "Etudes biologiques sur Ia mouche domestique : Methode 
biothermique de destruction des reu!s dans le tas de fumier" ; Complt-rtnd. 
Soc. Bioi., Vol. 78, 1915. "Production et autodestructioo par le fumier de 
cheval des mouches domestiques" ; Complt-rtnd. Acad. Sci., Paris, Vol. 161, 
1915, page 325. 

11 
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Though the temperature of pig-dung may rise to a degree which 
is fatal to the larvre, cow-dung never reaches such temperatures ; 
it is "cold dung", and an admixture of cow-dung to other kinds 
of dung will tend to lower the general temperature and thus to make 
Roubaud's method impossible. Even if the pig-dung is kept apart, 
the method is impracticable-first, because the temperature does 
not rise sufficiently if the pig-dung is somewhat wet, and, secondly, 
be.cause the flies will lay their eggs on the surface of the heap of 
pig-dung even if the fresh dung is buried and only dung a few days 
old is exposed on the surface. · 

Roubaud's method may, therefore, be successfully applied to a 
heap of pure horse-manure, but not to dung-heaps consisting mainly 
of pig-dung or cow-dung. 

4. CoVERING METHODs. 

The observed preference of the flies for fresh pig-dung suggested 
to us the idea of trying to· cover this with other materials in order · 
to prevent, or at least reduce, oviposition.· This is a preventive 
technique as distinct from most others, which aim at killing the 
flies before or after hatching. The egg-laying experiments already 
described led us to try cow-dung as a covering, seeing that, for all 
practical purposes, flies do not lay eggs in cow-dung. Further, 
the use of cow-dung offers the great advantage that this material 
has to be deposited on the dung-heap anyhow, so that no expenses 
are incurred, The dung-heap is carefully covered with fresh cow
dung, which, in its ordinary semi-liquid form, rapidly cakes on 
the surface and prevents the smell of pig-dung from exercising 
its influence on the flies. , 

Towards the end of the summer· of 1932, we carried out a few 
preliminary trials with this method at Aarslev experimental station. 
The results were not decisive, but on the lines expected." In 1933,. 
we carried out a second, successful, series of experiments at a farm 
near Copenhagen. 

Particulars of the experiments are given in the table on page 319. 
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NuMBER oF MAGGOTS (Mmca dome•lica) DE':'BLOPED 1,. PJO-nuNo. 

(July t 933.) 

Date Deviation of mean Rainfall 
Number of maJ{J{Ob 

319 

. 

of exposure temperature from 
of heap the normal in mms. Uncovered CovPred. 

ht"ap hf'np 

July Degrees C. 
5 + 6.0 0 30,000 
6 + 5.4 0 26,000 
7 + 4.2 0 124,000 
8 + 7.1 0 48,000 

10 + 4.4 0.5 7,550 
11 + 1.1 13.5 6,110 
12 + 0.4 5.2 720 

13 -0.9 12.2 20 
14 + 0.3 10.4 (not counted) 
15 + 1.4 6.2 17,200 . 

-
16 + 2.0 0.2 0 
17 + 0.3 0.8 300 
18 - 1.5 0.2 50 

19 + 0.4 0.2 1,640 
20 + 1.1 0 7,120 
21 + 2.0 0 1,140 

22 + 1.4 5.0 ~0 

23 + 1.6 0 0 
24 + 1.9 0 0 

25 + 1.1 18.8 500. 
26 + 1.6 0 7,280 
27 + 3.2 0 38,000 

300,900 14,780 . -

From July 5th to 27th, part of the fresh daily sweepings from the 
pig-sty was exposed to egg-laying flies on the ground outside the 
buildings. During the first four days, the heaps were left uncovered 
and eggs were deposited in abundance. bn the following three 
days, they were immediately covered with a layer of cow-dung 
(15 to 20 centimetres). During the next three days, the dung 
was again left uncovered and this alternation was continued up 
to July 27th. Throughout the experiment, the other pig-dung 
produced on the farm was covered daily with cow-dung to prevent 
the mass from attracting flies. After exposure for a number of 
days, the heaps were carefully examined and the number of larvre 
(Musca domeslica) counted. 
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During the first four days, the weather was unusually warm and 
dry, with temperatures of 4 to 7 pegrees above normal, thus afford
ing the best possible conditions for oviposition, as shown by the 
enormous number of larvre found in the uncovered heaps. In the 
cow-dung covered heap of July lOth, the number hatching out is 
markedly smaller, but still above 7,000 ; the cow-dung was thus 
not entirely effective in preventing the smell of pig-dung from 
passing through. The weather on that day was still fine and 
favourable to egg-laying, but, on July 11th, a period of unsettled 
showery weather set in, which lasted until July 15th, after which 
there was another fine spell, interrupted, however, by a few rainy 
days. 

Weather conditions have certainly influenced the experiments, 
for, on rainy days, flies remain under shelter and egg-laying in the 
open is that much reduced. The· fluctuations in the number of 
larvre do not, however, tally exactly with rainfall variations, 
owing to the fact that conditions favourable to egg-laying may yet 
have prevailed for several hours a day during stormy spells. More
over, the temperature and rainfall records were not made at the 
farm itself, but at the nearest meteorological station. 

Taken as a whole, the experiment may be said to have been 
particularly satisfactory. More than 300,000 larvre hatched out 
in the' uncovered heaps, and something over 14,000---i.e., less than 
one-twentieth-in the heaps covered with cow-dung, the great 
bulk being assignable to the first two days (July lOth and 11th). . ' 

It is obvious that, if this method were applied frc;>m the beginning 
of the summer, the fly population would at no time be as large as 
it was during this experiment. 
·We had certain practical trials carried out on a number of farms. 
At the Tune Agricultural School, from May 1st, the dung on the 

manure-heaps was carefully stacked into compact rectangular 
blocks, well above a man's height ; every mo~ing the pig-dung 
was stacked on the dump first, packed as close as possible and then 
covered with a thick layer of cow-dung. In this way, the number 
of flies hatching out up to the end of July was greatly reduced in 
comparison with previous years and the heap contained, moreover, 
but a very few maggots. On one or two occasions, however, when 
the covering was discontinued for a couple of days, a fair number 
of larvre were immediately found. From July 4th, as the cows 
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were not brought in for milking, there was no cow-dung available 
and the dung had to be covered instead with a layer of old dung, 
a mixture of pig-dung, cow-dung and horse-manure. This soon 
proved inadequate ; and, towards the end of July, the number of 
flies gradually increased, without, however, reaching really serious 
figures, whilst the larvre similarly became more numerous. 

The method was also applied, with excellent results, on a farm 
in North Jutland. There, as the cows were brought under shelter 
every night throughout the summer, according to the usual Jutland 
practice, there was never any lack of fresh cow-dung. Plate XII (b) 
shows the wire netting applied to keep the farmyard hens from 
scratching the surface layer. We found that there were exceedingly 
few flies in the pig-sty, and no maggots to be seen in the manure
heap. The farm people were extremely satisfied with the results 
and considered the method both easy and practical. According 
to the local veterinary surgeon, no other farm in the district had so 
few flies. That same day, we visited another farm, more modern 
and with a manure-heap unusually well arranged, but not covered 
with cow-dung. It was thick with maggots and the living-rooms 
were swarming with flies. 

Covering manure-heaps with cow-dung seems to be an efficient 
method of reducing the numbers of flies. The only drawback is 
that there is sometimes a lack of fresh cow-dung when the cows 
are out at pasture, and that old mixed dung and old pig-dung, 
which have been tried as substitutes, have not proved eiTcctive. 
This difficulty might be overcome by storing up a certain amount 
of cow-dung in the spring. 

We have therefore endeavoured to devise some other method 
which would enabie cow-dung to be dispensed with, and have 
recently tried another simple measure-namely, covering with 
tarpaulins, made of the discarded nitrate bags which are available 
on all farms in Denmark. As they are made of fairly stout mate
rial and lined with tarred paper, they form a good fly-proof cover, 
provided the sacking is carefully arranged with plenty of overlap 
all round [Plate XII (c)]. The dung must, of course, be stacked 
as carefully as in the previously described method, and be kept 
permanently covered. 

This method enables the fermentation heat of the "manure to 
permeate the topmost layer. With pure and very liquid pig-dung, 
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the temperature rarely rises above 35 to 400C. But if such. dung 
contains a certain amount of straw or of horse-manure, it reaches 
500C. or more at the surface and 60 to 70° at a depth of 15 ems. 
The dung deposited in the morning may, under favourable condi
tions, reach these high temperatures by 5 or 6 o'clock in the 
evening of .the same. day or at latest by the next day. Slight 
compression seems to promote the rise of temperature. Moreover, 
aU the eggs deposited on the surface of the sacking by flies 
attracted by the smeiJ of pig-dung will perish, 

We do not yet know how long the dung must be kept covered 
before tht' tarpaulin can be removed without risk of egg-laying 
by flies. It might possibly be found useful to cover the completed 
stack with a layer of earth, peat litter or fresh cow-dung. 

If stables and sties were conscientiously cleaned out every day, 
the number of eggs involved would be ·far Jess than· those laid in 
the manure-heap, and, if the latter is covered with cow-dung or 
other material throughout the fly season; the number of flies which 
succeed in developing during the year should be comparatively small. 

The raising of the fermentation heat by tarpaulin-covering 
acquires special practical importance when byres and sties are not 
cleaned out daily. Fly maggots dislike temperatures above 40° 
and will n;aove to cooler parts of the manure-heap-i.e., the surface. 
If the surface is covered with sacking so that the temperature under 
the sacking is still 50° or more, many of the Jarvre will be killed by 
the heat. Thus, in the course of our experiments, we found large 
masses of dead larva! on the surface of the heap when we removed 
the sacking [Plate XIII (b)]. 

The lack of oxygen and the generation of poisonous gases may 
also contribute to the destruction of larvre. To kill those which 
manage to slip out at the sides of the heap, where the temperatures 
usuaiJy remain below lethal point, it will suffice to stack another 
rectangular block up against the exposed side before the pupae 
have time to develop. 

We did not begin to try this method until towards the end of the 
summer, so that we can make no definite statement as to its prac
tical value ; but the results achieved are promising, and we intend 
to pursue .our experiments in 1934. The sacking method is a 
combination of the preventive method with the biothermic method, 
for, when it is properly carried out, not only is oviposition prevented, 
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but any maggots and pupre already present in the dung removed 
from the byres will be killed. 

5. OTHER MEASURES. 

An essential requirement, if the fly population of a farm is to be 
kept down to a tolerable minimum,js rhe regular cleaning of animal
sheds, in particular, calf-stalls and horse-stall!?, in which, owing 
to the very common practice of allowing the dung to accumulate 
for months, thousands of house-flies and the bulk of stable-flies 
breed. Our observations show that the dung layer on the floor 
of such stalls generally has a temperature of 20 to 250C. Now, 
at 25°C., Stomoxys requires sixteen days to complete its life cycle 
and Musca only twelve; it follows, therefore, that such stalls should 
be cleaned out every week-at any rate, during the summer. 

The removed dung may be covered with sacking or-if it is only 
a small quantity-it may be buried in the warm part of the dump, 
provided the "temperature is sufficiently high to kill. maggots and 
pupre. 

If none of the covering methods mentioned here are regarded 
as suitable-and simpler methods of control can hardly be conceived 
-the only thing left is to remove the dung every day or every few 
days to a manure-heap out in thefields, well removed ,from the 
farmhouse. The observations we made on a few farms in Denmark 
indicate that the fly nuisance can be considerably abated in this 
way, since flights from the manure-heap to the house and back are 
thus checked. This is certainly the simplest of all measures, but it 
does not represent actual control, for the flies breed anyhow and, 
in districts where farms lie close together, it simply means driving 
them over to the neighbours • 

. 
To sum up, the periodical and conscientious cleaning-out of all 

animal-sheds during the summer and the covering with cow-dung 
or sacking of the fresh pig-dung and horse-manure constitute the 
most practical means of dealing with the fly nuisance on Danish 
farms. We cannot, of course, completely exterminate flies, but it 
is possible at any rate to keep the numbers down to a bearable 
minimum, and farmers should realise that it is just as shameful 
to be infested with flies as with any other kind of vermin. 
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There can obviously be no question of applying direct to other 
countries in which conditions are different the methods which have 
proved successful in Denmark. In that country, where the fly 
nuisance is attributable mainly to the large number of pigs kept, 
the principal question is that of the manipulation of the pig-dung, 
and the high standard of stock-breeding technique warrants the 
hope that measures of fly cont,ol will be successfully applied. 

We can only hope that the results of our investigations can be 
adjusted to suit the needs of other countries and tbat they will, at 
all events, focus public interest upon the important problem of 
fly control. 



Pl. I. 

MWica dolllestica. Female, x 15. 



Pl. I I. 

Stomoxys calcitr&JUI. Female, X 15. 
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Ln>eroeta irrltazt.. Female, x 15. "V -
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Larva of Stomoxys calcitrans, X 15. 
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Larva of Musca doz:nestica, x 15. 

-<: 



Larva of Hmmatobia stimulans, X 15. 
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Larva of Lyperosia irritans, x 15. 
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Pl. VI. 

Pupnrium of Stomoxys calcitrantJ. 

C.) 

Older puparium of Musca domeatica. 

..Q 

Puparium of Musca domeatica a few hours old. 

Pupariurn of Musca domeatica immediately after pupation. 



Larva of Musca domestic& in manure. 

Collection of Musca domestica as found in the outer layer of straw nt the bnso 
of manure heaps. 

PJ. VII. 

n 
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a 

Batch of MWICa dome..Uca eggs produced by a single female 
in a single oviposition, x 12. 

b 

The pupa proper of Mu.Ka domHiica dlaecUd 
out of the puparium. Below the eye, tbe left 
spiracle (brown) Js visible. x 15. 

<! ---• 



Pl. IX. 

Eggs of Yarious sp ecies of fli es. 
X 50. 

a c 

Musca domestica. Lyperosia irritans. 

b d 

Stomoxys calcitrans. Hoomatobia stimulana. 



Pl. X. 

Musca domeatica freshly emerged from puparium, wings still folded, x U . 



Posterior- spiracles of vanous fly larvre. 
Pl. i I. 

Greatly en lar~-tect. 

a 

Musca domestica. 

Stomoxys calcitrans. b 

Hcematobia stimulans. c 
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(a) 1\!anure stacked in compact rrctangular blocks ; pig-dung first deposited 
and covered with cow-dung. 

(Tune Agricultural School, July 1933). 

(b) Manure dump on a !ann in North Jutland. Stacking into compact 
rertangular blocks and daily covering of the pig-dung with cow-dung 
reduces loss of nitrogen and makes the heap unsuitable as a breeding
place for the house-fly. Wire netting prevents the hens from pecking 
the surface. 

(r) Heap of pig-dung covered with sacking. A metal tube is inserted in the 
dung to measure temperatures of deeper layers. 



Pl. XII. 

b 

c 



(a) A heap of pig-dung unsatisfactory from the economic and sanitary points 
of view. The large surface allows of a maximum loss of nitrogen and 
affords an Ideal breeding-place for house-flies. 

(b) The sacking of the dump shown on plate XII, fig. c, is folded back to 
show collection of maggots killed by fennentation heat. 



Pl. Xlll. 
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THE THERAPEUTIC EFFICACY OF TOTAQUINA 

IN HUMAN MALARIA 

The present report marks an important stage in the history of the 
Malaria Commission, the concluding phase of its eflort to find some 
drug that would be at once eflective against malaria and less expensive 
than quinine. Ever since its inception, in 1923, the Malaria Commis
sion has, in fad, included the problem of the treatment of malaria 
patients among its subjects of enquiry. 

Most of the countries in which malaria is rife--especially in the 
tropics-have a population which lives under very precarious economic 
conditions ; large numbers of malarit1 patients receive no treatment. 

Only ten years ago "malaria treatment" was synonymous with 
"quinine treatment". Now, quinine is expensive, very expensive 
even, where its trade is not strictly controlled. 

It was thus natural to argue that, if it proved possible to reduce the 
price of quinine, more patients could be treated. The reduction of 
the price of quinine was an economic problem ; price control, the 
distribution of the drug at reduced prices or free of charge in malarious 
countries was a matter both of economics and of internal policy. There 
was, however, one purely medical field whose exploration might conduce 

S.d. N. 1.130 (F.) 1.225 (A.) 10134 Imp. Daranuere. Dijoa. 
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to the achievement of the objects in view: research with a view to discover
ing a cheaper drug than quinine. There was the precedent of British 
India, which was using cinchona febrifuge, a mixture of the residual 
alkaloids of quinine, with the addition of a certain amount of quinine. 
And it was pertinent to ask whether this experiment might justify the 
advocacy of a mixture of alkaloids as a medicament for the treatment 
of malaria. . 

The Commission instructed a Sub-Commission to Investigate the 
question of quinine in its three aspects : botanical, chemical and phar
macological. Co-ordinated tests, carried out under its guidance in 
various countries with a view to determining the therapeutic action of 
cinchonine and mixtures of alkaloids comparatively to that of quinine, 
demonstrated the fact that the efficacy of certain mixtures of total alka
loids of cinchona bark was equivalent to that of quinine. There 
remained but t~ standardise these mixtures, to lay down the mode of 
preparation and chemical and biological analysis in order to reduce 
them to identity. In 1931, the Commission gave the name of Tala
quina to the new standard preparation thus recommended. 

There was no suggestion of replacing quinine by Totaquina. It 
was inlented, however, that the use of mixtures of alkaloids should 
enable treatment to be extended to the masses just as the use of cod-liver 
oil has enabled preventive antirachitic action to be undertaken on a 
wider scale. These mixtures are, in fact, leSs expensive than quinine, 
for they are obtained either by adjusting the residual products of quinine 
manufacture to the standard specification by the addition of quinine, 
or by the extraction of all the alkaloids from the bark of the least expen
sive species of cinchona, such as C. robusta and C. succirubra. It is 
a well-known fact that the rationalisalion of quinine production has 
led to the selection of that species of cinchona whose bark has the highest 
quinine content-C. ledgeriana, a very delicate specie& which only 
flourishes in areas. satisfying certain special conditions as regards 
altitude, soil, temperature and moisture. The cirrumslance that only 
C. ledgeriana is at present employed for the manufacture of quinine 
gives the producing countries a practical monopoly· and thereby 
influences the prices of quinine. · · 

The two other species-C. robusta and C. succirubra-which are 
much less delicate, can be grown in most tropical countries, for which 
reason their bark is cheaper. Whilst they contain less quinine, their 
total alkaloid content may be higher even than that of C. ledgeriana. 
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Finally, the manufacture of Totaquina with such barks is much more 
economical than the process of quinine extraction, seeing that the various 
alkaloids are not separated. 

In order to facilitate the adoption of Totaquina by the phurmacopreias 
of various countries, the Commission instructed experts to work out 
methods of analysis, and communicated these to the national pharma
copreia committees of malaria-infested countries. It should be added, 
in conclusion, that certain factories prepared the various samples 
of Totaquina which were used in the clinical tests whose results eire set 
forth below. 

• • • 
The Health Committee, at its twenty-first session, May 1934, 

adopted the following resolution of the Malaria Commission : 

"The Malaria Commission, 
"Having noted the therapeutical experiments carried out with 

Totaquina and having studied Dr. William Fletcher's report 
thereon : 

"Considers that Totaquina seems able to fulfil the purpose for 
which it was intended, since, having regard to its efficacy-equal 
If! or only slightly less than that of quinine-, facility of preparation 
and cost price, its use would enable malaria 'treatment to be 

extended over a wider field ; 
· "Recommends that the report, together with an introductory 
note, be distributed to Health Administrations in malarious 

countries; 
"And requests the Health Section to assist Health Administra

tions who wish to employ this remedy in the treatment of malaria 
and to hold itself at the disposal of any institute which might 

continue this research work." 



I. Clinical Tests carried out under the Auspices . 
of the Malaria Commission 

by 

E. J. PAMPANA, 1\f.D., D.T.M. & H., 
Member of the Health Section of the Secretariat of the League of Nations. 

Definition of Totaquina. 

"Totaquina" is the name given by the Malaria Commission to a 
new standard preparation consisting of the total alkaloids of cin
chona bark. 

According to the definition of the Malaria Commission, Totaquina 
should contain 70 per cent of crystallisable alkaloids and not less 
than 15 per cent of quinine. It should not contain more than 20 
per cent of amorphous alkaloid~. or more than 5 per cent of water, 
and the mineral ash content should not exceed 5 per cent, and if 
possible 3 per cent. 

Types of Totaquina used in the Tests. 

Type I (made direct from the bark of Cinchona succirubra) : 

1. B. & W. - made by Messrs. Burroughs, Wellcome and 
· Company, London ; 

2. Madras-prepared by the Madras Government Factory. 

Type U (made from residues of quinine extraction, and adjusted 
to the Malaria Commission's standard specification) : 

3. Turin II A 1 · . 
4. Turin II B \ made by the Turm State Quinine Factory. 

5. Howards-made by Messrs. Howards, London. 

With the exception of the Howards product, which was supplied 
directly by the producers, the various preparations were distributed 
by the Health Organisation to the following workers : 

Dr. BoRCJt, Central Field Health Station, Nanking, and 
Dr. CHEER, the Central Hospital, Nanking ; 



THE THERAPEUTIC EFFICACY OF TOTAQl."I:SA 329 

Dr. E. DE BuEN, Malaria Institute, Navalmoral de Ia Illata, Spain ; 
Colonel S. P. JAMEs, Horton Hospital, Epsom, England ; 
Dr. A. Neave KINGSBURY, Institute for llledical Research, Kuala Lumpur; 
Dr. H. KusAMA, Central Health Bureau, Tokyo.; 
Professor E. MARcuoux, Pasteur Institute, Paris ; 
Professor G. MEMMI, Regio Ospedale della Misericordia, Grosseto, Italy; 
Professor D. MEZINCEscu, Institute of Hygiene, Bucarest, and Professor 

A. SLATINEANU, Institute of Hygiene, Jassy; 
Professor W. MoLLow, Alexandrovska Hospital, Sofia ; 
Professor Ed. SERGENT, Pasteur Institute of Algeria, AlGiers ; 
Lt.-Col. J. A. SINTON, Malaria Survey of India, Kasauli. 

Composition of the Products employed in the Test. 

Dr. T. A. HENRY, Director of the Wellcome Chemical Research 
Laborato.ries (W.C.R.L.), arranged to have the Madras, Turin 
II A and Turin II B products analysed in his laboratory by the 
"B Method" (see Annex), which was also adopted by the Madras 
Laboratory ; the Turin Laboratory, on the other hand, carried out 
its analyses by the" A Method" (see Annex); finally, the Ill/awards 
preparation used at Kuala Lumpur was analysed by Byron and 
Simpson by a third method. 

Table 1 and Graph 1 give results of these anal~ses. 

Table 1. 

COMPOSITION OF THE SAMPLES OF TOTAQUINA USED FOR THE CLINICAL TESTS, 

TYPE I TYPE II 

B • .t: W., Madras Turin II A I Turin II B J Honrdi 

Analysis by Analysis by 

Fao- Fac- Fae- I. I. B., 
w.c. &.1. W. C.I.L. W.C.I.L. IT. C. l. L. luala 

tory tory tory lumpur - --- - - - - -
Quinine ....... 32.5 32.0 26.1 15.84 17.0 26.90 28.5 19.3 
Cinchonidine •.. 34.2 30.0 31.2 7.91 6.6 25.58 21.1 5.3 
Cinchonine ...•• 20.1 10.5 14.1 55.12 50.9 25.12 23.2 49.9 
Quinidine .•••.• - 0.8 5.7 0.27 1.1 5.40 2.6 2.8 

-- -- -- -- - -- - --
Total crystalli-

83.00 75.4 77.3 sable alkaloids. 86.8 73.3 77.1 79.14 75.6 

Amorphous alka- -
loids 9.9 15.0 23.1 12.67 13.5 15.30 18.2 14.7 

•••••••• 0 

2.3 Moisture ...•.•• 2.6 4.8 - 3.28 3.0 - -
Ash 0.2 4.5 0.7 I 3.94 4.3 - trace 1.8 

•• 0 ••••••• 
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Graph. 1. - COKPOSITION OF THE SAMPLES OF TOTAQUINA 
USED FOR THE Cl.INICAJ:.. TESTS. 

Table 1 shows that Turin II B, though manufactured from the 
residues of quinine extraction, possesses the characteristics of a 
Type I Totaquina-that is to say, a product prepared direct from 
the bark of Cinchona succirubra : high content of quinine and cin
chonidine, comparatively low content of cinchonine ; and that it 
proves very similar to the first experimental sample of Totaquina 
extracted from C." succirubra, which was analysed by Dr. HENRY in 
1932 (see Transactions of the Royal Society of Tropical Medicine 
and Hygiene, volume XXVI, page 112). 

As regards the two types of Totaquina II, prepared by the State 
Quinine Factory at Turin, the Director of that establishment wrote 
to us in the following terms on July 15th, 1933 : 

"U the tablets of Turin II A have not given very satisfac
tory results (in respect of their disintegration in water), it is 
certainly due to the fact that they were composed of pure 
Totaquina ~thout the addition of any substance to render 
them friable. The alkaloids in the form of free bases, when 
compressed into tablets, are not very soluble, even in dilute 
. acids, whereas in powder form they are easily soluble. The 
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therape'utic action of the drug would certainly be very much 
increased if the alkaloids were given in the form of hydro
chlorides or sulphates." 

Dr. FIELD, of Kuala Lumpur, informs us, however, that the com
pressed tablets of Turin II B, which are similarly manufactured 
by the Turin Factory, but made up with an excipient designed to 
make them friable, easily break up and can be kept for long periods 
under tropical conditions without special precautions. 

The results of analyses carried out both by the manufacturers 
and by the Wellcome Chemical Research Laboratories show on the 
whole "as good an agreement as can be expected" (Dr. Henry). 

The results of the manufacturers' analyses differ considerably 
f10rn those of the Wellcome Chemical Research Laboratories so 
far as concerns the quinine content of the Madras sample (factory : 
32.0; W.R.C.L.: 26.1) and the crystalllsable alkaloid content of the 
II B (factory : 83.0 ; W.C.R.L. : 75.4) ; it should be observed, how
ever, that the samples analysed by the W.C.RL. were aln·ady 
mixed with starch in readiness for compression into tablets, and that 
the addition of this substance distorted the results of the analysrs. 
In the Turin II A (without addition of starch) the content of matter 
insoluble in alcohol was 2.58 per cent as against 26.13 per cent in 
the Madras and 26.90 per cent in the Turin II B. It being inipos
sible to determine how, in the last two specimens, the moisture, 
the ash and the matter other than starch insoluble in alcohol should 
be apportioned between the Totaquina and the added starch, the 
W.C.R.L. worked, not direct on the suppli~d samples, but on ihcir 
alcohol-soluble extracts. The analyses of these two products are 
therefore liable to indicate an unduly high alkaloid content, since 
moisture, organic matter insoluble in alcohol and possibly part of 
the mineral matter have been eliminated. 

· Technique of Clinical Tests. 

These tests were carried out during the 1933 malaria season in 
Algeria, B~Igaria, China, France, Italy, the Federated 1\lalay 
States, Morocco, Roumania and Spain. In order to standardise 
so far as possible the technique of the experiments and to prevent 
any selection of cases likely to give misleading results, a special 
record card was drawn up and sent to all workers. 
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The present report covers a total number of 1,144 cases including 
1,055 treated by Totaquina and 89 quinine-treated controls (see 
Table 2). 

These cases are distributed as follows among the various hospitals 
which took part in the tests : 

Algiers,. Marengo Hospital • : .............. · ..........•..•. 
Arcos de la Frontera, Spain, Malaria Dispensary .....•....•.. 
Fez, Morocco, Qocard Hospital .......................... . 
Grosseto, Italy, Regio Ospedale della Misericordia ..••..•.•.• 
Gurbanestl, Roumanla, Malaria Experimental Station .••••••. 
Jassy, lzolarea Hospital .............. '. ................ .. 
Jasay, Military Hospital ............................... . 
Kuala Lumpur, F.M.S., Malay Hospital and District Hospital. 
Nanking, Central Field Health Station .•..•.•••..••.•...•.• 
Navalmoral de Ia Mata, Spain, Institute of Malariology ••••.•• 
Paris, Aslle Ste. Anne .................................. . 
Sofia, Bulgaria, H6pital Alexandrovska •..•....••..•••.•••. 
Tomestl, Roumania, Rural Health Centre •.•...••••••.••.• 

Table 2. 

NUMBER OP CASES TREATED WITH EACH PRODUCT. 
(Distribution according to the kind of parasite.) 

p, P. 

19 
29 
62 
29 
28 

- 2.44 
212 

'158 
63 
54 
5 

23 
218 

1,144 

• 

P. 
P. p, vtvax vivax mala- Unde· All 

P. fa lei- mala- + + rim ler- forms 
vtvax parum rial P. fal· P. ma- + mined of 

clpa- far(.., P.lalcl- forms malaria 
rum pantm - - - - - - -

ToTAQUINA I. 

B. &W ....•.•. 165 113 10 4 1 - 4 297 
Madras • 0 ••••• 30 75 12 5 - 1 i 124 

-- - -- - ~ ---- --
Total type I •••. 195 188 22 9 1 1 5 421 

ToTAQUINA II. • 
Turin A • , . ,, .. 159 86 3 3 1 1 - 253 
Turin B ....... 104 107 9 2 - 1 - 223 
Howards 0 • 0 ••• 41 101 15 1 - - - 158 -. - - - -- - -- -
Total type II •.. 304 :194 27 6 1 2 - 634 

All Tolaquinas •• 1 499 
I 

1 482 1 49 1 15 1 2 3 1 5 11.055 · 

QuiNINE SuL-
PHATE ••••••• 1 
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Table 3. 

MEAN DosE oF ToTAQUINA PER KILOGRAMME OF Boov WEIGHT. 

PI.ASMODIVM VlV AX PLASM.ODJUII PA.LCIPARU!tl 

etg. ctg. ratio 

Cases 
kg. ratio 

. Cases k~. 

Mean Extremes Mean Extrrmes - - - -
Totaquina JB.& W., lzolarea 31 1.1 0.52-3.70 27 2.5 1.78-5.88 

• I Madras • - - - 38 2.45 1.60-5.33 
• II Turin A • 38 1.45 0.88-4.0 14 3.4 1.99-5.01 
• II Turin B • 12 1.01 0.84- 1.77 34 2.3 1.20-7.06 
• I B.&W., Tomesti 73 0.83 - 18 1.76 -
• JJ Turin A • 41 1.13 - 24 1.82 -
• JJ Turin B • 11 1.23 - 15 1.75 -
• II Turin B, Arcos 

de Ia Frontera. 27 1.32 -
• JJ Howards, 

Kuala Lumpur 41 2.75 2.00-4.40 101 2.9 2.20-440 

Pl.ASMODWM MALARLE 

• JJ Howards, l l l l Kuala Lumpur 15 3. 7 2.20- 4.4~ 

Dosage. 

The model case-record card prescribed a dose of 0.60 gramme 
of Totaquina per 70 kilogrammes body weight in cases of benign 
tertian and 1.20 gramme in cases of malignant tertian or· quartan, 

the cktg. ratios,being thus respectively 0.85 and 1.71. 
g. ' 

An examination of the record cards disclosed the not unexpected 
fact that these ratios have in many cases not been rigorously ob
served. The administration of a drug in tablet form does not, in fact, 
allow of the exact adjustment of dose to body weight. In practice, 
moreover, where the dose prescribed for an adult ib 1 gramme, for 
instance, such a dose is administered irrespectively of the patient's 
body weight. The dose of Totaquina actually given appears, 
generally speaking, to have been higher than that prescribed by the 
Commission. 

We give on Table 3 the average daily dose in centigranunes per kilo
gramme of body weight for those series of cases in which the 
available information enabled it to be computed. 



334. THE THERAPEUTIC EFFICACY OF 'rOTAQUINA . 
' 

The particulars of all the case-record cards have been collated 
and tabulated in sucij a way as to ·show the number of daily doses 
required to bring about the disappearance of fever, schizonts and 
gametocytes (Table 4). From this table, we then computed the 
percentages, which, though they have no absolute value, will none 
the less facilitate the comparison of the products (Table 5 and 
Graph 2). We have not, in these tables, taken account of cases 
in which the medicament produced toxic phenomena, since the 
proportion of such cases for the same drug varies very considerably 
from one centre to another. A critical analysis· of such cases 
appears in Dr. W. Fletcher's report, ori page 344. 

Method of Classification of Cases in_ the Statistical Tables. 

We have proceeded from the assumption that the disappearance 
of any symptom was due to the drug administered, the last dose 
considered to have taken effect being that administered about 
twenty-four hours, or, in exceptional cases, eight or even six hours, 
before the disappearance of the symptom. 

The symptoms of which account has been taken are the following : 
fever, the presence of schizonts and trophozoites, the presence of 
gametocytes and spleen enlargement. 

In Table 4, the headings "fever", "schizonts" and "gametocytes" 
are subdivided into eight columns numbered 0, 1, 2, 3, 4, 5, 5 +and D. 
Columns 1 to 5 give the cases in which the symptoms disappeare'd 
after the administration of from 1 to 5 daily doses ; column 0 gives 
the cases in which the symptom was absent at the begin~ing of 
treatment. Column 5+ gives the cases in which the sympt~ro 
persisted after the fifth daily dose-i.e., was ,still reported on the 

·sixth day (or exceptionally, as, for instance, in the Algiers Marengo 
Hospital series, six hours after 'the fifth dose, the last examination 
being made in the afternoon of the fifth day instead of the morning 
of the sixth). Finally, column D (doubtful) gives cases in which 
data concerning the symptoms were not furnished or in which 
treatment was not continued for five days. 
· In working out Table 5, the percentages were computed relatively 
to the total number of cases, less the cases recorded in columns 0 
(symptQm absent at the beginning of treatment) and D (insufficient 
particulars). 
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Fever • 
. 

An analysis of the record cards discloses certain slight rises of 
temperature (37.2 to 37.4°C.) which do not appear, clinically speak-

. ing, to be attributable to malaria. We felt that to record every 
rise of temperature above 37°C. as .. fever" would, especially for 
certain series, unduly prolong the recorded period of fever : we 
accordingly raised the minimum limit to 37.5oC. and prepared our 
tables according to the number of daily doses necessary to stabilise 
the temperature below that limit. In the Kuala Lumpur series, 
the limit has been set somewhat lower-i.e., at 99oF. (37.22oG.). 

Observation of Temperature. 

The temperature was taken four times a day at the Izolarea 
Hospital at Jassy and at the Gurbanesti Experimental Station; four 
times, three times, or twice a day at the Jassy Military Hospital, 
the Ospedale della Misericordia at Grosseto, and the Institute of 
Malariology of Navalmoral de Ia Mata ; twice or once a day at the 
dispensary of Arcos de Ia Frontera and at the Nanking Central 
Field Health Station. · 

Under the heading "Fever" of Tables 4 and 5, no account is taken 
of cases in which the temperature was taken but once a day. 

Generally, the. observation of temperature is continued to the 
sixth day-i.e., twenty-four hours after the last daily dose ; but 
certain institutes (Tomesti, Kuala Lumpur) discontinued it on the 
fifth day, with the result that the effect of the fifth dose cannot be 
gauged. If there was no more fever on the fifth day, the disappear
ance of the fever is regarded as having occurred after four doses, 
the assumption being that, if the fever had returned on the sixth 
day, it would have been recorded on the cards. If there was still 
fever on the fifth day, we have proceeded on the same argument and 
have classified the case in column 5, using italics. 

I 

Parasites. 

The distinction between schizonts and tro.phozoites provided for 
in the case-record cards was omitted from the tables, which only 
discriminate between schizonts (including therein young tropho
zoites) and gametocytes . . 
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The number of parasites has also been omitted from the tables. 
The case-record cards advocated a standard method of count 

over a hundred microscopic fields, the blood sample to be taken at 
I • 

the time of administration of the drug and all smears to be exammed 
by the same person. At the Izolarea Hospital and at the Tomesti 
Health Centre, the examination of smears was conducted strictly 
on standard lines. Elsewhere (Gurbanesti), although the examin
ation was made over a hund~ed fields, there was no count. Several 
centres (Jassy Military Hospital ; Marengo Hospital, Algiers ; 
Hopital Cocard, Fez; Alexandrovska Hospital, Sofia; Central Field 
Health Station, Nanking) were not content merely to use the advo
cated technique; but proceeded also to thick-drop examinations. 

Other C~!ntres made examinations more frequently than ou~ 
method required. At Gurbanesti, the blood was examined three 
times, on the first, third, and fifth day of treatment.. At Kuala 
Lumpur, the blood was frequently examined seven days after the_ 
beginning of treatment. At Nanking; an attempt was made to 
mobilise the parasites by an injection of ephedrin given during the 
afternoon of the sixth day. In order to preserve the uniformity of 
our work, we have left aside these additional examinations, whatever 
their value. At the same time, if we had only included the cases 
examined by our method, we should have had to discard the 
following: 

Grosselo : 29 cases examined sometimes by smears and sometimes 
by the thick-drop method. 

Navalmoral de Ia Mala : 27 cases in which the data concerning 
the disappearance of schizonts are based upon thick-drop examina
tions. 

Kuala Lumpur : 158 cases in which the blood examination was 
carried out by Sinton's method. 

By accepting these, we have embodied in our tables 214 cases in 
which the blood examinations were carried out more . elaborately 
than in other series and in the quinine-treated controls, and are 
hence liable to show a greater persistence of parasites than if they 
had been examined by our standard method. If they somewhat 
modify the results. of our analysis, they do so rather in a manner 
unfavourable to Totaquina. ' 

·We have disregarded the temporary disappearance of parasites 
during the five days treatment. If, therefore, the schizonts 
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disappear after the second or third dose and n•cur after the fourth, 
in order to disappear again on the sixth day, tht•y are rt'conlt·d 
as having disappeared after the firth dose. 

Owing to the fact that alkaloids of cinchona produce no l'ITt·rt 
upon the gametocytes of malibrnant tertian, we fdt that no ust·ful 
purpose would be served by determining the rate of dbappenrance 
of such forms after each dose. In Table 5, we have indicntcd tlw~e 
rates at the end of treatment, and in Graph 3 we have omilll•d tl~t·m. 

Spleen Enlargement. 

Several centres give no particulars as to the size of the splt•t•n. 
Such particulars as have been furnished have not bt•cn n•porlt•d 
in a uniform manner. Whilst the Roumanian figurl's indicate 
the position of the lower edge of the splcl'n rl'lutively to the 
costal border and the umbilicus according to Schil!Tncr's system, 
which is the method adopted by the 1\lalaria Commission, the 
Spanish hospitals followed Boyd's method, whilst the Chirwse 
hospitals state in centimetres the distance which the lower edge of 
the spleen projects below the costal border. Thl'se di!Tcrenc,t•s of 
methods are, however, immaterial to our compilation, since Table 4 
is not intended to show the amount of spleen retraction following 
treatment, but merely indicates, in cases where splcooml'galy was 
present at the beginning of treatment, whether the splt•t•n had bt•cn 
reduced in the course of treatment or not. In one single case, 
treated at Nanking, the splren seems to have increased in volume 
after treatment. 
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ANNEX. 

CHE~IICAL ANALYSIS OF TOTAQl'l:-\:1.. 

PnocF.ss A. 
Total Alkaloids. 

Dissolve 1.55 gramme of Totaquina In 75 rc. of warm ulcohol (!16 P<'r ceut), 
cool the solution, filter, evaporate the filtrate to dryness nnd wrl~h the r .. lotne 
(a). Dissolve the residue in 10 cc. of normal hylirochlorlc uclol, add 20 cr. uf 
distilled water, filter the solution nnli wash the llller pnptr with dl•tllled water 
until the filtrate measures 75 cc.; warm the llltrnte ami neutralise uartly with 
half-normal caustic soda solution, using lltmua puper as· lndlrator. En•·h c·r. 
of normal hydrochloric acid Is equivalent to 0.31 gramme of totul ulkalolols. 

Quinin• Uljd Cinchonidln•. 

Evaporate the solution, prepared aa described above, to 50 cc, and oet "'hie 
for two hours ; filter. Wash the filter paper with oufficlent distilled ,.·al<·r to 
bring the volume of the filtrate to 100 cc., evaporate aguln to 50 cc. and, while 
still warm, add 10 cc. of a 40% solution of &odium tartrate; render the mixture 
faintly acid by the addition of a few drops of a 10 % oolullon of tartaric achl 
and allow to stand overnight. 

Collect the precipitated quinine and cinchonidine tartrates on a lllt.r, wash 
with small quantities of cold distilled water, until the romhlned filtrate und 
washings measure 80 cc., then dry the precipitate at 105• C. for three honnunrl 
weigh. Add to the weight 60 milllgrammea aa a correction for the oolulolllty 
of quinine and cln~honidlne tartrate&. 

Tbe relative proportions of quinine and cinchonidine In this precipitate may 
then be determined from the following data : 

Quinine tartrate, dried at 105• C., Is reprrsented by the formula (C,.II,.:o-:,O,), 
C,H,O., H,O, contains 79.41 per cent of quinine base and, under the rondlllonl 
described below, has an observed rotation of -8.8.5•. 

Cinchonidine tartrate, dried at 105° C., 11 represented by the fonnula 
(C,H.,N,O),, C,H,O,, contains 79.68 per cent of cinchonidine l.oa•e and, uudcr 
the conditions described below, bas an obaerved rotation of - 5.48•. 

Each unit per cent of quinine tartrate preaent In the precipitate ther.Core 
augments the.observed rotation of cinchonidine tartrate loy 8.85•- 5.4R•/Ifl0 -

-0.0337•. 
Dissolve 0.5 gramme of the dried tartrate precipitate In 3. 75 cc. of normal 

bydrochloric acid, dilute wltb di>tilled water to 25 cc., add 25 m!lllgrammeo of 
decolorising charcoal, shake well, filter into a 2-declmeter tul>e and o!Jaerve 
the rotation for aodium light ln a suitable polarimeter. 
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Example: 1.55 gramme of a sample of Totaquina gives 1.2 gramme of tartrate 
precipitate, whose rotation, determined as described above, Is -7.20•. The 
proportion of quinine tartrate present In the precipitate Is given by the expression 
7·20 - 5·45 =51 per cent and that of cinchonidine tartrate, by diflerence, is 49 

0.0337 
per cent. From these figures the amounts of quinine and cinchonidine In the 
sample of Totaqulna can be readily calculated thus : 

51 x 1.2 x79.41 
~~;:;..:..,,.:..;:-~ = 0.486 gramme of quinine = 31.35 % ; 

lOOx 100 

49 X 1.2 X 79·68 .. 0.468 gramme of clnchonld;ne = 30.20 per cent. 
lOOx 100 

For the determination of quinine and cinchonidine by the polarimetric method, 
It is essential that the precipitated tartrates should be clean and of pale colour. 
If not; they should be re-preclpitated by dissolving them in a solution of tartaric 
acid, warmed to boiling and while at this temperature solution of ammonia 
or caustic soda should be added until the reactio~ Is just alkaline. The preci
pitate Is left to stand overnight and then filtered, washed, dried, etc., as already 
described. 

Quinine and Cinchonidine by Melhoxyl Determination. 

Since quinine contains one methoxyl group and cinchonidine contains none, 
It Is also possible to estimate the proportion of quinine In the mixed tartrate 
precipitate by a met11oxyl determination by the Zelsel method. For this pur
pose, the mixed tartrates dried at 105• C. may be used direct, or the mixed bases 
regenerated from the tartrate precipitate may be employed. Although there 
Is no unanimity as to tile merits of this method, It has been considered desirable 
to draw attention to It, as a permissible alternative to the polarimetric method. 

Cinchonine.- Shake the filtrate of 80 cc. from the tartrate precipitate with 
70 cc. of chloroform and 10 cc. of a 16 per cent solution of caustic soda. Separate 
the chloroform and repeat the agitation witil a second 70 cc. of chloroform. 
!lUx the two quantities of chloroform, evaporate to dryness, dry the residue (b) 
and weigh, This residue contains cinchonine, quinidine, amorphous alkaloids 
and the bases from 60 mllligrammes of tartrates of quinine and cinchonidine 
(solubility correction). 

Dissolve the residue (b) In 15 to 25 cc. of warm alcohol (96 per cent), cool, 
add an equal volume of distilled water and allow to stand overnight to complete 
the separation of cinchonine, filter, wash witil 25 cc. of alcohol (50 per cent), 
dry at 105• C. and weigh. Add a correction of 1 milllgramme of cinchonine 
for each cc. of alcohol used. 

Quinidine.- Warm tile filtrate from tile cinchonine on a water-bath until the 
alcohol Is evaporated, neutralise with hydrochloric acid, filter, add 5 grammes 
of sodium Iodide and allow to stand overnight to complete precipitation of the 
alkaloidal hydriodldes. Filter, wash the residue with a little water and finally 
with two portions each of 5 cc. of alcohol (94 per cent). Dry the quinidine 
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hydriodide at 105• C. and weigh, adding a corre<tion of 0.8 miiii;trunune f,>r 
each cc. of alcohol used. The corrected weight x 0.717 givea the amount of 
quinidine. 

AmorphoiU Alkaloid•. 

The quantity of amorphous alkaloids Ia given by the dillerence b•tw~~n the 
weight of residue (b) (see page 340) and the sum of the weights of cinchonine 
and quinidine found. 

Alternative Proce .. for Cinchonine and Quinidine. 

The llltrate and washings from the preclpltnted tartrutcs are run Into 8 

separator containing 80 cc. of alcohol-free ether and an excess of solution of 
sodium bydroxlde and shaken. The aqueous Ioyer Ia run oil Into a second 
separator and shaken with two further portions of 80 cc. of ether, each portion 
of ether being returned to the first separator. The combined ethereul extruch 
(usually containing cinchonine In suspension) are washed with a little wuter, 
and the alkaloids extracted from the ether by shaking with 10, 10 and 5 cc. 
of normal sulphuric acid and finally with 10 cc. of water. The comblne<l achl 
and aqueous liquids are run Into a separator containing 25 cc. of ether (ulcohol
free) and 30 cc. of normal sodium hydroxide solution, shaken and allowed to 
stand 1 bour. The precipitated cinchonine Is 111tered oil, a little water being 
used to facilitate the complete transfer of the precipitate to the 111ter ; the ether 
Is separated from the llltrate and again run through the precipitate on the Oller. 
The aqueous liquid Is again shaken with two separate portions of 25 cc. of ether 
and these ethereal washings are used to wash the precipitate. The precipitate 
Is dried at 100• and weighed, 0.08 gramme being added (correction for solubility 
of cinchonine In-ether). 

The llltrate from the cinchonine Ia run Into a separator, the 111ter-flask wa•hed 
out with a little water and ether, and added to the liquid In the separator. 
The aqueous layer Is removed and the alkaloids extracted from the ether by 
shaking with 10, 10, 5 and 5 ce. of 10 %acetic acid, which have been previously 
used to wash out any alkaloid remaining In the filler-flask or In the stem of the 
funnel. The combined acid solution Is raised to boillnll point, neutralised with 
10 per cent ammonia solution and 5 grammes of potassium Iodide added; allow 
to stand overnighL The clear supernatant liquor Is poured oil through a 
filter, the residue wanned with 5 ce. of 50 %alcohol, the liquor llltered, and the 
crystalline precipitate washed on to the filter with 5 cc. of 50 % alcohol. The 
precipitate Is dried at tOO• and weighed, 0.008 gramme helnll added as correc
tion for solubility of quinidine hydriodlde. The weight multiplied by 0.717 
gives the weight of quinidine. 

PROCESS B. 

'MoDIFIED PsocESs FOR ToTAQUIH"- TYPE II. 

1n the case of Totaquina of type II, which may be more highly coloured than 
those of type I and contain much cinchonine, It 11 desirable to eliminate the 

2 
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cinchonine first. For this purpose, dissolve residue (a) (page 339) in 25 cc. of 
alcohol (96 per cent), cool the solution, add 25 cc. of distilled water, set aside 
overnight, filter, wash with 25 cc. of _alcohol (50 per cent), dry and weigh. The 
filtrate from this cinchonine is then treated as described above for residue (a) 

for the estimation of quinine, cinchonidine and quinidine. 

ALTERNATIVE TO PRoCEss B.• 

·10 grammes of Totaquina are dissolved In 50 cc. of dilute hydrochloric acid 
(10 %), and transferred to a large separating funnel containing about 750 cc. 
of washed ether. Excess of ammonia solution (s.g. = 0.959) is added after 
shaking vigorously, and then again shaken about 50 times. Allow to settle 
and filter oil the rough cinchonine alkaloid at the filter-pump. This crude cin
chonine is washed on the pump with 50 % alcohol until the filtrate runs. through 
fairly colourless, and is tllen given washes with acetone until tlle filtrate again 

· runs nearly colourless. The filtrate Is evaporated to dryness in a beaker, and 
Is practically all amorphous alkaloid. The washed cinchonine is dried and 
weighed. 

Return tiie filtrate from tiie crude cinchonine to a second separator (the bulk 
of tiie first etiier being left In the first separator) and shake well with another 
500 cc. ether. Allow to settle and run oil aqueous portion {reserve this). Bulk 
the two etiiers and wash out witii 100 cc., 50 cc., and 20 cc. consecutively of 
5 % tartaric acid solution, allowing each acid wash to sefile thoroughly before 
running oil into a basin. Bring the combined acid liquor to the boil and 
neutralise with 20 % sodium hydroxide solution, using litmus paper as 
Indicator. Allow tlle Inixed quinine and cinchonidine tartrates about 18 hours 
to crystallise. This Inixed tartrate is filtered oil, given two small water 
washes (cold), dried and weighed. This mixed tartrate is tllen recrystalllsed 
(see page 340) and estimated polarimetrically. · 

The filtrate is transferred to a separator containing about 500 cc. washed 
ether, excess of 10 % ammonia added, and the Inixture shaken thoroughly. 
After settling, the aqueous layer is run oil into anotiier separator containing 
500 cc. washed etiier, and again shaken. The aqueous portion Is added to 
tiiat reserved from the primary extraction. The two etllers are bniked and 
washed out witii 80 cc., 40 cc., and 30 cc. of dilute sulphuric acid (2.5 %). The 
acid washings are transferred to a smaller separator, about 50 cc. of washed 
ether and excess of 10 % ammonia solution added, and tiie whole well shaken. 
Allow to stand twenty-four hours, when a furtller small quantity of cinchonine 
crystallises out. This is filtered oil, dried and weighed, and tlle weight added 
to that of the first crop of cinchonine. 

The filtrate is shaken with two successive lots of 500 cc. of ether, and the 
aqueous portion added to tlle otiier two alkaline liquors. The two etiiers are 

. 
1 The following process for tlle examination of Totaqninas of type II has been 

communicated to the Sub-Cominission by Mr. Bernard Howards and has been 
tried and found satisfactory in the laboratory of one member {Dr. Henry) of the 
Sub-Commission. 
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bulked and washed out with 50, 40 and 30 cc. dilute sui!Jimric acid (:l.5 ~u), the 
acid solution brought to the boil and neutralised with 20 % sodium hydroxide 
to litmus paper. Excess of potassium Iodide (about 10 gramm .. ) Is added and 
the precipitate allowed to stand overnight. The liquid Is poured oil (re•ene 
this) and about 20 cc. of 50 % alcohol added to the precipitate, .,·armed to 
about 50• C. and stlrred to dissolve amorphous hydrlodlde. The crystals of 
quinidine hydriodide are filtered oil on the pump and washed with two or three 
small lots of warm 50% alcohol, until all amorphous hydrlodlde Is dissolved out. 
The quinidine hydrlodide Is dried and weighed (weight X 0.717 - qulnldino). 

The alcohol is evaporated, the tlllrate then added to the other alkaline liquors 
and the whole extracted with benzolated amylic alcohol (British Pharmacop..,iu 
1914), the solvent being then taken to dryness and the residual alkaloid weil!hetl, 
the weight being added to the previous weight of amorphous alkaloid oi.Jtalned. 



THE THERAPEUTIC EFFICACY OF TOTAQUh"lA 

11. Critical Analysis of the Results achieved 

by 

William FLETCHER, M.D. Camb., F.R.C.P., London. 

I have examined the records of cases treated with Totaquina 
which were handed to me by Dr. Pampana, and I have checked 
my results by the statistical tables which he generously placed at 
my disposal. Both he and I have had some d~fficulty in deciding 
how to deal with doubtful or faulty returns, such as those where 
essential details have been omitted or where there bas been a wide 
departure from standard practice. My figures differed very little 
from his and, as I know the lines on which he made his decisions, 
I have adopted his figures concerning the numbers of the returns 
from each centre which should be accepted for Consideration. As 
rl'gards the cases found "positive" on the day after the last, that is 
the fifth, dose of Totaquina, I have included a few not admitted by 
him, because I was anxious not to weigh the scales in favour of the 
drug.l . I have, h~wever, given the hospital numbers of such "posi
tive" patients in order that they may be easily checked. I have 
excluded from my survey the mixed infections with more than 
one species of parasite, because such cases are comparatively few 
in number and are scattered among the different treatment centres. 
For the same reason, I have omitted quartan malaria, except in the 
Kuala Lumpur series, .which includes a group of 15 ca~es. 

The surest indicator of the efficiency of a drug in the cure of 
malaria is its effect upon the parasites, and this I have adopted as 
the criterion ; fever I have considered only in those cases where 
parasites persisted at the end of the course of treatment. Totaquina 
has no direct action upon the gametocytes of P. falciparum, and 
the records from some centres show that they were more numerous 
at the end than at the beginning of treatment; consequently, I have 
neglected them when assessing the value of Totaquina in subtertian 

th' Thllltehcad ses nut admitted In Dr. Pampana'a statistical tables as positive after 
e ose are starred, thus •. 
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malaria. One or two of the observt'rs at the dillt·n·nt tn·utnwnt 
centres have remarked on the diminution in the 5izt' of t•nlnrgt•cl 
spleens during treatment with Totaquina, such as would be expt•rlt•cl 
with a drug which destroys the parasite ; but records of the size 
of the spleen over a short period of six days, esp~cially wht•n tht•y 
are made ,by different people at a numbt•r of dillt·rt~nt stations, 
are unlikely to be of much value as a measurement of the t>ffirit·ru·y 
of treatment. 

A striking feature which is brought out by a study of the rt•furtls 
is the difference in the condition of the patients in one group and 
in another, at the beginning of treatment; for example, among the 
53 patients who were given Totaquina at Navnlmoral in Spuin 

. none vomited ; but, at Nanking, 25 patients vumited out uf Ill 
who were treated. Another striking dillercnce is the rt·spunse 
of the patients to treatment ; this was noticeably more prompt in 
the Roumanian centres than elsewhere. Neither the same kinds 
ofTotaquina nor the same doses were used at all the difft•rent centn·s; 
the form known as Type I, Madras, was used in cornparatiwly 
few places, and at Navalmoral almost only Type II was employed. 
This lack of uniformity would have mattered less if a control series 
had been treated with quinine at each centre ; unfortunately, this 
was done only in Roumania and the Fedt•rated Malay States. On 
these grounds, it seems to me a sounder method to discuss the n·sults 
of Totaquina treatment in various groups of centrl's ratht•r than to 
consider them all together and, for this purpose, I have divided 
them into four sections : (I) the four Roumanian centres, 661 
records ; (2) Kuala Lumpur, 157 records ; (3) Nanking, 61 records ; 
(4) the remaining European and the North-African centrl's, 199 
records. Though, as a whole, they cannot be considered a~ the 
records of an accurate scientific investigation, they give a good 
idea of the value of Totaquina in hospital and dispmsary practice. 

Roumania. 
The Roumanian group includes the following centres : (a) llclpital 

lzolarea, Jassy, 229 cases ; (b) Hdpital militaire, Jassy, 195 cases ; 
(c) Centre d'hygiene rurale, Tomesti, 212 cases; (d) the Experimc·ntal 
Malaria Station, Gurbanesti, 25 cases. The treatml'nt wa5 carried 
out with the following samples of Totaquina : Type I, B. & W. 
and 1\fadras; Type II, Turin A and Turin B. 
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Tables I and II show the results compared with those obtained 
by treating a control series with quinine. All the samples of 
Totaquina, except Turin A, appear to have been as effective as 
quinine. In 212 cases of benign tertian malaria treated with Tota
quina (excluding Turin A), parasites were found in only 19 on the 
day following the third dose, and in not a single one after the fifth 
dose. In 47 controls treated with quinine, parasites were found 
in 2 after the third dose, and in none after the fifth. The results 
in subtertian malaria were almost as successful: in 197 cases treated 
with Totaquina (excluding Turin A), asexual parasites were found 
in 12 after the third dose, and in 2 (1)' (Izolarea No. 83, Vasile, and 
Gurbanesti No. 32 Nikolae*) after the fifth dose. Vasile was an 
obstinate relapsing case and was treated three times in close succes
sion, Nikolae was a child of twelve ; neither of them had fever on 
the sixth day. Vasile was treated with B. & W., and Nikolae with 
Turin B. In a control group of 35 cases of subtertian malaria 
treated with quinine, parasites were present in 2 after the third 
dose, and in none after the fifth. The striking success of treatment 
with both Totaquina and quinine is probably to be explained by 
the immunity of the Roumanian population to which Professor 
CJucA has repeatedly drawu attention. 

Totaquina Turin A was not so effective ; in 108 cases of benign 
tertian malaria, parasites were found in 27 after the third dose, 
and in 4 after the fifth dose. (Izolarea No. 20 ; Hopital militaire . 
No. 71**; Gurbanesti No.14 and No.19). None of them, however, 
had fever at the end of the treatment. The results were still worse 
in sub tertian ; a~exual parasites were present in 22 out of 62 patients 
after the third dose, and in 9 (6) they persisted after the fifth dose 
(H~pital militaire, Nos. 160*, 165*, 166*, 168*, 171, 176; Tomesti, 
No. 125 ; Gurbanesti, Nos. 22, 24). The temperature had become 
normal on the sixth day in all except 4, Nos. 166, 111, 176, 22. 

an~ ;~;)~gures In brackets are those Riven In Table 4 (Inset between paRes 336 · 

• Not admitted In Table 4. (Asexual parasites were still present Ins ·mens 
taken only four hours after the administration of Tota · b th peel 
~ight hours aftor the druRW!Is given. (Note by the Equd'lma,) ut ere were none 

•• No 71 Aft th ' or. 
films, ~IU~n ~ck ~fpth•dNose, th16~ blood was nei!Btive for parasites in thin 
bl 5 • oa. v-165-166-168.-After the fifth dose the 
N:."': 7~8~e.;.~~et!.:'! ::;.~: parasites 1: thin films, positive In thick drops. 
In both cases after the fifth de cou(rNseols 0

6 
treatme~t, with blood still positive 

• ose. • y the Editor.) 
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The doses of Totaquina for adults were, for the most part, at the 
rate of either 0.6 gramme or 1.2 granune daily; the smaller dose for 
benign tertian and the larger for subtertian, but there \Wre devia
tions from this practice. The average weight of the palit•nts in 
the military hospital was about 60 kilogrammes. Smaller doses 
were given to children, many of which were treated at Tomesti 
and Gurbanesti. The weakness of this group as a test for Totaquina 
is the trivial nature of many of the infections (in numbers of easl's, 
the recorded temperature was never above 3So C., or 100.5o F.), 
and the very ready response to treatment. 

Table I, 

BENIGN TERTIAN MALARIA. RouwANio\. 

Treatment with Totaquina and Quinine tompartd. 

-
Numhfor of With With 

Place Drug pntlf'nts parntltN alter parn•U" after 
treatrd three dOWI nve dowe 

Izolarea .......... B. & W. 31 1 0 
Hllpital milltalre .•. • 16 0 0 
Tomesti 0 ••••••••• • 73 7 0 
Gurbanestl • • 0 •••• • 5 0 0 

Total .... 125 8 0 

Izolarea ••••••••• 0 Madras 6 1 0 
Hopi tal mllltalre ••. • 17 0 0 
TomesU • • • • • • 0 • 0 • • 6 2 0 
Gurbanesti • • • • • • 0 • 0 0 0 

Total .... 29 3 0 

lzolarea •••• 0 ••••• Turin A 38 9 1 (2) 
HOpltal mllltalre •.. • 22 8 1 (IJ) 
Tomesti • • • • • • • 0 •• • 41 6 0 
Gurbanestl • 0 •••• 0 • 7 4 :1 

Total .... 108 27 4 

, 
0 Izolarea •..•...•.. Turin B 12 1 

HOpital mllltalre ... • 31 2 0 
Tomestl .......... • 11 2 0 
Gurbanestl • • 0 0 •• 0 • 4 3 0 

Total •• 0 • 58 8 0 

Note.- Tbe figures In brackets are those given in Table 4 (inaet). 
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Number of Wltb With 
Place Drull patlento 

treated 
paraattea after 

tbreedooeo 
paraoltes alter 

ftve doses 

Jzolarea ••••• 0 •••• Quinine 14 1 0 
HOpltal mllltalre ..• • 18 1 0 
Tomntl . . . . . . . . . . • 15 0 0 
Gurban••U o I 0 0 0 o o • 0 0 0 

Total .... 47 2 0 

Table D. 

SuBTBRTtAN • MALARIA. RoUMANtA. 

Trtalmtnl with Tolaquina and Quinine compand. 

Place 
Number of With With 

Dru& patlenb pa....olt01' alter J>8"'1it .. • alter 
treated three dooao ftve dooeo 

lzolarea . , ........ ·s . .t w. 27 2 1 
HOpltal mllltalre ••• • 17 3 0 
Tomeatl . . . . . . . . . . • 18 3 0 
GurbaneaU • 0 ••••• • 1 1 0 

Total • 0 •• 63 9 1 

lzolarea .......... Madras 38 0 0 
HOpltal mllltalre •.• • 17 0 0 
TomesU .......... • 2 0 0 GurbanesU ....... • 0 0 0 

Total .... 57 0 0 

lzolarea ••• 0 ••• 0' 0 • Turin A 14 2 0 HOpltal mllltalre ••• • 20 11 6 (3) Tomeau • • • • • • • • • 0 • 24 
GurbanesU 6 1 

• • • • • 0 0 • 4 3 2 
Total .... 62 22 9 (6) 

bola rea .......... Turin B 34 
. 

HOpltal mllitaire •.• 1 0 • 24 0 0 TotneaU , .• , , ..... 
GurbanesU • 15 1 0 ....... • 4 1 1 (0) 

Total ••• 0 77 3 1 (0) 
boiarea Quinine 
HOpltal ndi1w.:e- : : : 15 0 0 • 13 TomesU •.. , .•...• 2 0 • 7 Gurbaneau ••••••• 0 0 • 0 0 0 

Total .... 35 2 0 
' Asexual parasites onl • y 
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Kuala Lumpur. 

The series of records from the Federate~ Malay Stah•s is partit-u
Jarly valuable as a demonstration of the action of Totaquina In 
malaria ; first, because the number of pnrasitl's p('r cubic millinwtrr 
was estimated every day by Sinton's method, and, secondly, bl'rausc 
a control group of patients was treatt•d with quinine. The numbt•r 
ot parasites, which was sometimes a hundred thousand or more at 
the beginning, rapidly dwindled to nothing, or was rl'duet•d to a 
few scanty remnants of the former hosts (see Table III). The rase 
records of the control series treated with quinine are not availuhlt•, 
but, fortunately, tables embodying· the results are givrn in the 
Annual Report of the Institute for Medical Research, Fedt•rated 
Malay States, 1932, and in the Notes on Totaquinal by Dr. J. W. 
Field. Dr. Field, as the result of an examination of 236 patit·nts 
treated with Totaq'!ina (including the series reviewed here) and a 
control group of 181 treated with quinine, found that there was · 
little difference in the therapeutic efficiency of the two drugs, but 
that the parasites disappeared rather more quickly with quinine. 
The investigation was begun by Dr. Field, who is Malaria Research 
Officer at the Institute for Medical Research, in August 1 !l32, and, 
as it was well under way before the request to test Totaquina was 
received from the Malaria Commission of the League of Nations, 
no change was made in the procedure which had been adopted, and 
consequently it did not altogether conform to the standard methods. 
The sample of Totaquina employed was type II Howards, and it 
was given in doses rather larger than those given in other centres. 
The daily dose in the majority of cases was either one ortwogrammes 
per 100 lb. body weight, which is 2.2 or 4.4 centigrammea per kilo. 
This corresponds to 24 or 48 grains for a man weighing 1 1atones 
(70 kilos). None of the Kuala Lumpur patients weighed nearly 
as much as this, only 2 of the 157 patients weighed all much as 
60 kilos, and less than a third of them weighed over 50. The actual 
dose given to most of the adults Wall 15 or 30 grains (1 or2 grammcs). 
The results obtained were excellent and, speaking with a long expe
rience of the two hospitals where these tests were made and of the 

1 A prkls of this paper, which Is about to be published lo the iJ/a/aiJan .\ltd leal 
Journal, was submitted with the case records from Kuala Lompur. 
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types of patients which are treated there, I can say without hesi
tation that they are as good as those obtained with quinine given 
In the same doses. The records do not show that the larger dose 
had any definite advantage over the smaller ; but Dr. Field, as the 
result of treating a larger series of patients, concludes that the 
optimum dose lies between the two. 

The results of five days' treatment with Totaquina were briefly 
aa follows : In 41 cases of benign tertian malaria, parasites persisted 
on the sixth day in 1 ; in 15 cases of quartan, in 3; in 101 cases 
of subtcrtian, in 8 (7) ; all examinations were made with thick drop 
preparations. 

In greater detail, the results-were as follows : 
Benign tertian, 41 cases; the numbers of the parasites decreased 

rapidly under treatment with Totaquina and, after the third dose, 
they could be found in only 13 cases ; after the fourth dose scanty 
parasites were still found in 6 cases ; two of these (Nos. 36 and 42) 
were not re-examined after the fifth and final dose, but parasites 
were found in only 1 (No. 38) of the remaining 4 cases on the sixth 
day. The temperatures of ,Nos. 36 and 38 had come down to normal; 
that of No. 42 was 99.6o F. on the fifth day ; it was not recorded on 
~~~ . 

Quartan, 15 cases. Parasites were present in 10 after the fourth 
dose. Three of these (Nos. 1, 6, 15) were not re-examined ; three 
(Nos. 2, 7, 10) of the remaining 7 were still positive on the sixth 
day, and No. 2 had slight fever. 

Sublertian, 101 cases ; asexual parasites were present in 35 after 
the third dose, and in 20 after the fourth dose (Nos. 4, 7, 8, 9, 43, 

. 48, 48, 59, 61, 61, 61, 62, 66, 70, 81, 89, 89, 92, 99, 99), though in 
very small numbers. Four of these cases (Nos. 70, 89, 89, 92) were 
not re-examined after the fifth dose ; but, of the remaining 16, scanty 
parasites persisted in 8 (7) (Nos. 4•, 7, 48, 48, 59, 61, 66, 99). Some 
or the patients in whose blood parasites persisted seem td have been 
particularly prone to relapse and difficult to cure ; Nos. 48, 59, 61, 
66, 89 and 99 appear from two to four times each in the records 
examined, In all the eight patients with persistent parasites. the 
tt•mpt•rature was nomlal on the fifth day. 

• No.4 Is reported as negative for asexual parasites after the fifth dose-i.e., 
on the sixth dnY-but a subsidiary examination was performed on the seventh 
dny, \\"llh t>ositlve result. (!\ott by 1/w EdiiOl",). 
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Table Ill. 

ILLusTRATING THE ACTION OF ToTAIJUI"A HoWARDS 11 oN Til& AsltXUAL 
PARASITES OF SoME CASES oF SuBTERTIAS MALARIA TRill TED IN KuAu LlliiPl'R 

BY DR. J. w. Flt:LD. 

The figures are the numbera of astxual paraai/u per cubic mlllimt/N!, 

- - . 

Case No. 59 65 61 70 78 

Day of treatment : 
First ••••••• 0 ••• 0 55,000 24,000 16,000 370,0<10 3l,OOO 
Second .......... 38,000 600 24,600 5UO 10,1Hl0 
Third • 0 •••••• 0 •• 24,000 200 2,000 103,0<10 11,:.1110 
Fourth •• 0 ••••••• 100 140 300 1,200' 20 
Fifth ............ 20 0 0 50 0 
Sixth ............ 50 

Central-Field Health Station, Nanking. 

The Nanking series, which comprises 61 records of benign and 
subtertian malaria, is reviewed separately from the European 
groups because nearly half the Chinese patients were troubled by 
vomiting, a symptom which occurred very rarely in Europeans. 
This series is not combined with the Kuala Lumpur group, bccau~e 
the form of Totaquina used in Kuala Lum.pur differed from that 
used in any other centre. Another point in which the Nanking 
series differs from the others is the special method by which the 
final examination of the blood was made on the day after the fifth 
dose ; an ordinary, thin-film examination was usually made about 
eighteen hours after the last dose and, six hours later, three more 
examinations were made at intervals, after an injection of ephedrine. 
As this series is considered separately, I have decided to accept the 
results of these four examinations which were made on the sixth day. 

Eighteen cases of benign tertian malaria were treated with Tota
quina, B. & W., with the result that parasites persisted in 6 twenty
four hours after the last dose-viz., Nos. E. 102, 111, 118, 119, 120, 
121-but none of them had any fever. Twenty-eight eases of 
subtertian were treated with the same drug, and parasites persisted 
in 6 (5)-Nos. E. 105, 116, i22, 123, • 139, 163-without fever (see 
Table IV). 

• Case No. 123 was negative for parasites according to the routine opecimen 
taken twenty-four hours after the fifth dose : became positive after an Injection 
of ephedrine. (Xolt by /he Editor.) 
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Six cases of benign tertian were treated with Turin A, with the 
result that, in 3 cases-Nos. E. 201, 202, 203-parasites persisted 
after the fifth dose, but without fever. Nine cases of subtertian 
were treated with the same drug ; asexual parasites were found in 
2 cases alter the third dose, but in none after the fifth dose (see 
Table V). 

The infections in this series of eases were not heavy ; in only 10 
of the 61 cases were as many as a hundred parasites counted in a 
hundred fields of the microscope, and in only 3 was the number 
above 200, excluding crescents. The temperature of most of the 
patients was normal at the beginning of the treatment j in only 
24 was it above 37.8o C. (100o F.), and in only 8 was it above 39o C. 
(102.2° F.). No control group was treated with quinine, and it would 
be difficult to asse_ss the value of Totaquina from this series alone. 
The results, on the whole, were not very good ; possibly the frequent 
occurrence of vomiting was responsible for this, but, in the absence 
of examination of the urine for the presence of alkaloids, it is 
impossible to say whether the Totaquina was absorbed in every 
cnse, or not. · 

Table IV. 

NAN KINO PATIENTS TREATED WITH TOTAQUJNA I, B, & \V, 

Benign tertian •••• 
Subtertlan •.•..• , 

Number 
ol po~Ueota 

18 
28 

.f6 

Number with 
paraslt .. alter 

third dOle 

6 
13 

19 

Number with para
lite"~~ (excluding cres

centa) alter filth dose 
6 
6 (5) 

12 (11) 

Table v. 
NANKtNa PATIENTS TREATED wtTH TououtNA n, TuRIN A. 

Number 
ol J)lltiODta 

Benl~ tertian • • • • 6 
SubterUan 9 

lli 

Number with Number with para
parasites aher altes (excluding cr« .. 

third ,dose cents) alter filth doae 
4 3 
2 0 

6 3 

Other Ctnlns in Europe and North Africa. 

I have considered the remaining centres as a single group of 199 
~st>s. The numbers at some of them are too small to be dealt 
With st>parately. The centft'S are : Instituto de 1\lalariologia, 
Navalmoral de Ia 1\lnta, Spain ; Dispensary of Arcos de Ia Frontera, 
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Spain ; Asile Ste. Anne, Paris ; Regio Ospedale della 1\lisericordin, 
Grosseto, Italy ; H<ipital de Marengo, Algiers ; H<ipital Corard, 
Fez, :\Iorocco ; H<ipital All'xandrovska, Sofia. The results are an 
indication of the therapeutic efficiency of Totaquina, but they cannot 
be regarded as a test of the relative value of the dilTcrent samplt•s 
of the drug, for one was used in one centre and another in another
for example, almost only Type II was used at Navalmoral and or!ly 
Type I at Marengo-and no control group was treated with quinine. 
The interesting temperature chart of a patient undergoing malaria 
therapy! at the Asile Ste. Anne (Case No. 4. Kral) demonstrates 
graphically the immediate elTect of Totaquina in a woman who was 
having regularly-spaced tertian paroxysms before its administration, 
TI1e doses in these centres were about 0.6 or 1.2 gramme daily, with 
smaller doses for children. -

The results of Totaquina treatment in this group are set out in 
Table VI ; briefly, they were as follows : in 113 cases of benign ter
tian, parasites were found after the third dose in 19, and after the 
fifth dose in only 4 cases-viz., Sofia, No. 1 ; Navalmoral, No. 23 ; 
Grosseto, Nos. 12 and 22. No. 22 had slight fever, the temperatures 
of the other patients were normal. In 86 cases of subtertian, asexual 
parasites were found after the third dose in 16, and after the fifth 
dose in 4 cases-viz., Marengo, No. 2 ; Navalmoral, Nos. 24 
and 41 ; Grosseto, No. 28. Grosseto, No. 22 and No. 28 had alight 
fever, but the remainder had none. 

Tahw VI. 

SHOWING RESULTS OP TREATMENT WITH TOTAQUINA IN THII GROUP CON&ISTINO 
OP TRB NORTH•APRICAN CENTRES, AND THE EUROPEAN CBSTRE&, OTHER THAN 

THoSE IN RouMANIA. 

Sample of Totaqulna 

Type lB. & W .... 
Type I Madras .•• , 
Type II Turin A ... 
Type II Tu rln B .•• 

Total 

Bmlgn Tuflan, 

Number ol 
patl•nl.l tnated 

22 
1 

45 
45 

113 

Numb..- In whleh Num'- In -hlch 
pausltee found p.rultn found 
alt.,. 3rd dose alter ~lb d-

4 
0 

11 
4 

19 

1 
0 
3 
0 

4 

1 Therefore not Included in the statistical tables. 
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Sublntlan, 

Number In which Number In which 
S..mplo of TotaquiJUO 

Number of para1ltes found parasites found 
ptOIIents treoled alter 3rd dose alter 5th dooe 

Type I B • .t W .•.. 22 2 0 
Type I Madras •.•• 18 2 1 
Type II Turin A •.• 16 4 1 

Type II Turin B ..• 31 8 2 

Total. ...... 86 16 4 

THE ToxiCITY oF ToTAQUINA, 

The reports from the ·different centres are not unanimous with 
regard to the toxic effects of Totaquina, and consequently each 
group is dealt with separately under this heading. The observations 
made here are limited to the objective signs-vomiting and albu
minuria-unless some other symptom was particularly prominent. 

The Roumanian Group.-No symptoms which can be regarded 
as due to the toxic action of Totaquina were observed in this group 
of patients. · 

At Izolarea, neither vomiting nor albuminuria was noted in 53 
cases treated with Turin A, or in 49 cases treated with Turin B. 
Albumin was found in 2 cases out of 59 treated with B. & W. and 
in 2 out of 52 treated with Madras ; but the albumin was present 
at the beginning of treatment in all four cases and it had either 
disappeared, or diminished in quantity, by the end of the five-days 
course. 

The' cases treated at the Military Hospital, Jassy, were also free 
.from toxic symptoms. Many of them were recorded as having 
traces of albumin in the urine at the beginning of treatment, and, 
in a few, it persisted to the end ; but these results were possibly due 
to the use of very sensitive reagents in the examination of the urine, 

. for traces of albumin were found with equal frequency (9 out of 
35 cases) in the control group which was treated at this centre with 
quinine. 

No toxic symptoms were noted among the patients treated at the 
Tomesti and Gurbanesti centres. A trace of albumin was found 
at the beginning of treatment in one of the Gurbanesti patients, 
but it had disappeared at the end. 

The daily doses given at these Roumanian centres were about 
0.6 gramme (9.25 grains) in benign tertian and 1.2 gramme (18.5 
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grains) in subtertian. Smaller doses were given to childrt•n : for 
example, at Tomesti, where there were many, 0.3 gramme was 
given to children, and 0.15 gramme to infants. · 

The Kuala Lumpur Group.-Vomiting was remarkably common 
among the patients treated at this centre with Totaquina Howards, 
and occurred in no fewer than 65 out of a total of 158. This symp
tom appears to have been due to the malaria rather than to the 
Totaquina, because the case sheets show that it decreased during 
treatment instead of becoming worse, as it would have done had 
it been due to poisoning. This view is confirmed by additional 
evidence from this centre, for Dr. Field states that, in a series of 
236 patients treated with Totaquina and 181 treated with quinine, 
103, or 25 per cent, were vomiting at the beginning of trratment, 
but only 12, or 3 per cent, at the end; in addition, the patients in the 
quinine group suffered as much from vomiting as those in the Tota· 
quina group. Again, in the Annual Report of the Institute for 
~ledical Research, Federated Malay States, 1932, the cases treated 
with Totaquina Howards, at Kuala Lumpur, are compared with an 
approximately equal number of cases treated with quinine, and the 
conclusion is reached that, as regards toxicity, there was no difTt•rence 
between the two drugs. The daily doses given in Kuala Lumpur 
were either 1 gramme or 2 grammes per 100 lb. body-weight
which is, roughly, 15 or 30 grains for the average Asiastic patient. 
These doses are larger than those generally used at the other 
centres. 

The Nanking Group.-A striking feature of the 63 case records 
received from this centre is the large number of entries made in the 
columns reserved for toxic symptoms. Vomiting is noted as occur
ring in 27 cases, discoloration of the skin in 26, and cyanosis of the 
lips in 18 ; but closer scrutiny shows that (except in one case, 

. E. 151) the symptoms were present when treatment was begun, and 
that they generally disappeared a day or two later. Consequently, 
they were not due to Totaquina. The samples of Totaquina used 
were B. & W. and Turin A ; they were given in doses of 0.6 or 
1.2 gramme. 

Other qentres in Europe and North Africa. 

Grosseto.-Nine cases were treated with Totaquina B. & W. 
and 13 with Turin A ; but, except that one patient vomited on a 
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single occasion, no toxic symptoms were noted, The daily dose 
was usually 0.6 gramme. 

Fez.-Twenty-one cases were treated with B. & W., and 19 
with Turin A • with the result that, excluding three patients who . . 
vomited once or twice, there were no toxic symptoms. Twenty-
two cases were treated with either Madras or Turin B with very 
difTcrent results ; none of them vomited, but tinnitus and vertigo 
were so severe that some of the patients were unable to raise them
selves in bed. Dr. FLYE SAINTE-MARIE, who treated them, was 
therefore unwilling to continue giving either Madras or Turin B 
to any more of his patients. The daily dose was 1.2 gramme ; 
this cannot be considered large, because the patients were mostly 
men who weighed between 60 and 70 kilos. The analysis of the 
difTerent types of Totaquina used in this enquiry shows that 
Madra~ and Turin B resemble one another rather closely in com
position, and that they contain more amorphous alkaloid!! than 
the other. types. This is very clearly demonstrated in the graph on 
page 330. 

H6pital de Marengo, Algiers.-Eight patients were treated with 
B. & W. In 1 case it was necessary to stop the drug because of 
"gastric intolerance", and atebrin was substituted. Two other 
patients vomited. Eleven patients were treated with Madras ; 
4 vomited. The daily doses were 1.2 gramme. 

Navalmoral de la Mala, Spain.-Thirty cases were treated with 
Turin A, and 23 with Turin B. The daily doses were 0.6 to 1.25 
gramme, with smaller doses for children. Although Turin B was 
found very toxic at Fez, no toxic symptoms were noted here. 

Arcos de la Frontera.-Twenty-nine cases were treated with daily 
doses of 0.6 gramme of Turin B, but, again, no toxic symptom~> 
were noted. · 

Alt:randrovska Hospital, Sofia.-Fourteen patients were. treated. 
with 0.6 gramme daily of B. & W., and 9 patients with Turin B. 
No toxic symptoms were noted, except that three patients who were 
taking B. & W. vomited at the beginning of treatment. 

Paris.-There were no toxic symptoms in 9 cases treated with 
B. & W., but one patient out of two treated with Turin A began to 
purge and vomit at the end of the five-days treatment.• 

1 ~ ~of l~e ll patients treated In Paris were cases of therapeutic arll flcially-
n u ma aria and are therefore not Included In the statistical tables. 
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THE !\IETHOD oF ADmsiSTERISG ToTAQUINA. 

Totaquina was given in the form of tablds, cachds or powd~r 
at all the centres except Kuala Lumpur, whrre it was ~:iwn, for the 
most part, in solution. This was nl'cessary bt>cause till' dost•s '1\'l're 
graduated for each patient according to his Wt>ight, but the gt•nt•rnl 
use of such solutions is undoubtedly responsible for much of the 
unpopularity of the cinchona alkaloids ; their bitter taste is rnough 
to make many healthy people vomit, let alone those ill with malaria. 
The use of solutions of cinchona alkaloids in prdt•n•nce to tn!Jids 
or capsules is, I believe, peculiar to British medical nwn,and possi!Jiy 
dates from the days of long yoyagcs in sailing-ships, wlll'n quinine 
pills were kept in stock for moo ths or years and bl'cnme as usclt'ss 
as pebbles. The tablets which are made to-day by rt'lllltnblc firms 
disintegrate quite easily when tlwy are swallo\Wd and alTord a 
most trustworthy method of giving the alkaloids. The analysis 
of a large number of quinine mixtures in India showed how oflt·n 
the high price of quinine proved too great a temptation for the 
compounder and how seldom the mixtures contained the correct 
quantity of quinine. It is strange that medical men who have 
a strong prejudice against prescribing quinine in solid form have 
no objection to tablets of atebrin or plasmoquine, or even to taL Ids 
containing quinine when it is mixed with another drug, as in Plas
moquine Compound. Fluid mixtures of Totaquina are even more 
disgusting than those containing quinine, because it is not so readily 
soluble. The solutions used by Dr. Field in Kuala Lumpur were 
made with great care, but, unless they were filtered, a little of the 
powder remained in suspension. Any doubt as to the absorption 
of tablets or capsules can be quickly settled by testing the urine. 

CONCLUSIONS. 

The results of this trial of five dilTerent samples of Totaquina 
show that they are all good remedies for malaria, but possibly tlH'y 
are not equally good. For example, the results in Roumania with 
the sample Turin A were not so good as those obtained with the 
other kinds, though its composition is almost the same a~ that of 
the sample Howards which was used in Kuala Lumpur and found 
as elTective as quinine. Again, the_ results of treatment with the 

3 
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sample B. & W. were very poor in Nanking, though they were 
excellent in all other centres where it was used, and the probable 

·explanation in this case is that the Chinese patients did not absorb 
the drug because they vomited. This question could have been 
settled very easily by testing the urine for quinine ; this would have 
occupied very little extra time, since the urine was examined for 
albumin in almost every case. As regards toxicity, the case records 
contain no cogent evidence that Totaquina is more toxic than quinine 
in the doses given, but it is not easily soluble and should not be 
given in a fluid mixture. 

To sum up, the records of the cases treated at the dil/erent centres 
show clearly that Totaquina acts like quinine as a potent remedy in 
all forms of malaria ; but it must be remembered that a field trial of 
this kind is not a carefully controlled experiment and, when it comes 
to deciding whether Totaquina is a lillle better than quinine or not 
quite so good, one is o~ less sure ground and, in the absence of adequate 
controls treated with quinine, the yard-slick needed for more exact 
measurements is lacking. Similarly, the observations made at the 
diflerent centres were not sufficiently precise and unanimous to warrant 
a final decision on the relative merits oflhe dil/erent samples of Tala
quina. 

Table VII. 

SHoWING THB REsULTs OP TREATMENT WITH THE DrFFERE><T TYPEs oJ! 

TOTAQUINA IN EACH GROUP • 

. 
SAMPLE OF TOTAQUINA 

PLACE 
Ty~el Type I Type II Type II Type II B. W. Madras Turin A Turin B Howards 

R I ) B.T. 125-0 I B.T. 29-0 B.T. 108-4 l B.T. 58-0 ouman a ''' M·.T. 63-1 lii.T. 57-0 M.T. 62-9 M.T. 77-1 
N kl I B.T. 18-6 I B.T. 6-3 

'
111 ng'' '' • M.T. 28-6 M.T. 9-0 

Kuala Lumpur[ l B.T. 41-1 
lll.T.101-8 

B. 2 - Q. 15-3 
other places, ,I l\1~ 2~-~ I ~1-TT. 1-0 [ B.T. 45-31 B.T. 45-0 

1 
I ' · · n •• 18-1 f M.T. 15-1 M T 31 2 

1 I 1 " • 

The first figure of eacA pair Is tm nwn~ of cas .. trtat•d • t~- d fi · t•-
n ..._ · h' h • , "" ucon gure 10 •oc wn .... r In w It parasit .. persisted aftu treatment. 

B. T. • benign terUan ; M.T. • malignant tertian ; Q. = quartan. 



STOCKHOLM GARDEN SETTLEMENTS 
By 

Senator C. Ll:-!DilAGEN, 

former Mayor of the City of Stockholm. 

At the end of 1933, the Swedish capital had 522,000 inhabitants. 
With three subsidiary towns and other suburbs situat~d outsidl~ 

the city's jurisdiction, the total population was GG2,000 (Gn·a!t•r 
Stockholm). 

Stockholm is a fine city ; it is built on seven islands and a hilly 
mainland. It lies like a golden jewel set in the 1\Ialar and llallic 
Archipelagoes. The city is surrounded and honeycombed by fjords, 
streams, bays, and canals. 

The beauty of the city thus consists in the great variety of its 
aspects. This beauty is the city's inlwritance and possl·ssion, and 
has been its stamp of nobility throughout the ag~s. It can be 
enhanced, but it can likewise be destroyed or impaired, by building. 

But the natural outlines have been too powerful to be fundament
ally spoilt by the hand of man. Not even the modern machine 
age has achieved this result. 

This outward beauty must reflect an inward inspiration. Only 
the soul can breathe life into matter. The structural unnaluralnesl! 
of great cities raises the question of the return of inspiration. 11JC 
social city will succeed to the wilderness "of bricks and mortar 
through the instrumentality of town planning, the object of which 
is to make provision for all social interests which have their roots 
in the earth. 

THE RETURN TO NATt.:RE. 

In the midst of life's struggles, there is still a solid rock, which 
is called the law of nature. Everything that has gone astray is 
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ultimately found to be in conflict with nature and is ?ommonly 
called unnatural. All culture, both spiritual and material, comes 
from nature's rich and generous bosom. 

In the past, when artificiality went too far in the work of man, · 
the cry "back to nature" always arose as a saving message. When 
burdens have become too heavy and illusions have failed, philoso
phers and statesmen have found rest and regeneration by retiring 
to cultivate their gardens. 

When, as at present, the fires of industry are burning out and 
unemployment makes the masses hopeless, the only way out that 
they can see Is "Back to the land". 

It is thus a sign of a return to what was of lasting value in the 
good old days. In those days, most of the Swedes lived on 
agriculture and their small commQ'!ities were garden cities. Even 
then, of course, the people had to contend with difficulties from 
outside, and were hampered by their own frailties. But the con
ditions of life compelled them then more than at present to enrich 
their lives with love for the soil, and this tendency was fostered 
by the nature of the land. People were obliged to seek their food 
and clothing from the soil. The woods and streams gave them 
shelter, tools, heat, light and power, fruit, fish, game, and beauty. 

The Swedes have therefore inherited the desire to till the land 
and exploit the forests. When, after a life of toil, they went to 
their last rest, three spadefuls of earth were thrown on their coffins, 
with the words : "from earth thou earnest and to earth thou shalt 
return". 

Thus the earth dominated the Swedes, until a revolution took 
place and man became master over new, and hitherto latent, natural 
forces. Great technical discoveries followed one another in rapid 
succession. Machines were invented and were taken into the 
service of companies as soulless as they. Industrialism arose, and 
dtit>s grew up in its wake. 

THE CITY, 

. This was the beginning of a new era, when the old idyllic life 
dlsnp~ared. Fierce competition arose for the profits which the 
machuu.•s ~ITl•red, and the land became its prime battlefield. There 
was a rumous flight from the land to . the opportunities and 



STOCKHOI,.M GARDE.'Iil SETTLEMENTS 361 

allurements of the _townsw The price of building-land incl'!'astd, 
~ and the cities, those stony.deserts, came into existence. The d\•bit 

and credit of this movement may be set down as follows : 
The city attracts with its life and movement and its alternation 

of work and play. It satisfies the human need of communal life, 
which increases in proportion as the inner life loses its influence. 
The city seems to be the centre of spiritual and material culture, 

Stockbolm-Blrd't-eye view. 

from whence all the driving force originates and whither all thrradt 
run together. . . · 

This brilliant surface hides an underworld. The city b also the 
# • ~ • 

ClfTspring of industrial decadence. a cancer in the body of aociety. 
the concentration-point of destitution and malnutrition, the ab~~~e 
of alcohol. hatred, disease and crime.. The city is a furnace that · 
consumes human fuel. Nothing proves its essence J110re clearly than 
the necessity for sending city children to summer cam~ or e~·here 

· in the country for the sake of their moral and physical health. 
The continual growth of the city is the expectation and abn of 

' its municipal policy. The Swedish capital is no exception to tbit 
. rule. Although it is realised that, if any defect ariBes in the machln· 

ery, the city will ~Hi" without food, heating or light. that the city is 
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the main starting-point of the increase in the cost of living, and 
that it affords an all-too propitious environment for our latent 
tendency to plunder our neighbours and to debase our own charac
ters, yet we continue to work thoughtlessly and hopefully on top 
of this volcano so that, year by year, the wild venture may be carried 
evrr furtht•r afh·ld. 

THE SociAL CITY. 

In the mt•antime, the unnaturalness of factories and deserts of 
bricks and mortar brgan to become evident. The instinct of 
self-preservation made the Swedes long to return to nature. City
dwellers and factory-workers began to settle in homes of their own 
with gurdl'ns, or to take refuge ~uring the summer in garden 
seltll•mcnls. 

The Stockholm Town-planning Committee of 1866 was a symptom 
of this movement. (fhe Chairman was the writer's father, Albert 
LINDHAGEN, Counsellor at the Supreme Court.) It put forward a 
plun for the re-organisation of the inner city, and made the 
following proplu.•cy regarding the garden city : 

"One of the most effective ways of counteracting the harmful 
influence of the towns is to give the inhabitants as large a 
share as possible of the country's rich supply of light and 
fresh air and to bring the country into the towns by laying 
out spacious gardens and parks, and thus to banish from 
town dwellings and their surroundings darkness, congestion, 
foul air, and other unnatural conditions of life--in a word, 
all the disadvantages which generally accompany city life and 
undermine physical health while contaminating and dulling 
the mind." 

One of the guiding principles. in the return to nature must be 
thut the land shall be used for its proper object and not become an 
artide of commerce. 

So~~thing of ~he kind is not wholly foreign to existing social 
cond1t~ons ev~n m large t0\\1ls. Parks appear in the town plans 
as shrm~·s of Ideal values. All thought of selling them for profit 
hus vumshed. Why should not the dwelling-plar.es of the citizens 
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at some future time enjoy the samt' peace undt•r tht• law ? Why 
cannot one imagine a town community wlwre the public buildings 
and the private gardens with their own houst•s or sunun .. r cnloni1·s 

, forming a supplt•ment to hired dwellings should have a pt•rmnnl'nt 
and secure place on the land without n·gard to tht•ir ~it untion 
and be entirely exrmpt from brutal !'conomic valuation and lund 
usury? 

International housing congresses now gt•n•·rnlly tkmand humani
tarian arrangenwnts in the building of great towns. A nt·w idt·a 
of the form of the large town has het•n gaining support. It is ur~o:•·d 
that a number of independent communitit•s should ht• ullO\wd to 
grow up round the old town as a ct•ntre of administration. Tht•y 
should be Sl'p!lrated from the Cl'ntre and from !'ach other hy frt•t• 
zones Sl'rving for agriculture, fon·stry, industry, gardt•n Sl'ltlt·mt·nts, 
games, amust•ments and relaxation. The suburbs in the pl'riph .. ry 
should retain their pn·sent rustic characlt•r. 

The nuclei and extensions of suburbs should he surroundl'd hy 
fields and a system of garden settlements. 

GARDEN CITIES. 

The real fundamentals of life are first luid bare in the liws of 
the common folk who dwell and toil on the land. It is in relation 
to such a life of simple nt'eds and endeavour that the sociul city 
was planned, in Stockholm as elsewht•re. 

The inner town of tenement houses continued on the whole to 
represent unnaturalness and homelessn!'ss, even "·hen hl'alth 
conditions could he improved by esplanades and parks and the 
town was brightened by numerous streams with their opportunities 
for boating excursions. 

In the first pla.ce there was a popular revolt against the homl'lt'ss
ness of flat life. People longed for their own home. Garden cilil'S 
arose around the town. V.'ht'n the land was privately owned, the 
developments took place unfortunately as a speculation. 

There were also garden citil's laid out by the town. With wise 
foresight the municipality had purchased large tracts or prop(•rty 
inside the town for toV~<'II regulation and, subsequently, on the 
initiative of the municipal engineer Herman Ygbcrg, it had acquired 
extensive estates in the bullying areas with a view to providing 
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for future urban development. A special Board was set up to 
administer the latter quite independently of the mercantile property 
within the town itself. This Board had powers to propose town 
plans, to carry them out, to experiment with various types of 
dwellings, to provide for all other land interests and, for a time 
also, to organise communications. The writer was Chairman of this 
Board and it was one of his most instructive experiences. 

The greatest importance was from the outset attached to the 
creation of individual homes. They were arranged as one-family 
houses in their own grounds. The Swedes have from old times 
nad a predilection for privacy. They do not feel that they have 
a real country home and garden unless they can walk right round 
the house. Rows of houses are not in favour. This tradition has 
hi lherto been a protection against the spoiling of the social town 
by the construction of high tenement houses. But space had also 
to be set aside for low apartment houses of at most two or three 
storeys. These were also built for preference as detached houses· 
and surrounded by trees and sometimes by gardens for the use of 
the tenants. 

On these country estates the town generally retains the ownership 
or the land. It is let on building lease, the terms of which do 
justice both to the individual and to the community. As a rule, the 
payments to the town represent merely the actual cost. The leases 
are granted, not to the highest bidders, but to the first applicants. 
The profit-making system is for the most part excluded. 

The estate~ at present consist of 5,767 hectares, of which 1,812 
are arable land and 3,955 forest land. Of this area, 1,436 hectares 
are included in the town plan. 

GARDEN SETTLEMENTS. ' • 

~he town's land policy, as stated above, also provides for other 
socml needs .. One of its principal features is the garden settlement 
sch~mes.' Which. a~so ~ri~inated in the above-mentioned popular 
mo\t'm~nt. This mstltutlon struck root in the Swedish towns and 
the capital led the way. 

The garden settle~ent 'movement is a monumental expression 
of popular revolt agamst the industrial, mechanical and mereantile 
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character of our time • . It ftOects the aspiration of the common · 
people to freedom and light. health and beauty, repose and ft0ection. 
It is an expression of the human instinct to seek spiritual ~gener
ation by a return to nature. It ia a striving for a constructive 
supplement to the wretched home in the tenement city. It Ia the 

. way in which people of small means can take their recl'fation 

Garden city Jn the Delghbourhood of Stockholm. 

. 
in the summer without holidays or ·money. It represents an 
indictment by rural culture of urban culture with itt destruction 
of man'• community with nature, which is the source of hit 
livelihood. 

This movement was received by the Rural Property Administra
tion of Stockholm with open arms. For a short time it abo found 
• haven in the parts of the city area which were not yet built over. 
Its future on the rural estates. where the principalaettlement sites 
must be sought. is n~w under tonsideration. 
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GARDEN SEITLE~IENTS AND -TowN PLANS. 

The nature of the countryside in and near the capital imprints a 
very varied and unique appearance upon the towns. The numerous 
watercourses form natural fresh-air channels and separate the blocks 
of buildings f~om each other. The mainland, with its variety of 
fields, valleys and wooded hills, lends itself to "homestead" schemes 
which suitably combine all the various desiderata and are gradually 
cr~a ted as geographical units as the estates come under exploitation. 

The land is portioned out in each case in accordance with the 
purposes for which it is required : apartment houses - communal, 
co-ope1ative or speculative-individual homes with gardens, garden 
settl~ments and parks. In addition, areas are allotted for industries 
and crafts, public buildings and establishments, athletic and sports 
grounds, shops, etc. At the main traffic junctions, small urban 
centres dcvl'lop with low houses containing apartments and shops. 
The family houses, garden settlements and parks alternate according 
to the nature of the soil.· The uniform garden cities of the European 
contim•nt and North America, which are laid out in squares on the 
flat land, find little counterpart ii). Stockholm, where the ground 
is broken up by water, hills and valleys. 

It is to be expected that more apartment houses will have to be 
built on the rural estates on account of the scarcity of building 
space inside the town. A number or people who will not or cannot 
tie themselves to the one-family house have a right to rent an 
aparlmt•nt in the garden city. The following building programme 
should then•fore be established : 

In each et>ntre, apartment houses are built or at most three storeys 
and may be tastefully laid out in groups. Small cultivated or 
wild parks are laid out in the immediate vicinity of the apartment 
houses. Beyond these come the one-family houses, either the 
smnllcr and larger separately or the ·two types alternating with 
each other. Beyond the one-family houses come the garden settle
ments. A "homestead" scheme centre of this kind is surrounded 
by woodland in the form of a park connected with the garden 
~cttlt•ments, and these may also be partly situated in the park 
1tsl'lf. Each centre could therefore be said to consist of three parts : 
the apartment house city, the garden city and the allotment city. 
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THE EvoLUTION OF THE GARCEs SETTLE~IENTS. 

3u7 

The garden settlement mov('mcnt in Sto(·kholm bt•gan to dt•wlup 
in 1904, when work commcnccd on a definite plan. During thc 
first two years, the settlcmcnts were creah•d without any spccial 
organisation on the initiative of the "Titer's sistt•r, Anna Lindhngt•n, 
Child \Velfare Inspector. Intcn·st in the movt•mt•nt gn•w rnpitlly 
and, in January 1906, the Association of Stockholm Gardt•n St"tth·
ments was formed, and various othcr plans came to fruition. 
The land used was principally communal but, to some l'Xh·nt, 
State land and land belonging to a numbcr of foundations. Aftt·r 
1910, when the town began to exploit extensive tracts of its rural 
estatcs, the mowment assumed large proportions. It was furtlwr 
stimulated during the crisis which follo'lwd the war, wht•n tlwrr 
was an extensive cultivation of foodstuJTs even in the town. 

At the beginning, the members of the Association wt•re pt·rsons 
who supported it by their work or capital. J'he settlers wt•re, as 
a rule, not members and therefore had no direct inllut·nce on the 
management. The Association, by its form of organisation, 
exercised a good influence on the development of these areas. The 
Stockholm garden settlements achieved a high reputation. As the 
activity developed, various difficulties arose as a result of conflicting 
interests and the economic connection between the various settle
ments. Although, as a rule, the movement could he carrit•d on 
with profit, it suJTered from a lack of capital. In 1918, therefore, 
the Association received a grant of 10,000 Kronor from the town 
in. return for planting land with potatoes and the organisation 
work carried out in the settlements. 

At the same time, the settlers expressed a desire for economic 
self-government. In some districts thry demanded the right to 
take over the land direct from the tov.'ll without the intermediary 
of the Association, and to carry on the work on a co-operative 
system. The town acceded to these d!'sires by letting fresh land 
direct_ to the settlers or to groups of settlers. In a number of th1•'e 
areas, the town made experiments with co-operative groups and 
in most cases these experiments were successful. 

When allotting the land, care was taken to allow, to the utmost · 
possible extent, for the permanence of the settlements concerned, 
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although in this there was bound to be some element of uncertainty. 
They represented a new departure in the field of social welfare 
which could hardly be expected to rouse general interest at once, 
or to be judged, until it had stood the test of experience. 

As far back as 1909, however, the Rural Estates Board made 
the following pronouncement in connection with the inclusion of 
garden settlements in a certain town plan : "Experience has con
stantly shown the importance which such well-arranged garden 
settlements may acquire. They give the settlers both healthy 
recreation and an economic return. They are also of great value 
from the point of view of health, and it is said that many who have 
been in a position to le1se such garden plots have regained· their· 
health. Garden settlements should therefore be given adequate 
space in the town plans and thereby obtain a permanent position, 
and not be constantly moved on as at present." 

In view of the extent to which garden settlements subsequently 
developl•d, it became desirable that the town should place them 
under uniform adrni11istration. The Rural Estates Board therefore 
decided in January 1918 to appoint a Garden Settlements Council 
with detailed instructions. 

In 1918, however, a change took place in the town's land policy, 
in connt•ction with the proposed re-organisation of the adminis
tration of the capital. It was decided to combine the administration 
of municipal property in the inner city, as conducted on commercial 
lines, with the administration, on social principles, of estates in the 
outlying districts. 

The joint administration was created and began work in 1919. 
In view of the existing conditions, the Garden Settlement 

Association in January 1919 proposed that the town itself should 
take over the garden settlt•ment areas on land rented by the 
Association from the town. 

Nt•gotiations were now startt>d regarding the land taxes and the 
~rat~sft•r of the movement from the town to a co-operative organ
Isation, or a system of dirt'ct lease to t'ach settler. The latter 
wa~, and is still, a thorny question. The co-operative holde~s 
d,•stre that a private settler may not obtain a lease direct from the 
town but should receive it indirectly from the administration of 

· the. co-operative areas. The Association for its part expressly 
dt•stred that, bdore it transferred contracts to the town, a suitable 
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number of plots should be leased to settlers who did not wilili to 
enter a O(H)perative society but preferred to rent their plots dirt"ct 
from the town. 
· The Association further pointed out that. in the agreement with 

the co-operative societies, a provision should be included forbidding 
a group of settlers to form a cCH>perative society and subsequently 
letting plots to other holders. The Association also considered 
.that the town should retain the right to give a private holder notice 

Garden-tettlement cottase. 

to leave his allotment even if the competent settlement a.uociation 
did not consider that such action was required. 

Since so many new co-operative societies were to be formed, the 
Association expressly desired to urge the necessity for the town to 
organise more powerful and effective machinery to draw up and 
maintain a building plan which would be aatisfactory from an 
aesthetic and practical point of view. 

The chief town authority-i.e., the Municipal Council-now 
proposed to confirm the agreement regarding the transfer of the 
garden settlement movement from the Association to the town. 

On February 21st, 1921. the Municipal Council approved the 
agreement, specifying. however. that the Joint Eatata Board would 
administer the garden settlement movement on self-supporting lines. 
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This was a first sign of the difficulty of joint administration. It 
was a hint of the' psychology of the mercantile community, which, 
as might be expected, felt somewhat dubious about social values 
which cannot be expressed in terms of money except indirectly. 

UNDER THE PROTECTION OF THE COMMUNITY. 

After the community had thus taken over the administration of 
the garden settlement movement, the attitude adopted towards the 
question underwent an immediate change. Land was no longer 
allotted from the town's prope. ty for laying out new settlement areas, 
and allotment holders even received notices to quit. This was done 
Inside the town in order to build apartment houses on the property, 
and the settlers' resistance was finally of no avail. Outside the 
town It was done in order to make new roads, which were indis
pensable. At the same time there were clses even here where the 
Bl'ttlcmcnt areas had to make room for apartment houses. 

In consequence, a motion was proposed in the Town Council 
In 1923 with a view to including settlement areas in the town plan, 
allotting further areas for settlements and paying reasonable com pen-· 
sation to settlers under notice to leave. No decision has yet been 
taken on this motion. 

In the meantime, the Town Planning and Property Office has 
drawn up a plan for the settlement movement on the rural estates. 
It is proposed that, of the 5,285 plots on the town land in 1918, 
3,2-!3 plots should sooner or later make way for other buildings in 
addition to 828 plots which have .already been abolished. It is 
only proposed to include 1,214 plots in the town plan. It has 
been proposed to allot fresh land in compensation, but the area 
is somewhat smalll'r than that occupied by old allotments which 
are to be abolished. This site is at a greater distance from the 
town, the accommodation of which it is intended to supplement. 
It requires expensive and laborious adaptation of new land and 
plantations, togl'ther with the removal of the buildings. 

This change in municipal policy coincides with the re-organisation 
of the property administration, which was decided on in 1918. 

In reality, the new policy is not merely due to a change in views. 
It is also explained by the annual increase in the population. In 
recent years there has been an influx of 10,000 to 15,000 new 
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inhabitants, while the figures of deaths and births huw bt•t•n 
roughly idt•ntical. The unbuilt property in the town is roming to 
an end. It is therefore argut.'d that space must bt• found for tlw 
inhabitants, not only on the unexploitt·d lund bt·longing to the 
State and private people, but also, in particular, on the town's 
rural estates. 

Here, the social and mercantile vit•ws are in conflict. Some 
parties urge that the new apartment houst•s should be ullotlt·tl 
space lying beyond the existing ganlt•n st•ttlt•mt•nls. Vp to tht• 
present, this has been the case. Others consida that tht> apnrtnll'nt 
houses have a better right than the nllotmt•nt gardt•ns to be situalt·d 
as near as possible to the centre of the town, where the h·tutnl8 
mainly work. The garden settlements are considered a serondary 
matter and a primitive method of utilising the soil, whidt mu't 
give way before what are called higher, or at any rate more 
inescapable developments. In addition, the building costs on 
garden settlement land are lower th11n thry are when most of the 
apartment houses have to be erected on rocky soil, as in the ct•ntrc 
of the town. 

The latter view is supported to some extent by a powwful 
organisation called the Tenants' Building Socit'ly, which huildM 
large blocks of houses every year for its mcmbt•rs. In the ct·ntn• 
of the town, under the influence of the growing "funcliopalism" 
in architecture, it has been permitted to construd high 
buildings, while abolishing the systt•m of interior courtyard~. 

In Building Society circles, it has been remarkrd on ocr.1.1sion 
that, if the buildings are to be situated on the rural estates, 
the land belonging to the garden settlt•ments would be the most 
suitable. 

This raises the possibility of high buildings, which are now bl'ing 
erected up to ele"en storeys in the town. Hitherto auch building~ 
have not been allowed on the rural estates, and applications to 
build apartment houses of a greater height than three storeys have 
recently been refused in the immediate vicinity of the two main 
exits from the town to the rural estates. 

At the beginning of 1933, the prophet of the school of "function· 
alism", the Swiss Le Cor busier, came to Stockholm with his 
gospel. He said he loved the green fields and the light of heawn. 
He called his city of the future the green city or the radiant city 
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and wanted it to be filled with verdure. He must, he said, clear 
away all the conglomeration of hovels in which people felt as if 
they were prisoners in a atony desert instead of free creatures. 
The houses were not to be built on a single pattern but according 
to the conditions of each district and town. He was enthusiastic 
about Skansen, the hilly peoples' park in Stockholm, with its old
fashioned peasants( houses. 

Thus there appear to be prospects that the new school of 
architecture and the association of tenants will finally reconcile 
themselves with the garden settlements and, as sometimes happens; 
even become adherents of this movement. 

It is, however, still not clear whether apartment houses should 
rise in towering piles with multitudes of small apartments or should 
be lower-built and more individualised. No doubt people can live 
and die in both kinds of buildings. As far as I can understand, 
the individual is a world in himself. At the same time, according 
to the Swedish rural traditiop, the ideal dwelling is the detached 
house. Such a house, with its own garden, adds in the greatest 
measure to the amenities of life. 

The democratic form adopted for such houses in Stockholm is 
the so-called "small cottage". It contains a permanent dwelling 
for the whole year and has not less than two rooms and a kitchen 
on the ground floor and, in certain cases, two rooms on the upper 
floor together with a cellar and bathroom. The house often has 
a garage. In addition, it is surrounded by a small garden. 
Experiments have been carried on with various types and sizes. 

· The principle of the small cottage is that it is built by co-operation 
between the person seeking accommodation and the town. The 
former, assisted by his family, carries out a considerable part of 
the building work in his spare time, and workmen in various trades 
help each other. The town sells the building material at cost 
price, including standardised parts for dwelling-houses which can 
be erected in one day. In addition, it gives technical advice and 
credit against security according to the law ·on building leases, 
most of the security being represented by the dwelling-house. 

Tht•se measures, which have aroused the admiration of foreign 
experts and are even described as a solution of the housing question, 
provide a family with a much roomier, healthier and cheaper 
dwelling than it possessed in the town. It is now the favourite 
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fonn of building in the municipal property administration. It is 
argued that the garden settlements must be supJ>lanted by the 
small cottages. On the other hand, those who are most interested 
in the apartment houses regard small cottages and garden settle
ments alike with disfavour. It is absurd, they state, to allot 
land for such building when it could provide space for lnnumt•r· 
able flats and give accommodation to many more peoph.~. 

Garden-settlement cottages. 

The small cottage schemes are, however, sturdily standing out 
against the inroads of tenement-house building. They and their 
supposed rivals, the settlement cottages, are being warned of many 
dire calamities which are alleged to await them. In the end, all 
the contending parties may become good friends. 

THE GARDEN SETTLEMENTS' CoNTRIBUTION TO CuLTVRE. 

The garden settlen in Stockholm and their adherenu regard the 
garden settlement as an integral part of a social town plan. So 

• 
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long as towns exbt which are dreary wastes of buildings, it is a 
distinct gain for the tenants to remove during Ute summer t~ a 
garden settlement. 

nus need is common to most countries inhabited by the white 
race, whose technical inventions have engendered the progress and 
the troubles of modern times. In the north, this desire is great 
on account of the short but bright summers. In Sweden and 
especially in Stockholm, according to the reports of observers, the 
settlements are particularly developed as a result of the industry 
of the people, the extension of cottage building and the organisation 
of the movement. 

The first object of the settlements is to offer a healthy alternative 
to the unsatisfactory town dwellings for persons of small means. 
This is all the· more important in the northern countries on account 
of the length of the cold season. A garden plot is a boon to flat 
dwellers in the modern town houses, with their cramped rooms in 
mercantile surroundings. The settlements are therefore intended 
primarily for the tenants ol town apartment houses. As the outer 
districts are progressively built over with apartment houses, it 
should not be impossible to arrange for the leasing of such plots 
to their inhabitants. On the other hand, the old idea of placing 
gnrd~n land next to the apartment houses for leasing to the tenants 
has, on the whole, proved unsuccessful in Stockholm. 

The gnrd~n settlements also contribute to the maintenance and 
improvement of the physique of the population from generation 
to generation, and thereby result in savings on medical attendance 
and poor relief. Official circles are reluctant to admit this and 
reticent on the point. Hygiene is still in;ufficiently developed on 
the side of preventive medicine, and . steps are taken only when. 
disease has broken out. On the other hand, enormous institutions 
are built for the care of the sick and poor. The garden settlers 
are in the front rank of those by whose action this system will be 
reformed. 

One of the means of self-preservation of the town populatio~ is 
to send the poorer families' children to summer or holiday camps. 
The garden settlements of a town CQntribute even more powerfully 
to the improvement of the public health. They benefit the entire 
family and their effect is permanent. One good thing should not 
exclude another. Statistics sometimes try to :.how that health 
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conditions are now ~tter in the towns than in the \'illa!:t's, but no 
one has yet heard of country children being st·nt to the town~ 
for the sake of their health. 

Moreover, the settlt•rs make by thdr work a valunblt• contrihution 
to their own maintenance and the town food supply. The valut• 
of their produce in 1926 in Stockholm was cukulah'd at not lt•ss 
than 2 million Kronor, and for all towns with owr IO,!XIO inhnhitnnts, 
at ~ million Kronor. 

It is obviously important to maintain and dt•wlop tht• 
garden settlements in order to give the uncmployctl, who nnw 
are always with us, an opportunity of working nnd growing 
their own food. This applies particularly to timt•s of dt•pn•ssinn. 

THE SITING OF GARDEN SETTI.EMENTS. 

We now come to the siting of the garden settlements on the lund. 
The soil must be suitable for gardening. For this reason, settl~r11 

should not be arbitrarily evicted from cultivated land and ofTt'Tl'd 
in exchange, for instance, heavy clay soil which involvl's frt•sh 
expenditure and labour in order to adapt it to the deli en te work 
of gardening. 

As the settlement is also to be a sununer resort, it should not 
be relegated to some desolate district with surroundings alrcady 
spoiled by industrialism. 

Marshy lands should not be selected ; in the northern countrit·s 
they cause frost and prevent growth. For the same reason, the 
plots should be to some extent protected from the cold north1·rn 
winds. 

The efTect is unresthetic and a good deal of the pleasure is loht 
if the plots of land are not of moderate width and situn ted cluse 
to the edge of a wood, but are laid out in patches like a box of 
bricks ~n an open plain. The best situation is at the edge of wild 
parks. Then they constitute an object lesson and a useful reminder 
to the city of what has at all times been the slogan of Swedish rural 
civilisation-namely, the tilling of the soil and the care of the 
woodlands. 

Lastly, it should be remembered that the garden settlements are 
intended particularly for flat dwellers from the centre of the town. 
The nearer the settlements lie to the tol''ll supplement the better 
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do they fulfil their object. They need not satisfy a condition 
suggested in Germany that they should be situated "within 
perambulator range" of the ordinary dwelling. This can rarely 
be feasible in Sweden. In our opinion, the settlements should 
be situated in rural surroundings. The cottages should be of 
such a size that, as in the case of Stockholm, the whole family may 
move out into the country. But the breadwinner must be able 
to go to and from his work within a reasonable time and without 
undue cost. 

THE RELATION OF THF. SETTLEMENTS TO THE 0NE-FA)IILY 

HousE AND THE APARTMENT HousE. 

In addition to the settlement movement, there is in Sweden a 
hl'nlthy trndcncy which is supported by the State and communes 
for providing the town-dwellers with their own homes in which 
they can live both summl'r and winter. 

One of the main objects is to relieve the town-dwellers from the 
honwlt•ssnl'ss of life in hired apartments, from the leasing of dwellings 
merely for one year at a time, from notices to quit, increases in 
rent and burdensome rents. Instead of being merely tenants, 
tlll'y will berome masters of their own homes. 

In Stockholm, these evils are to a great extent overcome by 
lensing municipal one-family houses and by the creation of co
operative dwellings. In both cases, the dwellings are leased in 
principle at cost price and notices to quit are seldom given. 

Another object, in some cases, is akin to the one underlying the 
garden settlement movement-namely, a return to nature. 

A third object is the provision of accommodation for an increasing 
population. As mentioned above, this necessity adds greatly to 
the difficulties of the Stockholm housing problem. Many ways of 
mel'ting it have been suggested, but, in any case, it reduces the 
old inhabitants' prospects of obtaining cheap and spacious accom
modution. A dwelling consisting of one room with kitchen or 
kitchl'nette at a ht'avy ft'ntal is the highest standard that can be 
attained by many of the Stockhobn families. 

A further consequt'nce of this state of afTairs is that other problems 
which may be quantitatively matters of minor concern but are 
qualitatively of no less importance are liable to be overlooked. 
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This applies particularly to the garden settlements ; and yet tht•y 
do serve a useful purpose even here. if only by oflt•ring a hawn of 
refuge to some of the unfortunate house-huntt>rs. 

The garden settlements are also required for persons who may 
be in a position to secure a small home of tht·ir own but do not do 
so because their work does not permit it, bt•cause thry are likl'ly 
to be transferred elsewhere. because the businl'Ss \\'hich employs 
them may be wound up, etc. 

Garden-settlemeut. 

The view is now being advanced in the administration that the 
settlers should instead obtain a small cottage in which they can 
live the whole year. The commune should. however, take care 
not to induce persons to acquire their own home if they cannot 
aJTord it or do not dare to bind themselves on account of the 
uncertainty of their prospects~ The town is overcrowded with 
such families. It should not be imagined that such families, from 
whom the settlement movement is mainly recruited, will cea~ to 
exist or leave the town lor the aJlurements of a cottage of their own. 

The garden settlement is therefore an intermediate type between 
apartments in the town and one-family house5 in the suburbs. 
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During the winter, the family lives in a town flat for which it pays 
the whole year, but in the summer, at any rate in Stockholm, it 
usually lives in the settlement. The size of the cottages is suitable 
for summer residence. It is intere~ting to see how practically the 
families adjust themselves to the small space. This is facilitated 
by the fact that house and garden form a closely connected whole 
in which the garden is indeed the main consideration. The settler 
lives the open-air life, in community with nature. 

The settler is nothing less than the smallholder of the large town. 
lie belongs to an elite of the population which is driven to the 
settlement, among other reasons, out of interest and comprehension 
for the cultivation of the soil. The plot is, moreover, JIOt so large 
that the family cannot devote its spare time 'to intensive market 
gardening or what Is known as Chinese agriculture. The family 
docs not seck a dwelling in the ordinary sense of the word, for the 
cottage is too small for that purpose. It is, as it were, the blending 
of the cottage life with the cultivation of the soil which makes up 
the sum totul of the benefit which the family derives· from the 
allotment as a summer residence. 

The problem is different for families looking for a permanent 
dwl'lling for the entire year in a horne of their own in rustic sur
roundings. For them the house is the main consideration and 
they wish to increase its value by beautifying the plot surrounding 
it. The gardens are therefore sooner or later given up to terraces 
or greenery arranged so as to require little attention. There are 
lawns, pcrt>nnial plants, with attractive flowers which can be put 
in vases, a few bushes and one or two fruit trees and wild trees. 
Sometimes, of course, the owner has a natural love for gardening, 
but the above is the general tendency and must be so in the nature 
of things, whether the house is large or small. To a great extent, 
tllt'rdore, the ground which is in demand and is supplied for large 
country houses is situated on hilly forest land, while the small 
cottuges are built for preference un arable land. 

It is also a striking fact that settlers who wish to remain in their 
eottugt>s over the winter and can, with difficulty, be persuaded to 
!,•ave thdr dwellings, whkh, though cheap, are hardly suitable for 
wint,•r ust>, hdong to the class which attaches more importance 
to the dwdling than to the garden. As a rule, they care little or 
insunki,•ntly for the cultivation of the ground. Such plots easily 
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become dilapidated and real settlers are unwilling to take O\'t•r lund 
which bas been so neglected. · 

Another difference between those who merely v.11nt a dwelling 
and the real garden settlers is the efTtct exercised by the diflcn•nt 
types of property on the character of the families' children. especiully 
the boys. In a garden settlement. it ta stated. the children never 
steal produce from other settlements. The swarms of children who 

A typical garden .ettlement. 

live in the apartment houses and have no roots in the Swedish soil 
are, on the other hand, dangerous neighbours for the garden aettle
ments. Children from one-family houses are better, but they, too, 

. are not always little angels. 

THE SIZE OP THE PLOTS. LENGTH OP LEASE. 

In Stockbohn, the garden settlement plots have an average area 
of about 325 square metres and vary from about 200 to 480 square 
metres. The cottages cover an average area of about 15.5 square 
metres and vary in size from 6 to 22 square metres. 
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As a rule they contain one room, a small cooking arrangement 
and a tiny entrance. · The shortest leases granted are for one year, 
automatically renewable for a further year unless notice is given. 
They arc usually let for five to ten years with subsequent renewal 
lor one year at a time if notice is not given. 

As a rule, the families move out to the country at the beginning 
of spring and remain there until harvest-time. The breadwinners 
and the grown-up sons and daughters go to their work in the morning 
and return in the evening. 

In addition to the house, there are summer houses, arbours and 
the like where the family spends the greater part of the day in fine 
weather. Great attention is also paid to-comfort, order, good taste 
and in(.lcnuity in the skcping arrangements. 

To a great extent the high cultural level of the Stockholin 
scttl<·mcnts is a result of the efforts made from the outset by 
the leaders of the movement, who insisted that the cottages 
should be erected on a certain artistic plan. The opposition aroused 
at first by this attack on "freedom" was often considerable. The 
importance of such a principle from the point of view of comfort 
and character formation is now universally realised. It has been 
calculut••d that, in the capital, some 28,000 people have adopted 
this lll<'nns of s<•cking physical and spiritual improvement and of 
indulging their love for the soil. 

THE GARDEN SEITLE~IENTS' STRUGGLE FOR EXISTENCE. 

The shortness of the leases and the demand that the settlements 
should give way for otllt'r buildings are a sign that, in Stockholm, 
as in many otllt'r places, they are regarded by many in the town
planning department and property administration as no-man's land 
or unexploited property. There is an incipient tendency to regard 
land as suitable for almost any purpose but its own ; for instance : 
for apartment hous<•s, one-fnmily houses, especially small cottages, 
parks, sports grounds, etc., or what is known as "vital housing 
interests". As mentioned above, no new leases have been granted 
for a long time, so that the movement has been unable to grow. 
It is even said now and again that garden settlements are an 
antiquat.·d institution. 
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As against this tendency, the opposite view is making headway 
with the settlers themselves at the head. The grnt•rul puhlic is 
sympathetic. and the movement bas allies in the Press 1'\'gurdlns of 
parties. · 

In. view of this feeling on the part of settlers, who h&\'e hud 
notice to leave their plots in the to·wn, land has bet•n rtt'l•ntly 
prepared and· leased in a district called Riksby. This new art•a 
for garden settlements was included in the 1931 town plan. The 

Garden-settlement cottage. 

plots are let on building lease, the system which the town applies 
to one-family houses. TI1e lease is for forty years as against sixty 
years for one-family houses. and gives a preferential right to a 
fresh lease at the end or the period. . 

In this area, however, the town has appHcd the commercial 
principle that the whole of its outlay must be covered by the 
settlers. The payments are higher than for the old settlements. 
This and certain other stipulations have made the areas Jes5 dcsir· 
able and less accessible to people of small means. 

At the same time, the municipal administration was demanding 
a final decision on the principle of gradually abolishing a large 

I 
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number of settlement areas. The writer submitted a memorandum 
on the Stockholm garden settlements to the town councillors at the 
end of 1931. The impending action against the garden settlements 
was then checked for the moment. No decision has yet been taken 
on the representations made in 1923 and 1931 in favour of the 
settlement movement. 

The problem has been kept to the fore in Stockholm and the entire 
country, thanks to the international organisation of the movement. 
The settlers organised themselves into associations, a national 
council and an international union. In Sweden, the local asso
ciations combined to form the Swedish Garden Settlement Council. 
The largest local association is that at Stockholm. At the Inter
national Garden Settlement Union's Congress in 1917, certain 
principlt•s were laid down as regards legislation governing the 
activitit•s of the garden settlements. Among other things, the 
Congress dcmandrd that existing garden settlements should be 
Included pl'rmanently in town plans, that sufficient ground should 
be resrrvt>d in the town plans for parks and garden settlements and 
that every new area leased for garden settlements be guaranteed to 
be pt•rmanrntly assigned for this purpose. 

GARDEN SEITLEMENTS ON STATE LAND AND PRIVATE LAND. · 

Opportunitlt>s for the acquisition of garden settlement lots by 
town dwellers must be extended to all the surroundings of the town. 
In the near future, the line of development for Stockholm lies 
towards the south and west, where the necessary land has, in the 
nu1in, been purchased by the town. This is not the ease in the 
north and east, where the principal owners are the Crown and private 
pt•rsons. 

In 1932, the "Titer proposed a motion i~ the Riksdag for 
furthering the garden settlement movement by State legislation 
and colonising on the State land. The matter was entirely 
m•w to the Riksdag and, as is often the ease, the first attempt was 
unsuccessful. 

.In the m~antimc, the pioneers of the movement, in particular 
Mtss Anna Abcrgsson, wht>n they were at the.head of the movement, 
entlt•avoured by private represt>ntations to persuade the State 



STOCKHOLM G.\RDEN SETTLE~IESTS 

administration. and to some extent private persons, to let land for 
the garden settlement movement. In tht'se areas in 1932. -10.7 
hectares. making 1.245 plots. were allotted. most of tht'm on State 
land. At Stockeby there are thirty settlement plots on State 
land. which have even been included in the town plun. This. 
the first official town plan for garden settlements in Sweden, was 
established in 1928 and comprises a little more than 2 ht'ctarea. 
The plots are sold with right of ownership. This is a unique 

Bergsbamra aettlement. 

example. The garden settlements are Jess advantageous on private 
land. On the State land, the organisation and aize of the plots are 
approximately the same as on the town land. The settlement at 
Bergshamra is a particularly well-arranged settlement area on 
State land. 

TRASSITIONAL .AflEAS. 

There is a difference of opinion in Stockholm administration as to 
v.·hether the garden settlements subserve purposes .,·hich are still 
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of importance and should accordingly be permanently included in 
the new social town plans, or whether they must be regarded as 
hindering the erection of dwellings habitable throughout the year 
and should therefore be abolished or continually moved out so as to 
keep them on the periphery of the town area. . 

Those who take the latter view have, inter alia, suggested that 
gnrdt•n settlements should, in future, to a certain extent or without 
excrption, be so laid out that the holders can convert them into 
cottnge an·as and erect new buildings suitable for permanent habi
tation throughout the year. These areas have been called transi
tional areas. 

The idea is, as stated, that the settlers in these areas should have 
the right to erect in due course a permanent home of the cottage 
type. A cottage plot at present averages 500 square metres and a 
settlement plot about 300 square metres. Presumably, therefore,. 
the plots In a transitional area would be between these two sizes. 
llitlll'rto, only one such area has been officially contemplated and 
Is known as "niksby D". It is said to consist of 390 plots of an 
avernge size of 450 square metres. New settlement areas have now 
bet•n propost•d to take the place of those that have been abolished. 
Some of tht•m have been planned as transitional areas. Three of 
lht•m have plots of an average of 370, 310 and as low as 300 square 
metn•s. 

This proposal abandons the settlement idea. There is obviously 
no objt•ction to such an intermediate form in addition to the garden 
set tlt•mt·nt areas. But it must be made a condition that the garden 
seltlt•mcnts continue to have sufficient land of good quality and in 
a suitable position. They should not be hi11dered in any way by 
the nt•w departure. 

It would no doubt be the simplest and best way to plan each 
type sepuratcly for its own particular purpose. If a settler desires 
a homl' of his own on the rural estates, he will have to apply for a 
plot in an area set aside for the purpose. This is the present prac
tiet•. Any person who removes to a cottage plot sells his allotment 
in a sl'ttlt•mt•nt to a fumily living in an apartment house and therefore 
requiring it. A trnnsitionnl area presumably involves greater cost 
thnn a pure gnrdt•n settlement area. This takes us a step along 
tht• by no nwans unfmniliar road of the increasing exclusion of the 
poort·r clas.so.•s. • 
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.\II that is new in the proposal is that houst·s or tlw small rutlagt• 
type are built on even smallt•r plots than hitht•rto. But shuulol 
land be assigned to such schcmt•s out or hand in onh-r to bring tht• 
opportunity of posst•ssing 8 St'parate home within Tt'al'h or lnWt'T 
strata or the population ? This is the qut·st iun which should first 
be discussed. It would seem that the proposal might h-ad to a 
motley collection of buildings of an undesirnhlt• kind. A similar 
course, we are told, was tried in Denmark with poor n·sult~. Cot
tages packed close togl'thcr like boxt•s are a sorry. sight. 

The stony wastes of the large cities will ct•rtainly t·xi~t for a 
long time to come. The main objt•ct or the settlt•mt•nts-nanwly, 
to supplcml'nt the wretched homl's in the town-will suhsbt fur ns 
long. Sl'ltlt•mcnt areas which turn into building an·as ure thus 
antagonistic to the underlying idea of the settlcnwnt movt·nwnt. 
They are not genuine gardcn-sl'ltll'ment arras and at the !iltmc tinw 
reprl'scnt a muddled form of organisation. 

CO)fPENSATION FOR SETILEMENT PLOTS, TilE Tt:NANCY Ot' WIIICII 

HAS BEEN TER)IINATED, OR WHICH HAVE BEEN ABOLISIIEO, 

The settll'ment plots must give way for the construction. of main 
roads. When the massed masonry of the city advances against 
them, they cannot withstand the encroachment, and thi~ in ilst·lf 
is one of the reasons why sl'ttll'ments have to be abandoned. 

The question then arises whether settlers should be (,11'anlt·d 
compensation by the landowner. On this subject there are great 
difTcrences of opinion in the Stockholm administration. In the 
proposal submitted to the town councillors in 1 !)23, compensation 
was recomml'nded. · No decision has yet been taken on the suhj.,d. 

This brings us to the historical problem : legal rights or ju5tice. 
There is a temptation to interpret the laws literally. "Summum 
jus, summa injuria" was an acknowledged maxim of Homan juris
prudence. 

The settlements represent a social institution which has a Lt·aring 
on the housing question and public health. The town encouraw·d 
the movement by the leasing of land and other measures, and finally 
took over the administration. The settlers were entitled to bdieve 
that the public authorities would defend their own work and the 
achievements of individual sacrifice. For even the loans ••hich 
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the town had granted for the settlements had in many cases been 
is~ued with an amortisation period longer thail the duration of the 
leases. 

The settlers thus possess a moral right to compensation and this is 
the hil!hest lt•gal riuht. Moreover, the amounts involved are small 
in comparison with other items of communal expenditure incurred 
for the a·dvant.'ll!e of the town population or certain sections of it. 

The settlers are alstJ warranted in making certain comparisons. 
When the commune enforces expropriation laws, repurchase rights 
or conditions for the withdrawal of building rights, full compensa
tion Is ordered. The settlers have no right to compensation under 
the law. Tht>y are compelled to take the land on the terms on 
which it Is offered. 

Some settlers receive their allotments as permanent property 
while others are compelled to give them up. Many of the latter 
obtain no compensation for the reason that, with that very object 
In view, the town gave them notice in proper time. Others obtain 
compensation because no obligation to vacate their plot is incumbent 
upon them at the particular time when the State thinks it requires 
the land. It does not appear to the writer that there is any sort 
of patriarchal justice behind such an arrangement. 

The town which is built up on a mercantile system must obviously 
plt•ad lt•gnl rights. The town built up on social principles cannot 
be unmindful of circumstantial justice, otherwise known as equity. 

CoNDITIONS FOR THE LEASING OF UNO. 

When the garden settlements are allotted on a permanent basis, 
the conditions are important. A payment of 10 ore per square 
mdre was fixed for certain settlers who had removed from a 
st•ttlt•mt•nt area which had been abolished in the town. Other 
sdtlers pay 20 ore per square metre. In addition, there are 
administrative charges of 4 to 5 Ore per square metre. The settlers 
~1ave appealed against the payment .of 20 ore, which, they state, 
IS more tlmn they can pay. They also complain that it is illegal 
to fix different payments for different settlers. · 

It b a very open question whether the land should be granted 
on a building lt•ase or an ordinary lease. The former gives greater 
~t•curity as its duration may be for more than twenty-five years. 
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which is the maxirnwn for ordinary least's. A building lt•ase can 
also be given as security for a loan. On the other hand, building 
leases are likely to convert the property into indcpcndt•nt tslult-s 
with appreciating land values. In the case of building lt·nst's, the 
condition might therefore be inserted that the property should nut 
be pledged as security. 

One of the conditions in any case should be that the sdtler hns a 
preferential right to a fresh lease at any future time. He should 
also be entitled to dispose of the rights of usufruct. 

Opinions vary as to the method of administration. Some prl'fl'r 
the system of leases granted by the town to private pasons, without 
any obligation to enter into a co-operative association (:\lnlmt> 
system). Others urge that the town should also lease plots din•rt 
to private persons, but that the latter must combine to form an 
association which is .entitled to receive applications and to grant 
the right to allotments. 

SuMMARY. 

The conflict between the mercantile city and the aodal city still 
goes on, and the influx of newcomers is a source of trouble to both. 
The growth of the large town is fraught with dnn~wr. 

The scientists' and politicians' one-sided zenl for large towns, 
industry, a growing population and national economic interesh, 
should be subjected to careful examination and scrutiny. TI1e 
politics of daily life neglect the relations between country and town, 
agriculture and industry, the increase in tbe populntion and the 
country's resources. 

Last, but not least, this applies particularly to the relations 
between economic values and human values ; the qul.'l>tion is, whe
ther material advantage expressed in money at market rates is the 
most important factor in the social question, as modern statecraft 
is apt to teach, or whether the inner development of the personality, 
expressed in spiritual values which cannot be bought and sold, is 
equally a factor to be considered in dealing with the social quc.~tion. 
The garden settlements represent a human value of this kind for 
the towns, and in particular for the large towns. 



INVESTIGATIONS ON HEAVY 
MUSCULAR WORK 

By 

E. HOII\\'U CIIRISTE:-:SES, A. KROGH AND J. LI:SDHARD 

(Lnhumtorlro or Theoretical G\·mnastlcs and Zoophyslology, University of 
'copenhagen). 

1. INTIIODUCTION. 

A rapidly growing interest in athletic sports and games was 
apparent all over the world even before the great war, and in many 
countril'S support was given to such activities out of public funds, 
perhaps bl~cause it was hoped to obtain better human material 
for military service, or, more generally, because athletics were 
believed to improve the health of the people. 

Since the war, sporting enthusiasm has grown to an extraordinary 
degree. The man who runs 100 metres in :t seconds or throws a 
discus y metres is celebrated as a national.hero. 

One consequl·nce of this popular interest is that the sums spent 
upon athletic sports have grown enormously. Public opinion 
demands that the clubs and organisations concerned shall be 
supported out of public funds. Very few people or authorities, 
indeed, venture to raise the question whether the money voted for 
athletics is well spent or the contrary. 

Anyone who has been present at an international competition 
wh!'n the Marathon runners come in, and seen the runners draw 
thl'msdws one by one across the line, drop down in a fit of hysterical 
weeping, be posed amid general applause before a camera and finally 
led away in a more or less miserable plight-anyone who bas 
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witnessed such scenes may justifiably doubt whdht•r sud1 t•x,•rtiuns 
improve the health of the runners, which is, of rour.;t•, the linal 
criterion for the value of athletic sports. As t•nh·rtainnwnt only, 
they scarcely deserve support out of public funtls. 

We wish to make it clear that we do not think it si~nifinmt in 
this connection that occasional, even st•riou~. an·itlt·nts take plurc. 
It is in the nature of several sports to tlt•mantl a rt•rtuin amount 
of courage and involve a certain amount of dang,·r. It runnut, 
for example, be counted seriously against football that the pt•rt•t•nt• 
age of broken legs among football players is largt•r limn among 
people remaining indoors. The pleasure, if nothing more, do•riVI'd 
from the play more than counterbalances the ri~k. llut it wnuld 
be a serious indictment should it be the case that the pluyt•rs 
become less fit for their regular occupation than otlwrs who do not 
play, whether on account of chronic fatigue due to oVl'rtraininl!, 
or from some other cause, or if it should turn out that m·tive 
sportsmen are more liable to heart failure, or otlu~r organic dill4·n~cM, 
or to the complaints of old age. That would nwan that, from the 
point of view of the community, the sportsmt•n were below par, ami 
support out of public funds would be definitely againMt the public 
interest. 

One would therefore expect that public authoritit·s would have 
proceeded cautiously and required some evidence that the ffilliii'Y 

spent upon athletic sports is really well spent. It is to he admitlt•d, 
however, that such evidence, whether for or against, is dinicult to 
obtain and may only gradually be forthcoming. 

LJNDHARD has repeatedly insisted that a comprehensive and 
critical study by statistical methods will be required finally to settle 
the problem whether the various athletic sports, a~ irululgt•d in by 
single individuals, will in the long run be of mainly bt·neficial or 
mainly detrimental etTect on the organism. 

The materials for such a study are as yet scarcely avail:~ble, but 
something can be accomplished even now by laboratory studit·a 
of the processes taking place in the organism under the heavy strain 
of athletics. 

In view of the dogmatic dicta concerning the beneficial eiTcclJ 
of athletics which have for many years been vouchsafed u~. it is a 
remarkable fact that the processes taking place in the organism 
when subjected to maximal athletic strain are still Jargt·ly unknown, 

s 
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while the limits within which such strains can be imposed without 
undue ri~k are for that very reason not well defined. 

It Ia evidently important to try and find out by systematic and 
carefully controlled investigation what does happen in the organism 
when subjected to maximal strain, what changes: both immediate 
and gradual, take place, what are the limits of safety and why they 
are there, etc. 

TI1c importance of such studies increases pari passu with the active 
Interest In athletic aport itself, and is further enhanced by the 
lnfonna lion they will provide regarding the physical effects of hard 
manual labour, which is still a factor in certain industries. 

Studies such as those outlined above must be carried out under 
well defined and controlled conditions, available only in laboratories, 
by persons well versed in the various complicated experimental 
procedures of modern physiological science, 

The Health Organisation of the League of Nations, aware of the 
Importance of the issues Involved, appointed a number of experts 
who met in Copenhagen in January 1931. These included several 
physiologists who had contributed to the 'study of muscular work 
(Dunlo, LILJESTRAND, LINDHARD, LoEwv). The meeting agreed 
to ask the Health Organisation to initiate and supervise a study of · 
problt~ms connected with the physiology of athletics and maximal 
muscular work. It was recommended : 

(1) That Investigations in different countries should be 
carried out as far as possible under similar and well-controlled 
conditions ; 

(2) Titat the methods employed should conform to the 
exacting demands of modern physiology so as to ensure results 
from which general conclusions could be drawn. 

As a practical solution, it was recommended that laboratories 
of acknowlt•dgcd standard should be approached with a view to the 
lnwstigations dt•sired. · 

A study of the following functions, during and after maximal 
muscular work, was suggested: metabolism, respiration, circulation, 
blood, renal function, heat regulation and fatigue. 

Tl.•e ~aboratorics of Z?ophysiology and of the Theory of Gym
nastics m Copenhagen llmversity have done work along these lines for 
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upwards of twenty years, but Until lately the Dillin int~r~~~ of tht·~t• 
laboratories has lain on muscular work of a modaate tn1e, Shortly 
after the Copenhagen meeting, a unique opportunity prt•st•nh•d itM•lf 
of extending our studies to the heaviest type of work. Tilrt'e youn~t 
men, who were trained athletes and at the same time wl'll vcr,..•tl 
in the experimental work concerned, const•nted to work in the a bow
mentioned laboratories for two years as expaiment~rs and ~~~ 

subjects, thereby ensuring an amount of ro-operation whkh coultl 
scarcely have been attained in any other way. A programme fur 
the experimental studies proposed was accordingly drawn up and 
submitted to the Health Committee of the lA-ngue of Nations, whkh 
was asked to support the work financially. 

The main lines or the proposed investigation were the followin~t : 

1. A study of the alveolar air with analyses of CO, and o, 
during very heavy work combined with an invt'stigation or 
the possibie eiiects of breathing oxygt·n mixtures on the 
circulation rate and the maximum output of work, and nl'o 
with determinations of the difTusion coefficients of the lun~t' 

of the subjects. 
It was considered probable that dctenuinulions of the oxywn 

content of the arterial blood during work would have to he 
carried out. 

2. A study of the respiratory exchange and the R.Q. n~ 
compared with the values during rest. This was to form on 
extension of an investigation, formerly carried out Ly Kao<.n · 
and LIND HARD, to muscular work of a much heavier type and 
should show what-if anything-is to be gained by a Tl'gulatiun 
of the diet. We propose further to study the cfTt·ct of sugar
and possibly alcohol-administered just before or during the 
work. · This study will include determinations of Llood sugar 
(and blood alcohol) during the work and should throw light 
on the problem whether general fatigue can be Lrought about 
by a lowering of the blood sugar. 

3. We propose, finally, to study the mechanism and a!ta 
efTects, including the circulation rate, of work continued for a· 
long time each day under varied conditions of diet and supply 
of suitable foods tufTs just before and during the work. 
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Ale/hods. 

Special methods will be briefly mentione~ in their pl~ce in the 
discuKsion of results, but we want to emphasise here certam general 
considerations which we hold to be very important : 

1. When there is no special reason to the contrary, all 
experiments are made in the morning and ;with the subjects 
fasting, in order to obtain the most uniform conditions. 

2. The muKcular work is invariably carried out on the 
electric brake cycle ergometer described by KROGH, the subjects 
pedalling at a constant rate prescribed by a metronome. On 
this machine the work can be measured with great accuracy ; 
it can he varied within very wide limits, and it can be reproduced 
at any time with gn~at precision, an essential point for the 
control of training and comparisons between different subjects. 

3. All dclcrn1inations and samplings referring to the working 
stale are made while the work is actually in progress. The 
minute volume of the heart, pulse rate, blood sugar level, 
etc., change so rapidly on transition from work to rest that 
dctcrminutions just after work can never represent working 
conditions. It is necessary to make a sharp distinction between 
functions measured during work and after work. 

2. THE HEAT REGULATION.l 

In prrvious studies by one of us (HoHwu CHRISTENSEN, 1931); 
it wus shown that the body temperature during heavy muscular 
work may rise to dcfmitcly dangerous heights and may become 
one of the limiting factors for the continuation of work. The present 
studit•s demonstrate the existence of individual differences in the 
powt•r of temperature regulation during work, differences which 
are inconspkuous during rest, but come out very clearly during 
work, wht•n the quuntity of heat to be eliminated· is increased 
ten to twelvefold. ' 

I Bused mninly upon studies by ~1. 1'\JELS£.'1. 
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1-kat is eliminated mainly by radiation from thr body ~urfat't', 

by convection and by evaporation of walt·r. While radiation i~. 

during rest, grnerally rrsponsible for the major part of the l~t·ut 

loss, we find that, during work, the elimination through conwd ion 
and especially through evaporation may be gn·atly im·rt·a~•·•l. We 
cannot yet make up a complete balanct•sht•t•t fur the prod uri ion 
and elimination of heat, though most of the matrrial i~ availahlt·. 
Continuous records of rectal and skin templ'Tatun·s are nt't't'"ary 
for this, and a special technique has had to be workt•d out to 
determine the efTective temperature of the radiating surfat·•·· 

The following example will illustrate what has bt•l'n arcumpJi,ht·tl. 
The thrre subjects O.H., O.B. and M.N. pcrfomt wnrk on the 
ergometer under exactly similar conditions, doing 1,01!0 kg.-m.• 
minute. O.H. works for 180 minutes, O.B. and M.N. for ltiO minult·s 
each. After an hour, the rectal tempaature of 0.11. has rist·n 
1.850C. from 36.80° to 38.650C,. and during the nt•xt two hours the 
temperature remains constant : equilibrium bt'lwt•cn produd ion 
and elimination has been reached. Not so with the two nllll'r~. 

The temperature of 0. B. continues to rise during the pt•riml u( 

work and is 39.10oC., corresponding to a rise of 2.1l•'C., wlll'n wurk 
is discontinued after 160 minutes. The rrctal tt•mpcrature of M. N. 
rises in two hours 2.87oC. to 39.700C., and at this high J,.,.cl 
equilibrium is attained between heat production and climinat iun, 
the temperature remaining constant during the last forty minult·s. 
The temperature of 39.70C. is very near the limit which tht• organi'm 
will stand, and heat stroke would probably have supcrwm·d if the 
conditions for eliminating heat had suddenly become unfavourable 
-t.g., by a rise in temperature or vapour pnossure in the ruum. 

The following figures from the heat balance can be given. 0.//. 
produced in 180 minutes a total of 2,46:> Cal. (calculah·d from 
the oxygen intake). Of these, 472 Cal. were converted into 
mechanical work, taken up by the cycle ergomcta ; !Oi Cnl. 
served to heat the subject from 36.80° to 38.G:>OC. The rcnwirukr 
(2,465-472-107=1,88G) the subject was able to eliminate ; 
1,089 Cal. served to evaporate water. The subject lo~t I ,!I(J() 

grammes of water and powerful fans secured the evaporation of 
the total perspiration directly from the skin. This corn·~JHHII!t·d 
to 956 Cal., while 133 Cal. were given ofT hy evaporation 
from the air passages. Of the remaining i'J7 Cal. a ~mall 
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fraction (about 6 Cal.) served to heat the inspired air. (about 
8,500 litre~) and the remainder was eliminated by convection and 
radiation. 

The ht·at loss (or gain) by radiation depends upon the tem
perature dilTcrence between the skin and the solid surroundin~s. 
It ill increased by lowering the room temperature and by a r1se 
In akin temperature. In the resting subject the skin temperature 
Ia increased when conditions demand by an increased blood flow 
through the skin, which can be heated in this way .to very near 
the general body temperature. It was natural to assume that a 
similar Increase would take place during heavy muscular work 
whrn the amount of heat to be dissipated was unusually large. The 
measurements show, however, that skin temperatures do not rise 
along with the rectal temperature during work. They may even 
become lower during heavy work than in rest. This is due partly 
to the cooling elTect of the high rate of evaporation, but in part 
probably to the fact that the working muscles require all the blood 
they con get, and there is not enough left for a generous supply 
to the skin. The supply of oxygen is more important than the heat 
r~:guhition. 

The hrat eliminated by convection depends upon the temperature 
dillcrence between the skin and the air coming in contact with it, 
and, since the latent heat of air is small only, it is greatly increased 
by wind. In the experiments described the air temperature was 
kt•pt constant at 190C. and two powerful fans were employed to 
facilitate the heat elimination by convection and evaporation. 
In the example given above, 790 Cal. were eliminated by radiation 
and convection, and, of these, some 650 must be due to convection. 

When the amount of work is increased further, the percentage 
heat eliminated by evaporation rises. In work of 1,800 kg.-m.
mlnute-approaching the maximum possible-the subject O.H. gave 
ofT 80 per cent of the heat by evaporation, and, of the 20 per cent 
remaining, the larger part was lost by convection. · 

We may sum up as follows : While during rest about 75 per cent 
of the ht•at produced in the body is eliminated by radiation and 
t'onvel"liun and 25 per cent by evaporation, the ratio may be reversed 
when tl1e large amounts produced during work have to be eliminated • 

. ~ptimum conditions for strenuous athletic exercise include dry . 
111r Ill constant movl'ment relative to the bodies of the athletes. 
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Sporting contests requiring lung spdls of strt•nuous rxt•rt'i~t· shnultl 
not bl'! held when the trmpl'rature and the pt•rn•ntagt• sntumtion of 
the air with moisture are both high. The dangt•r of fntnl im·r,·nst•s 
in body temperature is in such conditions considcrahlt•. 

3. THE RESPIRATORY METABOLISM.' 

The problem of determining the substances which st•rve as sourn·s 
of energy for muscular work is of fundamental importance alike 
from a practical, nutritional and theoretical point of vit•w, 

The classical researches of ZuNTZ showed conclusively thut futs 
and carbohydrates and not the proteins, as form .. rly bt·lit•\·ed, are 
the main sources of energy. Later KROGH and LINDIIARD conrhH!t·d 
from accurate determinations of the respiratory quulit·nt bdnre 
and during muscular work that fats and carbohydrates are utilist·d 
in very nearly the same proportions during work as in a pn·viuus 
period of rest, the actual proportion depending upon the avniluble 
stores and, therefore, upon the proportions in the dit·t of the 
preceding period. 

-HILL and his school, on the other hand, conclude that the rm,rgy 
of muscular work is derived mainly from the combustion of 
carbohydrate. _ 

One might expect the solution of this problem to be a simple 
matter, because-assuming constant protein metaboli~m-the 

respiratory quotient (R.Q.) will show the relation between futs and 
carbohydrates katabolised at any time in the organism. An R.Q. 
of 1.00 corresponds to a combustion of carbohydrate, of 0.71 to fat, 
and any intermediate value to the combustion of both in a proportion 

·which can easily be calculated. 
It is, however, by no means a simple matter to dctcmtine the true 

quotient of combustion during muscular work. The RQ., ·as 
directly determined from the gas analyses, is a valid indicator only 
in so far as the CO, expired during a given period of time c~rresponda 
exactly to the CO, produced, which means that the large store of 
CO, always present in the organism must remain unaltered. 

In the transition from rest to fairly heavy work and during the 
first minutes of such work. the store of CO, usually becomes more 

1 Based mainly upon studi~• by 0. BoJE and 0. "-'"''-"· 
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or leKs reduced, more CO, being expired than is produced. This 
Is shown by simultaneous determinations of the CO, in the blood, 
which d1~crcascs rapidly. In this period, therefore, the R.Q. found 
Is too high and cannot give us any definite information concerning 
the character of the metabolism. 

Further, it may happen that later in an experiment the quotient, 
as directly determined, may be vitiated by accidental changes in 
vcntilution, which result in changes in the store of CO, in the body. 

We huve had these difficulties constantly in mind. We have 
closdy followed the blood CO, and endeavoured by our experimental 
tl~chnique to kc1•p It as constant as possible, and the determinations 
from which our conclusions are drawn were all made during constant 
work after the known pcriod of change in the store of CO,. 

For the determination of metabolism and R.Q., two diiTerent 
techniques were utilised. In one, the subject respires through a 
mouthpiece and suitable valves, and the expired air is collected 
In large rubber bags (DouGLAs). In the other, the head of the 
auhjl~ct is enclosed in a helmet {BENEDICT) through which outside 
air is drnwn at a suitable rate-reaching 1,000 litres per minute
by ml'ana of a large motor-driven gas meter. Gas analyses of special 
accuracy (KnoGH), combined with the readings of the carefully 
cnlihrated meter, allow the determination of oxygen intake and 
C01 output, and, when the blood CO, remains constant, conclusions 
n•garding the substances katabolised are valid. 

Control expcrhm•nts have shown that the DouGLAS technique, 
to give reliable results, requires that the subjects should be specially 
pructisl•d, while the valves and tubing must be wide enough to 
give no pl're~•ptible resistance. Otlterwise the type of breathing 
Is ofl<'n aiTectcd and the quotients distorted accordingly. Large 
scril'S of comparisons have shown, however, that, with proper 
prcrautions, the technirally simpler DouGLAS method will give 
the snme n•sults as the more difficult helmet method, and this 
Iutter is tiW'rcfore to be preferred only when quotient determinations 
o[ the llight•st possible precision are essential. 

I.n ex~erilul•nts carried out by the methods'described, only the 
CO* exptred Uuough the lungs is obtained. There is, however, 
according to some workers, a significant exhalation of CO, also 
fr?m the skin, .espcciully when it is moistened by perspiration. 
Fi~:ures amountmg to 5 per cent of the total CO, elimination have 
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been published, and, if these were corn·ct, we wouill haw to tilkc 
them into account in our determinations of the R.Q., espt•t·iully 
since there is general agreement that practically no oxyg.·n is 
absorbed through the skin. 

The published determinations arc not, howt•wr, ronvindng, and 
we have therdore made special control t'X(wrinwnh by mt·ans 

·of a respiration chamber containing the subjt•rt working on the 
ergometer, while the brt'athing took place from and to tht• out-itle 
air through tubing and valves. At intervals during the work, 
samples for analysis were taken from the air in the chambt•r, un.l 
these experiments definitely establislu•d the fact that the CO, 
eliminated through the skin is insignificant in amount and n•·•·<l 
not be taken into account even in very predse ddcnninalinn$ of 
the respiratory quotient. 

As mentioned above, CO, determinations on the blood mu't be 
made regularly along with the respiration expt·rinwnb prop•·r to 
control the validity of the R.Qs. as dett•rmined from the expired 
air. These determinations were made as follows : The blood was 
taken from a finger after keeping the hand in water of ·i7°C. for 
at least five minutes. The heating product's a very pronounced 
hyperremia, and the" capillary "blood obtained in these condit inns 
is practically identical with arterial blood with regard both to oxyg•·•i 
and carbon dioxide. The taking of sample!! during continuous 
work proved very difficult at first, but we finally sUCl't•t•dctl by 
means of a technique introduced by the Groning•·n ln,titulc of 
Physiology and suitably modified in our laboratorit'll. The CO, 
determinations, requiring a blood sample of about 0.5 cc., \wre 
carried out according to a method worked out recrnlly by 1\lloGII 

and REHBERG. 

The determinations show that a washing out of co.-a dt·pldion 
of the store carried by the organism which is many timu lar~owr 
than the quantity found in the blood-takes place as a rule during 
the first 10 to 15 minutes of work. In highly trained subjl'cb 
doing light or moderate work this depletion is small and does not 
take long. With very heavy work in all subjects and on untrained 
subjects even with moderate work the COt content of the blood 
may be reduced by about one-half. While this depletion takes 
place it is, of course, impossible to determine the true rC!Ipiratory 
quotient. The CO:t eliminated does not corre5pond to the quantity 
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produced. The figures found will be too high and may considerably 
exceed unity. All such values are spurious, and only wh~n the COt 
conl<'nt of the blood remains constant-at any level-Is the COt 
expired equivalent to the COt produced. 

It will he convenient to discuss briefly at this point the possible 
nwchuniMms for the washing out of COt, which takes place during 
the iniliul stages of work. . · 

The COt content depends upon two factors-viz., the pulmonary 
ventilution and the COt capacity of the blood. 

When the ventilation is increased without a corresponding increase 
In mL·taholism, the alveolar COt tension will gradually become 
reduced, and more COt will be given ofT from the blood to the 
alveolar air until equilibrium is reached at a lower level of COt 
('Onll•nt. 

A rl'duction of the COt capacity of the blood will take place when 
othl'r acids (e.g., lactic acid) accumulate in the blood and take the 
place of carbonic acid in combination with the blood alkali. 

Doth thl'se mechanisms may come into play during the first 
minull•s of work. At the transition from rest to work the ventila
tion has to change from one leve.l to another, perhaps ten to twenty 
tinws higher. While this change is in progress it is yery usual, 
espl'l'iully whl'n the amount of work demanded is exceptional, to 
find thnt the wntilntion rises considerably beyond the final level 
com·sponding to the COt production, and with fairly heavy work 
a consi1h•rnble rl'duction of the C01 capacity will also take place 
during this initinl period, because large quantities of lactic acid 
l'nter the blood from the working muscles. Simultaneous deter
minntions of cot and lactic acid have shown that the liberation of 
lnl'lic acid is chiefly responsible for the reduction in cot content, 
while over-vcntilntion plays in most cases the minor part. 

Our dell'rminntions of the respiratory exchange and R.Q. on 
tmin<'d subjects doing light or moderately heavy muscular work 
ngn•e completely with the views of KROGH and LINDHARD that the 
snmc proportions of fat and carbohydrate are katabolised as during 
the previous period of rest. 

In very httwy work, on the other hand, a definite and real rise 
in quotit•nt will take place as compared with the previous period 
of rt•st. Thl' orgnnism will utilise more and more carbohydrate 
to l'O\'l'r tht• t'llt'rg)' rcquirenwnts. 
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Comparing the R.Q. in two subjt•cts, one train~d nn<l one 
untrained, doing the same fairly large amount of work, we find that 
the untrained will work on a higher quotit•nt-thnt is, he will u•e 
more carbohydrate in proportion. 

Such a comparison is valid only when the resting quoti~nt is the 
same in the two and this can be accomplished by mt•ans of the dit•t. 
By suitable adjustment of the diet, we can produce vnriations in the 
R.Q. within wide limits from a little over 0.7 to wry nt•ar 1. 

Working near the limit of his capacity, any person will shuw a 
rise in quotient, indicating a relative increase in cariJOhydrute 
utilisation, from which it seems legitimate to conclude that carbo· 
hydrate is preferable as a source of muscular en~:rgy. 

Several facts can be adduced as contributory to this prd~rt·nce 
on the part of the organism. 

(1) Disregarding the points at issue betwt>cn the various tllt'nri•·• 
of muscular contraction, it seems fairly certain that carbohydrate 
transformations constitute an intt>gral part of the dll'mical 
mechanism. 

(2) KRoGH and LtNDHARD showed that about 10 per not 
more energy was utilisable for work from carbohydrate than from 
fat, and our experiments fully bear this out. 

(3) The caloric value of oxygen used for the combustion of 
carbohydrate is higher in the proportion of 5.0 to 4.7 as compared 
with the combustion of fat. 

Points 2 ~nd 3 indicate a reduction of about 15 per cent in the 
oxygen required for a certain amount of work when done exclu~ivcly 
on carbohydrate instead of exclusively on fat. 

One might ask here : If it is so much cheaper for the organbm 
to work on carbohydrates, why is this not done during light or 
moderate work ? The reason is no doubt this : If the organi-rn 
utilised only carbohydrate in moderate work, the stores of glycogen 
in the liver and muscles would be exhausted. The total amount 
of energy available as glycogen is small compared with that stored 
as fat, and the stores of carbohydrate have the further function of 
maintaining the blood sugar at a suital,le level, a function of para
mount importance, since a reduction of the blood sugar below a 
certain level has very serious consequences, as willlle shown below. 
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4. THE INI'l.UENCR oF DmT oN THE CAPACITY FOR \VoRK. 1 

Detailed experiments were made to study the in nuence of the diet 
upon the amount of work performed. The three subjects O.B., O.H. 
and M.N. lived alternately (1) on an ordinary mixed diet, (2) on a 
did extremely rich in carbohydrate and poor in fat and, conversely, 
(:!)on a diet very rich in fat and poor in carbohydrate. The quantity 
of protein was kept low in all diets, being generally between 50 and 
GO gramnws per day. The transition from one diet to another took 
pluce grudunlly to avoid digestive disturbance and the extreme diets 
wt·re taken only for a couple of days at a time. 

The cnpncity for work was studied by means of the cycle ergo
ml'lt•r nnd, In ordt•r to minimise the effects of training which had 
ht•t•n very trouhlt·~ome in KRoGH's and LINDHARo's experiments, 
tlw Kubjt~cts hnd hel'n training on the ergometer for a long time 
previous to this series of experiments. They worked during the 
CXJll'rinwntal period eitht•r each day or on alternate days doing 
1 ,OSO kg.-m.-minute for one or two hours. On the last day of 
Inking each dit•t, each subjl'ct would work at the same rate, but 
curry on fur the lungt•st possible period. Because these subjects 
were tht•msl'lws very dl'eply interested in the experiments, it became 
possible to rt•ulise total amounts of work and degrees of exhaustion 
to which paid subjects would scarcely have submitted. 

In accordance with some observations by KROGH and LIND HARD, 

we found a wry pronounced difference in the capacity for work 
on the diffcrt•nt diets. On a fat diet, the subject would be able 
by the utmost nwntnl effort to carry on for about ninety minutes, 
wlll'n he would reach such a dt•gree of exhaustion that he could no 
longt•r follow the metronome, and the rate of pedalling would 
slow down and bt•come more or less irregular. 

On a rnrbohydmte diet, on the contmry, the two subjects O.H. and 
M.N. were able to rarry on for over four hours (at 1,080 kg.-m.
minute). When, finally, tht•y had to give in this was not due to 
cxlumst ion of the same typt•, but to a gradually increasing stiffness in 
the musl'lt•s nnd joints. After such prolonged periods of uninterrup
lt'd activity, the joints, and especially the knees, seem to require some 



IXVESTIG.\TIOXS OX liE.\ \"Y ~ll'SCl"l .. \11 Wllllh: Jtll 

rest, a fact which is not, perhaps, surprising ronsi,J,·ring tht• lwavy 
strain to which they have been exposed. 

Some explanation can be given why the rupadty for t'Xhau,ting 
work should be at a maximum afh·r a dit•t rkh in rarhohnlrah• . . 

During work the organism will alwap--t•n-n nt tlw lnwt•st 
quotients--use up a certain amount of carbohydmtt• n~ shown hy 
the following examples from adual l'Xp<·rimt•nts. In nirwty 
minutes' work (1,080 kg.-m.-minutt•) on a fat did, nt un H.Q. of 
O.il5, 30 grammes of carbohydrate were kataholisl'll. 

On a carbohydrate diet the RQ. was O.!JOO, nrul in ninl'ly 
minutes 180 grammes of carbohydrate Wt•re kataholist·d. 

The total amount of carbohydrate used up in four hours' wnrk, 
during which the R.Q. would fall from O.!JIO to 0.8:.!0, wa~ IIHJ 
grammes. 

When the stores of carbohydrate have run wry low, tht• normal 
blood-sugar level cannot be maintained, and wlwn the blood ~ugar 
(determined by the IIAGEDons-JEsSES method) falls to ohout tiO 
mg. p.c. hypoglycremic symptoms usually bt•come pronounet·d. 

In one experiment on Af.N., the blood sugar nfh·r an extn·me fut 
diet came down to about 40 mg. p.c. The symptoms wt·re a f<'l'ling of 
ravenous hunger, exhaustion, tremor and cyanosis of the hunt!~. 
Finally, when in spite of every ciTort it became impossihle to pt'dal 

· in keeping with the metronome, there w'l'fe suhjt•ctive visuul 
phenomena and the mind became obscured. At this ~tagr, thr 
subject took in 100 grammcs of glucose, continuing work all the timt•. 
During the first minutes no eiTect could be obst•rwd, hut in h•n to 
fifteen minutes the hypoglycremic symptoms, includinl! the exhau~· 
tion, disappeared, and the 'subject was able to work for six I y 
minutes more and to fmish without being absolutdy exhau,tl'd. 

In all these experiments, not only the blood sugar, hut ulso the 
respiratory metabolism was determined at suitahlc intervals, UIHI 

it will be convenient here to discuss the change in mctahuJi,m 
during such a spell of work. We s~lcct a couple of expcrimcnls on 
Al.N. and bt•gin with an experiment after an extreme carbohydrate 
diet in which the R.Q. during rest was at 0.!!3. 1l1e 5UI>jt·ct hacl 
been working every day on the ergometer, and it ill interesting 
to note that, wqen this is done, we have not found it po~'ible to 
obtain quotients above O.!J-1. Higher quotknts were obtained, 
however, when the subject was allowed a re~t of one or two day&. 
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Thi~ can mean only that the daily period of work prevented the 
compldc filling up of the glycogen stores. 

In the cxp1·rimcnt under discussion, the work was done at first 
with a slight change only in the R.Q., which decreased from 0.93 
to 0.!10. The work was carried on by combustion of fat and carbo
hydrate in nearly the same relative proportions as during rest, but 
ut a gn·atly increased rate, corresponding to an oxygen intake of 
2.5 litn·s pt·r minute. 

During the four hours' work, a slow rise in metabolism and a 
l!ntduul dct·rcase in R.Q. was observed. The rise in metabolism is 
dul'apparently to: (1) the rise in body temperature, which automati
cully inl'fcuscs mdaholism, (2) the decrease in quotient, and (3) 
tht• inerensing fatigue which will cause the subject to use fresh units 
of musculature which are less suited to the task in hand. · 

Tht~ dt·rn•ase in R.Q. means that, as the work progresses, more 
and mnrc of the energy is dt,rived from fat. The organism does not 
spt·nd freely from the carbohydrate stores, but. appears to save 
tlwm up ns much as possible .. In this experiment, the R.Q. went 
down during the four hours' work from 0.90 to 0.80. 

In t•xpt•rimcnts on a fat diet we have observed a characteristic· 
diiTt•n·nre hctwt•en two of our subjects. One (O.H.) will show from 
the sh1rt a very low R.Q. (0.75) and thereby save his carbohydrate 
ston·s as :much as possible. The other (M. N.) will start work on a 
much hil!lwr quulit•nt (0.82), which results in a rapid fall of the 
blood sugar. 

As (nwntioncd above, a dose of glucose was given in such an 
txpcrimcnt during the work. This caused the blood sugar to rise 
promptly, reach the resting level in ten minutes and continue to rise 
consitlt•rubly above that. It is a remarkable fact, however, that the 
muscles did not, at lcust during the sixty minutes throuah which the 

. " dl'lcrm!nutions of ml'labolism were continued, show any definite 
utilisation of the sugar ingested. The R.Q. kept on falling for 
bwnty minutt•s, in spite of tlu! rise in blood sugar, indicating an 
inc~l'using utilisation of fut, and did not in sixty minutes reach the 
value observed before the sugar was given. 

This result, which was confinned in other experiments, is of 
consitll•mble theoretical significance. It seems to show that the 
musdt•s are unuble dirt'ctly to utilise the glucose circulating in the 
blood, whit-h will probably have to un~ergo some conversion, perhaps 
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to glycogt·n. It shows, further, that the bt•nrlkial riT,·ct or th,· 
sugar is not brought about through metabolic chang .. ~. but dq>t'IHls 
probably on conditions in the nervous systt•m. Just as tht• nurmal 
function of the central nt•rvous systt·m requin·s a certain fairly 
high oxygen tension, there appt•ars to be a ct•rtain critit-al l>lnotl
sugar level for the higher nervous functions. 

A further point of considl'rahle import;tm·e was n·walt-d l>y 
continued experimentation with the fat diet. Wlwn thc n·,tinJ.: 
quotient was brought down to a low level by St'\Wal days on fat, 
and work was performed on a few days in surrt•ssion, the n·stinJ.: 
quotient would remain constant, while the R.Q. during \Wrk won hi 
begin by being a few units higher and decline day by day tow anls 
the quotient during rest. This must mean eitlwr a gradual utlap
tation to the peculiar dil'lary conditions or a progn•ssive l'Xhnu't ion 
of the carbohydrate stores of the organism. 

The practical results or our studies on the in nut•nt•e or tht• dit·t 
on muscular work can be summarised as follows : 

Trained subjects will do light and moderate work by kataholising 
both carbohydrate and fat in proportions dl'lcrmint·d by the pn•n·•l
ing diet and nearly the same as during rest. In hcavit•r work un 
increasing percentage of carbohydrate is katabolist•d. The n•a,on 
for this appears to lie in a better utilisation of carbohydrate und a 
higher caloric value of the oxygen utilis!'d for carbohydralt• rom
bustion compared with fat combustion. The oxygrn n·quirt·m•·nt 
is reduced by 15 per cent, and this in its tum r~duces the atrain on 
the heart. 

\Vhen long-continued severe work is to be performed the pn·t.·•·•l
ing diet must provide ample en~rgy, mainly in the form of rarho
hydrate, to fill up the stores of glycog1·n. When the absolute 
maximum of work is to be attained~.g., in sporting cunte't-
about two days' rest is required to secure a compll'le filling up or the 
glycogen stores, and it appears that this cannot be done by taking 
large amounts of carbohydrate just prior to the work. 

In athletic sports requiring long continued scvt·re ·work, the same 
person ought not to take part in several conte~ts in immediate 
succession, but periods of two days' re~t ought to be inlerpo~d. 
This holds, of course, also for games like football, where the rule 
is often disregarded to the certain detriment both of J>!ayen and 
of play. 
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:;. THE BLooD SuGAR DURISG WoRK.
1 

A~ mentioned above, the blood sugar was closely followed in a 

larj.!t' number of experiments. 
A fihort spl'll of light work does not produce any significant change 

in the blood-sugar level, while a short spell of maximal work will 
aoult'timt•s produce a fall, sometimes a rise~ As a rule, a rise is 
ohM·rved just after the work, but we have found no relation either 
hl'l wt•cn the blood-sugar values and the power to perform maximal 
work of short duration or between fatigue and blood sugar. 

During prolongt•d work, of such severity that trained subjects 
arc nhlc to continue for some hours (about 1,000 kg.-m.-rninute), 
a j.!rndunl fall in blood sugar will usually begin after one or two 
hours. As mentioned above, we correlate this fall with the gradual 
th·pld ion or the glycogt•n stores, because we find it to begin earlier 
wht•n tlwse are known to be small. In work of this type a definite 
corrdation is observed between the subjective symptoms of fatigue 
nnd the blood-sugar level. This level can be raised by taking sugar, 
and simultaneously the symptoms will disappear and the power 
fur work bt•come dcfinitl'ly increased. 

The IIAGEJ>OHN-Jt::NSEN method for blood-sugar estimation 
employed by us determines, like most other methods, the reducing 
substnnct•s in the blood after removal of the proteins. Glucose is 
ct•rtninly the main reducing substance, and it is generally assumed 
thnt the residual reduction due to other substances amounts only 
to about 5 per cent. Recent investigations put the residual reduc
tion at a much higher level, even up to 30 mg.f p.c. Should this 
turn out to be the case and the high figures be valid also for our 
cxpt•riments, our low values of 50-40 mg.f p.c. would indicate 
extn•mdy low concentrntions of glucose. It has therefore been 
dt•cidL·d to mnke a special investigation of the residual reduction 
during rt•st and work. 

' lla•~<l muinly upon studits by 0. BoJE, 
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6. THE LACTIC A em 1:-1 TilE BLooo. • 

Being closely related both to the metabolism of musrks during 
work and to carbohydrate metabolism, lactic acid is uf intt•rt•sl 
in the present study, and, in many of the experinll'nl,, st•rial dl'!t•r
minations of blood lactic acid wrre therefore made. Nt•w nll'th01b, 
based mainly on the work of Wm:>~ARK and OnsKov, in whkh 
" capillary "blood was utilised, had to be worked out, because tho,e 
generally accepted, requiring large amounts of blood, wt•re not 
available when the subject was doing heavy work. 

Working on " capillary " blood it became possible to follow the 
changes in lactic acid through every stage of severe work ; nt•w and 
rather surprising results have tht•reby come to light. 

1. In moderate work, which the subject is fully able to pt·rfurm 
for a long time without fatigue, lactic acid shows a sharp rise during 
the first five to ten minutes and then a gradual tlccrca~e going on 
until the resting level is reached. 

2. In heavier work, we also find the sharp rise and gradual 
fall ; but when fatigue sets in there is a secondary, sonwwhat 
irregular, rise. 

3. In very severe work, which the subject is unable to continue 
for any prolonged period, lactic acid continues to rise throughout. 

4. The decline in lactic acid found in moderate work is inckpend
ent of the work. If the work is discontinued .the decline goes on 
just as before. This points to the initial increase as due to rauM·s 
which act only during the initial stage, and most probably to an 
insufficient supply of oxygen during this stage, for which thrre is 
other independent evidence. · 

The secondary rise, observed in heavier work when fatigue hegins, 
may possibly be due to fresh groups of muscles taking over part 
of the work. \\"ben fresh muscles are deliberately set in action, 
a rise in lactic acid has been demonstrated. 

5. The maximum lactic acid concentration reached d'"pends 
upon the severity of the work, but is independent of the duration 
or the total amount of work. 

1 Ba,.-d mainly upon studies by 0. UAsG. 

6 
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The rise in lactic acid brought about by work of definite severity 
(kg.-sn.-minute) becomes lc.\S for the subject in better training, and 
this holds both In comparisons between different subjects and for 
the same subject before and after a period of training. 

6. In experiments of short duration some relation appears to 
exist between the rise in lactic acid and fatigue, but in prolonged 
work the riMe in lactic acid as a cause of fatigue can be definitely 

ruled out. 
Thllre seems to be some relation between the point of time in the 

work when lactic acid begins to decrease and the so-called" second 
wind ", but no causal relationship can be established as several 
changes take place at that time. 

7. THE RESPIRATION. I 

It was mentioned above (section 4) that the respiratory meta
bolism during prolonged muscular work shows a gradual rise, even 
when the external work pe~ minute is kept absolutely constant. 
This rise we expected to account for (1) by a rise in body temperature 
causing Increased standard metabolism, (2) by a decrease in R.Q., 
which reduces the coefficient of utilisation, (3) by an increase in 
ventilation causing increased work for the respiration muscles and 
(I) by fatigue which will bring new and less efficient muscles into 
pluy. 

1. Sperial experimentS to study the relation between standard 
mctubolism and body temperature show a rise of about 8 per cent 
for 1 OC. incrt•ase in body temperature. These determinations were 
carried out during absolute rest, and the heating of the body was 
brought about by universal diathermy. In the work experiments, 
body tl'mperature was recorded throughout, and we are able, 
thert•fore, to calculate the resulting rise in metabolism-Qn the 
assumption thnt the mechanical efficiency of the work is not affected 
by the temperature changes. 

2. From the decrease in R.Q. we can calculate the increase in ' 
metabolism due to the increased proportion of fat katabolised, 

I U..sffi mnlnly upon studies by M. I' IELSKS. 
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the net efficit•ncy on carbohydrate b~ing 10 pt•r n·nt bl'l h·r tlmn 
on fat. 

3. The information available in the litt·rature, t'spt•cially the 
study undertaken by LILJESTRA.'JD, show~ that an incrt•ase in 
ventilation will give rise to an increase in ml'tabolilml due to the 
work of the respiration muscles. 

The " cost of ventilation " does not incrt•ase in strid propor
tion to the ventilation, but an increase of a certain mn~nitude 
(lit res pt•r minute)will cost more when the rate of ventilation is high 
beforehand. 'Ve were unable to obtain the absolute figun·s rt•quir.·tl 
in our work from LILJESTRANo's exp~riments, because most of 
these were made on one single subject having a rather amull \'itul 
capacity. It is natural to expect that the vital capacity will ht> 
an important factor in connection with the cost of Vl'ntilation, 
especially at high rates. We therefore found it necessary to make 
new experimental determinations of the cost of ventilation. 

Experimental determinations of the cost of ventilation are madt• 
by producing isolated variations in ventilation and making aimul
taneous determinations of metabolism. When we have chang4'!1 
in ventilation alone, the changes in metabolism obst•rvt·d mu't 
be a measure of the cost of the ventilation dilTcrenct·s. 

Variations in ventilation were produced by adding C01 to the 
air inspired. Each experiment begins with a dctenninatiun of tht• 
standard metabolism of the subject made by the DouGLAS nwtlwd 
with inspiration of pure air. Next, the subject is suppli4•d with a 
mixture of C0:1 in air from a large spirometer. This increa!WI the 
ventilation more and more with rising CO~ percentage up to about 
10 per cent. Any further increase reduces the ventilation, probai,Jy 
on account of a narcotic elTect on the respiratory centre. When the 
ventilation has become constant, corresponding to the CO, perct·nt
age supplied, one or more determinations of respira.tory mt'laholi'm 
are made and will give higher figures for the oxygl'n al•~orptiun 
than the standard, and, since we may assume that COt in the 
concentration employed does not alTect the tissue metabolism, the 
increase can be taken as a measure of the cost of increa!w:-d 
ventilation. 

This technique may appear simple, but, in reality, it is very 
difficult to obtain reliable determinations, ~pecially for the smallt·r 
rates of ventilation and for slight increases in these, mainly because 
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the diiTcn·nccs to be measured are extremely slight and the accuracy 
or the detenninations must be correspondingly great. On highly 
practiMed subjects and by a very careful technique, we have 
aucct!l'dt!d nevertheless in determining the cost of ventilation 
during rtMt and even during muscular work. 

The dderminations during work are made in the same way as 
during rest, with the difference only that the subject is performing 
work at a constant rate all the time. 

Dt•tt~rminntions were made on five subjects having vital capacities 

from 3.1 to 5.3 litres. 
It turnl•d out to be impossible to increase the ventilation beyond 

60-70 liln~s pl·r minute by means of COt, although several of the 
suhjl'cls n•aclll'd ventilations of 100-120 litres per minute during 
ht•nvy muscular work. The mechanism of the increase during work 
Is not ailnply an increase in C01 but, as maintained long ago by 
KnoGH and LlNDHARD, is partly brought about by an increase in 
the st•nsitivity of the respiratory centre, for which the central 
nt·rvous system seems to be mainly responsible. 

The four subjects having vital capacity of 4.5 to 5.3 litres show 
practically the same " cost " for the same ventilation, but for the 
one with a vital capacity of 3.1 litres the cost is greater. For the 
aubjt•cts studied, the cost is, on the whole, independent of the depth 
or rate of respiration, and is determined by their product, the rate 
of Vl'ntilntion (litres pl'r minute) exclusively. 

When the respiration becomes very deep, however, approaching 
the figure for the vital capacity, the cost becomes increased with 
dt•pth. 

The cost of ventilation in normal quiet breathing (5-10 litres per 
minute) during rest is very small, and we can confirm LlWESTRANo's 
dt•tenninntions of 0.5 cc. Ot per litre or 1.4 per cent of the standard 
ml'lnbolism. When the ventilation is increased to 60 litres per 
minute the cost per litre is about 1.7 cc. Ot. 

During work on the ergometer, the cost of ventilation, measured 
at the smne rate, is somewhat greater than during rest and may 
n•nch 2.3 cc. 0 1 per litre for a ventilation of 60 litres. This is prob
ably due to a certain fixation of the 'thorax caused by the pull of 
musdl's from the arms. . 

Whl'n the work increases, the cost o( ventilation becomes an 
im·n•asing pt'rcentage of the total metabolism, and in maximal 
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work it approaches 10 per cent of this total. It is, th,•rdorr, a 
(actor o( considerable importance in the total mdabolisrn during 
work. 

In all the experiments the rate and d~pth of respiration haw h•·•·n 
spontaneously adopted by the subject, and we find that our suhj··•·l~, 
when starting on light work (iOO kg.-m.-minul••) will mainly incn·nse 
the depth of respiration. This d••pth will th••n be approximal•·ly 
maintained even up to very large ventilations, whkh are brought 
about chiefly by increasing the rate. The dt·pth of n·spiration 
adopted during work seems to be" optimal " and to dt•pt·nd upon 
the vital capacity of which it is from 40 to 60 r•·r crnt. 

When the depth is increased further, the cost of wntilation is 
definitely increased. The adoption at once of the optimum do·pth 
reduces the cost by reducing the influence of the " d•·ad spnre " 
of the air passages and thereby reducing the total ventilation 
necessary. 

A single example may serve to illustrate how the incn·a.c in 
metabolism in an experiment of long duration is brou~ht about. 
The metabolism of the subject M.N. rose (rom 13.0 Cal. pt·r minute 
in the thirtieth minute of work to 13.8 Cal. 100 minutes Inter, a rise 
of 0.8 Cal. per minute. The increase in body tempt•raturc will 
account for 20 per cent of this (0.16 Cal.). The dccn·ase in 
quotient (increasing combustion of fat) covers 35 per ct·nt (0.28 
Cal.), and 10 per cent (0.08 Cal.) is due to increast•d co~t u( 
ventilation. The remaining 35 per cent (0.28 Cal.) we must put 
down as due to " fatigue ". 

The mechanism of the large increase in ventilation during mul>
cular work is still an open problem. According to one view, the 
ventilation is regulated through the p11 of the blood; while, accord
ing to the other, the CO:t tension of the blood is the main stimulating 
factor. 

'Ve have a number of experiments showing that neither of these 
factors will explain the actual increases in ventilation during work. 
One of us {LI!IIDHARD) has shown that it is possible to exprc~s 
quantitatively the change in sensitivity of the respiratory centre 
which we find it necessary to postulate, and with this as the 
starting-point a renewed study is in progress. 
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8. THE OxYGEN SuPPLY IN WoRK oP MAXOIUM INTEJ~;SJTY. 1 

In work of maximal intensity, the oxygen supply becomes the 
limiting factor for the duration of the work. An insufficient supply 
lends to an accumulation of lactic acid in the working muscles, 
which may be the factor immediately responsible for putting a 
atop to the work. 

Tbe fuctora In nuencing the oxygen supply are mainly the follow
Ing : (1) the pulmonary ventilation, (2) the rate of diffusion of oxygen 
from the alveolar air to the blood, (3) the minute volume of the 
heart, (4) the rate of IJlood now through the muscles, and (5) the 
conditions for 0 1 diffusion from the muscle capillaries to the tissue. 

1. In maximal work, the ventilation in our trained, athletic 
auujects wiii rise to 100-120 litres per minute. The upper limit 
nttainnule during work on the ergometer seems to be 120 litres per 
minute. Should this ventilation be insufficient to maintain a normal 
oxygl•n tension in the alveoli, it must be considered as a limiting 
factor for the work : but whether such a condition is practically 
possible we are at present unable to decide. There is no doubt, 
howewr, that ventilation at such a rate produces a subjective 
feeling of )wavy strain and is very fatiguing. When the ventilation 
cnn be reduced below 100 litres per minute; a definite feeling of 
relic( Is brought about. Such a reduction cnn be effected by breath
Ing an oxygen-rich mixture as observed in work experiments with 
breathing of 45 per rent oxygen which caused a very definite relief. 
· 2. The rate of dillusion from the alveolar air to the blood depends 
upon the mean dilTI'rence in the tensiPn of the gas in question 
bciWI'l'n the blood and the alveolar air, on the diffusion coefficient, 
and on the total area of the alveolar membranes. The individual 
" dillusion constant " was defined by A. and M. KROGH as the 
number of cubic centimetres of a ,gas which will diffuse from the 
alveolar air into the blood per minute and per millimetre tension 
d illcrence. The dillusion constant can be determined for carbon 
monoxide, and the corresponding dillusion constant for oxygen is 
ulculuh•d on rertain assu~ptions which, though probable, have 
not so fur ~~·n dl.'finitdy Jlroved. 

I u .. $~1 Dllllnly upon stutlies b~· o. l!OJE, o. liASSE.'I, and M. :-;,ELSE.'<. 
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The stud~es of :'11. KROGH showed that the diffusion constant is 
higher during work than in the resting condition, and we havo! 
repeated these experiments and exlt·ndcd tht•m to higlwr rates or 
work in order to obtain information concerning the wry high oxyg.·n 
absorption found in maximal work. · 

The results obtained confirm those of l\1. KRouH, showing (I) that 
there are large individual differences with rt>gard to the dillu•ion 
constant during rest, while the same individual will ~how little 
change even over a period of many years ; (2) that the dillu~ion 
constant increases with increasing ratrs of work, probably in rdution 
to the increased circulation ; (3) that the maximum oxygt·n diiTu~ion 
calculated for a normal pressure and composition of the inspin·d 
air is about 5 litres per minute and that this would involve a 
delinitely incomplete saturation of the arterial blood with OX)'J.tt•n. 
The maximal absorptions directly observt>d are from 4 to 4.5 litrt•8 
pt•r minute and it was natural to assume therefore that an incn·use · 
in H1 tension might increase the absorption of oxyg .. n and rt•ndt·r 
possible even higher rates of work. 

Experiments to settle this problem have bt•en made· bdure : 
we refer especially to those undertaken by A. V. JIJLL and his 
collaborators. These workers found a very definite increase in the 
maxima) Ot absorption when the subject breathed !'>() per Ct•nt 
oxygen instead of atmospheric air. In our opinion, JIILL'a e.xperl
ments are not quite conclusive, and they cannot be reproduced, 
because no measurements were made of the work perfonncd. 

We therefore considered it necessary to undertake rem·wed 
experimentation on this problem. Our prt·liminary cxtwrimt·nb 
);elded the following results : · 

1. The O:t absorption and the rate of maximal work can be 
increased by breathing 45 per cent oxygen. 

2. As shown before by LISDIIARD, the " oxygl'n " respiration 
reduces the rate of ventilation, which may go far to explain the 
increase in rate of work through the reduced cost of ventilation 
and the subjective feeling of dimini~hed strain. 

3. The effecl of oxygen does not become apparent in very brief 
spells of work of one minute or less, but in work which can be kept 
up for two, three or more minutes. The explanation of this rather 
surprising result appears to be that it takes two minutes or more 
for the circulation rate to become maximal, and up to that time 
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tire circulation rate constitutes the limiting factor for the supply 
of oxygen to the tissues. 

4. The maximal oxygen absorption both on air and on " oxygen " 
ll obtained when the &ubjed &tarll doing submaximal work. 

When, for Instance, O.ll. begins work al1,700 kg.-m.-minute and 
works at this rate for five minutes the oxygen absorption will be 
Just under 4 litres per minute. The work is now increased to 2,000 
kg.-m.-minute and the 01 rises to 4.6 litres per minute. In a final 
spurt the rate is increased to 2,500 kg."m.-minute and the oxygen 
will get above 5 litres per minute. When starting at 2,000 kg.-m.
mlnute, O.ll.ls able to work at this rate only for about two minutes 
before he has to stop, absolutely unable to carry on. The reason 
Is that in the two minutes the circulation rate cannot become maxi
mal, and the lack of oxygen in the muscles has become so serious 
-probably much lactic acid has been produced-that the muscles 
are unable to function. When, on the other hand, work at a some
whnt slower rate has allowed the circulation to get into full swing 
an adaptation to increased demands can take place with greater 
rapidity, and the oxygen supply can become sufficient before the 
aubjcct has to stop. 

5. The respiratory quotient in severe work is lower on 45 per 
cl·nt 0 1 thim on air. 

TI1is point ia of considerable importance theoretically. We have 
pointed out that the R.Q. increases with increasing rate of work 
above a certain rate and that, other things being equal, the trained 
subject will work at a certain rate on a lower quotient. These 
points, taken in combination with the oxygen effect upon the R.Q., 
lndicute a close· relationship during heavy work between the supply 
of oxygen and the substances katabolised to supply energy •. When 
the oxygen fails, the organism has recourse to carbohydrate. We 
have shown that the combustion of carbohydrate results in a higher 
efficil•ncy because the caloric valueoQf oxygen is then at its maximum. 

The exp~:riments on the influence of oxygen upon the capacity 
for maximal work are to be continued. The results require some 
further control, and experiments are to be made l\ith lower 
oxygen concentrations. 
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9. KID!IiEY Ft'NCTIOS AND Mt·sct'LAR WoiiK.a 

It is well knov;n that even perfectly healthy athlt"tt•s may lul\·e 
albumen in their urine after strenuous exerrise. This lndkalt·s 
that maximal work must have some disturbing innuence upon the 
function of the kidneys. In spite of its importance, syslt·matic 
experiments dealing With this problem are Jacking. ~lost Ob§t•r\WS 
have examined the urine only after the cessation of work. It 
seemed valuable, therefore, to include rt>nal function in our stu•ly 
of the e!Tccts of muscular work on the organism. 

Our investigations take as their starting-point the filtration· 
reabsorption theory of renal function proposed by Ct:~lls\· uml 
further elaborated especially by REHBERG. 

According to this theory, a very copious filtration from the hlood 
takes place in the kidney glomeruli. The filtrate is blood plasma 
minus the colloidal proteins. The quantity of filtrate, which can 
be measured independently of the quantity and concentration of 
the urine, will increase with a rise in blood pressure and bt•come 
diminished by a rise in the colloid osmotic pressure of the blood. 
Any considerable decrease in the circulation rate through the kitlneys 
will reduce the rate of filtration. 

The filtrate passing through the renal tubul••s is concentrated by 
active reabsorption of most (()9 per cent) of the water and finally 
leaves the kidneys as urine, from which also the ao-callt·d thrl'•hol.t 
substances, including sugar, are removed by active rt'absorption, 
while substances such as creatinine and urea are not absorbt·d. 
The total amount of creatinine present in the filtrate is retained in 
the urine, while the final quantity of other substances, like urea, 
is reduced by diffusion back to the blood through the 10mewhat 
permeable walls of the tubules. 

The diffusion of urea depends upon the concentration dillerence 
set up between the urine and the blood and upon the permeability 
of the tubules for urea. 'Vhen for some reason the urine becomes 
highly concentrated by absorption of water, a large quantity of 
urea will diffuse back into the blood. 

1 Based mainly upon •tudie• by F. Ga4.'1DE CovlAJO'. 
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Applying the theory brieny summarised here to the conditions 
during work and comparing always with conditions during rest we 

have found the following : 
Filtration (F) is maintained unaltered during work up to about 

1,000 kg.-m.-minute. At higher rates of work, the F values show 
a rapid decline, At 1,620 kg.-m.-minute F was found to be only 35 
per cent of the resting value. During restitution, F rises rapidly 
to the resting value or even somewhat above. 

Diuresis (D) decreases greatly with increasing ~ork and was in 
one experiment at 1,620 kg.-m.-minute found to be only 20 per 
cent of the value during rest. During restitution, also, D is lower 
than before work. The fall in diuresis finds a natural explanation 
In the loKI of water by perspiration stimulating tubular reabsorp
tion. During work of 720 kg.-m.-minute, O.H. lost 400 cc. of water 
pcr hour by evaporation, and during work of 1,800 kg.-m.-minute 
the loss amounted to 1,100 cc. per hour. 

Tho elimination of urea decreases with an increasing rate of work. 
At 1,620 kg.-m.-minute only 20 per cent of the excretion during rest 
was observed. We bad to expect-according to our theory-that the 
urea should show a decline corresponding to the increase in urine 
concentration. A quantitative calculation, however, shows the urea 
eliminution to be even lower than can be accounted for by the increase 
In concentration. This is taken to mean thatsomething has happened 
to the walls of the tubuli, increasing their permeability to urea. 

The reason for increased permeability might be lack of oxygen 
in the kithwys. Several obSt•rvations, and especially the large fall 
in filtration rate, point to a reduction in the blood supply to the 
kidneys when the work becomes heavy. Lack of oxygen in some 
or the glonwruti may also be responsible for the albuminuria 
of heavy work by increasing their permeability. Albuminuria is 
produced only at hillh rates of work-in our trained subjects 
above 1,:'100 kg.-m.-minute. This probably means that at these 
rates the supply of blood to the kidneys, which is normally very high, 
bt•comc•s reduced in relation to the demands of the working muscles. 
· The sweat excreted during work will contain from 300 to 600 mg. 
un•a llt'r litre and will therefore compensate to a considerable extent 
for the dl'crcase in ~xcrction of this substance through the kidneys. 
In our experiments the blood urea remained practically at the 
normnl lt•wl during t ht• lung periods of work. 



I:SVESTIG.-\TIO:SS O:S HEAVY ~ll"SCl"l.Al\ WOI\K 41$ 

From the above it is concluded that kidnry fundion is dbtindly 
affected by muscular work, but seriously afft•t·lt·d only wlll'n the 
work is very heavy. 

10. TRAI:-IING AND FATIGUt:. 

On the basis of the studies here recordl'd and ct•rtain rarlit•r 
investigations carried out in our laboratorit•s, we are aLll' to make 
a few suggestions for the rational training of the human or~ani~m 
to perform heavy or maximal muscular work. 

From the point of view of training we have to distin~uish l>dwt•t•n 
brief spells of maximal effort and work which is to be sustuint•d during 
prolonged periods. 

For maximal efforts, during, say, three to four minut,•s, a nmximnl 
efficiency of the respiration and circulation systems is of prime 
importance, on a par with the muscular force itself. In individual• 
in perfect health, the simultaneous development of tht•se functions 
can be attained by rational training. 

The essential point is to increase the demands on the or~nnism 
steadily, but not too rapidly. Only in this way can circulation and 
respiration be developed pari passu with the musclt•s directly 
concerned in the work. 

The training eiTect manifests itself in an increa!IC in musculur 
force, a slowing of the pulse rate and deep and slow respiration, 
The slow pulse is correlated with an increase in size and weight 
of the heart, which adapts itself by growth to increasing demand!!, 
but stops growing on constant demands. 

When we remember that in maximal work each half of the 
heart has to deliver at least thirty litres of blood per minute as 
against four during rest, it is easy to understand that such heavy 
demands cannot be met without careful preparation. 

The vital capacity of the lungs becomes increa!led during training. 
In long-continued training on short spells of maximal work the 

organism develops a power of rapid adjustment of ventilation and 
circulation as expressed by the absorption of oxygen, which will 
rise abruptly to the maximum level. 

During the period of training, intermissions of two or more days 
should be frequent. In some of our experiments the subject did 
maximal work for one minute a day for several days in &uc~•ion 
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re1ulting in a. decline of the amount of work performed. This 
" n•·gative training " effect was evidently due to imperfect restitu
tion In twenty-four hours after one minute maximal work. Similar 
obscrvations were made also on five- to eight-minute spells of work. 

The character of the diet is not, apparently, of any importance. 
On any diet a surplus of carbohydrate will be available for a short 
sp••ll of maximal work. 

Training for heavy uork of several hours' duration involves 
difT1•rcnt considerations. 

Fur long-continued work, the preceding diet is very important. 
EfTt•etive work at the lowest cost to the organism can be done only 
on wcll-fillt•d carbohydrate stores, as obtained by a diet rich in 
calurlt•s and carbohydrate. In the last few days before an athletic 
conh·st, heavy work should be avoided to allow the maximal filling 
of the alores. 

In training, not less than in contests, rPgard should be paid to the 
external temperature and especially to the moisture of the air, 
because work In hot and moist air may easily cause a dangerous 
rise In body temperature. 

During a period of training, the rate of work should occasionally 
exceed that demanded in the contest in o,rder to train the heart 
and respiratory organs to become superior to the final demands and 
tlwrd•y provide a margin of safely. 

The limiting factors so far brought to light. for long-continued 
bt·avy work are high body temperature and low blood-sugar values, 
but tl1cre Is no doubt that other factors also come into play, such 
as" futigue " in the central nervous system and various processes 
occurring in the muscles and articulations. 

Training carried out with due precautions does not appear to 
present any danger to the healthy organism. The experience of the 
athletic world shows, however, that an athlete can remain at his 
best. only fur a very brief space of years. · 

With Increasing age and at a comparatively speaking very earl); 
age the maximum achievement is reduced. 

Those athletes who never .attain to the first rank within their 
brntu·h or sport will have to content themselves with the personal 
pl<'~\sure d<•rived from the sport and with the feeling of well-being 
wluch should be the corollary o( every rational form of athletics. 



J:-;VESTIG,\TIO:-.:s 0~ liE.\\"\" ~ll'St:l'l . .\11 \hll\1<( ~17 

Bihliogra phy. 

llU.JE, 0. (193.1) : Uber die G,....._.., d<r LunM•n<llllu•lon d" MmocMn wAhrft>d lluhe 
und k6rperllcber Arb<it. Arl><iiJphv•lologir, 7, 157. 

CAMPBELL, J. )L 11., DoUGLAS, C. G., A tlomoM, F. G. (1\Y..!t)): The rntun~tnry •uh•nll• 
or man durin• and alter muscular exen:llfl. Prot. lfof, S«., fHJ, 210.. 1. 

c, .• R,.,., A. R. (1926) 1 The,..,..,,.,. ollhc urt .... London. 

FnntsAWA, HILL, LoNG A: LuPToN (19:l.j,) 1 !\luaeular e·uTClM •nd o•)"IIC1'ft ,...IUII'1"mmt, 
Pnx. Rov. Soc., (BJ, 97,167. 

HA.GEDORN, lL C., 4 NoRMAN JE:"iS'K~, B.. (1922): l>le Ferricyanld·methode •ur lthat• 
zuckerbesllmmun-. II. Blot'h~m. z~tts~hr., 137, 9'J. 

Htu.. A. V., LoNG, C. N. H., A: LurTo:"'l, Jl. (19'~): )luscular e:u:rcl.e, lactkl arid, and 
the supply and utilisation ol oxnm. Parta \"11·\'111. Pnx.Ruv. s..c., tiJt, n, 
155. 

HoH-.·U CHRISTBNSB.N, E. (1931): Dle K6rpeortempeor.tur •Ahnond und ftll('h Khwern 

k6rperllcher Arbelt. Arl><ll.tphv•loloj/1•, ._ 1!>4. 
----------- (193:1): tlyprrlh•nnle und Ruh .. tol!wocbHI. Ibid., 7, 1:11.1. 

KROGH, A., A KROGHrM (1910): On the rate ol dii!UIIocl ol earbonlc oslde Into tho 
lunllll ol man. Skand. Ar<h. PhgJiol., 33, 236. 

KROGH, A. (1913); A bicycle •rMnmeter and rt'!lplration appan1lua for the t'1JM'f1mf"ntal 
study or muscular work. Skand. Anh. l,hJIJfoL, SO, 37l. 

----- (1920) : A llU analysla apparatuo auunte to 0.0111 % mainly d"IIP1od 
lor reoplratory exchange work. Bloch•m. J., 1., :167, 

KRoon, A., 4 LINDHARD, J. (1913) : The rei(UlatJon of Nlpl,.Uon aod ctrculaUo11 
during the Initial ataMN ol muacular work. J. Phvolol., 67, 11:1. 

------------ (1920) :The rrlatlve value of fat ond .. rhohydr•t• ao 
IOUJ"'CCS of muscular enerJCY •. Biorhmr. J., s•, 290. 

KROGH, A., a: RBHBERO, P. BRANDT (1930) : co.-Hnummuo• lD FU.l .. ll(keltl'D und 
Gewebea durch Allkrolltrallon. BIO<:Mm. ZollKhr., 221, 177. 

KJtOGB, M. (1915) : The dll!usloa of 1ueo through the lunp of man. J, Phfolnl., 
••• 271. 

Ln .. ntsTRAND, G. (1918) : UntonuchunM<D Ober die Atmunparbett. Slullld. Ardl. /. 
PhuoloL, 35, 199. 

LL'<DHARD, J. (1911): On the excitability of the respiratory eentre. J, PhuoloL, U, 337. 
------ (19331 : Uber die Erftllherkclt dee Atermomtrumo bel )hukolarhelt, 

Arl><il.tpha•lologie, 7, 72. 

RERBE.Ro, P. Brandt, (1926): Studies on kidney function, I, II. Blochnn. J., 20, 417 A 
461. 

Wm>~.UU<, F..rik M. P. (1926) : A now method lor quantitative oxtraolloa of llqul-11, 
Skand. Anh. f. Pha•iol., 114., 61. 

z,.,..,.,. (1911): Die Qu•llon dor MuskeiLralt. Opponhrim•n lldlldb. BIO<Mrrll•, 6,ltlll, 

O..sxov, S6ren L. (1928) : Eine )fi<TOmothode zur !lfttlmm'lnl woo Athnlbolkhm 
organlscben SA11r011 1m Blute. Biochom. Z•llldlt., 201, 2:l. 



INTERNATIONAL STUDY OF THE 

STATISTICAL RESULTS OF RADIOLOGICAL 

TREATMENT OF ·CANCER OF THE UTERUS 

Report ol Ule Conference ol Experts 

1/r/d at Zurlrh, JUIIJ 2111-23rd, 1934. 

PIIELJMINARY NoTE. 

In 1!121!, tile lleallh Commillee's Cancer Commission, as it existed 
from 1!12' to 1!130, was called upon to consider a proposal that an 
lntrrnaliotwl study be mmle of the radiotherapy of cancer. With. 
this object In ulew, a Sub-Commission of radiotherapists and gynll.'
coloyisls was set up under the chairmanship of Professor Cl. REGAl'D. 

The reports oflllis Sub-Commission, published in 192!1 (document 
C.l/.788) dealt with the question of uterine cancer. Definitions wert 
givm for lire Jour stages into which cancer of the cervix uteri should 
be cl«~ssifit·d when lilt results of radiotherapy are assessed or tabulated
tll'finilions whirh have since been widely adopted. The Sub-Commis
sion rrcommtndt·d lhul the 1/eallh Organisation should collect data 
from leading radiothemptutic institutes and clinics in various countries. 
1/lhrse dula were to be of use, it was essential that/hey should include 
a rttwd of/lit afler-hlslorirs o/lht treated cases, for a period of years. 
The Sub-Commission considered thut flue years was the desirable 
minimum and that, at the d«1le of its report, there was theufore no imme
diate nttd to enter fully into the question oflabul«~lion and presentation 
of the mulls. 

In (Jflobtr 1!133, the llt«~llh Committee, on the advice of its Bureau, 
drclcltd to COIII'fnt former members of the Radiological Sub-Commission 
anti a _number of other r.rperts, u•ho have taktn part in the work since 
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t!l29, in ronfamre at Zurich on the ocrmion of lht Jnlanaliunal 
Radiologiwl Congrtss held in that city in July l!J:ll. 

The Conference was asked to rr11iew lht pro'l"·'·' oflht tm[uiry. tl.• 
set forth in the documents previoruly rirculalrtl, and adl'i.<r as to thr linr.• 
on which further action should bt: punurd. 1'ht llra[lh Commillrr 
uquesled its Vice-President and rapporteur on canur, Sir Gt•nrJ.:t 
BvcHANAN, to preside over this Confermrt, which sui from July 2ht 
to July 23rd inclusive, immedialrly before the oprning of the Conyrr.u, 
and was attended by : 

Sir Comyns BERKELEY, Radium Crntrt:, London County C.:mmril : 
Dr: E. BERVEN, Radiumhemmfl, St()(·kholm : 
Professor G. FoRSSELL, Rudiumhemmrt, Sl01·kholm ; 
Dr. J. HEntAN, Radiumhemmel, Stockholm; 
Dr. J. W. F. HEUKENSFELDT JANSEs, /nslilut du Jladium, 

Amsterdam; 
Dr. A. LAcASSAGNE, lnslilut du Radium, Paris; 
Professor J. 1\luRoocH, Centre anliwncerru.t de l'l.'niwnilt! librt, 

Brussels ,· ' 
Colonel A. B. SMALLMAN, Ministry ofllea1th, London ; 
Professor A. H. 1\1. J. VAS Roov, \\'illlflmina Cmthui.•, .\m .• t,·r· 

dam. 

Professor REGAUD was unfortunately prrvrnlrd fmm brinl) l'rr.•·nt 
at the Conference and at the /nlernalionalllmliuloyiml Ctml)rt•.•· 

The first act of the Conferenrt was to pug a tribute to tht: mrmory 
ofl\ladame CuRIE, whose death is so 9reatty moumrd by tlrt ll•ll,ft: 
scientific world and by all those who ha11e brnefitrd from the dimJt•rry 
and therapeutic use of radium. 

Turning then to the business on its agrnda, the Conftrrnrt bryan 
by considering the question of maintaining the cla.•si{iftltion by slayr• 
of cancer of the cervix uteri, as laid down by the Sub-Comminion in 
192!!. On this point, a draft prepared by Profr.uor \'AS !ltJOY '"''·' 

adopted and its terms embodied in the recommendations. 
The Conference then examined the question of the rulr.• for lilt 

tabular statements it had decided in principle to recommend, and in· 
structed a small committee, under the chairmanship of Dr. LAcASSAG'£ 

to work out the details. Its findings wert similarly embodied in lilt 
rtport of the Conference, which has now bun forwarded to tht 1/to/lh 
Committee. 
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HEcoMMESDATioss oF THE CoNFERE="icE. 

1. The llcallh Organisation should for the present limit its 
coll<'ction of statistkal data to cancer of the cervix uteri. Consid
t•ration should be giVt'n at a later stage to the need for including 
in tht• stati~tkal prcsentmt·nt of results data relating to the body of 
the u!t•rus and vagina. Consideration should similarly be given to 
thl' npplirnlion of the systt•m followed in the case of cancer of the 
l't•rvix to cunn•r of other sites, beginning where possible with defini
tion of slng<•s of cancer at those sites, as has been done for the 

l't'r\'ix.1 

2. The I h•allh Organisation should aim at producing annual 
Mtuti~tknl stutements regarding five years' results (and possibly 
rt•Malts for ha!t·r years) of radiotherapy of cancer of the cervix. An 
agrt•t•d table for this purpose, which may be termed the "Survival 
Tnhlt• ", Is annt•xed, with rch•vant notes. 

As i~ shown bt•low, the work put in hand by the) lt•alth Organis
ation, nnd by those who have collaborated with ff since the report 
of the 1\ndiologicnl Sub-Commission of 1929 was made, will permit 
a sfntistknl stnh•mcnt to be made in 1936 in respect of cases 
whnst• tn·atmt•nt lwgan in Hl:lO. Attention can then be given to 
rust·~ whose trentnwnt bt•gan in 193.1, 1932, 1933 and 1931 respect
iwly nnd stuh·ments rt•garding them can be prepared annually 
lwtwt•t•n 1937 and 1940. It is well, however, to envisage this 
syslt·m of rt·!:'ulnr nnnunl statistical statements without fixing a date 
nt whkh tln•y wiU m•cessnrily end. If the utility of the earlier 
unnunl ~hltrnll'nts is rstublbhrd, the system can rc:tdi!y be applied 
in suhst'tlll<'nt )'t'11rs. 

I As to th~ definition or 5lUt(l'S. of r..~.tncer of the rervix., the Conferenre is of 
oplulou thut. ,,,, the purpost of stntistical statements r<'~arc.ling the results 
of rudiotlu"rnpy--und rutllotherupy Is used here to rover rOntgt>nthernpy, etc.- : 

(II) Tho subdl\'lslon Into four groups should be maintained for the enquiry 
b··~•m In 1\l:IO : 

f ~) The ouh·lsory booty ""f••rred to on pa~e 4 should in a rew years 
C'ons.htl'r \\-hethl'r thut subdivision should be revised either in the 
li.zht of the t'Xpt'ril"UC'e ~~~tined in the enquiry or Jn' consideration 
o( tu•w 8\~il•nti lie knowh~tl)le ; 

(f) Cust•s in whkh tht t)rimary orillin of the c.anC'e-r (oorpus ul~r;, or ttrviz 
ulfrr ~ Is d,luhtrul slumhl bt' tlt•alt with St"patltle-lv nnd a statement 
1"\~lollllll( to lht•m shoultl t)f' nthled to the fonn, ~nd their numbers 
t{l\'\"11. 
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3. The annual statistical statement would romprise stah·m1·nts 
supplied : 

(a) By the "national correspon<lt•nts" of those countrit·~ in 
which infonnation from the most important instituh·~ 

can be eiTectiwly colll'ded and suhmitlt·d hy a ~in~le 
correspondent ; 

(b) \\'here that is not possible, or in ~pt•t·iul circumstann·~. hy 
an" institutional correspondt•nt". 

4. The l-kalth Organisation should take the furtlwr st•·ps 
m·ct•ssary to arrange for the eiTt•clive collaboration of nationul ami 
institutional correspondents on this basis. To nid it in the prqlllr· 
ation of its annual statistical stalt•mt•nt, and for otlwr lHirpo~t·~ 

rderred to bl'low, the Organisation should obtain thl' nit! of a snuall 
body of expt'rts. 

It will be rt'membcred in this connection that the instituh·5 on•l 
administrative officers who have been collt•r!ing mah·rial for the 
llt•alth Organisation of the League during the pa~t three yt·un huvc 
done so in consequl'nre of the dl'cision of the thl'n lll'alth Cummittl'c 
to give eiTt•ct to the scheme propost•d by the Hadiologiral Suh-Com· 
mission in its report of 102!.1. But in 1!.130, when n new ll•·ulth 
Committee was appoint~d, the work recomnwndt•d on the t'Xpt·rt 
authority of the Radiological Sub-Commission had l~t·t·n started 
and it was not thought necessary to re-nominate thut Suh-Commill
sion, particularly since its parent body, the Cann·r Conuni,sion, 
was not bt•ing re-appointed. It set·ms esst•ntial, howewr, tlmt at 
the present stage, if the proposal of this Conft•n•nre for rontinuous 
annual statistical statements is adopted, the llt•alth Organisation 
should possess an expert advisory council or committt·e for the 
purpose of its radiological investigations. This advisory l1111ly 
would, in particular, guide the Organisution on the nature uf the 
commentary or explanatory observations which should ac1·ornpany 
the annual statistical statements and as to any S[>t'cial rPports whkh 
might be added to them. 

5. The primary oLjt•ct of the propost•d annual swti~tkal 

statement is to provide a convenient work uf rcft·rence for those 
who need to know what can be suid stati;tically in n·gard to 
the results obtained by the application of radioth.erapy to patients 

i 
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MllfTPrinf.( from cancer of the cervix uteri, when the agreed rules for 

tlu.• sdlinf.(-up of ~talislics have been observed and full account 
iM tak .. n of the followinu-up of tr<"atcd cases and the records of their 

n ftl'r-h j,t orit·M. 
TlliM iM nn ohjt•t·t Mlf!it'it•ntly important in itsdf and, in furtlwring 

it, the llt·ulth C Jrgauisation can rendt•r a very· valuable service. 

To rt•move nny umhiguity, the Conft•rcnce adds that it docs not 
pro post• to the I J.oalth Organisation that the data obtained should 
ht• nludyst•d with tlw iull·nlion of declaring that any one technique 

of rntliotlwrapy should he uiwn preft·rence over others on account 
of its posst•ssing a favourahl~; statistic. This is a matter on which 
iutt•rnntiounl prmwum·t·n~t·nts, hast•d only on statistical evidence, 
would he unprolitahlt•. 

li. The rnntt•rial now avnilnhle or bt•ing obtained would permit 
1111' prt•pnrution of the lirst annual stu!t•ment at an early date ; its 
uppt·urnnt't' in I !J:Ul st•t•ms pructicahle and dt•sirable. 

Tht• mntt•rial for the lirst annual stah·mcnt would consist in part 
of data from institutions which have complit•d with .the request 
nuulc to tlll'm hy the llt•allh S..·rlion of the League as a result of the 
rt•port of tht• 1\ntliologinll Sub-Commission in I !129. At these 
iuslitulions, tlw spt•t·iul rast•-n·cord books for cases of cancer of the 
t•t•rvix with duplil'lllt• sla·l'ls, providt•d by the llt•allh Section have 
lll•t•n r•·gularly ust•d. In part also, it would consist of information 
from purl irulnr institult•s whit·h are in a position to make a return to 
dull•, on tht• lint•s nf the standard "survival tahlc", cvl'n though 
tlwy huve nolust•d tht• individual case-rt•cord books supplied by the 
I h·ull h St•t·tion, 

7. On this proposul it would be nt•cessary, in certain cast'S, to 
invitt• tht• nntionnl eorn·spondl'nl to arrange for the collt•ction and 
tuhulution of tht• n•sulls which, since 1!130, have been reeordt•d in 
tht• spt•t·iul t'nst'-fl'l'ord hooks providt•d bv the Health St•ction. It 
,,·ill bt• rt'lllt'lllht•n•d that lht•st• spt•t·ial cast:-_record books were origin
ully tksigm•d with tht• inh•ntion that all the duplicatl's should be 
st•nt for nnalysis nud tabulation to tht• l!t•alth St'ction at Geneva, 
or to somt• t•t•ntmluuthority ddt•rmint•d by tht• I It•alth Organisation. 
In t ht•st• l'irl'lun~tant•t•s, tht• lkalt h Organisation has spt•cial n·asun 
to l'tlllsitl,•r tht• wuys in whit-h it may hi' able to assist the national 
l'orn·spomknt to. untlt•rtake thl' duty of supplying "survival tahk~·· 
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baso:d on the casl'-record books whirh lww bt·•·n kq>t in tl••·ir 
countries. 

8. The above recommt•ndlltions nrc nt•n•ssarily in g•·n•·ral tanh. 
The discussions at the Conference have shown that, t•wn umkr t.lw 
simple sysll·m propost•d, doubts will arist• ahnut tlw tahulatinn ol 
particular cases or as to the interpn·tation ol the rul··~ ~ugg•·stnl 
for the krt•ping of the survival tahks. They have abo shown that 
provision must be made for considain~ tht• nppliration ol t ht• 
statistical statements to nrw knowlt•dgc ohtaim·d in tlw lui urt·. 
In so far, however, as such qut•stions n·quirc t•xp .. rt opinion, tlu·y 
can be dealt with as thry arise, with the aid of tlH' t•xpt·rt llllvi•ory 
body which has been proposrd above. 
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NoTES ON THE SuRVIVAL TABLE. 

I. 

1. A ge~era1 statistical table should be prepared covering the 
total of all patients considered for treatment (column 2 a) and 
containing all particulars required for the computation of the 
absolute survival rate. 

2. Separate statistical tables should also be prepared in respect 
of treated cases (column 3) in stages I, II, III and IV as defi?ed 
in the rules already adopted (see Radiological Sub-Commission's 
report 1929-document C.H.788). The particulars given in these. 
tables are those required for· the computation of relative survival 
rates. 

3. In column 3 a discrimination should be made as between 
cases of cancer histologically confirmed and those not histologically 
confirmed. 

4. The general principles of the methods of treatment applied 
should pe briefly described where shown on form {10). 

II. 

Column 2 comprises all cases examined at the clinic for radio
logical treatment (vide document C.H.788, page 14, section C). 

Column 3. This column will include only new cases-i.e., patients 
. who have not previously been treated elsewhere, either by hyster~ 
ectomy or by radiotherapy. 

Column 4 comprises patients known to be alive whether the 
disease continues or not in the primary site or as metastases. In. 
this and the subsequent columns, the years refer to anniversaries dating 
from the beginning of the treatment. 

Column 5 comprises patients known to be alive and clinically 
free from the disease in the organ for which treatment was given 
or from metastases. The existence of a proved second primary 
growth-e.g., a carcinoma of the breast arising during observation 
after treatment for a carcinoma of the uterus-is disregardl!d. 
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Column 6 includes patients who died of cancer in the organ for 
which treatment was given or of metastases. It also includes those 
dying during or as a result of treatment (patients dying of a proved 
second primary growth are entered in column 8). · 

Co/umn.7 comprises patients whose histories at the expiry of the 
period of observation are not definitely known. 

Column 8 includes patients dying of accident, other disease, etc., 
during the period of observation. It also includes those dying of 
a proved second primary growth.1 

Column 9. When data are set out in the way indicated in the 
tabular statement, it becomes practicable to calculate the survival · 
rates, as provided for in columns 9a and b. • 

Column 9a. An "absolute" survival rate based on column 2a 
may be arrived at either for survivors (column 4) or for survivors 
who are clinically free from the disease (column 5). 

Column 9b. Similarly, •"relative" survival rates based on 
column 3a may be calculated. 

Difference of practice occurs in the way the cases in columns 7 and. 
8 are dealt with. One method is to regard the patients as dying 
from cancer, but this is considered to under-state the survival rate 
seriously. Another method is to deduct such cases wholly from the 
sample, basing the percentage of survivors on the number of cases 
treated in column 2a or 3a less those in columns 7 and 8. This is 
regarded as being sufficiently accurate for practical purposes. 

• A list of the patients included in this column may usefully be appended to 
the Survival Table showing the stage of the disease when treatment be~an, 
the date of beginning treatment, the date of death and the condition which 
caused death. 



SECOND CONFERENCE 
ON VITAMIN STANDARDISATION 

·held In London from June 12th to Utli, 1934. 

PRELIMINARY NOTE. 

An International Vitamin Conference, attended by most of the 
,uperis responsible for the present report, was held in London in June 
1931 under the auspices of the Permanl!llt Commission on Biological. 
Standardisation of the League of Nations Health Organisation. The 
report of the earlier Conference,l published in 1931, recommended 

'for international adoption standards and units for vitamins A, B1, C and 
D, whlch were to be "provisional for two years". Since certain of the 
standard preparations recommended for adoption were not available 
for general use until 1932, the second Conference was postponed until 
1934, at which date two gears' experience of the practical application 
of the provisional standards was available. 

The following report should therefore be regarded as a revision of 
the report of the 1931 Conference. In making its decisions, the present 
Conference had also at its disposal the results of many important new 
investigations connected with vitamin stMdardisation. It is to be 
noted that, in this report, the standards and units recommended are 
no longer termed "provisional". While the advance of scientific 
knowledge may at some future date make changes in the adopted stand
ards and units desirable, it was not felt necessary, as before, to assign 
provisional periods for their use. 

The time may shortly arrive when the cumbrous method of comparing 
the vitamin activity of test materials with the activity of a chosen stand
ard will be obsolete, and vitamin potency will be expressed in terms 

.
1 "Report of the Conference on Vitamin Standards". Publications Depart

ment of the League of Nations No.C.H.1055 (1), Geneva 1931. 
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of the exact amount of pure active vitamin presml. The Conferrnu, 
however, considered it de.~irable that, for the presml, vitamin potmcy 
should, in the case of alllhe vitamins dealt with in its report, continue 
to be estimated by means of biological tests in comparison with a chosrn 
standard, even in those cases in which pure substcmces posst•ssing high 
vitamin potency have been isolated, thus making it possible to estimate 
with considerably accuracy, by chemical and physical methods, the 
amount of these substances present in materials undt•r lest. 

As in the 1931 Report, standards and units are recommended for 
only four oflhe known vitamins-namely, vitamins A, n., C and D. 
Consideration was given tq the possibility of adopting standards for 
vitamins Bt and E, but it was fell thai our knowledge of lire nature and 
possible complexity of these vitamins, and of the pathological uw/ts 
to which their absence gives rise, is still insuflicientlo justify the adop-

• lion of standards and units for them. 
The standards for vitamins A and C have been altered. Those 

chosen for these vitamins in 1931 were found .to have certain defects 
which impaired their usefulness ; the subslilution of more clearly 
defined and more easily reproducible chemical substances is a definite 
step in advance. No change has been recommended in lire standards 
for the vitamins B 1 and D. The former has proved higllly convenient 
in practice-of all the standards chosen by the 1931 Conference the 
vitamin B 1 standard has perhaps proved most satisfactory-and a 
large stock, sufficient to last for many years, is available at the central 
distributing institution, the National Institute for Medical Research, 
London. In view of all the circumstances, its replacement by a purer 
vitamin B 1 preparation does not seem at present desirable. The vitamin 
D standard also remains unaltered, with the proviso that it may be 
replaced when exhausted (or if it should become for any reason unsat
isfactory) by crystalline vitamin D in suitable solution. Large 
quantities of the original standard solution of irradiated ergosterol 
are still available. Certain recently observed anomalies, in the anti
rachitic action on certain species, of different substances containing 
equal numbers of international vitamin D units, to which brief reference 
is made in the report, suggest that a re-examination of the suitability 
of the present vitamin D standard may become necessary at some future 
date. 

The units of vitamin activity remain the same in all cases. \\'here 
a change has been made in the standard material, the old units have 

8 



430 SECOND CONFERENCE 

been re-stated in terms of the newly chosen substance. The desirability 
of leaving the original units unaltered is emphasised by the fact that 
certain of the units recommended by the 1931 Conference have been 
adopted in the pharmacopreias of certain countries. · 

The majority of the members of the Conference have in recent years 
carried out experiments bearing directly on problems of vitamin 
standardisation, the results of which proved to be of the greatest value 
to the Conference. In addition to the members of the Conference, many 
workers in different countries, whose names do not appear in the Report, 
helped to carry out the recommendations for research made by the 1931 
Conference, and placed valr,JUble informU;tion at the disposal of the 
present meeting. Thanks ·are due to such workers, without whose 
active and untiring co-operation the Conference could not have under
taken the task set before it . 

• 

REPORT OF THE CONFERENCE. 

List of Participants. 

Chainnan : Dr. E. MELLANBY, Secretary, Medical Research Council 
of Great Britain, London. 

Professor J. C. D~UMMOND, Professor of Biochemistry, University 
College, London. 

Professor H. v. EuLER, Professor of Biochemistry, University of 
Stockholm. 

Professor L. S. FRmERICIA, Director, Institute of Hygiene, Univer
. sity of Copenhagen. 

Professor B. C. P. JANSEN, Professor of Physiological Chemistry, 
University of Amsterdam. 

Professor P. DE .MATIEI, Director, Institute of Pharmacology, 
University of Pavia. 

Dr. E. 1\1. NELSoN, Senior Chemist, B·~reau of Chemistry and Soils, 
U. S. Department of Agriculture, Washington; D. C. 

Professor E. PouLssoN, Director, State Vitamin Institute, Oslo. 
1\lme .. RAND~IN, Directeur du laboratoire de physiologie de Ia nutri

tion a ll!:cole des Hautes-l!:tudes, et 1\linistere de !'Agriculture, 
Paris. · 

Professor H. STEEN BoCK, Professor of Agricultural Chemistry, 
University of Wisconsin, Madison, U. S. A. 
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Professor A. SzE:-.T-GYoRGYI, Institute of :\kdiral Cht·mi,t ry, 
t:niversity of Szl'ged, Hungary. 

Dr. H. CHICK, Lister Institute of Preventive :l!t•didne,·· 
London. ( Techniral 

Dr. W. R. AYKROYD Health Section, League of 1\'ations·l· St•crl'larks 
Secretariat, Geneva. 

The following also were present : 

Dr. ~1. H. Bnows, Connaught Laboratories, Toronto, Canada. 
Dr. K. H. CoWARD, Laboratory of the Phannar{'Utic.al Society or Grt•at Britain, 

London. 
Sir Henry H. DALE, Director, 1'\ational Institute for :\lediral Hc~eareh, I.ontlun. 
Dr. P. HARTLE\", National Institute fur :\ledicul Hesearch, London. 
Miss E. M. Hu~IE, Lister Institute of Preventive Medicine, London. 
Dr. A. JuNo, Institute of Physiological Chemistry, University of llusle. 
Dr. Ch. LoR>IAND, Directeur du Laboratoire national de contrOie des mC.lira· 

rnents, Paris. 
Dr. R. MENDEZ, Technical Institute of Pharmacy and Diology, Madrhl. 
Dr. R. A. MoRTON, Department of Chemistry, University of Liverpool. 
Dr. R. A. PETERS, Professor of Biochemistry, University of Oxford. 
Dr. 0. RosEXHEI>r, National Institute for l\ledical Research, London. 
Dr. M. Tsunum, Member of the League of Nations Health Committee (Japan). 
Mr. T. A. "'EBSTER, National Institute for Medical Research, Loncion. 
Dr. S. S. ZILVA, Lister Institute of Preventive Medicine, London. 

The meeting was opened by Sir George BucHANA.'I, who wclcoml'd 
the members on behalf of the Health Committee of the League of 
Nations, after which Sir Henry H. Dale gave a brief review of the 
present position with regard to international vitamin standard
isation. 

I. VITAMIN A-

(a) International Standard. 

The Conference recommends that pure r.-carotene be adopted a., the 
International Standard for Vitamin A. The Standard Preparation 
shall conform to the requirements stated in Note 1 in regard to 
its chemical and physical constants. 
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(b) Definition of Unit. 

The Conference recommends that the unit for Vitamin A provi
sionally adopted at the 1931 Conference shall be maintained. It 
has been established that one such unit is contained in 0.6 micro
gram (0.6 y) of pure p-carotene. 

The International Unit for Vitamin A recommended for adoption 
shall be defined as the Vitamin A activity of 0.6 microgram (0.6 y) of 
the International Standard Preparation. 

Dally doses of 2 to 4 International Units of Vitamin A, when administer
ed to young rats suitably prepaTed on a Vitamin A-deficient diet, have been 
found adequate to restore growth ; somewhat larger doses are required for the 
cure of xerophthalmia. 

(c) Mode of Preparation. 

It is recommended that the Health Organisation of the League 
of Nations shall be requested to obtain a sample of p-carotene as 
defined by the Conference (see Note 1), and that the National 
Institute for Medical Research, London, acting for this purpose as 
central laboratory on behalf of the Health Organisation of the League 
'of Nations, shall undertake the care, storage and distribution of 
the International Vitamin A Standard so obtained. 

' (d) Mode of Distribution. 

The Conference recommends that the International Standard 
Preparation shall be issued in the form of a standard solution in 
oil, the strength of the solution being such that 1 gramme contains 
500 International Units, or 300 micrograms (300 y) of p-carotene. 
{See Note 2.) 

(e) Adoption of a Subsidiary Standard of Reference. 

The Conference recommends that a sample of cod-liver oil, the 
potency of which has been accurately determined in terms of the 
International Standard Preparation of p-carotene,·shall be provided 
as a Subsidiary Standard of Reference. 

In view of the fact that the Reference Cod-liver Oil of the United . 
States Pharmacopceia, which has been accurately assayed in terms 
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of the provisional International Standard adopted in 1931, has bel'D 
in effective use in the United States of America for some tinll', the 
Conference recommends that the Board of Trustees of the Coiled 
States Pharmacopceia be approached and invited to place a quan
tity of their Reference Cod-liver Oil at the disposal of the I kalth 
Organisation of the League of Nations, with a view to its adoption 
for international use as a Subsidiary Standard for Vitamin A. 

In the event of the Reference Cod-liver Oil of the United States 
Pharmacopceia not being available for international adoption, the 
Conference recommends that another sample of cod-liwr oil be 
selected, its potency in terms of the International Standard Prepa
ration of ~-carotene accurately determined by biological compar
ison and independently by spectrophotometric ml'asurenwnts 
(see (f) below), and that this selected sample be then adopted as a 
Subsidiary International Standard for Vitamin A. 

(f) Spectrophotometric Test for the Assay of Vitamin .4 in Liver Oils 
and Concentrates of High Potency. 

It has been found that, within certain defined conditions, measure
ments of the coefficient of absorption (E) at 328 ml' affords a 
reliable method for measuring the Vitamin A content of liver oils 

. and concentrates. As a means of converting values obtained for 
E ~ :"m. 328 ml' into a figure representing the International Cnits 
of Vitamin A per gramme of the material examined, the factor 
1600 is recommended for adoption. (See Note 3.) 

Note 1. 

Properties of Pun P-Caroltne (C.,H.,). 

{a) Melting-point, 184-184.5"C., corrected. 
(b) Optically inactive. 
{c) Absorption spectrum showing bands-

in carbon disulphide at 519, 485.5 ffi!> 

in chloroform at 495, 465 m~> 
in cyclohexane at 486, 456 ffi!> 

Note 2. 

Nature of/he Oil to be U!ed as Dilutn/. 

The oil used for the preparation of the standard solution of p.caroteue, and 
for the further dilution of the standard and for use in the biological as..ay of 
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Vitamin A, shall be a colourless, Vitamin A-tree, vegetable oil, from which the 
dls•oived carotene can be properly absorbed from the alimentary canal of the 
test animals. 0.01 per cent of hydroqulnone shall be added to the oil to prevent 

oxidation and ensure stability. 
In order to establish Ito suitability, the oil to be used as diluent for the above

named JlUrJlOses mu•t be submitted to the following test. 1 A 0.003 % solution 
ol ~-carotene In the oil is Jlrcpared, and the colour of the solution compared with 
that of a 0.5 % solution or potassium bichromate ; about 6 cc. of the carotene 
solution In oil are placed In a fiat-bottomed tube (5 em. x2 em.), which is closed 
with a hard cork so as to leave an air space or about 6 cc. capacity. The tube 
Is then muintained at a temperature of 37•C. In the dark Cor seven days, and the 
colour or the solution again compared with that or the standard solution of 
potassium bichromate. An oil may be considered satisfactory tor the purposes 
Indicated If the loss In colour does not exceed 10 per cent. Some samples of 
cocoa-nut oil have been found to fulni the requirements of the above test. 

Note 3. 

Th• Sptclropholomelric. Ttsl. 

· (a) The mensurement must be made on the unsaponlfiable fraction, unless 
the muterlulls of potency greater than 10,000 International Units per gramme. 

Method ofaaponificalion. Since the error associated with the saponification 
muy be considerable, the following method Is recommended, as ·yielding trust
worthy resuUs. 

One gi'Bmme of oil Is saponified with 10 cc. Nf2 freshly prepared alcoholic 
KOH, by boiling until clear (time needed about 5 minutes). 20 cc. water are 
added, the whole transferred to a small separator and extracted with two quant
Ities of 25 cc. ether (peroxide-free). The ethereal extracts are washed first with 
water (10-20 cc.), then with 10-20 cc. N /2 KOH, and again with water, while 
rotntlng gently without shalling. The ethereal solution is then shaken thorough
ly with two quantities of 10 cc. water, after which It Is filtered into a flask, the 
ether evaporated almost to dryness and the residue dissolved in ethyl alcohol 
or cyclohexane and made up to the concentration required for the particular 
Instrument In use. A preliminary test on the original oil will indicate the 
amount both of oil and of solvent which will be necessary. 

(b) Pure ethyl alcohol or cyclohexane must be the solvent used. 
Pure cyclohexane, suitable Cor spectrographic examination should have the 
following properties : d 2~: = 0.7784 ; B.P. 81.4• C; F.P. ~.50C ; it should be 
almost completely transparent In the region of 328 ml'. and exhibit no trace 
or discontinuous absorption. 

(c) The Intensity ol absorption at 328 llll' may be determined to within ± 
:l.5 per cent by any of the recognised methods of spectrophotometry. 

(d) The !nctor, 1600, is the average figure derived from a series of compar
ative nnd lmlependent tests on the unsaponifiable fractions of liver oils and on 
concentrates of high potency. It is desirable that, when a figure expressing the 
biological potency or a preparntion hns been derived by the use of this calcul-
ntion, the Cnct should be stated. · 
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(a) International Standard. 

The Conference confirms the adoption, as International Standard, of 
the adsorption product of Vitamin B, prepared in the Mediml Labor· 
atory, Batavia (Java), by the method of Seidell, as described by Jansen 
and Donath . . 

(b) Terminology. 

The International Standard Preparation shall be known as the 
"standard adsorption product of Vitamin B1". 

(c) 1\!ethod of Preparation. 

The International Standard was prepared by extracting rice 
polishings with water, sufficient sulphuric acid being addl•d to 
make the pH 4.5. Salicylic acid to a concentration of 0.2 per rent. 
and toluene were then added to prevent bacterial dl•composition. 
The process of extraction was continued for two days, after which 
the solution was filtered. For each 100 kg. of the original rice 
polishings, 3 kg. of fuller's earth (specially selected for its adsorptive 
powers) were added to the solution, which was then stirred for 
twenty-four hours. Subsequently, the solution was filtered otT 
and the fuller's earth, after being washed with water and alcohol, 
was dried ; 3 kg. of the fuller's earth adsorbate represents the Vita
min B1 from 100 kg. of rice polishlngs. 

(d) Definition of Unit. 

The International Unit recommended for adoption is the Vitamin 
B, activity of 10 milligrammes of the International Standard adsorp-
tion product. · 

A daily dose of 10 to 20 milligrammes of this preparation is required to 
maintain normal growth in a young rat on a diet deficient in Vitamin B, but 
complete in all other respects. The curative "day do'>O" for a pigeon (300 

• grammes weight) exhibiting head retraction on a diet or poli•hed rice Ia about 
10 to 30 milligrammes (method of Kinnersley and Peters). The Standard 
contains Vitamin B1, but relatively small amounts of VItamin II,. 
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(e) Mode of Distribution. 

The International Standard adsorption product of Vitamin B1 

is kept at the National Institute for Medical Research, London, 
. acting for this purpose as central laboratory on behalf of the Health 
Organisation of the League of Nations. 

No special precautions are necessary in keeping this preparation, 
except that it should be stored in a dry place: In the presence of 
moisture, bacterial decomposition readily takes place. 

(f) Rec~mmendations for Future Research. 

The potency of the standard adsorption product should be tested 
telatively to that of the crystalline Vitamin Bt preparations at 
present available, with the aim of ultimately adopting pure crystal
line Vitamin B1 as International Standard. The following, who have 
isolated such crystalline preparations, should be asked to make this 
comparison, employing the biological methods usual in their OWl\ 

laboratories·: 

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. WINDAUS, Gottingen. 

In further research, the comparative effect of parenteral and oral 
administration should be examined. In the case of the standard 
adsorption product, the preparation of suitable extracts should be 
investigated. 

III. VITAMIN c. 

(a) International Standard. 

The Conference recommends thi adoption of l-ascorbic acid as 
International Standard. The Standard Preparation shall conform 
to the requirements stated in Note 4, below, in regard to its chemical· 
and physical constants. 
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(b) Definition of Unit. 

The unit recommended for adoption is the Vitamin C activity 
of 0.05 milligramme l-ascorbie acid. 

This is about 1/10th of the daily dose necessary to pre\·ent de\"elopment o! 
gross macroscopic scorbutic lesions in a young guinea-pig maintahle<\ on a 
scurvy-producing diet. 

(c) .Mode of Preparation. 

It is recommended that the Institute of :\ledical Clwmistry, 
Szeged, should be asked, through Professor SzENT-GYoHGYI, to 
prepare a batch of 500 grammes of the Standard Preparation, and 
that Professor W. W. HAWORTH, University of Birmingham, 
be invited to co-operate in controlling the purity of the standard 
material. 

(d) Place of Distribution. 

It is recommended that the National Institute of Medical Research, 
London, acting for this purpose as central laboratory on behalf of 
the Health Organisation of the League of Nations, shall be requt•sted 
to undertake the storage and distribution of the Vitamin C standard. 

(e) Method of Use. 

The standard may be kept at room temperature in a sealed tube 
or in an evacuated desiccator, and the required amount must be 
dissolved in freshly boiled and cooled glass-distilled water, imme
diately before daily administration to the test animals. 

Note 4. 

Propulies of/he Vitamin C Standard. 

The Standard Preparation of !-ascorbic acid should have the following 
characteristics : 

(a) l\lelting-point 192• C., uncorrected, taken in an open capillary, without 
appreciable darkening before melting. 

(b) Specific rotation [ul ~o· = + 20.0• In water (cone. 14.0 g. per 100 ce. 
solution) 

[u) ~· = + 22.4• in water (cone. 2.2 g. per 100 cc. 
solution) . 

. (c) The absorption spectrum In slightly acid aqueous solution Is charac
terised by a single Intense band with head at 245 llll'· The 
molecular extinction coefficient for a solution containing 20 milli· 
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grammes per litre Is 10,000. (The ascorbic acid Is to be dissolved 
In freohly distilled water to which 0.1 cc. N/1 sulphuric acid has 
been added for every 100 cc. water). 

(d) 10 milligrammes /-ascorbic acid should require 11.4 cc. N /100 aqueous 
Iodine, the titration being carried out with starch as indicator. 

(•) The oubstance must be ash-free and Its elementary analysis must agree 
with the Hgures for C,H,O,. It normally crystallises in rectangular 
plates which show straight extinction with ltigh birefringence. 
[n • (0 line) 1.47 ± 0.005 ; n p (D line) 1.68 ± 0.005). 

IV. VITAMIN D. 

(a) International Standard. 

The Conference recommends that the standard solution of irradiated 
ergosterol, prepared at the National Institute for Me4ical Research, 
London, and at present issued as International Vitamin D Standard, 
shall be retained. 

When the present International Standard Solution is e~austed, 
or if it sl)ould become unsatisfactory for any reason, the Conference 
recommends that it should be replaced by an equivalent solution 
of pure crystalline Vitamin D in olive oil, of such strength that.1 
milligramme contains 0.025 micrograms (0.025 y) of crystalline 
Vitamin D. (For a definition of crystalline Vitamin D, see Note 5 
bl'low.) 

(b) Definition of Unit. 

The Unit of Vitamin D recommendea for adoption by the 1931 
Conference shall remain unaltered : namely, the Vitamin D activity 
of 1 milligramme of the international standard solution of irradiated 
ergosterol, which has been found equal to that of 0.025 micrograms 
(0.025 y) of crystalline Vitamin D. · 

The assay of materials for Vitamin D content should be carried out by compar
ative tests on rats, and their value In international units should be derived 
from the results of such tests. If other species are employed for these tests, 
the values cannot be expressed In International units (see (d) below). 

(c) Mode of Distribution. 

The National Institute for Medical Research, acting for this purpose 
as central laboratory on behalf of the Health Organisation of the League 
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of I\'ations, shall be asked to continue the storage and distribution 
of the International Vitamin D Standard. The mode of distribution 
recommended by the 1931 Conference shall n•main unalt,·n·d t•itht•r 
in the case of t~e existing standard solution, or the solution ol 
crystalline Vitamin D by which it may be n·placcd in future. 

(d) Recommendations for Further Research-Cod-liver Oil as 
Subsidiary Vitamin D Standard. 

The Conference recognises that amounts of cod-liVl'r oil and irm· 
diated ergosterol which contain an equal number of Vitamin I.; 

units, as determined by tests with rats, may not possess equal anti· 
rachitic activity when tested on certain other specie~.g., poultry 
The utility 'of cod-liver oil as a secondary standard of rdt·n·ncc i: 
obvious, and such standard cod-liver oils are at present distrihu!t·< 
in several countries. In view of the fact that inconveniently largt 
quantities of cod-liver oil would have to be handled for intt•rnationa 
purposes as Vitamin D Standard, thereby giving rise to storag' 
problems, the Conference does not reeomml'nd the adoption of 1 

sample of cod-liver oil as a subsidiary International Standard fo: 
Vitamin D. 

The Conference recommends, however, that national centres o 
distribution should prepare subsidiary reference sampks of cod 
liver oil, of known Vitamin D activity, for distribution to worker 
in the countries concerned. In order to preserve a uniform va lw 
for the International Unit, the Vitamin D activi'ty of such oil 
should be compared with that of the International Standard h; 
means of tests on rats and their potency should be stated in Inter 
national Uniis. It is recommended that the expt•rience gaine< 
with such subsidiary cod-liver oil standards should be devoted to ar 
attempt to elucidate the questions involved in the anomalou 
action on certain species of different sources of Vitamin D, and tim 
members of the Conference be asked to co-operate in these invc~tig 

' ations in their respective countries. 

(e) Biological Methods for Estimation of \'ilamin D. 

In using the International Standard Solution for the ddcrrnin 
ation of the anti-rachitic potency of unknown preparation~, it i 
recommt:>nded that not fewer than twentv similar rats (prl'fNai,J; 
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more) be used for a determination, half of these to receive the 
standard and the remaining litter-mates the unknown substance. 
Provided this precaution is observed, it is considered permissible 
to use either prophylactic or therapeutic methods of investigation. 

Now 15. 

Proper/lei of Cryotalllne VItamin D (Calciferol or VItamin D1), C11H.,OH. 

(a) Colourless acicular crystals, odourless ; melting-point, 114.5-117•C • 
. (open capillary). 

(b) Spec!Oc rotation : 

In alcohol (u) ~·= + 101• to + 102.5•; (u) ~~ = + 119• to + 122• 

in chloroform (u) i,o"- + 52•; (u) ~Z61 - + 62• 
(c) Absorption spectrum : In alcohot' or other suitable non-absorbing solvent. 

a smooth curve with a maximum at 265 mp. (E 1 ~ = 470 to 485). 
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All sea-polders (i.e., polders directly reclaimed from the sea) 
wh ich we observed during the process of desiccation had this common 
fea ture, tha t anopheles never commenced to breed immediately after 
the redamation of the land. One year at least elapsed before this 
stage was reached. In the small experimental polder nca r Andyk, 
recla imed in 1927, no larvre were found till the summer of 1929. 
On the mudbanks in the es tuary of the River Scheidt , recla imed 
hy protecting them from the floods by means of embankmcn ts, 
no breeding occurred till several years after the reclamation had 
been completed. On the contrary, polders reclaimed from fresh 
water immrdiately start hrceding anopheles. 

All lhc newly recla imed polders we have examined up to the 
prrsenl were of small size and it was a new experience to watch a 
large polder being gradually in~aded by anopheles. 

In August 1930, the polder was reclaimed ; as at that lime the 
anopheline season was too far advanced to allow of anything impor
tant ha ppening tha t year, our regular observation · did not com
mence until the next year. 

1931 

CoND ITIONS 1 1931. 

• c 
0 0 

.H up 2. 
A. Scale of the com pnss-cards. 
B. Old lnnrl . 
C. Brecdin~-placcs. 
D. An•as fret' from breeding

placf!s. 
Thl' centre o f the two compa ss

cards indicate- Ute position of 
stl\bles "3 km." 11nd .. 5 km. ". 
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f;.'o Larvre. 

In 1931, no anopheline breeding-placrs \Wre found. Tlll·re was 
plenty of water, however, anrl not only in the big canals and in 
the ditches ; the whole polder was a qu:1gmire comparnblt• to un 
an•a freshly reclaimed by hydraulic filling where the watl'r hus not 
yet run ofT. \Ve'are acquainted with this state of things from dt•s
criptions by old writers of conditions thry found in newly rt•clainwd 
polders in the 18th and 19th centuries, conditions thry dt•signah·d 
by the name of the "quagmire stage". The new poldt·r had to pass 
through this stage before more normal conditions could be attahwd. 
The old wTiters had been taught to associate it with the unavoidable 
bad health of the workmen occupied with the work of land rl'cla
mation and of the first settlers. If this unhealthy condition was due 
to the presence of malaria ~ and we have no doubt it partly owed 
its origin to that source- it is dillicult to understand it in the light 
of modern epidemiological knowledge. That is, if we only dircet 
our attention to the breeding of anopheles. 

Our statement that no anopheline larvre were found in the new 
polder may raise some doubts. We should add, tlll'rdorc, that we 
do not rely on our experience gained since 1925 in other sea-poldt•rs 
during the first year after their reclamation. On the contrary, our 
statement is justified by an extensive and often rept•ated exumin
ation, continued during the whole of the breeding season within the 
area indica ted on map 1, where not a single collection of wa tl'r 
escaped our attention. In that area we found lurvre three timrs, 
in water containing 1,600-2,400 mgr. of chlorine per litre. Tlll'se 
breeding-places were found only in the southern extremity of 
the new polder, near the former coast-line. Outside this area they 
may have occurred-e.g., at the northern fringe of the new poldl•r, 
where we found them next year. But, within the precincts of the 
area surveyed, we are sure they were absent all the year. 

The absence of anopheline larvre is readily explained by the 
water in the ditches being too brackish. Our"short-wing" anophe

. line larvre can stand a good deal of salt, but 7,000 mgr. of chlorine 
per litre is about the limit, and the avera,ge salinity of the ditclws 
in the area surveyed was 8,000 or more. 
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Adull Anopheles in Experimental Stables 3 and 5 Kilometres from the 
Breeding Area. 

Absence of larvre, however, did not imply absence of adult ano
pheles in the new polder. In September 1930, we did not, however, 
find any in some labourers' barracks and houseboats near the 
locality named "Terp" (cf. maps 3 and 4) in the centre of the polder. 
In 1931 we built two experimental stables (Nos. 1 and 2 on map 3) 
with two pigs each, at a distance of 3 and 5 kilometres from the 
nearest point of the old land (Medernblik). We did so for the pur
pose of securing two stations to catch anopheles, as no such stations 
were otherwise to be found in the new polder. But the erection of 
the stables served another object also. They stood within the area 
we knew to breed no larvre. Consequently, all adults we might detect 
in these stables would be sure to have got there either from the 
old land or (unlikely, but still possible) from some part of the new 
polder outside the area surveyed, l)ut at any rate from a point at 

_ least 3 kilometres distant from the one stable and 5 kilometres 
from the other. 

We were already aware of the long flights our short-winged 
A. maculipennis (practically the only one present in those areas) is 
able to perform. We had proved this by liberating stained anopheles 
3 kilometres outside. Medernblik and recapturing them within 
that town if the wind was favourable (i.e. blowing in the direction 
of the town). Experiments like these, however, prove only that 
anopheles can cover this distance, fiying or in some other fashion, 
at one stretch or by a· series of short flights. But they do not 
prove that anopheles habitually makes such long tours, and that 
is the point which should be settled, as it is the rule and not the 
exception that the hygienist is concerned with. It is particularly 
difficult to prove that these long-range flights are a habit of ano
pheles. As a rule, the position of the breeding-places around a 
catching station is such as to preclude the possibility of ascertaining 
whrther anopheles caught in that station carne from afar or not. 

Our experimental stables in the new polder were in the exceptional 
position of permitting u.s to settle that particular point beyond 
any doubt, because they stood within an area of new land corn
pletl'ly devoid of breeding-places. 
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In these stables we daily caught and counted all anophdt•s from 
June 1st till September 15th, 1931, and we found n('w ones almost 
every day. In other words, almost every day there were nnopheks' 
covering the distance of 3 and 5 kilometres to th('se stables, for 
in that flat uninhabited land without animal or plant life tlll're 
existed no other shelters. The average daily catch was sm:1ll : 
13 anopheles with 2 males in the stable "3 kilometres" and 7 ano
pheles with 1 male in the stable" 5 kilonll'tr('s". 

The invariable presence of males d('serves some attention bt•rause 
it contradicts the widespread opinion that the prest•ncc of malt'S 
in a catching station denotes the ncar presrnce of bn·cding-plact·s, 
as males do not fly far from them. If an area protected by anti
larval measures is still found to harbour anophl'IPs, the sanitary 
inspector may be excused on the plea that thrsc mosquitot•s have 
arrived there by long-range flights. But this excuse is not tenable 
in the case where the anopheles caught are males. In future, we 
shall have to admit the excuse in any case, at least with regard to 
short-winged maculipemiis. 

Where the. Adult Anopheles in the Stables came from. 

On map 2, showing the conditions found in 1!l31, the position 
of the two stables is shown as the centre of a diagram shaped like 
a compass-card with rays of unequal length. The kngth of each ray 
records the average daily catch of anopheles on days following 
evenings when a wind was blowing from the direction in which the 
ray is pointing. We took account of the wind blowing on the 
preceding evening, because it particularly aided or impeded the 
progress of those groups of anopheles we caught in the experinwntal 
stables next day. The ray pointing in a south-west direction 
is the longest, which signifies that anopheles were most numerous 
in the stables on days following evenings with a south-west wind. 

The old land on map 2 is hatched as an indication that it is 
a practically continuous breeding area. From it must have come 
the anopheles we found in our experimental stables; most of them 
from the south-west where the old land is nearest. The peninsula 
of 1\Iedemblik. is nearer still and should have been foremost in 
stocking our stables with anopheles, but the area around l\Icdcm.l>lik 
was subjected to measures of antilarval control and so produced 

II 
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no anopheles in 1931. For that reason, this area has been left 

unshaded. 
We arc ignorant of the ways and means by which the adult 

anopheles contrived to reach our stables. This much we can say, 
that t he new polder was far too swampy to allow of any traffic 
passing through it except a long a canal from Medemblik to " Terp" 
(map 4), passing our s tables at no great distance. It is difficult 
to believe that the boats plying on this canal conveyed the anopheles 
to lhc stables, as they never stopped near them. The rare specimens 
of anopheles, however, we caught in a canteen and a chicken pen a t 
"Terp" may reasonably be supposed to have been transported in 
this fashion. 

COND ITIONS FOUND IN 1932. 

1932 

• c 
o D 

.H ap 3. 
A. Scale of the compass-card s. 
B. Old la nd. 
C. Breedin~- r>laccs. 
D. \Vater collec tion~ under ob

servation and proved to be 
free from larnc. 

The centre of the Jwo com
pass-cards indicates the posi
tion ot stables " 3 km." a nd 
' 'Terp" ; the com pass-card for 
stable " 5 lm1. ·• has been left 
out for want o f s pace ; it would 
have the 'am<' sha pe as tha t 
for stable " 3 lm1.". 

t\duli Anopheles in tile Experimental Stables. 

In 1932, the experimental stables were no lonaer considered 
u cful for the purpose of estimating the range of fligl~ of anopheles, 
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as it was taken for granted that the mosquitoes would comnwnce 
breeding in the new polder. "'e therefore abandont•d the plan of 
keeping under observation all collections of water within a Jimilt·d 
area of the polder, as we had done in 1931. Inslt•ad, we sdected 
eighty ditches spread over the whole polder with the object of 
watching the advent of the larvre. Nevertheless, we continUl·d 
to :utilise the experimental stables as a gauge of the number of 
adults, and erected another at "Terp", 10 kilometres distant from 
::\Iedemblik (map 4). We noticed a marked increase in the number 
of adults: the average daily catch in the stables "3 kilonwtrt•s" and 
"5 kilometres" was 110 and 113 anopheles respectively nJ,lain't 13 
and 7 in the previous year. In the stable "Terp" it was ti!J. 

Breeding-places. 

Contrary to our expectation, the breeding area showed but 
little extension. Ten out of 80 observational ditches bred larvre 
once ; rarely more. Five of these breeding-places were situated 
along the former sea-coast in the southern extremity of the new 
polder. The salinity there was fairly low (about 2,000 mgr. chlorine 
per litre) and the larvre were numerous (14 per dip). The others 
likewise occurred near the former sea-coast along the western and 
northern boundaries of the new polder. The salinity there was 
higher (about 5,000 mgr. chlorine per litre) and the larvre few in 
number (0.7 per dip). Map 3 shows the position of these breeding
places. The greater part of the polder breeds no anopheles. 

Cause of the Increase of the Number of Adults. 

As a consequence, the considerably greater number of anopheles 
in the experimental stables cannot be explained by an extension of 
the breeding area, and it must be dependent on an invasion from 
without. This invasion, so much greater than last year, is explained 
by changes occurring in the old land near 1\lcdcmblik. Around 
that town the anti-larval measures had been discontinued in 1932 
and, as a consequence, the number of anopheles had been much 
increased (see the diagram, page 458). The peninsula of 1\ledcmblik 
now became the nearest breeding area to replenish the stables in 
the new polder. The compass-card on map 2, the centre of which 
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indicates the position of the st,able "3 kil~metres", 1 has assumed 
a shape entirely diiTerent from that observed in 1931. Its longest 
ray points towards Medemblik, which signifies that anopheles 
were most numerous on days following evenings when a wind was. 
hlowing from that direction. In 1931, that south-easterly ray 
was among the shortest. Stable "Terp", at a distance of 10 kilo
metres from Medcmblik, has a compass-card of similar shape, its 
longest ray likewise pointing towards Medemblik ; but here another 
one of almost equal length is pointing in the direction of the 
breeding-places in the northern extremity of the polder, to which 
stable "'ferp" is so much nearer than the other tvlro. 

Comparison of the Anopheline Density in the New Polder with that 
prevalent in Medemblik during the Period it was protected by Anti
larval Measures. 

Although the anopheline density had been greatly increased 
in the new polder since 1~31, it still remained much below that in 
the old land. This can be demonstrated by comparing it with 

· anopheline catches in experimental stables around Medemblik, 
identical in every respect with those in the new polder, except 
for the catches not being performed daily, but once a week only 
during the height of the anopheline season (July and August). 
For the purpose of comparison, we shall take account of those i:atches 
in the new polder only which were carried out on the same dates 
as the catches around Medcmblik. 

Accordingly, we counted in the experimental stables around 
Medcmblik in 26 catches 20,044 anopheles, or 771 per catch, and in 
the new polder in 18 catches 2,925 anopheles, or 162 per catch. 
Consequently, the proportion of the anopheline density around 
Medemblik and in the new polder is as 4.7 to 1. This ratio is a 
remarkable one, as it is almost identical with the one we found in 
Medemblik at the time that town was still protected by anti-larval 
measures, when comparing the anopheline density in Medemblik 
with that in the area outside the boundary of anti-larval operations 
(at a distance of 3-5 kilometres from the town). In the following 

1 The compass-<:ard of stable " 5 kilometres " which has the same shape 
as that of stable" 3 kilometres "• had to be ten o~t for want of space. For the 
same reason, the compass-<:ards In map 3 have been drawn on a smaller scale 
than In map 1. . 
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table, the anopheline density (denoting the quantity of anophdl'S 
in stables of va.rious sizes divided by their an·a in square nwt n·s') 

is given for 1\Iedemblik and the area not atlcctcd by larval control. 

Year 

1927 ............. . 
1928 .•...........• 
1!129 ............. . 
1\l:!O ............ .. 
1\131 ............ .. 

Average 1927-1931 . 

Anopheline fl~n§lty : 
3-S kalomPtres 

In ?tledembHk onbicle 
!Uedemblik 

14 59 
26 121 
51 218 
2f) 12U 

5 :.w 
21 It I~) 

Proportion 

1 to 4. 2 
I to 4.6 
I to 4. 3 
1to4.fi 
1 tn ;·L H 

t t,, .a.:, 

In other words : man's interference by means of Paris gret•n 
and oil and nature's by means of salt have both kt·pt the unophl'line 
population within a definite area low. 1\Ian, working within 
a radius of 3 kilometres, reduced the anophdinc population to 
from a quarter to a fifth of normal. l\'ature scored no beltt•r results 
than man although it had extended its Held of action to a radius of 
10 kilometres. 

Slabular Deviation. 

In June 1932, the first village in the new polder (" Slootdorp", 
maps 3 and 5) was completed and soon after was occupit•d hy a 
group of settlers. This afforded us the opportunity to sl udy 
conditions no less exceptional than the land without bn·cding-places 
in 1931-viz., man living in a rural area in the midst of anopheles, 
but unprotected by stables occupied by animals of any size ahove 
rabbits or poultry. 

The condition we are accustomed to in the rural areas around 
!\ledemblik, Amsterdam, Alkmaar and Zaandam is charactcrist•d by 
anopheles being much more numerous in occupied (usually by pigs) 
stables than in human dwellings. Around Amsterdam, the pro
portion of their numbers in stables and houses is some 200 to 1. 

1 For the purpose of estimating the number of anopheles In sl.:ttJies umuilable 
for counting the mosquitoes directly (tJecause of the size of the >Ialli~) we pro
ceeded as follows: The stable was closed, a sheet of 3.7 I'(Uare metres was •pread 
on the floor; the interior of the stable was sprayed with an lnsecticirle containing 
an extract of p)Tethrum dissolved in kerosene ; the mosquitoes droppln~ down 
on the sheet were counted and the figure obtained in this fashion w·as mulliplie<l 
by a factor denoting the proportion of the area of the whole stal.ole to that of 
the sheet. 
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Roubaud drew attention long ago to the epidemiological conse
quences of this "stabular deviation". 

These consequences can best be appreciated by following the 
various movements of an anopheles which acquired a malarial 
infection on visiting a house during the summer. It has to leave 
this house for the sake of oviposition. Afterwards, it returns 
from the breeding-places in search of blood. Evidently, there is a 
much greater chance of its alighting in a stable than in a house, 
for the presence of an overwhelming majority of anopheles in 
stables can have no other meaning than that they are more attracted 
by animal than by human dwellings. So the ,malaria-infected ano
pheles probably alights in a stable and there wastes the sporozoites 
developing in its salivary glands by feeding on animals. As a conse
quence, in Holland there is but a small chance for an anopheles 
to transmit malaria during 'the summer months-much less than 
during autumn ; for in autumn it develops no more mature eggs, 
although it continues to take blood ; so it is no longer forced to 
leave the house where it acquired its infection and it can quietly 
await the maturing of its sporozoites and the occasion which it is 
sure to find to inject them into the body of one of the human inmates. 
Accordingly, we find the majority of infected anopheles in houses 
during autumn and winter. This statement does not imply that 
they are absent in summer, but only that they are not found at 
that time because they are in the stables. It should be understood, 
moreover, that the phenomena described here are governed by 
chance : it is improbable, not impossible, that malarial transmission 
occurs in summer, even in areas where stabular deviation exerts 
its influence. It becomes not only possible but even probable in rural 
areas where stabular deviation is absent or poorly developed. 

Lillie Slabular Deviation in the New Polder. 

In the new polder, the correctness of this last statement has 
not been proved by direct evidence, but it has been possible to 
collect circumstantial evidence in its favour ; first, by the remark
ably high average number of anopheles in the houses in Slootdorp, 
notwithstanding the fact that they were screened, although insuf
ficiently. In August and September 1932 we counted an average 
of 21 anopheles per )louse in thirty-three houses. This would be 
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considered a high figure, even in an area tet•ming with brt•t•ding
places, like the environments of Amsterdam and ~kdemblik. nut it 
is preposterously high if compared with the small numbt•rs of 
anopheles found in animal dwellings (rabbits and poultry) erected 
near the house. In 10 animal dwellings (or groups of tht•m) 
belonging to 10 of the above houses, we counted on an awmge 123 
anopheles per animal dwelling (or group of them if more than one 
belonged to one house). So the proportion of the numbt•r of ano
pheles in human and animal dwellings is as 1 to 6. llerc, con
sequently, a malaria-infected mosquito leaving a house to visit 
the breeding-places has a much greater chance to return to a house 
than in an area where this proportion is as 1 to 200. 

In the first paragraph of section 1, we mentioned the old expe
rience that reclaimed land was most unhealthy during the "quag
mire stage". We pointed out that this unhealthy condition could 
not be explained by an excessive breeding of anophelt•s, bt'cause no 
breeding whatever is going on at that stage, at least not in st·a
polders. In the light of the recent findings in the new polder, it 
is probable that this old experience is to be interpreted, not in 
terms of anopheles breeding, but. of stabular deviation. In old 
times, a polder in the "quagmire stage" was as little appropriate 
for cattle-farming as it is now, and so we may take it that the 
labourers completing the work of land reclamation and the first 
settlers in the new land were menaced more by a small anopheline 
population than they would have been by a numerous one in an 
area where stabular deviation was well developed. 

CoNDITIONS IN 1933. 

Breeding-places. 

Breeding-places were hardly more developed in 1933 than they 
were in the previous year. Out of 70 ditches we watched regularly, 
10 only showed any larvre. Most of them were confined to the 
edges of the new polder, though a few were found in its centre. 
The average salinity (4,000 mgr. chlorine per litre) was somewhat 
higher than last year and the average number of larvre (0.7 per dip) 
much iess than in 1932 (6 per dip). Map 4 shows the extent of 
the area of high salinity in the new poldl'r. 
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A. Experimental stables 

1. Stable "5 k.m. ". 
2. Stahle "3 km.". 
3. Stable "0ude Zeug". 
4. Stable "Terp". 
5. Village of Slooldorp. 
6. VIllage of Middenmeer. 

B. Old land. 
C. Breeding-places. 
D. Water collections under ob

servation and proved to be 
free from larvre. 

P. Spot where stained mosqui
toes were liberated on July 
lOth. 

Adult Anoplteles in the Experimental Stables. 

Notwithstanding the breeding of anopheles being seriously 
impeded, the anopheline density in our experimental stables had 
risen again since 1932. The average daily output was : 

"3 kilometres" (No. 2 on map 4) . ..... . 
" 5 kilometres" ( 1o. 1 on map 4) . . . . .. . 
"Tcrp" (No.4 on map 4) .. ...... ... . . 
"Ouclc Zeug" (No. 3 on map 4) . . . . ... . 

1931 
13 

7 

1932 
110 
113 
69 

1933 
443 
391 
528 
100 

This marked increase, bearing no relation to the local produc
tion of anopheles, runs parallel with the greatly increased anopheline 
density in the old land outside the polder (cf. diagram , page -158). 
Breeding wit.hin the new polder is no more responsible for it t~1an 
it was for the stocking of the stables with anopheles during the 
flrst year of our observations. In 1933, as in 1931 and 1932, 
the anopheline population consisted mainly of immigrants- a small 
minority only were natives. 
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Experimental Stable "Oude Zeug':. 

In the preceding table and on map 3, mention has bet•n mntlt• of 
a new experimental stable" Oude Zeug". It was a small one only, 
containing one goat, which accounts for the comparativdy small 
daily output. This stable was erected to serve a special purpnst•. 
To explain this, it is necessary to return to the compass-<ards (on 
maps 2 and 3), with their rays, each of which indicates by its Jt-n~-:th 
the number of anopheles considered to have bt•t•n takt•n to the 
stable by an evening wind blowing from the direction to which 
the ray is pointing. Up till now we only considt•red the longt•st 
ray, pointing south-west in 1931 and south-east (:\led,•mhlik) 
in 1932. But there were others : one pointing to the old land in the 
west, a third one to the breeding-places along the norlht•rn t'dge 
of the polder and the adjoining former island of Wieringcn. This 
is as might have bet'n expected. But there was another ray still 
pointing north-east in a direction where there \Wre no breeding
places. In 1932, we tried to explain this fourth ray by the 
help of a small settlement (a few house-boats and a labourers' 
barrack} situated on the spot where stable "Oude Zeug" was 
erected next year. This settlement was the only place 
afJording shelter to anopheles. We assumed that anopheles, 
flying from the west or south-west and chancing to miss the 
stables on passing through the new polder, would alight at that 
settlement and would return to the stables, starling afresh 
from that point. In that fashion, the easterly ray might be 
accounted for. 

To justify this assumption, we erected the stable "Oude Zeug", 
by which this much was proved at least, that anopheles can p!·nc
trate so far and in fairly large quantities. In order to prove tlwt 
they actually can get there straight from the old land, the following 
experiment was carried out. 

Long-range Flying over Distancu of9 and 14 Kilometres. 

On July 18th, 1933, at 9-9.30 p.m., a soft wind blowing from 
W.N.W. (changing to W.S.W. in the course of the night), 3,000 
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stained anopheles (including 700 males) were liberated at a spot 
marked "P" on map 3.1 

On July 19th-21st (with weak N.E. evening winds) we caugh_t 
anopheles in the localities marked on map 3 as Nos. 1-5 : 

Animal dwellings, No 5 ...••. 
Stable No. 2 (" 3 kilometres"). 
Stable No. 1 (" 5 kilometres"). 
Stable No.4 ("Terp"), 9 kilo-

metres dlstantfrom" P" .... 
Stable No.3 ("Oude Zeug"), 14 

kilometre• distant from" P". 

495 anopheles, no stained ones. 
872 anopheles, no stained ones. 
987 anopheles, no stained ones. 

1,468 anopheles, one male stained. 

374 anopheles, one male and one 
female stained. 

These findings prove that anopheles from the most distant 
parts actually reached stable" Oude Zeug". · Moreover, they suggest 
. that many of the long-range flyers went straight to that stable 
instead of alighting in stables nearer by. This supports our view 
that the rays of the compass-cards (maps 1 and 2) pointing east 
in 1931 and 1932 owed their origin to the return-flight of anopheles, 
which· lost their way and came to alight in the shelters near to the 
spot occupied in 1933 by the stable" Oude Zeug ". 

Quite apart from the special pqint it served to elucidate, this 
experiment is interesting as a fresh evidence of the long flights 
of our micropterous race of A. maculipennis, males as well as females. 
It should be noticed that the conditions of our present experiment 
were particularly favourable for recapturing the stained mos
quitoes : the land was like a desert-few houses, no trees-and all 
the stables offering a fair chance of recapture were in our own 
keeping. 

Slabular Deviation. 

The numerical proportion of house and stable anopheles had 
not changed since 1932, as there were no stables occupied by animals 

1 They bad been sprayed In the laboratory with a 1 % aqueous solution of 
methylene blue till they dropped down. Those wbicb recovered bad been trans
ported to spot " P " and were set free there. The mosquitoes caught on the 
ensuing days were tested for the presence of the dye on their bodies by putting 
them separately Into a drop of liquid (composed of equal parts of glycerin, 
alcohol and chloroform) placed on a slab of lllilk-glass. U the mosquito is dyed, 
little clouds of stain are seen detaching themselves from the Insect's body and 
dispersing Into the liquid, 
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larger than rabbits and poultry except for our own stabks, whkh 
were a long way distant from the centres of human habitation. 

From June 15th till September 30th, we found 862 anophl'lcs in 
88 houses of the two villages (one more had been erected since 
1932) in the new polder-i.e., an average of 10 per house. In 172 
animal dwellings belonging to these houses, we found 7,215 ano
pheles-i.e., an average of 42 per animal dwelling (or group of 
animal dwellings if more than one belonged to one housl' ), or 4 
anopheles in stables to 1 in houses in the new polder. 

During the same period we found, in and around Medcmblik, 
in 36 houses 784 anopheles-i.e., an average of 22 per house. In f>ti 
stables or groups of stables (pigs, horses, cattle, goats) bclon!ling 
to these houses, we found 537,163 anopht>lest_i.e., an average or 
9,592 per stable (or group of stables if more than one belonged 
to one house). So we found over 400 anopheles in stables to 1 in 
houses in the old land. 

In the new polder, consequently, an anopheles leaving a house 
where it acquired a malarial infection in summer has a chance 
of re-entering another house on its return from the breeding-places 
a hundred times greater than in the environments of 1\ledcmblik. 
Of course the chance of its transmitting malaria in summer is 
increased in the same proportion. 

Results of Anopheles Destruction in Septembfr. 

By the end of August 1933, a couple of cases of malaria suddenly 
·occurring in the new polder came very near offering us a practiral 
demonstration of the above and it is only thanks to the activity of 
the inhabitants that they did not. This activity consisted of a 
systematic destruction of all adult anopheles both in human and 
animal dwellings by means of insecticides containing pyrethrum. 
We were able to estimate the result of this activity during our 
subsequent inspections, as is shown in the next table. 

Average number of anopheles per bouse 
New polder Old land (Medemblik) 

Two inspections in July •.•.••••••• 
Two inspections in August .•••••••• 
Two inspections in September ••••• 

1932 1933 1933 

18 
31 

8 7 
23 24 
2 26 

1 For our method of estimating these numbers, see footnote on page 449. 
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The catches in September 1933, following on the alarm raised 
by the end of August, show a marked reduction of anopheles, 
wholly absent in the old land and likewise in the new polder during 
the same period of 1932. This is a useful demonstration of what can 
be accomplished by villagers roused by a sudden alarm. Without 
this stimulus, however, it is difficult to obtain anything beyond 
a more or less regular killing of anopheles in the bedrooms, and 
it is more than doubtful whether this is of any real value. 

Our investigations have permitted us to gather some information 
regarding this point, showing that the results of this simple method 
of personal prophylaxis are not to be despised. 

The Eflect of catching Mosquitoes in Houses on. the Number of 
Anopheles in the Bedrooms. 

When Wt' investigated the stabular deviation in the new polder 
in 1932, we simply counted the anopheles present inside the houses, 
without catching them. In 1933, however, we proceeded in a 
different way, by catching all mosquitoes for the purpose of deter· 
mining the kind of blood they had imbibed. This cannot be done 
without taking the housewife into· one's confidence. She is con
stantly made aware of the fact that here is one mosquito and there 
another which is left undisturbed because it is a Culex or a Theo· 
baldia and there again a third one which has to be captured because 
it is an Anopheles. Without knowing it, she picks up a good 
deal of practical knowledge and soon cannot hel(l feeling interested. , 
Moreover, this search for mosquitoes in her house takes her to all 
manner of nooks and corners hardly known even to her. 

The effect of these explorations was forced upon our attention on 
our second tour of inspection in 1933. Houses we knew of, since 
1932, as particularly neglected by housewifely cares and where 
we felt sure of a rich catch whenever we entered them, we found 
cleansed and well kept, and everywhere the inhabitants took a 
pride in telling us that they had learnt now to identify the "malaria 
mosquitoes" and that they killed them regularly. 

This was done in the bedrooms more than anywhere else. On 
our first tour of inspection we found 13 anopheles per house and 
44 per cent of the total we captured j,n the bedrooms. On our 
second tour, the average per house had dropped to 3 and the 
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proportion found in bedrooms to 21 per cent. On our third 
round, the average per house had risen as high as 32, but the 
proportion found in bedrooms had decreased still further to 8 pt•r 
cent. 

In :'.Iedemblik, where the population is long since accustomed 
to malaria and where they show but small interest in mosquitot•s, 
conditions are entirely diiTercnt : 60-80 per cent of the unophl'lt·s 
collected in houses come from the bedrooms ; und in 1932, t hr nt'W 
polder was likewise diiTerent, because, at that time, we \wre con
ducting our investigations in a fashion so as to attract little or 
no attention : between August 23rd and Scplt·mbt•r 22nd, 19:)2, the 
proportion of house-anopheles found in the bedrooms was ;iS pt•r 
cent, in the same period of 1933 it was 21 per cent. 

There is nothing very surprising in the fact that anoplwks arc 
rarely found in the bedrooms, since they are n·gularly killt•d tlwn•, 
while other parts of the house are neglected. We. would not have 
ventured to draw attention to this ciTcct of a very simple nwasure 
of personal prophylaxis if we had not found it accompanied by 
another one which is less obvious. 

Influence of catching Anopheles in Bedrooms on the Proportion 
of Anopheles containing Iluman Blood. 

'Ve expected to find a greater proportion of carriers of human 
blood among anopheles caught in human dwellings in the new polder 
than in the environments of l\Iedemblik. For in the new polder 
every fourth mosquito entering a house may be expected to have 
come from another house (by way of the breeding-places, of course), 
whereas around l\Iedemblik it is most probable that it came from 
a stable. 

On our first tour of inspeetion, we found our expectation fully 
confirmed : 60 per cent (33 out of 55) of the anopheles in the houses 
of the new polder were carrying human blood, whereas on all our 
tours in l\Iedemblik we found 16 per cent only (varying from 4 
to 31 per cent on our various rounds). 

But our remaining tours in the new polder revealed an entirely 
diiTerent situation. The percentage of carriers of human blood 
dropped to 13 per cent (varying from zero to 22 per cent), a figure 
lower even than in Medemblik. 
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Nothing had been changed since our first round except for one 
thing : the interest awakened among the inhabitants of the houses 
we were visiting and the consequenc,e of this interest-killing 
anopheles, by preference in the bedrooms. This preference was 
fatal to just those anopheles which bad the best chance of ingesting 
human blood. In this way, the number of anopheline carriers 
of human blood was kept low and so the diiTerence between the 
new polder and the old land (Medemblik) we expected to find 
(and actually found on our first tour) was obscured. 

Prophylactic Value of catching Mosquitoes in Bedrooms. 

So we have to admit that we completely failed in obtaining the 
information we had been looking for, except for our first round. We 
had vitiated our results by under-rating the effect of making 
the inhabitants take notice of the anopheline inmates of their 
dwellings. · 
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RESULT OF THE CATCHES OF ANOPHELES IN AN UNINHABITED SHELTER ON THE 
OUTSKIRTS OF l\lEDEMBLIK PROM 1\L\y TO OCTOBER OP THE YEARS 1927 TO 

. 1933. AVERAOE DAILY CATCHES FOR HALF-MONTHLY PERIODS. 

But we believe this failure is of greater interest than the infor
mation we wanted to collect, for it shows that regular destruction 
of anopheles in the bedrooms is most important. The reduction 
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of the number of anopheles carrying human blood shows that 
this form of anopheles control tends to loosen the contact bl'lween 
mosquito and man-i.e., tends to reduce the chanct•s of malaria 
transmission, even when there is no reduction of the anophl'les 
present in other parts of the house. On our first round there were 
13 anopheles per house, on our third and fourth rounds nearly twice 
as many (22) ; but on our first round 60 per cl'nt carried human 
blood and 44 per cent were found in the bedrooms, whereas on our 
third and fourth rounds we found 15 per cent only carrying humun 
blood and 11 per cent only in the bedrooms. 

The result of this unpremeditated experiment was a surprise 
to us and we considered it of an importance sufficient to justify 
this somewhat elaborate description. 

, CONCLUSIONS. 

1. During the years of observation, settlement of anopheles 
larvre in the new Wieringermeerpolder was greatly impeded by 
the high salinity of the water. For that reason, the greater part 
of the adult anopheline population consisted of immigrants, hailing 
from the old land, more particularly from the environments of 
1\Iedemblik. The anti-larval operations of 11J31 conducted in 
that area favourably influenced anopheline conditions in the 
Wieringermeer, as became apparent on their being discontinut•d 
in 1932. 

2. Man, working around Medcmblik, demonstrated on a small 
scale what results may be obtained in this country by carrying out 
anti-larval operations. In the Wieringermeer, nature has repeated 
this experiment on a far larger scale. In both cases, it has been 
found possible to reduce the numbers of anopheles to a quarter 
or a fifth of the anopheline density in the surrounding areas, where 
breeding goes on freely. 

3. The salutary effect to be expected from the small anopheline 
population in the 'Vieringermeer was more than counterbalanced 
by the lack of "stabular deviation"-i.e., the condition charac
terised by mosquitoes being very numerous in human dwellings 
(even as compared with houses in areas where anopheles breed 
freely), but comparatively rare in stables. This condition is due 
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to the absence of stables sheltering Jive-stock of any size above 
rabbits and poultry, . 
, 4. The effect of the Jack of stabular deviation, a menace to the 

health of the new polder, was compensated to some extent by the 
inhabitants regularly destroying anopheles in their bedrooms. 
This simple activity resulted in decreasing the number of anopheles 
having ingested huUJ.lln blood-i.e., of the potential malaria vectors. 
The. total number of anopheles found in each house was hardly 
reduced In this way. . · 

5. A sudden alarm, arising from malaria making its appearance 
in the new polder, had the effect of stimulating the inhabitants 
to much greater activity, and to a wholesale destruction of ~he 
domestic anopheline population by means of pyrethrum sprays._ 
The effect was so striking that it is well to bear in mind : (1) that 
the inhabitants were thoroughly prepared by an energetic propa
ganda ; (2) that the bedrooms were protected by wire gauze which, 
although insufficient by itself, helped to keep anopheles away ; 
(3) that the new polder sheltered an immigrant anopheline popu
lation only. It would have been quite another matter to get rid 
of native mosquitoes. 

6. The high salinity of the water in the new polder, which at 
present is preventing anopheles from breeding fre~ly, may be 
expected gradually to come down to normal. Unless normal 
stabular deviation be established simultaneously, malaria condi
tions in the new polder will tend to become worse than in the old 
land. 



THE EFFECTS OF THE ECONOMIC DEPRESSION 
ON THE POPULATION OF VIENNA 

By 

A. GOTZL, W. KQR::-;FELD and E. NOBEL. 

A. RESULTS FRD:\1 THE POINT OF VIEW 
OF SOCIAL HYGIENE. 

' 1. SCOPE AND ORGANISATION OF THE ENQUIRIES. 

Although, generally speaking, the investigations undertaken in 
Vienna were conducted in accordance with the guiding principles 
laid down by the Health Organisation, I it was found necessary to 
depart from these principles on some points of detail in order to 
meet local circumstances. 

The urgency of the work, together with the scarcity of available 
funds, made it impossible to extend the enquiries to the 1,000 families 
which were rightly regarded as an absolute minimum. As the" 
unemployed, and even more so the employed, were reluctant to 
come forward for examination in the numbers desired unless they 
were offered some quid pro quo, the nwnber of cases to be investigated 
had to be restricted at the outset. Consequently the investigation 
covered only 558 families of unemployed, comprising a total of 
2,729 persons. The cases were selected by the anti-tuberculosis 
centres in the various districts, a course which was justified by the 
fact that these centres arc in touch with a great many persons who, 
though not suffering from the disease, apply for advice on a variety 
of matters, usually of a social character. It must therefore be 

1 " The ;\lost Suitabhi Methods of detecting !\lalnutrillon due to the Economic 
Depression." (Report of the Conference held In Berlin In Decemlter 1!132.) 
Quurttrly Bulletin of the lltalth Organisation, Vol. II, 1\o. 1, March 1933. 

10 
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emphasised that, although this category of persons . investigated 
was reached through the anti-tuberculosis centres, they were all, 
by medical-or at least by practical-standards, healthy subjects. 

Greater difficulties were experienced in getting in touch with 
those still in employment, whom it was necessary to examine 
for purposes of comparison. In this matter, the Workers' and 
Employees" Chamber and the trades unions afforded valuable 
assistance, but, in spite of their efforts, only 152 families in this 
category, comprising 543 persons, could be induced to submit to 
investigations. Thus, the undoubtedly justified recommendation 
that the families investigated for purposes of comparison should 
be as numerous as those of the unemployed could not be carried 
out. Nor was it possible to comply with the recommendation that 
control investigations should be carried out on the same scale as the 
principal enquiries, since the observation period would have been 
far too short to yield figures disclosing statistically significant 
differences, as distinct from mere chance variations. A further 
factor was the circumstance that people broken by daily want 
could not be expected to submit to repeated investigations without 
the distribution of assistance in kind on a comparatively large scale. 
In these circumstances, the investigators had to be satisfied with 
the investigation of control cases selected at random. An examin
ation of the for~ reproduced in the annexes, which analyse the 
physical condition and general circumstances of each individual 
and also the factors common to all the members of the various 
households, will show what criteria were considered important for 
the purposes of the enquiry. It should. further be noted that, as 
was only to be expected, not all the questions were answered by 
every individual or family and also that ~ot all the individuals 
could be induced to submit to the original investigations or sub
sequent re-check, so that the percentage figures do not exactly 
correspond to the basic figures previously given. The original 
investigations in rt'gard to the unemployed were carried out in 
April and May of 1933, while those relating to the employed took 
place in June and July ; the control examination was carried out 
some five or six months later. 

The sharp distinction made between the unemployed and 
<'mployed, which is no doubt fully justified in theory, is only partly 
so when applied to the examination of families from the point of 
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view of public health. For such purposes, the only possible crilt•rion 
must be whether the person responsible for the maint~nance of the 
family is employed or unemployed within the mt•aning of the law 
on the date of the investigation. In famili~s whit·h includ~ chihlr~n 
old enough to work, the latter may contribute to the mainlt•JJ:IIIl'c 
of the family, even when the father is out of work ; conwrst•ly, 
children who are unemployed may add grt•atly to the family burdt•n 
of fatlll'rs who are in employment ; in the last place, it is possible 

• that all the emp~oyable members of the family arc l'ilht•r working 
or unemployed together. The position of the wift• of the !wad of 
the family also calls for special consideration in this r~spt•ct, as she 
too is sometimes employed and sometimes unemployt•d within the 
meaning of the law, while, in a third category of f:tmilics, she conlim·s 
herself to purely household duties. In the last place, th~re is the 
case of work done at home, which was met with in forty of the familit•s 
investigated. In the large towns, however, such work is gt•m•rally 
only casual in character and, for that reason, cannot be n•ganlcd 
as forming a normal part of the process of production but must be 
considered as merely supplementary. As a rule, moreover, sud1 
work is done by the family as a whole rather than by individual 
members. From these considerations and the results of practical 
experience, it is therefore clear that the classification of families 
according to whether the head of the family is employed or not 

· is not reliable in every respect. It must also be renll'mbt•red that 
there are many families in which the chid wagc-('arncr is not a 
man (for example, the families of widows living upon casual 
earnings of the most varied kinds, the families of divorced womt•n 
with children not in receipt of alimony, etc.). To what extent 
the subdivision into "unemployed" and "employed" brroups is 
justified will be clear from the following data regarding the period 
extending from January 1st, 1930, to April-:\Iay 1933. There had 
been the following periods of unemployment at the time of the 
investigation : 

Families o( the 
unemployed. 

Families o! the I 
emplow<l . . . . 11 7 

One pe-rson 

6 

Two Jlf'"Onl 

.'i 3 2 2 
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Furthermore, in the group of the" unemployed", there were six 
families, each of which included three persons· out of work, 
totalling 23, 43, 45, 67, 75 and 105 months' unemployment respec
tively. In the" employed" group, there were also two families, each 
with three members out of work, the periods of unemployment 
involved being 37 and 65 months respectively. In the unemployed 
group, two families were found with four unemployed members 
totalling 72 and 85 months' unemployment, similar conditions being 
noted in two families in the employed group, the total unemploy
ment being 10 and 123 months respectively. As shown by the 
table, the temporary unemployment of one individual (up to six 
months) was found to exist in both groups to almost exactly the 
same extent. The_ same applies to the families in which there 
were four persons unemployed at the same time : the absolute 
figures regarding the maximum period of unemployment for one 
person in a family (40 months) naturally differ widely. Percentage 
figures which would give a faithful picture of the situation cannot 
be established with such limited material at our disposal. The 
absolute figures quoted show that there is no clear-cut difference 
between the position of the "unemployed" and that of the 
"employed". 

2. HouSING CONDITIONS. 

Leaving rooms which are sub-let out of account, the dwellings 
visited were distributed as follows : 

Number of 
rooma1 

0.5 
1 
1.5 
2 
2.5 
3 

3.5 

' 

. Pucentage of total 
(1 small closet) •...................... , .. , .... 
(kitchen or bedroom) ......... , ... ; .... , ..••.• 
(kitchen or bedroom and small closet) , •.• , , ••... 
(kitchen, bedroom or kitchen, 2 small closets) .•... 
(kitchen, bedroom, small closet) , ••...• , ••.••... 
(kitchen, 2 bedrooms ; or kitchen, bedroom, 2 small 

closets) .................................. . 
(kitchen, 2 bedrooms, small closet) .....••...•• , • 
(kitchen, 3 bedrooms, 1 small closet ; or kitchen, 

2 bedrooms, 2 small closets) ................ .. 

3 
3 
5 

47 
28 

11 
3 

• For the sake of uniformity, small closets have been counted as half a· 
llvhll(-room each and kitchens as entire living-rooms; entry-halls and balconies, 
on the other hand, have not been Included at all. 
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The percentage figures for the above categories of d\wllings do not 
show any diflcrence between the "employed" and " unemployt·d" 
groups ; it should be noted, however, that four-room thVl'llings 
were only met with in the case of three fami!it•s in the" employt•d" 
group. 

The following is a table of the amount of house-room Ol'l'Upied 
by the various households investigated ; in compliance with the 
usual practice, two children below the age of U have bt•en counted 
as equal to one adult. 

.. 

rnemployt>d EntJlloytd 

Persons Dwellings clao;llltOt"d according D\\·tllln"" rln,~lnrd ac1·nr•lln"' 
to number or room" : to number ul roum,. : 

10.51 I fi.Sf 2 12.51 3 f3.5 0.51 I 11.51 2 12.51 3 13.5 I 4 

1 -·1- 11-1-
i - - - - - - - - -· -

1.5 -- - - - - - - -1-- - - - -
' 2 2 2 2 13 - 1 - 3 ~I 4 13 2 1 - I 

2.5 - 5 2 I :l 3 1 1 2 2 14 7 - I -
3 4 4 10 100 45 7 - I 21 2 16 6 I I 1 
3.5 4 1 6 55 40 16 3 - -I 2 t1 5 - 3. -
4 1 - 2 3.'; 16 t1 I - _, I 10 8 2 I I-
4.5 - I 1 17 15 16 - -

_,_ - 3 2 1,-
5 - - 1 t1 12 2 - - -1- - 2 2 -~-
5.5 - - - 3 5 3 4 - - - 2 4 - - I 
6 1 - - 3 3 2 - - - - 4 1 1 -;r= 6.5 - - - - 4 2 - - - - - - 1 

I 

7 1 - - - - - - - - - - - - - -
7.5 I 1 - - - - - - 1 ! --- -,- - - -
ll - =1=1 - _21= 1 -'-1- =[-; - -- -

10 - - - -1-:- - -· -
. . - . 

It is also clear that there are no serious difTercnces as regards the 
number of persons per room in the various categories of dwt'llings, 
since, in families of the sizes which are most frequenlly met with 
(2.5, 3 and 3.5 persons), the distribution among the most common 
types of dwelling (kitchen, small closet ; kitchen, bedroom ; kitchen, 
bedroom, small closet) is approximately the same among employed 
and unemployed . 

.:\oteworthy difTerences were, however, brought to light in rl'gard 
to the numb.er of beds in r~lation to the size of the family, 
irrespective of the age of its members. The following are the 
results of the investigation, among the unemployed and employed 
respectively. 
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Number of beds - number of persons ..•....... · ... 
1 bed short ........................ · .. · · · · · · · · · 
2 bed• short ..................... · · .. · · · · · · · · · · 
3 and more beds short .................. · · · .. · · · · 

Unemployed Employed 
(Percentage) 

23 • 43 
36 21 
24 19 
17 17 

The proportion of families with o~e bed per person in the 
"employed" is almost twice tha~ found among the" unemployed". 
A shortage of one or two beds, moreover, is more frequently met 
with in the "unemployed" families than among the "employed". 
A difTcrent impression is, however, gained if the familie!l with 3 or 
more children, in both groups, are singled out for consideration : 

Number ·or beds - number of persons ..... , ....... . 
1 bed short .....................•.............. 
2 beds short .................................. . 
8 and more beds short ......•.................... 

Unemployed Employed 
(Percentage) 

• 10 11 
26 24 
32 27 
32 38 

It should be borne in inind that there are only 236 such families 
comprising 1,384 membersainong the" unemployed" and 40 families 
with 256 m~mbers among the" employed". The basic figures are 
therefore so small that the calculation of comparative percentage 
figur~s would scarcely seem justified. 

Similarly, it was found that there was no appreciable difference 
between the two principal categories in the matter of household 
clt•anliness for which the various families were classified as very 
good, good, fair and bad. If the first two of these classes are 
combined and ranked as "good" and the last two as "bad", the 
first catt.>gory is found to include 82 per cent of the "unemployed" 
and 84 per cent of the "employed", while 18 per cent of the 
"unemployed" and 16 per cent of the "employed" fall into the 
second cat~gory. Among families with numerous children (three 
or more), the investigations revealed a high level of household 
clt>anliness in the case of 72 per cent of the "unemployed" and 
60 per cent of the "employed" families, while conditions were bad 
in 28 and 40 per cent respectively. This difTerence may perhaps 
be due to the fact that, in the •• unemployed" families, more time 
can be devoted to the care of the house. . It is, however, more 
probnble that this is a fortuitous result due to insufficient material. 
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As regards the amenities of the dwellings, about one-fifth 
included an entry hall and the number of dwellings with halconi,•s 
was negligible. As regards water-supply and privies, it m:iy he 
noted that in 4-t per cent of the cases these were inside and in 5-I pl·r 
cent outside the dwellings visited ; in the remaind,•r the wnll'r
supply was inside and privies outside, or vice vrrsa. 

3. lNcmtE. 

In order to simplify as far as possible our account of inl·omr, 
which, among the unemployed, is often a highly compliratl'd 
question, we first took the families without lodgers, subtractNI the 
rent from total income and divided the result by the numlll'r of 
persons in the family, children under U again being count,•d as 
half an adult. The deduction of rent from total income was 
prompted by the consideration that the important point was to 
discover how much remained available for food and othrr nect•ssaril's. 
It is of course well known that a number of families pay no n·nt, 
but it has been, in spite of the most painstaking inquiries, impossible 
to ascertain exactly how many. Working on these lines, the 
results of our investigations were as follows : 

FomiiiH FAmlllf'l 
or th~ ut the 

unemployed employed 
Monthly income per prrson (Prruntutee) 

Ten schillings or under .................... . 
From 10 to 20 schillings ................... -
From 20 to 30 schillings .. _ ....... - ....... · · 
From 30 to 40 schillings ................... · 
From 40 to 50 schillings .................. · · 
From 50 to 60 schillings .................. . 
From 60 schillings ........................ · 

11.8 
30.2 1.2 
:18.6 4.5 
10.6 8.3 
5.4 16.7 
1.7 15.5 
1.7 53.8 

It should further be mentioned that, in 12 per cent of tl1e 
"employed" families, it was found that the available monthly 
income exceeded 100 schillings per person and that the proportion 
of "unemployed" families with a monthly income not exceeding 
30 schillings per person is almost as great as the proportion of 
"employed" families with a monthly personal income of owr 
40 schillings (80 as against 86 per cent). · 

Among families with three or more children-236 among the 
unemployed and 40 among the employed-the pecuniary situation 
is naturally even more unsatisfactory, as the proportion of f;~milie~ 
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with the lowest monthly income is higher. In 49.8 per cent of the 
"unemployed" large families, the monthly income does not exceed 
20 schillings per head, while even among " employed" families the 
proportion is as high as 5 per cent ; only a third of the latter are in 
receipt of a monthly income of 60 schillings per head. 

The following table shows what percentage of the total family 
income of each group of 100 families goes in rent : · 

Over 
10.20 2o-so so--co .co-so so-75 75-100 100 0.10 

Families of the unemployed • 17 
Famlllea of the employed • • 80 

46 19 7 5 .. 1.5 0.5 
17 a 

Rent does not therefore appear to play a very important part 
in the household budget of the "employed" families. In .SO cases 
out of 100, it does not exceed 10 per cent, but a similar proportion 
of "unemployed" is not reached until those paying up to 30 per 
cent are added in. That, in the case of one-tenth of the 
"unemployed" families investigated, rent was calculated to absorb 
one-half or more of the family income will therefore. cause no 
surprise. A . small income-derived, in the main, from relief
combined with relatively high rent can only too easily produce 
such percentages. But the foregoing calculations must not be 
confused with the question of the amounts actually paid in rent. 
Enquiries on this point would undoubtedly have led to regrettable, 
but justified, conseqqences in a large number of cases . 
. · It was particularly important to ascertain the various sources 
from which families derived their total .income. For this purpose, 
it was only logical to divide the family income considered into the 
three following groups : (a) wages ; (b) relief out of public funds 
(unemployment relief, allowances of various kinds, maintenance 
grants, sickness insurance, etc.); and (c) assistance out of private 
funds (including food, income from lodgers, etc.). Leaving out of 
account those families a part of whose· income is derived from 
sub-letting, the total monthly income was distributed among the 
three groups as follows : 

Fnmllles of the unemployed •••.••.•.• 
Families of the employed .••..•...••• 

(a) 

33 
95 

(b) 

61 
3 

(e) 

6 
2 

Even in the families of the "unemployed", there may be a not 
inconsiderable income from work which sometimes accounts for 
as much as one-third of the total income. But, while two-thirds of 
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the income of such families was derived from a wide vuridy llf 
forms of relief, the latter only accounted for ont>-hwntil'!h of the 
income of the families of those in employment. The awragt• 
monthly income of all the "unemployed" familit•s, not including 
those taking in lodgers, amounted to 98.3 schillings, whil<• the 
average for all"employed" families-again excluding those taking 
in lodgers-was 239 schillings. Paying lodgers were found in tht• 
homes of 40 "unemployed" and 19 "employed" familit·s. In the 
former cases, the sums received from lodgers represented the same 
proportion of the total income as wages (16 per cent), while, in the 
cas~ of the latter, it represented approximately the same p<'rt'!'ntagc 
as the assistance received out of public funds (-l as compared with 
3 per cent). For "unemployed" families, it is therefore of th•• 
highest importance to secure a paying lodger. If the income from 
lodgers is included in that part of the total income which is rcprt"
sented by column (c), the only result would be slight chungt·s in 
regard to the" unemployed" families. The income in (a) and (b) 
would be reduced in each case by 1 per cent, while that in (c) 
would be increased by 2. per cent of the total income. In the cuse 
of the families of the employed, there would be no diiT<~rcnce 

capable of statistical expression, the material being insunici<•nt. 
If the families with lodgers are included and income from this 
source added to the total income, the latter is increased to a 
monthly average of 98.9 schillings in the famili<'s. of the 
unemployed and 241 schillings in the families of those at work. 

The degree of hardship which the above figures reveal is brought 
into even higher relief when it is realised what a multitude of heavy 
charges have to be met out of such an income. Investigations on 
this aspect of the question are very difficult. 1\listrust, shyness 
a~d fear that their statements might be improperly used lead those 
concerned either to refuse information altogether or to make 
statements which are not true ; occasionally, it is possible to detect 
exaggerations prompted by the hope that, in this way, some kind 
of relief might be obtained. Thus, a complete and reliable reply 
to all the questions which it would be desirable to put on this point 
is absolutely impossible to obtain. The figures given above must 
therefore certainly be regarded as a minimum. 

First and foremost among the regular charges in qut"Stion conu·s 
rent. Of the other charges, maintenance allowances, the repayment 
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of loans, and school fees play such a small part in the budget of 
the families investigated that they can well be left out of account. 
In regard to debts and transactions with pawnbrokers, on the o~her 
hand, the position revealed by the enquiries was truly appalling. 
Even among those in employment, 63 families, or approximately 
one-third, were in debt, though the exact amount of their indebted
nt•ss was impossible to ascertain. Among the unemployed, a total 
indebtedness of 42,527 schillings was owned to by 356 families 
(64 per cent), making an average of 119 schillings per family. If 
the total income of these families is calculated proportionately to 
the total income of all the families of the unemployed (55,133 schil
lings), their acknowledged indebtedness alone must stand in a ratio 
of approximatl)ly 6 : 5 tp their total income (an indebtedness of 
42,527 schillings against a monthly income of 35,237 schillings). 
But that is not all. Pawning transactions still open at the date 
of the enquiries were· admitted by 349 fa~es of the unemployed 
and 45 families of those in employment, but forfeited pledges 
worth several thousand schillings had to be left out of account 
through lack of trustworthy information. pte open transactions 
rl•presentcd similar amounts in both categories of families-i.e., 
approximately 99 schillings per family. It would therefore appear 
that by far the heaviest charge on the budget of the" unemployed" 
families covered by the enquiry with an income of approximately 
100 schillings a month was their indebtedness of, on an average, 
119 schillings and payments due to pawnbrokers representing an 
average of 99 schillings. Even among the families of the employed, 
the indebtedness-if one may judge by the number o~ families 
which admitted debts-is far from small ; the amount of their 
indl•btedness to pawnbrokers was also much the same as in the 
rase of the unemployed. And ag~in it must be emphasised that, 
as a guide to the distress from which these families are suffering, 
the amounts reported ran. only be regarded as a minimum. 

As against this picture of want, the extent to which it was found 
that these families were in receipt of assistance in kind is of some 
importance. A total of 179 children was receiving school meals 
(in schools or . kindergartens). It was also found that, in eight 
families, even the adults were being fed, while to 232 others parcels· 
of food were being distributed ; 55 were in receipt of other provisions, 
79 were being provided with fuel and 24 with clothing. In many 
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families, it was naturally found that assistance was !win~: r1•rl'iw1l 
in a variety of forms, so that assistance in kind only applit•s to n 
small section of those who need hl'lp. Among the familit•s of th1• 

employed, only five childr~n were found to be in rt'rt•ipt of srhool 
meals, and only one family was recl'iving provisions. 

B. RESCLTS OF :\IEDICAL EX.\:\U:-.;ATIO:-.;. 

The foregoing explanations show that it ·is not always po • .sihlc 
to draw a clear distinction between the familit•s whose hn·;ulwinrwr 
is unemployed and the Jamilies of employed pt•rsons. :-.;t'Vt•rtlwlt•ss, 
from a material point of view, in the vast majority of tht• familit•s 
studied, a very appreciable difTt•rence is notin~ahle bt•twt•t•n the 
families of unemployed persons and those of pt•rsons in employnwnt. 
Although the number of families studied was too. small to allow of 
the solution of certain problems, there was rt'ason to hopt' thnt the 
results of the enquiry would throw light on some fundanwntal 
points requiring elucidation which may be stated as follows : b 
it possible to prove objectively that unemployment among the 
population of Vienna has afTected the state of nutrition and the 
physical development of the families conct•rncd ? In what agt•· 
groups are these efTects most noticeable ? Is one Sl'X nfTcctt•d to 
a greater degree than the other ? What methods of inwstigation 
bring out these difTerences (if any) most clearly ? What soun·t•s 
of error have been no4'd during the investigation ? 

\\'e think that the last two questions are very important llt'cuusc, 
owing to the economic situation, it is unfortunately quite likl'ly 
that, in the near future, it may he found dcsiraiJie to institute 
further similar enquiries, not only in Austria, but in most other 
civilised countries, and because we ourselves have often had to 
gain the necessary experience empirically and then to undl'rtake 
a further series of enquiries in the light of the experience gained. 

FIRST SERIES OF JSVESTIGATIOSS • 
... 

Our first series of investigations was organised as follows : From 
the registers of the tuberculosis centres of five Yicnna municipal 
districts we selected a fairly large numher of families whose father, 
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or other breadwinner, was unemployed, but in which no case--or 
at any rate no serious case--of tuberculosis had been discovered. 
Visiting nurses first conducted enquiries in these families by visiting 
them in their homes; the results being set down in special question
naires. Facts concerning the whole family were noted on a family 
questionnaire which served as cover for the~ther questionnaires 
(see Annex 1). In this cover were placed, for each member of the 
family, two sheets : a personal questionnaire (Annex 2) containing 
other information of social interest to be obtained by the visiting 
nurse and which ref~~red solely to the person concerned, and an 
Individual medical questionnaire (Annex 3), on which the results 
of the medical examination were entered. ~In connection with all 
these questionnaires, provision had been made for an examination 
for control purposes some time after the first enquiry. After the 
enquiries conducted in their homes, the families were invited to 
come, by groups. to the consulting-rooms of the five anti-tubercu
losis centres; 558 families, including in all 2,729 individuals, com
plied with this invitation and were examined in April and May 1933. 

Subsequently, "in June, in order to ensure a certain degree of 
comparability with other families belonging roughly to the same 
social stratum, but whose breadwinner was in employment, 
152 families, including in all 543 persons, were examined according 
to the same plan. 

A summary examination of the completed medical questionnaire 
first confirmed the fact that the members of the families designated 
by the anti-tuberculosis centres were not siak people. Apart from 
disease due to age, such as arterio-sclerosis, emphysema, etc., which 
occur fairly frequently in the questionnaires of persons over a 
certain age, the number of chronic cases of disease was not higher 
than is generally met with in fairly large groups in populous towns. 
The same remark applies in general to acute diseases, such as angina, 
bronchitis, etc., which were sometimes noted, and to infectious 
diseases of children. Vole were therefore able to concentrate our 
attention on such data as were likely to th~w light on the problems 
mentioned above. The facts noted in this connection were : height, 
weight, blood content of the skin and visible mucous surfaces 
according to subjective estimates and the Pelidisi index. 

Table I shows the number, average height and average weight 
of the persons examined, classified according to sex and age and 
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AVERAGE FIGt:RES OF HEIGHT A:SD WEIGHT REGISTEHED I:S 
FAMILIES OF ll);DIPLOYED A:SD OF DIPLOYED. 

A. lllALEs.• 

- -
A~e llriJ;!;ht \\'t-ifothl 

woups 
Vnt>m• Employed I Nor-(Years and l'ne-m· ll::mplo)·f'd.l !\•'~ 

month"~.) pluyf'rl !...!!!!!!... plnyt"(J mul I ,_ 

0;8 60.9 (15) -.- 6.7 (I H) -.-
1 71.7 (10) 73.0 (~I 711 9.3(111 tn.t (ll lll.:l 
1 ; 6 79.1 (HI 77.7 c:i) X:.! 11.0(111 11.1 CH I t.:l 
2 85.6 (IX) 115.3 PI 117 12.-& (1Xl t:l.t\ t:l) JJ.i 
3 90.9 (:1~1 ~:~.3 (fi) H.5 H.~ t:IX) 1 ..... (fl) J.t . .) 
4 100.1 (:\~) th0.7 (ti) )IY.! Jt\.3 P:!l 17.1 (ti) 1 H . .i 
5 105.5 (:1\1) 107.7 (7) tus 17.7 (:1!1) tX,f\ til I H.!> 
6 111.4 (f>X) 11~.1 (W) 114 19.2 (.".H) 111.7 Oil) :.w . .> 
7 117.7 (75) 1 Hi.4 (:'>) 119 21.3 (7."•) :u.s ,_,...,, :.!:..!.5 
8 122.1 (7~) 122.~· (i) t:U 23.5 (i·l) 2:1.1 (XI :.! •. ."i 
9 127.4(7:1) t:m.7 (lfl) l:!X 2:l.6 (7:1) :.!,.",,9 llti) :lH.7 

10 t3:l.O (!I~) 1:16.8 (II) t:l2 2K.9 t~IM.l 31.2(11) :.w.u 
11 136.1 (76) I:JX.4 (IX) t:l7 :1u.:t (7Hl :11.11 (lXI :u.x 
12 141.6 (X:;) 1·11.4 ( 111) 1-12 :u.s~~--·) 3:l.O (1U) ;,~ •. 0 
13 146.2 ,,,, to2.3 1111 HK 3H.9 (.'"l."l) .. 1.0 (I\) :tK.O 
H 150.9 (·10) 151.0 (K) 15-& 4H.9 ( IH) 3tl.6 (K) •1:\. f) 
15 158.1 (:!3) 1511.7 (:1) 1 tj() 47.4 t:.!:l) 411.0 Pl -4M.U 
16 tfi2.t (~I) 171.5 (~) lti5 52.1 (~II fi.I.S (~I 5J.\J 
17 165.2!17) 10\7.0(:\l tt.S 51.~ (17) tWJ.5 Pl 
18 167.0 I~) 152.0 II l thY 511.7 (12) 47.!> (I) 
19 1fl.l.4llll). 175.7 (·I) ttl~) :.x.t (Ill) 11-1.2 (·I) 
20 Hl5.2 12) 161.0 (I) tiO 57.3 (1:!) 51,0 (II 
21-24 169.3 (27) 1115.3 (!I) tiO 60.2 (:!71 t\2.3 (HI 
2~29 167.3 (:!7) tHM.6 (10) t70 t\0.3 (:.!i fit). 7 ( 1"' 
30-34 11;6.6 (77) l67.tl t:l·l) tiO 61.0 (771 6),9 pi) 
3i">-49 165,7 (:!M3) t67.7 (ill) 170 61.5 (2M:I) f\2.9 (7U) 
50-59 lfl.l.7 (:;l!) 166.2 (17) ttm 61.3 (:>K) 117.4 (17) 
60- 162.3 (15) 163.7 (3) 168 60.2 (15) 52.6 (:1) 

--
B. FEMALES. 

0 i 8 64.5 (4) 58.0 (3) 6.2 (6) 5.0 (3) 
1 71.6 (ol -.-!-) 75 9.6 (7) 8.1 (I) 11.8 
1 i 6 79.8 (f•) -.- -) Rl 11.2 (51 -.-(-) lfl.\f 
2 83.7 (HI) 90.0 (2) 86 11.9 (l!l) 13.1 (2) ~~-~ 
3 90.8 (IK) HO.O (f)) 94 13.5 (I H) 1:l.O (ti) H.O 
4 98.0 (:16) 101.0 (2) lUI 1:1.6 (:iti) 111.2 ·~) ttUJ 
5 10.>.2 (55) 1112.9 (M) 107 17.4 (.',.';) 17.0 IMI 1 H.fl 

6 110.8 (·Ill) 111.6 (X) 113 19.0 1~11) 18.K !HI :.tu.n 
7 116,5(54) 11S.2!12) 118 20.9 (:>I) 21.4 1n1 :.t-4.0 
8 1~1.7 (7~) 1:!2.7 II) t2:i 2:1.1 (72) 2.:1.3 Ill) :l &.IJ 
9 1:!6.6 (M) t:u.i.U f' 127 2.~.2 (fj.) 21.3 (7) ::lH.O 

10 131.2 (KtJ) 130.7 12) t:i2 27.3 (XII) 27.0 (12) 2X.!> 
11 137.5 (fit) 133.1 (7) I :til 3U.5 (til) 27.8!71 :11.5 
12 145.3 (f>.l) H~.4 (Ill) 141 30.1 (;"",&) 3~.1 II) :•:,.o 
13 148,6(60) H7.2 (10) 1·1U 3H.5 (f.iO) 411.7 (JIJ) :1>1.5 
14 t54,t (2H) 150.0 ?) t54 4."i.o (:.m) 47.0 121 4:1.0 
15 153.7 (18) tt,n.2 -u 157 47.8 (I H) 53.2 Ill 47.5 
16 155.0 (15) 163.0 (2) 158.5 51.3 !"•) 4H.5 (I I :.2.S 
17 156.3 (12) t56.0 f",) lo9.5 50.5 12) 52.5 (;)J 5.J •. S 
18 154.9 (13) 15~.0 4) 1 fll) !>1.7 (J:I) 4H.5 (·I) 57.0 
19 159.4 (24) 15-4.0 (I) 100 53.9 (24) 511.0 (I) 

20 t55.8 (X) 162.11(1) lt\0 51.8 (XI 55.2 (1 I 
21-24 155.\J (25) 157.7 (lU) I nO 50.4 (:,!:'")) 5].8 (1111 
2:>-29 t.=i3.2 (54) 157.0 (2~) tHO 5-1.1 (5H 5~.9 (:!".!) 

30-34 155.5 (1:!3) 156.7 r~~~ 160 :.6.8 (I~:!) 6<o.ll (:Ill 
3i">-49 1"-1.6 (:!;;.!) 154.9 72) tOO 59.1 P'•l) 63.2 (7~) 
50-a9 150.1 (27) 1161.0 (7) t59 5H.6 (~7) 6:i.4 171 
60- 151.1 (9) 157.0 (3) 158 53.3 (9) 62.1 (31 

1 The figures m brackets indicate the number of penons eumaoed. 
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according to whether they are members of families of employed or 
um~mployed persons respectively. For purposes of comparison we 
have added, in each age-group of children and adolescents, figures 
which, in the light of recent investigations, we regard as the normal 
figures for our population. These figures have also been taken as 
a basis in the new edition of PIRQUET's scale of values which we 
have followed. • In the case of adults, we have adopted 170 em. 
as the normal height for men, and 160 em. for women. The men's 
weights were calculated according to a table practically identical 
with HASSING's table.l The only changes made were such as would 
eliminate certain slight irregularities to be noted when HASSING's 
values tables, particularly in the lowest height groups, are plotted 
out in the form of graphs. For women, we had first to establish 
a corresponding table and then ascertain whether it was in fact 
suitable for our enquiry. We decided to allow 700 grammes addi
tional weight for each additional centimetre of. height and-as 
regards age-an increase of 1 kg. for each ~dditional five years. 
Furthermore, in constructing graphs from the values shown in our . 
tables, we made use of certain standard curves as guidance. On 
the lower portion of the graphs showing the height and, approxi
mately, the progression of weight in the age-group, including the 
youngest individuals (18 to 20 years), we used BAcH-ROTH's values 
(see Tabulre biologicre, Volume III) ; for the age-group 25 to 30 
we took HAUTMANN's" Normal values", and for the 40 to '50 group . 
we referred to KELLOG's normal weights for women of different 
heights. 

As the groups given in Table I, particularly of children and adoles
cents, are generally too. small to be of statistical value, the same 
data have been set out in Table II for wider age-groups, but without 
the youngest group. In order to facilitate comparison between 
the various groups, we have also given, for each group, the average 
age of the persons examined. The figures in this table allow us 
first to draw the following conclusions regarding height. . 

The average height of adults over 20 years of age, both men and 
women, and in almost all age-groups is distinctly greater among the 

• • KoRNFELD, W. (1933) : "Ueber Normalwerte filr Grfisse und Gewicht bei 
hl~1dern und Jugendlichen", W_i•n•~ klin. w ochtnschr., •s, page 683. 

S.llRuoscu-Lswv, 1926, Bwloglt dtr Ptrson. Vienna Urban & Schwarzen-
berg. • 
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TABLE II. 

A \"ERAGE FIGl"RES FOR HEIGIIT A:"O WEIGHT 1:-\ L\1\GEI\ 
AGE GHOl"I'S. 

~ .. . . 

l"nf'mployf'd Employ"'t 
A~e A,·erat;e Normal A\t'rMM!f Surmul groups 

A,·rraR:e ••• hri;.:ht 
A\'f'f"R)le ••• ht·l~ht 

(Yean) 
hria.tht 

('\'t-an. fur 
hrlKhl ( \"t·Mrs (nr 

and •'·rrHKe •ml a\·rn•.c" 
month"') R).!t- tnonlh") .. ~ .. 

A. MALt:s. 
Htighl. 

7-8 119.9 7 6 121.5 12H.2 7 ; K l:!:.!.:'l 
9-11 132.3 9 11 t:i2.0 t:u.u tn ; u U:!.U 

12-H 144.5 12 ll 1-ltl.U 117.3 11 ; II ,,;,;. 
15-16 ~~.~-· ta I 1 tlU.5 tH:Ut l."t ; 5 )H:.!.U 
17-20 1 t;;),5 Ill 3 1 ti~U) 1 tili.ti 1~ ; .. ltHUI 
21-29 tfiH.3 2.1 0 17U.H 1Hi' .ti :.!;. ; :,: t7u.u 
3()-.1\J 1H5.9 3>1 11 1711.0 1Hi.5 :n • IU tiu.n 
5o- 1&1.2 55 9 170.0 1 t).).8 :ltJ ; 3 1711.0 

Weight. 
Sormstl Normnl 

A''PrnKe 
Wf'h,t;hl 

Aw•nt)le Wt'll(ht 
fnr fur 

wei~.ht avrralo(e writdll avt•rn.cc 
a~r ••• 

7-8 22.3 7 6 23.5 22.9 7 : " !!:I.H 
9-11 2>1.3 9 11 :.l!I.O :.w ... 10; 0 :.!~I.IJ 

12-H 36.3 12 8 37.3 :IH.U 12 ; II :vt.t 
15--16 48.8 15 I 47.0 M.S Jj ; 6 !J:l.ll 
17-211 57.1 HI 3 ti~.o 511.6 JK ; 4 tS:l.IJ 
21-29 60.2 25 0 ti1.5 ::l.~) ; 2 
30--19 61.4 311 11 fi:l.3 :n ' I 
ao- til. I 55 9 6.).0 atJ ; 3 

B. FElU.I.E~. 
I/ eight. 
Normnl Surmnl 

A"·traQ;e hri~ht 
Avf'n~e 

h••h.thl 
fur fur 

ht>ight avrraf{P hriKhl 8\'f'fltj.(f' 

••• """ 
7-8 119.7 7 6 120.5 12U.3 7 ; .. J :lU,fJ 
9-11 1:11.6 9 11 t:l 1.5 t:~H.4 D; Ill t:u .:, 

12-14 J.lll.5 12 9 l·UUJ 1 ~li.2 12 ; 6 tin.:, 
15-16 15·l.3 15 4 t:-.x.o t:,x.a 1 ;, ; .. 1."'t14.11 

17-20 157.2 18 5 1611.0 t:l-1.9 17 ; 8 lt»41.0 
21-29 1.'>3.8 25 9 t.-.7.2 :z.-, ; 3 
:m-49 t:>-1.5 :JH I 1 ;,;;,5 :111 1 I 
5o- 153.2 56 0 J.')IJ.8 57 ; " 

ll"tighl. 
:Sormal • 'orntA 

1trf'it4hl Avrra"'e 
Wf"ll(hl 

Avt"rop;e lor fur 
Wf'il(hl avt"raKe 

Wt>IJ4hl 8Vf'rHI!(I" 

81-l:f" Ill/~ 

7-8 22.2 7 6 2.1.0 22.3 7 4 7:1.7 
9-11 2i.6 9 11 2X.4 :!ti.5 II 10 ~-:l 

12--14 3\).3 12 9 37.5 3!1.1 12 6 :StJ.; 
15-16 4~.4 15 4 5:!.2 1.';. 2 
17-20 52.4 1M 5 51.4 51.0 17 II 541.0 
21-29 53.0 25 9 5i.:i :.!.), 3 
30--19 58.5 311 I fi'J • -·a :1>1 0 
5n- 57.9 56 0 fl:i.fl r.7 ~ 

~. 
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members of employed families. The diiTcrences between the average 
ligures vary for men, between 0.4 and 2 em.; for wome.n, between 
0.3 and 0.9 em. True, the larger diiTerences would seem to be 
attributable to chance errors due to the fact that the nwnber of 
individuals examined was not large enough. There is one exception 
in the case of men from 20 to 24 years of age, in which the figure for 
twenty-seven unemployed persons (average figure 169.3 em.) comes 
very close to the normal figure of 170 em. (the highest average figure 
in each group). The males in the families of employed persons 
only reached the relatively low average of 165.3 em. ; but, in view 
of the very small nwnher of individuals examined (nine), no great 
importance need be attached to th!s figure. The same remark 
applies to figures concerning the families of persons in employment, 
particularly as regards children and adolescents; the figures are 
merely of use as a sort of preliminary indication. The results set 
out in the tables are made clearer by Graphs 1 and 2. 

In order to explain the singular fact that there would appear to 
be such marked diiTerences in the height of adult members of 
families of employed persons and of unemployed persons respec
tively, we are first tempted to conclude that this is not a consequence 
of unemployment, but rather some phenomenon due, in the first 
place, perhaps, to the way in which the families examined were 
chosen. It is very unlikely that a sort of "d~wnward" selection 
took place among the unemployed convened by the anti-tuberculosis 
centres. Among the employed persons who voluntarily presented 
themselves for examination, a sort of "downward" selection from 
among the total of the families of the employed might have occurred 
more easily. It is just possible that the families which came forward 
for the enquiry were precisely those which feared that their mem
bers' health was in danger or those which, as a result of frequent 
illnesses, were particularly willing to be examined. To some extent 
this" inverted" selection might also be due to the greater frequency 
of unemployment in families "that are already psycho-physically 
impaired. Members of such families are more likely to fall victims 
to unemployment than members of entirely sound families. This 
problem is of very great interest from the standpoint of social 
medicine, but we do not know whether any concrete material has 
been collected up to the present with a view to its solution. Another 
possible explanation occurs to the mind : the grouping might have 

\ 
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acquired a certain bias owing to the fact that the unemployt•d, rwn 
if they are not primarily constitutionally unsound, mostlv come 
from social surroundings where conditions were lt•ss favourai;J,. from 
the outset. 

But if all these possibilities are taken into account, we think it 
very probable that some portion at lt•ast of the dilTt•rt•nn·s bdwt•t·n 
the average height of the adults observt•d by us must he rt•gnnkd 
as a result of unemployment. As in adults of a n•rtain ngt• urwm
ployment can exercise no further influence on b'l'0\\1h, it is highly 
probable that bad living conditions and also an unfavourable nwntal 
condition have contributed to the dcwlopment of a stoop, in sonw 
cases over many years. This stoop has gradually become pt•rnmnt·nt 
and makes the adults of unemployed persons' famili•·s nppt·nr to he 
shorter. A loss of elasticity and, consequently, of n·cupt•rutive 
capacity in the intervertebral cartilage of the spinal column as a 
result of poor general health is also a possibility. 

In the case of young persons, in so far as we have obtained 
individual figures of some value by combining largt•r age-groups, 
we also observe dilTcrences in average lll'ight. These dilTt•rt•ncl'S 
between persons belonging to employed families and unemployed 
families are shown to be quite regular in the male st•x, both in the 
groups from 15 to 16 years and those from 17 to 20 yl'ars. In the 
female sex, on the other hand, we find the corresponding dilTt•rt•nct•s 
only in the age-group of 15 to 16 years ; while, in the group from 17 
to 20 years, fifty-seven girls belonging to unemployed familit•s l1ave 
an average height of 157.2, em., and thus come considerably nt·un·r 
the premised normal height of 160 em. than the group of girls 
belonging to employed families. In the Iutter case, again, the 
number of persons in the group (eleven) is so small that it is hardly 
possible to ascribe any significance to the small average height of 
154.9 em. thus obtained. 

On passing to the lower age-groups, we again find the typical 
dilTerence among boys in favour of the working familil's. In the 
group from 12 to 14 years, the average height of the boys of employt•d 
families exactly corresponds to the premised normal hl'ight for the 
average age of this group, while the average height of boys of 
unemployed families is 1.5 em. below this standard. In the age· 
group from 9 to 11 years, on the other hand, the average height of 
children of unemployed persons corresponds to the nonn.al height, 

11 
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while the average height of children of working families is definitely 
above normal. In the age-group from 7 to 8 years, the difference 
disappears ; but in this group, according to our data, the average 
growth is below normal, not only in the case of children of 
unemployed, but also of children of emplo~ed families. 

In the case of girls of school age, we find the typical differences 
in height only in the youngest group, In the other groups, on the 
other hand,· the position is in some cases even reversed. This is 
probably again due to the small number of children examined and, 
In particular, of children belonging to employed families. In the 
group from 12 to 14 years, the average height in unemployed 
families exceeds the normal height by 0,5 em., while, in the families 
of employed persons (where the average age is, however, somewhat 
lower), the average height is still 0.3 em. below the normal height 
for the corresponding average age. In the age-group from 9 to, 
11 years, we again find that the average height of girls belonging 
to unemployed families corresponds to the standard for the age in 
question, while that of the girls belonging to employed families is 
1.1 em. less. AB regards infants and small children, the measure
ments are too few to permit of reliable conclusions. There are, 
however, definite differences in height in the case of boys from 
3 to 6 years. In the age-groups from 3 to 6 years, the figures for 
boys belonging to employed families are slightly below normal. 
These deficiencies are more pronounced among children belonging 
to unemployed families. In the case of girls belonging to these 
low age-groups, no regular differences have been found, and, in 
view of the small number of cases examined, no conclusions can 
be drawn from the differences which appear to exist. 

The differences in weight are still more striking than the differ
ences in height, since (as is well known) the state of nutrition revealed 
by the plumpness of the body follows the fluctuations in external 
conditions much more rapidly than the development in height which, 
genotypically, is more defmitely fixed (Graphs 3 and 4). 

For instance, in the case of adultS, we observe considerable 
regularly recurring differences in the average bolidy weight between 
employed families and unemployed families in all the age-groups 
of some size, both in the case of men and of women. These differ
ences show that fluctuations in the state of nutrition determined 
by exogenous factors are more pronounced in women than in men. 
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In the case of young people from 17 to 20 years, the dilTt•rt•IH't' 
is 2.5 kg. for males ; among girls of tht•se agl'-b'Toups tht' awragt• 
weights of unemployed persons rt'ach the comparatiwly high figure 
of 52.4 kg. and thus exn·ed by 1.4 kg. the nwragc \Wight for youn!{ 
persons belonging to ernployl'd familit•s. In the ngt•-group from 
15 to 16 years, we observe a typical difTerenre of 4.7 kg. in tht• malt• 
sex and a similar difTt•rence of 2.8 kg. in the female st•x. 

We find among boys of sdwol age typkal difTt•renr•·s of 1.7 kg. 
in the group from 12 to 14 years, 1.1 kg. in the group front !l to 
11 years, and 0.6 kg. in the group from 7 to 8 years. In tht• ca"' 
of girls, on the other hand, we find an excess \wight of 1.2 kg. in 
the group from 12 to 14 years for children bdonging to Ulll'lll)'loyt•tl 
families, a similar excess of 1.1 kg. in the group from!) to 11 yt•ars, 
and the same average weight in the group from 7 to 8 y••ars. As 
regards young children, in so far as the scanty individual figun·s 
enable an opinion to be formed, there are both among boys and girl~ 
only slight and irregular difTerencl's. A comparison with the 
normal figures shows that the latter are in many cases also not 
attained by children and young people belonging to employt•tl 
families. In some age-groups, however, the awrage figun·s of 
weight approach the normal, both in unemployed and employed 
families. In a few age-groups, the figures for the l'mployed familil'S 
slightly exceed the normal. What would, howt'ver, be nott•worthy 
in any case is the fact that the distinct difTerenct>s noted in the ra'e 
of adults, yoll!lg people and the older schoolchildren show a lt-ndt·nr·y 
to disappear in the younger children. This fact would have to he 
regarded as evidence of the remarkable spirit of sl'lf-sacrifire with 
which the adults, even under extremely difficult material conditions, 
endeavour to supply their children, at any rate in their earliest 
years, with what is necessary for maintaining a satisfactory state 
of nutrition. That it has often been possible to attain this ohj•·rt 
in spite of the most difficult conditions is, no doubt, to a gn·at 
extent due to the application of measures of social assistanct', and 
it is obvious that any diminution of this social a~sistance would, 
under such circumstances, have serious efTects. In a later st·clion 
we shall show, with the help of the results of a furtht•r s•·ri•·~ of 
investigations, that, on examining a greater number of person~ in 
the winter of 1933-34, it has been definitely found, even among 
vouna persons and children of school age, that the g(·neral physkal 
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development was sensibly impaired in unemployed families. These 
investigations even reveal more marked effects among the younger 
schoolchildren than among the older children and young people. 

To conclude our examination of the figures for height and weight 
obtained during the first series of investigations, we give in Table III 
and in Graphs 5 to 8 a comparison of these figures in respect of 
children and young people. We have compared the figures for 
employed families and unemployed families with the figures obtained 
by NonEL and PJRQUET 1 in examining children and young people 
at Vienna in the years 1920 and 1923 ; the tables and graphs also 
give the normal figures. This comparison shows that, in spite of the 
harmful effects brought about clearly in some cases by the economic 
situation, the present figures relating to schoolchildren are all 
considerably higher than those obtained by PJRQUET in 1923. This 
applies both to the height and weight, and to boys and girls. Even 
in the case of young people of the male sex, the figures relating to 
height and weight are all still considerably higher than those 
obtained by NonEL in 1923, which, in turn, were definitely higher 
than his figures for 1920. In the case of young people of the 
female sex, the position is similar in the age-groups from 15 
to 16 years and, in respect of weight, in the age-groups of 17 and 
19 years. On the other hand, the height figures for girls of 17 and 
18 years, and the weight figures for girls of 18 years, are somewhat 
lower than the figures recorded by NoBEL in 1923. In the main, 
the examination of these persons belonging principally to the 
unemployed class also confirms the fact that the height of children 
and young people has continued to increase since the war. 

In order to determine the state of nutrition of individual cases, 
we have used, on the one hand, PJRQUET's Pelidisi index,• and, on 
the other hand, the difference between the actual weight and the 
normal weight, calculated in the case of children in relation to the 
hl.'ight, and in the case of adults in relation to age and height. We 
have been surprised to find that the Pelidisi index did not show 
the differences in the state of nutritlon as clearly as we had expected 

1 Ztil.rhri/1 tar Kindtrhtilkundt, Vol. 38, 1923. 
1 C/. NoaRL (1933) : VoN PtRQUBT's "Sacratama" and "Pelidisl" methods, 

Quarltrlfl Bull. oflhe Htallh Org., 2, page 127. 
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in view of our previous expt>rit•nre of this indt•x (fahlt• I\" a11tl 
Graphs 9 and 10). 

In ordt>r to explain the irregular figun•s of the l'ditlisi ithlt-x, Wt' 
must bear in mind in the first place the awragt• dillt•rt•Jwt• in ht·ight 

TABLE III. 

AVERAGE FIGl:RES OF liEIGIIT A!\D WEIGHT OF Cllll.lllli·::O.: 
A:SD YOt:NG PEOPLE OF ALL TilE FA~IILIES EXA~II!\ED 1:0.: t~o:n, 

AS COMPARED WITH (1) THE FIGL'l\ES SIIOW:O.: UY .\'!1/l/i!. A~l> 
PIRQUET 1:00: 1920 AND 1923, Al'D (:.!) TilE FlGl'llES AllOI'TEI> ,\S 

JSORMAL (KOllXFELD, Hl3~) • 

. 

~:-f 
ll~i9hl (C'm,) w,;,,,,, (l.l.j,(.) 

"'" Pir- I :"nhel :"' ur~ Plr- l"niH"I I :'\ur-<~ 1 ~t:J:I «ttll't tH:i:\ '· fJllf'l mul IIIII I - 1!1~3 1'120 1 1q23 1'1:!:1 l 11:!n lt•r.n ----------.--

6 ltl.ll 111.11 1H.R 1 ~1.1 2r1 .. ·,n 
7 115 117.6 11 ~J.t) 2tl.:i !.! I .:1 :l:!.,',ll 
8 120 1 .,., ') 121.H :l2.5 :n ;, :t l.:.u 
9 125 127.3 1 :!X.fl :J 1.5 ., . ... 

-·'·1 :iii. 711 
10 J:iO I :13.4 t:i2.H 27.H :l~ 1,1 :!'1.1111 

11 1:H 1 :iH.6 1 :i7 .fl 2~1.4 :iu. I :u.xu 
12 1:!7.5 141.11 1 12.fl :r.!.i :li.H :1.'•.1111 

13 H2.5 llli.K liX.U :J,",,2 :ti .:1 :vc.:.u 
14 147 Jjii.H 1 :> I.U 3!1.6 ..... 7 I.I.IIU 

15 151.7 151.2 t:.s.2 ]t;U,fJ 4:!.4 -11.11 ·17 .:l ·1."4.1141 

16 t:>:l.2 1.~,M.2 lti:i.M tl\:,.u .J:dl ·IX.H r.a.:. ;,,I,IHt 

17 lf>XA lti2.5 1 H:l.5 tHX.O 4X.0 !'J:l.!> ;,:,.H .~,;.uu 

18 15U.M 1t).j .2 1H5.H ]I)~UI 5U.l ;,1,4 ;,x.7 tio.:,u 
1~ ltlH.4 1 Hi .6 l1iY.5 JlJ.H !'111.H ti:.l.UU 

~0 1ti.J.II 17H.U !".14i.H fi·I,UU 

B. Ft:>IALES. 

6 110.9 113.11 17.H l~I.H :lU.flfl 

7 tH 1Hi.M llH.U 1H.4 ~I.H :J:.l.UH 

8 119 t:!t.M 1 :!:\.tJ ~1.3 ~.1.:1 :J l.l~J 
9 124 t:!ti.6 1 :!7 .IJ !l:t.5 :t::d :lfo.H4J 

Ill 129 ];! 1.1 t:r.l.o 2:>.\J :li .:J ;l."4 • .'t41 

11 1:H t:ii .t t:u~.o 2X.4 :lii.:J: :11 .:,41 
12 t:l8 1-15.0 J.II.O :n.u :c,.; :l.'dMI 

1 :J 1·16 HM.·I 1-I~I.H J7.H :I~ I. 7 ;~_-,, 

H 151 154.2 1 :) 1.0 4:1.6 ...... :l U.hll 

1:1 151.2 ];,3.3 1.'>1.2 1 :>7 .H 41.3 ·17 .• ·IX.K 47 ,;,., 

16 152.8 1 :>4 ... 1 :);,.o J,:",X .• ') 40.-t 41t.l !"JI.:l ;,:,t .. ·,,, 

l~ I 153.8 t:'lti.9 1.'"Jti.2 l:l\1.5 4X.:i ."1H.M ;, 1.1 :,4i.HfJ 

1:.:1.8 1.'>:>.6 t: •. l.2 Jt;H.O 4X.i ;,'.!..:S : .. ,II :,; .... , 
19 )jj,J 15~1.2 1 flH.U jJ.J :..:..7 
20 1:.6.4 Jt)IJ.O ;,:~.'l 
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in children of the same age-groups, as a result of which the Pelidisi 
index necessarily gives a relatively higher figure for the families 
of unemployed persons when the average height is smaller and the 
state of nutrition is the same. In addition, in the families of 
unemployed persons the bad carriage, which has already been taken 
as an explanation of the difference in height, might also play a part, 
especially in the case of adults. In this point, also, the third series 
of investigations, which relates to a larger number of persons, 
clearly shows, at any rate for children and young people, the 
inferior conditions of nutrition in the families of unemployed persons. 
The fact that, in the first series of investigations, the difference in 
the state of nutrition is not shown by the Pelidisi index must 
therefore be attributed, at any rate in the case of ·children and 
young people, partly to the small number of persons examined. 

TABLE IV. 

AVERAGE FIGURES OF THE PELIDISI INDEX. 

. 

A~e-Mroupa 
(yt•nn 

Males Ft"males 

and Employed Unemployed Employed Unem-
mnnth") ployed 

- 0. 8· 97.7 - 100.5 103.0 
1 mt.s 102.0 U8.8 103.0 1 ; 8 911.9 1111.0 100.6 -~ 9!1.2 00.5 9i.5 98.0 
3 97.3 95.8 99.1 95.2 4 97.1 95.8 97.3 95.5 5 116.0 94.6 97.0 98.5 6 114.6 95.0. 95.3 95.0 7 93.5 95.8 94.2 94.6 R 93.4 9a.s 95.1 93.4 II 94.1 95.1 93.5 94.1 10 94.3 94.0 93.9 93.8 11 93.9 93.7 93.0 94.1 12 94.0 00.1 93.2 93.5 13 114.6 93.0 93.3 93.5 14 11-1.3 93.5 93.8 95.5 15 110.7 94.7 95.9 98.5 16 00.4 96.5 98.9 91.0 17 94.7 97.0 95.4 98.5 HI 95.6 94.0 96.1 94.2 19 94.11 92.5 96.9 97.0 20 115.8 93.0 9R.5 94.0 21-24 \l5.0 96.6 96.2 97.2' 2:'>-2\l 117.0 96.3 100.1 99.4 3•1-:14 97.5 97.2 1110.2 1110.5 J!".._m 9N.4 98.0 11r2.1 103.4 :)tHlO 98.\1 1110.6 1116.0 1114.0 60)-. UU.6 95.7 102.6 104.6 - .. 
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The typical distribution according to age-groups (see Table V 
and Graph 11) and the regular diiTcrence betwet·n the avent••e 

" Pelidisi figures of persons of the male and ft•rnale st·x, whkh is 
shown especially in Graph 12, prove that, even for tlw pt·rsons 
in question, the Pclillisi figun·s show marked regularity. Thi$ 
diiTerence is Clearly seen in all the age-groups. With one exn·ption, 
the average figures for persons of the female sex nre ddinitl'!y 
higher than those for the male sex. This exn·ption, whirh 
relates to the age-group from 11 to 14 years, is explained by 
the fact that this is the period of developrnt•nt in whidt girls, 
on account of their approaching puberty, temporarily surpass the 
boys in growth. 

Tables VI and VII show the individual diiTcrences in hl'ight in 
relation to the normal height for the respective ages, and the diller· 
ences in weight in relation to the nonnal weight deh·rmint·d by 
reference to height and also, in adults, to age. These tahlt-s, particu· 
larly when one considers large nge-groups (Tnhles \'Ill to XI), 
reveal very strikingly the considernhle prepondernnt·e of minus 
diiTerences in the height of adults, adolescents and chihln·n in the 
families of unemployed persons as compared with familiPs whit·h 
are employed, and the relatively more frequent plus diiTt·n·nct•$ in 
the hitter. This is particularly clear in the graphs showing the 
percentage of plus and minus diiTcrences for these two categorit·s 
of families (Graph 13). True, if the figures are divided according 
to sex, this diiTerence is not clear in all the age-groups. Among malt·s, 
irregularities are found in the younger adults; among ft·males, hoth 
in the children of elementary-school age and in the olda childn·n, 
the exception already pointed out (page 4i8) to the a!Jove-nwntiurwd 
rule is found, to be explained in all probability by the fuel that an 
insufficient number of cases were examined. The physical ddieiency 
in members of families of unemployed persons (Graph J.l) oppt·ars 
again in the distribution of plus and minus diflerencts in wdyhlln 
adults. Tables X and XI prove, however, that the figun·5 in the 
Table of Concordance for adult women of the population of Vienna 
were clearly too low, since plus diiTcrences in weight predominate 
on the whole for adult girls and married women in both employt·d 
and unemployed families ; but it is in women and girls in familit·s 
of employed persons that these plus diiTcrenccs in weight are 
relatively most marked. 



TABLE V. 

AVEHAGE PELlDISI FIGUHES IN LARGEH AGE-GROL1PS. 

)!alee Females Both sexes llai<'S I Femaln 
AgeofUOups 

(years 
and months) Unemployed Employed Unemployed Employed Unemployed Employod Employed and: unemployed 

to~('lhf'r 

o- 1 9 11!1.0 101.5 99.9 103.0 99.2 101.2 99.2 100.5 
1 10- 5 5 97.0 95.4 97.5 97.0 97.2 96.1 96.8 97.4 
5 6-10 5 94.0 93.0 94.3 114.2 94.1 !13.6 93.8 !11.3 

10 6-14 5 94.1 94.1 113.3 93.8 '-' 93.7 94.0 94.1 93.3 
14 6-18 5 95.9 95.8 96.6 96.9 !16.2 116.4 95.9 96.7 
18 6-20 5 95.4 92.6 9i.S 95.5 96.5 93.4 94.9 97.2 
20 6-211 5 96.0 96.4 98.9 98.7 97.7 117.9 96.1 98.8 
211 6-34 5 97.5 ll7.2 HHl.2 100.5 911.2 98.8 97.5 100.3 
34 6-49 5 118.4 98.0 102.1 103.4 100.5 100.8 98.3 10'J.3 

50-60 118.9 100.6 106.0 104.0 101.1 Jlll.6 9H.3 105.& 
60- 99.6 95.7 10"..!.6 104.6 100.7 100.2 911.9 103.1 

-
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TABLE VI. 

DiDIVIDl'AL DIFFERE'CES 1:-.; HEIGHT AS CO~IP.\1\EO WITII 
lSORl\L\L HEIGHT. 

l"nt"mployf'd 
Age-

Sumtwor group5 Ave-r· 
f)'tan) Avt"rage of difh•rrm'('S A:.tf" Avt•n•~e 

age• tlifh·r- a~e• +I = 1- ••nt'f' - ---
A. ~1.-u:s . 

... 
l I 0 ; 6.7 3 2 10 -1.7 -
1 1 ; 0.3 - - 10 -4.9 1 i (J.5 
tj 1 5.8 2 - 12 -2.~ 1 ; 5.i 
2 2 2.2 4 2 12 -:.t5 2 ; 1.7 
3 2 10.8 5 4 :.w -2.9 2 i I 1.2 
4 4 0.2 9 - 2:1 -I.~ 3 ; 11.2 
5 4 11.8 7 3 29 -2.:! 4 ; 11.1 
6 5 11.3 18 1 :iU -2.2 5 ; to.M 
7 6 11.6 25 3 47 -1.2 6 ; 10.~ 
8 7 11.6 29 1 4·1 -1.~ 8 ; ] ... 
9 8 11.0 33 6 :II -0.3 8; 11.0 

tO 9 11.2 53 7 :iM + 1.2 to ; n.2 
II 10 11.7 30 6 40 -0.6 tu;tl.t 
12 II 10.9 35 5 4.~ + 0.1 11; 1U.6 
13 12 11.4 19 4 3'' -1.3 13 ; 1.5 
14 13 11.9 16 - 2~ -:1.2 t:i • 11.9 

15-16 15 1.4 12 2 HI - 1.0 t.> 4.8 
17-18 17 3.4 7 6 Hl -2.·1 17 2 
19-20 19 5.0. 3 - 19 -4.6 

1 ~· :i 
21-24 22 4.6 12 1 H -0.6 22 8.1 
25-29 27 8.1 7 3 17 -2.6 27 5.6 
39-34 32 2.2 22 5 50 -3.4 31 11.6 
35--49 40 9.9 59 22 2U2 -4.1 4U 8.6 
5140 53 2.7 12 2 4·1 -5.1 5:1 5.9 
69- 64 8.3 1 - 14 -7.6 71 8 

B. FEMALES. 

l 0 5.2 1 3 0 + 0.2 0 ; 3.3 
1 0 10.4 - 2 3 -1.7 -
lj 1 7.4 - - 5 -2.3 -
2 2 1.5 5 1 13 -3.1 2 3 
3 2 10.9 3 3 12 1-1.8 3 0.8 
4 3 11.5 13 - 2:1 -3.0 4 2.3 
5 4 11.9 17 4 31 -1.7 4 11.3 
6 5 11.3 13 2 25 -1.8 fi 0.5 
7 6 11.1 22 4 2S -1.6 6 11 
8 7 11.3 24 8 40 - O.ft 7 10.9 
9 8 10.9 25 8 31 -U.J 8 11.4 

10 9 11.7 34 I 45 -0.7 9 11.1 
11 10 11.5 23 4 3·1 -0.4 10 11.9 
12 12 0.1 27 4 23 + 2.8 II 11.2 
13 12 11.3 27 4 :l!l -0.1 12 11.6 
14 13 9.6 18 - 11 + 1.3 13 11.5 

15-16 15 4.4 8 1 24 -3.1 15 2.2 
17-18 17 5.6 3 2 20 -4.0 17 4.1 
19-20 19 4.9 11 1 20 -1.5 19 3.5 
21-24 22 2.4 4 1 2f) -4.9 2'J 2.9 
25-29 27 4.7 9 2 43 -6.9 26 7.7 
30-34 32 t.t 26 9 11>1 -4.4 31 1.3 
35-49 40 1.6 56 22 276 -5.3 ... 3.4 
5f4j() 53 2 - - 27 -1U.8 5~ 3.6 
69- 64 4.6 - - 9 -8.9 62 ; 2.1 

• Calculated in yean and months. to one decimal point. 

Emplnyrtl 

!\mnhrr ..\. \'(" .... 
of thllt·rt•IH'M 111-!l' 

tl•ll•·r-
+ I ~ I - f"lll'f" 

l--- -

- I -- I -- I - I 
2 -
2 -
2 -
5 2 
1 I 
3 I 
7 2 

10 -
to :1 
5 I 
5 -
2 1 
3 I 
1 -
3 -
2 1 
5 -
8 -

26 2 
4 ., 

- -

1 -- -- -
1 -- -
1 I 
1 2 
ll -
6 -
4 -• I 
7 -
1 1 
6 -3 -
1 -
4 -
2 I 
1 -
3 ' 1 
7 -

12 -16 1 
3 1 
1 -

I 

I 
t 

' ' 
I 

I 

I 
I 
I 

-. 
2 I- :1.5 
2 · -:I.K 
2 ; -2.:1 
4 . -2.7 
-I '-lUI 
.f, I + U.\1 
, - I .II 
3 - I.U 
3 -1.3 
i 1- tl,t\ 
I 1 + 5.0 
s I + 1.6 
4 + U.l 
I I + :1.7 
a . -:u1 

~ li + ~:~ 
2 + 2.K 
6 -3.4 
5 - 1.1 

24~ I- :.!.K 

:~ I=~:~ a - u.o 

----
2 I -1.7 

- I ---- ·--
1 

' + 2.2 
6 I- 4.!J 
I 1 -ft.2 
4 1-:1.6 
5 '-1.4 
1\ + 0.6 
7 - n.a 
2 r- fJ.J 
5 i- n.ll .s 1-u • -H. I 
7 j-1.6 
I 1 + 1.5 
I + :1.1 
6 '-!',.5 
1 -1.7 
6 -2.1 

15 '- 2.ft 
19 '- 3.1 
55 ' -!'».f) 

3 : + 1.0 
2 j -3.l 
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- .. 

Age-group• 
()'eal'!l) 

'. 

• t 
" ~ 
ll 
4 
5 
6 
7. 
8 
9 

}~ 
12 
13 
14 

1!'>-16 
17-18 
111-20 
21-24 
:.!a-2" 
:w-a4 
3r,-4n 
50-60 
6ll-

t 
1 
It 
2 
3 
4 
5 
6 
7 
8 
ll 

10 
11 
12 
13 
14 

11'>-111 
17-111 
19-20 
21-2·1 
2il-2H 
!\H-:.H 
:11'>-4\l 
:ltl--t\0 
6tlo-

-

TABLE VII, 

IKDIVIDUAL DIFFERENCES L.'l WEIGHT 
AS COMPARED WITH l'OORMAL WEIGHT. 

-
t:nemplo:red Employod 

Numher of diR<-renet-1 Number of dtnerencPS 
Average 

diRerence 
+ I - I - + I - I ---- ---

A. MALES. 

11 1 3 + 0.45 - - -
8 - 2 + 0.26 1 - 1 
8 - 6 + 0.14 2 - 1 
8 2 8 + 0.07 2 - 1 

26 4 8 + 0.64 2 - 4 
17 3 12 + 0.33 3 - 3 
18 s 18 - 4 - 3 
12 10 36 - 0.52 2 3 11 
18 9 48 - 0.81 3 1 1 
26 7 41 - 0.51 2 - 5 
16 8 411 - 1.oo 5 - 11 
33 8 57 - 0.71 3 - 8 
16 5 55 - 1.37 2 2 14 
21 6 59 - 1.12 1 1 8 
20 4 Sl - 1.14 1 - 5 
11 6 23 - 0.67 2 1 5 
17 2 13 + 0.11 ' 3 - 2 

8 2 19 - 2.38 2 1 1 
5 2 15 - 3.02 - - 5 

10 1 16 - 2.97 5 3 1 
5 3 Ill - 4.08 1 - 9 

13 4 60 - 4.53 8 - 26 
61 11 211 - 5.28 15 2 52 
10 1 47 - 6.26 8 - 9 

3 1 11 - 5.81 - - 3 

B. FEMALES. 

2 - 2 + 0.20 1 - 2 
4 0 1 + 0.62 - - -
2 - s + 0.61 - - -

13 1 5 + 2.95 2 - -
7 4 7 + 0.21 2 - 4 

17 4 15 + 0.46 - 1 2 
19 6 ·30 - 0.08 3 - 4 
11 4 25 - 0.47 - 1 7 
15 5 34 - 0.58 3 1 8 
22 5 45 - 0.52 1 1 9 
12 7 45 - 0.70 1 - 6 
20 5 55 - 0.83 4 - 8 
13 1 47 - 1.10 - - 7 
Ill 4 31 - 0.68 4 - 6 
3H - 30 + 0.25 4 2 4 
15 - 14 - 0.118 1 - 1 
25 - 8 + 4.30 s - 2 
13 2 10 + !.54 5 - 4 
15 2 15 + 0.8~· 1 - 1 
11 1 13 - 0.57 4 1 5 32 4 18 + 2.90 14 - 8 
61 9 53 + 2.30 21 1 9 2111 12 126 + 3.78 52 - 20 :.!tl - 7 + 6.04 5 - 2 
4 - 5 - 0.28 2 - 1 ... --

Average 
diflerence 

-
+ 0.95 
+ 0.53 
+ 0.40 
+ 0.15 
+ 0.38 
+ 0.07 - 1.33 - 0.12 - t.t3 - 0.48 - 1.29 - 1.34 
+ 0.03 - 1.37 - 1.78 
+ 0.42 
+ 3.27 - 5.34 
+ 0.74 - 4.77 - 3.75 - 4.05 - 1.28 
-14.20 

- 1.70 --
+ 0.51 - 1.02 - 0.50 
+ 0.26 - 0.92 - 0.82 - t.i3 - 1.73 - 0.98 - 1.66 - 0.62 
+ 1.07 
+ 1.35 
+ 3.22 
+ 2.20 
+ 2.00 
+ 0,9(1 
+ 4.74 
+ 5.46 
+ 7.48 
+ 2.64 
+ 3.77 
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TABLE VIU. 

POSITIVE A!'D JSEGATIVE DIFFERENCES I:S HEIGHT I:S LARGEn 
AGE·GROt"PS. 

AJZt"· Emph,~·fit I l'n.-mflln~ot"4'1 Fmrlny"t I I nrmplnn•d 
l<f"OU(>S Actunl ftl(tii"M & 

(years) . 
....:!:...1-=-l-=-1-=-1--=-1-=- ~~-~~~------

A. ~1.\LE!. 

- 5 6 2. 18 30 II 1'1" 2:\.1 r.~•.:t I ~.1 ";,",,3 _a 
6- 10 26 6 23 l:l!ol IK 211:.! 47.3 41.K ~I.H ;,,,,,. 

II - J.l 22 5 I~ too l:i HI 52.1 :l:l.7 :1•1.1 ;,.-,_. 
15-20 7 1 7 :.u 8 :l.l -lti.7 41i.7 :.!t\..) tU.U 
:!1 -34 15 1 37 41 0 Ml ::!-~.:1 t\~1.8 ' :u .:, tii.M 
35 - 49 26 2 42 Ml 22 2112 :ri .t tlu.n :lU,K 71 ,·& 
50- 4 1 15 13 :.1 :.!1 2ti.O ;a.u 17.~ 7!1.:) 

B. FE>IALU. 

- 5 4 3 14 39 13 90 1 ~l.O 611.7 27 .s 11:1.4 
6-10 24 I :.15 IlK 2:1 ltiH 1>1.11 !JU,O :J><.I r.-t..~ 

II -14 11 1 17 H5 12 117 37.9 :\.<.ft .tti.6 47.6 
15 - 20 7 1 8 22 4 61 4:1.7 511.0 21.1 71.1 
21 -34 22 1 40 3~· 12 tat :H.9 6:1.5 1 u.:t j.UJ 
35-49 16 1 55 56 22 27tl 22.2 7H.4 tjJI 7H.I) 
50- 4 1 5 - - :16 40.0 50.0 - IIHI,U 
- . .. 

TABLE IX. 

POSITIVE A!'D JSEG.\TIVE DIFFEIIE:SCES I:S WEIGIIT 1:-: I.AIII;En 
AGE-GHOl'PS • 

. . 

.-\~t"-
Employrd I t ·n,.mplo~·rrt Emplu)'NI I l'nrmplu~·, .. l 

groups 
Actunl fl~-turf'~ ~ . 

(yt"ars) • I - I ~ I -+1=1-1+[-1------- ._...;,_.----
A. :\IALt:S. 

- 5 14 - 13 P6 13 57 51.9 4~.1 57.8 J4.4 
6- 10 15 4 Jll ]H5 42 2:11 27.3 tl:J.5 27.~ fiLl 

11 - 14 6 4 32 1\8 211 ltlH 11.3 7H.2 ~H.a ti.-,.n 
15-20 5 1 8 :m 6 47 :t-,, 7 ;,7 .I ;m.J :.oti.tl 
o• -34 H 3 :16 2M 8 9.i ~·~·' H7.9 ~1.4 72 . .") -· 35 - 19 15 2 52 61 II 211 ~1.7 ;.~ .... ~1.11 7 l.f. 
51.1- 8 - 12 13 2 58 411.0 tiH.I) li.H 7U . .'J 

D. FEMAI.F.~. 

- 5 8 1 12 M 15 ~3 3•.1 a7.t ... "d 11.1 
6 10 9 3 3K "" 2ti 211& 1'4.0 ";1\.lf :t:, ·" fj ...... 

II 
r 

H 9 2 18 77 " 
I.,., 31.U r.2.J :ii .i ;.~.If -

15 20 9 - 7 .'>.1 4 :u ;)f),:J ~:1.7 ; •. '4.'1 :\fi.7 -
:lt..S. 11.6 21 - 34 39 2 22 1114 II Ill fil.9 ;u.9 

3.') 49 .. , - 2U 216 1:.! 1 :!fi 7:!.2 :li'.H tli.H :1: •. 1\ - ~- .,.;,7 :u.J 51J - 7 - 3 2t - 12 ";tt.U :Ju.l• 
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TABLE X. 

POSITIVE AND 1'\EGATIVE DIFFEREI'\CES IN HEIGHT AND WEIGHT 
JN ALL THE FAMILIES EXAJIIINED (EMPLOYED AND UNEMPLOYED). 

:ct,unl~ll~,~~·~''(_'''_+_-_-~1.- --~ :ct,ual::.
1

:::·t' + "1

1 

•. _ 

----1---'----_, __ 
A~r .. 

w;roUIJII 
(yron) 

- 5 
0- 111 

11 - 11 
1!'.1- :.w 

t - :tl 
~i:) - 41t 
2 

s II-

- 5 
6- Ill 
II- H 
15 - 211 
21 - :H 
35 - 411 
so-

-

31\ 
1><1 
1'1:4 

:.m 
!lU 
M7J 
IU 

~~ 
J.l2 
I fN\ 

211 
61 
n 

4 

1~ J.l3 
2·1 :l:l5 
211 1 :~o 

II 611 
111 118 
2·1 2H 

3 73 

10 104 
24 1H4 
13 114 
.~ 72 

13 HH 
2:1 331 

I 41 

A. :\IALES. 

1R.7 
42.5 
4H.O 
2~J.6 
:wA 
24.1 
211.() 

71.5 
52.0 
52.3 
tJ1.2 
64.1 
tm.t 
76.8 

13. FE,ALES. 

26.4 63.8 
JIJ..I 5:1.9 
45.5 4M.9 
27.4 67.9 
2:1.11 n.t 
lll.!l 77.7 
8.7 8!1.1 

TABLE XI. 

110 13 
120 46 
74 24 
35 7 
42 11 
76 13 
21 2 

72 16 
89 29 
H6 7 
62 4 

113 16 
26~ 12 

31 -

70 57.0 36.3 
2fl7 27.7 61.7 
2HO 24.9 fi'i .t 

55 36.1 5f). i 
131 22.R 71.2 
2H3 21.4 7·1.7 

70 22.6 75.3 

75 44.2 46.0 
242 24.7 fi7.2 
140 36.9 HU.t 
40 58.5 37.7 

106 54.0 40.0 
146 62.9 34.3 
15 67.4 3:!..6 

POSITIVE AND :-:EGATIVE DIFFERENCES IN HEIGHT AND WEIGHT 
IS LARGER AGE-GROUPS (BOTH SEXES). 

A. HEIGHT. 

- 5 10 5 32 69 24 215 21.3 68.1 22.4 69.8 
6- 10 .~o 7 48 2i6 41 371 47.6 4.'>.7 40.1 r-.:-t.9 
lt-14 33 6 32 105 27 238 46.5 -4.:>.1 42.4 51.7 
I~- 2n 14 2 1.'\ 44 12 113 45 2 48.4 26.0 fiti.9 
21 - 3·1 37 2 77 MO 21 2:12 31.9 6H.-1 24.0 6H.7 as- 4U 4:.! 3 97 115 44 478 29.6 6X.3 18.1 75.0 
50- 8 2 20 13 :1 94 26.7 66.7 11.9 86.2 

B. WEIGJIT. 

5 22 I 25 lt\0 28 120 45.8 52.1 51.9 39.0 
6- Ill :H 7 74 1&) fill 4:l.~ 22.9 70.5 26.9 mJ..2 

11-14 15 6 :.o 14~ 25 2!!0 21.1 iU.4 31.5 6:1.0 
15 - :.Ill 1·1 I 15 113 Ill MO 46.7 :.n.o 411.0 4ti.2 
21- a4 5:1 5 58 13:! 2:! 179 45.7 50.0 39.6 5:1.8 35- 4U 67 :.1 72 2i7 23' 337 47.5 51.1 43.5 52.9 
50- 15 0 15 37 2 70 50.0 su.o 33.9 64 ... 
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In adolescents and children, on tht• otht•r hand, we lind, surpri,iugly 
enough, exactly the opposite, whellwr we considt•r the st'Xl's togd h1·r 
or separately (fable XI). The graphs again show wry dearly the 
curious predominance of plus difTen•nct'S in chiltln•n amludult•><'<'nts 
of families of unemployed pt•rsons and the predominann• of minus 
difTerences in those of families who are employt•d. l'rl'sumahly, 
the inadequacy of the weight of childn•n of farnilit•s of unt•mployt:d 
persons, as it appears from Tabks I and II, n·pn·st•nts, in part, not 
a relative inadequacy of weight with rl'ft•rence to lll'ight, hut a hu·k 
of physical devdopment accompanying shortnl'ss of staturl'. Sinn·, 
in addition to difTerences of height, an examination of tht• uhsolute 
figures often brings out also diiTt•rt>nct·s of \Wight in ~:roul" of 
children in which a study of weight in rdation to lll'ight n·wals no 
diiTerence of this kind, or may t'Yt'n indicate the contrary, llll' 
explanation here must he, not a rl'lative inadt·quacy of '\Wight due 
to malnutrition, but simply gt>nl'ral backwardm•ss of growth. 

In order to make this pl'rft>ctly clt•ar, we haw also cakulatcd the 
diflerences of weight in relation to lhe normal weight corresponding 
to the age of the children and adolescents. Tht•se rt•sulls as a wholt•, 
taken by fairly big age-groups, show very clearly, hoth in the form 
of a table (Table XII) and, bettl'f still, in the graphic n·pn•st•nlution 
of percentage diiTerences (Graph 15), the predominance of plu~ 

diiTerences in families 'or employl'd pl'rsons and that of minu~ 
diiTerences in familil's of um•mployed persons for all agt•s in 
childhood and adolescence. Thus, the rl'sults of this first M'rit·~ 

of researches establish beyond dispute the Iuct of rl'lardt·d g .. m·ral 
development in children and adolescents in families of unt•rnploycd 
persons, just as the data previously examined proved backwardm·ss 
in the physical constitution of the adults. 

It may be well, again, to examine here another pht·nomt·non 
indicative of a pathological state from which familit•s of uncmploy1·d 
persons suiTer as compared with families of employed p1•rson5-a 
state which is not to be taken as directly parallel with malnutrition. 
The phenomenon concerns the blood-content of the skin and visiJ,)e 
mucous membranes, considered subjectively. In determining the 
blood-content of the skin, PmouET's "Sacratama" method wa5 
followed. With this method, four criteria are ust·d to dt·scrihe the 
general state : the blood-content of the skin, the condition of the 
subcutaneous fat layer, the skin tension and the condition or the 
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TABLE XII. 

PO&ITIVE AND NEGATIVE DIFFERENCES IN WEIGHT 

WITH REFERENCE TO HEIGHT IN CHILDREN AND ADOLESCENTS. 

A. DoTH SEXES. 

ARr- I group• Employt"d Vnt>mployed · 

(yeartJ ActuAl n~o~:urf'• 

Employed I l.'nemployf'd 

1--~~==~~-.--
% 

+ - - + = - + = - + = -------- -------
- 5 

6-111 
11-14 
16-IH 

- 5 
6--10 

11-14 
16-18 

16 10 23 RK HI '144 32.7 20.4 46.9 28.1 25.9 46.0 
35 13 !lK I Mil 8.J 402 3:J.O 12.3 M.7 28.3 12.5 59.6 
211 6 :!7 161 30 266 40.3 ~.3 51.4 35.2 6.6 58.2 
11 - 12 46 9 64 47.8 0.0 52.2 38.7 7.6 53.8 

B. lllALES. C. FEMALES. 

Employoct j l'nomploy•d Employed j 

: -:- " :. I :.I ~ : -:-' " : : M 
23 5 2H lUI I 40 226 12 8 30 88 44 176 
15 5 22 79 18 157 14 1 15 82 12 109 
6 - 3 28 6 27 5 - 9 18 3 37 

Unemplo~·fd 

muscles. All four criteria were employed in our researches, 
but only the results relating to the blood-content of the 
skin will be examined· here. We have grouped the results in 
Table XIII. 

We have attempted also to establish a relationship between the 
state of health noted and various factors relating to environment. 
With this object, we classified the families according to their housing 
conditions, and then compared inter se the most striking physical 
characteristics of the persons thus grouped (differences in height, 
in weight, blood-content of skin, etc.). To begin with, the total 
number of families v.11s divided into two groups, the first consisting 
of those living in cellars, basements and ground-floor premises, and 
the second of those living on upper floors. Table XIII (d) shows 
that families living on the ground-floor exhibit, as regards height, 
more plus differences and fewer minus differences, and, as regards 
\Wight, more minus differences and fewer plus differences than 
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TABLE XIII. 

DETEK\Il="ATIOS OF THE DLOOD-CO="TE:o;T OF TilE SKIS 
AISD VISII.lLE lllt:COt:S ~IDIUHA="ES. 

A. ALL AGES. 

"aiM Ft•nutiN 

Blood-content l"m·mployf'd Employrd l'nf'nt(lln~·t·d Emplu_\ r••l 

Actual .. ."-dual • .\rtunl . ,.\dmd . 
tll(nrt>' . ll!.!ur~ • lh.cur""' . 

ti)(Urt'"' . ---- - - - - - -
I. F.xct'llf'nt t 0.1 - - I n.t - -
:!. \'t"ry good ••••• 12 U.H - - 11 ti.H :I I .I 
3. Good ••••••.•• ;:.w 5:LJ l~Ji t;!l.fi i:!:l ~\.M, t';H titi. 7' 
4. .. -air •••••••••• 62 ·l.:i :.!U 7.1 ;)u :-1.7 :!:\ H.i 
5. Bad ••••• 0 •••• ZJ;,t 411.2 61 2:..!.6 ;, ... -IO.:l ttl ~:II 
6. \'rry bad • 0 • 0 0 J.l I.U 2 0.7 16 l.:.t I u ..• 

B. Bv AoE·GROt:Ps ~IALu. 

A~• FamiliM or nnrmployed: FamiiiM or •mplnyrtl: 
group!i Blood-<'onh•nt 1\lnod-('tJnlt"nl 

(yean) I 2 3 4 5 .:.f\ t 2 3 4 r, f\ - - - - - - - - -
- 6 - t 112 H H:l 6 - - 20 10 II -

7- J.l - 8 2~6 47 2X.') 7 - - 4f\ 10 ;l:. I 
1.~- tH - - 45 I 21 I - - n - I . -
211 - 2~, - - 411 - :lti - - - If\ - 4 -
:iu - -~~• I 2 2-">·1 - lH:l - - - H7 - 17 .. 
au- - 1 52 - :.ttl - - - Ill - a I 

c. BY AGE-GROUPS : FEMALES. 

- 6 - 2 R5 9 R7 2 - I -
15 II 9 -

7-H - t tm 3H 2:12 Ill - I ·II H It I -
15- 19 - - .;,g I 2:1 - - - I~ I :I -
2n- :.m - 1 f\4 1 :.!1 - I 

I 
- :!'1 - Ill -

31)- 49 t ~ 311& - 11>4 4 - 2 HI 2 I~ -
50- - 2 211 - 14 - - - 4 - a I 

D. HEIOHT,\VEIGIIT, A:'li:D ULOOD-COSTEST. ACCOI\l>ISO TO PosiT HIS oF I h\ t-.I.J.J!"o!U. 

Sumbeor of dinrrt•nr,... 

Dwelling + I - I - + I .-, I - . 
. -\ctual fl:l:UrM . . 

I. llri~ht : 
~~~ ;,:t~ :l1 -~ H.~ ;.''-~ Ground-floor• -.... 2AA 

l' pper noon •••••• ti!HJ t7j 1 1!17 :l~l.:l ; .:4 ti:S.' 

2. 'Vt-ight : 
~" :-.. ~ :n.M ~.7 Ground-floor• ••••• :lH-1 •• j • J 

l" ppl"r floors uua. IXtl 1:!71 3>LI ;,, ;, 1.:1 ...... 
l vrrv good bnd ypry MoOd lmd 3. Blood-content : ~ood ~'"'"'' 

Ground-Roor• ••••• , 

Actual fli(U~ . . 
4 I !'>:!'' I :~•i n.' I :,)4 "' I '"-" 2-1 l :!'1.-) )H-U 1.11 :.-a.x H.:.Z Cpper floo~ •••••• , 
-

• Including cellars and ba~ments. 
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those living higher up. In particular, children living on the ground
floor are of course more out of doors and have more exercise, and
though they are probably less well fed-they seem to be better ofT, 
as regards stature, than children living on upper floors, who do not 
get out so much. As regards the blood-content of the skin, specially 
satisfactory results are rather more numerous in dwellings situated 
on upper floors, but there again we find fewer good and more fair 
or bad results, while in ground-floor dwellings, where the occupants 
get out more, there are fewer pale-faced persons and more with a 
healthy colour. The results in regard to skin-tension, the sub
cutaneous fat layer and the condition of the muscles did not reveal 
any special dillerence. These findings are substantially the same 
when the results obtained are classified according to employed and 
unemployed families. 

Again, we established two groups, the first consisting of families 
occupying dwellings with balconies and the second of families which 
had no balcony. The chief dillerence resulting from this division 
concerned the blood-content of the skin, which was classified as 
good or very good in 56.2 per cent of cases for occupants of dwellings 
without balconies and in 64.7 per cent of cases for occupants of 
dwellings with balconies. No difference was found in the figures 
relating to height or weight, but there was a dillerence in the 
subjective estimate of the condition of the subcutaneous fat layer, 
which was classified as good or. very good for 55.4 per cent of the 
persons occupying dwellings with balconies, but only for 46.9 per 
cent of those who had no balcony. This dillerence is obviously 
not due simply to the existence or non-existence of the balcony; 
generally speaking, the fact of there being a balcony also means 
that the dwelling is healthier in other respects, and probably, 
in the large majority of cases, that it is situated in a modern 
building. 

Lastly, we attempted to classify families as units according to 
the state of health of all the members of the family who were exam
ined, and sometimes also with reference to data concerning any 
diseases, for persons not present at the inspection. In this way, 
we obtained the following list, which comprises nine separate cate
gories for the state of health, differentiated according to indivi
dual stature and weight, the findings by the" Sacratama" formula, 
any other data concerning physical defects, symptoms of disease. 
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de. Thl'se various ratl'gorit•s may be distinguisht•d ar('ortlin!l to 
the following rritl'ria : 

Cat~~ortes or 
state of health : 

1. State or health and state or nutrition partlrulnrly ~•><><I in nll 
mentbers of theo fnmily; no dist'ase or unht\'O\Uuhl~ ~lhliC'nlinn. 

lntemaetliate drgree. 2. 
3. ·General state nnd state of nutrition f(enl'"r~tlly l(fU.lt\ or ,.rr~· 

good : sometimrs an isolnted case or •liseo1se. 
4. 
5. 

6. 

7. 

8. 
9. 

Intermediate dt·IU'ee. 
General state and state of nutrition s..-lisfudory or Mtlud m thf!'l 

majority of the individuals ; a few fuvourul,le nr unrol\·our
able exceptions. 

General slate and state of nutrition tcood In somr Jwnnns untl 
bad in others, the resulh beinl(, in the ntnjority, lmrcly 
satisractory ; sotnetimes a few cnst•s of M•rlnu" tlir.eu"t'!· 

State or he.aith and state or nutrition b;ul In the mnjurlty nl 
persons. 

Intermediate del(ree. 
State or health and state or nutrition b:ul or verv hnd In ull 

members of the family ; sometimes numrrous -l>ulholugteal 
symptoms. 

The intermediate dt'b'l"ees 2, 4, 6 and 8 were utilised wlwrw\'t'r 
a difficulty was experienced in deciding bt•hwl"n the principal 
catl'gories 1, 3, 5, 7 and !l, which have more definite characlt•ristil's. 
The following diseases were noted : rickds, tuht•rculosis, frequent 
catarrh, as well as aiTections of the glands, or serofula huvin~ 
m•cl'ssitated sanatorium treatrm·nt, etc. In douhtful lwrdt·r-line 
easl's, note was also taken of the state of the tl•t•lh and otlwr 
indications of the state of health kss important in tlwmst•l\'t'S, 
Obviously, a classification of this sort cannot be hard and fast : 
all that was aiml.'d at was an approximate gl'neral survt•y. The 
results were more pronounced than we had expt•ctt·d when we 
examined the material. The comparative tahlt•s are as follows : 

Categories 1 2 3 4 5 II 7 I II 
Actual flgul'ft 

Employed 0 0 9 2:.1 6~ ~I 0 II (l 

t:nemployed 0 0 ~ 46 171 311~ 2~ 0 0 
Pereentageo 

Employed 0 0 6.0 14.8 45.3 3~.0. 0 0 0 

Cnempioyed 0 0 0. 7 8.3 30.9 54.9 5.2 0 0 

The general state and state of nutrition of familit·s of urwmpf.,yt·d , 
persons, considered as units, were thus good far more rarely, an<l 
bad far more often, than in the case of families of employed pt·rsons 
l'Xamined for purposes of comparison. It may be noted, furtlll'r, 
that even these families of employed persons certainly do not 

12 
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represent a "picked lot" of particularly fit and physically well-
developed persons. · 

SECOND SERIES OF INVESTIGATIONS. 

Partly to cheek the accuracy of the results obtained and partly 
in order to ascertain whether, after a brief interval, the cases 
observed by us already exhibited marked changes, we summoned 
all the families examined for re-examination five or six months 
after'the first series of inspections. Unfortunately, only a compara
tively small proportion of. the persons in ·question responded to 
this invitation. Only 48 of the employed families (153 persons) 
and 151 of the unemployed families (757 persons) presented them
selves the second time. · 

Nevertheless, even this small number of cases enabled us to 
prove in one definite respect a clear and striking dilTerence in the 
state ofthe two groups during thatbriefspaceoftime. An examina
tion of the average change in weight gives the following results 
for the big age-groups : 

Average Change• in Weight ~twttn the First and Second Series of Jnsp.cliona 
(Interval of Time: about Six lllonlhs). 

Families of unemployed penons Families of employed penons 
A~e-Rroup Number Chan~te Number Change 

(Yt"BI"' of persons in weight . ol persons fn weight 
and months) re-examined lo kUograounea re-examined lnkilo~mea 

- 5 6 65 + 1.14 10 + 1.54 
5 7 - 13 6 326 + 1.94 53 + 2.21 

13 7 - 19 6 61 + 2.58 11 + 2.59 
19 7- 34 6 84 + 0.43 25 + 1.72 
34 7- 49 6 187 + 0.19 50 + 0.90 
49 7- 34 + 0.16 4 + 1.32 

These figures point to the conclusion that, except for young 
persons from 14 to 19 years of age, all the big age-groups exhibit 
marked differences as regards weight. As a general rule, the 
average increases in weight in families whose breadwinners are 
working are much higher than in families of unemployed persons. 
But these data are not sufficient to permit of a more exhaustive 
analysis or a statistical study of results. · 
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THIRD SERIES OF I:o.~VESTit>ATIO:'\S. 

Since we found, when considt•ring the n•sults of our first s•·ri .. s 
or investigations, that the insufficient number of childn·n and adnks
cents examined rendered it difficult to draw prop•·r condusinns ou 
some points, we decided to undt•rtake a third st·ril-s of inwst iga t ions. 
This was, however, organised di!Tcrently. In this case, two groups 
of children and adolescents were merely to be compan·d with rarh 
other, without any further di!Tcrcntiation, by nll'ans of sp•·•·ial 
social investigations; in one group, the breadwinner \\'as um·mplnyet.l, 
while the other group comprised all the children and mlok"·•·nts 
of families where the father or other breadwinnt•r was in employ
ment. Special account was to be taken of the weight in n·lation 
to height, and of the Pelidisi index. 

For this purpose, children and adolescents were l'Xamim·d in 
accordance with the plan shown in Annl'X 4 during the months 
of January to March 1934 in a number of schools (\'o/k.mhul..n, 
llauptschulen, Fortbildungsschu/en). The original plan was curtail .. d 
on account of the fact that, after the disturbances which 

·broke out in Vienna in February, we were no longer able to obtain 
permission in time from the new managl'ment of the continuation 
schools to carry on the investigations in those schools. Conse
quently, the returns for adolescents Wl're limited to a smnll group of 
male apprentices numbering all together 366. The inwstigation of 
female adolescents was abandoned and, in view of the smull numl ... r 
of male apprentices examined, it was impossible to divide up the 
investigations in the continuation schools according to the trade 
group of the apprentices and the occupation of the father, as was 
originally proposed. 

In describing the results of this series of inwstigations we 
will confine ourselves, for the sake of clearness, to comparing the 
physical development and state of nutrition of the two group~ 
(Graphs 16 to 21 and Tables XIV to XVII). 

Graph 16 shows the percentage distribution of the diverg•·nci1·5 
of height from the average height. On grouping togl'lhcr all the 
children, it is quite clear that the plus diiTcrenccs in the case of 
children of employed families are more frequent than in the case 
of children of unemployed families, wllile, on the other hand, the 
minus di!Terences are throughout more frequent in the ca'>t! of 
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TABLE XIV. 

DISTRIBUTION OF SCHOOL-CHILDREN ACCORDING TO 
·DIFFERENCES IN HEIGHT AS COMPARED WITH NORMAL HEIGHT. 

1. Bovs. 
A. Actual flguna. 

- --
Volknehulen Hauptocbulen 

Fortblldungo- AU boys schulen 
em. 

Unem-Em- Unem· Em- Unem- Em- Em- Pnem-
ployf'rl ployt'd ployed ployed ployfd ploy•d ployeod ployed 

+ > 10 105 26 147 43 36 7 288 76 
+ 6-11.5 2111 116 200 97 49 10 498 173 
+ 1--<1.5 :tr,t 101 220 91 64 13 535 205 
± 0.5 117 37 65 34 18 11 !50 82 
- 1--<1.5 127 115 146 76 58 16 331 177 
- 11--U.i 50 44 91 63 46 9 1116 116 
- > 10 6 7 37 23 19 10 62 40 

8&& 366 906 427 290 76 2,060 869 

B. Ptrcentagu. 

+ > 10 12.1 7.1 16.2 10.1 12.1 9.2 14.0 8.7 
+ /1-9.5 28.8 18.0 22.1 22.7 16.9 13.2 24.2 19.9 
+ 1-&.5 211.1 25.6 24.3 21.3 22.1 17.1 26.0 23.6 
+ 0.5 7.8 10.1 7.2 8.0 6.2 14.5 7.3 9.4 
- 1--<1.5 14.7 2:1.:1 16.1 17.8 20.0 21.1 16.1 20.4 
- 11--11.5 6.8 12.0 10.0 14.8 15.8 11.8 9.5 13.3 
- > 1U 0.7 1.9 4.1 5.4 6.6 13.2 3.0 4.6 

2. GIRLS, 

A. Actual flguns. 

Volk~tehuleon Hauptschulen All girls AU children 
em, 

Em- Unem· Em- llntm- Em- l'nPm- Em- Unem. 
fllnyrd ploy('(j ployed ployed ployf'd. ployffi ployed ployed 

+ > 10 !l-1 8 153 40 237 48 525 124 + 11--9.5 163 25 272 114 435 139 934 312 + 1-4.5 1 Ill 24 234 94 353 118 8!!9 323 ± 0.5 40 10 72 32 112 ·42 262 124 
-1-1.5 71 22 2111 114 2>19 106 621 2113 
- 5-ll.S 19 12 79 65 98 77 294 193 
- > 10 6 3 30 18 36 21 98 61 

502 104 1,058 447 1,560 551 3,620 1,240 

B. Ptrcentagu. 

+ > 10 16.6 7.7 14.5 8.9 15.2 8.7 14.5 8.7 + 5-ll.S 32.5 24.0 25.7 25.5 27.9 25.2 25.8 22.0 + 1--&.5 23.8 23.1 2.2.1 21.0 22.6 21.4 24.5 22.7 ± 0.5 7.9 9.6 6.8 7.2 7.2 7.6 7.2 8.7 -1-4.5 H.3 21.2 20.6. 19.0 18.6 19.2 17.1 19.9 -!>-U.S 3.8 11.5 7.5 H.5 6.3 14.0 8.1 13.6 -> 10 1.2 :u 2.8 4.0 2.3 3.8 2.7 4.3 
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TABLE XV. 

DISTRIBt:TIO:>: OF SCIIOOL-CHII.ORE:-i ACCOHill:'oOG TO 
DIFFERE!'CES l:S WEIGHT AS CmtPAHEU WITIII'OIDI.\L \\Eil;JIT. 

1. Bon. 

A. Acluul figuns. 

- . 

VolksKhulen I fauphchulf'n Forthilrhm~· 

li All hu~ • !114.'huh•n 
k~. 

Em- l'nem- Em- l'nf'm- Em- l'nrm-
II Fm- I ·nrm• 

pln~·f"d ployffl ,,,,.y,·d plnyt>tl rhwf'11 fliH\ ,_,.t f'lll\'t"f' pln\f"il 

+> 10 22 I n 9 3U ~ IH& I~~ + f>-9.9 i7 8 7H :l:l 4-1 II I ~•I ;,. ' + 1-4.9 22S 76 
1 ~··· ~~.~ fl7 ~I ·1'7\t 1 M:1 

± 0.9 256 1 ')'" 174 H~t :u Ill ..... :!.\ ... -J 
-1-1.9 265 J.l7 :ili5 tfi:l '. I~ tl.X.'l ;u: • • l.l 

- f>-9.9 14 9 54 3tJ 4:1 Ill Ill 411 
- > 10 2 1 " 2 1M 4 :.u; 7 

367 
---~ -~-8H4 \IUU 4~6 :l~)O 76 2.114tU x..u 

B. P~rrtnlagts. 

+> to 2.5 0.3 4.7 2.1 13.·1 6.6 ~~.n 1.7 + a-n.u 11.9 2.2 7.7 K.2 •. -l.:l 14.5 9.3 n.~ 
+ 1-1.11 26.4 2U.7 21.4 211.7 19.7 27 .tJ ~:1.:1 21.:1 
± 0.11 :.w.6 3-1.1 1 tf.2 2:1.2 11.7 1:1.2 :t:!.5 :!ti.U 
-1-1.9 311.7 40.0 cl11.3 31!.:1 tn.o t•t.7 :1.1.:1 :t; ... 
-5-9.9 l.fl 2.5" 6.0 7 .II 11.8 t:l.l 5.-1 ,\.11 
-> 10 0.2 0.3 0. 7 0.5 t\.2 6.3 1.3 iJ.I4 

2. GIRLS. 

A. Actual figuns. 

\'olksschltl.-n 1 lauplschull"n AU l!lrla All childrrn 
kg. 

F.m- l'nf'm- Em- l'nrm .. Em- l'nrm- Em- l'n,.m-
pluyffl ployed Jllhyrd ployt•fl plo\'NI rlu\'t•ft fth''"'"'f ,,, .. , ..... 

+> 10 20 2 Rl! 27 toM 2q 212 H 
+ f>-11.!1 t)~ 8 11-l~ 57 :l:,:J u.-J 411 1111 
+ 1-1.~ 1fi2 2;, 2il t:!-1 

I 
4:1:1 Jill Hl:l :u.J 

± 0.9 1:!3 :-m 117 t;o\ 2i0 ,,.; ;:u ;u, 
-1-1.9 t:.H 3M 2.-)u IlK :i'il 1 :rt~ ... , .. ,.; ·11'4.1 
- 5--!1.0 7 :.1 S7 41 I Ill 4:1 :.t• ,,-, H:l 
-> Ill - - :II 1:1 31 I :1 ;,; :lH 

J,fi~-.. - -~-501 I ltJ:i t,u.:;u 4·1ti I I ,:.t;u ~.jl I, l:lU 

B. Ptrunlayu. 

+ > 10 4.0 1.9 11.3 11.1 I 11.9 ~-3 !UJ 3.1 
+ f>-9.9 t:i.6 7.6 17.5 I:!.H 11l.2 II.K ·~-3 K I 
+ 1-4.9 ~i:!.3 23.11 25.t\ 2i.M 2i.K 27.U :,t:,.:.t :.n.s 
± 0.9 2-1.5 2X.t; t:i.9 li.M I i .:i 17.1 2U.;l :l.l.:l 
-1-1.9 2-1.2 36.12 2:1.6 26.5 l:i.K 2X3 :t-•.2 :J ., ~· 
- f>-9.9 1.4 1.9 K.2 9.:.! 6.0 i .It a.i ... .> 
-> 10 - - :.uJ 2.9 ~.0 2.4 1.11 1.1 



TABLE xvt. 
DISTRIBUTIOS OF SCHOOL-CHILDRES ACCORDP.\G TO THE VALUE OF THEIR PELIDISI l~DEX. 

- -
A. Bo~ B. GIRLS 

-~ -~~ 

\'olkAAChuJf'n I llaupbchulen i J."ort bilclun~ 
All boy5 Volksschult·n llaupt~hult•n All girls 

~ 
M"hult•n 

-----· 
I t "!: 

I 

I t t I t I "2 t t I 
t ~ 1 1: !: I ;; "2 :;: ;.. ;.. " " ~ ' ~· ... 

;.. .§ .: ;.. % "' I = ! ~- ... 
" :.. ,. 

" = = = ~ c. ]. c. c. 
~ s c. [ c. 

~ ~ 
c. i c. E c. E 

~ ~ .. I E ~ I c t ' ~ ~ E .. 
:.; c ~ c ::.: c ~ c I _c ... c 

I -;.., ::> ;;, ::> :... "" ::> --- I 

11;; - - - -
I 

- - - I - - - 1 - 1 -
IIi - - - - - - - - - - ' 1 - 1 -
II :1 - - - - - - - I - 1 - - - 1 -
112 - - - - - - - I - - - I - - - -I 

I I I I 1 - - - I - 2 I - - - I - 1 -I 

11 u - - - 1 - - - 1 - - - - - -
lUH 1 - 1 - - - 2 - 1 - 1 3 2 3 
111" 2 - 3 1 1 - 6 1 - - 2 1 2 1 
1117 I - 2 - - - 3 - 3 - " 1 8 1 
lfN' 4 I :1 1 2 - 9 2 4 - 9 

I 
1 13 1 

]fl.) 2 2 5 1 - - 7 3 5 - 8 3 13 3 
JU4 7 - II 1 I - 17 I 1 10 - 13 4 2.1 4 
1 tl:i 1:! I !I 1 2 - Zi 2 6 I - 17 8 :!:i 8 
1U2 2U - 12 6 I - ;i3 6 15 2 2:~ 6 38 8 
JUI J:i 3 17 5 4 - :H 8 8 3 :!..~ 6 36 9 
JIHf Ill 7 27 9 5 1 48 17 23 2 42 13 t)5 15 

UH 37 4 :16 15 5 3 78 22 2,, 2 6-1 2t 88 26 
IJH 48 16 54 211 18 4 119 48 44 ti 611 211 112 35 
IJ7 56 27 74 2H 17 8 147 64 48 10 77 30 125 40 
HtS 11:1 :14 79 311 24 7 186 79 51 9 99 41 150 53 
H.) Ill 37 116 5~) 32 8 242 1114 47 12 114 46 161 58 
~H 115 511 144 57 :Ill 9 2\17 124 60 12 117 4H 177 61 
11:1 1211 46 111 61) 42 11 273 117 51 15 Uti 53 147 611 
02 lOtS 58 78 51 311 8 124 117 38 11 113 . 48 151 59 
01 53 41J 65 36 28 to 146 86 25 7 76 3.1 tOt 40 
1111 3B 20 29 11 21 4 89 35 t9 4 37 2t 56 25 
M!t 27 9 22 10 11 2 60 2t 10 2 23 14 33 16 
1111 5 3 5 2 4 - t4 5 4 2 t2 7 ltl 9 
117 I - 3 3 - - 4 3 1 - 4 1 5 1 
HI\ - - 2 - t - 3 - - t 2 - 2 1 
Ha - - - - - - - - 1 2 2 - 3 2 
H·l t - - - - - 1 - - - I - 1 -8:1 - - - - - - - - - I - - - - -K2 - - - - - - - I - - - I -.. -



TABLE XVII, 

DISTRffiUTION OF SCHOOL-CHILDREN ACCORDING TO THE VALUE OF THEIR PELIDISI INDEX (LARGER GROUPS) . 
. 

I GIRLS 
. 

Bovs 
1. Actual figures. All Children 

Volkuchull"n Hnnplichulen Forlhildnn)ttf· All boys Volksschul•n I fauptschulen All &Iris 
PRLilliSI Mchul••n 

l '2 l '2 "' "' "' '2 l '2 '2 '2 '2 il il i! " " " H ,!,~ 
,, ,;.. ... .... •"' "' ... ~ ·"' "' .. Q 

~ 
e co ~ co ~ co ~ co .Q ~ 

0 0 -a. ~a ~a. -a. !.JC. :.,a ;;>C. ;..;a ! :;>15. :!la. 
~ e ~ E ~ ~ E ~ ~ ~ a 2 ~ ~ i .. l>l l>l - - - - - - - - - - -

l\11-115 I - II 1 - - I I - 2 1 1 - 3 - 4 -tus-tuu 10 3 14 ll s - .,. 6 13 - 25 9 38 9 r.s 15 -· tou .. tt.,, 1111 11 74 ZJ 13 I 1."")5 34 62 7 12:-l 37 1M 44 S40 711 
U7·UU Ill 47 1114 7:l 411 15 315 IH 116 Ill 2011 K3 3:l5 101 670 2:15 
ii-1·\KI :JH:J 1211 :i:•u 1: ... 114 2·l 7~~ 3117 1511 3:1 3:10 1:19 .c>ul 17'..1 1,:.113 . 4711 
111-11:1 !liU IH 2M 147- IOU 2\1 6:1.1 3211 114 3:i 2115 1:14 3\111 167 J.(£12 4117 
KM-UU 71 :u 5<1 2:1 :ltl 6 tH:t Ill 33 II 72 42 lOS 50 21111 111 
8:1-117 2 - s 3 I - 8 3 3 3 II 1 12 4 211 7 --- - --- --- --- --- --- --- ---8114 3011 1106 425 llllll 75 2,0511 866 500 102 1,056 us 1,5511 647 3,614 1,413 

-----
2. P•runlagra. 

----
1111-11!1 0.1 - - 0.2 0.3 - 0.1 0.1 0.2 - 0.3 - 0.3 - 0.2 0.1 
I0:\·11111 • 1.2 0.8 Ul 0.7 1.11 - 1.3 0.7 2.6 - 14 2.0 2-4 1.8 ·-· 1.1 
tu0-1U.' 7.11 3.0 11.:.1 :..;, 4.5 1.3 ;.a 3.9 12.4 11.9 11.8 8.3 11.11 B.U 11.4 5.5 

117·1111 lt\.3 1:.1.8 Ill. I 16.9 1:1.9 2U.il 16.8 15.5 23.2 17.6 19.8 1H.7 20.9 . IH.S 18.[> 16.11 
IH·Ittl 3:1." 3-\.:.t 37.4 36.:.1 32.8 :i:I.O 3:\.:d 35.!> 31.6 :rJ..4 31.2 31.2 31.4 31.4 33.11 3:1.11 
\ll-1&:1 :U.ll 311.1 :.111.0 M.ll a.t.7 311.7 3U.K 37.0 22.8 32.4 2'i.O 311.1 :l-'>.8 30~ :au M • .!lo .......... , 11.:! 11.7 6.2 ~- I :1.:\ 11.0 ;.u 7.0 11.11 7.8 8.8 9.4 8.7 9.1 7.4 7.11 
8:1-117 u - 0.6 0.7 11.3 - 11.4 0.3 0.6 :u 11.9 u 0.8 0.7 I 0.8 0~ 

. - - -- - . . . . .. . 

O· 
z 
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children of un~mployed families than of employed families. In this 
respect, the difTerences are smaller only in the case of the very 
young children. The extreme minus difTerences are therefore shown 
to be due less to exogenous causes than the other groups of minus 
difTcrences. In the case of the plus difTerences, on the other hand, 
we also observe a strongly marked preponderance of children of 
employed persons in the groups containing the greatest divergencies. 
We must conclude from this that, unlike the extreme minus dilTer
cnces, which are obviously due to constitutional causes, the plus 
difTcrences are due to exogenous factors which extend to the 
maximum dilTerences noted. The same phenomenon is also 
apparent when all the returns are divided according to sex. In the 
case both of boys and girls, we notice more frequent minus difTer
enccs in unemployed families and more frequent plus dilTerences 
in the children of employed parents. On further dividing up the 
figures according to the grade of school (Graph 17), we notice 
that, in the case of the pupils of elementary schools (Volksschulen), 
who range from 6 to 10 years of age, the difTerences are even more 
marked than in the total returns. In the Hauplschulen, where the 
pupils range from 11 to 14 years, the difTerence between boys and 
girls is still distinct, though no longer so marked as in the younger 
gradt•s. In the continuation schools (Forlbildungsschulen), where 
the agt•s range from 14 to 20 years, the difTerence is hardly observ
able except in the case of the plus variants. The difTerence in 
the extreme groups is very marked in the case of pupils of both 
s!'xes in the Votksschulen and Hauplschulen. This dilTerence 
between the extreme groups may possibly be expressed as follows : 
The smallest individuals are cases of hypoplasia due to constitutional 
caus!'s which are probably, in the main, degenerative, whilst the 
tallest subjects present a physical de~elopment which results from 
the operation of extraneous causes and .is reflected in part even in 
their stature. The latter phenomenon apparently does not occur 
in the unemployed families. 

Graphs 18 and 19 are based on the figures recorded in 
Table XV. They contain the percentage distribution of the 
various divergenci!'s from the normal weight in relation to the 
h1•ight. On grouping togeth!'r all the children examined and on 
comparing all the boys and girls, we again obs!'rve that the minus 
variants pr!'dominate in childr!'n of unemployed while the plus 



O:S THE POPl"LATIO:S OF \"IE:>;:>;,\ 501 

variants predominate in the childrt>n of employt>d person~. Wt• also 
again observe that the difference in the extreme minus ,·arianls 
disappears while the difference in the extn·me plus variants is 
maintained. The difference which was notiet>d in the case of 
stature as betwel'n the values for constitutionally dt·g,·n•·rutivc 
hypoplastic subjects at one end of the scalr, and thr cfft•ct of l'XIranr
ous factors upon physical developmt•nt obsrrvahle up to lht• exln•mt• 
values at the other end of the scale, can thus also be dl'!t•clt·d in 
the case of weight. On dividing up the returns according to tltl' 

grade of school, marked differrnces are observed in the elemt·ntary 
schools between the children of unemployed and employed pt·rsons ; 
in the H auplschulen, these differences are still evidt·nt in the case 
of girls, but are hardly noticeable in the case of boys, and tlwrc 
are no appreciable differences among the pupils of the continuation 
schools. 

Lastly, Graphs 20 and 21, which are based on the figun·s 
contained in Tables XVI and XVII, show the distribution of thl' 
Pelidisi figures in the various groups of children. For all the 
children together, we again observe quite clearly the predominance 
of the minus variants among children of unemployed persons and 
the relative predominance of the plus variants among the childn•n 
of employed persons.. The differrnce is maintained wht•n dividing 
the returns according to sex. On dividing the returns according 
to the grade of school, the difference between the children of un
employed and of employrd persons in the elementary schools is 
again particularly marked ; in the l/auptschulen it is still clt"ar, 
though not so marked, and in the continuation schools it is no 
longer observable. The extreme figures of the Pclidisi indt·x do 
not show any certain differences between the two main groups of 
children, either for the plus variants or for the minus variants. 
The extreme plus variants, therefore; also appear to be to a gn·at 
extent due to endogenous causes. In this connection, it should he 
borne in mind that the causes for the extreme height of the Pclidi~i 
figures are partly to he found, not only in aiJDormal development 
of adipose tissue, but also in unusual physical proportions ('quat 
figures). 
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CONCLUSIONS. 

1. The enquiries have revealed that there is no difference between 
the families of employed and unemployed persons as regards housing, 
particularly in the case of families with three or more children: 
The pecuniary situation of the unemployed is in itself sufficient 
evidence of their extreme poverty, which is further increased by 
debt. But even the families of employed persons are frequently 
in debt. Consequently, public and private relief acquires great 
importance. 

2. The average height of adults, both male and female, is greater 
in families whose breadwinner is working than in the families of 
the unemployed. 

3. The average weight is also greater for adults, both male and 
female, in the families of employed persons. The difference is more 
noticeable in women than in men. 

4. The diiTercnces of height and weight noted among adults, 
both male and female, are also apparent among boys and youths, 
according to whether the parents are employed or unemployed. 

5. Among girls, these differences were Jess regular in the first 
scrit•s of enquiries, the difference being sometime's even in the contrary 
direction. But investigations among larger numbers of children 
(third series) showed that these irregularities in the results for the 
first group of girls were due to errors caused by the examination 
of too few individuals. 

6. If account is taken of all the persons examined in the first 
series of investigations, it will be seen that the average height and 
weight of the children and adolescents in these families also were 
considerably greater than those of the persons examined by NosEL 
and PIRQUET.in 1920-1923. 

7. In the Pelidisi index, the differences of physical constitution 
were hardly noticeable in the first series of investigations. But the 
results of the third series show that, in the case of children and 
adolescents, this was also due in part to the examination, on the 
first occasion, of an insufficient number of individuals in this age
groUJl. In the case of adults, this remarkable result would· seem 
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to be due to two causes : small awrage height and more m·gligt·nt 
carriage among members of the familks of unemployed persons. 

8. The contrast from the point of view of physical constitutiun 
between the two groups of familit•s examined is brou .. ht out \w•· 

" J 
clearly and definitely when the plus and minus dit•ergrnrirs in hriyllt 
are compared by age-groups. 

9. In adults, a similar contrast also appt·ars on comparing /Itt 
plus and minus divergencies in weight in relation to age und hd gill. 
For children and adolescents, on the contrary, a comparison o( the 
plus and minus divergencies in weight in relation to height within 
the group of the first series gives opposite rt•sults. This fad is 
explained on comparing the plus and minus diwrg;·ndt•s in wrigllt 
in relation to age, among children and adolescents. This compariM>D 
again clearly demonstrates the dt'fcctive physical dt•wlopnwnt of 
unemployed persons' children. The contrast prot•es that the rlfrct 
of unemployment on Viennese children has hiUtrr/o bt·cn not so murh 
to hinder the proper development of fully tissue (as a rr.m/t of mal
nutrition) as generally to retard physical dt·vt'/opment (owing to 
unsalisfaclory living conditions). 

10. Very marked difTt•renct•s to the advantage of the familiPs 
of employed persons are also noted in the hlood-<·onlt·nt of the skin 
and visible mucous nll'mbranes. 

11. Housing conditions also afTcct growth, the de\'t'lopnwnl of 
fatty tissue and blood-content of the skin, as ran ddlnitt'ly l•e 
proved. l'pper-storey flats tend t~ encourage tlw dt•wlopnu·nl of 
fatty tissue, while ground-floor flats (including dwellings in n•ll;us 
and basements) tend rather to stimulate growth and, to a r•·rlain 
extent, increase the blood-content of the skin (it heing easit•r for 
the rhildren to get into the open). Similarly, we noh·d that the 
presence of balconies tends to increase the (,Joo•l-contt•nt of the 
skin, and possibly the development of fatty tissue. 

12. ,.\ second series of investigations shmnd tlwt the avrruge 
p/leralions in weight, dur.ing the first six month~ following the fir,t 
series of enquiries, were all to the advantage of famili.·s of l'IIIJIIoyed 
persons, both children and adults of all agts. Only among adoko;
cents rould no difTerence be dcteckd. 
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13. A third extensive series of investigations gave further results 
a& regard& &choolchildren. On comparing the various divergencies, 
we noted very marked differences between the children of the 
unemployed and the employed, with regard both to height and to 
weight in relation to height, as well as to the Pelidisi index. Gener
ally speaking, these differences are much more noticeable in the 
youngest children (6 to 10 years) ; they are less pronounced in the 
following age-group (11 to 14 years) and almost entirely undetect
able in the 14 to 18 years group . 

. Appendiz. 

When the above enquiries had been completed, a further statistical 
survey was made of the results of the third series of investigations ; 
this survey related to the three categories of schools : Volksschulen, 
Jlauptschulen and Fortbildungsschulen. The main object was to 
enable these figures to be further checked by means of certain very 
valuable but hitherto little known statistical data collected between · 
1920 and 1922, when the American children's relief organisation 
was at work in Vienna. At that time, more than 140,000 children 
were repeatedly examined in all the Viennese Volksschulen and 
Hauplschulen under the dire.ction of PIRQUET and NoBEL. The 
results of these enquiries, the statistics of which were prepared by 
A. FEssLER, were published in the bulletins of the American" Save 
the Children Fund " in Vienna, in the Zeitschrift fiir Kinderheil
kunde, Vol. 36, in 1923, and in the Wiener klinische Wochenschrijt, 
in 1921. 1 Tables XVIII to XX first of all show the average figures 
for height, weight and the Pelidisi index for the boys and girls 
examint>d during the third series of investigations. They reveal · 
very appreciable differences in all the age-groups between the 
children of persons in work and out of work respectively. The 
difTal'nce in average height is in most age-categories about 1 to 

1 
PIRQUET, C. (1921):" Die Amerikanische Schulausspeisung in Oesterreich" 

\\'ltntr klin. Worhtn&ehr., M, page 323. . ' 
N~DEL, E. (1921) : "Einiges llber die Amerikanische Kinderausspeisung 

In \\len und NiederGsterreich ", ll"ltn<r klin. \\'ochtnschr., u, page 325. 
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2 Centimetres for both boys and girls. n1e diJTt·n·n~ in \Wight 
usually-averages 2 kilogrammes. The a\"er:tge Pelitlisi iml1·x ligttrt.>s 
are about 1 Pelidisi dt•gree higher among childn·n of t•mplllycd 
pt'rsons in most year groups. Tht'se dilTerenct's in the awrage 
figures confirm, in the main, what we previously said wht•n dbrussing 
the various groups of diverg,•ncies and di,tribution curn-s n·lating 
to height, weight and Pdidisi index in the two catt'gorit•s o( (amilit•s 
under consideration. 

TABLE XVIU. 

HEIGHT OF THE CIIILDRE:S OF VIE:S:SA : 
RESL'LTS OF EXAML~ATIO:SS L'l 1920, 192l A:SD 1931. 

Chlldn·n .ol ~ Chlldrrn ol 
.. 

unemployt'd• employrd• \"lmna '"lrnn• Plrtllh"t• ~urm~tl Age 
1920 lUll t:amrrt-r )!lXI 1! :u 

A. llon. 

~..fit years 115.8 ( 221 11i.5 ( ·Ill - - - --
119.2 ( 7-1) 122.0 (1:-,;t - Ill\ 115 111l 

8 J2j.2 ( 7ti) 127.5 (HMI) - I HI 12U 1:.!. 
9 I:UI.I (11<11 t:U.6 (21tH - 121 12.; 1 :.!M. 

In 1:1~.3 ( !tH) t:t; .I f:.'till) - t:m I:Ut U:J 
II Hll.6 ( !II) 1-111.5 (21-ll - 1:11 l:l.j I :r; 
12 H3.9 111111 ··~-5 ·~l:h - 1:114 1-111 II~ 
J:l 1111.8 (llil t:-"»tti t2:",.H - II:.! 1 t:. IIH 
H 171:1.7 ( ••• ~, 15a.l , 1 r:tt - ··~· 

1 ;,, 

·-··· 15 1112.8 ( :.!Ill 1111.0 ( ;nt 151.7 •. -.2.2 ,;,; JtiU 
16 1tU.3 ~ IKI 111.'>.2 ( Kit t:,:,.l •. -tK.2 - Jn:, 
17 t•••-3 17) tli7.3 ( 7:h !.-.... ~ )li:!.;j - .. .,.. 
18 11;01.6 ( 7) 1115.8 ( 201) Jj\1.8 Jt.t-1.:.1: - ~~~-

B. GIRl-'-

~-6l yean 11!1.7 ( 41 119.1 ~ l!t) - - -
I 119.~ ( 2il 121.8 Kl) Ill II:! II H 
8 125.-1 ( 2tl) 1:!7.7 (Ju,"') II !I IlK J:.!:t 
!I 1:!7.1 ( 26) I~~~ .5 II :1-u 1:!1 ~~· 

.. , ... _, 
IU t:-17.-1 ( 4U) t:r;.2 fl~"ll ~~· J:!H IT.l 
II t..Jn.5 (ln7t I-U.2 t:"li') 1:11 t:L:t 1.114 
]~ 1-15.0 (l:!HI 1-17.5 (27-1) t:m t:s~• 114 
13 1'•1.2 (Ill) 1;,2.2 1:! Ill) ,,;, IHI 1 I~ f 
14 153.7 ( IIUI 1:.1.2 IIKbt IlK 1:.3 I ;.a 

. . ----

• The figure iD brack~ls Ia tbat ol the cbUdrea ~xamlnod. 

But these tables, and the curves in Graphs 22 to '27, al~o 
allow of comparisons between our figures and those o(,laincd 
by the American "Save the Children Fund" in Vienna in l~:.>(~ln2. 
Here also we find very striking dilTerences. Among boys and girls, 
and in all age-groups, the height is now appreciahly greater than 
then, the dilTerence exceeding in almo:;t all casL'5 5 em. The Jallle 
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' . 
is true of weight in relation to age : here the difference amounts 
to from 2 to '4 kilogrammes in most age-groups. These facts concord 
with similar changes noted elsewhere, mainly in Germany, in the 
physical condition of children during post-war years. 1 But a most. 
interesting point is the comparison of the children's state of nutrition 
as shown by the Pelidisi index. · Both for boys a_nd girls, the average 
figures of this index are distin~tly higher than in 1922 in !:!II age
groups, the diffterence amounting, in most· groups, to from 2 to· 

. 4 Pelidi~i degrees. 

TABLE XIX. 

WEIGHT OF THE CHILDREN OF VIENNA : 
RESULTS OF EXAMINATIONS IN 1922 AND 1934. 

Children of I Children of 
Age- unemployed employed Vienna Pirquet- Normal 

1922 Camerer 1933 
1934 

A. Bovs. -
7 years 22.5 24.7 20.7 23.0 22.5 
8 • 25.1 27.4 22.8 25.0 24.5 
9 > 27.6 29.1 24.9 27.5 26.7 -10 > 30.1 32.9 27.1 30.0 29.0' 

11 > 33.2 34.6 29.2 32.5 31.8' 
12 ' 35.9 37.7 30.8 '35.0 .35.0 
13 > 39.6 41.6 33.4 37.5 ·38.5' 
14 • 43.7 '44.3 35.4 41.0 43.0 
15 ' 52-6 54.7 4,5.0 48.0 
16 • 51.6 55.6 -._- 53.0 
17 • 56.8 59.6 ' -.- -.-
18 • 56.4 58.7 -.- -.-

' 

B. GIRLS. 

7 -years. 22.6 ' 24.9 ' . 20.4 21.0 22.0 
8 '. 26.1 27.7 22.2' 23.0 24.0 
9 • 25.9 30.7 24.3 25.0 26.0 

10 ' 31.9 33.3 26.9 27.0 28.5 
11 • 34.4 35.5 ' ' 29.7 29.0 31.5 
12 • 37.5 40.1 32.7' 32.0 35.0 
13 ' . ' 43.1• 45.0 38.1 37.0 38.5 
14 . ' ' -!1.5.1 47.5, 4Q.7 43.0 43.0 

Graphs 28 and 29, indicating the · p~rcentage distribution 
of the Pelidisi figures for boys and girls, show that the American 
relief workers had already, in 1922, rioted a marked improve-

1 KoRNFELD, w. (1933) : " Ueber Nonnalwerte filr Grosse und Gewicb,t b~i . 
Kindern und Jugendlichen ", Wie~er klin. Wochenschr., ~.page 683. 
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ON THE POPULATION OF VIENNA" 

. TABLE XX.· 

PELJDISI IN.DEX OF THE CHILDR~N OF VIENNA : . 

Age 

7 years 
8, > 
9 • 
1~ ' 
11 .•. 
12 . • 
13 • ' 
14 
15 • 
16 . I 

17 J. 

18 ' 

7 .years 
8 ' 9 • 

10 • 
11 • 
12 ' 13' lt 

14 ' 

AVERAGE :FIGURES lN 1934 AND IN.l922. 

Children of 1· Children of 
unemployed I_ employed _ 

~~~~~~---~----=~~~--! 

94.7 
93.7 
93.9 
93.8 
93.9 
94.6 
94.7 
94.3 
94.9 
•93.8 
94.6 
92.4 

94.3 
95.0 
93.9 
93.7 
95.2 
94.6 
95.3 
94.8 

1934 

A. Bovs. 

. B. GIRLS. 

. 95.0 
95.1 
94.3 
95.1. 
95.0 
95.1 
95.1 
94.8 
94.3 
93.8 
93.8 
94.0 

95.5 
95.5 
96.4 
95.4 
95.3 
95.1 
95.5 
95.g 

Vienna 
1922. 

91.4 
91.5' 

. '92.1 
92.2 

' 92.1 
9L5· 
91.1 
91.1 . 

94.2. 
92.1 
91.5 
91.7 
92.1 
92.8 
92.9 
94.4 

507 . 

· ment as . coinp:u-ed ·with 1920. ·Our latest · ,figures show a 
further and very appreciable improvement, even among children 

· of the unemployed, as compared' with the generality of individuals 
in the earlier period. · The distribution of the · Pelidisi figures 
indicates an even more striking amelioration in the development 

: or'the tissues in children whose parents are in work · · 
. Assuming, as in 1920-1922, a PelidisHndex of 94.5 as the outside 

figure for~ normal state of nutrition, we now find, among the male· 
children'of the unemployed, 58.5 per cent weighing less than normai 
and, among. the male children of employed parents; 53.5 per cent. 
Jn the case of girls, these percentages are 51.6 and 44.5. The . 
. American investigators working on the same system found a weight 
deficiency in 1920 in. 89.2 per .cent of the boys and 84.6 per cent 

, of_the girls, and, in 1922, in 81.6 per cent of the boys and 77 per 
cent of the girls. 
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TABLE XXI. 

DISTRIDUTION OF PERCENTAGES OF PELIDISI FIGURES IN 1920, 
. 1922 AND 1934. 

1934 
PELIDISI 1920 1922 Children of Children of degree 

unf'mp1oyt'd. employed 

A. Bovs. 

82-87 4.6 2.3 0.3 0.4 
88-90 30.2 22.3 7.0 7.!1 
91-93 4~.2 44.9 37.0 30.8 
114-!16 17.3 25.0. 35.5 35.2 
97-99 . 2.4 4.7 15.5 16.8 

tOO and .over 0.3 0.7 4.7 8.9 

B. GIRLS. 

82-87 6.2 3.6 0.7 0.8 
88-90 29.4 22.3 9.1 6.7 
91-93 40.2 40.3 30.5 25.6 
94-96 18.7 24.4 31.4 31.4 
9Y- 99 4.4 - 7.2 18.5 20.9 

100 and over 1.1 2.2 9.6 14.6 

On comparing the average figures in the tables here reproduced 
with the figures obtained from the first series of enquiries (among 
families), we see that the average figures of height and weight are 
higher hi the third series than in the first. This seems to bear out 
the theory :we put forward tentatively above, that the families of 
the employed persons taken for purposes of comparison in this 
category were among the least healthy of their category. They 
came forward voluntarily for medical examination precisely because 
they felt it was necessary in their case ; in other words, they regarded 
their state of health as unsatisfactory, or perhaps, behtg in need 
of relief, they thought that the examination might help them to 
obtain it. 

The only other recent data for the Viennese population available 
for comparison with the results of our enquiries refer to a very 
restricted age-group-namely, childten from 13 to 16. With regard 
to this ~ge-group, PELLER has recently published 1 certain average 

' PELLER, S. (1933) : " Wirtschaftskrise und kilrperliche Entwicklung der 
Kriegsgeborenen, derzeit lm Pubertiitsalter stehenden Jugend ", Klinisch• 
WocMJ!Schr., 12, page 673. 
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figures for height and weight. In the case of girls of 14, these are 
practically the same as our own figures for schools ; in the case 
of boys they are slightly lower. But, in the higher age-groups, 
PELLER's figures are much lower for boys than ours. Perhaps this 
is due to the fact that PELLER's material was obtained from the 
City of Vienna Occupational Advice Centre. It is probable that, 
of the subjects of his enquiry, only the children of about 14 repre
sented the normal composition of the population; the young persons 
who came to the Occupational Advice Centre at a somewhat later 
age would be representative, in many cases, of a process of "down
ward" selection. PELLER's data go down to 1932. They seem to 
show, as compared with the years 1929 to 1931, an improvement 
in weight and height which is, however, so slight that it comes 
within the margin of error. It may, however, be real, and may 
correspond to the gradual change in the post-war years to which 
we have referred above. Perhaps it continues to be reflected in 
the differences between PELLER's figures for 1932 and ours for 1934. 

In short, we may draw the satisfactory conclusion that, consider
ing the entire population of Vienna, the children's growth and 
increase in weight and the conditions of nutrition, as shown by 
PIRQUET's index, afford evidence of a striking improvement as 
compared with early post-war years. The condition of these 
children varies, however, very greatly according to whether the 
supporter of the family is unemployed or employed. 

13 



510 THE EFFECTS OF THE ECONOMIC DEPRESSION 

GRAPHS . 

. Unless otherwise stated, in all the following graphs, a continuous 
line ( ) stands for employed and a broken line ( ) for 
unemployed persons. 
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HEIGHT OF CHILDREN EXAMINED IN 1933 AS CO:\IPARED WITH (1) THE NoRYAL 

HEIGHT A:<D (2) THE FIGURES SHOWN BY NoBEL AND PlRQUET "' Hl20 AND 1923. 
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AVERAGE FIGURES OF THE PELIDISI INDEX BY AGE-GROUPS. 
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males (B) ; females (C). 
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PERCENTAGE oP PLUS AND MINus DIFFERENCEs f!ll FA~IlLIEs oF E!\IPLOYED 

AND UNEMPLOYED AS REGARDS ! 
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PERCENTAGE 0ISTRJBUTION OF DIFFERENCES FROM THE AVERAGE HEIGHT 

IN THE CASE OF PUPILS OF VOLKSSCHULEN (A), HAUPTSCHULEN (B) 
AND FoRTBILDUNassCHULEN (C). 
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PERCENTAGE DISTRIBUTION OF DIFFERENCES IN 'VEIGHT AS RELATED TO HEIGHT 

FROM THE NoRMAL WEIGHT IN THE CASE OF PUPILS OF PRIMARY 

AND SECONDARY SCHOOLS, 

A. Boys and girls. B. Boys. C. Girls. 
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PERCESTAGE DISTRIBUTION OP DIFFERENCES IN \VEIOHT FROM THB NORMAL 

\YEtGHT IN RELATION TO HEIGHT IN THE CASE OF PUPILS OF VoLKSSCHULEN (A), 
• HAUPTSCHULEN (B) AND FORTBILDUNGSSCHULEN (C), 
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PERCE:STAGE DISTRIBUTION OP THE PELIDISI FIGURES IN TilE CASE OF PUPILS 
• OF PRIMARY AND SECONDARY SCHOOLS. 

A. Boys and girls. B. Boys, c. Girls. 
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PERCENTAGE DISTRIBUTION OF THE PELIDISI FIGURES IN THE CASE OF PUPILS 
OF VOLKSSCHULEN (A), HAUPTSCHULEN (B) AND FORTBILDUNGSSCHULEN (C). 
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HEIGHT OF PuPILs OF PRtM-\RY AND SEcONDARY Scnoots. 
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'VEIO.HT OF PUPILS OF PRIMARY AND SECONDARY SCHOOLS. 
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DtsTRIBUTION OF THE PELIDISI FIGURES IN THE CASE OF PUPILS OF PRIMARY 
AND SECONDARY SCHOOLS. CoMPARISON OF THE FINDINGS OF THE THIRD SERIES 

OP iNVESTIGATIONS (1934) WITH THB FIGURES FOR 1920 AND 1922. 
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(b) Percentages. 
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[ANNEX 1. (The original fonn serves 
as cover for the three others.)) 

519 

No ............. . 

I. - FAMD..Y CARD. 

Localily : . ..................... Dale of enquiries: I .............. II ............. . 

Name: ................................ Addrus: ............................. . 
Size of dwelling : .... kitchen, •••. room, .... small room, .... hall, .... balcony, 

•••• outhouses. 

W.C. in apartment: yes, no. • 

Water pipes in apartment : yes, no. • 

Situation of the apartment : Cellar, basement, ground-floor, .•....•. floor, attic, over· 

looking road, courtyard, alley, garden. Garden, playground adjacent to house : 
yes, no.• 

Occupants : • ; •• adults, •.. : infants, •••. young children, •..• children of school age, 

•..•. adolescents; subtenants (see No ..•••• ): yes, no*; number •••• , age 

·Condition of dwelling: very good, good, passable, bad. • 

Number of beds: •.•• ; •.... 

Water supply : good, passable, bad. • 

Lighting by day: natural lighting: good, passable, bad* ; artificial light: yes, no. • 

Lighting by night: nature ........ ; good, passable, bad. • 
Healing: what kind ••.•.... ; absence of heating, passable heating, satisfactory heating.• 

Ventilation : what kind •....... ; ventilation good, passable, bad, Impossible.• 

Work at home: yes, no• ; nature of work : ........•....•.•.......•..•..•....••...•••• 

Rent : ................•... schillings per week, per month, per quarter. • 

Special remarks (including any changes during the period of observation): ............ · · · 

•• 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 income (monthly) : 

(a) Earnings .....•.. schillings ; number of persons ....•••. 

(b) Public or private assistance ........ schillings. 

(Signature) .... : ............ · 
Investigator (Social Assistant). 

• Underline what applies. 
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[ANNEX 2.) 
No ........ } ......... . 

II. - INDIVIDUAL CARD "A". 

Localily : .......... Address: ....... , .. Dale of enquiries : I. ......... II. .... , ... . 
Name: ............................ : ........................................... . 
Se:z:: male, female•; Civil status: .unmarried, married, widowed, divorced.• 
Dale of birth ........................ Present occupation .............. · ............ . 
Professional training (trade learnt) ................. , ............................. . 
Education : elementary school ; primary school ; professional school ; secondary school ; 

higher educational establishment. • · 
Breadwinner of a family: yes, no. • 
Living in the family or living alone. • 
Income (net Income during the month In question) : 

(a) Present regular earnings (per month, per week•) 
(b) Occasional income (per day, week, month0 ) • • 

(c) Unemployment dole (per week) . . . . 
(d) Sickness allowance (per day) . • • • • 
(e) Maintenance allowance, old-age pension (per 

month) • • . • . . • . . 
(f) Pension (monthly) • • . • • . . . . 
(g) Maintenance allowance (monthly) . . . . 
(h) Other regular income in cash (such as assistance 

from members of the family, proceeds of sub
letting, etc.) (per month) . . .• 

(I) Income from immovable property . 

Assistance in kind : 

Sch. I ......... II ....... .. 
Sch. I.. : ...... II. ....... . 
Sch. 1 ......... II ....... .. 
Sch. 1 ......... II ........ . 

Sch. 1 ......... II ........ . 
Sch. I ......... II ........ . 
Sch. I ......... II. ....... . 

Sch. I. ......... II ......... . 
Sch. 1 .......... II ........ , 

(a) School meals : yes, no. • 
(b) Meals served to adults: yes, no.• 
(c) Food parcels:, yes, no.• 

(d) Other food ; yes, no. • 
(e) Coal : yes, no.• 

Regular charges : 
(a) Rent: monthly, weekly. • · 
(b) Maintenance allowances : yes, no. • 
(c) Debts : yes, no. • 

Pawning: yes, no. • 

(f) Clothing : yes, no. • 

(d) Repayment of advances : yes, no.• 
(e) Current expenditure on education 

yes, no.• 

Number of articles pawned : ................................................. . 
Total value of articles pawned .............................................. . 

Occupation or unemployment during the last few years (number of months) : 
1930 1931 1932 1933 

Work • • • • • . • . . • • . 
Unemployment with dole . . • • . 
Unemployment without dole . • • • 

Special remark& (including any changes during the period of observation) : ••....•........ 
• • • • • • • • 0 •••••••••••••••••••••••••••• • ••••••••• 0 •••••••• 0 ••••••••••••••••••••••• 

0 0 ••••••• 0 ••••••••••••••••••••••• 0 0 ••• 0 ••••••••••• 0 ••••• ,· ••• 0 •••• 0 0 ••••••••••• 0 

•••••••••••••••••••••••••••••••••• 0 •••••••• 0 ••••••••••••••••• 0 •••••••••••••••• 0 

•••••••••••••• 0 •• 0 ••••••••••••••••••••••••••••• 0 ••••••••••••••••••••••••••••••• . . 
•••••••••••••••••• • ••••••••••••••••••••••••• 0 •••••••••• 0 •••.••••••••••••••••••••• 

(Signature) ............ .. 
Investigator (Social Assistant). 

• Umlerline what applies. 
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[AN~EX 3.) 

No ................• 

II.- INDIVIDUAL MEDICAL CARD "B". 

Nome •....•.••...•.• Date of examination : 1 ............... 11. ............... . 

Age 1 . .Years .••. Months.... II. Years ... ~lonths ...• 

Height 1 .•••. em.(- ••.. em.) II .•••. em.(- ••.. em.) 

Weight I ••••• kg. (- .... kg.) II. ••.. kg. (- .••. kg.) 
Height (sitting position) • I. • ••• em. 11. . •.. em. 

Pelidisi • • • • • • I. . ........•.......... II .•.....•......•...•... 
Blood content of the skin (S). I. I, e, a, o, u. 

Turgescence of the tissues (Cr). I. I, e, a, o, u. 

Condition of the subcutaneous 

II. l, e, a, o, u. 
II. l, e, a, o, u. 

fat layer (T) • • • • 

Condition of the muscles 

Bone structure : • 

Glands 

Teeth • • • . 

Thyroid gland 

Lungs 

Abdomen 

I. i, e, a, o, u. II. i, e, a, o, u. 
I. i, e, a, o, a. 11. i, e, a, o, u. 
I. Strong. medium, weak, slight rickets, severe rickets, 

other pathological modifications. 

II. Strong, medium, weak, slight rickets, severe rickets, 

other pathological modifications. 

I. . ............................................. . 

II •.....................................•......... 

I. Looked after, not looked after, neglected, treated, not 

treated, decayed : yes, no. 

II. Looked after, not looked after, neglected, treated, 

not treated, !lecayed : yes, no. 
1. normal, hypertrophied 1, 2, 3, goitre : yes, no. 

II. normal, hypertrophied 1, 2, 3, goitre : yes, no. 

I. . . . . . . • . • . • . Heart and blood-vessels ............ . 

IL . . . . . . . • . . . • Heart and blood-vessels .......... , .. . . 
I. . . . . . . . • • . . • Sensory organs ................... . 

II. . . . . . . • . . • • • Sensory Organs ..........•......... 

Suffering acute disease • I. since •..... Diagnosis ••.......... · · · · · · · · · · · · · · 
II. since. • • . . . Diagnosis ......................... . 

Suffering from chronic disease: I. since ...... Diagnosis ......... · · · · · · · · · · · · · · · · · 
II. since. • . • . • Diagnosis •................. · · · · · · · · 

In the case of women, any 

menstruation troubles. I. . .•..•......•.••• · • · • · • · · · · · · · · · · · · · · · · · · · • · · · · 

Other remarks • • 

II. ~ ........................... · · ......... · · · · · · · · 

I. . ...................... · · · · · · · ....... · · · · · · · · · · 
II. . ........................................ · · · · · · 

Doctor conducting examination : 
• 



[AN~EX 4.) 

No. 

. ..... CLASS IN ELEMENTARY- PRIMARY- SECONDARY SCHOOL FOR BOYS- GIRLS. 

District : . . • . . . . . . . Street : ......... . 

Date of examination : ........... . 

Parent ~ 
Height Hei~ht 

or .. in standing in sitting Weight Pelidisl 
~ 

breadwinne,.. "" position position 
ci :a z il " Surname and ~ 

.,;; ~ - " 8~ " ..... 
Ol "" - Born Age s Cr T M 

.... ~ 
.. 

Observations .. .. c~ 0 christian names ll~ lll§ E'. "8 
'C '"' % 

Q~ on .. c:~ ll~ .• .c ~ "' .. o· ~~ " "' ~0 "o "' fO "' ~0 

Ill 'S. "" "" Ol 
::;~ Ol t= § .. ~ Ol .,c 

8 ~Q 8 ~e ~e ~e ~= e .. ~= .a ~ " w c 0.::. " o,g - o:: "S o,g "S ~~ z ~ " ;:> < - < "< -- - - - - - - - - -- - -- - ~ - - - - -

·------- . 

-------
-------. 

---- -

-- ------- .. 

-

---··---. 

--- - ----

- ----
• (1) workman; (2) private employee; (3) public official; (4) working on hia·own account ; (5) liberal pro!~sslon. 



CURRENT NOTES ON THE WORK 
OF THE HEALTH ORGANISATION. 

bEATH OF PROFESSOR JEA:-< CA~TACl'ZE~E 
A~D PROFESSOR LEO:-< BER:-:ARD. 

Since the publication of our last Current Notes, the Health Com
mittee has suffered a cruel loss through the death of two of its most 
distinguished members, Professor Jean CANTAcuztsE and Professor 
Leon BERNARD. 

The career of these two outstanding scientists has been described 
elsewhere and we shall therefore confine ourselves here to a brief 
account of the part which they played in the work of the Health 
Organisation. 

Professor CANTAcuzENE first became a member of the Health 
Committee in 1924, when he was appointed to represent the Joint 
Commission of the International Red Cross Committee and the 
League of Red Cross Societies. It was, however, apparent at the 
very outset that his activities were not to be restricted to that field 
and that the Health Committee should be able to avail Itself of his 
extensive scientific culture and authoritative opinion-witness the 
outstanding part which he played in the activities of the Malaria 

. Commission, and more especially in the investigation of anophelism 
in deltas. 

CANTACUZESE was first and foremost a biologist, and it was there
fore only natural that he should interest himself in the activities of 
our Commission on Biological Standardisation, to whose work he 
made important contributions on the unification of anti-dysentery 
serum. He also took part in research work on immunisation against 
diphtheria and scarlet-fever and also on the B.C.G., in which he was 
passionately interested and of which he became, as it were, the pioneer 
in Roumania. He was, in addition, a ntember of our Commission 
for the Teaching of Hygiene. 

Professor Leon BERNARD was one of the Health Committee's 
pioneers ; even in the distant days of 1921, he was already playing 
an active part in drawing up the rules and defining the field of acti' 
vities of the future Health Organisation. It was, however, in regard 
to tuberculosis that his personal infl.;ence on the Health Committee 
made itself most strongly felt, and it was at his instance that the 
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enquiries on the subject of this disease were set on foot in 1924. In 
1928 he played an active part in the Conference for the Study of 
Anti-Tubercular Vaccination by the B.C.G. When the Greek 
Government asked' the Health Committee to co-operate In health 
reorganisation in Greece, it was Leon BERNARD who drew up a scheme 
for the anti-tuberculosis campaign. 

A.s a professor of puhlichealth, it was only to be expected that be 
should become the moving spirit of the Commission for the Teaching 
of Hygiene and actively promote international co-operation between 
schools of hygiene. 

As President of the French Supreme Health Council, he was 
largely instrumental in assuring the success of th«: collective study 
tour in France which took place in 1930 under the auspices of the 
Health Organisation. 

Leon BERNARD was a confirmed believer in international co-opera
tion, and he was a shining example of what he preached, both at 
Geneva and in the numerous international congresses, in which he 
stood out as the eloquent spokesman of French science. 

A tribute was paid to the memory of these great scientists in the 
Council of the League of Nations, which conveyed to their families 
and collaborators the expression of its warmest sympathy. 

AWARD OF THE DARLING FOUNDATION PRIZE. 

The Darling Foundation Prize was instituted to perpetuate the memory of 
Dr. Samuel T. DARLING, who met his death on August 21st, 1925, In a motor 
accident while travelling in Syria In the service of the Malaria Commission. 

The prize, which is to be given to the author of an unpublished work, or a 
· work published within the last five years, on the pathology, retiology, or preven

tion of malaria, was recently awarded for the first time. The recipient was 
Colonel S. P. JA..,.Bs, of the British Ministry of Health. The prize was officially 
presented to him at a public meeting at which M. PILOTTI, Deputy Secretary· 
General of the League, and the members of the Health Committee were present. 

The ceremony was opened by the President of the Health Committee, 
Dr. :\fAosEN, who traced Dr. Darling's scientific career in the following terms: 

"Samuel Taylor DARLING was"a native of New Jersey, where he was born 
in 1872. He had graduated In 1903 at Baltimore, and had stayed on for 

. another two years studying histology and pathological anatomy. 
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" The year 1906. when he started work in the Panama Canal Zone, 
marks the beginning of his connection with the tropics which was to afTord 
such full scope to his enterprising qualities. Some little time before, in 1904, 
the United States had taken over the Zone, and were resuming the work 
a bandoned by the French. In tho e days, tropical countries still had the 
reputation of being ' the while man's grave', and the Isthmus of Panama 
was among the worst examples of the kind. During the summer of 1905, 
the work had been practica ll y brought to a standstill by the bJgh dea th
ra t e among the workers. It was then tha t the great figure of GonoAs 
emerged into prominenre . Darli ng was instructed by him to organise a 

The Darling 
Medal . 

The fir•t 
recipient, 

Col. S .P.Jame•. 

laboratory and to define the part it should play in the solution of the 
grave health problems a ttendant upon the cutting of the Canal. From 
190G to 1915, Darling lin~d in the Zone as chie f of the Canal Commission 
Labora tory, working ,,t l ite ·,\neon Ho pi ta l', a t the summit of a b1gh hill 
overlooking the Paci lie. L1nder his guida nce, the Ancon Hospita l developed 
into a research centre for :t n a rea \\hieh had so fa r had no institution of 
tha t kind. l\la laria in all its aspects, from pathologica l anatomy to 
epidemiology, from thcraJJcutirs to eptomology; Panama recurrent fever, 
bacillary and am ccbic d ysentery, leishmaniasis-all these came within the 
purview of his resea rch. ~cw diseases were described, such as his to
plasmosis ; aiTections neYer lill then encountered in Centra l America 
were d iagnosed, such as recurrent fever and leishmaniasis; a nd in the 
veterinary field Darli ng establi hed the reUology and prophylaxis of an 
enzootic disease of horses and mules : derrengadera, caused by Trypano

somn hippicum Darling. 
" In 1913 we find him still working with Genera l .Gorgas, and accompany

ing him on a trip to South ;V riea to study the causes of high mortaJity 
among the miners of the Tra nsvaal. 

14 
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"When he returned to Panama, the Canal was about to be opened. It is 
too easily forgotten that some engineering works, some industrial or agri
cultural schemes, which have developed the tropics, could never have been 
put tbrough but for the· aid of the medical man. The Panama Canal Is 
a ea8e in point, and side' by side with the Canal builders, General Gorgas 
and Darling have, too, their rightful claim to the remembrance of posterity. 

"During his stay in the Isthmus, Darling's health ha<!, been seriously 
impaired, but the opening of the Canal marked the end of his mission. 
Having been appointed in 1915 ·a member of the International Health 
Board of the Rockefeller Foundation, he left for the Far East at the head 
of a medical mission sent to study the causes of the widespread anremia 
among the populations of the Malay States, Java, and the Fiji Islands. 

"It will soon be a hundred years ago that ,DuBINI discovered the Ancy
lostoma at Milan ; later, in Switzerland, during the construction of the 
St. Gothard tunnel, PERRONCITO COnnected this parasite with the retioJogy 
of certain kinds of anremia. Only since Darling's visit to the Far East, 
however, has the problem of uncinariasis been given its due epidemiological 
and social Importance. Darling's research work led immediately to a dis
tinction between infestation and disease as a result of his method of 
hrematode counts. 

"To be a carrier of Ancylostoma is not in itself sufficient to entail ancy
lostomiasis, for the anremia characteristic of the disease depends upon the 
number of parasites. The recognition of this very simple fact made possible 
a refmement of the diagnosis of tropical anremia, the identificaton of true 
ancylostomiasis, and the assignment of .other forms of anremia to other 
·causes. such as malarid, malnutrition, or overstrain. 

"On his return from the Far East In 1918, Darling was appointed 
Professor of Hygiene at the Sao Paulo Faculty of Medicine.· Here he 
continued his work on ancylostomiasis, and thereby claimed a place among 
·the benefactors of.mankind. Instead of the delicate and ineffectual treat
ment with thymol, he advocated oi! of chenopodium, determined Its dosage 
and demonstrated that two administrations of this drug were sufficient to 
eliminate 95 per cent of the parasites. A very powerful weapon was thus 
placed in the hands of the medical practitioner, and Darling, quite logically, 
ranked this above every other preventive measure, advocating mass treat
ment with unshakable faith in its .value. Up till then, it had been a regular 
rule never to treat without first establishing a microscopic diagnosis, and, 
In such circumstances, any attempt at mass treatment was bound to involve 
a costly and intricate organisation. Darling had the courage to propound 
a rule that must have struck his hearers as something like blasphemy, and 
to rule out stool examination as superfluous whenever enquiries had shown 
Infestation to be widespread. Such an attitude appeared at first sight 
unscientific, and aroused much criticism, but it ultimately overbore oppo
sition, and redounded to the advantage of the health of many millions. 

"In 1921, still poor In health, Darling left the tropics for the United 
States, where he was appointed Professor holiDris causa at the Johns 
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Hopkins University School of Hygiene and Public Health. ID 1922 the 
ROckefeller Foundation gave him the directorship of its malaria research 
laboratory at Leesburg in Georgia, a pod. he was to hold until his death. 
This enabled bim to take up onee more the research work be bad atarted 
16 years earlier, ~nd to enter upon it again with Interest unabated. He Ia 
perhaps the f~rst malariologist to begin to study malaria In the United 
States after acquiring a well-nigh' universal knowledge of the disease In 
every latitude and clime. 

••DarJing'.s: findings rank nowadays among the establls~ and unchal
lenged facts of our. knowledge. Following CARTBR and others. Darling . 
•conflrmed that the only Important vector of malaria In the south Ia A.. qua, 
drimaculat~: He suc'ceeded in discrediting the anamnesis method as a means 
of conducting malaria surveys,; and in substituting investigations Into . 
the spleen rate of children as affording an indication of the degree to which 
the population was lnfectrd with malaria. Thereafter he adapted this 
same method to the conditions prevalent in the United States, where 
splenomegaly is usually _but very ~light. Even now, 1( we examine the 
plan of work h~ drew up at Leesburg some ten years ago, we shall be struck 0"' 

. by its modern quality. As early as 192-t he was studying experimental 
malaria by means of malariatherapy, the conditions governing the experl
menta·J infection o~ mosquitoes, and the morphology of anopheles eggs." 

It rested with 'the Chaimtan of the Malaria Commission, Dr. A. LuTRAIIJo, 
to outline the scientific achievements of Colonel JAKES. 

After• referring to the im
portant position occupied by the 
prizewinner in the Malaria 
Commission, whose last. two 
generai reports bore the imprint 
of his work, Dr. Lutrario de- 0 

monstrated bow Colonel James, 
by e~ploring the exper~mental 
field offered by malariatherapy, 
bad increased the sum of know
ledge on the subject o~ the · 
pathogenesis of malaria. 

0 

His 
researches have thrown light 
on such qUestions as the trans
mission of the infection from 
man to the mosquito and from 
the mosqulto to man, the period 
of incubation of thf) disease, the . 
influence · .!)f . the . number of ColonelS. P. JAMES. 

mosquito...:bites, the seasonal 
Incidence of primary attacks, and the periodicity of relapses. . · 

It is not only the knowledge of malaria, 'however, that ba1 profited by bil 
{elearche~ ; malariatherapy as a .ystem of treatment has also benefited greatly. 
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Colonel James was the first to use the mosquito-bite process for infecting the 
patient, and to fix the technique ; it was he who advocated the use of the different 
plasmodia, Including P- falciparum, as agents of Infection. 

Alter thanking the Darling Foundation Committee for the, honour conferred 
upon him, Colonel JAMES referred to his friendship with Darling, whom he had 
known and appreciated 22 years before in Panama, where he himself had been sent 
by the Government of India to study yellow fever in the Canal Zone. Darling, 
who was studying the transmission of malaria, had then already established 
the relative importance of the different species of carriers by original processes 
which 20 years later were successfully employed by the members of the Malaria 
Commission in different parts of the world. He possessed in high measure tbe 
qualities of perseverance, determination, and endurance which make a pioneer 
and a scientist. He had a constructive mind, and was not devoid of critical 
sense, and it was because he had been able to judge at the outset what might 
be expected in given circumstances from different methods or fighting malaria 
that his advice had been so useful to the Malaria Commission during the journey 
in Syria in the course of which he lost his life. 

FOUNDATION OF A L£0N BERNARD PRIZE. 

In order to perpetuate the 'memory of Professor Leon BERNARD, various 
members and ex-members of the Health Committee have proposed to open an 
international subscription with a view to the .creation of a fund for the periodic 
award of an international prize for social medicine ; the award would be made 
by the Health Committee and would bear the name of the LEON BERNARD 
PRIZE . 

. This suggestion has been warmly welcomed in all quarters. A. subscription 
list for the collection of the capital required to create this foundation is now 
open ; subscriptions may be paid in to the " Fondation Leon Bernard" account 
at Lloyds and National Provincial Foreign Bank Ltd., Geneva. 

RIO DE JANEIRO INTERNATIONAL LEPROSY RESEARCH CENTRE. 

The Rio de Janeiro International Leprosy Research Centre, which was inau
gurated on April 20th, 1934, was founded by the Brazilian Government under 
the auspices of the League and with the aid of grants from the League, the 
Brazilian Government, and M. Guilherme GuiNLE, a Rio philanthropist. Its 
governing body is the Health Committee of the League, and there is on the spot 
a Board or Management consisting of M. GUINLE, Chairman ; the Director or 
the Federal Public Health Department ; the Director of the Oswaldo Cruz 
Institute ; Dr. P. BALIN A, Professor In· the University of Buenos Aires ; 
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Dr. E. RABELLO, Professor in the Lniversity of Rio de Jane-iro; Dr. A. HERRim.\. 

RESTREPO, Director of the Colombian 1\"ational Leprosy Department ; nml 
Dr. E. BuRNET, Secretary of the League of Nations Leprosy Commission, who 
was appointed by the Secreta'ry-General of the League. The Director is Pro
lessor Carlos CHAGAS, Director of the Oswaldo Cruz Institute and member of 
the Health Committee. 

The objects of the centre are : (1) leprosy research : clinical, epidemioio~il"al, 
biological, and therapeutical ; (2) specialised instruction available to scientists, 
me<..ical men, and public health experts from ail countries; (3) the deveiopnwnt 
of world-wide co-operation in the campaign against leprosy. 

It meets the same need in South America as is admirably met by similar 
institutions in the Far East; hence the seventh Pan~An1erican Intcrnation:.\1 
Conference (Montevideo, December 1933) passed a resolution inviting the 
countries of the two Americas to co-operate with the new institution nt 1\io 
by sending specialists there and to contribute to it financially ; a specialised 
theoretical and practical course will be given there to enable them to train 
medical men and public health experts in leprosy prevention. 

The centre is temporarily housed in the Oswaldo Cruz Institute, and its 
Board oi Management is arranging for new laboratories to be lltted up. 

The work is divided into four branches: (1) clinics and epidemiology; (2) bac
teriology and immunology ; (3) therapeutical chemistry ; (4) "'tiology and 
pathogenesis. 

The centre possesses the following facilities : 

Leper colonies : The new leper colony at Curupaity, near Rio, and the 
up-to-date leper colony of Santa Isabel, near Bello Horizonte, accommoda
ting about 1,500 lepers in all. 

Clinic: At Curupaity, a pavilion with about 50 beds, specially constructed 
for clinical and therapeutical research. 

Laboratories: The Oswaldo Cruz Institute and the Curupaity leper colony. 
Epidemiology : The Federal Department of Health co-operates with the 

centre (inspection ; dispensaries). 

While retaining its independent organisation, the State of Sao Paulo Leprosy 
Department is prepared to welcome workers recommended to it by the centre. 
The State will place at their disposal its central organisation (prophylaxis service, 
dispensaries) and its five up-to-date leper colonies, which will have accommo
dation for at least 4,000 lepers by the end of 1935. An inspectorate of epidemi· 
ology and prophylaxis is attached to each of the four most Important colonies. 

The League of Nations will shortly select two lcprologists from Europe or 
the United States to take part in the researches proceeding at the Rio centre. 
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INTRODUCTION. 

Infant mortality is the price of adaptation paid by each generation 
when entering life, just as the settlement of a new country takes 

Jts toll from its immigrants. It must therefore be a matter for 
great comfort and rejoicing, especially at a time when mankind is 
suffering severe defeats in the economic field, to find that a large 
part of the world has become infinitely less hostile than formerly 
to young human life. . 

Realising the historical importance of the reduction within a single 
generation of the infant mortality by one-half or two-thirds in so 
many countries, and confident that further reduction could be 
secured even where the fall of the rate had been greatest, the Health 
Committee of the League of Nations decided in its sixth session 

S.d. N. U:JO (F.) 1225 (A.) 12/34 Imp. Darantiere, Dijon 
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of April-May 1926 to und~rtake an intensive study of the infanl 
mortality in selected areas. This study was carried out during thE 
subsequent years in seven European and four South American 
countries under the auspices of the respective national health 
services. The results have now, been published by the Health 
Organisation of the League.1 

The present analysis is not presented as a n~w study of this 
material, but is meant to supplement it by an attempt to assign to 
the problem of infant mortality the place it should occupy in the 
framework of the great demographic change that has characterised 
the last generation or two. 

History furnishes many examples of an increase or a decrease of 
the population over large areas resulting from changes in economic 
and social conditions. Movements of a different origin, such as 
those due to unusual epidemic prevalence, have also been frequent. 
As a result of ihese movements, whatever their cause, the·areas of 
high pressure of population have frequently changed, thereby 
provoking migrations which have deeply affected the destiny of 

. mankind. · . 

The demographic changes which have occurred during the last 
half-century are probably more profound than any of the earlier 
ones because of the greatly 'increased rapidity of social and economic 

· development resulting from an avalanche of technical inventions. 
Changes which formerly required centuries are now accomplished 
in decades, almost from year to year, and the movement of the 
population is quickly reacting to the new accelerated tempo of 
events. -

At the same time, a new and important factor in the demographic 
balance, negligible in earlier centuries, has made itself felt-namely, 
sanitation and preventive medicine. The rapid development of 
these sciences enables us to foresee the possibility of a directed 
demography as counterpart of a directed economy. Such achieve
ment is, however, hardly within the realm of immediate possibili-

1 ~ee, particularly, .I:ea~e of Nations, Health Organisation : Memorandum 
relatmg to the Enqu1r1es mto the Causes and Prevention of Still-births and 
Mortality during the First Year of Life; Geneva, 1930, document C.H.820. 
Consult also the various national memoranda and Robert DEBRE, Pierre 
JoANNON and M. T. CREMIEU-ALCAN : La Mortalitt! infantile et Ia Morlinatalilt!. 
Masson et Cie, Paris, 1933. 
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ties, largely because of the difficulty in disentangling the various 
influences of which statistics reveal only the combined result. 

It is in infancy that the reduction of mortality has been greatl·st, 
because it was at this age that life was most lavishly wasted. It is 
also against the dangers threatening infant life that medical and 
sanitary science has been most successful. The further reduction 
of infant mortality largely depends, apart from social and economic 
conditions, upon the general application of already well-established 
principles. 

The reduction of infant mortality raises many important 
·demographic questions, among which its relation to the unprece
dented fall of the birth rate is of great interest. The coincidence of 
the two has resulted in a far greater demographic efficiency than 
at any previous time in history. The new generation is produced 
and an increase of population maintained with a far smaller effort 
than before : fewer pregnancies and child-births but more babies 
survivmg. It is .a process of rationalisation which results, first of 
all, in an amelioration of the social position of woman, but also in 
an important diminution of the dead charges upon the family and 
the community. 

The degree of interdependence between the fail of the birth rate 
and the fall of the infant mortality rate bas been the subject of 
much discussion. It wilJ be dealt with in the following pages. The 
effect on infant mortality of urban and rural conditions, so important 
on account of the increasing urban concentration of the population, 
constitutes another problem of equal importance. The chief object 
of the following pages is to present a statistical documentation 
capable of throwing some light upon these problems. 

I. THE GREAT DEMOGRAPHIC CHANGE. 

1. FALL OF THE BIRTH RATE. 

We know little about fluctuations of the birth rate in earlier 
centuries, although there is some evidence of their existence ; but 
their magnitude has undoubtedly never been comparable to those 
now in process in most countries inhabited by European races. In 
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so far as Europe is concerned, the decline of the birth ra te began 
in Normandy at the very beginning of the nineteenth century and 
spread slowly to other parts of France, notably the Garonne valley. 
It was remarked in Scandinavia shortly after the middle of the 
century, in the United Kingdom and in Central Europe, after a 
temporary increase, in the 'eighties, and in Southern Europe in the 
'nineties. In the 'eighties, most European countries still had birth 
rates well over 30; only in France, Ireland, Sweden and Switzerland 
were they below 30, and nowhere below 20 (sec l\Jap 1). A similar 

1. B!RTI! RATE PER 1,000 I NH ABITAN TS IN £UROPEA:-; Con\TJHJ:;S, 1871-1880. 

~:~;p 1000 

0254 -265 
1m 305-323 

~'?:iS 34 9-37 0 
~ 390-443 

:'\ol <' : The numl.Jcr of l>irlhs is available for Russia, but not that of the 
population. 

decrease occurred also in countries outside Europe inhabited by 
people· of European origin. In 1\lassachusetts, the decrease set in 
in the 'sixties, in Australia in the 'seventies and in New Zealand 
in the 'eighties. The fall is consequently not due to the increase 
of population pressure in Europe. There is, on the other hand, no 
indication of this fall having extended in the nineteenth century 
to Asiatic or African peoples. 
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The downward trend of the birth rate in most countries inhabited 
by people of European origin continued fairly regularly up to the 
outbreak of the war. From 1915 to 1919, the birth rate dwindled 
to about half of its pre-war level in the belligerent countries. After 
a temporary increase lastit1g only a couple of years, the birth rate 
resumed its downward trend, which has not yet been interrupted 
(see Diagram 2). There is no sign, so far, of this fall slowing up. 
On the contrary, the arrival at marital age of the young people born 
during the lean war years will soon result in excessively low birth 
rates in many countries. 

2. BIRTH RATE PER 1,000 I:'IIHABITANTS IS E:'IIGLAND AX'O \VALES, FRANCE. 

GER>IANY AND iTALY, 1870-1933. 
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A map of the present distribution of the birth rate in Europe 
shows but little resemblance to what it had been half-a-century ago. 
France and Ireland were then the only countries having a low birth 
rate, while the rate was highest in Central Europe. The low Irish 
birth rate, however, was entirely due to the peculiar age distribution 
of the population resulting from very heavy emigration, the 
standardised rate being equal to that of England. In 1932, on the 
contrary, the area of very low birth rate comprised nearly all of 
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Northern, Central and Western Europe (see .Map 3). Six countries 
had in that year a lower birth rate than France-namely (in inverse 
order of their rate), Sweden, Germany, Austria, England and Wales, 
Norway and Switzerland. Birth rates, hitherto unheard-of for a 
country as a whole, were reported in several countries in 1933, such 
as 13.7 in Sweden, 14.4 in England and Wales and 14.7 in Germany. 
Birth rates exceeding 30 are now encountered, as far as Europe is 
concerned, only in Eastern Europe and in the Balkans. It should 
be noted that there are very considerable differences in the height 
of the birth rate from one area to another inside each country. 

3. BIRTH RATE PER 1,000 I NuABITANTs IN E u RoPE AN CouNTRIEs I:-> 1932. 

!:~:p 1000 

D 145-189 
liD 194-24 7 
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l'@ 34Qr364 

- 427 

Note : The data for the Ukraine refer to 1929, those for the remainder of 
the U.S.S.R. to 1928. · 

Important differences between urban and rural Lirth rates have 
existed in most countries at least since their fall began. The lower 
birth rates on the wh_ole prevailing in the towns, t ogether with the 
high urban death rates of the nineteenth century, have had a 
considerable demographic importance by increasing the quota 
required from the rural population in order to maintain the excep-
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tionally rapid industrial development of the last half-century. 
There is now in most countries, however, evidence of a rapid decrt>ase 
of natality in rural districts, which may lead to an approximate 
equality of urban and rural birth rates. 

In 1933, urban and rural birth rates in England and Wales were 
about equal. In Ireland and Scotland, urban rates were higher 
than those of the rural districts, but it must be atlded that the age 
constitution of the town population, owing to immigration from 
the country of young people, favoured a higher birth rate. 

On the European continent, urban birth rates were, during the 
same year, wherever information is available, lower than rural 
rates, but the latter were also rapidly decreasing. In Germany, 
for example, the urban birth rate was 10.9 per 1,000 as against 14.7 
for t.be country as a whole. In the Netherlands, the corresponding 
figures were 17.4 and 20.8 ; in Switzerland, 11.3 and 16.4; and, 
in Spain, 23.7 and 27.8. 

Much has been written about the differences of natality among 
the various social classes. It is certain that, in most· countries, 
the fall of the birth rate has been heaviest among the fairly well
to-do part of the population. The rate is usually lowest among 
intellectuals. Investigations made at Stockholm 1 furnish, however, 
some evidence to the effect that the fall is now equally pronounced 
among the poorer classes of the population and that the social 
differences tend to disappear. 

These various differences of the height of the birth rate are 
important in connection with an interpretation of the infant mortal
ity, but it should not be forgotten that we are here in the presence 
of movements in rapid progress. There is, therefore, as yet, no 
stability in the relative position of the various rates of incidence 
which should rather be considered as consecutive phases of a vast 
radiating movement than· as stable characteristics of the various 
national, urban or social groups. We are naturally bound to find 
similar features in an analysis of the infant mortality. 

An important feature in the fall of the birth rate which has 
hitherto been rather neglected is the diminution of the age of 

1 See "The Fertility of the Social Classes In Stockholm In the Years 19111 
and 1929 ", by K. A. Eo1N in" Problems of Population" (International 1fni~n 
for the Scientific Investigation of Population ·Problems). G. Allen Unwm 
Ltd., London, 1932. 
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mothers. It is obvious that the fall of the birth rate means a 
diminution of the size of families, which again mean,s that the births 
late in life are becoming rare. Hence, a considerable diminution 
of the average age of child-birth. 

Still another factor is at work in this sense. It is found that, 
at the same time as the birth rate is rapidly falling away at ages 
over 30, it is actually increasing for very young mothers. It is _ 
only when the birth rate reaches a very low level that the rate for 
young mothers-declines. This fact is best shown by the Swedish 
statistics (see Diagram 4 on page 539), which have specified the age 
of the mother since the early part of the nineteenth century. We 
find similarly in France that the birth rate of very young mothers 
is higher in districts of low natality than in areas of large families, 
such as Brittany. It is significant that, in Prussia, wheJ;e the 
fall of the natality has been heaviest, the birth rate of women under 
20 remains particularly high (see Diagram 5 on page 539). 

The demographic effect of this change is notably to quicken the 
succession of the generations in spite of the lengthening of life. 
It is likely to exercise an influence also upon the infant mortality. 

2. FALL OF THE DEATH RATE. 

The fall in the death rate preceded and outstripped in most 
countries the decrease of the birth rate almost until the outbreak 
of the war. In recent years, it has slackened in the countries where 
the rate was already low, and it must eventually come to a stand
still, inasmuch as life cannot be extended much beyond the prover
bial four score of years and owing to the increased average age of 
the population. The general death rate is now from 8 to 12 per 
1,000 in the most healthy countries, but in a large part of Europe 
it still exceeds 15. There remains, thus, much room for improve
ment, and notably so in most countries inhabited by a population 
of Asiatic or African origin, where very high rates still prevail. 

The decrease of the death rate has been brought about largely 
by a saving of infant life and a reduction of epidemic diseases, 
tuberculosis and intestinal affections. Little progress has been 

. made, on the contrary, in regard to the chronic affections of more 
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4. LEGITDIATE BIRTHS PER 1,000 MARRIED \\"o~IE~ AND ILLEOIT1MATE UtRTIIS 
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advanced life (see Diagram 6). Although the mortality in adult 
life on the whole has diminished less than infant mortality, there can 
be no doubt that an improved state of health of the parents has 
contributed to the saving of infants. 

6, SPECIFIC DEATH RATES PER 1,000 INHABITANTS AT EACH AGE IN ENGLAND 

AND WALES, 1911-1914 AND 1931 (LoGARITH>IIC SCALE), 
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It may be added that the massive reduction of mortality is not 
confined to infancy, but extends with almost equal relative force 
to the early part of childhood. Although the percentage reduction 
of mortality is practically of the same order between the ages of 
1 and 5 years as under 1 year, its absolute importance is much 

· smaller there, since the death rates have always decreased rapidly 
after the first year of life. This fact proves, however, that the 
reduction of infant mortality is not an isolated phenomenon," but 
a link of a vast improvement in the conditions of child life, which 
may· be counted as the foremost title to credit of a period which 
has failed in so many other fields. 
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3. 1\ATURAL INCREASE OF THE PoPULATIO:'Il. 

The great demographic change is thus caused, first of all, by an 
alteration of the conditions surrounding the entry in life of the new 
generation : fall of the birth rate, decrease of infant and child 
mortality. 

The natural increase of the population; which is at least one very 
important element in determining the population pressure, depends 
on the difference between the birth rate and the death rate. In a 
period when both are moving rapidly and not at the same rate, a 
considerable instability is likely to result; hence the danger of 
generalising on racial characteristics where, in reality, only problems 
of changing relativity are involved. 

7. l'\ATURAL 1:-;cRE.'\S E OF TilE Poi'!.'LATlO:>; PER 1,0()() [:>;HABITASTS IN 

Et·noi'E A N CoesTRtEs, 1871-1880. 
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In the 'seventies of the nineteenth century, before the movements 
of birth and death rates had begun to show any definite tendency, 
the map of the natural increase of the population in European 
countries was very different from what it is to-day (see Map 7). 
The rates of increase were nowhere as high as in the Union of Soviet 
Socialist Republics of to-day. The highest rates were met with in 
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Scandinavia, the United Kingdom, Germany and the 1'\etherlands. 
The increase was only moderate in Southern Europe, on account 
of the prevailing high death rates, and in Eastern Europe, for the 
same reason, probably still lower. In France, the population 
increased only slightly. 

At the time of the outbreak of the war, the rate of natural increase 
had already declined markedly in Sweden, Norway and the British 
Isles, but was still fairly high. On the other hand, it had further 

R. ?\ATURAI, I NCRI::ASE OF THE POPl'LATIOX PJ::R 1,000 l;o.;IIABITA:'\TS I N 
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Note : The data for the Ukraine refer to 1929, those for the remflinder of 
the U.S.S.R. to 1928. 

augmented in the Netherlands, Denmark and Germany and, even 
more so, in Southern and Eastern Europe, where the decrease of 
the death rate had outstripped the fall of the birth rate. 

The present distribution shows a complete change from the pre
war time. The population now increases only slowly in nearly all 
of Western, Northern and Central Europe. In this area, only the 
Netherlands and Iceland have maintained a high rate of increase. 
The increase is fairly fast, on the other hand, in Southern Europe 
and very rapid in Eastern Europe (see Map 8). 
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It is interesting to note that the variation of the rates of natural 
increase from country to country has become greater. The same 
observation holds true in regard to the birth rate and the infant 
mortality. In general, as far as demographic factors are concerned, 
Europe has thus not been moving towards greater uniformity, but, 
on the contrary, away from it. This fact, however, must not be 
interpreted as an accentuation of existing national individuality, 
an interpretation which is refuted by the complete reversion of the 
areas of high and low pressure. The correct interpretation is 
undoubtedly ~hat the elements of organic renewal of the population 
were in a state of natural equilibrium up to the 'seventies or 'eighties 
of the nineteenth century. The new factors which broke this 
equilibrium acted as stones thrown into water, provoking gradually 
spreading concentric circles around the first points of attack. The 
subsequent images of the population map are cross-sections of these 
concentrically travelling circles, and, while, therefore, showing 
greater diversity, reflect no stable situation. The very dispersion 
of the demographic measurements now prevailing prove that we 
are not as yet approaching a new stabilisation. 

The population increase in countries outside of Europe inhabited 
by races of European origin still remains fairly high, but is, however, 
abating almost everywhere, and notably so in the United States 
and Australia, where a rapid decline of the birth rate is taking 

. place. Chile alone, amongst the countries for which statistics are 
available, shows an increase, owing to a fall in the very high death 

I 
rate. 

Egypt, with its very high birth rate, in spite of a death rate which 
is also high, is the only country showing a population increase 
approaching that of the- Union of Soviet Socialist Republics. In 
Japan, with its fairly constant birth rate, the rate of increase remains 
rather high-about the same as in the Balkans. A similar increase 
of population is now met with in Ceylon, where the birth rate has 
increased and death rate decreased. The population increase is 
only moderate in India, approaching the present rates of Denmark 
and Italy. 

It is useful, on account of the rapid changes in demographic 
factors, to establish a measure for the etTort spent by a given 
population in order to increase and spread. A simple measure of 
this sort can be had by establishing the ratio between the natural 
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increase of the population and the birth rate. We will call this 
measure the coefficient of demogra phic efficiency. \Vhr n this 
coefficient is zero, the population is stationary ; when it is negative, 
the population is decreasing ; when positive, it is increasing. A 
coefficient of 0.33 means, for example, that one-third of the births 
is left to increase the population, while the rema inder has gone 
to make up losses by death. It should be remembered tha t this 
coefficient is affected, not merely by the ra tes of fertility and 
mortality, but also by the age distribution of the popula tion. 

9. C oEFFICJEXT OF DE~IOGRAPIIIC E F FICIEN CY ( RAT IO o F i':AT U llAL 1:-.: c n E ASE 

T O LIVE BmTIIS) I N Euno PEAN C ouNT HIEs 1:-1 1 !)32. 
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Note : The da ta for lhe kraine refer to 1 !)2!), those fo r the relll:ti lldcr of 
the U.S.S. H. to 1!l28. 

In Europe (sec l\lap 9), the coefficient of demogra phic efncicncy 
is lowest in Austria, France and Estonia. The rate is now low a lso 
in most of Central Europe and in Sweden. IL is highest in the 
Union of Soviet Socia list Republics, the Netherlands, Iceland and 
the Faroe Islands (0.65), where from one-ha lf to two-thirds of the 
births ciTectively increase the population. 

Equa~ly high coefficients are met with only among the white 
popula tiOn of South Africa (0.64), in Australia (0.57), and in New 
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Zealand (0.54). In 1930, the coefficient of Japan was O.H, that 
of the United States 0.40, while that of India was only 0,25, or 
about the same as that of Belgium. 

Having briefly sketched the framework of the great demographic 
change now in· progress, we shall proceed to analyse the elemt'nts 
of the infant mortality, the reduction of which is the surest road 
to demographic efficiency. 

II. SAVING OF INFANT LIFE. 

1. INFANT MoRTALITY IN THE NINET,EENTH CENTURY AND NOW. 

In the 'seventies of last century, when the birth rate was at its 
height, the distribution of infant mortality in Europe was very 
different from what it is to-day. The rates varied from 100 per 
1,000 Iive.births in Ireland and Norway to nearly 300 in Southern 
Germany ; while, at present, rates as low as 45 or 50 are found in 
Northern Europe, and no rate, except for a few small localities, 
exceeds 200 (see Map 10 on the following page). 

During the period 1876-1880, which is fairly typical for the type 
of community prevailing after the middle of the nineteenth century, 
infant mortality rates below 150 were met with in the three Scan
dinavian countries and in the British Isles, but nowhere else .. The 
infant mortality was highest in Central and Eastern Europe, the 
difference between the latter two areas being negligible. Southern 
Germany showed the highest rates (Wurtemberg, 302; Bavaria, 298 ; 
Saxony, 295). 

We choose for comparison 1912, a normal year as far as mortality 
conditions are concerned, because the great war marks the end of 
the nineteenth century social and economic conditions (see Map 11 ). 
Rates well below 100 were, during that year, met with in the three 

· Scandinavian countries, England, the Netherlands and Switzerland. 
It is interesting to note that these two Central European countries, 
where formerly very high rates prevailed, had joined the area of 
very low infant mortality, where they have remained ever since. 
Central, Southern and Western Europe showed a very marked 
improvement, the ratio being everywhere below 150. Higher rates 
were found only in the Dual Monarchy (Austria-Hungary), the 
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Balkans and probably in Eastern Europe. It wouldJ.hus seem that 
the influences since long at work in the northern countries had 
spread to the entire western half of Europe. 

12. 1:-:FA:'>'T i\l o RTALIT Y PEn I ,000 Ll\' E B IRTHs IN E u ROP EAN Co , l'Rt Es 

I :\' 1932. 
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'ole : T he data for the Ukra ine rcfc•· to 1929, those for the remainder of 
the U.S.S.R. to 1928. 

The last t en or fifteen years have witnessed an acceleration of the 
fall in the infant mortality in nearly all European countries (see 
Map 12). Rates of 50 per 1 ,000 live births, or less, are now 
encountered in Norway, Sweden, Iceland, the Netherlands and 
Swi tzerland. The rates are well below 100 in all of Central and 
Western Europe, except in the countries formerly belonging to the 
Dual Monarchy, and a marked improvement has taken place also 
in t hese, apart from Hungary. The rates for Eastern Europe and 
the Balkans are mostly between 150 and 200 per 1,000. A rate 
exceeding 200 is met with only in Malta. 

While the fall of the infant mortality has brought about consider
able changes in the areas of high and low rates, it is noteworthy 
that no levelling-up of the differences has taken place; they have, 
on t he contrary, been accentuated. During the qujnquennial period 
1876-1880, the coefficient of variation of the infant mortality rate 

2 
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for fifteen European countries was 0.266. No significant change 
had taken place up to the period 1896-1900, when the corresponding 
coefficient for the same fifteen countries was 0.253. In 1912, 
however, the coefficient of variation for the same countries had 
increased to 0.313, and in 1932 to 0.422. Neither of the two latter 
years was affected by any unusual epidemic prevalence, but were 
entirely representative of their time. The explanation of this 
increasing variation of the infant mortality, in spite of the similarity · 
of the methods of control employed in the different countries, is 
undoubtedly that the fall of the rate has begun at different periods 
in the various countries and is progressing with different rapidity. 
Contrary to the nineteenth century, which was still a relatively 
stationary period, 1912 and 1932 give us samples of conditions in 
a continent where rapid changes are in progress. There is no 
scientific reason to believe that the stabilisl!-tion, when it finally 
approaches, should maintain the extreme national individualism 
now shown by the infant mortality and other demographic factors. 

Changes in areas of high and low infant mortality have also 
taken place in several cases inside a given country. In Germany, 
for example, the rates were highest, throughout. the nineteenth 
century1 as far as records go back, in Southern Germany and 
Saxony. ·In 1903, there had been no noteworthy change of the 
relative position. The rate was '250 per 1,000 live births in 
Bavaria, 222 in Wurtemberg, 207 in Baden, and 247 in Saxony. 
The rates were rel!ltively low-f~om 139 to 173-in a belt stretching 
from Schleswig-Holstein in the north to Hesse and the Palatinate 
in the south. The rates were high also in Eastern Germany-from 
207 to 236 in Pomerania, Brandenburg, the province of Saxony, 
Silesia, Posnania, East and West Prussia. 

In 1930, the rates had everywhere decreased enormo~sly. 
Bavaria and Eastern Germany had still the highest rates with · 
from 86 to 122 deaths below 1 year per 1,000 live births. The area 
of very low infant mortality in Hesse remains (55 to 59 per 1,000), 
but these low rates are immediately followed by those of Baden, 
Wurtemberg and Saxony (70 to 72), which were formerly high. 

In Italy, rates below 100 are now prevailing in all of Central 
Italy, where the infant mortality was particularly high in the 
nineteenth century. In Tuscany, the rate was only 69 in 1931 
(in the province of Pisa even 58), or but a trifle higher than in 
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England. In the 'seventies of last century, the Tuscan ralt•s wen•, 
on the contrary, well above 200, and about equal to those prevailing 
in Sicily, where the rate was still 141 in 1931. 

Other features of the internal geographical distribution of infant 
mortality remain constant, on the other hand, such as the excess 
of infant mortality in Northern England as compared with the 
South or the Midlands. 

The fall of the infant mortality has, on the whole, been far greater 
in towns than in rural districts, but the important problem of urban 
and rural mortality will be dealt with in a special chapter. 

13. INFANT MoRTALITY PER 1,000 LIVE BtRTHS tN CERTAIN EuRoPEAN 

CouNTRIES AND IN NEw ZEALAND, 1751·1933 . 
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Although the greater part of the fall of the infant mortality has 
occurred in the twentieth century, its beginning dates, in certain 
countries, much further back (see Diagram 13). This is the case 
notably in Sweden, where the rates were well above 200 from 1751 
to 1775, while they were mostly below that figure during the sub
sequent years. After 1810, a lasting improvement took place, the 
rates for quinquennial periods being 211 in 1806-1810, 192 in 1811-
1815, 176 in 1816-1820, and 159 in 1821-1825. The latter quin
quennium was exceptionally favourable also in France, where the 
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rate was 144, as against 171 during the preceding and 163 during 
the following five years. 

The infant mortality of Sweden rose again to 176 during the five 
years 1826-1830; but, after that time, there has been a fairly steady 
decrease, which has never suffered any serious setback. In France, 
a similar increase occurred after the low rate for 1821-1825. 

In Norway, a rate as low as 118 was met with as early as 1841-
1845. Ten years later, the rate was 105, since when the improve
ment was very slow up to the beginning of the twentieth century. 
The same was the case also in Denmark, where the rates remained . 
around 135 or 140 from the beginning of the records in 1836 up to 
the end of the century. · 

Only a few other countries have statisticS of infant mortality 
dating back farther than to the middle of the nineteenth century, 
but none of those show signs of an earlier decrease. A marked 
increase took place, on the contrary, in Bavaria from the 'forties 
to the 'sixties, an increase of which we find trace also in France, 
Belgium, the Netherlands, Saxony and Austria. 

On the whole, the 'sixties and 'seventies were not favourable as 
far as infant mortality is concerned ; but, after that period, a: marked 
decrease began in certain countries. This was the case notably in 
Finland, the Netherlands, Southern Germany, Switzerland and 
Italy, where the rates continued to fall steadily up to and after the 
end of the century. Little improvement took place until the 
beginning of the twentieth century in the British Isles, France, 
Belgium and Northern Germany. It is evident that we are thus 
confronted, in the nineteenth century, with regional movements 
and not with influences extending to all of Europe. 

Immediately after the beginning of the twentieth century, a 
steady reduction of infant mortality extended to the British Isles, 
Norway, Denmark, France and Belgium. Northern Germany 
follows suit in the. second quinquennium, and the improvement 
then becomes general in nearly all of Europe, apart fr.om the south
eastern countries. 

The decrease of infant mortality has augmented in vigour since 
the war, and there is now hardly any country which cannot show 
jmportant achievements in this field. Only a very few coun
tries still seem to be marking time, such as Lithuania, Hungary, 
Roumania and Bulgaria. 
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Figures for the t:nion of Soviet Socialist Republics are not avail
able for recent years, but the rates for 1928 (167 in European Russia 
proper and 137 in the Ukraine) were much below the pre-war level 
for Russia. 

It is gratifying to note that there is no sign of any slackening in 
the decrease of the European infant mortality. The fall continues 
even in countries where the rates are lowest. A comparison of the 
three years 1930-1932 with the three preceding years shows, in spite 
of the less favourable economic conditions, a decrease of the infant 
mortality in every one of the European countries except Greece 
and Yugoslavia, where an apparent increase may be wholly or 
partly due to an amelioration of the registration. The rate of the 
Irish Free State has been stationary during these years, but a 
new improvement is recorded in 1933. The decrease of the infant 
mortality rate from 1927-1929 to 1930-1932 has been of 10 to 15 
points in nearly all of Central Europe, France, Italy arid Spain, 
and of 4 to 6 points in the United Kingdom and Scandinavia. 

The evolution of the infant mortality rate in North America, 
Australia and South Africa has been much the same as in Europe. 
Rates for the United States birth reg~tration area are available 
from 1915, since when there has been a steady improvement. The 
rate for the three years 1915-1917 averaged 99, that for 1929-1931 

. 65 per 1,000, which is roughly a reduction of one-third in fourteen 
years. A marked improvement has taken place also in Canada, where 
the rate was 82 in 1930-1932 as against 102 in 1921-1923. The fall 
of the North American rates has not been arrested by the crisis, 
the 1932 rates being particularly low. Favourable infant mortality 
rates are recorded also among the white population of South Africa, 
where the rate was 66 in 1930-1932, as against 91 in 1909-1913. 

The lowest infant mortality rates in the world are, however, those 
reported in Australia and in New Zealand. The fall of the infant 
mortality in these countries began in the 'eighties of last century, 
when the rates were comparable to those of Norway, and became 
greatly accentuated in the twentieth century. In 1932, the rate 
was 41 in Australia and only 31 in New Zealand. It is noteworthy 
that this fall does not seem to have come to an end, but has, on the 
contrary, been accelerated in 1931 and 1932. A rate of only 24 
infant deaths per 1,000 live births was recorded in 1932 in the 
town of Dunedin in New Zealand. Rates from 23 to 25 obtained 
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in the provincial districts of Hawke's Bay in the north and Otago 
and the Southland in the south of New Zealand, showing the 
extremely low level to which infant mortality can be reduced. 

The infant mortality of Japan, which has always been low in 
comparison with other Asiatic co~Jntries, has decreased only during 
the last ten years. The rate averaged 133 per 1,000 for the years 
1929-1931, as against 139, 154 and 167 during the three preceding 
triennial periods. 

A noteworthy decrease of the infant mortality has taken place 
since the war also in other Asiatic countries. Th«: rate for India, 
which averaged 206 in 1911-1913, was 177 in 1928-1930 ; that of 
Ceylon decreased from 200 in 1910-1913 to 165 in 1930-1932. 

2. INFANT MORTALITY AND THE BIRTH RATE • 

. The coincidence of the striking decrease of the infant mortality 
with the equally spectacular decrease of the birth rate has induced 
certain writers to assume that the former may be chiefly due to 
the latter. The problem is important and demand&..to be elucidated, 
because this theory raises the question of the utility of the immense 
effort of the last thirty years aiming at the improvement of health 
conditions throughout the world. ' 

It is not unlikely that the social development of this period may 
have had an important influence ·both upon the birth rate and the 
infant mortality, but it is somewhat rash therefrom to conclude that 
there is a causal relationship between these two demographic factors 
overshadowing all other elements. Although it is likely that an 
only baby of a family may frequently be particularly well looked 

. after, it is hard to understand why improved housing and water 
supply, proper care and feeding, attention of visiting nurses, etc., 
should not have the same effect in a large family as in a small one. 

The demographer knows that every one of the general rates that 
he computes is the result of a great many factors-social, economic, 
climatic, sanitary, hereditary, etc. He is wary, therefore, in 
attributing their movements to a single one of these causes before 
having eliminated, as far as possible, the influence of the others. 
It is rather curious, and not altogether to the credit of scientific 
thought, that it should minimise the effect of human will and effort 
just in the twentieth century, when the r~pid movements of all 
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indices vividly demonstrate the influence of the activity of man, while 
it held the contrary view in the nineteenth century, when conditions 
were almost stationary and gave little evidence of his intervention. 

As far as the alleged dependency of the decrease of the infant 
mortality upon the decrease of the birth rate is concerned, the fact 
that the birth rate fell steadily for long years in several countries 
without producing any change in the infant mortality should induce 
us to caution. 

14. INDEX OF LIVE-BIRTH RATE AND OF INFANT MoRTALITY RATE (1871-1875 
= 100) IN AusTRALIA, 1871-1933. 
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Take England and Wales, for example. The birth rate fell 
gradually from 35.5 in 1871-1875 to 29.3 in 1896-1900, while the 
infant mortality, during the same period, rose slightly from 153 
to 156 per 1,000 live births. In France, the birth rate fell from 
27.4 in 1841-1850 to 22.2 in 1891-1900, while the infant mortality, 
at the same time, increased from 159 to 164. Examples exist, on 
the other hand, of very considerable decreases of the infant mortality 
in periods when the birth rate was constant. In New Zealand, the 
infant mortality decreased from 89 in 1892 to 61 in 1909, while the 
birth rate remained constant at about 27. In Australia, the birth 
rate was slightly higher in 1917 than in 1903, but the infant mortality 
fell at the same time from 111 to 56 (see Diagram 14). 
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It may be argued that these are not the spectacular decreases 
of the birth rate to which we have become accustomed in recent 
years. Let us then pose the problem differently. 

If the fall of the birth rate is the principal cause of the fall of the 
infant mortality, then there should obviously be everywhere, apart 
from climatic and such-like influences, a fairly close relation between 
the two. We find, on the contrary, that the two European countries, 
apart from Eastern and Southern Europe, having the highest birth . 
rate in 1932 - the Netherlands with 22.0 and Iceland with 24.3 -
have the lowest infant mortality rate, 46 and 45 per 1,000, respec
tively. The Faroe Islands have similarly an infant mortality of 46, 
with a birth rate of 24.7. Austria, on the other hand, with a birth 
rate of only 15.2, has an infant mortality rate of 106, exceeded 
only by those of the Eastern and Southern European countries. 

A more general measure for the relationship between the birth 
rate and the infant mortality rate can be had by establishing the 
coefficient of correlation between them. It may be useful to explain 
for readers who are not statisticians that a coefficient of 1.0 denotes 
a perfect direct correlation between the two series of figures 
examined,· a coefficient of - 1.0 a perfect inverse cm:relation. The 
values in between these extremes show the degree of relationship •. 
No degree of correlation, however perfect it may. be, proves that · 
a causal relationship exists, as the coinciding movements may be 
due to the presence of a third factor influencing both series of 
figures. Absence of a significant correlation, on the contrary, 
proves the absence of a causal relationship. A coefficient of cor
relation is usually deemed significative only when it is at least five 

· or six times greater than its probable error. 
The coefficient of correlation between the birth rate and the 

infant mortality in fifteen European countries for which reliable 
statistics are available and which have not been subject to territorial 
changes capable of seriously modifying the rates was, in 1890, 
0.477 :1::: 0.135. The coefficient of correlation was thus only 3.53 
times the probable error. 

The corresponding coefficient of correlation for the same countries 
was, in 1910, 0.561 :I: 0.119, or 4.71 times the probable error. In 
1931, it was 0.460 ± 0.137, or 3.36 times the probable error. 

Although there is evidently a certain degree of coincidence between 
low birth rates and low infant mortality rates, we are nevertheless 



INFAI'T l\IORTALITY 

in a position to affirm that the height of the birth rate m•vt•r was, 
and is particularly not now, the principal factor determining the 
level of infant mortality in European countries. 

Still more conclusive results are obtained when establishing the 
coefficient of correlation between the percentage decrease of the 
birth rate and that of the infant mortality rate in the same fifteen 
countries from 1912 to 1932. This coefficient is found to he 
0.274 ± 0.161, or only 1.70 times the probable error. 

The latter result enables us to state that the varying dt•gree of 
success met with by the diiTerent c.ountries in the reduction of their 
infant mortality is not due to the diiTerent intensity of the fall of 
the birth rate. It is clearly impossible to maintain, after having 
established these facts, that the fall of the infant mortality rate 
should be chiefly due to the fall of the birth rate. 

This general conclusion is not invalidated by the fact that a 
significant correlation between the infant mortality and the birth 
rate may be found inside the frontiers of a given country. Here, 
the influence· of sanitary and child welfare work is practically 
eliminated, because the work may be assumed to have been carried 
on, apart" from certain particularly progressive towns, with almost 
the same intensity and according to similar principles throughout 
the country. The diiTerences .must therefore largely be due to 
social and economic conditions the influence of which upon both 
rates cannot be denied. We find thus, for the principal German 
States and Prussian provinces in 1930, a correlation between the 
birth rate and the infant mortality rate of 0.680 ± 0.081, or 8.40 
times the probable error. This coefficient is significative, but 
does not in any way prove that the infant mortality rate is low 
because the birth rate is also low in the same localities. 

A very different result is obtained when the percentage decrease 
of the birth rate and that of the infant mortality rate in German 
States and provinces is considered. A correlation coeflicient of 
0.114 ± 0.157 is found for the decrease from 1903 to 1929, which 
means that there is absolutely no evidence· of any relationship 
between the fall of the infant mortality and that of the birth rate. 
In short, the correlation found for a given year disappears altogether 
when long-time changes are considered permitting the effect of 
sanitary and other progress which affects the infant mortality but 
not the birth rate to intervene. 
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There is no reason to suspect any inaccuracy in the figures upon 
which these calculations are based, as they show a remarkable 
degree of similarity in adjacent provinces of ~imilar character. 
The decrease of the birth rate from 1903 to 1929 varied only 
from 41. to 44 per cent in the whole area comprising Pomerania, 
B~andenburg, the province of Saxony, Schleswig-Holstein and 
Hanover; while it was only 35 per cimt in East Prussia, but from 51 
to 53 per cent in the industrial areas of Rhineland, Westphalia and 
the ancient Kingdom of Saxony. The infant mortality decreased 
between 62 and 67 per ,cent in Baden, Wurtemberg .and Saxony, 
rates which were followed closely by those for Hesse, Hesse-Nassau, 
the Palatinate and Bavaria ; while the Rhineland, Hanover, the 
province of Saxony and Silesia gave percentages of decrease of 47 
or 48. 

It seems obvious, therefore, that the attribution of ·the fall in 
the infant mortality chiefly to the decreasing birth rate is untenable. 
The causes of the reduction of the infant mortality must decidedly 
be looked for elsewhere, and can be elucidated only by an analysis 
of the various factors influencing mortality during this early. part 
of life. 

3. INFANT MORTALITY AND SIZE OF THE FAMILY. 

The number of children per family depends naturally to some 
. extent upon the height of the birth rate ; but there is no reason to 
assume that a given birth rate should always correspond to a given 
distribution of families according to number of children. Two areas 
may have the same birth rate but be composed of quite different 
social and racial elements, which are reflected in the composition 
of the families. One area may have a wide dispersion around the 
mean, another a small dispersi~n, and the mean may nevertheless 
be the same.' 

It should further be remembered that the size of families is related, 
not merely to the birth rate at the time of the census, but depends 
also upon the birth rate during each of the previous fifteen years 
or more. In order to reach an eighth child in a family, for example, 
we have to deal with seven preceding children born in the course 
of half-a-score of years or morl), during which period the birth rate 
may have fallen more rapidly in one area than in the other. 
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Very good examples of wide varia.tions of the distribution accord
ing to families in spite of similarity of the birth rates are furnished 
by the French statistics. 

The French census of t926 classifies the families according to 
number of surviving children for each department. Statistics 
including the children who died before the taking of the census 
would have given a somewhat different result ; but, in so far as a 
comparison between areas with approximately the same infant and 
child mortality is concerned, these differences would not sensibly 
modify the result. 

Brittany, comprising the departments of Finistere, Cotes-du-Nord 
and Morbihan, had, in t926, a birth rate of22.7. The three northern 
departments taken together-Pas-de-Calais, Nord and Somme-had 
also a birth rate of 22.7. In Brittany, there were 404,531 families 
with children, of which t4,727, or 36.4 per t,OOO, had eight childrl'n 
or more. In the three northern departments, 20,839 families, or 
23.9 per t,OOO, out of a total of 873,649 families with children, had 
eight children or more. The excess of proportion of families having 
eight surviving children or more in Brittany over the corresponding 
proportion in the northern departments was thus. 52 per cent. The 
infant mortality in the North was slightly higher than in Brittany
tOt as against 87-but addition of the dead children would not 
change the relative result very materially, the more so as the 
mortality in childhood was higher in Brittany than in the northern 
departments. 

It should further be remembered that, in each family of eight 
children, there has been a first, second, third, fourth, fifth, sixth, 
and se~enth child. When considering children born, according 
to their order in the family, instead of families according to 
the number of children, the differences are thereby increased. 
We thus find 6.t per t,OOO children born as eighth child or more 
in Brittany, as against 3.7 per t,OOO in the northern departments. 
The excess of Brittany is accordingly increased to 65 per cent. 

This comparison does not even represent extreme differences. 
The department of Lozere in the Auvergne had, for example, 52 
families with eight surviving children or more per t,OOO families 
with children, as compared with only t4 per t,OOO in the department 
of Seine-et-Marne in the north-east, although the birth rates of the 
two departments were almost equal (18.t in Lozere and 17.9 i!l 
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Seine-et-Manie): Thus, even -a threefold difference bearing no 
relation whateverto the birth rate can exist inside a single country. 

·. ·- Ii is. more th::ri doubtful,· therefore, whether the distribution of 
families according to size in the -United States of ·America would 
apply to English ·counties having similar birth rates.··· $ince this 
has ~been assumed. by Dr.' Peter McKINLAY and the assumption 
taken as a basis for his ~nvestigation of infant mortality' in relation · 
to'order of birth ·of infant in four English 'counties, 1927-1928,1 

the value of hi~ rates is open ·to criticism. ----_This, of· course; -~oes 
_not 'necessarily invalidate certain general conclusions warranted 
already by his crude data, particularly as far' as certain medical 
characteristics of_ mortality -·amongst- the frrst~born or· for tht1 last · 
births in large -families are concerned. - - -

The Frell.'ch example is quite relevant in this connection; becai:uie 
a 'ra'pidly growing American' population nourished. by immigration'_· 
is lili:ely to be related, in regards to size 'of family, to the English_ 
co'unties. iD: question in much the same way as the northern depart
ments of France .. are_ to Brittany: - There is therefore every reason -
to believe that•the·enormous increase of the infant death rate with 
position in the family. found by the Eng~ish investigators is very _ 
much exaggerated. · · · 

-. . ' .. - .. 
, The infant mortality rates accordmgto pos1t1on or the child in 

the family obtained by theEnglish investigation wer~ as follows<; 
first child, 94 per 1,000 frrst children born alive -; second child, 57 ; . 
third child, 78 ; fourth and fifth child, 114 ; sixth and seventh 
child, 155 ; eighth ~hild and. over, 299. • Jfle .aver~ge is lOt per 
1,000 live births. · · · · · · · · · · · · 

·_· -The eighth child should thus have a more than five t~es greater 
ris~ of. dying -than the -Sf!Cond child, . which , Seeii).s ·-.incredible. ·. 
As a .matter of fact. no other investigation confirms this. extra., . 
ordinary result. _ -.Other investigations do show a _·certain handi.:. -
capping of the first-born and. an increase of :mortality .from the · 
third or fourth' child' and on, but of a much more _moderate 
nature. 

' ' 

• Ministry of Health, Reports on Public Health and Medical Subjects: No. 55, -
"Infant Mortality". Report by Daine Janet CAMPBELL and p; L. _McKINLAY, 
London, 1929. - · ' · · · · · - ·· · · · · 
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First of all, illegitimate births ·should be eliminated from such 
comparison, because their high mortality will affect almost entirely 
the first-born children. The next condition is to establish the exact 
distribution of the births according to ·their order in the family. 
Further, the influence of the age of the mother and of social condi
tions should, as far as possible, be eliminated. Finally, it should 
be stated whether the investigation deals with finished families or 
births occurring in a given year. . 

These conditions are fulfilled by an investigation by WooDBURY 

of live births in selected normal years in eight towns of the United 
States of America. 1 The results obtained by this investigation 
are shown in the table below : 

Infant Mortality in Eight Towns of the United States · 
according to Order of Birth (WooDBURY's Investigation 

of 22,967 Live Births). 

Ratio ot actual to expected deaths 
after elimination of inDuence of 

Infant Index of 
Order of birth lnfant mortality mortality Age of mother. Age of 

mother earnings of lath« 
and multiple births 

First ........... 105 94 93 99 
Second ......... 96 86 88 90 
Third .......... 105 94 98 98 . 

Fourth· ......... 109 98. 1(}1 100 
Fifth ........... 119 107 109 104 
Sixth ........... 123 110 110 96 
Seventh 0 ••••••• 137 123 118 113 
Eighth ......... 136 122 115 105 
Ninth .......... 147 132 120 112 
Tenth and later .. 182 163 142 131 

Total ....... 111 100 100 100 

• Robert M. WooDBURY:" Infant Mortality and its Causes". The Williams 
& Wilkins Company, Baltimore, 1926. 
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The conclusion, 'after eliminating foreign influences, is that · 
the infant mortality of the first-hom is some 10 per cent higher J 

than that of the second-hom children. The infant mortality 
increases after the second .child with the size of the family, but the 
increase is not very great in middle-sized families. It is only in 
the very large families that the increase reaches 30 or 40 per cent, 
once the influence of social conditions, and notably of the increasing 
age of the mother, is eliminated. 

15. INDEX oF INFANT MoRTALITY RATE BY ORDER o F CHILD IN FAMILY 
(AVERAGE FOR EACH SERIES = 100) ACCORDING TO THE INVESTIGATJONS OF . 
WoonBuRY (SELECTED TowNs oF THE U.S.A.) AND McKINLAY (SELECTED ~ 

ENGLISH CouNTIEs). 1 

-MCKINLAY 

(E WOODBURY 

0 -- D WOOOBUP.Y CORR 

~~-------r-------+------~~------~------~-

Note : The white· columns indicate WooDBURY's r esults a fter elimina tion of 
the influence of age of mother, earnings of father and m ulti p le births. 

The results of the investigations of WooDBURY and of l\fcKINLA Y 
are compared below (see also Diagra~ 15). The rates have been 
reduced to index figures in order to facilitate the comparison, and 
WooDBURY's results have been recalculated in order to give averages 
for the fourth and fifth, sixth and seventh, eighth and later child. 
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Indices of Infant Mortality according to Order of Child 
in the Family resulting from the Investigations 

of WooDBURY and 1\lcKtNLAY. 

Order of birth Woodbury 
Woodburr 
corrected McKinlay 

First .. ~ ................ 94 99 93 
Second ................. 86 90 56 
Third .................. 94 98 7K 
Fourth and fifth ......... 113 101 113 
Sixth and seventh ........ 129 103 154 
Eighth and later ......... 158 118 2!16 

Total ............ 100 100 100 

561 

Such tables, however, give only a cross-section at a given moment 
of families in various states of development from the beginning to 
the end of reproductive life. They tell us nothing about the mor
tality of the first- and second-born in a family which subsequently 
becomes large in comparison with those in families who stop there. 
It is more than probable that the encouragement of very large 
families is as uneconomic as it has proved ineffective in promoting 
an increase of the population ·; but these fragile eighth and later 
babies are certainly too rare to exercise a decisive effect upon the 
general incidence of infant mortality. The decrease of the infant 
mortality is due to quite different causes. 

Apart from causes of death relating to the pregnancy and the 
delivery which, in the case of primiparre, undoubtedly become 
more difficult with the increasing age of the mother, a general 
observation regarding the excess of infant mortality in large families 
may be of interest. One is too easily hypnotised by the date and 
year on the calendar repeated everywhere on books, newspapers, 
documents, etc. It may be justifiable to write 1934 in the League 
of Nations' Secretariat, but that does not prevent many parts 
of Europe from still living in nineteenth or even in eighteenth 
century conditions and mentality. Such nineteenth-century people 
are scattered about. even in the most advanced countries. High 
. birth rates and high infant mortality rates were current in the 
nineteenth century, and there is no reason why they should not be 

1 After elimination of influence of age of mother, earnings of father and 
multiple births. 
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so to a certain extent also amongst the nineteenth-century people 
of to~ay. The statistics furnish, therefore, no clue as to the prob
able infant mortality in a large twentieth-century family which, 
in regard to living conditions and mentality, belongs to our own 

time. 

4. THE EFFECTIVE BIRTH RATE; 

No decrease of the infant mortality, however important it may 
be, will suffice to counterbalance the drastic fall of the birth rate 
in the twentieth century ; but it may serve as a par!lchute, and, as 
such, mitigate the demographic disturbances caused by too abrupt· 
changes in the birth rate. 

16. BIRTH RATE AND EFFECTIVE BIRTH RATE (LIVE BIRTHS LESS INFANT 

DEATHS) PER 1,000 INHABITANTS IN THE NETHERLANDS, 1871-1933, 
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In the Netherlands, for example, the birth rate d~creased by 
14.4 points, from 36.1 in· 1871-1875 to 21.7 in 1931-1933. The 
effective birth rate-the birth rate after deduction of the infant 
deaths-decreased during the same period from 28.5 to 20.7, or 
only by 7..8 points. Nearly half of the fall in the birth rate was 
thus made good by the saving of infants (see Diagram 16). 
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Similarly, the birth-rate map of Europe does not undergo a 
complete change by replacing it with a map of the eiTcctive birth 
rate, but some interesting changes are nevertheless observed. The 
eiTective birth rate of Hungary (18. 7) is much lower, for example, 
than that of the Netherlands (22.0), although the Hungarian birth 
rate is a whole point higher than the Dutch rate. The eiTcctive 
birth rat~ of Austria is lower than that of Sweden. The eiTcclive 
birth rate of Iceland (23.2) is almost equal to that of Malta (2-t.l ), 
which has a birth rate of 32.5, as against 24.3 for Iceland. 

The stabilising effect of a low infant mortality in a difficult period 
of transition like ours should therefore not be lost sight of. 

III. AGE DISTRIBUTION OF INFANT l\IORTALITY. 

1. THE SELECTIVE EFFECT OF INFANT 1\lORTALITY. 

If infant mortality is the fee paid on entering life, the question 
arises as to the nature of the forces which take this toll. Are the 
infants exposed chiefly to a selective weeding out of the unfit, or 
are they submitted to a brutal taxation of blind destructive forces 
having their origin in the imperfect control by mankind of his 
surroundings ? 

It is evident that the causes of infant mortality may be divided 
into two distinct categories : (a) those depending upon the fitness 
of the infant to live at all, and (b) those arising from the unfitness 
of the surroundings to support infant life. Mortality due to the 
first category of causes is evidently selective ; those consequential 
to the second category of causes may be selective so long as the 
surroundings remain unchanged, but they are by no means necessar
ily so. They may, on the contrary, quite well weaken the resistance 
of the organism against subsequent dangers. 

Before analysing our direct knowledge of infant mortality in 
this respect, it will be useful to examine the nature of the general 
reduction of mortality which has been going on during the last 
half-century or more. 

When comparing the general mortality rates by age over a long 
period of years, we find, in all countries where infant mortality has 
been materially reduced, an important decrease of mortality also 

3 
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at other ages. This decrease is frequently greater than in infancy. 
Diagram 17 shows the· percentage decrease of mortality by age 
in England and Wales and in Sweden from 1841-1850 to 1926-1930. 
The reduction of the infant mortality during these eighty years 
amounted in Sweden to 62.4 per cent and in England and Wales to 
55.6 per cent. Still higher percentages of reduction were found in 
Sweden up to the age of 9 : in England, even up to the age of 40 

17. PERCENTAGE DEcREAsE AT EAcH AoE oF THE SPECIFIC DEATH RATEs 

IN SWEDEN AND IN ENGLAND AND WALES FROM 1841-1850 TO 1926-1930. 
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Note : The age groups shown are for Sweden : under t year, 1-2 years, 3-4 . 
years, quinquennial age groups from 5 years and on to 80 years, 80 years and 
over; for England and Wales: quinquennial age groups up to 24 years completed, 
decennial groups from 25 to 84, 85 years and over. Note that the percentages 
of decrease are shown measured from the top down ; the lower the line the 
greater the decrease. 

or 44. We shall not attempt here to discuss the reasons for this 
difference between Sweden and England, which is probably mostly 
due to the degree of urbanisation and the spread and trend of 
tuberculosis. In both countries, it is evident, in spite of these 
important differences~ that the reduction of mortality in infancy 
and childhood has not been followed by an increased mortality 
later in life. We must therefore conclude that the massive reduction 
of infant mortality has not in the least impaired any selective effect 
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which it might have had. It must be that the surroundinas have 
" become less hostile so as not to demand a large fee of entry possessing 

no biological utility. · 
The decrease of mortality falls off very markedly after the middle 

of life toward old age in both countries. This slackening of the 
decrease, however, cannot be interpreted as a compensatory efT•·ct 
of the fall of mortality in infancy and childhood, because this fall 
had hardly begun when the persons of advanced age now dying 
were children. 

It is possible to follow the mortality rates by age of several 
generations throughout life in one country only-namely, in Sweden. 
Even there, it is necessary to reconstruct the years of birth from 
the years of deaths combined with the age, and the result can be 
only approximate. It seems reasonably certain, however, that no 
significant error can arise from this procedure. 

A considerable decrease of mortality in infancy and early child
hood occurred in Sweden between 1801-1810 and 1841-1850. This 
decrease of the mortality .of persons born in 1841-1850, as compared 
with those born in 1801-1810, was much less pronounced in later 
childhood, probably .owing to epidemic prevalence in the 'fifties. 
A very marked decrease of mortality occurred, on the other hand, 
from the years of youth and onward, reaching a maximum at the 
ages from 45 to 64. The curves of the percentage decrease by age 
are so regular that they dispel any doubts as to the value of the 
data. ·We may thus conclude that a very marked fall of mortality 
in adult life corresponded to an equally marked fall of infant and 
early childhood mortality (see Diagram 18). 

Diagram 19 shows the percentage decrease of the specific death 
rates in England and Wales of persons born in given years in compar
ison with the corresponding rates prevailing when these persons 
were born. This diagram may thus be taken to illustrate the 
gradually improved chances of life of each new generation. The 
form of the curves suggests that this improvement, which is becom
ing more and more marked, may gradually come to extend up to 
an advanced age. 

It is not possible to determine what efTect the great decrease of 
infant and child mortality in the twentieth century may have upon 
the mortality in adult and advanced age, because the persons born 
during these years have not yet ·reached that stage of life. l:p to 



566 · INFANT MORTALITY 

18. SPECIFIC DEATH RATES BY AoE IN SWEDEN OF PERSONS BORN 

APPROXIMATELY 1801-1810 AND 1841-1850, AND PERCENTAGE DECREASE OF 

THESE RATES AT EACH AoE PROM THE FIRST TO THE SECOND OF THESE GROUPS. 
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The decennium of birth is approximate, having been calculated from the year 
of death and the age at death, which is given only in quinquennial age groups. 
Note that the percentages of decrease are shown froni the 100 line downward ; 
the lower the line the greater the decrease. 

19. PERCENTAGE DECREASE AT EACH AGE OP THE SPECIFIC DEATH RATES 

IN ENGLAND AND WALES OF PERSONS BORN APPROXIMATELY DURING THE YEARS 
INDICATED FROM THE CORRESPONDING SPECIFIC DEATH RATES PREVAILING AT 

THE TIME OF THEIR BIRTH. 

Note : Same observations as for the previous diagram. The relatively low 
decrease at the ages 25-34 of persons born 1886-1890 Is due to war mortality ; 
without this incident, the trend of the curve would not have been disturbed. 
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the present, the persons born under the star of the falling infant 
mortality have also benefited by a lowered mortality in childhood 
and youth, but the regularity of the curves is much disturbed by the 
influence of the war and the great influenza epidemic of 1918-19. 

The general impression gained from the available material is that 
the easier a generation passes through infancy and childhood, the 
better are ·its chances of survival later on. This conclusion tallil'S 
with what we know-that a high mortality in early life corresponds 
to a large amount of infectious disease of various kinds which may 
leave the organism permanently impaired and therefore less resistant 
later on in life. 

20. INFANT MoRTALITY BY MoNTHs oF LIFE PER 1,000 LtvE BIRTHS IN GERMASY, 
IS THE UNITED STATES AND FOR INFANTS OF GERMAN MoTHERS IN TilE LATTER 

CouNTRY IN 1930. · 
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A very low infant mortality, on the contrary, is selective, because 
it eliminates, in the first place, the infants unfit to live at all. 
Hence, an additional argument in favour of a massive reduction 
of the infant mortality. 

2. NEO-NATAL AND LATER INFA:-IT !\IORTALITY. 

It is natural that the mortality should be highest immediately 
after birth, and it is obvious that neo-natal deaths must comprise 
a large proportion .of the infants unfit to live at all. Diagram 20, 
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which gives the infant mortality by months of' age in the United 
States of America and in Germany, shows how the mortality during 
the first month of life stands out distinctly from that of the sub
sequent months. The infant mortality falls regularly from. the 
second month of life and on, but the curve tends to flatten out 
from about the ninth month. 

A detailed analysis of the mortality during the. flrst month of life 
shows a similar distrihution. By far the greater part of these 
deaths occur during the first week of life, and their number decreases 
regularly from the second to the fourth week. The mortality on 
the first day of life is frequently as high or higher than that of the 
remainder of the first week. 

Infant Mortality during Various Parts of the First Month 
of Life in England and Wales in 1931, and in the United Stales 

· Birth Registration Area in 1930. 
(Rates per 1,000 live births.) 

Age 
· England and Wales The United States ol America 

Male Female Persona Male Female Penons 

Under 1 day ........ 11.6 9.1 10.4 16.8 13.1 15.0 
1 day ••••• 0 •••••••• 3.9 3.1 3.5 4.7 3.6 4.2 
2days •••••••••••• 0 3.8 2.4 3.1 3.4 2.4 2.9 
3days ............. 2.6 1.8 2.2 

.~ 4 days •••••• 0 •••••• 1.3 1.1 1.2 
5.8 4.4 5.1 5days ............. 1.0 0.8 0.9 

6days •••••• 0. 0 •••• 0.8 0.7 0.8 I \ 

Total under 1 week .. 25.1 19.0 22.1 30.7 ' 23.5 27.2 

·1 week ............ 4.4 3.6 4.0 ' 4.2 3.5 3.9 
2 weeks ............ 3.6 2.6 3.1 2.7 2.3 2.5 
3 weeks ............ 2.7 2.0 2.4 2.3 1.9 2.1 

Total under 4 weeks .. 35.8 27.2 31.6 39.9 31.3 35.7 

It appears from the above figures that the mortality is heaviest 
at the ti~e of birth and shortly after, and that it subsequently 
?ecreases ~apidly. The mortal~ty on the first day of life amounts, 
m the Umted States of America, to more than half, in England 
and Wales to nearly half, of the first week's mortality. The 
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first week's mortality accounts in the United States for three-fourths, 
and in England for over two-thirds, of the whole mortality during 
the first month of life. The mortality during the first month is, 
in England, nearly equal to, and exceeds in the L"nited States, the 
total of mortality during the subsequent eleven months. 

This decrease of mortality continues right up to the age of puberty. 
The interpretation of this fact must be that, once most of the quite 
unfit are eliminated, the surviving infants or children gain rapidly 
and more and more completely a foothold in life. 

I 

21. INDEX FIGURES oF THE INFANT l\loRTALITY BY AGE (THE RATES 

AT EACH AoE FOR 1906-1910 TAKEN AS 100) IN ENGLAND AND WALES IX 

QUINQUENNIAL PERIODS FROM 1911 TO 1930. 
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Note: The curves do not show the rates of mortality, but the relative amelio
ration at each age. 

It now remains to be seen in what part of infant life the reduction 
of mortality has been the most active. Unfortunately, we do not 
possess much detailed information over a long period of years as 
to the age distribution of infant mortality. Such information is 
available for England and Wales for twenty-six y~ars, during which 
period the infant mortality has been reduced by about one-half. 
Diagram 21, in which the mortality rate of each age-group in 1906-
1910 has been taken as 100, shows the various stages of the decrease. 
It appears from this diagram that there has been very little reduction 
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of the mortality rates during the first week of life. The percentage 
reduction of mortality on the first day of life is about the same
tO per cent-as during the six subsequent days. After the first 
week, the reduction is gradually becoming greater and reaches a 
maximum between the third and the sixth months.. Th': steepness of 
the infant mortality curve by age (diagram 20) is ~bus becoming more 
and more accentuated, its highest part remaining nearly constant. 
while the slope is being hollowed out and the flatter part worn away. · 

The earlier reduction of infant mortality has probably followed 
similar lines. Diagram 22 shows that, in England and Wales, the 
mortality of infants over 3 months has always been subject ~o 
greater fluctuations than that of early infancy. Diagram 23, which 
shows the course of infant mortality under and over 1 month in 
New Zealand, is still more conclusive. The decrease of mortality 
over 1 month began already towards the end of the nineteenth 
'century. The total reduction since then now amounts to over 
five-sixths, although the rate, as early as in the 'eighties of last 
century, was much lower than those prevailing at the time in 
European countries. The decrease of the mortality under 1 month, 
on the contrary, began only after the war and has, so far, not 
exceeded one-fourth. The latter rates have shown a remarkable 

' degree oT stability, the fluctuations never having reached 10 per 
cent over a period of more than forty years, although the infant 
mortality over 1 month decreased by two-thirds during these years. 

We may conclude, therefore, that infant welfare work and other 
forces active in the reduction of infant mortality, during long years, 
has benefited the infant only after the first shock of birth has 
been passed. The statistics of several countries in recent years 
show a beginning decline also of the neo-natal mortality,. which 
can be explained only by assuming that new forces are active. 
It is probably too early to venture a definite opinion as to the 
nature of these forces ; the reduced average age of the mothers may 
have some influence, and so may pre-natal care or still other factors. 

3. GEOGRAPHICAL DISTRIBUTION OF EARLY. 

AND LATER INFANT MORTALITY. 

Given the fundamental differences in regard to the height, causes 
and decrease of early and later infant mortality, it is useful to 
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2?. INFANT l\loRTALITY UNDER AND o\'ER 3 MoNTHs OF Aos PER 1,000 LtvB 

BIRTHS IN ENGLAND A!'ID WALES, 1881-1930, 
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establish the geographical distribution of each. A serious difficulty 
intervenes, however, in the form of the different rules of registration 
in use in the various countries. In certain countries, such as France, 
Belgium and Spain, infants dying during the_ first days of life, before 
being registered, are counted as still-births. The efTect of this is 
to swell the still-birth rate at the expense of the early infant mortal
ity rate. It is difficult to estimate the exact efTect of this procedure, 
but it is. probable that it may result in a fictitious diminution of 
the first month's mortality of about one-fourth. It is possible that 

24; INFANT MoRTALITY Ul'(DER 1 MoNTH OF AoE PER 1,000 LivE BIRTHS 
IN EuROPEAN CouNTRIES IN 1929. 

~:~:PIOOO 
CJ 19-33 
c:!J 37-44 

r:::i]47 - 57 
llf.1 71 

Note : The data for the Ukraine are for 1929, those for European Russia 
proper for 1928. · 

the registration of infant deaths may be defective also in certain 
other countries; such deficiency will naturally be most pronounced 
among infants dying shortly after birth. An international compari
son of early infant mortality is therefore more subject to caution 
than the rates for the remainder of infant life. 

In order to remedy to some extent this defect, two maps referring 
to neo-natal mortality have been prepared-one showing the 
mortality under 1 month (Map 24) and another (Map 25) where the 
still-birth rate has been added to these rates in such ·countries 
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where the registration of still-births seems to be reasonably 
complete. Even the last measure, however, is not wholly satis
factory, because the definition of still-births is not the same in all 
countries. A comparison of the two maps may neverthdess be 
useful. The second map brings out, for example, that France and 
Belgium should not be in the lowest but in the second group of 
countries for early infant mortality. 

Map 25 should thus, in theory, show the mortality from about 
three months before to one month after birth. The uniformity of 
these rates, in spite of all imperfections of the data, is rather remark
able. Apart from Portugal and Hungary, where early infant 
mortality is very high, the rates varied only from 49 to 80 per 1,000 
births. Infant mortality rates over 1 month varied i~ European 
countries, on the other hand, from 23 to 155, or by more than six 
times the lowest rate. This agrees with the observations made in 
the previous sub-chapter concerning the smaller decrease of early 
infant mortality in comparison with later infant mortality. The 
mortality rates shown on Map 25 result largely from causes relating 
to lack of vitality, those on .Map 26 (over 1 month) mostly from 
causes resulting from surroundings, and surroundings are more 
subject to change than is vitality. 

We find, on Map 25 (still-births and infant mortality under 
1 montl;l), the lowest group constituted by the Netherlands, Iceland, 
Norway, Sweden and Switzerland, which are also the countries 
having the lowest infant mortality over 1 month. The rates for 
these countries, which vary from 49 to 53, are about equal to those 
of New Zealand (50 in 1929, 46 in 1932), and may thus be considered 
as typical for CO\Jntries having a healthy population living under 
reasonably good social conditions and enjoying sufficient medical 
and sanitary attention. New Zealand has succeeded, however, in 
reducing her infant mortality over 1 month to 10 per 1,000 live 
births, while the above-mentioned five most favourable European 
countries showed rates between 23 (Switzerland) and 35 (the 
Netherlands). 

Infant mortality has frequently been stated to be the best 
measure of the sanitary state of a country. There is no such 
measure expressed by a single rate ; but, if the infant mortality 
rate is employed for this purpose, it should clearly be only the part 
of it relating to infants over 1 month. 1'\evertheless, it is obvious 
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that a difference in this rate-as, for example, from 25 in Norway 
to 81 in Italy-corresponds, not merely to differences in sanitation, 
but also, and probably still more, to climatic and social difTl•rences 
quite beyond the control of the sanitarian. 

Central Europe furnishes a goo~ example of this contention. 
The combined rate of still-births and deaths under 1 month ranges 
only from 75 to 79 per 1,000 births in an area comprising Germany, 
Austria, Czechoslovakia, Luxemburg and the Saar Territory. The 
extraordinary similarity of these rates furnishes striking evidence 
of the uniformity of the human element over this area as far as 
the fundamental factors concerning their potential vitality are 
concerned. The infant mortality over 1 month varies, on the 
contrary, in these countries, from 52 to 85 per 1,000 live births, 
without taking into consideration the administrative subdivisions 
which undoubtedly show still greater variations. The latter rates 
are obviously greatly affected by the state of sanitation, which 
seems to have no effect upon the natural selection. 

It would be rash, however, to attribute to racial difTerences the 
variations shown by this total rate of still-births and infant deaths 
under 1 month which we may name birth mortality. It should, 
further, be remembered that race bears absolutely no relation to 
nationality, several races being represented in every one of the 
European countries. 

This is brought out by the fact that the mortality under 1 month 
in the United States by country of birth of the mother shows no 
correlation whatever to the corresponding rates prevailing in these 

. European countries. The still-birth statistics are not published 
according to country of birth of the mother, but it is less necessary 

· to consider them than in Europe, as we are here dealing exclusively 
with registration law and practice in force in the United States. 

Social differences undoubtedly unite with those of nationality 
in forming the rates recorded in the United States ; but the old 
emigration, represented notably by the United Kingdom, Ireland, 
Germany and Scandinavia, is undoubtedly fairly homogeneous in 
this respect. 

The following table shows that the infant mortality rates over 
1 month are always lower in the United States than in the home 
country of the mother, but this is not always the case with the 
early infant mortality. It is further seen that public health work 
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has generally penetrated more deeply amongst the old immigration 
(from the United Kingdom; Germany and Scandinavia) than 
amongst the more recent arrivals (Italy a~d Poland). This 
fact notwithstanding, the Italians benefit from a lower mortality 
under 1 month than the older jmmigration. 

Infant Mortality according to Country· of Birth . 
of the Mother in the United States Birth Registration 

Area, in 1930, compared with the Rates prevailing 
in the Corresponding European Countries. · 

Country of birth of motber 
Italv ................•........ · -
United Kingdom .............. , .. 
Germany ....................... . 
Scandinavia ....................• 
Ireland .• ... , ................... . 
Poland ......................... . 

The United Sialu 
Under Over 

1 month 1 montb 
. 28.8 30.4 

31.4 17.5 
31.8 18.4 
32.9 17.4 
33.4 25.9 
37.5 • 35.3 

All foreign . .. . . . . . . . . . . . . . . 32.2 30.5 

The U oited States : 
White . .. .. .. . .. . .. .. . .. 34.1 · 25.5 
Negro .. .. .. .. .. .. .. .. . .. 47.6 · 51.9 

European countries 
Under Over 

1 montb 1 montb 
43 81 
35 45 
44 52 
28 35 
25 45 
52 100 

If the viability of the new being-the vitality of the population 
I 

so to speak-exercises a predominant influence upon what.we have 
styled the "birth mortality", and if general sanitation and infant 
welfare work,· on the other hand, has been most effective on the 
mortality over 1 month, the relation between the latter and the 
birth mortality may prove of some interest. The ratio of the latter 
to the former may furnish some indication of what has been done 
with the infant material in hand.· Allowing that the result of 
any such comparison must be received with caution. due to the 
imperfection of the data and to the multiple and often intangible 
causes at work, certain facts seem to stand out quite clearly. The 
ratio is lowest-indicating surroundings favourable to the infant 
-in Switzerland, Iceland, Norway, England and Wales, and 
Sweden. It ranges between 0.43 and 0.60 in these countries. 

It is high-between 0.95 and 1.15-in France, Belgium, Luxem
burg, Italy, Hungary and Portugal. It is· of medium height in 
Central Europe· (0.67 to 0.82). A certain influence of climate 
seems to mak_e itself felt in the geographical dist~ibution of this ratio. 
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That there is still much room for improvement is shown by the 
figures for New Zealand, where the ratio between the infant mortal
ity over 1 month and the "birth mortality" was as low as 0.20 
in 1932. We may take it that this is a striking example of a country 
where infant mortality has become truly selective and has ceased 
to be destructive. 

4. ANTE-NATAL MORTALITY. 

The lack of international comparability of still-birth statistics 
has been referred to in the previous chapter. It arises from difTl'r
ences in definition of both the upper (distinction between live and 
dead births) and the lower limits (duration of gestation before an 
abortion is considered a still-birth) defining the term "still-birth". 

It seems wisest, therefore, to refrain from a direct comparison 
of the still-birth rates in the various countries. All that it is possible 
to say with a reasonable degree of certainty is that, in countries 
where the statistics seem to be of a fair quality and where a white 

' . 

population lives under normal climatic and social conditions, the 
frequency of still-births ranges between 24 and 45 per 1,000 births. 
The range may, of course, be wider for local areas. The rate seems 
to be lowest (from 24 to 26 per 1,000) in the four Scandinavian 
countries (Denmark, Norway, Sweden, Finland), the Netherlands 
and Switzerland. The rates for these countries are so similar that 
this cannot be ascribed to chance. There is a similar uniformity 
of the rates in Germany, Austria and Hungary (28 to 30 per 1,000). 
The incidence (40 per 1,000) seems to be higher in England, but. 
this may be due partly to differences in definition. 

It is noteworthy that tlie model country for infant welfare work, 
New Zealand, has not an exceptionally low still-birth rate (29 in 

. 1932). 
This tallies with what a study of other parts of.the world brings 

out-namely, that the still-birth rate is usually not closely related 
to the infant mortality over 1 month. In the six European coun
tries mentioned above as enjoying a uniformly low still-birth rate, 
we thus find the infant mortality over 1 month ranging from 23 
per 1,000 in Switzerland to 58 in Finland. In Central Europe, we 
find equally important variations from 52 in Germany to 109 in 
Hungary. 
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A certain degree of relationship may exist between the still-birth 
rate and the neo-natal mortality. This relationship is, however, 
frequently obscured by the differing definitions of still-birth, which 
affect both of these rates, but in opposite sense. It would be danger
ous therefore to try to establish coefficients of correlation between 
these two elements of the " birth mortality". 

It is natural that some sort of relationship should exist, because 
the still-birth rate must be considered as the prolongation of the 
mortality curve back beyond the moment of birth. The justifica
tion of this conception is borne out by the sex distribution of 
mortality before and after birth, which will be referred to .later. 
It is further justified by another fact which has not received sufficient 
attention-:-namely, that the movements of the still-birth rate show 
a certain degree of similarity to those of the neo-natal mortality. 

We have seen that the great decrease of the infant mortality 
over 1 month which occurred during the first quarter of this cent11ry 
was not accompanied by any pronounced decrease of the neo-natal 
mortality.· The still-birth rate also remained practically constant 
during this period. In recent years, however, a downwa,rd trend 
of the still-birth rate' is noted in several countries. 

In Switzerland, ~or example, the still-birth rate fell regularly from 
28.6 per 1,000 births in 1922 to 23.7 in 1930. In Italy, there was 
a fairly steady fall from 41.6 in 1925 to 31.4 in 1932. In Germany, 
the rate decreased from 32.7 in 1926 to 30.2 in 1931. In New 
Zealand, where the decrease of mortality under 1 week began in 
1929, the still-birth rate also showed a small decrease from 31.5 in 
that year to 29.1 in 1932. The decrease, where not due to changes 
in registration procedure, is everywhere of quite recent date. In a 
great many countries, it has not yet made its appearance. 

It is probable that the lowered average age of the mother is one 
of the causes of this recent decrease of the still-birth rate. It is 
certain •. at any rate, that, once the age of the twenties is passed, 
the frequency of still-births increases rapidly with the age of the 
mother. 

Statistics of the United States Birth Registration Area for 1930 
give a very regular curve of the incidence of still-birth according 
to age of the mother, with a minirr:um between 25 and 29. The 
rates, for ages of mother, of still-births per 1,000 live births were : 
15-19, 44 ; 20-24, 34 ; 25-29, 32 ; 30-34, 38 ; 35-39, 49 ; 40-44, 65 ; 
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45-49, 86. - The regularity of this c~rve is conclusive as to the 
reality of the fact. 

New Zealand statistics show the corresponding ratio for lt•gitimate 
still-births in 1928-1932: Under 20, 23.0; 20-U, 22.5; 25-29, 27.0; 
30-34, 30.7 ; 35-39, 42.7 ; 40 and over, 64.9. 

The close relationship between the still-birth rate and the neo
natal mortality is further shown by their geographical distribution 
in England and Wales, where it may be assumed that the quality and 
procedure of registration are· the same for all parts of the country. 

The table below, in which the rates for each age-group for the 
whole of England and Wales have been taken as 100, show the 
order of the geographical divisions according to height of rate to be 
almost identical for still-births and for mortality during the first 
week of life. The still-birth rate shows somewhat greater range 
than the death rate for the .first week of life, which may be explained 
from the fact that the latter covers certain more or less accidental 
risks which are probably about the same everywhere. 

With the advancing age of the infant, this original order dis
appears. The nature of the risks to which the infant is exposed 
is evidently no longer the same. 

Indices of Still-birth Rate, Infant Mortality Rate at Various Stages 
of Infant Life and Mortality of Early Childhood (the Rate for 

England and Wales at Each Age = 100) in Geographical Dis/riels 
of England and Wales in 1931. 

Districts Still- Under 1-4 1-3 3-6 6-12 1-2 2-5 
births 1 week weeks months months months yean yean 

- - - - - - - -
Greater London. 80 83 77 95 t09 88 73 76 
South-east 1 •••. 82 82 78 64 57 51 53 63 
East ••• 0 •• 0 ••• 96 95 t01 87 69 65 57 65 
South-west .... 97 94 94 80 60 61 65 69 
Midland II 99 109 109 90 95 95 86 87 .... 
Midland I •. 0 0 0 o 10t 104 99 94 95 102 104 102 
North II ...... 10t 112 t05 118 100 127 t50 t33 
North I ....... t04 113 136 129 149 158 190 t67 
North Ill 0 0 0. 0 0 112 114 114 108 110 t09 114 129 
North IV oo 00 00 115 111 ·til 127 t27 135 t36 123 
Wales II o 0 0 o o o o 131 116 107 105 96 78 69 90 
Wales 1 o o • 0 o o 0 o 141 116 122 116 99 118 125 125" 
England and 

too tOO 100 Wales ...... 0 100 tOO 100 100 100 

1 Without Greater London. 
4 
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The stiJI-birth rate is always much higher for iJlegitimate than 
for legitimate birth. This question will be dealt with later on. 

Racial influences are important in the United States of America. 
The still-birth rate was, in 1930, 79 per 1,000 live births amongst 
negroes, as against 34 for the white population. 

5. THE HANDICAPPING OF THE MALE INFANT. 

The male infant dies more easily than the female infant. This 
has always been so, although no sufficient explanation of this 
phenomenon has ever been established. The excess of male mortal
ity is certainly not due to accidents at birth, as ·some have suggested, 
because it persists almost throughout life, and is very marked also 
in old age, when conditions of life of man and woman have again 
become fairly identical. · 

A question of vitality is undoubtedly involved, because the exce~s 
of male mortality is very marked already in intra-uterine life. One 
might be tempted to say that nature has endowed the female 
organism with greater vitality than the male organism, because it 
is meant to bring forth, in due time, the next generation. If so, 
this surplus of vitality dates back to intra-uterine life and does not 
disappear even after the end of the reproductive period, possibly 
because it is not entirely consumed in child-bearing, which now 
rarely goes on to its potential limit. 

The excess of male mortality forms a regular curve, rising from 
intra-uterine life to a maximum at about two or three months after 
birth and falling slowly to a minimum at the age of puberty. After 
puberty, the regularity of the curve disappears owing to the differing 
conditions of life of man and woman (work and child-bearing). 

The English statistics are instructive in this respect. The male 
mortality expressed in percentage of the female mortality of the 
same age-group was, in 1931 :still-births, 118; under 4 weeks, 132; 
4 weeks to 3 months, 140 : 3-6 months, 137 ; 6-9 months, 126 ; 
9-12 months, 121 ; 1-2 years, 118 ; 2-5 years, 110.; 5-10 years, 115 ; 
10-15 years, 99. . 

The corresponding figures for Germa~y in 1930 were : still-births, 
, 118 ; under 1 month, 125 ; 1-3 months, 134 ; 3-6 months, 130 ; 

6-9 months, 121 ; 9-12 months, 109. 
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The curves are not so regular in all countries when only a single 
year is considered, but they all show the same trend. It is this 
peculiar distribution which determines the degree of excess of male 
infant mortality. The proportion of early deaths. increases, and 
with that automatically the excess of male mortality, when the 
infant death rate falls. Hence, a higher male excess of infant 

. mortality in recent years than formerly, a higher male excess in 
countries with a low infant mortality than in those where high 
rates are prevailing. These changes are slow, but quite perceptible. 
An increase of the male excess may thus be taken as a sign that the 
selective forces are gaining on the destructive forces causing infant 
mortality. 

6. AGE OF THE MoTHER AND INTERVAL BETWEEN 
CONSECUTIVE BIRTHS. 

It is unfortunate that no national infant mortality statistics are 
classified according to age of the mother. We have seen above 
that (1) the average age of women in child-bed decreases markedly 
when the birth rate declines, and (2) the incidence of still-births, 
once the factor of illegitimacy is eliminated, increases with the age 
of mothers from 25 or 30 years and on, to become two or three times 
as high toward the end of the reproductive period as amongst young 
women. 

It is probable, therefore, that (1) infant mortality also increases 
when the age of the mother passes a certain limit ; (2) this increase 
would be most marked for the neo-natal mortality ; and (3) this 
might influence the general trend of infant, and especially of neo
natal, mortality. 

WooDBURY has examined this question, but has, unfortunately, 
. made no distinction between neo-natal and later infant mortality. 
His principal table referring to this subject is reproduced below,1 

but some of the rates must be accepted with a certain reserve, owing 
to an insufficient number of observations in these groups (notably 
for the fifth child at ages 20-24). The decimals have been omitted 
as being without any real significance . 

. ' Opus cit., page 73. 
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Infant Mortality Rates by Age of Mother and Order of Births 
in Eight Selected Towns of the United Slates. 

(WooDBURY's investigation.) 

-
Age ·of mother 

Order of birth Total 
Under 40and 

20 20-24 25-29 30-34 35-39 over - - - - - - -
Total ••••••• 0 ••••••• 111 136 109 101 105 127 137 

First ................ 105 126 101 90 103 132 -
Second •••••••• 0 ••••• 96 167 106 74 77 113 -
Third . ' ............. 105 - 125 104 82 73 -
Fourth .............. 109 - 155 100 107. 82 -
Fifth ••••• 0 ••••••••• 119 - 98 136 97 t28 -
Sixth 0 ••••••• 0 •••••• 123 - - 150 102 129 -
Seventh •••••••••••• 0 137 - - 196 122 131 109 
Eighth • 0 •••••••••••• 136 - - - 137 121 -
Ninth ••••••• 0 ••••• 147 - - - 175 134 -
Tenth and later ....... 182 - - - 228 194 160 

-

Very early child-bearing seems to be particularly harmful to the 
infant. WooDBURY obtained the rates of 160 for mothers under 18, 

·and of 129 for mothers of 18 or 19 years of age. 
The above table calls for a little more comment than that offered 

by WooDBURY. At first sight, the indications of these rates are 
contradictory. The infant mortality increases with the age of the 
mother for a first or second child once she has passed the age of 30, 
but this is rarely the case as far as the later children are concerned, 
Moreover, there is no handicapping of the first-born when the 
mother is under 25. It is therefore evident that still another factor, 
not hitherto mentioned, is active. 

The nature of this factor can be surmised from the fact that 
certain rates are much higher than should be expected, notably· 
those for the second child of mothers under 20 ; for the third and · 
fourth' children of mothers from 20 to 24 ; for the fifth, sixth and 
seventh children of mothers from 25 to 29. For still later children, 
the infant mortality decreases regularly with the increasing age of 
the mother. 

This peculiar distribution can be explained only by attributing 
the excess of these rates to the too short intervals between births, 
which have prevented the mother from recuperating strength. 
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As a matter of fact, it is not possible to have two children 
before the age of 20, four before the age of 25, or six or seven 
before the age of 30, unll'ss the interval between births is very 
short. It is reasonable to conclude from the above table, therefore, 
that too short intervals between the births are an important cause 
of an increase in the infant mortality. It is not unlikely that this 
may even be one of the principal causes of the excess of infant 
mortality in large families. 

It is certainly suggestive of this explanation that mothers from 
35 to 39 years of age should experience the lowest infant mortality 
for their third and fourth children and not for their second child, 
as is normal. A second child of that age means in most cases that 
child-bearing has begun at an abnormally late age. When a woman 
reaches her fourth child at that age, it generally means, on the 
contrary, that she has had ample time to gather strength between 
births. 
, WooDBURY has obtained a certain amount of information 
regarding this question only for Baltimore ; 1 but his material seems 
nevertheless conclusive, although it has not been possible to bring 
out the relationship to the other factors influencing the infant 
mortality. The rates found by WooDBURY are shown below. 
They seem to indicate that it is preferable to leave the mother two 
years for recuperating before a new pregnancy. No benefit seems 
to be derived, on the other hand, by extending the interval beyond 
three years. 

Infant Mortality Rates by Interval since preceding Birth 1 

in Baltimore (WooDBURY). 

First births .............................. · · · · · 
All second and later births .........•......... · · · · 

Interval : 

One year ................... · · · · · · · · • · 
Two years .................. · · · · · · · · · · 
Three years ................. · · · · · · · · · · 
Four years and O\'er .................. · · 

Rate per 
1,000 births 

95 
107 

147 
99 
87 
85 

• Opus cit., page 46. · . 
a As measured by the difTerence in even years between the mothers age at 

the time of birth and her age at the time of the preceding birth. 
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It appears, furthermore, that a subsequent pregnancy of the 
mother while the child is still an infant seems also to be very 
injurious to its health. 1 Such cases were not numerous in Baltimore, 
and the rates therefore not quite conclusive. WooDBURY found 
that such infants experienced a mortality from two to three times 
as high as the normal. 

It seems unwise, therefore, to encourage large families without 
at the same time attracting the attention of the parents to this fact. 

McKINLAY has also dealt with the question of the age of the 
' mother in relation to infant mortality. 1 He has estimated his 

births by age of mother, however, by assuming that their distri
bution was the same in the selected English counties as that found 
by KNIBBS in Australia some twenty-five years earlier. This 
assumption is hardly justified, as the distribution of births by age 
of mother varies greatly in time and from one county to another 
(see page 538). It would· also have been preferable to show 
infants of mothers under 20 separately, as they may be expected 
to be subject to a higher mortality than those of mothers from 
20 to 25. 

The results of McKINLAy are as follows· : 

Infant Mortality and Still-Births per 1,000 Births by Age of Mother 
in Selected English Counties. 

Still-births and deaths Infant mortality 
Age of mother In lint day of life less lint day ol life 

15-24 . . • . • • . . . 44.3 ' 49.3 
25-29 ........ : 49.2 51.2 
30-34 .. .. .. .. . 41.3 41.7 
35-39 .. . .. .. .. 60.5 56.7 
40 and over . . . . 81.3 57.8 

Total ..... 50.6 49.8 

Infant mortality 
and still-births 

93.6 
100.4 

83.0 
117.2 
139.1 

100.4 

The course of the rates is irregular, and the result therefore 
inconclusive. It is clear, nevertheless, that the combined incidence 
of still-births and deaths during the first day of life shows a greater 
excess for infants of mothers over 40 than does the infant mortality 
properly speaking after deduction of deaths during the first day · 

· of life. It is not possible to say on the basis of these data, however, 
how far this excess is due directly to the age of the 'mother and 

• Opus cit., pages 43 to 49. 
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what part of it may be due to shorter intervals betwePn the births, 
to the size of the family, to social conditions and the like factors, 

It is a great pity that reliable statistics of infant mortality in 
relation to the size of the family, the age of the mother and notably 
to the interval between consecutive births are so rare. It is suggested 
that these questions be made the subject of future investigation. 

IV. URBAN AND RURAL INFANT MORTALITY . 

. 1. THE URBAN "MALAXATOR". 

More than by the periodical changes of international frontiers 
have Europe and other industrialised parts of the world been 
affected by the progressive concentration of its population in towns. 
An always rising current of young men and women has been flowing 
from the green countryside toward the arid canyons of the towns 
for nearly a century, and thereby radically changed the. mode of 
life of the bulk of the population. Migration of a European country 

'lad to an American farm probably changes his mode of life less than 
his moving some ten or twenty miles from the field to the factory, 
tenement house and town life in general. The urban "malaxator" 
breaks up the old rocks of local backwood particularities and gops 
on steadily blending the new mortar of which the future will be 
built. But, before the cement is ready, much hard grinding takes 
place between the disparate elements thrown together under 
conditions for which their past has not prepared them. 

The force of this movement of internal migration is shown by 
the fact that, in an old industrial country like England, the propor
tion of urban population increased from 50.2 per cent in 1851 to 
80.3 per cent in 1931. Even though the urban growth may now 
be slackening, owing to the lessened demand of labour in industry
which will probably be permanent on account of technical progress
this human current toward the towns will not altogether cease for 
some time to come. This is so because of the rapid fall of the birth 
rate in most large towns, which has gone so far that, in 1933, the 
birth rate was lower than the death rate in thirty-seven EuropPan 
towns of over 100,000 inhabitants, while, in a grPat many others, 
the natural increase was insignificant. 
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The large towns showing a natural decrease of population-which 
is made up by immigration--are far from being confined to a narrow 
area. It suffices to mention them, in order to prove this point : 
Oslo, Stockholm, Tallinn, Riga, Bournemouth, Brighton, Southend
on-Sea, Blackburn, Blackpool, Bolton, Bradford, Huddersfield, 
Oldham, Stockport, Paris, Lille, Bordeaux, Geneva, Frankfort-on
Main, Wiesbaden, Solingen, Wuppertal, Hanover, Brunswick, 
Altona, Hamburg, Berlin, Magdeburg, .Leipzig, Dresden, Munich, 
Prague, Pilsen, Vienna (birth rate, 7.6 ; death rate, 13.6), Budapest, 
Florence and Bologna. Their number increases from year to year.· 

It is also noteworthy that the towns attract more young women 
than young men. Many of these live as domestic servants under 
unfavourable conditions and often return to their homes in the 
country with their health permanently impaired. The importance 
of the health of this class of the population is evident ; they become 
subsequently the mothers of a large part of the next genetation. 

It is only natural that infant mortality, which is the most sensitive. 
part of the mortality curve, should be affected by a movement of 
such profound social consequences. The early part of the affluence 

' . to the towns was, as might have been expected, a disaster as far 
as infant mortality was concerned. 

The vital statistics of Stockholm, which are available fr~m 1720, 
furnish a good example of the destructive effect of urban develop
ment in a time when the nature of infectious disease was unknown 
and adequate sanitary measures inexistent. The population of 
Stockholm grew from 45,000 in 1720 to 110,000 in 1860. During 
this period, the birth rate varied between 32 and 41 per 1,000, the 
general death rate between 38 and 61. From 1726 to 1860, every· 
quinquennium showed, in spite of the high birth rate, a natural 
decrease of the population which, in 1806-1810 reach~d 28 per 
1,000 inhabitants. Only after 1860 was a precarious natural 
increase of the population maintained. 

Information concerning the infant mortality is available from 
1801. The rate was as high as 351 per 1,000 live births during the 
first ten years of the nineteenth century and remained almost 
constantly above 300.during the following fifty years. While there 
was no improvement in Stockholm up to 1860, the infant mortality 
decreased steadily, at the same time, in the remainder of Sweden. 
We may add in this connection that Sweden has now enjoyed a 
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period of 120 years of unbroken peace, and even the first half of 
the nineteenth century was therefore a period of steady, economic 
progress. It is not surprising, therefore, that rural Sweden, in 
spite of the absen~e of adequate sanitation, should show a decreasing 
infant mortality with exceptionally low rates in comparison with 
those prevailing elsewhere at the time. 

It is consequently suggestive of very powerful influences bt•ing 
at work that Stockholm, as far as infant mortality is concerned, 

27. INFAST MoRTALITY PER 1,000 LtvE BIRTHs AT STOCKJ-toLlt AND IN THE 
REMAINDER OF SWEDEN, 1801-1933, AND INDEX FOR STOCKHOLM, TAJ\INO THE 

RATE OF THE RE~AINDER OF SWEDES FOR EACH DECENNIAL PERIOD AS 100. 
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did not benefit in the least by these favourable circumstances. The 
excess of infant mortality at Stockholm over that of the remainder 
of Sweden increased, on the contrary, from 74 per cent in 1801-1810 
to 126 per cent in 1851-1860, and was sti11122 per cent in 1871-1880. 
This increasing excess of the Stockholm mortality gives striking 
evidence of the' destructive effect of the urban "rnalaxator" in 

·those early days of its activity. The population of Stockholm 
increased from 98,000 in 1855 to 216,000 in 1885, absorbing during 
these thirty years a number of country people about equal to its 
original population. The tremendous demographic impulse which 
an addition of such an amount of new and healthy blood should 
have given was thu~ entirely absorbed by the effort of existing at 
all under the new conditions of life (see Diagram 27). 
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An amelioration began to make itself felt after 1880, and gained 
momentum in the twentieth century. The excess of the Stockholm 
infant mortality was reduced to 46 per cent in 1901-1910, and further 
to 19 per cent in 1911-1920. During the following decennium, the 
infant mortality of Stockholm was 7 per cent lower than that c:if 
the remainder of Sweden. This favourable position of the capital 
was further improved, so that the rate reached a level of 26 per 
cent below that of the rest of the country during the three years 
1931-1933. The ~rban "malaxator", provided with adequate 
safeguards, had finally been brought to work smoothly and without 
unnecessary waste. 

A similar evolution is going on in most other large towns, some 
of which have got as far as Stockholm, while others are still in 
earlier stages of their development. 
. Space does not allow of dealing with the historical development 
of infant mortality in the vari,ous towns separately. Some towns 
had a lower infant mortality than Stockholm in the early part 
of the nineteenth century ; but others, and they are more 
numerous, had a still higher rate. Berlin had, for example, an 
infant mortality rate of 379 per 1,000 live births as late as 
1871-1875, a rate which is greatly in excess of those now prevailing 
in the primitive towns of the Nile Valley or in the large towns of 
India. 

Paris figures cannot be used for early years because of the prevail
ing custom of sending the tiny babies away to the country for 
nursing. The influence of this practice is so great that BERTILLON 

' has not wished to publish these rates at all. It seems that conditions 
were less bad than in Berlin, but the extension which this very 
custom had taken proves how generally it was realised in all social 
classes that urban life was not fit for the infant. 

The English statistics of the nineteenth century do not contain a 
clear division between urban and rural areas. They gave, however, 
a comparison between selected counties which were chiefly urban 
and others which were chiefly rural. The infant mortality of the 
urban counties was, during the last thirty years of the nineteenth 
century, constantly from 27 to 32 per cent higher than the rate of 
the rural counties. It is probable, however; that the real urban 
excess was greater than indicated by these ·figures, which each 
cover both urban and rural areas. 
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England shows even to-day an ~xcess of infant mortality in 
towns. The rates for 1931 were 77.0 for county boroughs, 6.t.8 for 
other urban areas, and 57.8 for rural districts. The infant mortality 
rate of Greater London for the same year was 59.0 as against 45.5 
for the remainder of the south-eastern division. 

The infant mortality is now lower in towns than in rural districts 
in most of Central Europe. This is particularly marked in the 
Netherlands, Belgium, Bavaria and Switzerland. In Prussia, there 
is little difference between urban and rural rates. 'the same is now 
the case in Italy and Spain. In the Netherlands, where urban and 
rural rates were equal during the period 1895-1904, the rural infant 
mortality has shown an excess of about one-third over the urban 
rates during the last ten years. The rates decrease regularly with 
the size of the towns, which is exactly the opposite of what occurred 
in the nineteenth century. The rates for 1933 were : 32 in towns 
of over 100,000 inhabitants ; 42 in towns between 50,000 and 

. 100,000 ; 44 in towns between 20,000 and 50,000 ; 48 in communes 
of less than 20,000 inhabitants. 

A similar evolution has occurred in the United States of America. 
In 1917, the infant mortality was 99.4 in the towns of the birth 
registration area as against 87.8 in the rural districts. In 1930, 
this relation was reversed, the urban rate being 61.9 as compared 
with a rural rate of 64.7. A rural excess was noted for the first 
time in 1929. The infant mortality of the coloured population 
is, however, still in excess in the towns (urban, 111 ; rural, 98, in 
1930). 

The abolition of the urban excess mortality now accomplished 
or in progress in most countries means the final repeal of FARR's 
terrible law. The reader will recall that FARR found on the basis 
of English statistics that the mortality was a function of the density 
of the population. His formula of 1843 showed the mortality to 
vary with the sixth root of the density. In the 'sixties he found 
that the relation was expressed approximately by the eighth root of 
the density. It has now been abundantly proved that mortality 
need not increase at all with the density of the population, so long 
as other influences are not active at the same time. This is notably 
true as far as infant mortality is concerned, and it may be said 
that, in most advanced countries, the infants have now little to 
sufTer from the struggle for adaptation to an urban mode of life. 
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I am inclined to believe that this effective control of the urban 
"malaxator ", although much less spectacular than the invention 
of .the automobile, the aeroplane, the cinema and wireless broad
casting, is the greatest and most lasting achievement of the first 
third of the twentieth century. It is true that modesty is the 
mother of all virtues, but sanitarians should remember that one 
may abuse a good thing. Too little has certainly been said of this 
great change in the life and welfare of mankind. • 

2. URBAN INFANT MoRTALITY IN 1933. 

The exceptionally low infant mortality now prevailing in a great 
many towns can be in large measure attributed to infant welfare 
work, general sanitation, nursing ·improvements, amelioration of 
social conditions and such-like activities, which oftentimes are due 
to the initiative of more or less autonomous local governments. 
It is not surprising, therefore, that a map of the infant mortality 
in towns should differ considerably from those shown earlier in this 
report for countries as a whole. 

Map 28 brings out the fact that over one-half of the large European 
towns had· an infant mortality below 80 in 1933. It is natural that 
most of the towns so favoured should be situated in countries having 
an equally low infant death rate. These countries are those of the 
two lowest groups on Map 12. It is much to. the credit of several 

· towns in Southern Europe, however, to have attained equally low 
infant mortality rates : Pisa, 42 ; Padua, 48 ; Bologna, 61 ; Turin, 
64 ; Rome and Genoa, 69 ; Barcelona, 63 ; Valencia, 64. The 
achievements of these towns prove that a Mediterranean climate 
is not incompatible with a low infant mortality. 

Infant mortality rates much below the average for the country 
in which they are situated are also found at Vienna (61), Riga (64), 
Cracow (83), Lwow (88) and Bratislava (79). It seems that the 
large Eastern and Southern European towns have, on the whole, 
lower rates than the surrounding country. 

Irish and Scotch towns (apart from Edinburgh) have, on the 
other hand, a high infant mortality. Belfast, for example,. had 
a rate of 102, which is about equal 'to that of the Castilian and 
Andalusian towns. Still worse anomalies occur : Rouen has thus 
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nearly the same infant death rate (136) as Algiers (139). Very low 
rates obtained, on the contrary, in several towns of Southern 
France, such as Montpellier (52), Bordeaux (58) and Lyons (59). 

The lowest infant mortality rate in any large town throughout the 
world was registered at Oslo, where, in 1933, only 27 infants died 
out of every 1,000 live births. This exceedingly low rate is closely 
followed by those of Amsterdam (31), Rotterdam (32), The Hague 
(33), Stockholm (34) and Zurich (34). 

As far as other parts of the world are concerned (see Map 29), it 
is naturally the New Zealand and Australian towns which have the 
lowest infant mortality, ranging from 32 in Adelaide to 43 in Bris
bane. Equally low rates are recorded at Vancouver (33) and at 
Seattle (34). Other towns of the United States of America show 
mostly .rates varying between 40 (San Francisco) and 61 (Baltimore). 
Noteworthy exceptions are Washington (D.C.) and Buffalo (69), 
Birmingham (Ala.) (70) and New Orleans (84). The negro element 
contributes to the higher rates in the southern towns. Canadian 
towns have also low infant mortality rates, except Ottawa (81), 
Montreal (96) and Quebec (141). The infant mortality is equally 
low at Capetown and Durban (40 and 45 respectively). Elsewhere 
in the world, very few large towns have a low infant death rate. 
We note, however, Buenos Aires (52) as an important exception. 

An intermediate infant death rate between 60 and 90, to which 
category the majority of European towns belong, is hardly ever 
met with outside of Europe. Either the rates are very low, as in 
the countries mentioned above, or they are much higher tlian those 
usually prevailing in European towns. Nearest to an intermediate 
position, although somewhat higher, comes Montevideo (98), Jeru
salem (108) and the Japanese towns, where the rates mostly vary . 
between 105 and 125. It is noteworthy that the highest infant 
mortality rate in a large Japanese town should be· recorded at 
Hakodate (155) in the north. A cold climate seems here to have 
the opposite effect to that observed in Europe. 

The infant mortality of the large Latin-American towns is 
relatively high, apart from Buenos Aires, Montevideo, Santa Fe 
and Vera Cruz. 

In the Near East, the rates for Cairo and Alexandria are higher 
than those for Suez and Port Said, which are, again, higher than 
that of Jerusalem. The rate of Port Said is intermediate between 
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those of TunJs and Algiers, while that of Jerusalem is equal to the 
average Castilian and Andalusian rates. 

In tropical Asia we find a considerably higher infant mortality 
in Indian towns than in Singapore and Bangkok. The rate for 
Delhi was 201 in 1932, which is lower than that of the great ports. 
It is highly creditable to ~he health service of the municipality' of 
Singapore that, in a hot and moist climate, and with an immigrated 
oriental population, an infant death rate (176) should have been 
obtained, which is approximately equal to that of Rio de Janeiro 
or Bucharest. 
, No reliable infant mortality rates can be computed for Chinese 
towns, owing to a deficirnt birth registration. At Hong-Kong and 
Shanghai, more than one-third of all deaths are infant deaths, and 
there is consequently no doubt that the infant mortality must be 

. very high. 
The two maps of infant mortality in towns show conclusively the 

enormous progress made in urb~tn sanitation. Even large tropical 
towns no longer suffer such a terrific loss of infant life as did 
European towns fifty years ago. Modern sanitation,. has largely 
concentrated its efforts upon the towns, but the improvement . 
gradually radiates from these to the surrounding country. The 
remarkable achievements attained in many large towns are therefore 
indicative of conditions which may soon obtain in the whole country 
in which they are situated. 

' 3. THE AGE FACTOR IN URBAN AND RuRAL INFANT 

MoRTALITY. 

How do urban and rural surroundings affect infants in the various 
stages of their life ? In order to answer this question, it is necessary 
to examine the. distribution of mortality in typical countries. 

It has been shown in the previous parts of this chapter that the 
urban infant mortality in England and Wales is consistently higher 
than the rural rates. The following table shows the distribution 
of this excess by age. 
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Mortality in Infancy and Early Childhood 
in Urban and Rural Districts of England and Walt•s, Hl31. 

Prrrrnht.ll• 

County OthPr. urban Rural 
f'U«'~'!I o( county 
borou~h• o"·f'r 

Age boroughs• distrlcb di~trlcta rural lhltricta 
Under 1 week ... 23.3 22.9 22.9 t.i 
1- 4 weeks ..... 10.4 10.1 \1.2 1:1.0 
1- 3 months 12.7 10.4 8.8 H.3 
3- 6 months 11.7 8.0 6.3 ~a.7 
~- 9 months ... 9.9 7.11 5.7 7:1.7 
9-12 months ... 9.0 6.4 4.8 ~7.a 
1- 2 years 21.4 H.9 11.3 N\1.4 
"2- 5 years ..... 6.1 5.1 \1.7 (\5.0 

This table shows that urban and rural English bahil'S are born 
equal, at any rate so far as their immediate risk of death is concl·rm·d, 
but that the equality is of short duration. As a matter of fact, 
there is no significant difTerence between urban and rural mortality 
during the first week of life, from which we may conclude that the 
vitality of the. new-born city infants is not inferior to that of the 
country infants. The couple of generations which may st•purate 
the women of the towns from the green fields of their ancestors have 
not sufficed to impair their life-giving capacity. 

During the following three weeks, a small excess of mortality 
.appears in the county boroughs as compared with the rural districts. 
The position .of the other urban districts, which chil·Oy consist of 
smaller towns and suburban localities, is intermediate between the 
two and remains so throughout infancy and early childhood. The 
excess of the county boroughs increases to 44 per cent during the 
second and third months and, further, to 86 per cent from the 
fourth to the sixth month of life. It remains practically at this 
level throughout the second half-year and the whole of the second 
year of life, after which it diminishes somewhat. 

English statistics are not available further hack than 1911 for the 
same classification of urban and rural districts. The incidl·nce of 
infant deaths was, however, still sufficiently high during the decen
nium 1911-1920 to show a marked contrast with the conditions now 
prevailing. The reduction of the infant mortality from Hl11-1920 
to 1931 was about the same in town and country: 32 per cent for 

1 Excluding Greater London. 
5 
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county boroughs, 33 per cent for other urban districts, and 31 per 
cent for rural districts. Analysed by age, certain differences never
theless appear which are shown in the table below. 

Mortality in Infancy and Early Childhood 
in Urban and Rural Districts of England and Wales, 191l-1920. 

Perce-ntage 
excess of county 

County Other urban Rural boroughs over 
Age boroughs 1 districts districts rural districts. 

Under 1 week ... 24.8 23.7 24.2 2.5 
1- 4 weeks ..... 15.8 14.2 12.9 22.5 
1- 3 months ... 21.1 17.8 14.8 42.6 
3- 6 months ... 20.1 16.3 12.7 58.3 
6- 9 months ... 16.8 13.3 10.3 63.1 
9-12 months ... 15.0 11.9 8.7 72.4 
1- 2 years 41.5 29.8 20.4 103.4 
2- 5 years ..... 12.5 9.2 6.3 98.4 

A comparison with the first table shows a very marked reduction 
of infant and early childhood mortality since 1911-920, except for 
the first week of life, both in urban and rural districts.. Then, 
as now, the neo natal mortality was the same in towns as in the 
country. In 1911~1920, the urban excess of mortality rose gradually 
from birth up to the second year of life, when it was highest. 
From the fourth to the twelfth month, the relative decrease of 
mortality has been greater in the rural districts tha.n in the towns. 
The table below shows the decrease in each age-groui> in the 
various areas. 

Mortality in Infancy and Childhood in Urban and Rural 
Districts of England and Wales in 1931 in Percentage · 

of the Corresponding Rates for 1911-1920. 

Age 

Under 1 week ..••......•• 
1- 4 weeks •.........•..• 
1- 3 months ....•.......• 
3- 6 months ........... . 
6- 9 months .•........•• 
9-12 months ..........• , 
1- 2 years ............• , 
2- 5 years ............. . 

• Excluding Greater London. 

County 
boroughs• 

94 
66 
60 
58 
59 
60 
52 
49 

Other urban 
districts 

97 
71 
58 
49 
53 
54 
50 
55 

Rural 
districts 

95 
71 
59 
50 
55 
55 
55 
59 
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Crossing the Channel to the Netherlands, we find a wry ditlt•rt'nt 
distribution of mortality between town and country. Dutch 
statistics are published in five groups according to size of commum•s. 
In the table on page 598, towns from 20,000 to 50,000 have bt•t•n 
combined with those of 50,000 to 100,000, as there is little diiTt•rcm·t• 

30. STILL·BIRTH RATE AND SPECIFIC DEATH RATB FOR EA.cn MoNTil l>URINU 

THE FIRST Two YEARS oP LtFB, ACCORDING To Srzs oP CoMMUNEs, IN Till~ 

NETHERLANDS, 1930-1932 (LOOARITH>IJC SCALE). 
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between the rates of the two groups. For the same reason, small 
towns under 20,000 have been combined with rural districts. Tlw 
still-birth rates are based on total births, the mortality rates undt•r 
1 year on live births for the same year, and deaths during the S<'cond 
year of life upon live births during the previous year after deduction 
of infant deaths (see also Diagram 30, where monthly rates are 

shown). 
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. Specific Death Rates per 1,000 under 2 Years of Age, 
according_lo Size of Communes, in the Netherlands, 1930-1932. 

100,000 20,000 to Under 
Age In completed months and over 100,000 20,000 

Still-births ............. · 24.65 24.68 . 25.11 

Under 1 month ; ......... 17.72 22.05 25.23 
2.61 3.94 4.72 1 month •• 0 0 •••••••• 0. 0. 

2 months 2.91 3.37 4.11 ............... 
3.15 3.27 3 months ............... 2.49 

4 months 2.02 2.42 2.53 ............... 
2.46 2.55 5 months ' 1.54 ............... 
3.77. 4.19 6-7 months 0 •••••••••••• 2.87 

8-9 months 2.65 3.26 3.89 .............. 
2.86 3.23 10-11 months ........... 2.55 -

Under 1 year ............ 37.35 47.29 53.74 

12-14 months 3.08 3.28 3.70 
• 0 ••••••••• 

15-17 months •.....•.. 0. 2.37 2.55 2.78 
18-20 months ........... 1.89 1.98 2.11 
21-23 months ....... ' ... 1.31 1.25 1.65 

1-2 years ............. _.. 8.64 9.05 10.23 

1 It is seen that the still-birth rate is practically the same in large 
towns, small towns and rural districts. Unfortunately, deaths 
during the first week of life are not given separately. The rate for 
the first month of life, however, is 42 per cent higher in the com
munes under 20,000 inhabitants than in those over 100,000. This 
rural excess is maintained with little change during the first year 
of life. The percentage of rural excess (shown by larger age-groups 
in order to eliminate the effect of irregularities in the statement of 
age on the death certificate) is as follows : under 3 months, 47 ; 
3-6 months, .38 ; 6-12 months, 40 ; 12-24 months, 18 per cent. The 
rates for the middle-sized towns are intermediate between these 
two groups throughout the first two years of life. 

We are evidently here confronted with a distribution o~ infant 
mortality resulting from a most intensive public health work in its 
widest sense. Not· only have the bad influences of urbanisation 
been vanquished, but the mortality at all periods of infant life has 
been driven far below the general level of the surrounding country. 
This astonishing result invites, nevertheless, the reflection· that the 
rural infant death rates, if similar attention was given to the country 
districts, could undoubtedly be brought down to an equally low 
or even lower level. The rural infant death rate in the Netherlands 
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compares still very favourably with that o( most other Europ,•an 
countries, in many of which the countryside has b,•en m•g),•eh•d in 
favour of the towns. This might have be,•n justifiable in the 
days when the towns constituted the one great dangl'r spot, but 
the time seems to have come to remedy this omission. 

A comparison by age of English and Duteh urban and rural 
infant death rates brings out certain inten•sting (acts. In the tab),• 
below, the rates for county boroughs have bel'n eompan•d with 
Dutch towns of over 100,000 inhabitants, English rural nth•s with 
those (or communes of under 20,000 inhabitants in the :-.;l'l)wrlands. 
The classification is thus not exactly the same but sunici,·nlly 
similar to warrant a comparison. 

Urban and Rural Infant Morlalily by .4ye in the Seiher/antis, 
1930-1932, and in England and \Vales, 1\J:l I. 

llutch 
Dutch Pe-rc en- eommllnes Entzli!\h Prrcrn-

towns over County taJ!;e ol lmth•r rurnl tulo(r ol 
Age 100,000 boroughs excen 2U,OHU di!\lricts eXCHI 

Under 1 month . 17.7 33.7 90 25.2 32.1 27 
1- 3 months 5.5 12.7 131 8.8 I R.O 1115 
3- 6 months ... 6.0 11.7 95 8.3 6.3 -21 
6-12 months ... 8.1 18.9 133 11.3 10.5 - 7 
1- 2 years ..... 8.6 21.4 149 1!1.2 11.3 11 

The above table shows that the death rate during the first two 
years of life is consistently twice as high or higher in English county 
boroughs as in large Dutch towns. As far as rural districts art> 
concerned, an equally large excess of the English rates is found 
only during the second a'nd third months of life. The English 
rural death rates are lower, on the contrary, than the corresponding 
Dutch rates durin~ the last nine months of infant life. 

The very low urban death rate during the second and third months 
of life in comparison with the rural rate is not peculiar to the :-.;etht"r
lands. This feature is even more pronounced in Denmark. In the 
table on page 600, the rates for still-births and deaths during the first 
two years of life have.been calculated for the capital (Copcnhag .. n 
and Frederiksberg) and for the remainder of the country. It has 
been thought advisable to combine the provincial towns with the 
rural districts, because an abnormally I~gh still-birth rate ancl 
infant death rate for the ftrst month of life in the provincial towns 
gives reason to believe that some of the still-births and nco-natal 
deaths occurring in institutions located in these towns have not !Jc•·n 
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charged back to the district of residence of the mother as the 
regulations require. The rural character of the total is not materi
ally changed, because no provincial town exceeds 86,000, and only 
nine towns have more than 20,000 inhabitants. The rates are 
calculated according to the same rules as those for the Netherlands. 

Specific Death Rates per "1,000 under Two Years of Age in the Capital 
and in the Remainder of Denmark, 1931-1933. 

Age 

Still-births •............ 
Under 1 month .......•.. 
2- 3 months .........•.. 
4-12 months ..........•.. 
Under 1 year ........... . 
1-2 years .••.....•.••••. 

The capital 
22.0 
25.5 

7.1 
25.3 
57.8 

9.8 

Remainder 
of the country 

24.9 
29.5 
15.1 
32.5 
77.0 
7.9 

Percentage 
of rural excess 

13.2 
.15.7 
112.7 
28.5 
33.2 

-19.4 

Copenhagen is a town of 750,000 inhabitants. Conditions of life 
are therefore essentially different from those obtaining in the 
remainder of the country. Public health and social welfare work 
has undoubtedly been pursued more vigorously there than elsewhere 
in the provinces. It may be added that it is not customary in 
Denmark to send the babies to the countryside for nursing, and the 
rates may therefore be considered as exact. We may, therefore, 
rely on the above figures, which show that the rates of still-births 
and of deaths du,ring the first month of life are only slightly (13 to 
16 per cent) higher in the remainder of the country than in the 
capital. During the second and third months of life, however, less 
than half as many infants die in the capital for each 1,000 born as 
in the remainder of the country. This large rural excess of mortal
ity gradually wears otT during the rest of the first year of life. 
During the second year of life, the death rate of the capital becomes 
some 24 per cent higher than that of the remainder of the country. 

A comparison of Danish and Dutch rates turns out in the favour 
of the Netherlands, and notably so in respect of those of rural 
districts during the second and third months of life. The death 
rate for the second year of life constitutes an exception; being lower 
in Danish than in Dutch rural districts. 

It results from the preceding that the death rate during the 
second and third months of life is particularly sensitive. It seems 
to be at this point of infant life that the greatest achievements have 
been realised by the more active health services of the large towns. 
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It follows that the health services of rural districts, as well as of 
large towns which are still somewhat behind in this respect, would 
do well in directing their attention toward the problems connected 
with infant life during these critical months. 

The l7nited States of America affords an example of a country 
where an urban excess of infant mortality is just changing into a 
rural excess. The table below gives a comparison of the infant 
mortality by age for the years 1924 and 1930, which were both 
years of low mortality in comparison with the preceding period. 

Urban and Rural Infant Mortality by Age per 1,000 Live Births 
in the United Stales Birth Registration Area in 1924 and 1930. 

Towns Rural districts Urban excess 
Age in completed Percen- Pf'run-months 1924 1930 tage 1924 1930 ta~e 1!124 1930 

detr~a:-e tl"m·a~e - - - - - - - -
Under 1 mo,·!h . 39.2 35.4 9.7 38.1 35.4 7.1 2.9 0.0 
1 month ....... 5.6 4.7 f6.0 6.1 5.6 8.2 - 8.2 - 16.1 
2 months • 0 •••• 4.3 3.8 11.6 4.5 4.4 2.2 - 4.4 - 13.6 
3- 5 months ... 9.8 8.0 18.4 9.1 8.9 2.2 7.7 - 10.1 
6- 8 months ... "7.4 5.8 21.6 6.1 6.0 1.6 21.3 - 3.3 
9-11 months ... 6.2 4.2 32.3 4.9 4.4 10.2 26.5 - 4.5 
l'nder 1 year ... 72.6 61.\1 14.7 68.9 64.7 6.1 5.4 - 4.3 

It is seen that the infant mortality is decreasing both in towns 
and rural districts, but more rapidly in the former than in the 
latter. TI1e decrease is greatest during the latter part of infant life. 
On the other hand, the infant mortality rate during the first month 
of life i; the same in town and country. The rural rates had, in 
1930, become higher than the urban rates throughout the remainder 

, of the first year of life. This rural excess was greatest during the 
second and third months of life. It should be noted that the rural 
excess during these two months of life dates back even farther than 
to 1924. We thus find, also on the other side of the Atlantic, these 
two months to be of crucial importance in the lagging behind of the 
countryside in the general reduction of infant mortality. 

V. OTHER DEMOGRAPHIC ELEMENTS. 

1. THE "ILLEGITIMATE" INFANT. 

Most important amongst the social factors in infant mortality 
·ranks unquestionably the legitimacy of the infant. Under penalty 
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of paying a greatly increased fee of entry, the infant must present 
itself upon the threshold of life with two parents duly united in 
wedlock. This has been so ever since vital statistics have been 
kept, and was certainly so long before such records were thought of. 
When we propose, nevertheless, to examine afresh this question, 
it is because the excess of the illegitimate infant mortality varies 
widely from one country to another. 

Apart from very special cases, the illegitimate infant will probably 
always be subject to a somewhat higher mortality than the 
legitimate infant, owing to the improvidence of its mother, whi<:h 
is frequently the very cause of its conception. Furthermore, and 
partly for the same reason, illegitimate births are most frequent in 
the layer of the population which has been unsuccessful in reaching 
a normal working-class standard of life. A considerable proportion 
of the illegitimate infants will therefore be exposed to unsatisfactory 
social and sanitary conditions typical of the most unfortunate class 
of society. · 

A reduction of the excess mortality of illegitimate infants depends, 
therefore, to a large extent upon the readiness of society to remedy 
this lack of foresight. The unmarried mothers possess neither 
wealth nor political influence; the fate of their infants is therefore 
more dependent upon a quality of which too little is said in our 
days-namely, the heart culture of the people-than. upon the 
general state of its wealth and sanitation. It is worth adding, 
however, that the scarcity of births from which so many countries 
are now suffering should induce society to recuperate in its own 
interest the illegitimate infants to a far greater extent than has 
hitherto been the case. This recuperation has undoubtedly been 
taken in hand in several countries where a reduction of the excess 
mortality of illegitimate infants is now in evidence. 

The practical importance of the illegitimate excess mortality 
varies, naturally, with the frequency of illegitimate births. It is 
thus relatively unimportant in the Netherlands, where less than 
2 per cent of the live births are illegitimate, but extremely important 
in Austria and in Saxony, where the corresponding proportion 
amounts to 26 and 21 per cent respectively. 
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The frequency of illegitimate births in relation to all live births 
in European countries is shown on Map 31. Conclusions from this 
map as to morality should be strictly avoided, because the legislation 
concerning illegitimat e children, and notably their legitimising, varies 
greatly from country to country. The Nordic and Germanic countries 
show, on the whole, a high frequency of illegitimate births; while 
they are fairly rare in Great Britain and Ireland, the Netherlands, 

31. Nu~IB ER OF ILLEG ITDI ATE BIRTHS P ER 1,000 LIV E BIRTHS I N E U ROPEAN 

C ouNTHIES 1:-1 1929. 
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Belgium, Switzerland, Ita ly a nd the Balkans. The general impres
sion is that psychological factors outweigh racial and social in Ouences 
in determining the incidence of illegitimacy. The influence of 
religion is much less in evidence than has generally been believed. 
Catholic Austria heads the list with the highest illegitimacy 
ra te, followed by Protestant Sweden ; while the Net herlands, in 
majority Protest ant, ranks last on the list, just after Catholic 

Belgium. 
The frequency of illegitimate birt hs is low in the United Stales 

of America, Canada, Australia, :\'ew Zealand and South Africa. 
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It is very low in Mohammedan countries (including Java), where 
the institution of marriage, however, differs somewhat from that 
of Christian 'countries. It is fairly low (6. 7) also in Japan. Extremely 
high rates predominate, on the contrary, in Latin America and the 
West Indies. 

Very ~rked racial differences exist in the United States. The 
pfoportion of illegitimate live births in the birth registration area 
was 1.8 per cent for the white as compared with 13.8 per cent for 
, the coloured population. 

No well-established relation can be demonstrated between the, 
frequency of illegitimacy and the excess mortality of illegitimate 
infants. It is true that some countries having a high proportion 
of illegitimate children, such as Austria, Sweden and Portugal, have 
a low excess· of illegitimate infant mortality ; while- this excess is 
high in Ireland and Switzerland, where the incidence of illegitimate 
births is low. It may be that the social opprobrium resting upon 
the unmarried mother weighs heavier in the latter countries than 
in the former, which would account for the low rate of illegitimacy, 
but, in its turn, react unfavourably upon the fate of the infant. 
This explanation does not hold good for Italy and Bulgaria, however, 
where the excess mortality of illegitimate infants is relatively low 
in spite of the low frequency of illegitimacy. It seems clear, 
therefore, that there are ways to protect the illegitimate infant 
without, at the same time, encouraging illegitimacy. 

The distribution of the excess mortality of illegitimate infants is 
. shown on Map 32. It is seen that the position of the illegitimate 
infant is most unfavourable in the Irish Free. State, where its 
mortality is, year after year, about five times as high as that of 
the legitimate infant. 

Only one country in the world can so far' boast of having altogether 
abolished the excess mortality of illegitimate infants. That country 

· is Iceland. Nowhere in Europe is the general infant mortality 
lower than in Iceland, and this low rate is obtaining for illegitimate 
as well as for legitimate infants. In 1921-1925, the illegitimate 
excess mortality was still 24.4 per cent; in 1928-29, the illegitimate 
infant death rate had become 2.5 per cent lower than the legitimate 
rate. In other countries, the excess ranges from 25 per cent (in 
Sweden) to 109 per cent (in Northern Ireland). The percentage 
I or Switzerland is more than twice as high as that bf the surrounding 
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countries-Italy, Austria anq Bavaria. It see!T}s that the t>xcess 
is generally lowest in Southern Europe and highest in Western 
Europe. The whole of North Central Europe forms a block showing 
an excess of average height. 

A study of the distribution of the excess of illegitimate infant 
· mortality in Germany is of considerable interest (see Map 33). 

The lowest percentage is recorded in Catholic Bavaria (37), which 
compares very favourably with the percentages for Protestant 
Wurtemberg (64) and Prussia {71). An area extending from 
Schleswig-Holstein in the north to Hesse-Nassau in the south shows 
particularly high percentages (from 82 to 106). This area extends 
across the frontier to the Saar Territory, Luxemburg and, some
what attenuated, to the Netherlands and France. Brandenburg, 
with Berlin, has also a high excess, while the situation of the Baltic 
littoral is more favourable. 

The illegitimate infant death rate is known for only a f~w countries 
outside of Europe. Its excess over the legitimate infant death rate 

· was 48.7 per cent in Japan in 1929. · The corresponding percentages 
for Australia and New Zealand in 1932 were 45 and 40 respectively. 
These thr~e countries thus compare favourably with most European 
countries. · 

A diminution of the excess of the illegitimate infant mortality 
has taken place in certain countries, but not in all. TI1e amelior
ation has been only slight in some. The excess was greater in 1929 
in Switzerland (89 per cent) and in the Netherlands (70 per cent) 
than in 1896-1905 (67 and 62 per cent respectively). In France, 
the percentage of excess has remained practically unchanged since 
the end of the nineteenth century, and the diminution has been 
inconsiderable in Germany (70 per cent in 1901-1905, 61 per cent 
in 1928-1930). · 

There has been a very marked improvement, on the other hand, 
in Denmark and in Sweden. In Denmark, the excess was high (as 
it still is in the neighbouring Schleswig~Holstein and North-West 
Germany) up to the time of the war. In 1895-1905, it was 105 per 
cent. It had diminished to 40 per cent in 1932. 

In Sweden, the excess of the illegitimate infant mortality exceeded 
100 per cent during the first twenty years of the nineteenth century. 
During the remainder of the nineteenth and the first decennium 
of the twentieth century, it was about 70 per cent. Since then, 
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32. PERCENTAGE ()F EXCESS OF THE ILLEGITDIATE OVER THE LEGITIMATE 

INFANT ~ORTALITY IN EuRoPEAN Cou:-<TRIES IN 1929. 
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it has diminished regularly and was only 26 per cent in 1931 (see 
Diagram 34). 

34. ILLEGITIMATE AND LEGITIMATE INFANT MoRTALITY, AND PERCENTAGE 
ExcEss oF THE FoRMER oVER THE LATTER IN SwEDEN, 1801·1931. 
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Note. No information is available forth~ period 1861-1880. 

The excess of mortality of illegitimate infants is generally greatest 
during the early part of infancy. This is well brought out by the 
table on page 608. · 

This table shows that the excess mortality of illegitimate 
infants was greatest during the first twenty-four hours of life 
and fell markt>dly after the end of the third month. The difTcr
ences between the excess of male and female infants are hardly 
significant. 
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· Mortality of Legitimate and Illegitimate Infants by Sex 
and Age in Denmark, 1926-1930. 

(Rates per 1,000 live births.) 

Dlegltlmate 
Percentage excess 

Legitimate o[ illegitimate 

Age mortality 

Male Female Male Female Male Female 

Under 24 hours ...... 11.6 8.9 25.2 19.5 117 119 
24 hours-1 month .... 21.8 17.2 33.5 25.7 54 49 
1· 2 months ........ 8.7 6.7 12.9 9.6 48 43 
2- 3 months ........ 8.2 6.4 12.4 9.0 51 41 
3- 6 months ........ 17.7 12.8 22.0 16.8 24 31 
6· 9months ........ 12.2 \0.2 12.4 11.7 2 15 
9-12 months ........ 7.5 6.5 7.8 8.5 4 31 

Under 1 year ....... 87.7 68.7 126.2 100.8 44 47 

Somewhat similar results are obtained from English statistics : 

Mortality of Legitimate and Illegitimate Infants by Age 
in England and Wales, 1931. 

(Rates per 1,000 live births.) 

Age 

Less than 1 day .........• 
1 day-4 weeks .......... . 
4 weeks-3 months ....... . 
3- 6 months ........... . 
6- 9 months .. .' ........ . 
9-12 months .... · ....... . 

l'nder 1 year ... _ ....... . 

Legitimate 
9.8 

20.7 
10.4 
9.0 
7.6 
6.7 

64.3 

Illegitimate 
23.5 
31.3 
19.9 
16.7 
10.7 
8.7 

110.7 

Percentage excess 
ol illegitimate 

mortality 

140 
51 
91 
86 
41 
30 

72 

In England, as in Denmark, it is during the first day of life that 
the illegitimate infant is most seriously handicapped. Its excess 
mortality falls there, as it does in Denmark, to some 50 per cent 
during the remainder of the first month of life. In England, 
however, the percentage of excess rises again during the critical 
second and third months of life, after the end of which it gradually 
decreases as the infant grows. It is only 30 per cent during the 
last three months· of infancy, an excess which may partly be attri
buted to ordinary social in lluences inherent to the least fortunate 
part of the population where illegitimate births are most frequent. 
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The foregoing tables seem to be fairly typical for the distribution 
of the illegitimate surplus mortali~y by age of the infant. The table 
below shows similar features for five typical European countrit•s, 
although the information available is less detailed. The first thrl'e 
months of life are evidently everywhere very critical for the ilkgi
timate infant. France and Switzerland show a particularly hl'avy 
surplus mortality for illegitimate infants during the second and 
third months of life. 

Percentage Excess of Illegitimate over Legitimate Infant 
Mortality by Age in Typical European Countries in 1929. 

Country Under 1 month 

·France (1928) . . . . . . . . . . . 65 
Switzerland . . . . . . . . . . . . lOS 
Italy . . . . . . . . . . . . . . . . . 62 
Bavaria . . . . . . . . . . . . . . . 47 
Prussia . . . . . . . . . . . . . . . . 84 

1-3 months 

141 
154 
66. 
61 
96 

3-12 months 

66 
25 

2 
23 
42 

The surplus mortality of the illegitimate infants is to a very high 
extent due to lack of care and even to violence of some form or 
another. Where the lack of will to keep the child alive, not to 
speak of the will to .suppress it, is so clearly involved, it is natural 
that the still-birth rate should also be higher for illegitimate than 
for legitimate infants. It is the more necessary to consider the 
still-birth rate in this connection, since several countries, such as 
France, Belgium and Spain, register as still-births a certain number 
of infants who die during the first days of life. It should be kept in 
mind that the difTerences in the definition of still-births in regard 
to their lower limit (length of gestation) may, to some extent, 
impair the value of the comparison. The range of the surplus 
percentages is, nevertheless, sufficiently great to warrant conclusions. 

In Europe, we find a well-defined group of countries with a quite 
low excess of the illegitimate over the legitimate still-birth rate 
ranging from 20 to 30 per cent-Sweden, Norway, Denmark, the 
Netherlands, Bavaria, Austria and Italy. Slightly higher percent
ages (36 to 37 per cent) are met with in England and Hungary. 
An intermediate position (51 to 55 per cent) is occupied by Prussia, 
France, Belgium and Portugal. The percentage of surplus is 67 
in Czechoslovakia. A high excess is met with (76 to 78 per cent) 
in Switzerland, Spain and Roumania. The registration of still-
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births in various other countries is not sufficiently complete to 
warrant conclusions. 

It may be added that a surplus percentage of 6S is obtaining in 
Canada. The excess of the frequency of illegitimate still-births is 
particularly high in Japan, where it exceeds that of legitimate 
still-births by 210 per cent. 

Great care must always be taken to avoid foreign influences in a 
detailed comparison of the mortality of legitimate and illegitimate 
infants, and particularly so as far as the causes of death are 
concerned. Illegitimate births are usually more frequent in towns 
than in rural districts, more common in the poorest classes of society 
than among people of higher social levels. It is inevitable, there
fore, that the constitution of the illegitimate infant death rate by 
age, cause, etc., should be influenced by the distribution of mortality 
peculiar to ·these environments. It should also be remembered 
that the majority of the illegitimate infants are . the first-born 
progeny, and partake of the peculiar mortality conditions of such 
infants. This warning is the more necessary as the mortality of 
the illegitimate infant, in spite of the improvement noted in recent 
years in certain countries, or rather because these countries are still 
relatively rare, constitutes a very necessary field for future research 
and action. 

2. GENERAL REMARKS. 

~Iodern society is a cauldron in ebullition. All its elements are 
in rapid movement and overlapping each other. Co-ordinates 
hitherto considered stable points of departure are themselves 
undergoing chang(.>S. All measures become problems of relativity, 

· questions of relation between several factors, all of which are moving 
with different velocities. The town penetrates the countryside by 
means of the extraordinary development of communications. Rural 
life, in its turn, penetrates the town in the form of garden cities. 
Social classes cJ.lange their relative position. Fertility changes, and 
so does the age constitution of the population. The epidemic 
background is completely modified. In short, the old stratified 
sedimentary rocks of human existence are being folded as were the 
mountains in early geological ages. 
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It is not surprising that the demographer has some difficulty in 
finding a firm foothold where no stability exists .. It is tr.ue that 
statistical methods have been improved, but imperfections of the 
data frequently render useless the employnlfnt of such analysis. 
A comprehensive knowledge of the general movements going on, 
combined with an intuitive sense of figures, is therefore indispensable. 

The preceding chapters do not pretend to be an exhaustive 
analysis of ~nfant mortality. It has been the sole intention of the 
author to give an image of its demographic setting, and to show 
that this setting is not one of stones fixed in hard metal, but a play 
of moving lights and shadows reflecting multiple and often unknown 
forces. This tentative may be taken as a modest fragment of what 
Auguste CoMTE very fittingly termed social dynamics. 

The medical causes of infant mortality have been left strictly 
alone, even where it might have been easy to give some indi
cations in this respect. It is not worth while and is inducive 
of serious errors to touch on this subject without pushing the 
analysis to its end. This is also why the change of the seasonal 
cnrve of infant mortality in countries where infant life is well 
protected has not been dealt with. The cause of this change is 
purely medical and due to the amputation of the summer peak of 
intestinal diseases, while the winter mortality of respiratory diseases, 
having proved more resistant, stands out as a new peak. 

Social influences have necessarily been touched upon in several 
places because they constantly overlap with demographic factors. 
It has been thought preferable, however, in this report not to deal 
with the strictly social elements influencing infant mortality. It is 
obvious that poverty and wealth constitute backgrounds for the 
welfare of the infant as different as night and day; but the distribu
tion of wealth is now undergoing such rapid changes that a super
ficial analysis will prove of little avail. 1\Ioreover, modern infant 
welfare work and sanitary improvement in general have introduced 
a new element working against the effect that poverty would other
wise have had. We are thus here again confronted with an interplay 
of multiple forces reaching beyond the scope of this enquiry. 

The outstanding fact brought out by this bird's-eye survey is 
.that the gateway to life has been rendered less perilous, that the 
world has been rendered less hostile to young human life. This 
has been brought about without impairing any selective effect 

6 
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which infant mortality may possess. It is also clear that this 
amelioration is still in progress, is even being accelerated. Where 
we thought ten years ago to have exhausted all possibilities of 
improvement, we have seen, on the contrary, the fall of the infant 
death rate become more rapid. 

We cannot sufficiently emphasise the lesson of encouragement 
contained in these undeniable facts at a time when discouragement 
and uncertainty as to the future prevail. Here is an achievement 
of everlasting importance to all humanity, poor and rich alike, 
largely brought about by a class of workers who never appeal to 
passion, but who patiently pursue the sole aim of making the world 
safe for humanity. ' 

It is true that part of the amelioration-it is hardly possible to 
say how much-is due to other than sanitary influences. How 
still more rejoicing I It must then be that the crisis through which 
we are passing, far from being an agony, is one of adaptation, the 
first favourable effects of which can already be discerned. 

Generation follows generation and they do not resemble each 
other, either by their mode of life or by their mentality. They 
form, nevertheless, an unbroken chain the ends of which are lost 
from view in the dark past and in the unknown future. It is the 
task of the demographer to test the links of this chain and discern 
its trend. Demography is, however, a relatively new science
being only an infant in comparison with physics and astronomy
and we cannot yet reasonably demand of it the solution of all' 
riddles of the struggle for life. 
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I. GENERAL. 

The statistics dealt with in this review relate mainly to the 
year 1932. A few reports relating to earlier years, received since 
the ·publication of the fourth review, are included. Schedules 
which reached Geneva later than May 31st, 1934, will be dealt 
with in the next review, together with the bulk of the statistics 
for 1933. ' 

For various reasons, the statistics submitted from the U.S.S.R. 
will be separately dealt with. 

The present analysis deals with a total of 115,959 persons treated 
(U.S.S.R. institutes excluded), as compared with 119,433 in the 
fourth review, 69,541 in the third, 69,707 in the second, and 31,656 
in the first. This response in the submission of schedules is 
gratifying, and the reviewer takes this opportunity of expressing 
his thanks to the directors of the various institutes for their willing 
co-operation. 

The general characteristics of each schedule are given in the 
following table. 

1 For previous reviews, see document C.H. 844, and Quarterly Bull•lin, I, 
pages 110 and 725, II, page 553. 



Institute 

1. Dari ..................... . 
2. i!erne ................... . 
3. Bologna ..•............... 
4. Hrusse ls ................. . 
5. Brussels •......... , ...... . 
6. Brussels ................. , 
7. Buenos Aires .............• 
8. Dakar (Europeans) ........ . 
9. Dakar (non-Europeans) .... . 

10. Lille ................... .. 
11. Lyons ................... . 
12. Montevideo .............. . 
13. lllontpellier ..........•.... 
14. Palermo .................. . 
15. Paris .................... . 
16. Bordeaux ................ . 
17. Marseilles ................ . 
18. Tartu (Estonia) ........... . 
19. Tartu (Estonia) ........... . 
20. Tokio ..............•..... 
21. Ceara (i!razil) ............ . 
22. Bangkok ................. . 
23. Keijo (Chosen) ............ . 
24. Hanoi ................... . 
25. Vilno .................... . 
26. Tunis ................... . 

' 27. Antananarivo ............ . 
28. Antananarivo ............ . 
29. Rabat ................... . 
30. Algiers ................... . 

Year 

1932 
1932 
1932 
1930 
1931 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 

. 1932 
1932 
1931 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1931 
1932 
1932 
1932 

METHODS USED AND RESULTS OBTAINED. 

Days or Number Mortality Paralytic 
Vaccine treatment treated Deaths (per t-ent) accidents 

(1) Dried or glycerinated cords. 

Dried 2-6 days. 
Dried 3-10 days : glyc. 
Dried 2-8 days 
Dried 2-9 days : glyc. 
Dried 2-9 days : glyc. 
Dried 2-9 days : giyc. 
Dried 1-8 days 
Dried 2-4 days : glye. 
Dried 2-4 days : glyc. 
Dried 2-4 days : glyc. 
Dried : glye. 
Dried 2-10 days 
Dried 2-5 days : glyc. 
Dried 2-8 days 
Dried 2-5 days : glye. 
Dried 2-5 days : glyc . 
Dried : glyc. 
Dried 2-4 days 
Dried 2-4 days 
Dried 1-5 days 
Dried 2-9 days : glyc. 
Dried 
Dried 1-5 days : glyc. 
Dried 0-6 days : glyc. 
Dried 2-8 days : glyc. 
Dried 1-4 days : glyc. 
Dried 1-5 days : glyc. 
Dried 1-5 days : glyc. 
Dried : glyc. 
Dried 2-5 days : giyc. 

15-26 
18-21 
15-20 
18-23 
18-23 
18-23 
16-21 

8-16 
8-16 

14-24 
15-25 
16-21 
13-24 
27-39 
15-25 
14-21 
15-21 
21 
21 
18 
? 
18-25 
18 
15-20 
14-20 
16-23 
12-20 
12-20 
15-25 
15-25 

177 
3 

135 
22 
18 
27 

1,612 
21 
22 
75 

200 
645 
248 
392 
561 
194 
447 
40 

115 
49 

248 
373 

1,619 
1,121 

28 
1,788 

158 
147 
754 

2,336 

13,574 

0 
0 
0 
0 
0 
0 
3 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
3 
9 
4 
0 
6 
1 
2 
0 
5 

36 

0 
0 
0 
() 

0 
0 
0.18 
0 
4.5 
0 
0 
0.15 
0 
0 
0 
0 
0 
0 
0 
0 
0.40 
0.80 
0.55 
0.35 
0 
0.34 
0.63 
1.36 
0 
0.2.1 

0 
0 
0 
0 
0 
0 
3 (all recovered) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 • 

0.27 3 

"' ... .. 



1. Barcelona· ................ . 
2. Certain Bulgarian institutes .. 
3. Cerna uti (Roumania) ...... . 
4. Beirut (Liban) ............ . 
5. Helsinki (Finland) ........ . 
6. Riga (at institute) ......... . 
7. Riga (outside) ............ . 

I. Kasauli (at i-nstitute : Europ.). 
2. Kasauli (at institute : aon-Bur.). 
3. Kasauli (outside: European) .. 
4. Kasaull (outside: non-Europ.) 
5. Lisbon (at institute) ....... . 
6. Lisbon (outside) ........ , .. 
7. Cracow . 0 ••• 0 ••••••••••••• 

8. Cairo (European) ......... . 
9. Cah·o (non-European) ...... . 

10. Ban~kok (at Institute) ..... . 
II. Bangkok (outside) ......... . 
12. Baghdad (European) ...... . 
13. DaKhdad (non-European) ... . 
14. Shanghai (European) ...... . 
15. Shanghai (non-European) ... . 
IIi. Santiago (Chile) ........... . 
17. Hangoon (European) ...... . 
1M. Hnngoon (non-European) ... . 
1\J. New York .............. .. 
20. l'cw York ............... . 
21. Milan ................... . 
22. Lwow ............ 0. 0 0 ••••• 

19:12 
1932 
1932 
1932 
1931 
1932 
1932 

1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
19:12 
19:12 
1931 
1932 
1 ~1:1:.! 
1932 

(2) Modified dilution methmls. 

Hogyes modified 1/100-l-/5000 20 
Boecker's vaccine : 0.090 gr. 20 
Hogyes modi lied: 1/100-1/2000 15-23 
Hogyes modified 8-15 
Dried 1 day 12-21 
Dried 1 day : glyc. 14-21 
Dried 1 day : glyc. phenol 14-21 

(3) J(illed phenol 

1400-3500 mg. Semple 
1400-3.';00 mg. Semple 
1400-3500 mg. Semple 
1400-3500 mg. Semple 
2500-10000 mg. Semple 
2500-10000 mg. Semple 

- Semple 
700-1050 mg. Semple 
700-1050 mg. Semple 
Carholised 
Carbolised 
700-3500 mg. Semple 
700-3500 mg. Semple 

Semple 
Semple 

4000 mg. Semple 
700-3500 mg. Semple 
700-3500 mg. Semple 

Semple 
Semple 

4:>00-75011 mg. Semple 
Mulford's val'l'ine 

vaccines. 

7-14 
7-14 
7-14 
7-14 

10-40 
1(}...40 
20 
14-21 
14-21 
14 
14 
14-20 
14-20 
15-18 . 
15-18 
20 

7-14 
7-14 

14-21 
14-21 
15-25 
20 

890 
2,671 
1,097 

208 
1 

33 
248 

5,148 

88 
6,780 
1,046 
4,887 

369 
39 
37 
64 

2,198 
757 
494 

14 
230 
1:l6 
176 

75 
137 

1.140 
1,146 
1,308 

62 
712 

I 
12 

2 
I 
0 
0 
I 

17 

0 
51 

0 
22 

0 
0 
1 
0 

12 
8 
1 
0 
2 
2 
2 
0 
0 
6 
0 
0 
0 
fl 

0.11 
0.45 
0.19 
0.48 
0 
0 
0.40 

0 
0 
3 (2 fatal} 
0 
0 
0 
0 

0.33 3 

0 
0.75 
0 
0.45 
0 
f) 

2.70 
0 
0.54 
1.05 
0.20 
0 
0.87 
1.48 
1.14 
0 
0 
0.52 
0 
0 
0 
II 

0 
0 
0 
0 
0 
0 
0 
0 
1 (recovered) 
0 
0 
0 
0 
0 
0 
0 
1 (recovered) 
0 
1 (recovered) 
0 
0 
n "' 

"' 



Institute 

23. Coonoor (European) ....... . 
24. Coonoor (non-European) •... 
25. Bombay (European) . · ...... . 
26. Bombay (non-European) ... . 
27. Shlllong ................. . 
28. Calcutta ................. . 
29. Nairobi and out-stations .... . 
30. Kuala Lumpur ........... . 
31. Hong-Kong .............. . 
32. Colombo •................. 
33. Jerusalem ................ . 
34. Warsaw (at institute) ...... . 
35. Warsaw (outside) ......•..• 

1. Ancona .................. . 
2. Catania .................. . 
3. Rome ................... . 
4. Pisa ..................... . 
5. Pisa ..................... . 
6. Pisa ..................... . 
7. Torino .................. . 

I. Genoa ................... . 
2. Brazzaville ............... . 
3. Kosice (Czechoslovakia) .... . 
4. Kosice (Czechoslovakia) .... . 
5. Kosice (Czechoslovakia) .... . 
fl. Kosice (Czechoslov.ukia) .... . 

Year 

1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 
1932 

1932 
1932 
1932 
1930 
1931 
19:l2 
1932 

1932 
1932 
1929 
1930 
1931 
1 !l:J2 

Da}'5 of Number lort.ality Panlytit 
Vaccine treatment treated Deathl (per u1l) auide1ts 

700-3500 Semple 
700-3500 Semple 
700-3500 Semple 
700-3500 Semple 
1400 mg. Semple 
350-700 mg. Semple 
500-3500 mg. Semple 
700-1050 mg. Semple 
1400 mg. Semple 
700-1000 mg. Semple 
700 mg. Semple 
800 mg. Semple 
800 mg. Semple 

14 
14 

7-14 
7-14 

14 
7-14 

14 
14-21 
14 
14-20 
14 
20 
20 

(4) Live phenol vaccines. 

Puntoni's method 
Puntonl's method 
Puntonl's method 
Puntoni's method 
Puntonl's method 
Puntoni's method 
Puntonl's method 

16-20 
15-25 
15-25 
15-25 
15-25 
15-25 

. 15-25 

(5) Fermi's vaccine. 

375-625 mg. 15-25 
15 
14-21 
14-21 
14-21 
14-21 

405 
8.613 

292 
7,191 
1,269 
7,250 

21 
103 
148 

1,041 
1,690 

277 
1,476 

51,671 

26 
71 

202 
12 
16 
5 

69 

401 

4 
6 

681 
409 
306 
356 

1,762 

1 
37 

0 
63 
11 
48 

0 
2 
0 
6 
3 
1 
4 

283 

1 
0 
0 
0 
0 
0 
0 

1 

0 
0 
3 
0 
3 
0 

6 

0.24 
0.43 
0 
0.87 
0.87 
0.66 
0 
1.94 
0 
0.58. 
0.17 
0.36 
0.27 

0 
0 
0 
0 
0 
1 (recovered) 

.o 
0 
0 
0 
3 (2 fatalt 
0 
0 

0.55 7 

3.84 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0.25 0 

0 
0 
0.44 
0 
0.98 
0 

0 
0 
0 
0 
0 
0 

0.34 0 



(6) Fermi's aero-vaccine. 

1. Sassarl •• 0 •••• 0 •••• 0 •••••• 1932 Fermi's sero-vaccine ? 178 0 0 0 

(7) Healed vaccines. 

1. Bucharest ••............... 1932 Dried 0-6 days + heated 50•-
65° c. 10-24 7,288 13 0.18 0 

2. Jassy .................... 1931 One per cent heated 45•-65• C. 15-23 2,649 0 0 2 (both recovered) 
3. Jassy •• 0 •••••••••••• 0 •••• 1932 One per cent heated 45•-65• C. 15-23 3,865 2 0.05 0 
4. Cluj (Roumania) •••••••• 0 • 0 1929 Dried 0-4 days + heated 68•-

75° c. 10-25 2,524 17 0.67 0 
5. Cluj (Roumania) ........... 1930 Dried 0-4 days + heated 68•-

7~· c. S-25 3,006 12 0.39 0 Cll 
6. Cluj (Roumania) 0 •••••••••• 1931 Dried 0-4 days + heated 68•- .; 

75° c. S-25 3,556 11 0.30 0 > .; 
7. Cluj (Roumania) ••••• 0 ••••• 1932 Dried 0-4 days + heated 68•- -V> 

75• c. 8-25 4,189 10 0.23 0 .; -n 
27,077 65 Q.24 2 V> 

0 
(8) Killed ether vaccinn. ~ 

1. Yugoslav institutes ..•...... 1932 Standard vaccine of Hempt 1-6 7,265 20 0.28 0 
, 
> 

(9) Mixed lrtalmtnl. ttl -
1. Athens 1931~ Slight cases : cords dried 2-5 ~ 

ttl 
• 0 ••••••••••••••••• "' days 1S-? 1,630 2 0.12 3 (all recovered) 

2. Athens 0 •••••••••••••••••• 1932 Severe cases : same + 
Alivisatos' ether vaccine 1S-? 1,667 0 0 1 (recovered) 

3. Certain Bulgarian Institutes •• 1932( Slight cases : Hogyes t3-21 2,499 5 0.20 2 (one fatal} 
4. Madrid ••••• 0 •••• 0 0 •• 0 •••• 1932 Severe cases : same + 17-20 1,398 1 0.07 0 
5. Vienna 0 ••• 0 •••••••••••••• 1932 Alivisatos' ether vaccine 13-21 244 0 0 0 

7,438 8 0.11 6 

(10) Yatnn lmuine. 
C> 

1. Certain Bulg:~ri:~n institutes •• 1!132 410-570 mg. 15-18 1,345 3 0.22 1 (rerovered) ... .... 
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II. METHODS OF TREATMENT. 

The method of treatment employed at each institute, the duration 
of treatment, and, where available, its d.osage are given in the 
table on pages 614 to 617. 

For purposes of comparison, the various methods have been 
classified under the following headings. 

1. Dried or glycerinated cords:-At the majority of institutes 
in this group, the method of Calmette is employed. At Bangkok, 
Bari, Bologna, Buenos Aires, Montevideo, Palermo, Tartu (Estonia) 
and Rabat, the original method of Pasteur has been used. 

2. Modified dilution melhods.-Boecker's method is now included 
in this group (vide fourth review). At Riga and Helsinki, cords 
are dried for twenty-four hours and then diluted with glycerine. 
It has been assumed, as formerly, that drying for so short a period 
of time is insufficient to justify inclusion in group 1 above. 

3. Killed phenol vaccines.-i\Iulford's 'vaccine is used at Lwow. 
At the rest, Semple's modification of Fermi's original method 
(i.e., the phenol vaccine is incubated at 37o C. for twenty-four 
hours) is employed. 

4. Live phenol vaccines.-The method of Puntoni-i.e., of phenol 
vaccines of graduated virulence-is employed at the Italian institutes 
comprised within this group. 

5. Fermi's vaccine.-Phenol vaccines (not incubated) are used 
at Genoa and Brazzaville. 

6. Fermi's sero-~accine is employed at Sassari. 

7. Healed vaccines are used at Jassy, and in combination with 
dried cords at Bucharest and Cluj (Roumania). 

· 8. Killed ether vaccines, phenolised a~cording to the method 
of Hempt, are employed at the Yugoslav institutes. 

9. Mixed lreatmenl.-This term has been adopted to indicate 
t~e ~rocedures in ~hich the slightly bitten are treated either by 
dilutions or by dned cords, with the addition of ether vaccine 
(prepared according to the method of Alivisatos) in severely bitten 
cases. The first alternative is employed at Madrid and Vienna, 
the second at Athens. 
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10. Yatren vaccine is employed at certain Bulgarian institutes. 
In analysing the statistics the reviewer has, in certain instances, 

made use of a shorter classification-viz. : 

1. Killed vaccines : comprising 3 and 8 above ; 
2. Live vaccines : comprising 1, 2, 4 and 9 above ; 
3. Heated vaccines : group 7 above ; 
4. Other : comprising 5, 6 and 10 above. 

III. NUMBERS OF PERSONS TREATED. 

The total number of persons treated regarding whom information 
has been submitted was 115,859. The number of annual returns
that is to say, the number of r~turns relating to patients, whatever 
their race type, and whether treated at the institutes or at its 
subsidiary centres-was eighty-six. 

The returns from all Yugoslav institutes were submitted in a single . 
schedule, and those from Bulgarian institutes were summarised in 
three schedules, one relating to treatment by "mixed" methods~ a 
second by Yatren vaccine, and a third by Boecker's dilution method. 

The adjoining table gives the distribution of patients according 
to method of treatment, the number of institutes at which they 
were treated, the number of annual returns received, and the 
average number of patients per annual return : 

1. Cords •.. 0. 0. 0 0 0 0 0 0 0 •• o 

2o Dilutior.s 0 0 o o 0 o 0 0 o o 0 o o o 
3o Killed phe.,ol 0 0 0 0 0 0 0 0 o 0 • 

4o Live phenol 0 0 0 0 0 0 0 0 0 0 • o • 
5. Fermi's vaccine ........ . 
6. Fermi's sero·vaccine .... . 
7o Heated 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o o 
8o Killed ether 0 0 0 0 0 0 0 0 0 o. 0 o 
9. Mixed 0 0 0 0 0 • 0 0 0 o 0 o o o o. o 

10. Yatren 0 0 0 0 0 0 0 0 0 0 0 0 0 ••• 

Total . 0 0 o 0 o 0 .. 

Patients 
13,574 
5,148 

51,671 
401 

1,762 
178 

27,077 
7,265 
7.438 
1,345 

t15o859 

Institutes 
25 

22 
5 
3 
1 
3 

Annual 
retul'lll 

29 

23 
7 
6 
1 
7 

Average per 
annualretum 

468 

2,247 
57 

297 
178 

3,868 

The detail where no entry is made will be found in the table 
on pages 614 to 617. 

IV. MORTALITIES FOR ALL PATIENTS. 

Of the total of 115,859 persons treated, 439 died of rabies. The 
percentage mortality is thus 0.38, as ·compared with 0.49 in the 
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·first review, 0.48 in the second, 0.23 in the third, 0.48 in the fourth, 

and 0.41 over the whole period covered by the five reviews. 

The detailed figures for the present statistics and for the set 

of five reviews are as follows : 

Filth review AU ftvo revleM 

Number lortalil1 
Number Deaths lortalil1 

treated Deotha % treated Olloonid Cii-• "' 
1. Cords 13,574 36 0.27 63,653 242 261 0.38 ' 
2. Dilutions •.. 5,148 17 0.33 27,040 48 111 0.18 

3. Kllled phenol. 51,671 283 0.55 173,684 1,156 713 0.67. 

4. Live phenol • 401 1 0.25 1,967 4 8 0.20 

5. Fermi's vace. 1,762 6 0.34 4,773 12 2 0.27 

6. Fennl's sero-
vaccine .... 178 0 0 255 0 1 0 

7. Heated ••... 27,077 65 0.24 55,044 97 226 0.18 
8. Kllled ether .. 7,265 20 0.28. 38,299 52 157 0.14 

9. Mixed ..... 7,438 8 0.11 36,097 44 148 0.12 
10. Yatren ..... 1,345 3 0.22 5,384 13 22 0.24 

Total •.... 115,859 439 0.38 406,196 1,668 1,666 0.41 

P < 1 in a million. 

·According to the shorter method of classification the figures are : 

Filth review 

Number lorlalliJ 
treated Deaths % 

1. Killed 58,936 303 0.51 
2. Live • . . • . . . 26,561 62 0.23 
3. Heated .. .. • 27,077 65 0.24 
4. Other • . . . . . 3,285 9 0.27 

Total .•... 115,859 439 0.34 

Number 
treated 

211,983 
128,757 
55,044 
10,412 

All five reviews 
Deaths lortalil1 

------~-- % Olloem4 C&lculalell 
1,208 870 0.57 

338 529 0.26 
97 • 226 0.18 
25 43 0.24 

406,196 1,668 1,668 - 0.41 

P < 1 in a million, 

The mortalities in the successive reviews and in the whole set were~ 

First Seeond Third Fourth Fifth All five 
1. Kllled ...... 0.65 0.80 0.28 0.66 0.51 0.57 
2. Live ....... 0.27 0.26 0.21 0.26 0.23 0.26 
3. Heated ..... 0.15 0.08 0.04 0.24 0.18' 
4. Other •• 0 ••• 0.22 0.27 0.24 

Total. .... 0.49 0.48 0.23 0.48 0.34 0.41 

A higher mortality occurs in this review amongst those treated 

by heated vaccines. From Buchar~t. in 1932, a rate of 0.18 is 

I 
1 "Calculated" !rom tbo mortality ol tho total ol tbe ten -ups (II. !rom 0 '1 

or oumpl&-2~1- 0.41 x 63,653; 100). -· · ' .~ : 
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reported as compared with 0.019 in 1931, and statistics have for 
the first time been received from Cluj (Roumania) relating to the 
years 1929, 1930, 1931 and 1932, in which the rates were 0.67, 
0.39, 0.30 and 0.23 respectively. The same tests of significance 
of differences as were employed and described in previous reviews 
have been used, and will not be recapitulated here. It will be 
remembered 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 assumption 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 analysis indicate that the figures do not agree with this 
assumption, the data will he referred to as heterogeneous, or as 
showing a significant difference. The dividing-line between homo
geneity and heterogeneity may conventionally be taken as being 
defined by P = 0.05, any lesser value indicating a real discrepancy. 

V. RACIAL STATISTICS. 

Information is wanting regarding 1,690 persons treated by 
killed vaccines, of whom 3 died of rabies. These were· treated 
at Jerusalem, where a strict classification according to race type 
appears to he difficult to determine. Of the remaining 114,169, 
66,133 were Europeans (57.9 per cent) and 48,036 were of non
European hi~th (42.1 per cent). 

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

1. Cords ..... . 
2. Dilutions .. . 
3. Killed phenol. 
4. Live phenol • 
5. Fermi's vacc. 
6. Fermi's sera-

vaccine ... . 
7. Heated .... . 
8. Killed ether •• 
9. Mixed .... . 

10. Yatren .... . 

Total ..... 

First 
57.6 

tOO 
19.7 

99.7 
too 

52.4 

Second 
52.7 

tOO 
11.9. 

tOO 

tOO 

100 

53.5 

Third 
50.2 

100 
62.1 

100 

tOO 
100 
tOO 

81.1 

Fourth 
62.5 
94.8 
10.3 

100 
100 

100 
100 
100 
100 
100 

48.9 

Filth All five 

56 . .1 52.2 
96.6 98.0 
15.6 15.7 

100 100 
90 100 

tOO 100 
tOO 100 
100 too 
too 100 
100 tOO 

58.0 57.8 
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The figures relating to mortality are given in the following 
table : 

Europeam. 

1. Cords ••••... 
2. Dilutions .... 
3. Killed phenol. 
4. Live phenol .. 
5. Fermi's vacc .. 
6. Fermi's aero-

vaccine , .. , , 
7. Heated ..•... 
8. K llled ether .. 
9. Mixed ......• 

10. Yatren .....• 

Filth review 
Number Deaths lortaliiJ 
treated --~-- % 

7,613 
4,974 
8,081 

401 
1,761 

178 
27,077 

7,265 
7,438 
1,345 

Oblemd Caltalated 

9 16 
16 10 
9 17 
1 0.8 
6 4 

0 0.4 
65 56 
20 15 

8 15 
3 3 

0.12 
0.32 
O.tt 
0.25 
0.34 

0 
0.24 
0.28 
O.tt 
0.22 

All ftve revieWs 

Number Deaths lortality 
treated --~-- % 

33,213 
26,488 
27,277 

1,967 
4,772 

255 
55,044 
38,299 
36,097 
5,384 

Obsmed Calculated 

56 50 
38 40 
31 41 
4 3 

12 7 

0 0.4 
97 83 
52 58 
44 55 
13 8 

0.17 
0.14 
O.tt 
0.20 
0.20 

0 
0.18 
0.14 
0.12 
0.24 

Total 66,133 137 137.2 0.21 228,796 347 346.4 0.15 

Non-EuropeaiU. 

I. Cords .••••.. 
2. Dilutions .... 
3. Killed phenol . 

5,960 
174 

41,901 

p = 0.08 

27 
I 

271 

37 
1 

261 

0.45 
0.57 
0.65 

P = O.o7 

26,477 177 206 0.67 
552 10 4 1.81 

140,064 1,tt4 1,091 0.80 

Total ....... 48,035 299 299 0.62 167,093 1,301 1,301 0.78 

p = 0.20 

These may also be classified as under : 

Europearu, 

t. Killed ....... 
2. Live •........ 
3. Heated ......• 
4. Other ....... . 

Filth review 
Number Deaths lortality 
treated--~-- % 

15,346 
20,426 
27,077 

3,284 

Oblened Caltalato4 
29 32 0.19 
34 42 0.17 
65 56 0.24 

9 7 0.27 

p = 0.0014. 

All five reviews 
Number Deaths 
treated 

65,576 
97,765 
55,044 
10,4tt 

0Mene4 C&ltulato<l 
83 99 

142 148 
97 83 
25 16 

lort&licy 
% 

0.13 
0.15 
018 
0.24 

Total ......• 66,133 137 137 · 0.21 228,796 347 346 0.15 

p = 0.09 

Non-Enro,....,.., 

\. Killed ....... 41,901 271 261 0.65 
2. Live .. .. .. . .. 6,134 28 38 0.46 

Total . . . . . . . 48,035 299 299 0.62 

p = 0.08 

p = 0.019 

140,064 1,tt4 1,091 0.80 
27,029 187 210 0.69 
------
167,093 1,301 1,301 0.78 

p = 0.08 
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The mortalities as compared with previous reviews are as under : 

Europeans. First Second Third Fourth Filth All five 

1. Killed ...... 0.10 0.14 0.10 0.12 0.19 0.13 
2. Live •.•.. 0. 0.20 0.11 0.13 0.15 0.17 0.15 
3. Heated ..... 0.15 0.08 0.04 0.24 0.18 
4. Other •... 0. 0.19 0.2.7 0 24 

Total ..... 0.17 0.13 0.10 0.14 0.21 0.15 

Non-European' : 

1. Killed ...... 0.83 0.89 0.93 0.85 0.65 0.80 
2. Live 0 ••• 0 •• 1.02 0.82 0.71 0.74 0.46 0.69 

Total ••• 0 • 0.84 0.88 0.78 0.83 0.62 0.78 

. . 
It will be noticed that only two of the P values indicate signi-

ficant differences-namely, (a) P = 0.0014 for non-Europeans 
according to the first system of classification, and (b) P = 0.019 
for Europeans according to the second system. In the case of 
the former, (a), it is obvious that the heterogeneity is carried forward 
from previous years, as is shown by the fact that the value of p for 
the corresponding table relating to the fifth review only is 0.20. 
The main source of disturbance is obviously in the dilution group, 
and it was pointed out in the fourth review that it occurred under 
very exceptional circumstances at a single institute. If the dilution 
group be excluded, and the sets of statistic;s relating to those treated 
by cords and by killed phenol vaccines are treated separat~Iy, it 
appears that P · 0.032--that is to say, there is some evidence of 
heterogeneity but not of a very conclusive character, and this 
is in favour of treatment by cords. The fact that, in the corres
ponding European figures, the order of efficiency is reversed, though 
the difference in the mortalities is not actually significant (P = 0.09), 
indicates the need for caution in accepting the above result. With 
regard to (b), the heterogeneity is due mainly to the group of persons 
treated by Yatren vaccine, in which the mortality is above the 
average. 

Finally, it appears from the combined figures that the mortality 
amongst non-Europeans is 5.2 times as great as that amongst 
Europeans. This difference is highly significant and will be further 
examined in succeeding sections. 
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VI. SPECIES OF BITING ANIMAL. 

The percentages of persons ·bitten by the different species of 

animals are .as detailed below. 
Soli- Rum!-

Dog Cat Wolf Jackal peda nants Other Human 

1. Cords ............ 85.7 10.8 0.01 0.05 1.2 0.4 1.4 0.3 
2. Dilutions ......... 83.2 9.3 0.2 0.04 0.3 4.8 0.8 1.3 
3. Killed phenol ..... 88.3 1.8 . 0.1 6.1 0.5 0.9 1.5 0.8 
4. Live phenol •.....• 75.3 18.4 2.0 4.2 
5. Fermi's vaccine •..• 93.0 4.8 0.1 1.5 0.6 
6. Fermi's sera-vaccine 98.9 I 1.1 
7. Heated •••••••• 0. 86.8 6.5 0.1 0.3 3.8 1.5 1.1 
8. Killed ether ....... 86.2 6.8 0.8 0.8 2.0 0.8 2.5 
9. Mixed ............ 87.7 8.4 0.01 0.1 1.0 1.6 0.7 0.4 

10. Yatren ......•.... 87.9 6.7 1.0 0.1 3.6 0.4 0.2 

Total 0 ••••• 0. 0 87.3 5.2 0.2 2.8 1.4 1.3 1.2 0.6 

The figures relating to mortality are as follows : . . 
Number 

(a) Dog 
lort&IIIJ Number 

(b) Cat 
lort&liiJ 

treated Deaths ~ treated Deaths "' 1. Cords •........... 11,634 36 0.31 1,472 11 0 
2. Dilutions ••...•... 4,269 14 0.33 477 0 0 
3. Killed phenol .•... 45,610 228 0.50 941 0 0 
4. Live phenol .....•• 302 1 0.33 74 0 0 
5. Fermi's vaccine .... 1,638 6 0.37 85 0 0 
6. Fcnni's sero-vaccine 176 0 0 2 0 0 
7. Heated ........... 23,491 59 0.25 ' 1,764 2 0.11 
8. Killed ether ..••... 6,260 16 0.26 497 0 0 
9. Mixed •.... , ...... 6,524 7 0.11 623 0 0 

10. Yatren •....• , ..... 1,183 3 0.25 90 0 0 

Total ......... 101,087 370 0.36' 6,025 2 0.03 

·(c) Wolf 

Fifth review 
All live reviews 

Number 
Number Deaths lorlalit: lortlliiJ treated 

"' treated Death• "' Oboeno4 Cllculalod 
1. Cords 2 0 0 23 4 2.0 . 17.4 
2. Dilutions ... 10 3 30.0 21 4 1.9 19.0 3. Killed phenol 58 6 10.3 209 26 18.4 12.4 7. Heated ...•. 33 4 12.1 47 4 4.1 8.5 8. Killed ether . 59 4 6.8 172 6 .15.1 3.5 9. Mixed ...... 1 1 100.0 60 5 5.3 8.3 10. Yatren ..... 13 0 0 23 0 2.0 0 

Total ..... 176 18 10.2 556 49 48.8 8.8 

p = 0.02 
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(d) Jackal 

Filth rev!.., All ftve reviews 
Number I om lit)' Number lortalil)' 
tr ... ted Deaths .,. treated Deaths .,. 

1. Cords .............. 7 0 0 43 0 0 
2. Dilutions .......... 2 0 0 2' 0 0 
3. Killed phenol ••••••• 3,162 48 1.52 12,731 227 1.78 
7. Heated ............ 70 0 0 70 0 0 
9. Mixed ............. 11 0 0 25 1 0. 

Total. ....... 3,252 48 1.48 12,871 228 1.77 

(e) Soliped.s, Ruminanu, Human and Other 

Soli peds Ruminants Other Human 
1. Cords ....•............ 166 60 188 45 
2. Dilutions ..•........... 17 248 40 65 
3. Killed phenol .•........• 273 471 763 (1 death) 393 
4. Live phenol .•.••....... 2 8 17 
5. Fermi's vaccine ........ . 2 26 11 
6. Fermi's sero-vaccine .... . 
7. Heated ..•..•...•...... 1,031 395 293 
8. Killed ether ........... . 57 146 61 185 
9. Mixed ....•............ 78 121 52 28 

10. Yatren ............... . 2 48 6 3 

Total 1,626 1,497 1,446 730 

Information regarding the biting animal was lacking in the case 
of twenty persons. The single death amongst those bitten by 
"other" animals refers :to a bite from an unknown animal. 

As was pointed out in the previous review, the subdivision into 
" human" and " other" is not precise. The human group is pro
bably largely composed of persons who have come in contact with 
human saliva. · 

From the combined figures for the five reviews, it appears that, 
of 9,004 persons bitten by solipeds and ruminants, none has deve
loped rabies. Of 2,185 persons who had been in contact with 
a case of human rabies, none developed the disease ; whilst, o! 
5,586 bitten by"' other animals", one bitten by a hyena and another 
bitten by an " unknown animal" developed rabies. 
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VII. EVIDENCE OF RABIES IN THE BITING ANIMAL. 

The percentages of treated persons belonging to the different 

~ategories are as follows : 

1. Cords •.........•.....• 
2. Dilutions ............. . 
3. l<llled phenol .......... . 
4. I.lve phenol •••.......... 
5. Fennl'a vaccine •........ 
6. Fermi's sero-vncclne ..... 
7. Heated • , •. , ...•....... 
8. Killed ether ........... . 
9. Mixed •................ 

10. Yatren ............... . 

A 

11.2 
6.6 
6.7 

14.9 
3.2 

15.6 
24.2 
25.8 

5.9 
-.-

Total .. .. .. .. . 11.7 

B 
19.3 
35.3 

7.9 
19.8 
49.0 

22.3 
11.9 
41.4 
43.9 

17.5 

c 
60.4 
46.2 
82.5 
63.6 
47.7 

60.9 
63.9 
25.4 
27.9 

66.9 

D 

9.1 
11.8 

2.8 
1.6 
0 

1.3 
0 
7.4 

22.1 

3.9 

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

Category A. 

Filth review AU live reviews 
Number lort&IIIJ Number lortalilj' 
treated Deaths % treated Deaths % 

1. Cords ............ 1,492 7 0.47 3,337 24 0.72 
2. Dilutions .... , .... 340 3 0.88 1,328 5 0.38 
3. Killed phenol •.... 3,336 28 0.84 6,823 47 0.69 
4. Live phenol •••.... 55 0 0 132 0 0 
5. Fermi's vaccine . , .. 57 1 1.79 60 1 1.67 
6. Fem1t's sero-vaccine 5 0 0 
7. Heated .. , ........ 4,150 15 0.36 4,348 16 0.37 
8. Killed ether ....... 1,762 9 0.51 3,009 11 0.37 
9. Mixed •....... , ... 1,923 2 0.10 3,902 5 0.13 

10. Yatren ••.•......• 80 0 0 298 0 0 

Total •• 0. 0 •••• 13,195 65 0.49 _23,242 109 0.47 

Category B. 

1. Cords ••.......... 2,578 19 0.73 11,438 75 0.66 
. 2. Dilutions , .. , ..... 1,809 8 0.44 5,885 17 0.29 
3. Killed phenol ..... 3,918 11 0.28 10,764 43 0.40 
4. Live phenol , , . , ... 73 0 0 428 1 0.23 
5. Fermi's vaccine •.•. 860 2 0.23 860 2 0.23 
6. Fermi's sero·vacclne · 23 0 0 
7. Heated .... ,, ..... 5,934 8 0.13 12,103 21 0.17 
8. Killed ether ....... 864 3 0.35 3,653 6 0.16 
9. Mixed •........... 3,077 4 0.13 14,544 24 0.17 10. Yatren , .......... 591 1 o.p 2,644 9 0.34 

Total ......... 19,704 56 0.28 62,342 198 0.32 



1. Cords ............ . 
2. Dilutions ...•..•.. 
3. Killed phenol ..... 
4. Live phenol ......• 
5. Fermi's vaccine ... 
6. Fermi's sero·vaccine 
7. Heated ..........• 
8. Killed ether •...... 
9. Mixed .......... . 

10. Yatren •.......... 
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Category C. 
Fifth review 

Number lortalitJ 
treated Deaths % 
8,050 10 0.12 
2,365 2 0.08 

40,886 242 0.59 
234 1 0.43 
839 3 0.36 

-16,228 
4,639 
1,890 

376 

42 
8 
0 
2 

0.26 
0.17 
0 
0.53 

Total . . . . . . . . . 75,507 310 0.41 

1. Cords ...........• 
2. Dilutions ....•...• 
3. Killed phenol .. , .. 
4. Live phenol •...... 
5. Fermi's vaccine .... 
6. Fermi's sera-vaccine 
7. Heated .......... . 
8. Killed ether ...... . 
9. Mixed ........... . 

10. Yatren .......... . 

Total· ........ . 

Category D. 
1,217 

608 
1,394 

6 
0 

342 
0 

548 
298 

4,413 

0 
4 
0 
0 

0 

2 
0 

6 

0 
0.66 
0 
0 

0 

0.37 
0 

0.14 
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All ftve reviews 
Number lortalits 
treated Death• % 

37,537 
14,181 

137,986 
952 
854 

5 
35,178 
15,917 

9,511 
1,486 

115 
19 

1,030 
2 
3 
0 

57 
28 

8 
4 

253,607 1,266 

4,348 
3,342 
6,317 

79 
11 

1 ,9';..1 
12,722 

4,576 
956 

34,333 

3 
4 
6 
0 
0 

0 
0 
2 
0 

15 

0.31 
0.13 
0.75 
0.21 
0.35 
0 
0.16 
0.18 
0.08 
0.27 

0.50 

0.07 
0.12 
0.09 
0 
0 

0 
0 
0.04 
0 

0.04 

Details regarding 3,040 persons, of whom two died of rabies, 
are lacking. 

It will be observed that six deaths occurred in the D category. 
These all emanated from Bulgarian institutes. There seems to 
be some dubiety as to the definitions of the various categories. 
The system adopted at the Paris International Rabies Conference 
should be strictly adhered to-namely : 

A = proved rabid by experiment ; 
B - certified rabid by medical or veterinary physician ; 
C - suspected to be rabid ; 
D - not suspected to be rabid. 

In this and in subsequent sections the statistics of the two race 
types will, as far as is possible, be treated separately, as the degree 
of heterogeneity introduced when the two race types are considered 
together is so great as to mask other effects. This procedure has 
been rendered possible by the fact that the majority of directors 

7 
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of institutes have acceded to the request that the figures relating 
to the two race types should be submitted on separate schedules. A 
few directors have not done so, and their attention is again drawn 
to the importance of this procedure. For this reason, the whole 
of the returns are not available for analysis. 

In the following table, the statistics for categories A and B com
bined-that is, the statistics regarding those bitten by animals 
proved or certified to be rabid-and those for category C are given 
for the fifth review and for the total of the five reviews. 

' 

Categories A and B (combined). 
Filth review All five reviews 

Number lort&licy 
Number Death& lort&li!J' 

treated ------ % EuropetVU: treated Death& ~-

1. Cords . . . . . . 1,928 2 0.10 
2. Dilutions . . . 2,116 11 0.52 
3. J<llled phenol 2,745 6 0.22 
4. Live phenol, 128 0 0 
5. Fermi's vacc. 917 3 0.33 
6. Fermi's sera. 

vaccine ... . 
7. Heated ..... 10,084 23 0.23 
8. Killed ether • 2,626 12 0.46 
9. Mixed . . . . • • 5,000 6 0.12 

10. Yatren,..... 671 1 0.15 

5,925 
9,409 
8,299 

866 
920 

28 
17,461 
9,660 

20,774 
2,942 

Obomed Calculated 

12 12.3 
24 19.6 
12 17.3 
2 1.8 
3 1.9 

0 0.06 
40 36.4 
24 20.1 
33 43.3 

9 6,1 

0.20 
0.26 
0.14 
0.23 
0.33 

0 
0.23 
0.25 
0.16 
0.31 

Total • . . . • • 26,215 64 0.24 76,284 159 158.8 0.21 

Non·EUI'Opearu : 

1. Cords .. .. .. 897 
3 .. Killed phenol. 3,000 

-.--
10 
18 

Total . . • . • 3,897 28 

Euro~an.s: 

1. Cords .•...• 
2. Dilutions ... 
3. Killed phenol 
4. Live phenol. 
5. Fermi's vacc. 
6. Fermi's sero-

vaccine ... . 

2,644 
2,216 
4,381 

234 
839 

2 
1 
3 
1 
3 

7. Heated , ... , 16,228 42 
8. Killed ether • 4,639 8 
9. Mixed .. .. .. 1,8\lO 0 

10. Yatren...... 376 2 

Total .... , • 33,447 . · 62 

1.11 
0.60 

999 
5,769 

p = 0.24 

11 7.2 
,38 41.8 

1.10 
0.66 

0.72 6,768 49 49.0 0.72 

Category C. 

0.08 7,474 
0.05 13,654 
0.07 11,871 
0.43 952 
0.36 854 

0.26 
0.17 
0 
0.53 

5 
35,178 
15,917 
9,511 
1,486 

p = 0.15 

10 
10 
14 
2 
3 

0 
57 
28 
8 
4 

10.5 
19.2 
16.7 

1.3 
1.2 

0.13 
0.07 
0.12 
0.21 
0.35 

0 0 
49.4 0.16 
22.3 0.!8 
13.3 0.08 
2.1 0.27 

0.19 96,902 136 136.0 0.14 

p = 0.07 



STATISTICS 0:-l RABIES 629 

Filth review Number 
All ftve reviews 

Deaths lortalil)' 
Number lortalily treated 

"" Non~EurofJH.lU : treated Deaths % Obsenod CaJ[ulaled 
1. Cords ...... 1,343 4 0.30 2,693 17 21.0 0.63 
3. Killed phenol. 27,345 184 0.67. 63,653 502 497.9 0.79 

Total ..... 28,688 188 0.66 66,346 519 518.9 0.78 
p = 0.37 

The values of P for the figures referring to all five reviews indicate 
that, when the two race types are considered separately-that is, 
when the heterogeneity due to race type is excluded-there is no 
evidence of heterogeneity in either the A and B categories or the C 
category arising from differences in the, methods of treatment 
employed. 

It also appears that, in the A and B categories, the mortality 
amongst non-Europeans is 3.4 times as great as amongst Europeans ; 
whilst, in the C category, the ratio is 5.6 (the P values in each case 
being Jess than one in a million). 

Again, in the case of Europeans, the mortality in the A and B 
categories is 1.5 times as great as that in the C category (P = 0.0006); 
whilst, in the case of non-Europeans, the mortality in the A and 
B categories is 0.92 of that in the C category (P = 0.57). The first 
P value indicates a significant difference, the second does not. 
Thus again the fact is brought out that, in the case of non-Europeans, 
those in the C category are practically at as high a degree of risk 
as those in the A and B categories-presumably because non
Europeans rarely present themselves for treatment unless the 
animal which bit them is certainly rabid. 

VIII. SEVERITY OF BITING. 

The percentage proportions in the several groups are as follows : 

1. Cords ............. . 
2. Dilutions . : ........ . 
3. Killed phenol •....... 
4. Live phenol ..•.•••.•. 
5. Fermi's vaccine ..... . 
6. Fenni's sero-vaccine . . ·. 
7. Heated ...•........• 
8. Killed ether ..•...... 
9. Mixed .•............ 

10. Yatren .•.....•..... 
' 

Total ....•....... 

Deep 
20.5 
14.5 
51.5 
32.2 
29.9 

2.2 
20.5 
19,7 
35.4 
2.5 

34.7 

Superficial 
65.1 
62.8 
39.8 
57.6 
68.1 
84.3 
67.4 
63.4 
47.6 
65.4 

53.3 

No visible lesion 
14.4 
22.7 

8.7 
10.2 
2.0 

13.5 
12.1 
17.0 
17.0 
32.0 

12.0 
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The figures relating to mortality are as follows : 
No visibk 

(a) Dtep (b) Superficial lesion 
Mumber Number If umber 

lreale4 Deaths lort&lil1 """" Deaths lortalil1 trealed Deaths 

I. Cords 2,768 27 0.98 8,808 8 0.09 1,950 0 ........ 
5 0.15 1,166 1 2. Dilutions ...... 747 11 1.47 3,234 

3. l{illed phenol .. 25,767 247 0.96 19,938 36 0.18 4,334 0 
4. J.lve phenol .... 129 1 0.78 231 0 0 41 0 
5. Fermi's vaccine. 526 6 1.14 1,200 0 0 . 36 0 
6. Fermi's sero-vac-

cine • 0 ••••••• 4 0 0 150 0 0 24 0 
7. Heated ....... 5,549 24 0.43 18,249 39 0.21 3,279 2 
8. Killed ether .... 1,429 13 0.91. 4,603 7 0.15 1,233 0 
9. Mixed ••• 0 •••• 2,634 5 0.19 3,541 3 0.08 1,263 0 

10. Yalren ....... 34 I 29.41 880 2 0.23 431 0 
------

Total 0 ••••••• 39,587 335 0.85 60,834 100 0.16 13,757 3 

Information regarding the depth of wound was lacking in the 
case of 1,681 persons, none of whom developed rabies. 

Three deaths are recorded amongst those with" no visible lesion". 
One of these is reported from Cerna uti and two from Cluj, both in 
Roumania. 

In the following table, the statistics for the period covered by 
the five reviews are, as before, subdivided according to race type. 

All five reviews. 
(a) Dtep (b) Superficial 

Number Death• lortaliiJ Number · Deaths lortalilj" 
treated __________.. % treated ____........._. % 

Europeans. Obsmed Calcolaled Obsened Calculated 
1. Cords ••• 0 ••• 3,415 20 15.5 0.58 11,928 6 11.1 0.05 
2. Dilutions .... 4,892 31 22.3 0.63 12,863 11 11.9 0.09 
3. Killed phenol. 2,395 19 10.9 0.79 13,282 9 12.3 0.07 
4. Live phenol .. 557 1 2.5 0;18 1,131 3 1.0 0.27 
5. Fennl's voce. , 528 6 2.4 1.14 1,222 0 1.1 0 
6. Fermi's sero-

vaccine ..... 8 0 0 0 218 0 0.2 0 
7. Heated ...... 10,057 40 45.8 0.40 41,050 55 38.0 0.13 
8. Killed ether .• 8,546 37 38.9 0.43 24,662 15 22.9 0.06 
9. Mixed ....... 11,366 30 50.7 0.26 18,732 14 17.4 0.07 

10. Yntren ...... 187 7 0.9 3.74 3,334 6 31 0.18 -------
Total ....... 41,951 191 189.9 0.46 

------
128,422 119 119 0.093 

P < 1 in a million p = 0.008 
Non-BuroJ)Mn.t, 

1. Cords •••• 0 •• 668 17 7.7 2.54 2.824 10 7.4 0.36 3. Killed phenol • 40,997 465 474.3 1.13 30,546 78 80.6 0.26 ---- - ----Totnl . • .. . . . 41,665 482 482 1.16 33,370 88 88.0 0.26 
p = 0.0009 p = 0.32 
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The values of P are somewhat different from those recorded last 
year, when the values were 0.029 and 0.01 for deep bites, and 0.53 
and 0.40 for superficial bites in Europeans and non-Europeans 
respectively. Thus the evidence of heterogeneity amongst the 
deeply bitten is greater than was recorded in the last review, and 
also heterogeneity is now indicated amongst superficially bitten 
Europeans. This is mainly due to excessive mortalities amongst 
those treated by heated vaccines at Cluj (Roumania). It would 

· , appear that there is considerable variation in the interpretation of 
the phrase "deeply bitten" at the various institutes. It appears 
that, for those deeply bitten, the mortality amongst non-Europeans 
is 2.3 times as great as amongst Europeans, whilst, in the case of 
those bitten superficially, the ratio is 2.8. Comparing these ratios 
with the ratio 5.2 found in Section V for all degrees of severity of 
biting, it is clear that severity of bite is one of the factors, but not 
the sole factor, which determine the difference in mortality between 
the two race types. This is in conformity with the fact that, 
amongst Europeans, the percentage of those deeply bitten is 24.6, 
whereas amongst non-Europeans it is 55.5. 

Finally, amongst Europeans, the mortality from deep bites is 
4.9 times as great as from superficial, whilst amongst non-Europeans 
it is 4.4 times as great. 

IX. INTERVENTION 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 vaccine .............. . 
6. Fermi's sero-vaccine .......... . 
7. Heated ..................... . 
8. Killed ether .................. . 
9. ~lixed ...................... . 

10. Yatren ..................... . 

Total •••................ 

On bare skin 

69.9 
69.1 
80.5 
64.3 
60.4 
38.8 
63.6 
49.8 
68.5 
66.7 

71.7 

Through clothing 

30.1 
30.9 
19.5 
35.7 
39.6 
61.2 
36.4 
50.2 
31.5 
33.2 

28.3 
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The ligures relating to mortality are : 

(a) On bare akin (b) Through clothing 

Number Mortality Number Mortality 

treated Daeths "' treated Deaths % 

1. Cords •..... 8,071 25 0.31 3,473 5 0.14 

2. Dilutions ... 3,554 16 0.45 1,594 1 0.06 

3. Killed phenol 40,761 270 0.66 9,899 13 0.13 

4. Live phenol . 258 1 0.39 143 0 0 

5. Fermi's vacc. 1,061 5 0.47 695 1 0.14 

6. I'ennl's aero-
0 vaccine .... 69 0 0 109 0 

7. Heated .. · ... 17,220 59 0.34 9,857 6 0.06 

8. Killed ether .. 3,002 20 0.67 3,030 0 0 

9. Mixed 0 •••• 5,094 5t 0.98 2,344 3 0.13 

10. Yatren ....• 898 2 0.22 447 1 0.22 

~ 

Total •••• 0 79,988 403 0.50 3!,591 30 0.09 

Information regarding 4,280 persons, of whom six developed 
rabies, was lacking. 

The corresponding statistics for the set of five reviews subdivided 
according to r11ce type are as follows : 

(a) On bare okln ~ Through clothlnR 
Number Deaths lortalilj" Num r Deaths Jortalilf 
treated----.......---- "' treated __....__ % 

EuropeGN t Obsmed l:alrolaled Oboened l:alcolaled 

1. Cords ....... 11,359 25 27.2 0.22 5,087 1 1.5 0.020 
2. Dilutions • 0 •• 15,847 42 37.9 0.27 6,790 1 2.0 0.015 
3. Killed phenol. 16,705 26 39.9 0.16 5,033 1 1.5 0.020 
4. Live phenol •. 1,259 3 3.0 0.24 671 I 0.2 0.149 

· 5. Fermi's vacc .. 1,084 5 2.6 0.16 701 1 0.2 0.143 
6. Fermi's sero· 

vaccine ..... 98 0 0.2 0 157 0 0.05 0 
7. Heated ...... 34,692 89 82.9 0.26 20,352 8 6.1 0.039 
8. Killed ether .. 13,193 50 31.5 0.38 17,157 I 5.2 0.006 
9. Mixed •...... 23,290 39 55.7 0.17 12,359 5 3.7 0.040 

10. Yatren ...... 3,767 II 9.0 0.29. 1,617 2 0.5 0.124 
------- ---

Total •.•.... 121,294 290 289.8 0.24 69,924 21 20.95 0.030 

p = 0.0008 p = 0.015 

Non-EuroPH~~S : 

I. Cords • 0 ••••• 2,218 23 19.7 1.04 1,541 5 3.3 0.32 
3. J(illed phenol . 57,834 511 514.3 0.88 15,856 32 33.7 0.20 -------

Total ......• 60,052 534 . 534.0 0.89 17,397 37 37.0 0.21 

p = 0.45 p = 0.32 

There is no evidence of heterogeneity in the non-European 
statistics. Amongst Europeans, however, there is evidence of 
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heterogeneity in both sets of statistics. The evidence in the case 
of those bitten on the bare skin is due mainly to excessive mortality 
amongst those treated by killed ether vaccines at the Yugoslav 
institutes. In the case of those bitten through clothing, it is due 
mainly to mortalities higher than the average in groups 4, 5 and 10. 

The mortality amongst those bitten on the bare skin is, in the 
case of Europeans, 8 times, and, in the case of non-Europeans, 
4.2 times as great as that observed amongst those bitten through 
clothing. The probable reason for this difference is that the 
European bitten on the bare skin is usually bitten on the head or 
hands, whereas this is not so generally- the case amongst non
Europeans. 

The mortality amongst non-Europeans in the case of those bitten 
on the bare skin is 3. 7 times, and, in the case of those bitten through 
clothing, is 7 times as great as amongst Europeans. These ratios 
are less than that found in Section V, where intervention of clothing 

• 
is disregarded, and the reduction is in agreement with the view that 
intervention of clothing is one of the factors which bring about the 
different mortalities in the two race types. The higher ratio for 
those bitten through clothing would seem to indicate that the 
clothing of the European is 'a greater safeguard than is that of the 
non-European. 

X. POSITION OF BITE. 

The p~rcentage figures for those bitten on the different localities 
are as follows : 

Head Arm Trunk Le1 

1. Cords • 0 •••••••••• 5.7 48.3 4.1 41.9 
2. Dilutions ......... 5.3 56.5 7.5 30.8 
3. Killed phenol 5.7 34.5 3.5 56.3 -..... 
4. Live phenol ....... 5.7 50.1 5.7 38.4 
5. Fermi's vaccine .... 5.0 -47.6 4.7 42.6 
6. Fermi's sero-vaccine 2.8 72.4 1.7 23.0 
7. Heated ........... 5.2 51.4 4.8 38.4 
8. Kiiled ether •...... 6.1 37.4 4.2 52.3 
9. Mixed •........... 4.3 56.3 2.8 36.7 

10. Yatren •.......... 1.8 62.1 2.2 33.9 

Total ••• 0 0 •••• 5.4 43.2 4.0 47.3 
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The figures relating to mortality are : 

(a) Head (b) Arm 

Number lorWily Number Jortalilf 

treated Death• % treated Deaths % 

722 16 2.21 6,154 1l 0.18 
1. Cords ............ 

9 3.32 2,906 6 0.21 
2. Dilutions ......... 271 
3. Killed phenol •.... 2,857 91 3.19 ·17,188 78 0.45 

4. l.lve phenol .•.. , .. 23 1 4.35 201 0 0 

5. Penni's vaccine ... 87 4 4.60 822 1 0.12 

6. Fermi's sero·vacclne 5 0 0 129 0 0 

7. Hen ted .......•... 1,234 29 2.35 12,258 31 0.25 

8. Killed ether ....... 369 15 4.07 2,255 5 0.22 

9. Mixed 319 3 0.94 4,187 2 0.05 ........... 
836 2 0.24 

10. Yntren ........... 24 0 0 

Total •• 0 0 ••••• 5,911 168 2.84 46,936 136 0.29 

(c) Trunk (d) Leg 

Number lortalilf Number lortality 
treated Deaths % treated. Deaths % 

t. Cords .... , .... : .. 524 1 0.19 5,345 8 0.15 

2. Dilutions ......... 384 0 0 1,587 2 0.13 

3. Killed phenol ..... 1,735 3 0.17 28,076 89 0.32 

4. Live phenol ....... 23 0 0 154 . 0 0 

5. Fermi's vaccine .... 82 0 0 736 1 0.14 

6. Fermi's sero-vaccine 3 0 0 41 0 0 

7. Heated .......... 1,153 0 0 9,158 3 0.03 

8. Killed ether ....... 253 0 0 3,155 0 0 

9. Mixed ............ 205 1 0.49 2,727 2 0.97 
10. Yntrcn ........... 29 0 0 456 1 0.22 

Total ......... 4,391 5 0.11 51,435 106 0.21 

Information regarding the position of the bite was wanting in 
the case of 5,781 persons, non\! of whom died. A further reduction 
of 1,405, of whom 22 died of rabies, has had to be made. These 
are such cases from British India (treated by killed phenol vaccines) 
as are classified' as "mulliple ". This term· indicates that the 
individual was bitten on two or more of the localities-arm, 
trunk, and leg. The omission of these figures is unavoidable, 
and is regre~table, as it vitiates the statistics relating to killed 
phenol vaccines in (b), (c) .and (d) above. The Indian group 
"multiple face ·•, which indicates that the person is bitten on 
two or more positions, one of which is the head, is included in (a) 
above. 
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• 
The statistics for all five reviews subdivided into race type are 

as follows : 
(a) Head (b) Arm 

Number Deaths lortaliiJ' Number Deaths lortaliiJ' 
treated % treated~ % 

Europearu. Obsmod Calculated Obsenod Calculated 

. 1. Cords ....... 1,068 9 13.7 0.84 10,001 14 13.5 0.14 
2. Dilutions .... 2,041 26 26.1 1.27 15,708 16 21.1 0.10 
3. Killed phenol. 1,490 15 19.1 1.01 14,220 10 19.1 0.07 
4. Live phenol .. 133 1 1.7 0.75 1,023 2 1.4 0.20 
5. Fermi's vacc .. 165 7 2.1 4.24 1,792 1 2.4 0.06 
6. Fermi's sero-

vaccine ..... 10 0 0.1 0 160 0 0.2 0 
7. Heated ...... 2,640 42 33.7 1.59 17,294 39 23.3 0.23 
8. Killed ether .. 2,069 31 26.5 1.50 11,482 21 15.5 0.18 
9. Mixed ....... 2,091 15 26.7 0.72 18,551 18 25.0 0.10 

10. Yatren ...... 180 6 2.3 3.33 3,393 5 4.6 0.15 
------- -----.--

Total ....... 11,887 152 152.0 1.28 93,624 126 126.1 0.13 

p = 0.003 p = 0.010 

Non-European&. 

1. Cords ....... 204 12 9.6 5.88 1,097 5 7.4 0.46 
3. Killed phenol • 3,647 169 171.4 • 4.63 21,087 144 141.6 0.68 

-------
Total ....... 3,851 181 181.0 4.70 22,184 149 149.0 0.67 

p = 0.34 p = 0.37 

(c) Trunk (d) Leg 

Number Deaths lortalit)' Number Deaths lortai!IJ' 
treated__......___-- % treated --- % 

Europeans. Observed Calculated Obsenod Calculatod 

1. Cords • 0 ••••• 424 0 0 5,619 5 2.2 0.19 
2. Dilutions .... 610 0 0 8,214 5 3.2 0.06 
3. Killed phenol. 640 0 0 6,806 2 2.7 0.03 
4. Live phenol .. 89 0 0 685 1 0.3 0.15 
5. Fenni's vaec . . 138 0 0 1,758 1 0.7 0.06 
6. Fermi's sero-

vaccine ..... 6 0 0 76 0 0.03 0 
7. Heated ...... 3,101 0 0 14,527 3 5.7 0.02 
8. Killed ether .. 1,669 0 0 18,152 0 7.1 0. 

9. 1\lixed .•..... 1,323 2 0.15 13,684 9 5.4 O.o7 
10. Yatren ••••• 0 112 0 0 1,699 2 0.7 0.12 

----------
Total ...... , 8,112 2 0.025 71,220 28 28.0 0.039 

p = 0.014 

Non-Europeans. 

1. Cords 265 1 0.7 0.38 2,235 tO 8.7 0.45 ....... 
3. Killed phenol • 2,571 6 6.3 0.23 43,691 168 169.3 0.38 

-----
Total ....... 2,836 7 7.0 0.24 45,926 178 178.0 0.39 

p = 0.89 p = 0.65 
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As in the fourth review, the values of P indicate no evidence of 
heterogeneity amongst non-Europeans. There is, however, evidence 
of heterogeneity in the European statistics. I11 the case of those 
bitten on the head, evidence of heterogeneity almost disappears 
(P = 0.04) when the Yatren and Fermi's vaccine groups from 
Bulgaria and Czechoslovakia respectively are excluded-in fact, 
when the cords and killed phenol statistics alone are compared, 
the difference in mortality is entirely insignificant (P = 0.68). 
In the case of those bitten on the arm, the evidence of heterogeneity 
depends mainly on those treated by heated vaccines, the observed . 
mortality being much in excess at Bucharest and Cluj. In the case 

· of those bitten on the leg, the chief disturbing factor is amongst 
those treated in Yugoslavia by killed ether vaccines, the observed 
number of deaths being zero, instead of 7.1 as calculated from the 
average mortality. This is a curious result. In fact, persons 
bitten on the leg in Yugoslavia show a persistent absence of deaths. 
From the summary of four reviews published last year, no deaths, 
instead of an expected 4.8, were recorded amongst 14,997 treated 
persons. 

Summarising these results, it appears that, in the positions head 
and arm, lhe sources of disturbance do not seem to be related in 
any direct way to the method of treatment, but rather to the 
geographical situation of the institutes concerned-namely, Bulgaria, 
Czechoslovakia, and Roumania. 

The mortalities amongst those bitten on the various positions 
for the two race types are as follows : 

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

Ewopeana 
1.28' 
0.13 
0.025 
0.039 

Non-Europeans 

4.70 
0.67 
0.24 
0.39 

Non-Europeans 
Rallo Europeans 

3.7 
5.0. 
9.9 
9.9 

Each of these ratios indicates a significant difference. That the 
legs of the Europeans are more usually clothed than those of non
Europeans probably accounts for the high ratio for those bitten 
on the lt•g. 
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XI. DELAY IN CO~IMENCEMENT OF TREATl\IE:-.1. 

The perceRtage proportions of those cqmmencing treatment 
during the various periods are as follows : 

0 to 4 5 to 7 8 to 14 Mon! than days days days 14 days 
1. Cords • 0 0 •• 0 0 ••••• 75.7 23.6 13.6 5.0 
2. Dilutions ••• 0 ••••• 49.1 27.3 17.3 6.5 
3. Killed phenol ..... 59.6 19.4 14.0 7.0 
4. Live phenol ....... 54.9 20.0 16.7 8.5 
5. Fermi's vaccine •.•• 72.6 18.5 6.0 2.9 
6. Fermi's sero-vaccine 53.4 21.9 23.0 1.7 
7. Heated .••.... , ... 54.6 30.5 11.5 3.4 
8. Killed ether ....... 71.2 13.8 9.5 5.5 
9. Mixed .•.......... 47.8 25.0 19.1 '8.1 

10. Yatren .•.•....... 36.3 27.6 23.9 12.0 

Total ••••••• 0 0 58.0 22.0 13.8 6.2 

The figures relating to mortality in the several groups are : 

(a) 0 lo 4 days (b) 5 lo 7 days 
Number lort&lil1 Number lort&llty · 
treated Deaths % treated Deaths % 

1. Cords ............ 7,721 22 0.31 3,160 8 0.25 
2. Dilutions •••.•.... 2,525 10 0.40 1,406 6 0.43 
3. Killed phenol •.... 30,655 164 0.46 9,981 '45 0.45 
4. Live phenol •.•.... 220 1 0.45 80 0 0 
5. Fermi's vaccine .... 1,280 6 0.47 326 0 0 
6. Fermi's sera-vaccine 95 0 0 39 0 0 
7. Heated ••• 0 • 0 •••• 7,543 12 0.17 4,204 2 0.05 
8. Killed ether •.•.... 5,172 16 0.31 1.002 3 0.30 
9 Mixed ............ 3,555 5 0.14 1.860 3 0.16 

10. Yatren' .. : .. ...... 489 1 0.20 372 2 0.54 

Total ......... 59,255 237 0.40 22,430 69 0.31 

(c) 8 I~ 14 days (d) More than 14 day• 

Number lortalil1 Number lorttlilJ 
treated Deaths % treated Deaths % 

1. Cords •••• 0 ••••••• 1,820 4 0.22 673 2 0.30 
2. Dilutions •..•..... 888 0 0 333 1 0.30 
3. Killed phenol ..... 7,192 44 0.61 3,586 30' 0.8~ 

4. Live phenol ..••... 67 0 0 34 0 0 
5. Fermi's vaccine ... 105 0 0 51 0 0 
6 Fermi's sera-vaccine 41 0 0 3 0 0 
7 Heated .••••...... 1,585 1 0.06 470 0 0 
8. Killed ether .•...•• 693 1 0.14 398 0 0 
9. Mixed •• 0 0 ••••••• 1,421 0 0 602 0 0 

10. ·Yatren .......•... 322 0 0 162 0 0 

Total ••••• 0 ••• 14,134 50 0.35 6,312 33 0.52 
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Information was lacking in the case of 13,728 persons, of whom 
fifty died of rabies. These refer mainly to statistics regarding 
persons treated at Cluj (Roumania), which were submitted in a 
form di1Tcring somewhat from the usual classification. 

The figures for the whole set of five reviews, subdivided according 
to race type, are as follows : 

(a) 0 to 4 daJI• (b) 5 to 7 da111 

Number Death• lortahiJ' Number Dealba lortalil)' 
treated.___.... _____ % treated ---.--- % 

European• : Obl!ened Calculated Oiioomd Caleulatod 

1. Cords •• 0 •••• 9,213 16 14.8 O.t7 3,206 6 3.9 O.t9 
2. Dilutions 0 ••• t6,596 33 26.6 0.20 5,308 tO 6.4 0.19 
3. Killed phenol. t4,324 2t 23.0 O.t5 4,619 3 5.6 0.06 
4. Live phenol •. 1,022 3 1.6 0.29 404 t 0.5 0.25 
5. Fermi's voce .. 1,697 6 2.7 0.35 664 1 0.8 0.15 
6. Fermi's sero-

vaccine ..... 150 0 0.2 0 54 0 0.06 0 
7. Heated ...... 26,143 35 41.9 0.13 10,542 8 12.7 0.08 
8. Killed ether .. · 28,2.'i6 44 45.3 0.16 5,437 4 6.5 ·0.07 
9. Mixed ....... 19,652 25 31.5 0.13 8,132 11 9.8 0.14 

10. Yotren •• 0 ••• 2,080 8 3.3 0.38 1,500 4 1.8 0.27 
---- -----

Total ... , ... 119,133 19t 190.9 O.t6 39,866 48 48.06 0.12 
P= 0.11 p = 0.18 

Non-Europ~n•. 

t. Cords •••• 0 •• 1,966 15 14.2 '0.76 965 4 6.0 0.41 
3. Killed phenol . 44,815 324 324.7 0.72 14,602 93 91.0 0.64 

-----
Total ....... 46,781 339 338.9 0.72 15,567 97 97.0 0.62 

p ~ 0.83 p = 0.40 

(c) 8 lo 14 da11• (d) Monlhan 14 days 
Number Deaths lortalily Number Deaths lortalitJ 
treated__________. % treated ---------- % 

EuroiJflln&. • Oiioonod Calculatod Observed Calrulatod 
t. Cords •.. : .... 3.357 3 2.6 0.09 964 1 1.0 0.10 
2. Dilutions ...•• 3,305 1 2.6 0.03 1,581 3 t.6 O.t9 
3. Killed phenol • 3,230 3 2.5 0.09 t,237 t t.2 0.08 
I. Live phenol .•• 320 0 0.3 0 t84 0 0.2 0 
5. Fermi's vacc •• 398 0 0.3 0 t37 0 O.t 0 
6. Fermi's sero-

vaccine ..... 46 0 0.04 0 5 0 0 0 
7. Heated •.. ,,., 3,920 3 3t 0 07 t,ts.i. t 1.2 0.09 
8. Killed ether .•• 2,89t 4 2.3 O.t4 t,715 0 t.7 o. 
9. Mixed ........ 5,503 5 4.3 0.09 2,362 3 2.4 O.t3 

10. Yatrcn ..... ,. t,t89 0 0.9 0 615 1 0.6 O.t6 -----
Total ......• 24,t59 t9 t8.9 0,079 9,964 tO to.o O.to 

p = 0.68 p = 0.70 
Non· BnroptdlLS. 

1. Cords ........ 518 3 3.6 0.58 26t 6 3.2 2.30 
3. Killed phenol . , 9,595 68 67.3 0.7t 4,928 58 60.8 t.l8 --Total t0,113 7t 70.9 0.70 5,t89 64 64.0 t.23 

p = 0.7;; p = 0.11· 
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In none of the groups do the values of P indicate significant 
differences ; consequently, the effects of heterogeneity due to method 
of treatment may be neglected, and the figures may be summed 
as under. 

Deaths 
Number Mortality 

European1. treated Observed Calculated % 
0 to 4 days ........•. 119,133 191 165.3 0.16 
5 to 7 days .......... 39,866 48 55.3 0.12 
8 to 14 days .. o ..... o. 24,159 19 33.5 0.08 
More than 14 days .. o .. 9.964 10 13.8 0.10 

Total ........... 193,122 268 267.9 0.14 
p ,; 0.007 

Non·Europeans. 

0 to 4 days .... o ..... 46,781 339 344.0 0.72 
5 to 7 days .......... 15,567 97 114.5 0.62 
8 to 14 days ........ o. 10,113 71 74.'4 0.70 
More than 14 days ..... 5,189 64 38.1 1.23 

Total •••••••••• 0 77,650 . 571 571.0 0.73 
p = 0.00015 

In this table, the values of P for both race types are significant. 
It may be noted that, in the non-European group, the mortalities 
for the three periods less than 14 days are of the same order, whilst 
the mortality for late arrivals-more than i4 days late-is much 
higher. In the. European group, on the other hand, there is a 
general tendency for the mortalities to fall, the disturbances leading 
to heterogeneity occurring in the 0 to 4 group, where it is above the 
average, and in the 8 to 14 group, where it is less than the average. 

If the statistics be divided into the two groups, less than 14 days 
and more than 14 days, the figures are as follows : 

Number Deaths Mortality 
treated % 

Europeans. Observed Calculated 

Less than 14 days 0 0 0 0 0 183,158 258 254o2 Oo14 
More than 14 days 0 0 • o o 9,964 10 13o8 Ooll 

193,122 268 268o0 Oo14 

p = Oo29 

Non·Europearu : 
Less than 14 days 0 0 0 0 • 72,461 507 532.8 0.70 
More than 14 days 0 0 ••• 5,189 64 38.2 1.23 

77,650 571 571.0 Oo73 

p = 0.000015 
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Thus the fact which was drawn attention to in the previous 
review is emphasised-namely, that, for some reason which does 
not appear, the handicap of late arrival, though pronounced in the 
non-European statistics, is not evident in the European statistics. 

It is of interest to note that, in the several successive periods, 
the ratios of non-E~ropean to European mortalities are 4.5, 5.1, 
9.0 and 12.3. Thus the relative mortality increases progressively 
with lateness of arrival. 

XII. PARALYTIC ACCIDENTS. 

The figures relating to the occurrence of post-vaccinal paralysis 
.in the fifth review are as follows : 

Number 
treated Accidents Proportion Pereentago 

1. Cords •........• 13,574 3 1 In 4,524 0.022 0 fatal 
2. Dilutions ...... 5,148 3 1 In 1,716 0.058 2 fatal 
3. Killed phenol .. 51,6i1 7 1 In 7,381 0.014 2 fatal 
4. Live phenol .... 401 0 0 
5. Fermi's vaccine. 1,762 0 0 
6. Fermi's sero-vac-

cine ......... 178 0 0 
7. Heated '• T'' • • 27,077 2 1 in 13,539 0.007 0 fatal 
8. Killed ether .... "7,265 0 0 
9. Mixed ........ 7,438 6 1 in 1,240 0.081 1 fatal 

10. Yatren ....... 1,345 1 ,l In 1,345 0.074 0 fatal 

Total 0 ••••••• 115,859 22 1 in 5,266 0.019 5 fatal 

The figures relating to accidents over the period covered by the 
five reviews are : 

Number 
treated Accidents ProporUon Percentage 

1. Cords .......... 63,653 24 1 In 2,893 0.035 3 fatal 2. Dilutions .....• 27,040 12 1 In 2,253 0.044 7 fatal · 3. Killed phenol •. 173,684 17 1 in 10,217 0.0098 4 fatal 4. Live phenol .... 1,967 0 0 5. Fermi's vaccine. 4,773 2 1 in 2,387 0.0:>7 1 fatal 6. Ftnui 's sero.vac-
cine 0 ••••• 0 •• 255 0 0 7. Heated 55,044 2 1 In 27,522 0.0036 0 fatal 8. Killed ether .•.. 38,299 4 1 in 9,574 0.010 2 fatal 9. Mixed ........ 36,097 16 1 in 2,256 0.044 2 fatal 10. Yatreu •••• 0 0. 5,384 8 1 In 1,795 0.056 0 fatal 
Total ........ 406,196 80 1 in 5,078 0.020 19 fatal 
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According to the shortened system of classification, the figures 
are : 

• Number Deaths 
treated Proportion Percentage 

Observed Calculated 
1o Killed ........ 211,983 21 41.7 1 in 10,094 Oo0099 
2o Live 0 ••••••••• 128,757 52 2503 1 In 2,476 Oo0405 
3o Heated ....... 55,044 2 10o8 1 in 27,522 Oo0036 
4o other 0 0 0 0 0 0 0 0 o 10,412 5 201 1 in 2,084 Oo0480 

Total • 0 •••••• 406,196 80 79o9 1 in 5,078 Oo0197 

P < 1 in a million. 

It appears that the liability to accident after treatment by live 
vaccines is four times as great as after treatment by killed vaccines, 
and eleven times as great as after treatment by heated vaccines. 

·xm. SUM:\IARY AND CONCLUSIONS. 

In the following table, certain of the percentage mortalities are 
compared with those of previous reviews : 

First Seeond Tblrd Fourth Filth 
review review review review review 

All patients •• 0 •••••••••• Oo49 Oo48 Oo23 Oo48 Oo38 
(a) Live vaccines ...... Oo27 Oo26 Oo21 Oo26 Oo23 
(b) Killed vaccines 0 0 0 •• Oo65 Oo80 Oo28 Oo66 Oo51 

Europeans ••••• 0 ••••••• 0 Oo17 Oo13 Oo10 Oo14 Oo21 
(a) Live vaccines 0 0 •• o. Oo20 Oo1l Oo13 Oo15 Oo17 
(b) Killed vaccines . o o o : Oo10 Oo14 Oo10 Oo12 Oo19 

Non-Europeans •• 0 •••••• Oo84 Oo88 Oo78 Oo83 Oo62 
(a) Live vaccines 0 0. o •• 1o02 Oo82 Oo71 Oo74 Oo46 
(b) Killed vaccines •• o •• Oo83 Oo89 Oo93 Oo85 Oo65 

Biting animal : 
Dog • 0 0 0 ••••••• 0 • 0 ••• Oo42 Oo44 Oo24 Oo47 Oo36 
Cat •••••••••• 0 • 0 ••••• 0 Oo07 Oo04 Oo06 0.03 
Wolf • 0 ••••• 0 ••••••••• 18 31 0 5o 52 7o3 1002 
Jackal ••• 0 •• 0 •••••••• 1.58 1.64 5.56 2o2 1.48 

Category : 
A •••••• 0 •••••••••••• Oo29 Oo34 Oo47 Oo44 Oo49 
B ••••• 0 0 •• 0 • 0 •• 0 •••• Oo18 Oo38 Oo31 Oo34 Oo28 
c .................... Oo60 Oo57 Oo25 Oo62 Oo41 
D ••• 0 • 0 • 0 ••••••••••• Oo10 Oo05 Oo02 Oo01 Oo14 

Deep bites • o 0 0 0 •• 0 0. 0 • o. 1.18 1o06 Oo7<1 1o10 Oo85 
Superficial bites ••• 0 ••••• Oo12 Oo24 Oo09 Oo18 Oo16 
On bare skin 0 0 0 0 0 0 0 0 • 0 0 • Oo66 Oo62 Oo38 Oo66 Oo50 
Through clothing • 0 •••• 0 0 Oo10 Oo13 Oo04 Oo12 Oo09 
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Flnt' Second Third Fourth Fifth 
review review review review review 

Locality : 
Head 2.85 2.42 1.24 3.17 2.84 ................ 

0.25 .0.35 0.29 
Arm ................. 0.40 0.49 

0.11 Trunk 0.42 0.11 0.10 0.31 ............... 
Leg ..........•...... · 0.30 0.40 0.11 0.30 0.21 

Delay In commencing treat-
mont: 

0.40 0 to 4 days •......... 0.35 0.46 0.18 0.53 
5 to 7 days .......... 0.59 0.46 0.16 0.38 0.31 

8 to 14 days ......... 0.64 0.49 0.28 0.40 0.35 
More than 14 days .... 1.04 0.69 0.33 0.73 0.52 

Post vaccinal paralyses ... 0.025 0.009 0.027 0.021 0.019 
(a) Cords ..•.... , ..... 0.22 0.019 0.048 0.025 0.022 
(b) Dilutions ......... 0.03 0.03 0 0.105 0.058 
(r) I<lllcd phenol ....... 0.006 0.003 0.026 0.008 0.014 

The statistics in which the two race types-European and non
European-are separable have increased cbnsiderably iri. bulk. It . 
is hoped that, in the near future, when the request that they be 
submitted on separate schedules is acceded to more universally, 
the numbers will be sufficiently large for definite conclusions to be 
deduced from them. In the preceding pages, separated tables have 
been drawn up for the set of five reviews relating to the difierent 
categories :depth of bite; intervention of clothing; locality of bite ; 
and delay in the commencement of treatment. 

A. With regard to non-Europeans, the only evidences of heter
ogeneity when difierent methods of treatment are compared are 
found in (a) the non-European group in Section V, where it is 
pointed out that the main source of disturbance occurred under 
exceptional circumstances at a single institute during the period 
covered by the fourth review; and (b) in the deeply bitten group, 
on account of mortalities higher than the average occurring amongst 
those treated by dried cords. It is suggested that there is probably 
considerable variation in the interpretation of the phrase " deeply 
bitten" from institute to institute. 

B. With regard to Europeans, there is evidence of heterogeneity 
in seven out of. a total of fourteen groups-namely, the deeply 
bitten, superficially bitten, bitten on bare skin, bitten through 
clothing, bitten on head, on arm, and on leg. When each of these 
groups is separately examined, it appears that, in most cases, the 
disturbance is related more to geographical position than to method 
of treatment. The main sources of heterogeneity are excessive 
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mortalities reported from institutes situated in the Balkan peninsula 
or in its neighbourhood. · For example, in the case of the deeply 
bitten, the heterogeneity arises mainly from Bulgarian statistics 
relating to treatment by Yatren vaccine. For those bitten super
ficially, it 'occurs in the· statistics from Cluj (Roumania), where 
heated vaccines are used. For those bitten through clothing, 
Bulgarian statistics from institutes using Yatren vaccine are again 
responsible for the heterogeneity. For those bitten on the arm, 
the disturbance is due to excessive mortalities at Bucharest and 
Cluj. The remarkable absence of mortality amongst persons bitten 
on the leg and treated by killed ether vaccines in Yugoslavia has 
been referred to in Section X. Thus the figures suggest that, as 
regards degree of risk, the Balkan group takeS' an intermediate 
position between the European and the non-European. Further 
statistics will no doubt clear up this point. · 

It would thus appear that, from the statistics so far available, 
if has not been found possible to detect any clear indication of 
differences in the efficiencies of the various methods of treatment 
employed, or, more generally, of a difference between the results 
of treatment by live and by dead vaccines. 

With regard to the degree of the difference between the mortali
ties of the two race types-European and non-European-and its 
cause, the conclusions to be drawn from the combined statistics of 
the five reviews are very similar to those arrived at in the previous 
review. The mortality amongst non-Europeans is 5.2 times as 
great as that amongst Europeans. 

The racial difference is reduced in the case of those belonging to 
the categories A and B (that is to say, in the case of those bitten by 
animals proved or certified to be rabid) ; amongst the deeply bitten ; 
amongst those bitten on the bare skin ; and amongst those bitten 
on the head. Thus, in general, the racial difference is reduced in 
the case of those at a high degree of risk. 

It is increased in the case of those in the C category (presumably 
because the non-European is better acquainted with the symptoms 
of rabies in animals than is the European) ; in the case of those 
bitten through clothing (presumably because the clothing of the 
European affords a better protection than does that of the non
European) ; in the case of those bitten on the leg (presumably 
because the legs of the European are more usually clothed than 

8 
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are those of the non-European), and in the case of those who arrive 
late for treatment (possibly because the better educated European, 
if at risk, recognises more fully the advantage of early arrival, and 
usually commands more rapid transport facilities). 

It would appear that no single one of the factors which reduce 
the racial difference in mortality is in itself sufficient to account for 
the racial difference, but that they all participate in it. 

Evidence of the advantage of early arrival appears to emerge 
with definiteness from the non-European statistics, but not from 
the statistics relating to the Europeans. It was pointed out in the 
previous review that the influences which come into play in deter
mining the time of arrival are very complex. If the time of arrival 
were entirely random-that is to say, if it were uncorrelated with 
the degree of risk-then the variation of mortality would no doubt 
be an indication of the benefit of early treatment. This is far from 
being the case. Many factors, psychological as well as material, 
come into play, and these may differ greatly in different localities 
and amongst different races. 

From figures relating to 406,196 persons treated by the various 
methods, it appears· that the liability to post-vaccinal paralysis 
amongst those treated by live vaccines is four times as great as 
amongst those treated by killed vaccines, and eleven times as great 
as amongst those treated by heated vaccines. 

Anti-rabies Treatment in the Union of 
Soviet Socialist Republica, 1927-1932. 

The following· schedules relate to persons treated during the years 
1931 and 1932. It will be seen that the statistics relating to all 
persons treated have been subdivided according to the various 
methods of treatment, but that in dealing with the characteristics 
of the case histories-namely : biting animal, category, nature of 
bite, intervention of clothing, and delay in arrival for treatment
no such subdivision has been made. Consequently, the detailed 
system of analysis employed in these reviews cannot be followed 
an~ the effects of the different methods of treatment can only be 
estimated from the figures relating to all types of case. 



Number treated 

Methods : 

Pasteur ••......•.............. 
Fermi •••••••.•.••....•........ 
Hiigyes-Phillpps .............. .. 
Remlinger •..•..•.............. 
Fermi and Philipps ............ . 

Biting animal : 

Dog ......................... . 
Cat •...•...•.................. 
Wolf ••........................ 

. Horse •..•..•....•......•.....• 
Cow ........................ .. 
Pig ••••••••.•..•.............• 
Rat •••.•.• , ......•.•.•......• 
Rabbit .•..••....•..•.......... 
Fox •••.........•............• 
Goat ••••.••......•.........•.. 
Sheep ......•...•.............. 
Other animals ................. . 
Man .•.•...................... 
Not specified .................. . 

Category : 

A ........................... . 
B ........................... . 
c ............................ . 
Not specified .................. . 

Bites : 
Sin~le •.•.....................• 
Multiple ......•.....•....•...•. 
Not specl fled .................. . 

Total treated 

59,580 

5,384 
)3,527 
38,823 

498 
1,348 

44,266 
4,095 

135 
619 

1,817 
431 
634 

15 
1 

102 
51 

223 
644 

6,547 

5,962 
10,654 
31,469 
11,495 

t.93t. 
Treatment 

Persona bitten 

38,961 

4,372 
8,472 

24,649 
498 
970 

31,290 
2,925 

• 126 
448 
737 
321 
617 

12 
1 

47 
28 

102 
171 

2,136 

3,640 
5,978 

25,069 
4,274 

16,030 
13,411 

9,520 

Percentage 

66.4 

11.2 
21.7 
63.3 

1.3 
2.5 

85.0 
7.9 
0.3 

·1.2 
2.0 
0.9 
1.7 
0.03 
0.003 
0.13 

•0.08 
0.3 
0.5. 

10.5 
17.2 
72.2 

54.4 
45.5 

Total 

53 

5 
16 
32 

0 
0 

41 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 

7 
4 

34 
8 

8 
34 
11 

Deatbe 
Per 100 

penona bU\eu 

0.14 

0.11 
0.19 
0.13 
0 
0 

0.13 
0 
4.76 
0 
0 
0· 
0 
0 
0 
0 
0 
0 
0 
0.28 

0.19 
n.o7 
0.14 
0.19 

0.05 
0.25 
0.12 



Intervention of clothing : 
On bare skin ............••.••.. 
Through clothing ...........•... 
Not specified ............••..... 

Position : 
Head •..•••....•.............• 
Hands ....................... . 
Arm and shoul<.er .............. . 
Trunk ....................... . 
Leg .......................... . 
Not specified ................. .. 

Delay In arrival : 
0- 4 days .......•.•....•.....• 
5- 7 days ..........••........• 
8-14 days ........•..........•. 
More than 14 days , ............. . 
Not speci fled .................. . 

Number treated 

Methods : 
Pasteur .•..................... 
Fermi· .................... ~- ..• 
Hogyes-Philipps ............... . 
Remlinger ....................• 
Fermi and Philipps ............ . 

Biting animal : 

Dog •.••..••...........•.....• 
Cat ...•....................... 
Wolf .........•.............••.. 
Horse ........................ . 
Cow ................ _. ___ . ___ _ 

Total treated 

41,720 

4,517 
9,516 

25,614 
595 

1,478 

30,752 
2,461 

73 
354 
114!1 

1831 
Treatment 

Persons bitten 

17,842 
14,960 
"6,159 

2,842 
10,607 

6,226 
1,614 

15,415 
2,257 

19,988 
9,391 
3,582 

• 1,457 
4,543 

1932 

27,647 

3,650 
5,734 

16,761 
595 
907 

22,880 
2,000 

66 
243 
464 

Pe-rcentage 

54.4 
45.6 

7.7 
28.9 
17.0 
4.4 

42.0 

58.1 
27.3 
10.4 

4.5 

66.3 

13.2 
20.7 
60.6 
2.2 
3.3 

84.4 
7.4 
0.2 
0.9 
1.7 

Total 

42 
1 

10 

28 
9 
4 
0 
5 
7 

28 
5 
2 
1 

17 

36 

6 
8 

19 
2 
I 

23 
0 
7 
0 
0 

Deaths 
Per 100 

persons bitten 

0.23. 
0.007 
0.16 

0.98 
0.08 
0.06 
0 
0.03 
0.31 

0.14 
0.05 
0.06 
007 
0.37 

0.13 

016 
11.14 
0.11 
0.3:1 
0.11 

1).10 
II 

10 61 
u 

----~·~·--------·----



}lj~ •...................•...... 
Hat ......................... . 
Habhit .......... · · · .......... . 
l 1ox ......................... . 
Cioat ........ · . · · · · · · · · · · · · · · · · 
Sheep ........................ . 
C>ther "nimuls ................. . 
1\Ian ........................ . 
Not speci lied .................. . 

Category : 

A •········•·················· 
13 •••.•••.......•..........•.. 
c ··········· ................. . 
Not specified .................. . 

Biles : 1 

Sin~le ........................ . 
lllultiple · ...................... . 
Not specified .......•........... 

Intervention of clothing : 1 

On bare skin .................. . 
Throu~h clothin~ .............. . 
Not speci lied .................. . 

Position : 1 

Head ........................ . 
Hands ....................... . 
Arm and shoutdet· .............. . 
Trunk ....................... . 
Leg .......................... . 
Not specified .................. . 

Delay in arrival : 
0- 4 days .................... . 
5- 7 days ................... · .. 
11--H d~tys .................... . 
More than 14 days .............. . 
:t"ot specili<>d .................. . 

~ 

249 
8:11 

9 
2 

52 
12 

·114 
:!45 

5,217 

3.617 
6,663 

23.230 
8,210 

193 
1112 

ti 
1 

:.!0 
!I 

;!25 
1!5 

543 

2,147 
3,853 

18,895 
2,752 

9,347 
6,908 
7,302 

11,192 
8,617 
3,748 

1,66!1 
5,374 
4,140 

8tH 
9,554 
1,959 

14.1117 
n,5m~ 

2,437 
\140 

:l.515 

0.7 
3.0 
0.02 
0.004 
0.07 
0.03 
1.2 
0.3 

8.6 
15.5 
75.9 

57.5 
42.5 

56.5 
43.5 

7.7 
24.9 
19.2 
3.9 

44.3 

58.K 
27.2 
IU.I 
3.9 

• The atati!lotics undcor these heading§ arf' lncompl('te, and rerer only to a ~«lion of tbe total. 

0 
0 
0 
0 
0 
ll 
II 
() 

6 

4 
ti 

20 
6 

2 
20 

ti 

21 
1 
6 

1:l 
5 
4 
0 
0 
6 

24 
3 
2 
ll 
7 

0 
ll 
ll 
0 
ll 
II 
I) 

0 
1.111 

0.19 
0.16 
0.11 
0.22 

0.02 
0.28 

O.IR 
0 01 

0.711 
0.119 
0.09 
0 
0 

0.17 
11.115 
0.08 
0 
0.20 

"' ..., 
;.. 
...; 
c;; ..., -("l 
"' 0 z 
:0 
;.. 
t:C 
F.: 
"' 

a> ... .... 
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The numbers of institutes employing the various methods of 
treatment from which returns were received were as follows : 

H~IO'et- Pasteur Philipps 
Pasteur Fennl Phlllpps Remlinger + Fermi +Fermi Total 

1927 27 14 29 1 1 72 
1928 27 7 24 1 1 60 
1929 15 9 27 I 1 53 
19:10 10 8 33 1 3 55 
1931 7 9 33 1 2 52 
19:12 6 10 32 1 1 50 

In the above table, outstations are included in the parent institute. 
The designations of the various methods of treatment are as given 
in the schedules. The original method of Pasteur and Calmette's 
modification of it are grouped together. The method of Fermi is 
described as follows : " 4 to 5 per cent emulsion of cord in half to 
one per cent phenol, administered in doses of 2 to 5 cc." Under 
the heading Hogyes-Philipps are combined numerous modifications 
of the original dilution method, including that of Boecker (vide 
Fourth Review, page 559). Remlinger's method is employed at 
Irkutsk, and is defined as follows : "Cords are dried over caustic 
potash for two days, after which they are administered at the rate 
of 80 mg. in 6, 4 or 3 days, according to the severity of the bite". 
" In very grave cases certain institutes (Poltava, ·odessa, etc.) 
employ a combined treatment-e.g., Fermi and Philipps, Pasteur 
and Fermi, etc." · 

For convenience of reference, the statistics subdivided according 
to metho!fs of treatment for the successive years 1927 to 1932 have 
been brought together in the following table (page 649). The last 
set gives the combined figures for the six years. -

It will be noted that there are considerable decreases both in the 
numbers of institutes from which schedules were received and in 
the numbers of persons to which these schedules refer. In a memo
randum submitted with the schedules for 1931 and 1932 it is stated 
that, " since there are as many as 70 institutes in the Union of 
Soviet_ Socialist Republics with more than 300 stations attached to 
them, the particulars furnished should be .-egarded as referring to 
a part ofthe total number treated. In spite ofthe lack of exhaustive 
details, it is possible, by comparing the· details of the institutes 



Recapilulalory Table, 1927-1932 

1927 1928 1929 1930 
Number 
bitten Deaths Mortality 

Number 
bitten Deaths Mortality 

Number 
bitten Deaths Mortality 

Number 
bitten Deaths Mortality 

Pasteur •••• 0 ••••• 28,241 85 0.30 21,932 53 0.24 11,108 16 0.14 7,032 11 0.16 
Fermi ............ 12.232 29 0.24 6,029 9 0.15 6,386 13 0.20 4,604 6 0.13 
Hiigyes-Philipps ... 32,435 53 • 0.16 36,778 60 0.16 32.918 41 0.12 33,085 32 0.09 
Renllinger 0 ••••••• 481 4 0.83 584 2 0.34 531 3 0.56 470 1 0.21 
Pnsteur + Ferm.i .. 1,041 5 0.48 831 6 0.72 - - - - - -
Philipps + Fermi .. - - - - - - 2,575 6 0.23 4,208 4 0.10 

-- -- -- -- -- -- -- --
74,430 176 0.23 66,154 130 0.20 53,518 79 0.15 49,399 54 0.11 

1927-1932 

Number Deaths 
1931 1932 bitten Observed Calculated Mortality 

Pnsteur .......... . 4,372 5 0.11 3,650 6 0.16 76,335 171i 129 0.23 
Fernli ............ 8,472 16 0.19 5,734 8 0.14 43,457 81 74 0.1\1 
Hogyes-Philipps .•. 24,649 32 0.13 16,761 19 0.11 176,626 237 301 0.13 
Remlinger ........ 4\18 0 0 595 2 0.33 3,159 12 5.4 0.38 
Pasteur + Femtl .. - - - - - - 1,872 11 3.2 0.59 
Philipps + Fennl .. 970 0 0 907 1 0.11 8,660 11 15 0.13 

-- -- -- -- -- --- --
38,961 53 0.14 

' 
27,647 36 0.13 310,109 528 527.6 0.17 

.. 
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furnishing anJ!.ual information regarding their work, to observe a 
general regular decrease in the number of persons applying for 
inoculation." This view is supported hy the following figures 
extracted from the foregoing tables : 

Number of Number of persons Average number of 
Institutes bitten and treated patients per institute 

ln27 '.' .. ' .... 72 74,430 1,034 
1!12~ .......... 60 66,154 1,103 
1g29 ' ......... 53 53,518 1,010 
111:!0 ....... ' .. 55 ~9,399 898 
111:11 ......... 52 38,961 749 
1!1:!2 .......... 50 27,647 553 

342 310,109 907 

The mortality rates for all methods of treatment during the 
successive years were 0.23, 0.20, 0.15, 0.11, 0.14 and 0.13-that is 
to say, the rate fell rapidly .from 1927 to 1929, and thereafter 
remained approximately constant. 

It is evident-as was stated in the previous review-that a 
profound change has occurred during the period of years under 
examination, and that a comparison of the efficacies of the various 
methods of treatment based upon the combined figures for the six
Yl'ar period would lead to a spurious result. In fact, both when the 
statistics are combined according to years but subdivided according 
to method, and also when they are combined according to method 
but subdivided according to years, evidence of a marked degree of 
hetcrogl·neity is found. 

Further light regarding the effects of the various methods of • treatment may, however, be obtained by examining the figures for 
the various methods in the successive years. The table in the 
former review giving the values o~ P for the various pairs of methods 
is here extended to include the years 1931 and 1932. 

IH27 : Pasteur 
H6gyes 

Fermi Philipps Remlinger 
Pnstcul' ......... 1 0.26 0.0004 

' 0.038 
Fermi ........... I 0.105 0.011 
Hijgyes-Phlllpps .. 1 0.0004 
Hemllngor ....... 1 

1!)28 : 
Pasteur . . . . . . . . . 1 0.17 0.036 0.62 
Ft'rmi . . . . . . . . . . . 1 . 0.81 0.27 
Hiigyos-Phllipps .. 1 0.29 
Homlinger ....... I 
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1929: Pasteur Fermi 
H6~os 
Pb1lippe Remlingn 

PflslcLr ••••• ~ •• 0 1 0.35 0.62 O.OHl 
Ferm_i ........... 1 0.12 0.6 
Hogyes-Phil1pps .. 1 0.006 
Remlinger ....... 1 

1930: 
Pasteur ......... 1 0.72 0.17 0.76 
Fermi . . . . . . . . . . . 1 0.50 O.f>5 . 
Hogycs-Philipps .. 1 0.4:1 
Remlir.~er ....... I 

1931 : 
· Pr stct:r ......... 1 0.33 0.77 
Fenni •••• 0 ••••• 1 0.22 
Hogyes-Philipps . . I . 
Remlinger • 0 ••••• 1 

I \132 : 
Pasteur ..... - ... 1 0.74 0.43 0.36 
Fermi . . . . . . . . . . . 1 0.38 0.25 
Hogyes-Philipps .. 1 0.11 
Rem'incer ....... 1 

The figures show that the evidences of heterogeneity which 
existed in the year 1927 have become less during the succeeding years 
and have not been detectable since 1930. The reason for this 
alteration cannot be determined from the facts submitted in the 
schedules. 

It seems advisable at this stage to examine the statistics for 
evidence of any changes in the constitution of the populations which 
might account for the general fall in mortality. 

(a) The proportions of persons who were treated but were not 
bitten show no significant change. The percentages during the 
successive years were 33, 31, 30, 30, 33 and 33. 

(b) The numbers of persons bitten by wolves were 406, 153, 82, 
104, 126 and 66, and the corresponding percentage incidences were 
0.6, 0.3, 0.2, 0.2, 0.3 and 0.2. Deaths from wolf-bites numbered 
35, 20, 3, 6, 6 and 7, and the corresponding mortality rates were 
8.6, 13.1, 3.7, 5.8, 4.8 and 10.6. There is thus evidence of a signi
ficant decline in the number and proportion of persons bitten by 
wolves, and this would lead to a fall in the general mortality. The 
mortality rates amongst those bitten by dogs were successively 0.21, 
0.21, 0.17, 0.10, 0.13 and 0.1, and examination of the figures from 
which these rates were calculated shows that thE; variation is highly 



652 STATISTICS 0:-1 RABIES 

significant (P approximately 0.00001). It would thus appear that 
the marked decrease in the number and proportion of those bitten 
by wolves is not in itself sufficient to account for the whole of the 
drop in the general mortality. 

(c) The proportion of cases belonging to the different categories 
shows no significant change. The percentages of the combined A 
and B categories were 27, 24, 27, 28, 28 and 24. 

(d) The percentages of persons with multiple bites do not differ 
significantly. They were 44, 3\1, 45, 45, 46 and 43.1 

(e) The percentages of those bitten on the bare skin do not 
vary significantly. They were 51, 58, 64, 58, 54 and 57.1 

(/) The same is true for those bitten on the head. The per
centages were 6.7, 8, 6.7, 7.5, 7.7, and 7.7.1 

(g) In the percentages of late arrivals, there is evidence of a 
steady decline. Thus for those arriving more than a week late, 
they were 26, 22, 20, 18, 15 and 14. 

It would thus appear that the Ol,lly significant changes in the • 
constitution of the treated populations are a decrease in the number 
and proportion of those bitten by wolves, and a decrease in the 
proportion of those who arrive late for treatment. These have 
without doubt participated in bringing about the fall in the general 
mortality: rate, though they are not, in themselves, probably suffi
cient to account for its magnitude. · 

Only one case of paralytic accident is reported as having occurred 
within the period 1931-32. It•was of the Landry type, and the 
method of treatment upon which the symptoms supervened is not 
stated. The numbers of accidents reported during the successive 
years Wl're 20 in 1927, 17 in 1928, 12 in 192\1, 5 in 1930, and 1 in 
the period 1\131-32. The corresponding percentage rates were 
0.018, 0.015, 0.016, O.OQ7 and 0.001. For the classification of 
these according to the method of treatment employed, reference 
may be made to the table in the previous review. 

(I) Although the schedules submitted relate only to fractions 
of the total number of persons treated in the Union of Soviet 

1 Culculatcd from Incomplete figures. See footnote to schedule for the 
yeur 1932. 
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Socialist Republics, there is evidence of a decline in the number of 
those presenting themselves for treatment, and further the propor
tion of those bitten by wolves has fallen. These changes might 
be accounted for by assuming that a reduction has occurred in the 
chance of being bitten-e.g., by a reduction in the number of rabid 
animals, or by a redistribution of the human population in those 
parts of Russia from which the patients were drawn. With respect 
to the latter alternative, it is to be noted that the large majority 
of the institutes concerned are in European Russia. 

(2) At the same time, the mortality amongst the treated has 
declined, the percentage mortalities for the successive years being 
0.23, 0.2, 0.15, 0.11, 0.14 and 0.13. This fall is partly accounted 
for by a decrease in the number and proportion of those bitten by 
wolves, and by a reduction in the proportion of those arriving late 
for treatment. No other significant changes in the charactl•ristics 
of the class of case dealt with have been detected. 

(3) The comp:_~rative results of the different methods of treat
ment have been analysed. It appears that, since 1930, no signifi
cant differences between the various pairs of methods can be detected
In 1927, the results obtained by the Pasteur method were signifi
cantly inferior to those obtained by the Hiigyes-Philipps method, 
but, although the arrangement in order of superiority-(!) llogyes
Philipps, (2) Fermi, (3) Pasteur and (4) Remlinger-is, in general, 
maintained, it seems that the differences are no longl·r significant. 
It may be that some factor associated in the earlier years with the 
Pasteur method has been eliminated. Such an elimination would 
clearly result in a reduction of the general mortality rate. 



A BRIEF GUIDE TO THE VARIETIES 
OF "ANOPHELES MACUUPENNIS ". 

BEING THE REPORT OF THE MEETING OF EXPERTS 
CONVENED IN ROME (AUGUST 20-22 1934) BY :rHE 
MALARIA COMMISSION OF THE LEAGUE OF NATIONS. 

The report is the outcome of the· discussion of a preliminary 
report by Dr. L. W. HACKETI and Professor A. MISSIROLI, which 
will appear in English in the Rivista di Malariologia and in French 
in the Medicina de los Pa!.~es Calidos. 

In this report have been incorporated data submitted for the 
purpose by : 

BARBER and HACKETI for the U.S.S.R. 
DE BuEN and GIL CoLLADO for Spain. 
SERGENT, Et., and TRENSZ for France and Algeria. 
SHANNON for Greece. 
SHUTE for England. 
SWELLENGREBEL for Holland. 
ZoTTA for Yugoslavia. 

It is now clear that Anopheles macu/ipennis is not a homogeneous 
species, but consists of a number of recognised varieties. 

Up to the present, the following varieties are considered valid :1 . . 
A. macu/ipennis Meigen (type).l 
.1. " var. atroparvus van Thiel. 
A. " var. messere Falleroni. 
A. " var. /abranchire Falleroni. 
A. " var. me/anoon Hackett. 

1 No consideration hns here been given to the American forms 
1 The mune ubasilei" was suggested for the type by FALLERo~r in 1933 b t 

uppenrs to be um1ecessary~ ' u 
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In addition, there is a closely allied specie~r a further variety
occurring in the old world : 

A. elutus Edwards. 

IDENTIFICATION. 

So far as present knowledge goes, the following is a provisional 
key, 1 giving the differential characters of these forms : 

I. Apex of wing dark. Spotting of wing often inconspicuous. 
Thorax uniformly coloured. Sides of scutum no darker than 
median part. Floats of egg often absent or at most only a 
little wider than fringe. No more than a fifth of egg length. 
Upper surface frosty gray without definite black patches. 

(Hair No. 1 on second abdominal segment of larva sometimes 
palmate. Antepalmate hair on fourth and fifth segments 
with nine to ten branches. 

Outer spine of harpago sharp or blunt.) 
A. elutus. 

II. Fringe at apex of wing usually with a pale spot. Spotting 
of wing distinct. Thorax with sides of scutum darker than 
median part. 

Floats of egg usually distinctly wider than fringe, never less 
than a fifth of egg length. Upper surface always with 
some dark areas. 

1. Upper surface of egg black or with two dark transverse 
bars at the level of the ends of the floats. 

1 Noles on tht Use oflht Key. 
Heavy type indicates important definite characters. Entries in parentheses 

give additional information which may be useful in certain circumstances. 
The number of branches to the antepalmate hairs on the fourth and filth 

abdominal segments are calculated as the average or the two hairs on the same 
side of the segments. 

Dark areas are portions of the surface where the columelhe are much shorter 
and the general tone darker than elsewhere. This does not refer to the dark 
spaces between the columellm which are always present. 

The appearance or a single egg may often be ambiguous, but, as the whole 
batch of eggs laid by the female should, whenever possible, be examined, no dlfll
culty arises. 

The intercostal membrane is the membranous part of the float between the 
ribs. 
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(a) Dark bars distinct. Upper surface of egg, 
except for dark bars, all pale or with only one or two 
dark spots between the bars. Pale areas rather 
frosty. Intercostal membrane of float with fine trans
verse lines or reticulations extending on to upper surface. 

(Hair No. 1 on second segment forming imperfectly 
developed palmate hairs (flattened leaflets not more than 
four to five]. Antepalmate hairs on fourth and fifth 
segments with about seven branches. 

External spine of harpago always blunt and short, 
frequently single.) 

Maculipennis (type). 

(b) Dark bars distinct. Upper surface of egg, in 
addition to dark bars, with numerous dark areas, 
the pale portions dullish. Intercostal membrane with 
thick cross bars or coarse reticulations extending on to 
upper surface. 

(Hair No. 1 on second segment most commonly branched 
only, but often showing more or less well-developed pal
mate hair. Antepalmate hair about eight branches. · 

External spine of harpago often blunt and often single.) 

Var. messere. 

(c) Dark bars almost or entirely obscured by black. 
Intercostal membrane usually without cross bars or reti
culations. 

(Hair No. 1 on second segment and antepalmate hairs 
on fourth and fifth segments as in messere. 

External spine of harpago as in messere.) 

Var. melanoon. 

2. Upper surface of egg not black and without two dark bars, 
at level of end of floats. 

-(a) Oblique dark cuneiform spots springing from 
the sides and tapering toward median line sometimes 
by fusion extending across egg to form bands irregularly. 
placed, but in this case oblique and without reference to 



VARIETIES OF "A. :\IACl.."LIPE:-;::-;IS" 657 

floats. · Pale areas not having frosted appearance. Upper 
aspect of colum.ellat stellate with black dot in centre. 
Intercostal membrane smooth (especially the uppt•r sur
face), with a fe": cross-lines toward the extremities. 

(Hair No. 1 on second segment often well developed, 
never hairlike. Antepalmate hair on fourth and fifth 
segments usually four to six branches and always less 
than nine. 

External.spine of harpago always sharp-pointed. Very 
seldom sirigle.) · 

Var. atroparvus. 

(b) Cuneiform dark spots few and short.. Pale 
areas frosted as in elutus. Upper aspect ·of colu
mella~ irregular in size and shape without any dot 
or at most a faint dark spot in the centre. Inll"r
costal membrane always with dense network of fine lines. 

(Hair No. 1 on second segment almost always well 
developed, never hairlike. Antepalmate hair on fourth 
and l}fth segments usually four to six branches and always 
less than nine. 

External spine of harpago always sharp-pointed, single 
or double.) 

Var, labranchire. 

HABITS. 

A. maculipennis (type) is found breeding under two quite separate 
conditions throughout the range of the species. It is the character
istic race of the upland cold waters, but it is also found .mingled · 
with messere in sparse numbers at sea-level, usually in running 
water. There are places also, such as the Naples plain, where it is 
found in pure strain under subtropical conditions. It refuses to 
mate in captivity and it spends the winter in complete hibernation, 
which is proportionately shortened in southern latitudes. 

Var. alroparvus is the only maculipenniS' found breeding in the 
cool (more northern) waters of slight to moderate salinity. It is 
the ·only variety of maculipennis in which copulation will take place 
in small cages, and it is possible that in nature the males do not 



THE S1x Ksows VARIETIES OF A. maculipennis. 

1. Yar. m~lanoon ':l. Var. messe~e 3. Type 4. \'ar. alroparvu.• S. Var. labranchilf' 6. A. elutu., 

-l 
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Gt:oGRAPHICAL DtsTRtBUTION OF THE VARIETtF.s OF .4.. maculiptnnis. 

1. A. melanoon. 4. A. alropnrvu• 

2. A. messere. 5. A. labranrhiw. 

3. A. maculipennis (type) 6 A. tlutus 

9 
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swarm in the open. It chooses warm rather than cold places for 
its semi-hibernation and takes occasional blood meals throughout 
the winter, . ovarian activity being suspended. Under certain 
conditions, it is also capable of hibernating completely. The ova
rian inertia (beginning in September in Holland and in November 
in Italy) can be overcome under artificial conditions of warmth and 
nourishment, but with greater difficulty in the north than in the 
south. 

Var. messere is the predominant variety of continental areas, 
especially in North Europe, since it prefers cool waters as well as 
fresh. It is more often found in standing than running water and 
yields to some other varieties in southern areas in the period of 
highest summer temperature. It will not mate in confinement, 
and swarming of the males has been frequently observed. It always 
hibernates completely in cold shelters and does not take blood during 
the period when its sexual functions are suspended, but lives on 
its fat throughout the cold period of the year. 

Var. labranchire is a saline water breeder, like atroparvus, but in a 
different climatic range. It also breeds in fresh water when relieved 
of the competition of other races. It will not mate in confinement 
and, although its annual cycle is characterised by a winter pause, 
-this is easily interrupted, both in the laboratory and in nature, by a 
rise in temperature. 

Var. melanoon. As far as known, its habits are very similar to 
those of messere. In Spain and Northern Italy, it is often found 
associated with rice culture. 

GEOGRAPHICAL DISTRIBUTION. 

The distribution of these varieties, so far as known, is shown in 
the maps on page 659. 

RELATION TO MALARIA. 

A. maculipennis (type), var. messere and probably var. meta
noon are fairly likely to be deviated by stabulated cattle, but cap
able of transmitting malaria where suitable conditions bring them into 
close contact with man. In general, they are not varieties of great 
significance in relation to malaria diffusion. 
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Var. atroparvus is also a form likely to be deviated by stabulated 
cattle and capable of transmitting malaria where suitable conditions 
bring it into close contact with man. However, owing to its partial 
hibernation, it is liable to be an important autumnal or wintrr trans
mitter of malaria in some of the coastal areas of Northern Europe. 

Var. labranchi<B and A. elutus are always associated with an 
intense malaria. They share many of the same physiological char
acters and, wherever we find them, they persistently try to enter 
bedrooms, even in the presence of an abundance of animal blood. 

The facts set forth in this report may well have a practical appli-
1 

cation in anti-malarial work. An intensive study of the larval 
habitat of the different varieties is recommended to those engaged 
in anti-malaria work in regions where A. maculipennis is a vector. 

The Experts recommend that the present report should be 
published by the Health Organisation of the League of Nations, 
together with the distribution maps, and a plate showing the typical 
features of eggs of the six forms, which will be kindly supplied by the 
Stazione Sperimentale per Ia Lotta Antimalarica, Rome. 

(Signed) R. CHRISTOPHERS. 

L. w. HACKETT. 

s. P. JAMES. 

A. MISSIROLI. 

G. PITTALUGA. 

Edmond SERGENT. 
N.H. SWELLENGREBEL. 



MILK HYGIENE IN TilE DEPARTMENT 
OF MEURTHE-ET-MOSELLE 

by 

J. PARISOT, P. MELNOTTE and L. FERNIER, 

Director, Deputy Director and As•istant respectively or the Regional Institute 
or Hygiene or Nancy. 

PHYSICO-CHEMICAL AND CYTO·BACTERIOLOGICAL STUDY OF MILK, 

AS PRODUCED AND AS CONSUMED. CONCLUSIONS TO BE DRAWN 

REGARDING PREVENTION, 

CHAPTER I.-THE PRODUCTION AND CONSUMPTION 

OF MILK IN THE DEPARTMENT. 

1. MILK PRODUCTION IN MEURTHE·ET-MOSELL£. 

A. The Natural Agricultural Areas. 

In 1931, the Department of Meurthe-et-Moselle, which covers 
rather more than 523,000 hectares, had a population of 592,632. 
It consists of 3 arrondissements (Nancy, Lum\ville, Briey), 29 can
tons and 600 communes, and, although its geological formation 
belongs to the secondary epoch, it presents very varied features. 
The successive outcrops of different strata delimit the five natural 
areas in the Department, which, going from east to west, are as 
follows : 

(1) La Montagne (36,000 hectares, 7 per cent of the total 
a~a), 20 per cent of natural meadow, grass and pasture land ; 



MILK HYGIENE 1:-.1 MEt:RTHE-ET-liiOSELLE 663 

(2) La Plaine, stilf knoWn as the Plateau of Lorraine 
(244,000 hectares, 46.5 per cent of the total area}, 28 per cent 
of natural meadow and pasture land. This is a stock-breeding 
district, where 60 per cent of the cattle in the Department are 
tD be found. The road system traversing this district, mainly 
on level ground, converges more or less on Nancy, and the 
greater part of the milk produced in the district is sent to that 
town ; railways are few and the number of long-distance 
consignments by rail is very small ; 

(3) Les Plateaux (177,000 hectares, 34 per cent of the total 
area), a district which is both industrial and agricultural ; 
12.5 per cent of natural meadow and pasture land ; 

(4) La Woevre. (50,000 hectares, 9.5 per cent of the total 
area), 18.5 per cent of meadow and grass land on which the 
grass and hay is almost too coarse for cattle, so that neither 
stock-breeding nor milk production can be carried on there 
on any extensive scale ; 

(5} Les Cotes de Meuse (17,000 hectares, 3 per cent of the 
total area), a district of small landholders ; the milk production 
is very small. 

Most of the milk produced in the Department comes from La 
Plaine. 

B. Cattle. 

In 1933, the number of cows kept chiefly for milk production 
was 55,453. The fact that the Department of Meurthe-et-Moselle 
does not produce milk on a large scale fs clearly shown by the 
comparatively small number of cattle in proportion to the area. 
Whereas the usual proportion in France is 1 horse to every 20 hec
tares and 5 cattle to 1 horse, in Meurthe-et-Moselle it is 1 horse 
to every 11 hectares, but barely 2 cattle to 1 horse ; hence there 
are in the Department about twice as many horses, but only half 
as many cattle, as in the rest of the country (A. GAY). 

Consequently, the number of cattle in Meurthe-et-1\loselle falls 
below the general average in France ; however, from the point of 
view of milk production, breed is no less important than numbers. 

There is no native breed in Lorraine, where any number of different 
breeds are represented, further varieties having been introduced 

I 
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by the delivery of cattle from Germany hy way of Reparations. 
Generally speaking, the regions can be classified as follows : 

(1) The northern region, where the Dutch black-and
white breed predominates ; at the present time, this breed is 
spreading southwards. Although the meat of the Dutch 
black-and-white cows is of poor quality, they yield a large 
quantity of milk, which, however, is somewhat deficient in · 
fatty substances. This explains the rather low average 
proportion of fats (32 grammes per thousand according to 
Dr. HouDINIERE) in the milk consumed in Nancy. 

(2) The southern region, where the breed is mixed, the 
cows having been bred from the Swiss mottled cattle or the 
breeds in the East of France ; these are the Eastern speckled 
cows : speckled red-and-white and Fribourg (black-and-white). 
They yield a smaller quantity of milk than the Dutch cows, 
but are more rustic and hardy ; they possess the twofold 
advantage of supplying a better quality of milk and excellent 
butcher's meat. 

Generally speaking, the conditions under which the Lorraine 
cows are kept are unhygienic. Except in places rebuilt after the 
war, the byres are low, dark and badly ventilated. The litter is 
not often renewed. With a few very rare exceptions, the animals 
are never rubbed down or combed and the dung and urine are not 
removed. In Lorraine, less care is taken over the feeding of cattle 
than of horses. The ration of hay and oat or wheat straw is supple
mented by chopped-up beetroot and husks from the neighbouring 
breweries, of which there are a large number in the district ; the use 
of oil-cakes is still comparatively rare. 

Thanks to the supervision of the departmental veterinary ser
vices, epizootic diseases are not very common among cattle. " Owing 
to its mild nature and the small area of infection " (R. PATRIAT), 
foot-and-mouth disease has never given much trouble, although it 
exists in an endemic state and there have been a few outbreaks 
each year, notably in 1929, 1932 and 1933 ; anthrax js rare (1 case 
in 1933). 

From the point of view of milk production, bovine tuberculosis 
is of greater importance. An approximate idea of its prevalence 
can be obtained by the number of carcases seized after tuberculous 
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lesions had been discovered in the slaughter-houses of the Dt•part
ment. The total number of carcases seized, which in 1923 was 455 
(157 from Meurthe-et-1\Ioselle), after rising slightly, appeared to 
remain stationary; from 562 in 1927 and 723 in 1928, it fell to 472 
in 1931 (213 animals from 1\Ieurthe-et-Moselle) and in 1932 was 
630 (194 animals from the Department). However, as these 
figures relate solely to slaughtered animals, they cannot furnish a 
precise indication of tuberculosis infection among Lorraine cattle. 
For this purpose, it is necessary to ascertain : 

(1) The number of infected farms or sheds placed under 
sanitary supervision by the veterinary services : the number 
of farms declared to be infected during the year was 75 in 1926, 
55 in 1927, 62 in 1928, 60 in 1929, 48 in 1930, 34 in 1931, 29 
in 1932. Since the promulgation of the Law of July 7th, 1933, 
and the Ministerial Circular of July 29th, 1933, measures for 
the Ilrevention of bovine tuberculosis have ceased to be com
pulsory and, therefore, no later figures are available. Never
theless, the above-mentioned figures show that, since 1928, 
there has been a steady decline in the number of infected 
farms. 

(2) The number of animals with a positive tuberculin 
reaction ; the tuberculin tests carried out by the veterinary 
services from 1922 to 1933 were subsidised by the Depart
mental Agricultural Office, so that every facility was given 
to the cattle-breeding syndicates for that purpose. 

The tuberculin tests were carried out in regard to byres in which 
the presence of tuberculosis has been revealed by the seizure of an 
infected carcase in the slaughter-house. The number steadily 
increased from 1926 (842) up to 1929 (1,638), a slight decrease 
being noted in 1930 (1,184) and 1931 (774) . .The proportion of 
positive reactions as compared with the total number of animals 
tested is comparatively low : from 1926 to 1932, the proportion 
was for each successive year 5, 6.2, 7, 6.66, 5.48, 8.78 and 4.42 per 
cent, making an average of 6.2 per cent. On the other hand, if the 
figures are con fined to sheds in which animals with a positive 
reaction were found, the proportion is higher : 16.75 per cent in 
1930; 17.48 in 1931 ; 16.73 in 1932. 
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Actually, the tuberculosis infection among the cattle of Meurthe
et-Moselle is very light compared to that of other French Depart
ments. This position may be improved still further by the immu
nisation of calves with BCG vaccine, which was inti:oduced into 
Meurthe-et-Moselle in 1926, the number of calves immunised during 
that year being 857. 

On the other hand, the cattle are threatened by a new danger
namely, bovine brucella melitensis infection. While infectious 
abortion due to Bang's bacillus (now known as brucella abortus 
bovis) was hitherto the only form met with in the Department, 
the work of the Regional Institute of Hygiene of Meurthe-et-Moselle 
(Professor. Jacques PARISOT and Dr. RoBERT LF:vv) has shown the 
existence, since 1932, of bovine brucella melitensis infection, due to 
the contact of cattle with infected sheep. This bovine brucella 
melitensis infection, which spreads much more quickly than bovine 
brucella abortus, constitutes a serious danger to the cattle and the 
population of the Department. Three proofs of this may be cited : 

(I) Identification of 8 strains of brucella melitensis as against 
6 strains of brucella abortus bovis isolated from 1932 to 1934 
by the Montpellier Research Centre for Undulant Fever after 
41 samples of cows' milk with a positive brucella !acto-diagnosis 
had been injected into guinea-pigs ; · 

(2) The large number of positive sero-diagnoses for bru
cellre among cows which had had abortions; 18 out of 36-i.e., 
50 per cent; 

(3) The rapid increase in bovine cases in places infected 
with brucella melitensis and the appearance of cases of human 
brucella infection. 

C. Farming. 

Rural property in Meurthe-et-Moselle is divided up into numerous 
small holdings. For a long time the large number of small plots 
of land scattered throughout every commune made the rational 
cultivation of the soil impossible. Although the practice of the 
" reconstitution " of property has improved the. situation in a 
certain number of communes since the application of the Chauveau 
Law (November 27th, 1918) and the Law of March 4th, 1919, which 
applies exclusively to the devastated areas, in Meurthe-et-Moselle 
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the land is still divided up among smallholders. There are ft.•w 
really large estates, and not a great many average-sized properties ; 
on the other hand, there are a large number of small and medium
sized holdings. 
, Hygiene is bound to sufTer under this division of property. 
Although some large farms in La Plaine and Les Plateaux are well 
equipped, on the small Lorraine farm, except in the dt•vastated 
areas where the old type has given place to new constructions, mt•n 
and animals live at close quarters. Drinking-water is oftt'n lack
ing ; the peasant prefers well-water, even wht>n a watt'r system 
exists. In the rural communes of less than 1,000 inhabitants, 
which are for the most part engaged in milk production, a propt.•r 
water system is still too rare. It is lacking in 65 out of 95 communt's 
(i.e., 68.5 per cent) in the Briey arrondissement; in 90 out of 162 
(i.e., 55.5 per cent) in the Luneville arrondissement, and in 113 out 
of 269 (i.e., 42 per cent) in the Nancy arrondissement. If to this 
lack of a water supply is added the fact that IMBEAUX in 1875 
counted in Meurthe-et-Moselle more than 39,000 communal, public 
or private wells-in which the water is usually highly polluted
it is not surprising that the hygienic conditions on the farms are 
unsatisfactory. 

D. Milk Production. 

The quantity of milk produced each year in the Department 
is about 1 million hectolitres, of which one-half is consumed by the 
population, the remainder being sent to the neighbouring Depart
ments, particularly Moselle, or used for the :manufacture of butter 
and cheese, which are prepared in the 27 dairies, butter or cheese 
making establishments of the Department. 

The dividing up of property in Meurthe-et-Moselle and the pre
dominance of medium-size and small h~ldings lead one to suppose 
a priori that milk production must be divided up in the same way. 
This is, indeed, the case ; there are no important centres where 
milk is produced on a large scale. The Lorraine milk producer 
is a small producer coming under one of the three following heads : 

(1) The" feeding" dairyman living near a large town, who 
buys newly calved cows and feeds them-whence his name
during the lactation period, after which he sells them again ; 
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(2) The farmer who (a) sells his own milk to the town or 
(b) delivers it to a collector, who sells it for his own account 
or (c) delivers it to the collectors of a dairy company, who 
make a large round. These companies collect milk from all 
parts of the Department, chiefly from the district round La 
Plaine (Xaintois, Vermois, Pays de Seille in particular), but also 
from Les Plateaux (Pays de Haye). The cows are kept for 
three or four years by the farmer, who sells them again when 
their yield of milk begins to fall ofT ; 

(3) The farmer who does not sell his milk as such, but · 
converts it into butter and cheese. 

The first of these three categories of producers is gradually 
disappearing, as the profit on feeding is very small ; on the other 
hand, the second category is gradually increasing at the expense 
of the last. The lack of agricultural labour and the offers of the 
collectors who are sent round by the dairy companies are inducing 
the small farmer to seek a definite daily return which he obtains 
without any trouble and without additional expense. That is why 
to-day, more than formerly, a large number, or we might almost 
say all peasants, " make milk ". 

From the point of view of milk production, therefore, the features 
are the same as for the agricultural production of the Department 
in general. We find small farms, small properties and a small 
milk production, sometimes consisting of only a few litres (the 
average for the 7,500 dairy farms which supply 46,000 litres of 
milk a day to Nancy is about 6 litres per farm) (Dr. HouoiNIERE). 

II. SALE AND CONSUMPTION OF MILK IN MEURTHE-ET-MOSELLE. 

While the production of milk is governed by agricultural 
conditions, its consumption is necessarily based on demographic 
conditions. 

The 529,632 inhabitants of the Department are distributed as 
follows : the chief town of the Department, Nancy (120,578 inhabi
tants in 1932), is surrounded by suburban communes which are 
densely populated and bring up the total for the Nancy district 
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to nearly 165,000 inhabitants. There is only 1 town with more 
than 20,000 inhabitants, Lum!ville (24,668) ; there are 4 towns 
with more than 10,000 ; 13 towns with a population between 5,000 
and 10,000, and 61 villages with between 1,000 and 5,000 inhabi
tants; the rest of the population is scattered among 520 villages 
with less than 1,000 inhabitants. 

The Department has therefore an urban population of some 
197,000 inhabitants (Nancy and its suburbs, Luneville), an industrial 
population (Briey arrondissement) and a rural population. This 
somewhat rough-and-ready classification will enable us to study 
the consumption and sale of milk in 1\leurthe-et-l\!oselle. 

A. Rural Consumption. 

In rural districts, milk is usually consumed in the place where 
it is produced ; each village supplies its own milk. This is usually 
consumed raw, although the use of boiled milk is gradually becoming 
more general. As a rule, the price of the milk depends on the price 
charged for it in the town. 

B. Urban Consumption. 

A typical example of urban consumption is afforded by the town 
of Nancy, which has recently been studied by the Veterinary Surgeon 
HouDINIERE (Le Lait, July, August, September, October 1933). 
Nancy consumes 46,000 Iitres of milk per day, making an average 
per head per day of 0.27 litre for Nancy and its outskirts and 
0.38 litre for Nancy town. This figure is rather low compared with 
that of New York (0.85 litre), Vienna (0.48 litre), Copenhagen 
(0.45 litre) ; it is higher than that for Berlin (0.22litre). 

The milk reaches the consumer in two forms : raw milk and 
treated milk : 

(a) The raw milk supplied by itinerant dairymen (120 for the 
town of Nancy) is produced by the dairyman himself or collected 
from farmers by a collector; however, only a small number of farmers 
deliver their milk to collectors, and the milk is therefore not mixed to 

·any great extent. 24,000 Iitres of this milk are consumed at Nancy 
per day. It is sold in the three forms provided for in the Decree 



6711 MILK HYGIE:-IE IN THE DEPARTME:-IT 

of March 25th, 1924 : whole milk (red label) ; sPmi-skimmed milk 
(green label) ; skimmed milk (blue label). Dr. HouDINIERE gives 
the following li~;ures for the consumption in e~ch category : whole 
milk, 6,800 litres ; semi-skimmed milk, 17,500 Iitres ; skimmed milk, 
tOO litres. Consequently, the population of Nancy shows a marked 
preference for semi-skimmed milk, in which form the greater part 
(71. 7 per cent) of the raw milk is consumed. 

In the summer of 1934 the price of these different grades of milk 
was 1.20 francs per litre for whole milk and 1 franc for semi-skimmed 
milk. The price of skimmed milk is difficult to ascertain, as there 
is practically no sale for it. 

Raw milk is sold in two different ways : 

(1) Direct sale by the dairyman himself, who delivers the 
milk from house 'to house each morning. The milk is poured 
into a metal container holding 5, 10 or even 20 litres ; it is 

. usually delivered by horse-carts, and more rarely by motor
vans. 

(2) Sale by middlemen.-The dairyman deposits a certain 
quantity of milk with a grocery and milk shop and this is then 
sold retail ; this method of selling is less usual than the previous 
one. 

(b) Industrially Treated ~filk.-For Nancy there are four esta
blishments situated in the town itself or on its outskirts: The collec-

. tion of the milk is organised by the dairy companies, who send 
round motor-vans covering a large distance. This is" anonymous " 
milk obtained from many different farms. It is filtered, pasteurised 
and chillt•d and then poured into cans or bottles. , 

21,000 litres of this milk are sold each day at Nancy, in two forms 
only : whole milk and semi-skimmed milk. In this category, also, 
the consumption of semi-skimmed milk is much larger than that 
of whole milk-17,600 Iitres as against 4,000 Iitres ; it represents 
81.4 per cent of the total consumption of industrially treated milk 
(HoUDINIERE). 

This milk is sold in glass bottles containing 0.90 litre and bearing 
the company's trade-mark. The bottles are covered with a tin 
cap in the regulation colours bearing in relief letters the grade of the . 
milk and the day of the week on which it must be sold (the day 
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after its manufacture). The milk is distributed early in the morn
ing. Industrial milk is also sold to retailers in cans. 

The present price is 1.15 francs per bottle containing 0.90 litre
i.e., 1.26 francs per litre-for pasteurised whole milk, and 1.05 
francs per 90 centilitres sold by measure (1.16 francs per litre). 
The price of semi-skimmed milk is 0.90 franc per bottle containing 
0.90 litre or 90 centilitres sold by measure-i.e., 1 franc per litre. 

Industrial milk is sold in the same manner as the previous cate
gory : (1) direct sale, delivery of the milk in bottles from house to 
house by the company's vans ; (2) indirect sale, which is more usual, 
through the milk depots kept by grocers and milk-shops, who sell 
the mil~ either in bottles or by measure out of the cans. 

Ill. SUPERVISION OF THE QUALITY OF THE MILK. 

Up to the present, only one form of supervision has been instituted 
by French law : supervision of its commercial quality. Under the 
Decree of March 25th, 1924, the adulteration of milk is defined in 
the same way as that of other foodstuffs covered by the Law of 
August 1st, 1905. · 

In the Department this supervision is exercised by the Depart
mental service for the suppression of fraud at Nancy and the 
veterinary inspector responsible for the inspection of foodstuffs 
of the city. The object is to detect milk that has been watered 
or skimmed and milk that is unfit for consumption. Up to recent 
years, analyses were carried out by the analytical laboratory of the 
Agricultural Centre of Nancy. The average number of analyses 

·made in the Department from 1926 to i929was llOand the number 
of milk samples condemned was 42, making a percentage of 38 per 
cent of condemned milk. As no definite figures are available for 
the last few years, we can only say that, according to the information 
furnished by the Departmental director of the service for the 
suppression of fraud, the percentage of condemned milk varies at . 
the present time from 20 to 25 per cent. 
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CHAPTER H.-TECHNICAL METHODS USUALLY 
EMPLOYED FOR EXAMINATION. 

J. GENERAL METHODS. 

These include physical examination, chemical examination and 
the various biological and cyto-bacteriological tests. 

1. Physical examination.-Two factors were selected : density 
as determined by the densimeter, and cleanliness as determined by 
the cotton-wool Iactofilter. This apparatus consists of a bottle 
without any bottom which is placed neck downwards on a stand . 

. The lower opening is covered with wire netting which holds in 
position a fairly thin pad of cotton-wool 30 millimetres in diameter. 
A litre of the milk to be examined is poured through the upper 
opening ; the pad of cotton-wool retains all the impurities on its 
upper surface. The cleanliness of the milk is determined directly, 
according to whether the cotton-wool, after it has been dried, is 
more or less dark in colour. 

2. Chemical examination.-Two tests were applied :the measure
ment of acidity expressed in Dornic degrees, by the recognised 
method ; the content in fatly substances (GERBER's method). 

3. Biological examination.-Only one test was employed
namely, the reductase test by Orla JENSEN's method : to 40 cc. of 
milk is added 1 cc. of a solution of methylene blue in dilute alcohol 
(5 cc. of alcoholic solution saturated with the blue to 195 cc. of 
distilled water) ; this is placed in the incubator and the time at 
which discoloration occurs is noted. Any discoloration occurring 
in less than 20 minutes shows that the milk is of bad quality ; in 
from 20 minutes to 2 hours, that it is of indifferent quality; in from 
2 to 6 hours, that it is of medium quality ; and after, 6 hours, that 
it is of good quality. 

4. Cytological examination.-This examination is carried out 
· on slides, on which the residue obtained by the centrifugalisation 
of 40 cc. of milk for 20 minutes at 3,000 revolutions is smeared. 
It furnishes additional data visible to the naked eye as to the clean
liness of the milk, according to its volume and the colour of the 
residue. Its chief merit is, however, that it enables the cellular 
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elements of the milk to be studied after the residue has merely 
been stained. 

5. Bacteriological examination.-This includes two kinds of 
tests : 

(a) Quantitative : Bacterial count per rc. Direct counting 
methods (BREED, FROST) were used for preference,- the number 
of colonies being counted after the seeding of appropriate 
dilutions in Petri dishes. Although many scientists dispute 
the value of this process, chiefly on the ground of the variability 
of the results obtained, we nevertheless consider it the most 
satisfactory from the bacteriological standpoint and sufficiently 
accurate. After making various comparative tests, we decided 
to adopt seeding on haricot-bean agar (Maggi laboratories' 
formula), a medium which· can be easily and cheaply prepared 
and gives very good results. It is prepared as follows : boil 
250 grammes of dried white haricots in a litre of water over a 
gentle heat until they swell : filter through cotton and reduce 
the filtrate to 1 litre ; add 10 grammes 'Of peptone, 1 gramme · 
of Liebig's extract and 20 grammes of agar ; adjust alkalinity 
with litmus ; bind together with a whole egg ; autoclave for 
15 minutes at 125° ; filter through Chardin paper ; place in 
tubes and sterilise for 15 minutes at 1t5o. 1 cc. of two appro
priate dilutions is then seeded in Petri dishes by the method 
used for water analysis. After they have been kept in the 
incubator at 37o for 48 hours, the colonies in each dish are 
counted ; the number per cc. can easily be computed according 
to the coefficient of dilution. The number of colonies per cc. 
is obtained by taking the average of the two counts. 

(b) Qualitative: The qualitative test consists of two stages. 
The first furnishes a general indication (number and relative 
proportion of the different aspects of the bacterial flora). 
This is obtained by gram-staining the residue left after centri
fugalisation, which is smeared on a slide. The second stage 
is more definite : the detection of pathogenic bacteria-i.e., 
streptococcus, bacilli of the coli-aerogenes group and the 
tubercle bacillus. 

Streptococci are found by seeding on solid media, when the exami
nation of the residue has shown that they are present in abundance. 
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With regard to the bacilli of the coli-aerogenes group, after making 
a large number of comparative tests between the various methods 
recommended for their detection [neutral red media (Professor 
Rocu.ux) ; neutral red sweetened media (BEssoN) ; taurocholate 
of soda lactose media (Irene LIPSKA) ; lactose media stained with 
fuchsin or 111alachite green with bromo-thymol blue as indicator 
(ZAVAGLI)), We decided to adopt the method of PlEN, BACHIMONT 
and FILHIOL (Le Lail, July-August 1933, No. 127), which is a 
simple one, the usual media being employed. These authors 
seeded increasing dilutions of milk in peptonised water containing 
20 grammes of peptone per thousand, poured into tubes at the rate 
of 10 cc. per tube. After they have been kept in the incubator at 
41 o C. for 24 hours, they are tested for in dol. Tubes giving a 
negative reaction are eliminated. The tubes corresponding to the 
two weakest dilutions which have given a positive reaction are re
seeded in a 1 : 1,000 dilution of carbolised peptone water and placed 
in the incubator at a temperature of 41° C.. After 24 hours they are 

· again tested for indol, and then re-seeded in a 1 : 1,600 solution of 
carbolised peptone water. At the end of 24 ·hours, a further test 
is made for indol. If the reaction is positive, bacilli of the coli
aerogenes group are present and the number of B. < oli per litre is 
deduced from the initial dilution. If the reaction is negative, those 
bacilli are not present. The bacilli thus obtained can be identified 
by their morphological and biological characteristics (VoSGES
PRO.SKAUER test ; methyl-red test ; seeding on citrated agar by 
JJMMONS KosER's method). The position of these bacilli in the 
coli-aerogenes group will thus be determined-i.e., whether they 
are fecal B. coli or belong to the lacti-aerogenes group. Lastly, 
isolated strains were injected into guinea-pigs to enable us to study 
their pathogenic properties. 

The tubercle bacillus was detected by direct examination (stain
ing by ZIEHL-NEELSEN's method of the residue from centrifugali
sation smeared on a slide) in the case ofall samples; 1 cc. of the 
mixture obtained by triturating the residue resulting from the 
centrifugalisation of 40 cc. of milk with the cream floating on top 
was also injected into animals (guinea-pigs) ; lastly, some of these 
mixtures were seeded on PETRAGNANI's medium. 

6. Serological examinalion.-The spread of brucella infection 
in Lorraine induced us to test the milk of Meurthe-et-Moselle for 
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brucell:E by !acto-agglutination according to the method of SERGENT, 
GIU.OT and LEMAIRE. One drop of milk heated for half an hour at 
.'j6o C. after centrifugalisation is added in turn to two tubes containing 
9 and 19 drops of sterilised distilled water ; 10 drops of antigt•n 
{antigen from the Montpellier Research Centre for Undulant Fever) 
.are then added to each tube. These are placed in the incubator 
for 6 hours and the temperature is then reduced to that of the 
laboratory ; the reading is made at the end of 24 hours. If the 
.agglutination is positive, the limit of agglutination is ascertained 
by means of a further series of dilutions. 

II. METHODS OF APPLICATION. 

The application of these methods in the course of researches 
·dealing alike with untreated milk and milk industrially treated 
.and with samples taken at diiTerent times of the year necessarily 
involved modifications of detail, particularly as regards the 
bacteriological examination, which is specially aiTected by climatic 
conditions. 

(a) Cold season (November to April) : average temperature 
of the milk 12° C. to 15°. For the bacterial count, 1 cc. of a 
1 : 1,000 dilution and 1 cc. of a 1 : 10,000 dilution are seeded. 
For taking B. coli counts, 2 cc. and 1 cc. of pure milk are seeded 
and also 1 cc. of each of the following dilutions : 1 : 10 and 
1 : 100 ; this gives a range of between 300 and 100,000 B. 
coli per litre. 

(b) Warm season (May to September): average temperature 
of the milk: 20o to 23o C.. For the bacterial count, 1 cc. of each 
of the following dilutions is seeded : 1 : 10,000, 1 : 100,000. 
For taking B; coli counts, 1 cc. of pure milk is seeded and also 
1 cc. of the following dilutions : 1 : 10, 1 : 100 and 1 : 1,000; this 
gives a scale of between 1,000 and 1,000,000 B. coli per litre. 

II. As regards the origin of the milk, a similar di!Terence, vary
ing, however, in extent, is found between the cold and hot seasons. 
For instance, in the cold season, industrial milk will require the 
.additional seeding of 4 cc. of pure milk ; similarly, in the case of 
milk taken from the udder, in winter as in summer, 4 cc. of pure milk 

10 
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should also be seeded and the seeding limited to dilutions of 1 in 10-
It is essential to obtain for every sample of milk, according to its 
origin or previous treatment, a sufficiently wide scale of dilutions 
to enable its impurities to be detected and determined. 

II I. J\IETHODS EMPLOYED. 

It remains to be seen whether, after employing all these methods. 
we shall be in a position to determine with a sufficient degree of 
accuracy the commercial and hygienic value of the milk. 

1. Commercial value.-This· can be adequately determined 
by the density, acidity and fat content, which, taken together. 
show whether the milk is in a good state of preservation and 
whether the two common frauds, watering and skimming, have 
been committed. 

2. Hygienic value.-This can be roughly ascertained by the
degree of cleanliness on filtration, which can be rapidly con
firmed by the reductase test. It can subsequently be determined 
more accurately by the bacterial count, and after this by 
testing the milk for pathogenic bacilli, particularly B. coli, the 
streptococcus and the tubercle bacillus. Consequently, these 
methods taken as a whole furnish sufficient. data ; the latter 
must, however, be defined more clearly if the milk is to be 
graded according to its hygienic value. 

What criteria should be adopted ? The example of a large 
number of foreign countries will help us to fix the limits which 
should be adopted for each test, the object being to determine 
whether the milk is hygienically acceptable. 

Foreign regulations for the hygienic control of milk are lacking 
in both simplicity and uniformity. The variations are readily 
comprehensible, as it is difficult to apply a single bacteriological 
standard to difTerent countries and at all times of the year Taking 
milk control in the United States of America and in England alone. 
it will be seen that the figures adopted are very variable. 

In the United States, although the Public Health Service of the 
Federal Governmentbas recommended the adoption of the Milk 
Ordinance by all towns, the regulations vary from one municipalitY. 
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to another. Under the Milk Ordinance, eight grades of milk are 
permitted ; these are defined as foll?ws : 

(1) Certified milk : less than 10,000 bacteria per cc. ; no 
B. coli. 

(2) Grade A, raw : 50,000 bacteria per cc. ; reductase 
8 hours. 

(3) Grade B, raw : less than 200,000 bacteria per cc. 
reductase : 6 hours. 

(4) Grade C, raw : 1,000,000 bacteria per cc. ; reductase : 
3~ hours. 

(5) Grade D, raw : more than 1,000,000 bacteria. 
(6) Grade A, pasteurised : 50,000 bacteria per cc. 
(7) Grade B, pasteurised : 50,000 bacteria per cc. 
(8) Grade C, pasteurised : more than 50,000 bacteria per cc. 

In England there are only five grades : 

(1) Certified milk : 30,000 bacteria per cc. ; less than 10,000 
B. coli per litre. 

(2) Grad: AT T (tuberculin-tested cows) : 200,000 bacteria 
per cc. ; less than 100,000 B. coli per litre. 

(3) Grade A : 200,000 bacteria per cc. ; less than 100,000 
B. coli per litre. 

(4) Grade A, pasteurised : 30,000 bacteria per cc. ; less than 
.10,000 B. coli per litre. 

(5) Pasteurised milk : 100,000 bacteria per cc. 

In his thesis on hygienic milk control methods (1930), A. NE:voT 
proposed a simplified grading for France, consisting of only two 
standard types : (1) raw certified milk : reductase, 8 hours ; 30,000 
bacteria per cc. ; no B. coli; (2) pasteurised certified milk : reductase. 
5 hours ; no B. coli ; no figure for the bacterial count per cc. 

The bacteriological criterion for approved milk which we have 
adopted is as follows : reductase in : more than 6 houf!l ; bacterial 
count per cc. : less than 200,000 ; number of B. coli per litre : less than 
10,000. 

Reductase in oyer 6 hours is the standard adopted for grade 1 'by 
Orla JENSEN. The number of colonies per ce. is that of grade A. or 
the English classification and of grade B raw of the American scale. 
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As regards the B. coli content per litre, we have adopted the figure 
10,000, which, according to our tests, appeared to correspond more 
closely to the bacterial content of the milk than the figure of 100,000 
adopted under. the English and American grading ; moreover, it 
seems to us that the milk can hardly be regarded as hygienically 
pure when it contains such a large number of B. coli, the pathogenic 
action of which we have often demonstrated by experiment. On 
the other hand, it hardly seemed possible to require a comple~e 
absence of B. coli. 

We did not consider it advisable to adopt a special bacteriological 
standard for pasteurised milk. The results set forth in the course 
of this report lead us to believe that this standard, which may appear 
to be rather too lax in the case of milk treated industrially, is, at 
any rate at the present time, adequate for all grades, and we should 
be glad indeed if all the milk sold in Meurthe-et-Moselle complied 
with these modest requirements. 

These are the general methods employed in the examination of 
GOO samples of milk-125 samples of milk as delivered to the 
consumer and 4 75 samples of milk on production. 

CHAPTER II I.-MILK AS DELIVERED TO THE CONSUMER. 

The study of milk for immediate consumption involves the exami
nation of the milk as it reaches the consumer-i.e., ip the condition 
in which it is to be consumed. There is, therefore, no special 
method of taking samples other than by buying them from milkmen. 

The form in which the milk is sold varies according to its origin. 
The dairyman who produces or collects the milk sells it himself 
or deposits it with retailers ; in either case, the milk is sold from a 
"measure "--a metal container holding a quarter .or half a litre, 
which is dipped into the milkcan each time. The dairy companies 
sell their milk, which has been treated, either in capped bottles 
stamped with the date on which the milk is to be sold or in cans 
ho~ding from 10 to 20 litres, known as "brochons" (cans). In the 
latter case, the milk is sold direct from the vans which go from 
house to house, or through agents who sell the milk retail (in bottles 
or by measure}. · 
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Two kinds of milk are therefore supplied to the consum!'r : 

(1) Milk for immediate consumption, which has not undergon.
any previous treatment and comes from only one farm, on 
which it is produced, or from a few farms, from which it is 
collected by dairyman collectors ; 

(2) Industrial milk treated prior to sale by industrial 
methods and collected from a large number of different fanns 
(mixed·miJk). 

The foregoing classification shows the difference between the 
two categories. We examined 125 samples of milk for immediate 
consumption, including 95 samples of milk supplied direct to the 
consumer and 30 industrial samples. 

I. WINTER 1\liLK : 53 SAMPLES. 

A. Milk for Immediate Consumption : 39 Samples. 

Thirty-nine samples were purchased from retail dairymen .in the 
town and collected in glass bottles, which had merely been carefully , 
washed and not sterilised, so that the samples might be collectt•d 
under normal conditions. They were then placed in the refrigerator 
until they could be examined. 

From the physical standpoint, while the density of all the samp),•s 
was satisfactory, their cleanliness in many cases left much to be 
desired. In the case of every litre there was always a coloun•d 
sediment, which in some cases was dark brown. The examination 
of the sediment, slightly magnified, revealed the presence of a large 
quantity of vegetable debris, mineral particles, cotton threads, 
fluff, etc. 

The only interesting point revealed by the chemical examination 
was the variation in acidity : minimum 15° Dornic, maximum 23°. 
The average is tso Dornic, which is a fair commercial average. 
Only one of the samples subjected to this test was of poor commer
cial quality, exceeding the standard limits of JSo to 22°. The 
average fat content is 32 grammes per litre-a figure which corres
ponds to the average fat content of the milk of Nancy (HouorNIERE). 

However, the results of the biological and cyto-bacteriological 
examinations were very different. 
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The fairly homogeneous nature of the group as revealed by the 
foregoing tests was confirmed by the redurlase test. None of the 
samples reduced methylene blue in less than 20 minutes. Only 
1 became discoloured in less than 2 hours ; 13 in less than 6 hours ; 
25 in more than 6 hours. 

In the case of nearly every smear, the cytological examination 
revealed the presence of polynuclear cells ; but only in 15 per cent 
of the samples was the residue found to contain a very large number 
of these cells ; mononuclear cells were present fairly often, though 
in smaller numbers. The smears also revealed a large and varied 
bacterial flora, Gram-positive diplococci predominating ; however, 
in many cases Gram-positive bacilli, chains of Gram-positive cocci, 
Gram-negative 'bacilli (sometimes ingested by phagocytes) and 
anthracomorphic bacilli were present. · 

These many and varied aspects of the bacterial flora were con
firmed by bacteriological examination. 

(a) . Number of colonies per cc.-11 samples contained less than 
200,000 bacteria; 15 more than 200,000; 7 more than 1 million •. 

(b) B. coli counts.-13 samples contained less than 1,000 B. 
coli per litre; 4 from 1,000 to 10,000; 17 samples less than 
10,000 ; 22 contained a larger number. It may therefore be 
inferred that no milk is without B. coli. 

(c) Pathogenic bacilli.-No streptococcus was isolated ; no 
milk contained acid-fast bacilli. 

The serological examination of these samples of mixed milk from 
a small number of farms showed three positive agglutinations for 
Brucella (i.e., 7.6 per cent) in the proportion of 1/30 to 1/40. This 
rather low proportion is explained by the fact that the milk was 
mixed. 

If we compare the grading of these samples by means of the 
various bacteriological tests, we shall see from the graphs on page 701 
that, when the rule laid down in the previous chapter is applied
reductase in more than 6 hours ; less than 200,000 bacteria per cc. ; 
less than 10,000 B. coli per litre-the grading by means of the reduc
tase test is much less strict than grading by the other tests. Whereas 
in the former case 25 out of 39 samples (64 per cent) exceeded the 
required standard, this number was reduced to 17 (i~e., 43 per cent) 
as a result of the bacterial count, and, in particular, the B. coli count. 
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Although the total number of tests was not very Iargl', the diwr
sity of the samples and their varied origin led us to conclude that, 
in winter, the commercial quality of the untreated milk at Nancy 
is satisfactory, but that, on the other hand, its hygienic quality 
leaves much to be desired-out of 39 samples, only 17 (43 per cent) 
came up to the required standard in every respect. 

B. Industrially Treated Milk: 14 Samples. 

As we have already seen, tltis milk is collected from a large 
number of different farms ; it is mixed milk treated by various 
processes included under the general name of pasteurisation. 
Fourteen samples were purchased either in capped bottles or by 
measure; they were of various brands; 10 came from establishments 
in Nancy and 4 from the depots of dairy companies whose head
quarters are situated elsewhere. 

The commercial quality revealed by the physical and chemical 
~xaminations was satisfactory, although in 4 cases a dark deposit 
was left after straining, which is difficult to explain in the case of 
milk treated correctly, which has passed through the successive 
stages of straining, pasteurisation and refrigeration. The acidity 
varied from 16 to 19° Dornic (average, 17.2). The fat content was 
32 grammes (5 per thousand). 

Reductase test : 10 samples, 6 hours ; 3, more than 2 hours ; 1, less 
than 2 hours. 

After centrifugalisation, the residue of 2 samples presented a 
pus-like appearance ; this was confirmed by the smears, which 
revealed dense masses of polynuclear cells. The presence of poly
nuclear cells is not a rare occurrence; 10 out of 14 samples contained 
a very large number of those cells. This cytological test is impor
tant, as it shows that milk collected from a large number of farms 
sometimes contains milk which could not be sold untreated, the 
large number of polynuclear cells in the residue afT?rding definite 
proof of its contamination. 

From the bacteriological standpoint, 10 samples contained less 
than 200,000 bacteria per cc. ; 2, from 200,000 to 1 million ; 2, more 
than 1 million ; 9 samples contained less than 10,000 B. coli per litre, 
of which 7 contained less than 1,000, while 5 contained more than 
10,000. No tubercle bacilli were found when the residue was 
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examined, as the milk in question was mixed to such a degree that 
the consequent dilution of agglutinin precluded the possibility of 
obtaining significant results. In other cases, the milk had been 
previously heated to temperatures which varied but which would 
interfere seriously with serological rt>actions: 

The result of the various tests carried out on treated milk shows 
that the diiTerences are less considerable than in the case of untreated 
milk. This is only logical, as the milk has been treated by a process 
designed to bring it up to a hygienically acceptable standard. 
However, this result is not always achieved, for a recent investiga
tion made by the Zagreb School of Hygiene revealed the fact that, 
in that town, pasteurised milk was inferior, from the commercial 
and hygienic standpoint, to untreated milk as sold by the producers. 
The number of samples which came up to the required standard 
was as follows : reductase, 10 ; bacterial count, 10 ; B. coli count; 9 ; 
the percentage thus being 71, 71, 64. These percentages are 
encouraging, although they should be higher. They show that, 
at the present time, treated milk, even in winter, does not always 
furnish the guarantees which the c?nsumer has the right to expect. 

The results of the examination of winter milk as supplied, to the 
consumer are summarised in Table I and the graph on page 701. 

Table I.-Classification of Untreated Winttr 1\li/k according to the Various 
Bacteriological Tests. 

Winter. 

Untreated Milk : 39 samples Industrial Milk : 14 samplPS 

2 to 8 20 min· Less than 2 to 8 20 min- L~s than. 
Reductase 6 hours hours utes to 20 min- 6 hours utes to 20 min·· 

2 hours UtE"S hours 2: hours utes 

25 l:i I 0 10 3 1 0 
(64%j (71%) 

Bacteria 0 to 200,000 1 to )(or .. 
200.000 I 1 to More 

per oc. 200,000 to 100 than 100 0 to. to 100 than 100 
1 million million million 200,000 1 million million million 

17 15 7 0 10 2 

I 
1 1 

(43%) (71%) 

B. colt tlto 10,000 100,000 More 10,000 100,000 More per litre to to than 0 to 
10,000 100,000 1 million 1 million 10,000 to to than 

100,000 1 million 1 million 

17 22 0 0 9 5 0 0 
(43%) (64%) I 

-
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II. SUM!IIER MILK : 72 SA~IPLES. 

A. Untreated Milk: 56 Samples. 

The average temperature of this milk, the samples of which were 
taken during the hot season, was approximately 25" (minimum 
temperature, 19° ; maximum, 28°). It might be thought a priori 
that, under the predisposing influence of the temperature, this milk 
would be dirtier than winter milk. In addition to the influence 
of the temperature, there are a number of secondary factors, such 
as the greater number of dry days, the larger amo.unt of dust, etc. 
The results we obtained confirmed this assumption. 

Fifty-six samples were examined. Their physical properties 
were fairly satisfactory; density about 1,030; cleanliness somewhat 
unequal. The chemical examination showed an acidity in Dornic 
degrees varying from 13 (minimum) to 30 (maximum) ; average, 
17.6, which is slightly below that of winter milk. This may appear 
paradoxical, but is probably due to artificial improvement. 
The average fat content was 33 grammes without any marked 
variations. 

Reductase test : Only 5 samples in more than 6 hours ; 21 in 2 to 
6 hours ; 14 in 20 minutes to 2 hours ; 16 in less than 20 minutes. 

The cytological examination showed that, after centrifugalisation, 
the residue from 22 out of 56 samples (39 per cent) contained a very 
large number of polynuclear cells, the proportion being much 
higher than in winter. 

The bacteriological results were as follows : Bacterial count 
(colonies on agar) : only 1 sample contained less than 200,000 bac
teria per cc. ; 1 less than 1 million ; 31less than 100 million ; 19 more 
than 100 million ; 4 more than 1 milliard. 

B. coli count : Only 1 sample contained less than 1,000 B. coli 
· per litre; 7. from 1,000 to 10,000; 7 from 10,000 to 100,000; on the 

other hand, 11 contained more than 100,000 and 30 more than 
1 million. 

The serological test was not made in the summer. On the other 
hand, 7 guinea-pigs were inoculated with a view to detecting, 
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pathogenic bacilli ; 6 with the residue and cream from 40 cc. of milk, 
1 with 1 cc. of the total residue from 1 litre of milk. The 7 guinea
pigs all died within periods varying from 2 to 38 days (2 in 2 days, 
1 in 7 days, 1 in 15 days, 2 in 26 days, 1 in 38 daysj after rapid and 

• considerable loss of weight (120 grammes in 2 days). The lesions 
varied considerably; local lesions appeared first, with large abscesses 
in 3 cases. The distant lesions (fibrino-purulant peritonitis and 
pericarditis : 3 cases) were, however, more serious. · The seeding 
of the heart blood and bile of the 7 dead guinea-pigs enabled us to 
isolate a bacillus in 5 cases : 1 enterococcus, 1 non-hremolytic strep
tococcus and in 3 cases a colibacillus, all these germs being identified 
by their recognised reactions. It should be noted that the 3 guinea
pigs which gave positive colibacillus blood cultures died in 2 days 
and in 7 days ; the milk with which they were inoculated contained 
more than 1 million B. coli per litre. 

Confining ourselves to this last criterion-namely, inoculation
we can therefore assert that untreated summer milk is dangerous, 
as it .contains highly pathogenic germs which, in the vast majority 
of cases, kill the guinea-pig. However, if we compare, as above, 
the results of the different tests, we shall find that the bacteriological 
tests alone afforded sufficient indication of the deplorable quality 
of this milk.· 

Only four samples passed the reductase test-i.e., 8.9 per cent ; 
the bacterial count must be less than 200,000 bacteria per cc., and 
only 1. 7 per cent of the samples passed this test ; lastly, B. coli 
counts showed that only 8 (14.2 per cent) contained less than 10,000 
B. coli per litre. We would mention in passing that the correspond
ing percentages for winter milk were : 64, 43, 43. 

B. Industrial Milk: 16 Samples. 

The 16 samples analysed in summer wt-re obtained from the same 
source as those analysed in winter. · 

We need not go into the physical and chemical properties of this 
milk, the density and fat content of which were normal. We would 
mere~y point out th~t.the average acidity in Dornic degrees was 17 
(maxunum, 18 ; mmunum, 15) and that the result of straining 
through cotton-wool revealed the same inequality from the point 
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of view of cleanliness as in winter milk. It is true that the deposit 
on the filtre pads was smaller than in the case of untreated milk ; 
but, though the result of the filtration of certain brands was impec
cable, ~n too many cases particles remained in suspension, showing 
that the process used was defective or had been carelessly applied. 

The foregoing findings regarding winter milk were confirmed by 
the cytological test, which showed that 12 out of 16 residues contained 
a very large number of polinuclear cells (75 per cent" of the samples). 

The biological and bacteriological tests also revealed marked 
inequalities. While under the reductase test 13 samples reduced 
in more than 6 hours and 3 samples in 2 to 6 hours, when the bac
terial count was made, only 4 samples were found to contain less 
than 200,000 bacteria per cc. ; 1 sample contained less than 1 million 
bacteria, 10 from 1 to 100 million and 1 more than 1 milliard. 
According to the B. coli count, the 16 samples were classified as 
follows : 7 with less than 10,000 B. coli, of which 6 contained 
less than 1,000 ; 4 from 10,000 to 100,000 ; 1 from 100,000 to 
1 million. 
· No tubercle bacilli were found in 15 re.sidues from centrifugalisa

tion. Only one contained acid and alcohol fast bacilli. . One 
inoculated guinea-pig died in 24 hours without apparent lesions ; 
the heart blood and bile remained sterile after seeding. 

Two guinea-pigs were inoculated with 2 samples containing 
12 million bacteria per cc. and 10,000 B. coli per litre ; 8 million 
bacteria per cc. and less than 1,000 B. coli, respectively ; ·the animals 
were still alive after 40 days without loss of weight. 

On summarising the foregoing results, we find that 81 per cent 
of the samples passed the reductase test ; 25 and 43.7 per cent 
respectively were acceptable according to the bacterial count and 
B. coli count, as compared with the following winter percentages : 
71, 71, 64. These figures show that there is a serious deteJ;ioration 
in the quality of industrial milk in summer. 
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Table 11.-Cta .. i{lca/lon of Untreated Suf~!m•r. Milk according to the Results 
of the v ariou• Bacterrologlcal Tests. 

Summer 

Untreated Milk : 56 tamples Industrial Milk : 16 samples 

20 min· Lf>sl than 2 to 6 20 min· Less than 
2 to 6 utes to 20 min .. Reductase 6 houri hours utes to 20 min- 6 hours hours 2 hours utes 2 hours utes 

5 21 14 16 13 3 0 0 
(8.9%) (81%) 

200,000 1 to Over. 0 to 200,000 1 to Over Bacteria 0 to 100 to 100 100 to 100 200,000 per ce. 200,000 t mHiion million million 1 million million million 

1 1 31 23 4 1 10 1 
(1.7%) (25%) 

B. coli 10.000 100,000 Over 0 to 10,000 100,000 Over per litre 0 to to to 1 million 10,000 to to 1 million ·10,000 100.000 1 million 100,000 1 million 

8 7 11 30 7 4 1 4 
(14.2%) (43.7%) 

III. CONCLUSIONS. 

The examination at Nancy of 125 samples of milk as delivered 
to the consumer (53 samples of winter milk and 72 of summer milk) 
showed that, while their commercial quality ~as satisfactory, their 
hygienic quality was inferior. 

1. In the case of untreated milk (95 samples), the hygienic 
quality, which was already very mediocre in winter (64 acceptable· 
samples out of 100 when they were examined by the reductase 
test; 4~ out of 100 by the other more severe tests), became deplor
able in summer, when only 8.9 per cent of samples passed the 
reductase test, and when the other tests were applied, in the one 
case nearly all the samples (98.3 per cent) were rejected and in the 
other rather more than four-fifths (85.8 per cent). 

2. In the case of samples of industrially treated milk (30), 
although the quality was less poor, it did not come up to expectation. 
Some were good on the whole, but this cannot be said of the majority. 
When the bacteriological tests were applied, about two-thirds of the 
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winter samples were found to be of good hygienic quality (from 64 
to 71 per cent) ; in summer, however, the proportion of satisfactory 
samples, which was high under the reductase test (81 per cent), fell 
to 25 per cent after the bacterial count and to 43.7 per cent after 
the B. coli -count had been taken. 

The beneficial effect of industrial treatment is shown in Table I II. 
This has been definitely proved, and it can only be regretted that 
it is not as effective in summer as it is in winter. 

Table 111.-Percen/age of Acctplable Samples of Untreated Milk. 

Untreated Milk : 95 samples Industrial Milk : 30 samples 
Season 

Redueta~ 
Bach•rial B. coli Reductase Bact~rlal B. coli 

count count count count 

Winter .... 64% 4:i% 43% 71% 71% 6·1°0 
Summer ... 8.9% 1.7% 14.2% 81% 25% 43.7'.1'(, 

CHAPTER IV.-MILK ON PRODUCTION. 

Since the hygienic quality of the untreated milk is very inferior, 
the question necessarily arises, At what moment does the milk 
which reaches the consumer in a dirty state become contaminated? 
If this happens at the time of production, efforts must be made to 
improve the hygienic quality of the milk at that initial stage. We 
therefore examined 475 samples of milk collected, not only from 
the udder, but at the various stages from production to consump
tion through which it passes. These 475 samples were obtained 
as follows: 

by hand milking ....• 
1. Milk taken from the udder ..•. by mechanical milking. 
2. Milk taken from the byre l hand milking •....... 

immediately after ......... f mechanical milking .. . 
3. Milk ·collected under the usual conditions ..•......•...• 

116 
9 
4 

5 
341 

475 

The comparative study of these various samples appeared to us 
to. be of the greatest interest, since they fonn a continuous chain 
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covering the intermediate stages which, we believe, are rarely 
investigated, although the milk in its initial and final stages-i.e .• 
milk taken from the udder and milk as offered for consumption
has been examined time after time. 

All these samples were collected in sterilised bottles, which were 
placed in the refrigerator for 4 or 5 hours after milking and examined 
at the end of a varying period, ~hich in no. case exceeded 4 hours. 
We will now deal with each category in the same way as in the 
previous chapter, dividing the milk into winter and summer milk. 

1. WINTER MILK : 249 SAMPLES. 

A. Samples taken from the Udder : 84. 

The samples taken from the udder were obtained' either by hand-
milking or by mechanical milking. · · 

1. Hand-milking : 83 samples.-This method of milking is used 
by all the small farmers, who, as we have seen, supply the greater 
part of the milk in Meurthe-et-Moselle. Hand-milking is usually 
carried out in the byre at 5 a.m. and 4 p.m. by the farm hand, the 
"marcaire ", or by a milkmaid, under very unhygienic conditions. 
The udder is rarely washed and the hands of the milker more rarely 
still. The milk is collected in open pails, which in most cases are 
simply rinsed out with water from the nearest well. In view of the 
conditions of hand-milking in Lorraine, the examination of milk 
taken from the udder was obviously important from a local stand-
point. . 

Eighty-threo samples were taken from the udders of apparently 
healthy cows belonging to different farms, under the usual milking 
conditions ; the cow was, however, milked straight into the sterilised 
bottle. Only biological and cyto-bacteriological examinations were 
carried out on these samples. 

Under reductase test, none of these 83 samples reduced in less 
than 8 hours and in some cases_ even l1 hours. The cytological 
analysis was of much greater value than in the case of mixed. milk, 
since the milk had been obtained from a specific teat of a specific 
animal. The question of the cytological elements of milk has been 
discussed at length and we need not refer to it again. It can hardly 
be disputed, however, that, while the presence of lipophage mono-
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nuclear cells does not denote a pathological condition and is merely 
a sign of the retention of milk, the presence of a large number of 
polynuclear cells in the mammary secretion, as elsewhere, is a 
sign of infection. This is amply proved by the frequent presence 
in milk taken from the udder of signs of phagocytosis. Out of 
83 samples taken from the udder, 15 contained a very large number 
of polynuclear cells (30 to 40 per visual field, 2 fixed objects 1 /12), 
17 contained a few polynuclear cells (2 to 3 per field) ; the others 
contained only a few cellular elements, mainly mononuclear. The 
proportion of infected teats is therefore- about 18 per cent-that 
is to say, 1 in 5 is infected. It is not surprising, therefore, that, in 
the case of mixed milk from a small number of cows (1 to 6), the 
cell-content of that milk is. very frequently abnormal, and also that, 
in the case of mixed milk as delivered to the consumer, which comes 
from a larger number of cows, the proportion containing polynuclear 
cells is smaller. · 

The bacteriological examinations proper gave the following 
results : . . 

Bacterial. count per cc. : 1 sample remained sterile ; 36 samples 
contained less than 1,000 bacteria per cc. (minimum 100; maximum 
900) ; 36 less than 10,000 ; 8 less than 100,000 ; 2 less than 200,000 
and more than 100,000. B. coli count : the number of B. coli per 
litre was under 250 in 68 cases and under 500 in 15 cases. 

No sero-diagnostic test for brucellill gave positive results. It 
should be noted that the byres from which the samples were taken 
belonged to farms on which no cases of epizootic abortion had 
occurred and were situated in places where there had been no signs 
of human or animal brucella infection. It is interesting to compare 
this absence of any positive results under these conditions with the 
frequency of positive !acto-agglutination in brucella-infected places. 
In communes where human cases of brucella infection have occurred, 
Dr. Robert LE:vv obtained in the laboratory of the Regional Institute 
of Hygiene of Nancy 28 brucella-positive !acto-diagnoses out of 
96-i.e., 29 per cent ; approximately the same proportion was 
found in Meuse : 23 out of 71-i.e:, 30 per cent. In communes with 
no human cases of brucella infection, there were 13 positive results 
out of 21-i.e., 61 per cent. 

These results show that, in spite of the unsatisfactory hygienic 
. conditions, the milk takeri from the udder by hand-milking was 
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. -·. . ' . . .. -~ . . " . '· . . ·-
.comparatively cle~, and, in particular, that all the Samples containe'd . 
· less than 500 ·B. coil per: litre ; · some ~f .them. may . not have : · 
, ·contained as many, as· the ·volume of inilk seeded in no ca5e exceeded· . 
4 cc. a'ud. the .limit or'the;B:. coil count is then 200B. coli (5.cc. seeded ' · in 2 ttibes), · ·>' ', ... · . . ·,. . .. ' ..... , .. ·.. . · .. , .· ... ·· .· . 
• · ·· .A.s the res~tt or an these tests, the proportimi of acceptable sa~- . , 
pies was found tob'e tOO per cent,·: Consequently, the milk obtained.·· 

,by hand-lnilking retained its .full hygienic.valuqv1ten it left the 
. udder,.· This is not a. new finding, but itis worthy of note, in view . 
. of the conditions under which milking is done in Meurthe-et-Moselle • 

. . Like. many- others before us, we endeavoured. to ascertain the . 
• differenceS from the ba.cteriologiclii standpoint between the various 

milking stages : . . . . 

: (a) . stiUt of milking,.:_27 sa~pltis' obtained. at the start of .. 
'lnilking :Were'examined ·separately '; only. 3 ·of those samples·· 
contained feWer bacteria than the subsequent . samples ;in . 
90 per cent of .eitses, the first portion of the milk: was' more 
contaminated t'han the following _portions •. This C<1incides 
with the fm&gs: of ·SCHULTz, FIIEUDENREicH, .·GoarNt~ . 
GoRRlERI and .~any other investigators. · . . · . ' .. 

· .·, (b). Middle •stage.~The' milk from ,the middle. stage of 
.·milking was more Satisfactory ; · SO)lle Sam!Jles COJitained Only : 
from 100 to 200 bacteria per cc. .· · · · · . · : · · ·· • ·. 

· . (c) End of mizking;-Milk obtanied. durmg ihe hist stage of · 
·.• ini!kiiig ms of the. same quality as that. obtained during the : 
middje ~tage iri most of the aamples examined (13"'out of 16) .. 
In 3 eases, the residue from ·eentrifugalisation Wa$ found to . 

. contaii. a very muCh larger numl:ier of palynuclear ce.IIs thari' 
the first portions; thus proving the existence of an bitlrunmatopo- . 

· lesion irritated b'y .s?mewhat p~olonged ~g.: < '· •. · ' • · · • • 

-~~ ~~ppleDientB.ry d.~ta enlible ~s toco~~ludethat the number 
. of bacteria in milk. taken from thll udder is vezy small and that B. coli 
is rareiy present. . As GoaaiERI stated, .B: coli is not a giDm proper 

. ·· t11 miJk., ·. Its subsequent ptesenci in t.he milk is due to eontamina~· · 
· · tion ; it has nothing to do with the animal from which the milk is • 

taken. We shB.n endeavour j;o ·prove this later:. 'In. Meui:the-et~ . 
·Mosel!~, as elsewhere, the Drllk as it leaves the oow's udder,is there~ · 
.· fore of good quality from the bacf;eriologieal standpoint.. .. · • ·. ·· · . 

. . . . '•.' . _ ... - _, . . . -- .. ·-
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. : : 2.. Me~ical mUking : 1 sample.~ In view of the 'results of 
. hand~milking, still more satisfactory results, might be expected 

from inechanic&.l milking. This operation is performed on several · · 
, farms in Meurthe-et Moselle by machin~ mainly of foreign make, 

but the mechanical milking is always completed by ·band-milking . 
. The only ·sample ofwinter milk taken-gave the following results : 
reductase, more than 8 hours ; 980,000 bacteria' per CC., leSS than 

· · ~00 B. coli per litre ; quality of milk inferior to that of the milk . 
~btained by hand-milking . 

. B. Milk taken from Byres aft;r Milking: 4 Samples: 
. . . . ' . . ~ . . ~ 

Fou~ samples wer~ collected as soon as the milking was completed. . 
· Of these, three were of good quality, reductase in 8 hours: 2 contained 

11,200 bacterifl.. per cc. and less than 250 B. ·coli per litre ; 
. 1 contained 142,000 bacteria per cc. and less than 500 B~ coli per litre .. 
. The fourth. which was a.mixed sample 'of milk obtained by meehan
. ieal milking, cOntained 980,000 bacteria per ce., less tha.n 500 B. coli 
per litre: reductase : 8 hours; it might be regarded as just passable, 

; altlioul!h it was inferior to the others. . . . . . 

·.c .. ·Milk collected from a .IV umber of Fa1ms : 11i1 Samples . . . . . . .· . . '' . . . . . 

. These were samples of'"the nulk which is collected each morning 
. by the dairy companies _on their rounds (mixed milk_ from a _large · 

number offarms) or which is delivered to itinerant milkmen to be . 
dh;ii-ibuted in the town (mixed miik from a small number of farms)
AU this milk is-therefore at least 12 hours old (reckoned-from the 

.. eyening milking), in the case of skimmed and semi~kimmed milk 
(a mixture of skimmed milk from the eyening milking and of whole 
milk from the morning milking), and about 6 hours old in the case 
-of whole milk. ·· The bacteriological analysis of this milk is obviously 

· cf very great importance, as it is on its 'way to the consumer and 
bas ruready undergone, Varif?US processes, bB.s Jteen SUbjected to 

'temperatures varying from that of the byre to the outdoor temper
ature and bas been mixed (se,Drl-skimmed milk);and its initial quality . 
has thus been modified. ' · ·. · · ·. · · · · 

• ••• >. 

. ' . . 

· 1, Physical.-The density· varied between 1,029,7 and 1,038.5; 
the average density was between 1,030 and 1,033 •. · The physical 

', .. . ' .. 
/tt 
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purity varied greatly ; the samples sometimes contained extraordin
ary objects which could be seen with the naked eye. When the 
cans in which the milk is collected are emptied at the factory, the 
most varied articles are sometimes found : common objects, textile 
and vegetable debris, straw, hay, insects, flies, etc. The cleanliness 
of the milk on filtration was very unequal. There appears to be 
a constant of uncleanliness proper to each farm. 

2. Chemical.-The acidity in Dornic degrees was between 14° 
and 29o, but those figures were rarely attained : the average-17° 
Dornic-was satisfactory. The fat content, the extreme figures 
of which were 21 grammes per thousand and 57 grammes per thou
sand, was 35,3 grammes per thousand on an average, which is higher 
than the usual average for Nancy milk (32 grammes per thousand 
according to HouoJNJERE). 

3. Biological.-As a result of the reductase test, the samples 
were divided into four very unequal groups : 106 samples in more 
than 6 hours (65.8 per cent) ; 39 in more than 2 hours ; 14 in less 
than 2 hours ; 2 in Jess than 20 minutes. 

4. Cytological.-Out of the total number of -samples collected, 
40-i.e., 24.8 per cent-were found to contain a very large number 
of polynuclear cells when subjected to cytological analysis ; in 
3 cases the residue from centrifugalisation was hrematic. 

5. Serological.-7 out of 161 samples agglutinated brucellre, 
the proportion being 4.3 per cent. 

6. Bacteriological.-Count of colonies on agar : the 161 samples 
were divided up as follows according to the number of colonies : 
90 contained less than 200,000 per cc. (55.9 per cent) ; 42 between 
200,000 and 1,000,000; 29 exceeded 1,000,000 ; maximum : 9,220,000 
B. coli count : 127 samples (78 per cent) contained less than 10,000 
B. c~li per litre, of which 83 contained less than 1,000 ; 34 contained 
more than 10,000. ; no guinea-pigs were inoculated. 

The hygienic value of collected milk is therefore inferior to that 
of milk obtained by hand-milking. This deterioration is shown in 
the following table and in the graph on page 701, the comparison 
being confined to milk taken from the udder by hand-milking and 
to collected milk. 
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Table I V.-Cla.,.i{icalion of Winter lllilk on Production according to the Rtsults 
of/he Diflerent Bacteriological Tests. 

Winter 

Milk taken from the udder: 83 samples -Collected milk : 161 samples 

2 to 6 20 min- Less than 
2 to 6 20 min- Less than 

Reductase 6 hours hours utes to 20 min- 6 hours utes to 20 miu-
2 hours ut .. hours 2 houn Utl"5 

83 0 0 0 106 39 14 2 
(100%) (65.8%) 

Bacteria' 0 to 200,000 1 to Over 0 to 200,000 1 to Over 
per cc. 200,000 to 100 1UQ 200,000 to 100 100 

1 million million million 1 million million million 

83 0 0 0 90 42 29 0 
(100%) (55.9%) 

B. coli 0 to 10,000 100,000 Over 0 to 10,000 100,000 (),.•er 
per litre to to to to 10,000 100,000 1 million 1 million 10,000 100,000 1 million 1 milltoo 

83 0 0 0 127 34 0 0 
(100%) (78%) 

II. SUMMER MILK : 226 SAMPLES. 

A. Taken from the Udder: 41 Samples. 

As in the foregoing cases, we shall distinguish between hand and 
mechanical milking. 

(1) Hand-milking : 33 samples.-ln view of the constancy of 
the results obtained with winter samples and the fll'st summer
samples, we confined our examination to 33 samples. 

Both in summer and in winter, the results were completely con
cordant. - Cytological examination showed that 7 samples contained 
a very large number of polynuclear cells (21.2 per cent), methylene 
blue was discoloured in more than 8 hours ; all the samples contained 
less than 50,000 bacteria per cc. (minimum 100, maximum 42,000). 
A more detailed subdivision of the samples gives a better idea of the 
bacterial content ; it was found that, out of 33 samples, 29 contained 
less than 10,000 bacilli per cc. ; one sample only contained 1,000 
B. coli to the litre, the others less than 250 B. coli. 
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We also verified, in the summer, the data concerning the beginning, 
middle and end of the milking process. At the beginning, the milk 
almost always contained more bacteria ; at the end, it generally 
contained more cellular debris, the cellular content being above 
all noticeable in milk rich in polynuclear cells from the first spurt. 

We have therefore nothing to add to or retract from the previous 
conclusions. Both in winter and summer, the milk as it comes from 
the cow's udder is, under p~esent milking conditions in Lorraine, 
of very good quality from a hygienic standpoint. 

(2) Mechanical milking: 8 samples.-Eight samples were taken 
in several dairies where milking is done by machinery. · The results 
of the tests place them in a lower category than the samples ilf 
milk obtained by hand-milking. No sample survives the reductase 
test : all become discoloured in .from 20 minutes to 2 hours ; the 
count gives figures well over 1,000,000, in one case over 1,000,000,000 
per cc. B. coli are present in all: 100,000 per litre in three samples, 
over 1,000,000 in the other five. 

Taken under ordinary working conditions, therefore, milk obtained 
by mechanical milking is of a definitely inferior· quality. The 
reasons for this will be given in the following chapter. 

B. Samples of Milk taken in the Eyre after Mi{king: 5 Samples. 

These !famples were taken in the byre from the receptacle contain
ing a mixture of milk from several cows of the same farm immediate
ly after milking. The milk was all obtained by hand-milking. 

Here again we had proof of the qualit): of milk obtained by hand
milking. The 5 byre samples met the required conditions : reduc- · 
tase in mo~e than 6 hours ; less than 200,000 colonies per cc. ; less 
than 500 B. coli to the litre. 

C. Samples •taken from Milk collected from Various Sources : 
180 Samples. 

Both as regards origin and destination, the samples were exactly 
the samt) as those taken in the winter. They showed the following 
characteristics : · 

1. Physical.-Their average density was normal ; 1,030.5 (the 
extreme limits being 1,025.9 and 1,034.9 respectively). Their 
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cleanliness always varied considerably, but fairly often uncleanlin!'ss 
was noticeable in .both winter and summer samples taken on the 
same farm. 

2. Chemical.-Acidity varied more than in winter (12 to 6-to 
Dornic). These wide variations seem to indicate that the almost 
normal average (17 .6) is not a natural one, but is the result of artifi
cial alkalinisation in many cases. The amount of fatty substance 
was 34.7 grammes on an average (the extremes being 24 gramnws 
and 51 grammes respectively), or slightly less than the winh'r 
average. 

3. Biological.-Only 53 samples (29.4 per cent) could be placed 
in the -rrrst category (over 6 hours) in the light of the reductase 
test; 61 in the second ; 34 in the third; 32 in the fourth. 

4. Cytological.-The bacterial content of the residue was exces
sive, but the vast majority of the samples were also very rich in 
polynuclear cells : 53, or 29.4 per cent. 

5. Serological.-No !acto-agglutination tests were carried out 
in the summer. 

6. Bacteriological.-The classical tests gave the following results : 
3 samples (1.6 per cent) with less than 200,000 bacteria per cc. ; 
9less than 1,000,000; 13 over 1,000,000,000 (extreme figures 80,000 

· and 4, 700,000,000). 
Thirty sampies contained less than 10,000 B. coli to the litre 

(11 per cent); 34 from 10,000 to 100,000; 51 from 100,000 to 
1,000,000 ; 65 over 1 ,000,000. 

In the matter of pathogenic bacteria, tests for the tubercle 
bacillus were invariably negative ; streptococcus· was isolated on 
two occasions (non-hremolytic streptococcus, with many long 
phagocyte chains in the centrifuge residue). Twenty-one guinea
pigs were inoculated. Before examining the details of these inocula
tions we propose, as above, to compare, in the light of the bac
teriological tests, the samples taken at the udder (hand-milked) 
and of collected summer milk. 
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Table Y.-Ciaasiflcalion of Samples of Milk (Summer) in the Light 
of Various Bacteriological Tests. 

Summer 

Samples of milk taken at the udder: 33 Samples of coUeeted milk : 1110 

20 min- Less than 2 to 6 20 min- Less than 
Reductase 6 houn 2 to 6 utes to 20 mln- 6 bolll"!l bours utes to 20 min-hours 2 hours utes 2 houn utes 

33 0 0 0 53 61 34 32 
(100%) (29.4%) 

Bacteria 200,000 1 to More 0 to 200,000 1 to More 
per cc. 0 to to 100 than 100 200,000 to 100 than 100 200,000 1 million million million 1 million million million 

33 0 0 0 2 10 109 59 
(100%) (1.6%) 

B. coil 10,000 100,000 More 0 to 10,000 100,000 More 
per litre 0 to to to than 10,000 to to than 10,000 100,000 1 million 1 million 100.000 t million 1 miltion 

~1 I 0 0 0 30 3·1 51 65 
(100%) (11%) 

Table V and the graph on page 701, when compared, show how 
appreciable the difference is between milk taken at the udder and 
milk collected from various sources. The results of inoculating 
guinea-pigs with 21 samples of " collected " milk will demonstrate 
the pathogenic character of its bacterial flora. 

Of the 21 guinea-pigs inoculated, 20 died within from 2 to 40 days ; 
only 1 survived. On seeding blood from the heart, we were able 
to isolate the following bacteria : enterococcus, twice ; streptococcus, 
once ; paratyphoid B. bacillus, once ; B. coli, three times. The · 
13 other seedings were negative ; twice, . however, seedings of 
vesicular bile gave a B. coli pathogenic to guinea-pigs ; 1 cc. of 
bouillon culture killed the guinea-pig in 36 hours with positive 
blood and bile cultures ; B. coli present. 

The lesions observed were 9f very different kinds. 
(a) In a first group of 12 guinea-pigs (tardy death and negative 

blood cultures), autopsy revealed no appreciable lesions. Emacia
tion was pronounced, the animals losing 200 grammes in one month. 
Only in one case (a pregnant female) were miliary mesenteric and 
hepatic granulations noted after 20 days, together with a lumbar 

' 
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lymph gland the size of a grain of wheaL There were no .germs 
or tubercle bacilli in these lesions. Lowenstein's blood culture was 
negative. The appearance of the lesions was such, however, as to 
suggest that they niight be tuberculous. 

(b) In one case the only lesion was a large local abscess at the 
point of inoculation ; the pus revealed numerous deteriorated poly
nuclear cells and a monomicrobian flora : hremolytic streptococcus 
(died in 19 days). The milk used for inoculation changed the blue 
in 7~ hours ; 216 million germs per cc. ; over 100,000 B. coli to 
the litre. The centrifuge residue contained cocci in numerous 
small chains (milk 427). 

(c) There remained the group of 7 positive blood cultures. 
These we will classify and examine according to the germ isolated. 

1. Hremolytic Streptococcus.-Inoculated with milk 509 (reductase 
3~ hours ; 186,800,000 bacteria per cc. ; over one million B. coli 
per litre), the guinea-pig died in 18 days, after losing 177 grammes 
in weight. It had a large abscess on the right thigh (B. coli and 
streptococcus) ; a subcutaneous B. coli abscess in the sternal region 
and a B. coli abscess in the left lung. Blood culture gave a hremolytic 
streptococcus. 

2. Enferococcus.-First guinea-pig : inoculated with milk 394 : 
135,000 bacteria per cc. and less than 1,000 B. coli to the litre. Died 
in 30 days, losing 100 grammes in weight. Hremorrhagic congestion 
of the lungs. Second guinea-pig : inoculated with milk 408 : 
15,560,000 bacteria to the cc. ; over 100,000 B. coli to the litre ; 
died in 27 days after losing 220 grammes in weight ; some pulmonary 
lesions ; both blood cultures gave enterococcus. 

Paratyphoid B. Bacillus.-Inoculated with milk 407 (reductase 
in 10 minutes ; 329,600,000 bacteria to the cc. ; over 100,000 B. coli 
to the litre), the guinea-pig died in 21 days, after losing 170 grammes 
in weight. · Peritoneal fluid coloured ; liver infected ; swollen 
spleen ; bile and blood from heart gave, in 24 hours, a classical 
paratyphoid B. bacillus, agglutinable in a 1 : 3,200 dilution by anti 
B. serum. Was this germ of human or animal origin ? There was 
no reported case in the commune of origin ; moreover, J. FRICKER 
and J. WARTER have recently proved (Societe de Pathologie Com
paree, July lOth, 1934) the possibility of the bovine species becoming 
infected by salmonellosis in .the Bas-Rhin. Among 100 samples 
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of milk, they found positive agglutination in a 1 : 100 dilution for 
paratyphoid B. bacillus and 2 positiyes in a 1 : 50 dilution for 
Aertrycke's bacillus. It was not possible to establish the source-
of the contamination of this milk. ' 

4. B. coli.-In the three cases in which blood culture revealed 
the presence of B. coli, the guinta-pigs' death was premature; 2 days, 
4 and 5 days. This agrees with the results obtained by inoculating 
with samples of. milk as delivered to the consumer. In one case 
only was there a lesion at the point of inoculation : a large abscess 
on the right thigh. It coincided, in this case, with the visceral 
lesions observed in the other guinea-pigs : fibrinopurulent peritonitis 
and fibrinopurulent pericarditis, forming in one case a thick coating 
around the heart ; streaky discoloration of the kidneys ; infected 
liver. The animals lost flesh very rapidly, 100 grammes in 2 days; 
110 grammes in 4 days ; 160 grammes in 5 days. Seedings of blood 
from the heart, of the peritoneal fluid, of the pericardia! fluid and 
of the bile all gave a typical and strongly indo! producing B. coli. 
Of the samples of milk used for inoculation, the first two (487 and 
490) came from the same locality. The characteristics were : 
reductase in 50 minutes and 5 minutes ; 80 million and 600 million 
germs to the cc. ; over 1 million B. coli per litre. As regards the 
third sample (512), reductase occurred in 6~ hours and there. 
were 324 million bacteria to the cc. and 10,000 B. coli to the litre. 

The B. coli strain isolated from the blood of guinea-pig 487 was 
inoculated into a fresh guinea-pig ; 1 cc. of a dilution in physiological 
saline of an agar culture (diluted to about i thousand million per 
cc.), administered by subcutaneous injection, killed this guinea-pig 
in 36 hours, with visceral congestion and hremorrhagic peritoneal 
effusion : B. coli was isolated from the heart blood, from the bile 
and from a hremorrhagic lymph gland in the inoculated region. 
Two other B. coli strains were shown to be equally pathogenic. 

The results of these inoculations call for several remarks : 
(a) The bacteria encountered are not-with the exception of 

the streptococcus which is almost certainly of mammary origin
some of the ordinary bacterial flora of the milk ; they come from 
outside. · 

(b) These germs have been isolated in guinea-pigs inoculated 
with milk which ordinary bacteriological examination had shown 
to be very bad, except the two which either reductase (milk 512) 
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or the bacterial count or the B. coli count had sho""Il to be passable 
(milk 394). 

(c) All the germs isolated (except the streptococcus) are ordin
arily present in the intestinal tract. But are they of human origin '1 
That is a difficult question to answer. One thing is certain : they 
do not come from the intestine of the guinea-pig. It might have 
been thought that the presence of B. coli, particularly in the guinea
pig's heart blood, might be due to the passage of this bacillus from 
its intestine into its circulation, as a result Qf the general disorder 
caused by inoculation. Two arguments militate against this 
theory. · The frr~t is a common-sense one : all the guinea-pigs that 
died should then have had B. coli in their blood. But we have 13 
negative blood cultures. The second argument is a point of f~ct : 
the presence of the same B. coli in the local abscess, in the comco 
mitant lymph gland and in the distant lesions (fibrinopurulent 
pericarditis) indicating the path followed by the bacillus in its 
passage from the local lesion into the general circulation. There is 
even a third argument : the inoculation into the guinea-pig of B. coli 
strains isolated from milk ; 4 different straiQs caused the death of 
one of the guinea-pigs in 36 hours. 

Two last facts should be mentioned with regard to these inocula
tions : 

(1) The absence of tl!bercular lesions. True, in one case out 
of thirty we believed that there were tubercular lesions, but could 
not prove it. Moreover, in only one case did we find acid-fast 
bacilli in the centrifuge residue. This fact is certainly astonishing 
when compared with the results obtained by Mme. BomN in 1923, 
which she describes in a monograph on the presence of tubercle 
bacilli in Meurthe-et-1\loselle milk. Her figures give 50 to 77 per 
cent positive results.· We propose to re-examine this aspect of the 
question later, on the basis of tests other than the present ones, 
which led to the rapid death of the animals without there being time 
for the tuberculosis infection to develop. 

(2) The positive results obtained at the ~ontpellier Undulating 
Fever Research Centre by inoculating guinea-pigs with brucellosis
contaminated milk samples from Meuse and Meurthe-et-1\Ioselle : 
12 strains of Brucella melitensis and 4 of Brucella abortus bovis 
were thus isolated, 
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III. CoNcLUSIONS. 

The examination of 475 samples of milk from Nancy (125 samples 
taken at the udder or in the byre ; 9 samples of milk obtained by 
mechanical milking, and 340 samples of " collected " milk) shows 
a satisfactory commercial quality, but very varying qualities from 
a health point of view. 

1. The samples of milk taken at the udder are in all cases 
bacteriologically excellent after hand-milking and very doubtful 
after mechanical milking. There is no appreciable seasonal differ
ence ; both in winter and summer, the proportion of acceptable milk 
is 100 per cent. 

2. The samples of " collected " milk-the quality of which 
is already doubtful in winter as compared with milk taken at the 
udder-show appalling and dangerous defects in summer. The 
reality of the danger is proved, not only by ordinary tests (reductase : 
29.4 per cent ; bacterial count : 1.6 per cent ; B. coli count : 11 per 
cent), but above all by the inoculation tests which reveal the presence 
of pathogenic germs, mainly of intestinal origin-a further indirect, 
if not conclusive, proof of their human origin. Two main categories 
of commercial milk (milk taken at the udder and " collected " 
milk) are compared in the following table. 

Table V I.-Percentage of Acceplablt Commercial Milk: 

Sea§OD Milk taken at the udder: 116 
"Collected .. t:nilk : 341 (hand milking.) 

Reductase Bacterial B. toll Reductase Baet•rtal B. coli count count count count 

Winter .... 100% 100% 100% 65.8% 55.9% 78% Summer .. , 100% 100% 100% 29.4% 1.6% 11% 
' 

I 
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PERCENTAGES OF MILK THAT HAVE SATISFIED THE VARIOUS 

BACTERIOLOGICAL TESTS. 

MILK AS CONS\.J:\IED. MILK AS PRODUCED. 

1. Winter Milk. 3. Winler Milk. 

2. Summer Milk. 4. Summer Milk. 

• Untreated milk. ftWj Milk taken at the udder. 

D Treated milk. L\~d "Collected" milk. 

I. Reductase, over 6 hours. II. Less than 200,000 bacteria per cc. 
Ill. Less tha n 10,000 B. coli to the litre. 
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CHAPTER V.-THE MAIN SOURCES OF MILK 
CONTAMINATION. 

In the two previous chapters we have shown that milk is generally 
of very good quality when fresh from the cow, but becomes increas
ingly suspect and poor as it approaches the consumer. The latter. 
it is true, rarely worries about its hygienic value. particularly 
because, as we have already pointed, out, the milk itself always 
looks pure and white. Nevertheless, this apparently innocent 
liquid, which is the child's almost exclush:e article of diet, contains. 
when it reaches him, much cellular debris, various bacteria, several 
of which are pathogenic, and soluble substances of microbian origin 
that can certainly do him no good. If the campaign against such 
contamination is to be effectively organised, we must examine 
each stage of milk production and endeavour to ascertain where 
contamination begins or increases. Only then can we develop our 
prophylactic work with a reasonable hope of improving the produc
tion and healthiness of milk in the future. We will, therefore, trace 
the progress of milk from the cow to the consumer. 

I. MILKING. 

Milk may be contaminated in different ways at the milking. 
according to whether the hands or machinery !H'e used. 

A. Milking by Hand. 

In hand-milking the milk may be contaminated f~om three main 
sources : the animal, man or the atmosph~re. 

(a) The Animal.-Pathogenic-namely, disease-producing
germs may pass out with the milk itself. 

The tubercle bacillus would seem to be rare in Meurthe-et-Moselle 
milk. ~lth~ugh the various samples of milk examined by 
Mme. BouJN m 1923 at Nancy showed a proportion of 57.8 to 77.8 
per cent tubercle bacillus in the case of .. collected .. milk and 27.8 
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to 28.4 per cent in the case of individual samples, we ours~lves halJI 
only once discovered acid-fast bacilli in industrially treated milk 
and only once--out of 30 inoculations-were possible tuberculosis 
lesions detected. 

Streptococcus comes mostly from the animal itself. In 1\Ieurthe
et-Moselle, instances of its passing from infected teats would seem 
to be rare. It has only been isolated twice, and then in a non
hremolytic state. The phagocytosis traces visible in the residue 
from these milks prove the· animal origin of this germ. The presence 
of Brucella in sero-diagnostically positive milk has been noted by 
the Montpellier Fever Research Centre, to which samples have been 
sent by the Regional Health Institute for the isolation of strains. 
Thus, in certain contaminated establishments in Meurthe-et-Moselle, 
after 41 !acto-diagnoses with positive results, 8 strains of Brucella 
melitensis and 6 of Brucella abortus bovis were isolated from the 
milk. In other Meurthe-et-Moselle dairies, after 23 !acto-diagnoses 
with positive results, 7 strains of Brucella melitensis and 3 of Bru
cella abortus bovis were obtained. The example of the village of 
Allain-aux-Breufs, where Professors Jacques PARISOT, VmAL and 
R. LE'Y"Y conclusively proved for the first time in 1932 that Brucella 
melitensis had passed out with the milk of cows that had come into 
contact with infected sheep, demonstrates the danger of milk con
tamination. This danger is increased by the fact, demonstrated by 
TAYLOR, VIDAL and RoMAN before the Biological Society in 1934, 
that such elimina.tion may be chronic, continuing for years and 
sometimes even infecting other cows in the same byre which had 
previously been healthy. 

Foot and mouth virus, owing to the veterinary measures taken, 
has not give·n rise to any epidemiological observations. 

Can B. coli be regarded as a pathogenic germ of bovine origin ? 
· The exceptional number of samples taken at the udder that contained 
B. coli, and the pathogenic character of the strains isolated, 
warrant the opinion that, generally speaking, B. coli is not derived 
from the animal ; and yet milk must frequently be contaminated by 
animal excrements. Are not these excrements and cow-dung a 
source of B. coli ? BAUMANN's experiments at Liebefeld in 1932, 
under the direction of Professor BuRRI, have established a number 
of rather unexpected facts in this connection. BAUMANN has 
shown that" the addition of fresh cow-dung to clean milk does not 
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l,ncrease the milk's bacterial flora. In fact, the procedure even has 
the additional advantage of giving to the milk" that cowey taste '' 
which the consumer so highly appreciates. In any case we think 
that B. coli in milk may be of animal origin, but that the pathogenic 
bacillus has probably a human origin, as will be seen below. 

(b) The Atmosphere.-Germs from the litter, soil and air are 
numerous at milking-time, particularly if that is also the feeding
time of the animals. These are saprophytic and non-pathogenic 
·germs of the type of B. lactis aerogenes which we have several times 
been able to isolate from " collected " milk, but they have much 
more efTect on the commercial quality of the milk than on its 
hygienic purity. 

(c) Man.-Man is still the main source of pathogenic germs 
·when milking is done by hand. Anyone who has seen a milker 
at work can feel no surprise that the milk, pure as it spurts from the 
teat, is immediately contaminated by germs during its passage int() 
the pail. First the milker's hands : they are rarely washed, some
times dipped in the previous pail of milk, sometimes moistened with 
spittle, constantly damp, and the drops fall from them into the pail 
beneath the cow's udder. Furthermore, hands are mainly contam
inated with matter of frecal origin. This is the greatest danger of 
hand-milking. The high proportion of intestinal bacteria isolated 
after guinea-pig inoculation-7 B. coli, 3 enterococcus, 1 para
typhoid B. bacillus (i.e., 11 intestinal bacteria out of 12 isolated}--
proves how great the danger is. The rhinopharyngeal system would 
certainly seem to be less dangerous, although it is usual to blame it. 

The main danger therefore lies in the contamination of the milker's 
hands, particularly as regards intestinal germs.. We can without 
exaggeration say that, in the matter of B. coli, hand-milked milk, 
though often contaminated by the milker's hands, is (as we shall see 
later) far more often infected by uncleanly handling in which dirty 
hands play an essential part. · 

B. Mechanical Milking. 

In theory, mechanical milking would seem to be the ideal in 
that a closed circuit protected from the air is established froiu 'the 
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" milker " to the covered receptacle to which the milk"is adducted. 
Germs from the atmosphere and from the hands of man are entirely 
eliminated. The only source therefore from which germs can derive 
is the animal organism, the teat itself. But what happens in prac
tice? In the first place, the milking has to be finished ofT by hand; 
the risk, diminished because the time is shorter, is there all the same. 
But, in fact, mechanical milking introduces a new source of con
tamination : the apparatus itself. The results of several experiments 
illustrate this danger. • In a dairy· which otherwise left nothing 
to be desired, the milk obtained by mechanical milking from several 
cows contained, in winter, 980,000 germs per cc. and more than 250 
B. coli to the litre ; whereas five cows on the same farm milked by 
hand gave milk wit4 a bacterial content per cc. varying from 900 
(minimum) to 82,000 (maximum) ; a mixture of the five milks gave 
11,000 bacteria per cc. One single sample contained over 250 B. 
coli to the litre ; but the mixture contained less than 250 to the litre. 
This superiority of hand-milking, under average healthy conditions, 
to mechanical milking is far greater than is at present recognised. 
Professor PANISSET (Recueil de M l!decine v elerinaire, No. 6, June 
1932) points out that, according to the comparative statistics 
published, it cannot be hoped that mechanical milking· will give 
milk of a bacterial content distinctly less than that obtained by 
hand-milking under good hygienic conditions. Furthermore, he 
adds, the bacteria: which pass into the milk during its journey 
through the tubes are mainly ·saprophytic. The considerable 
diiTerence noted between our two samples proves that the milk 
becomes contaminated during its passage through the apparatus 
and, above all, that it does not collect only saprophytes therein. 

The following experiments prove this. Two litres of physiologic
ally sterile water were drawn by suction through the mechanical
milking apparatus, ready to be used for the evening milking (it 
had already been used for milking in the morning), and were 
collected into a sterilised receptacle. The highly opalescent liquid 
obtained was then seeded in the usual manner. The results-for 
the warm months--were as follows : ' 

The bacterial content was enormous : 14,600,000 ; 22,600,000 ; 
54,400,000 and 90,000,000 germs per cc; ; B. coli content per litre 
was over 10,000 for the first wash and more than 1,000,000 for the 
three others. Finally, operating a mechanical-milking apparatus 
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that had not been rinsed, we_ obtained milk containing 18,200,000 
bacteria per cc. and 1,000,000 B. coli per litre. 

The presence of B. coli raises the question of its origin. It is 
more than probable that the original contamination is caused by 
the water used for washing the apparatus. This water is often 
drawn from any source nearest to the byres, or is polluted by unclean 
manipulation. The germ, having been introduced into the appar
atus by the water, then finds in the residual liquid limited aerobiotic 
conditions which are favourable to multiplication. This explains 
the enormous numbers found in'the rinsing water and the first milk 
that passes through the apparatus. 

Obviously, therefore, inadequately supervised mechanical milking 
is dangerous. Under the cloak of a hygienic operation it still, as 
the above results abundantly prove, involves considerable risks. 

'II. TREATMENT OF MILK AFTER MILKING. 

The Receptacles. 

The milk is collected into receptacles-open in the case of hand
milking, closed in the case of mechanical milking.· The state- of 
these receptacles can readily be imagined. Generally left standing 
in the byre between the morning and evening milkings, rarely 
washed before or after use, they are more often than not just 
hurriedly rinsed before use with water which has to be economised 
in the summer, since in several parts of the Meurthe-et-Moselle it is 
none too plentiful. The fresh "milk is poured hi to these receptacles, 
and from them it passes into the milk-cans, direct in the case of· 
whole milk, otherwise only after skimming. The milk ·thus stored 
is very seldom protected from flies, dust and even domestic animals. 
We ourselves have seen cats come and drink this milk quite freely. 

We have endeavoured to ascertain the extent to which receptacl~s 
may contaminate milk, by seeding the liquid obtained from wash
ing two milk-cans and a bucket in a small producer's farm. These 
receptaeles h11d been rinsed with pure spring-water. The washing 
waters proved to be only_ very slightly polluted : Milk-can No. 1 : 

. ~88 colonies on agar per cubic cc~ ; 20 colonies per cc. on gelatine 
m 10 days; less than ,10 B. coli to the litre. Milk-can No. 2 : 871 
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~olonies per cc. on agar ; 1,415 on gelatine ; less than 10 a_ coli to 
the litre. - Bucket : 73 colonies per cc. on agar ; 515 on gelatine ; 
less than 10 B. coli to the litre. 

Under average good hygienic conditions, therefore, when liberally· 
rinsed with pure water, the receptacles do not seem to play any 
~onsiderable part in contaminating the milk. Thts is, however, 
not always the case. A. NE:voT, in his thesis (Paris, 1930), mentions 
the high bacterial percentages found on seeding the water used for 
-washing dairy-cans : 420,000 colonies per cc. to 4,500,000. 

The quality of the water used for cleaning receptacles does 
undoubtedly affect the bacteriological quality of the milk stored 
in them ; but it is very difficult in practice to make a study of the 
water used, because it is impossible to obtain from producers any 
definite and reliable information on the subject. 

III. HANDLING AND PRESERVATION OF MILK. 

The milk remains at the farm in the milk-cans until the collector 
.Comes round or the producer leaves for town. Twelve hours 
elapse between the evening milking and the following morning, by 
which time the cream has risen and is collected with ladles. This 
skimmed milk is mixed with the morning's milkings to make up 
that semi-skimmed milk which Nancy consumers prefer (three
fourths of the consumption according to Dr. HouDINIERE). We 
will now consider the straining · of the milk, its preservation, 
skimming, mixture and the addition of water. · 

A. Straining. 

The milk. is strained through muslin to free it from gross dirt. 
This muslin is simply rinsed, and only rarely washe~ in hot water, 
between each operation. It is then· put out to dry in· the open, 
near the house, exposed to dust, flies and fatmyard poultry. 

B. Preservation. 

In Meurthe-et-Moselle there are scarcely any central milk depots 
for the sorting and handling of " collected " milk before this is 

12 
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sent to the factories for treatment. The collectors on their rounds 
simply collect the milk in the milk-cans and it is from these same 
milk-cans that the retail milkman distributes his milk in town. 

How is this milk preserved ? It may be said that in Meurthe-et
Moselle it is quite exceptional for any special precautions to be 
taken to maintain the milk at a temperature suitable for its preserva
tion. We are still far from the careful Nordic standard or Ameri
can industrial methods. The milk-can is very seldom placed in 
water ; it is mostly kept in a shed or even in the byre winter and 
summer. 

MIQUEL's tables proved long ago the combined influence of time 
and temperature on the growth of the bacterial flora in milk. 
Italian experiments have also demonstrated that B. coli, though 
not an initial contamination, is a barometer of the particular 

. conditions under which the milk has been kept. In milk taken at 
the udder and kept below 6o to 7o, B. coli does not-increase. Above 
this temperature, however, the colonies of B. coli multiply consider
ably in proportion to the increase in temperature. 

We have tested this point with six samples of milk kept at various 
temperatures. The results are as follows : 

Rf'ducta!4e .. Baeteria per cc. B. coli per litre 

. '• 
Sample 276 on arrival ..... More ·than 8 h. 54,000 Less than 250 
Aft ~18 h. at 8• ....... · 6 hours 73,000 Less than 500 

er 18 h. at 37• ....... 4 hours 1,220,000 More than 500 
Sample 278 on arrival ..... More than 8 h. 142,000 Less than 500 
Arter )18 h. at 8• ....... 6 hours 162,000 More than 500 

18 h. at 37• ....... ' .4 hours 7,880,000 More than 1,00() 
Sample 311 on arrival ... , . . More than 8 h. 11,200 Less than 250 
Arter 48 h. at + 1• ....... More than 6 h. 138,000 Less than 250 
Sample 337 on arrival (ta-

ken at the udder) ....... More than 6 h. 400 Less than 250 
Alter 4 days at O• ........ More than 6 h. 500 Less than 250 
Sample 3:19 on arrival (ta-

ken at the udder) ... , , , . More than 6 h. 38,600 Less than 250 
After 4 days at O• ........ More than 6 h. 34.000 Less than 250 

A t.en_tperature of 1° (which can be controlled in a refrigerator), 
even if It does not prevent the proliferation of certain germs, does. 
prevent that of B. coli. 



OF 1\IEURTHE-ET-MOSELLE 70!J 

C. Skimming. 

Skimming by the dairyman in the morning is a further source of 
contamination. The ladle used to collect the floating cream is 
rarely washed and is often laid upon the ground. Moreover, in 
collecting the cream, full of microbes brought to the surface with 
the rising fatty globules, the ladle seeds not only the receptacle 

· into which it is dipped but subsequent receptacles. But, even in 
the case of milk already so contaminated, it is difficult to prove that 
there is a difference between whole and semi-skimmed milk. 

D. Mixture. 

The mixture of milk from various sources causes no fresh con
tamination, but favours the proliferation of microbes, in that the 
medium is renewed by the addition .of fresh nutritive elements. 

E. Watering. 

Fortunately, this cause is not frequent. When done at the farm, 
it. is far more dangerous than that secret matutinal operation of 
which the public fountains themselves are sometimes the only 
Witnesses. At any rate, the water from the public fountains is 
fairly pure, whereas the farm water, polluted in many cases, rich 
in B. coli and in bacteria of the intestinal tract, is a certain source 
of bacterial contamination. · 

IV. DISTRIBUTION AND SALE OF MILK. 

A. Transport. 

The milk is mostly transported in small motor-vans, less fre
quently in horse-drawn floats. The jolting on the toads sometimes 
loosens the fastenings of the cans so that their contents are exposed 
to the dust of road and town. The milk thus arrives in the town, 
where it will he dealt with by the dairies (at which juncture, in 
theory, its contamination should end) or he deposited with a retailer 
or he sold direct retail. 
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B. Retail Sale. 

Milk is sold either in the street or in the shop. 
(a) In the open street.-This is the method followed by retail 

milkmen. The milkman trundles his cans from door to door, 
passes the liquid from one receptacle to another and finally delivers 
with his " measure " the amount of milk the housewife requires. 
The measure, hooked on to the inside of the can, is hardly protected 
at all. It is being constantly used by the milkman and remains 
more or less wet with milk, so that drops fall from it betwePn each 
delivery into the receptacle, carrying with them all the dirt of the 
milkman's hands, which have been abundantly polluted from the 
time he has risen from his bed and has completed his summary 
toilet, by repeated contact with horse, cart, motor-car, etc. 

(b) In the shop.-Certain retailers, particularly in summer, keep 
the milk in an ice-box either in bottles or cans. But others simply 
keep the milk at the temperature of the room. Often, the milk 
from the cans is drawn ofT into an open, unprotected basin in order 
to facilitate the operation of sale. Thus, the progressive collection 
of germs goes on until the time when the housewife puts the milk 
on' the fire . 

._Is the bacteriological career of milk terminated at that moment ? 
. Unfortunately not, for, though prolonged boiling destroys most of 
the germs, the· boiled milk must be kept either in an ice-box or at a 
low temperature and protected from flies, dust and other impurities. 
The latter condition is essential. We found in milk boiled and kept 
at a temperature of 15° under good conditions of protection the 
following bacteriological characteristics : before boiling : 11,200 
colonies to the cc., less than 250 B. coli to the litre, reductase over 
8 hours ; 6 hours after boiling : 200 colonies to the cc., less than 
500 B. coli to the litre, reductase over 6 hours.• 

v. CONCLUSIONS. 

. . 
As many writers on the subject have already observed, and as 

?oRRI:RI and ZA~AGLI have recently made abundantly clear, it is 
Impossible to obtam, on a large scale, milk free from germs, parti~ 
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cularly those of the coli-aerogenes group, at any rate 24 hours after 
milking. Milk is contaminated in so many ways on its journey 
from the udder to the consumer that it is not surprising that, in a 
modern Italian installation specially supervised for the production 
of milk to be consumed unboiled, 25 samples of milk out of 30 
contained B. coli in 1 cc. In one hygienic dairy in Italy, ZA VAGLI 
found that 81 pet cent of the samples contained 1,000 bacilli of the 

· coli-aerogenes group per litre. 
The sources of contamination are : (1) the hands of the milker 

and the mechanical milking apparatus ; (2) above all, contaminated 
receptacles ; (3) unclean handling. Contamination is greatly 
augmented when these operations are carried out at a favourable 
temperature. 

We may therefore conclude, like Professor PANISSET and the 
Swiss writers on the subject, that the large number of germs and 
resultant defective preservation of milk are rather the result of its 
contact with dirty milking and transport utensils and insufficient 
cooling than uncleanliness in the milking itself. This important 
conclusion should be valuable in Meurthe-et-Moselle, as elsewhere, 
as a guide in the matter of preventive measures, since, on the whole, 
it corresponds with our own observations. 

CHAPTER VI.-HOW TO PROTECT MILK 
FROM CONTAMINATION. 

• 

In spite of all assertions to the contrary, it is not an impossibility 
to supply consumers in France with hygienic milk. Even if most 
of the results of our analyses are rather discouraging, some of them 
do at least prove that hygienic milk is not a myth in Meurthe-et
Moselle. In summer, 11 samples of " collected" milk, and even 
one sample of milk from a retailer, contained less than 1,000 
B. coli to the litre. Obviously, the number of these exemplary 
purveyors is too small, but the fact that hygienic milk does exist 
proves the possibility of obtaining it on a large scale. Moreover, 
the commercial milk supplied by certain firms maintains a 
sufficiently high hygienic standard to justify the conclusion that 
hygienic milk could be secured from both sources of supply. Why 
should what is possible in one place be impossible in another 'I 
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We have seen in the previous chapter the various influences which 
help to deteriorate milk. We will now study the means of co~~t
ing them. These means may be grouped under two familiar 
heads : preventive measures and palliative measures. 

I. PREVENTIVE MEASURES. . 

This means, of coui-se, preventive measures from the udder to the 
consumer. 

A. At the Origin. 

The policy should be to eliminate from milk production all cows 
suffering from or suspect of any disease transmissible to man 
through milk. For this, the veterinary authorities must be respon
sible. Highly efficient veterinary supervision is exercised in Meurthe
et-Mosellc, so that there is complete security on this score. 

B. At the Milking. 

1. Hand-milking, as practised in Lorraine, in spite of its Imperfec
tons, gives good-quality milk. But better results could be obtained 
by improving milking conditions. In the first place, the milker : 
he should be free of all pathogenic germs. No person suffering 
or recovering from an infectious disease should be allowed to milk. 
In short, cows should not be milked by any germ-carrier, particu
larly an intestinal-germ carrier. The actual operation of milking 
could be improved by the observance of a few simple hygienic 
rules. Educational propaganda should be conducted throughout 
t)l('. countryside, emphasis being laid on the benefits which the 
farmers themselves would secure by observing such rules. Without 
hoping to achieve the luxury of Ame.rican installations-particularly 
the Walker-Gordon establishments at New York, where the cows 
are brought up one by one on a turntable, are douched, dried by a 
ventilator, wiped and then milked-or the degree of hygiene of 
certain model farms of the Dutch or Danish type, the cleanliness of 
the animals' hind-quarter's, the inimobilisation of the tail during . 
milking, the washing of the udders, the washing of the milker's 
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hands, the discarding of the first portions of milk and the avoidance 
of foddering during milking, are measures which can easily be 
understood and accepted by the producer. At a small farm we 
succeeded, by giving certain pieces of advice which were eiTectively 
followed, in improving the quality of milk obtained by hand in a 
very appreciable manner. (Number of bacteria per cc. reduced 
from 280,000 to 11,200 ; number of B. coli per litre reduced from 
ilver 1,000 to less than 250.) 

The introduction of milking competitions with bacteriological 
inspection, organised through the producers' unions, might be of 
great value from this point of view in dairy-farming regions. By 
the prizes oiTered for the best milk, such a measure would give an 
economic stimulus that would be· much appreciated by the rural 
populations, which are more responsive to an appeal of this kind 
than to that of hygienic principles. 

2. Mechanical milking is comparatively common in the average
sized farms, and is appreciated by producers owing to. its higher 
yield. But, as we have seen above, it constitutes a real danger. 
The complica-ted mechanism of the apparatus necessitates constant 
watching and renders its cleaning very difficult. Much too little 
emphasis is, moreover, laid on such cleaning in the instructions 
delivered with the apparatus. Some merely recommend daily 
rinsing in cold water, and only prescribe disinfection once a weekl 

We have seen above, from the results of seeding_the water used 
for washing the apparatus, what a harmful practice this is, because 
!t only cleans partially, and particularly because the water used, 
which is often of very doubtful quality, contributes to a proliferation 
of the bacterial flora. · 

The owners of the apparatus must be reminded that careful 
• deaning after each milking operation is absolutely essential. A 

· recent study by PARFITT (Indiana Station Bull., 348, 1931) recom
mends : (1) rinsing with cold water immediately after milking; (2) a 
second rinsing with hot water at 165° F. at the rate of about 
7 litres per apparatus ; (3) the filling of the milking goblets and milk 
tubes, placed over a drainer, with a disinfectant solution. The 
drawing by suction of cold water through the apparatus is sufficient 
to remove the remaining traces of disinfectant before further 
milking. Sodium hypochlorite and chloramine may be used as 
disinfectants, but these two substances leave a troublesome 
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precipitate in the milk tubes ; an ordinary lye solution diluted at 
0.3 to 0.5 per cent would be as t>ITective. VAN OvEN recommend!> 
washing in cold water, then the immersion ofthe goblets and rubber 
tubes for an hour or two in a specially prepared solution of a com
mercial preparation of calcium hypochlorite known as " Caporit ". 
The excess of this product is eliminated with hot water. By means 
of these precautions, but by these precautions only, mechanical 
milking will give milk of excellent bacteriological quality. 

C. After Milking. 

It is in the course of the subsequent operations that preventive 
prophylaxis must be exercised to a maximum degree. It is no 
good perfecting a milking process providing milk which .is already 
of good quality if the milk is subsequently going to lose this initial 
quality. It therefore appears to us a matter of still greater urgency 
to take measures in the subsequent stages. 

Attention must first of all be given to the receptacles and their 
washing. Nearly always, receptacles are simply rinsed with cold 
water before and after milking. To be effective, this rinsing must 
be pr-olonged ; it therefore necessitates abundant water, but it is 
also imperative that the water should be pure and that its use should 
not introduce a new source of contamination. 

These two conditions are not fulfilled in Meurthe-et-Moselle in 
the milk-producing regions : -

(a) Water is not always abundant.-Owing to the nature of its . 
soil, the Department is not well provided with drinking-water. 
This is often available only in limited quantities in summer, and 
very little is allowed for dairy operations which would require an 
ample supply. 

(b) Water is n6t always pure . ...,-Although, particularly since 
1920, piped water-supply systems have been introduced in the 
Department (in 326 communes out of 600, or 52.2 per cent), so that 
about five-sixths of the total population now benefit thereby, some 
eiTorts must still be made for the benefit of the rural districts, as 
one of us has demonstrated in a recent study on typhoid fever in 
Meurthe-et-1\loselle (Revue d'Hygiene, No. 7, July 1934). While 
the. percentage of the population supplied with drinking-water is 
93 m communes of over 1,000 inhabitants, it is only 55 in communes 
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of under 1,000 inhabitants. It is mainly th~ agricultural communes, 
however, which are producers of milk, and, even in the case of 
those communes which have an entirely satisfactory water supply, 
the farmer usually employs the water found close to his farm, in 
most cases from his well or a pond, and sometimes river water, all 
of which we know to be polluted to an enormous extent. 

The danger presented by this polluted water would, indeed, be 
comparatively small if, after washing, brushing and rinsing with 
cold water, the receptacles were washed with boiling water to which 
sodium carbonate was added ; this washing should be followed by 
rinsing with boiling water and by draining .. The receptacles should 
further be disinfected once or twice a week with a solution of sodium 
hypochlorite, the remaining traces being removed by rinsing. 
A receptacle treated in this way would offer all the necessary guar
antees for obtaining clean milk in a clean way. But can one advise 
the producer to employ such measures, to be repeated morning 
and evening, with the slightest hope of their being adopted ? We 
do not think so. 

Hence, the problem of drinking-water in the rural districts, 
supplied in a liberal manner to each farm, is an urgent matter from 
the point of vie"¥ of dairy hygiene. By improving the hygienic 
conditions of dwellings, and especially of byres, a pure and abundant 
water supply will certainly already exercise a beneficial influence 
on the hygienic production of milk ; but it is particularly by ensur
ing an adequate cleaning of receptacles that it will delay the contam
ination. of milk, and by prolonging its existence will enable it to 
retain its full value. 

It is not sufficient to have drinking-water available for all ; it 
must be used. Here, again, it is only by means of educational 
propaganda, which might begin at school, that this idea of the 
essential character of water as the source of all hygiene can be 
inculcated into the masses. In 1\leurthe-et-Mosell!! a very interest
ing piece of educational propaganda has been carried out by the 
distribution of 50,000 tracts on dairy hygiene among the milk 
producers supplying the town of Nancy. These tracts, published 
by the Departmental Veterinary Service, set out in simple and 
convincing form the principles of the hygiene of the stable, the 
milch cow, the milker, milking, receptacles and the handling of 
milk. 
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D. During the Handling of the Milk . 
. 

Given an abundant supply of drinking-water, of which he is 
expected to make proper use, the dairyman who has received his 
milk in clean containers must keep it fresh for sale next morning 
(evening milking). For all the subsequent operations, preventive 
measures are essential ; we shall deal with these in the same order 
as in the previous chapter. 

t. Straining.-The cloth used for straining must be washed 
each time after it is used and dried in a place where no dust, flies, 
de., can reach it. 

2. Preservation.-The milk obtained in a clean state can only 
he kept in good condition at a low temperature. This is a classical 
rule observed in foreign countries and on a few large farms near 
Paris. But, in a region of small farms, how can this essential 
requirement he reconciled with economic conditions ? As we have 
seen, the temperature should not exceed + 6o C. in order to prevent 
the proliferation of germs, and particularly B. coli. This low 
temperature can only be obtained by means of expensive plant, 
which the producer cannot afford to instal. The temperature of an 
ordinary refrigerator is too low, and, besides, it would have to be 
a very large one. The cost of a cold-storage chamber is prohibitive, 
and, moreover, in the villages, ice is a luxury within the reach of 
very few. · 

This material impossibility of keeping the milk at a low tempera
ture can only be remedied by palliatives. We know from MIQUEL's 
tables that milk kept at 15° C. will contain 120 times fewer germs 
than milk kept at 25°. The pathogenic strains will, however, 
increase considerably and to such an extent as to make the milk 
dangerous. Given present conditions, it does not seem possible 
to improve this state of affairs in 1\leurthe-et-l\loselle. The only 
practical recommendation we can make is that the milk should be 
kept in co~l'red containers ; in summer, standing in running water, 
the temperature of which is some degrees lower than the outdoor 
temperature and will thus check the proliferation of bacteria ; in 
winter, i~ a place protected from frost hut with a temperature 
approachmg zero. It i~ only in a region producing milk on a large 
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scale (which is not the case in 1\leurthe-et-l\loselle) and where 
there are large fanns, that the big producers' syndicates are in a 
position to chill the milk without making the cost of production 
too high. 

3. Skimming.-The degree of contaminatio~ due to skimming 
is small compared with that caused by the improper preservation 
of the milk. Provided it is carried out with utensils rinsed before 
they are used and protected from dirt, skimming may, on the 
contrary, improve the milk. It is a well-known fact that, when the 
cream rises to the top, it brings with it not only the fatty globules 
but genns as well, which, of course, is so much the worse for those 
who consume fresh cream. 

4. Mixed Milk from Successive lllilkings.~The marked prefer
ence of the Nancy consumer for semi-skimmed milk makes this 
mixing compulsory in Meurthe-et-1\loselle. The amount of contam
ination due to the skimmed milk can hardly aiTect the quality of 
the whole milk which is added to it in the morning, if this is reduced 
by the foregoing measures. Nevertheless, this mixing is regrettable, 
but it is unfortunately a habit which is difficu1t to change. 

5. Watering.-This fraudulent operation does not constitute 
a very grave danger in Meurthe-et-1\loselle ; it is kept in check by 
the proceedings taken by the service for the prevention of fraud. 
Moreover, the results of the chemical analyses of milk as produced 
and as consumed have shown that its commercial quality is satisfac
tory, although, owing to local conditions, the average is rather lower 
than that of French milk in general. Watering, which is always a 
fraudulent operation, is not necessarily unhygienic, provided thr 
water used is of good quality from a bacteriological standpoint. 

E. During the Distribution and Sale of the Milk. 

An improvement in transport conditions can easily be eiTected 
and supervised. This supervision might be exercised in the same 
way as that of foodstuiTs, when the milk enters the urban area 
where the municipal decrees can be enforced. 

As regards the distribution and sale of the milk, this also takes 
place in the urban area. It should therefore be a very easy matter 
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t<l regulate it by municipal decree-in the street, by forbidding 
milkmen to pour the milk from one can to another, either in the van 
or in the open air ; in the shops, by strictly regulating the method 
of sale of the milk. 

It is true that a few retailers, who have more knowledge of hygiene 
and are more anxious to keep their customers, place the milk in a 
refrigerator, but the usual method of keeping the milk is less satis
factory. The can, or even the open pan into which the milk is 
poured, is kept at the shop temperature and often comes into contact 
with flies, dust and dirty human hands. 

The method of sale of the milk might also be improved. When 
it is taken out of the can or pan, into which the. measure is dipped, 
there is a risk of seeding each time, as the measure is put down 
anywhere between two successive sales-on the counter, for instance. 
It would be b~tter to draw the milk from a tap at the bottom of a 
container which is always kept closed.. In that case, however, the 
customer, who is always concerned about the commercial quality 
of what he buys, will consider that he has been unfairly treated, 
because, when the milk is not stirred up, the cream rises to the top. 
Those who are first ·served will thus receive milk with a very low 
fat content, while the last-comers will obtain a much richer quality. 
A closed can has been invented in whiCh the milk is stirred up 
mechanically before each sale, and is \lrawn from a tap at the bottom 
of the can. There are also automatic distributors similar to those 
used for petrol pumps, but they are difficult to keep clean. 

In any case, the sale of milk from open pans should be strictly 
prohibited, and it should be made compulsory for the milk to be 
kept chilled in the shops-which can easily be done in an urban 
area-by municipal decree. . 

The method of sale of industrially treated milk is fairly satisfac
tory. The bottles are usually kept in the refrigerator; only the 
method of covering is open to criticism. It should be possible to 
require the bottles td be covered with metal caps. . Cardboard 
discs are used by certain firms, but these are difficult to extract 
and the neck of the bottle is necessarily soiled by the fingers. The 
sale of pasteurised milk delivered in cans and sold by measure 
should be prohibited, as this is a heresy from the point of view of 
hygiene. The' guarantee afforded by the sale of milk which is 
pasteurised only in name is altogether illusory. 
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Foe all .this preventive prophylaxis the following measures are 
essential : 

(1) Administrative measures : municipal decrees the efTect 
of which is-confined to the urban area. 

(2) Measures of gmeral rural hygiene, an improved stan
dard of living in rural districts, more hygienic dwellings, better
kept byres and a campaign against flies ; lastly, and most 
important of all, a drinking-water supply. The combined 
efTect of all these factors is bound to make milk production 
more hygienic. 

(3) In accordance with the conclusion reached by the Tenth 
Milk Congress at Milan (April-May 1934), educational propa
ganda with a view to instructing the producer how to make 
possible improvements is even more essential. How can we 
induce him to adopt measures such as the cleansing and disin
fection of containers, the installation of refrigerating systems, 
or even more elementary precautions, such as cleanliness _in 
handling and the use of clean water, when the eternal objection 
-i.e., the .economic objection-will at once arise ? It is 
the duty of propagandists to reply to this objection by pointing 
out that the expenditure involved is not enormous, and particu
larly that; like all sums devoted to purposes of health, that 
expenditure is productive, since it enables the rural producer 
to keep and even to increase his clientele. The directors of the 
dairy producers' syndicates should undertake these improve
ments and should follow the excellent example given by the 
town of Milan. In accordance with very definite regulations, 
the central factory, which has the monopoly of pasteurised 
milk in that town, pays for the milk supplied by the producer 
at different prices according to the results of the chemical and 
bacteriological examination which is carried out. 

This economic stimulus is not one of the least important arguments 
1 which can be advanced by propagandists to make the producer 

realise the necessity for the proposed measures. Nevertheless, 
other methods of propaganda, such as lectures, pamphlets, news
paper articles and tracts, should not be neglected. The tracts 
might be presented in the simple and practical form, described 
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above, in which they have been drawn up by the Departmental 
Veterinary Services of 1\leurthe-et-l\loselle. 

II. PALLIATIVE PROPHYLAXIS. 

Owing to the difficulty of applying the foregoing measures in 
districts which are not yet sufliciently advanced to realise the 
necessity for them and the possibility of one or other of those 
measures being imperfectly applied or omitted, the introduction 
of preventive prophylaxis is likely to be a slow process. It is 
firmly established in certain foreign countries where it has made it 
possible to sell certified raw milk ; but this preventive method 
e2nnot be introduced straight away among the small producers of 
1\lcurthe-et-l\Iosclle, although it can be applied on the large farms 
where the economic factor is less acute. 

In view of the contamination of untreated milk, which is all too · 
common, it i& important to exercise palliative prophylaxis forthwith. 
pending the general introduction of preventive prophylaxis, which 
is already applied by certain producers who supply clean milk. 

Palliative prophylaxis can be applied : 

(I) Either immediately before consumption-i.e., householrl 
prophyla:ris : careful and prolonged boiling of the milk, which 
should be kept in covered containers in the refrigerator ; this 
is within everyone's reach ; 

(2) Or between production and consumption-i.e., industrial 
prophylaxis ; in a word : pasteurisation. Whatever method 
is adopted r high-temperature" pasteurisation," low-tempera
ture " pasteurisatiqn, stassanisation, biorisation), pasteurisa
tion, by destroying the pathogenic flora and reducing the 
harmless flora, diminishes the contamination of various kinds 
which the milk has su!Tered during its various stages. Provided 
this process is duly followed by chilling and placing in clean 
containers, which are then kept in a cool place, it constitutes 
at the present time, if carefully applied, the best method of 
obtaining milk which is consistently satisfactory. 
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However, it requires considerable capital which only the industrial 
companies or corporative groups possess, and its use by small 
producers is therefore almost impossible. If it were made compul
sory by law, the small retail producers would be ruined. The draft 
law of Bam and Klotz introduct>d for this purpose as long ago as 
1912 has never been passed; i~ advocated.the effective pasteurisa
tion of milk intended to be consumed raw. A unanimous outcry 
was raised against it in the Agricultural Commission on behalf 
of the small producers. And yet compulsory pasteurisation will 
have to come if no efforts are made to ensure the hygienic produc
tion of milk by preventive and educational methods. 

However, if compulsory pasteurisation is ever introduced into 
France, as Professor PANJSSET, in his report to the Conseil supmeur 
d'Hygiene publique de France (1934), thinks it ultimately must be, 
compulsory, effective and frequent supervision will be essential. 
Professor PANJSSET considers that milk obtained trom various 

· so~rces and intended for current consumption should be pasteurised 
by means of apparatus approved by the Conseil supmeur d'Hygiene 

• 

· "'publique, in authorised establishments which should be.kept under . 
supervision. 

This necessity for strict supervision and control is proved by the 
results of our analyses of industrial milk. There is a striking 
inequal!ty between the samples. While some milk is uniformly 
of good quality, other milk is, to put it mildly, from time to time 
or consistently of poor quality. In some milk factories the control 
exercised by the manufacturer is therefore too often defective, and. 
in many eases it is non-existent. A lligh standard of pasteurisation 
must thus be ensured and maintained by means of official control 
by the laboratories authorised in the same way as they are for 
water analysis (institutes of hygiene, regional laboratories, approved 
laboratories) to carry out the bacteriological analysis of milk. 
Compulsory pasteurisation must not. howev~r. delay the preventive 
measures to ensure that the milk will reach the factory in a cleaner 
&tate, thus lightening the task of pasteurisation, which will, however, 
l'l'main as a final .and definite guarantee. 
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CHAPTER VII.-GENERAL CONCLUSIONS 
AND DEDCCTIONS. 

I. THE PosiTION OF TH)> DEPARTMENT OF 1\IEURTHE-ET-MOSELLE 
FROM THE PoiNT ·oF VIEW OF MILl< HYGIENE. 

While the quantity of milk produced in Meurthe-et-:\loselle is 
satisfactory, since the output of the Department is sufficient for 
its needs, the quality is, on the whole, inferior. 

1. Commercial Qualily. 

This is sli!,lhtly below the normal for France as a whole owing 
to the increasing predominance among Lorraine cattle of the Dutch 
breed, which yields milk with a rather low fat content, this being 
the traditional test of the commercial value of milk. Moreover, 
the numhl'r• of milk samples condemned by the service for the 
suppression of fraud shows that milk of poor commercial quality 
is still offered for sale. 

2. Ilygienic Quality. 

Taken as a whole, the bacteriological analyses of untreated milk 
cll·arly show that the hygienic quality is very inferior. 

(a) 1111/k supplied direct to the Consumer.-This is produced by 
small farmers possessing only a few head of cattle and is sold direct 
to the consumer without any previous treatment. The degree of 
contamination is very great. While the proportion of acceptable 
milk varil·s from 43 per cent to 64 per cent in winter, it falls in 
summer to the appallingly low figure of from 1.7 per cent to 14.2 
Jll"r cent, according to the test applied. 

In this connection we may mention, for purposes of comparison, 
the fact that, among 60 samples of Parisian winter milk, R. A. NEvoT 
found 21 unfit for consumption-i.e., 65 per cent of acceptable 
milk. The nature of the contamination is an excessive bacterial 
flora consisting mainly of saprophytic germs, but including some 
pathogenic bacteria the presence of which was revealed by the 

• 
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inoculation of guinea-pigs. B. coli, in particular, of which they 
contained sometimes enormous quantities, would seem to be a by 
no means negligible danger in Meurthe-et-1\losl'lle milk also. The 
sources of contamination are many. In fact, contamination is 
unavoidable under local conditions of milk production : dirty 
live-stock, badly arranged byres, badly kept receptacles, dirty 
handling, antiquated traditional methods. The danger of badly 
supervised mechanical milking apparatus in medium-sized or large 
dairy-farms should also be borne in mind. After the milk has bet•n 
contaminated from all these sources, it is further contaminall·d 
when being sold retail. 

(b) Industrially Treated Milk.-Produced in Nancy by four 
well-equipped factories using various pasteurisation me hods, 
industrially treated milk has proved to be of indisputahly hight•r 
quality. The proportion of acceptable milk, which varie.s from 64 
to 71 per cent in winter, is, in summer, from 25 to 81 per ct•nt 
according to tests. Although, therefore, this milk is less frequently 
contaminated than that previously described, the frequency is still 
too great to justify the use of the term" pasteurised ". The nature 
of the contamination is the same as in the case of other milk, but 
its pathogenic flora is less rich and generally of only one kind- ' 
B. coli. In. theory, the origin of the contamination ought to be 
subsequent to the industrial treatment ; in practice, it may be due 
to insufficient pasteurisation plus p;>or preservation and defective 
retail selling conditions. 

II. SUGGESTED PREVENTIVE MEASURES. 

The situation described is not pe<!Uliar to the Department of 
Meurthe-et-Moselle, but it is in some danger of becoming stabilised 
in Lorraine owing to economic conditions, and steps should be taken 
to improve it. This might be done in various ways according to 
the category or" milk dealt wilh. 

A. Industrially Treated Milk. 

Here immediate results could be obtained. Pasteurisation by 
apparatus of a type approved by the Supreme. Council of Public 

13 
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J lcalth, in authorised establishments, would make it possible to 
institute official supervision forthwith. Some establishments do 
not at present invariably supply the consumer with really pure 
milk ; that is because they themselves do not adequately supervise 
their pasteurisation and retail selling conditions. These defects 
should be remedied by official supervision. Simultaneously, muni
cipal decrees should be promulgated laying down obligatory hygienic 
rules for the sale of milk. 

D. Milk supplied direct to the Consumer. 

Here pro1,rress will necessarily be slower, because the task is a 
vast and complicated one. In fact, farmers will have to be induced 
to change their methods and adopt a more hygienic procedure. 

(1) The first requisite is to provide drinking-water systems. The 
bad quality of the drinking-water in rural districts is a cause of 
ddcclive sanitation. Though 50 per cent of the total number of 
cmrununcs of less than 1,000 inhabitants are supplied with drinking
water, the proportion is much lower in certain dairy-farming cantons. 
In the Xaintois region, the cantons of Haroue (10 water-supply 
systems in a total of 30 communes) and Vezelise (22 water-supply 
systems in a total of 33 communes) show a rate of 66 per cent of 
communes without a proper supply of drinking-water. 

(2) Simultaneously, the education in health matters of the country 
population and, in particular, dairy farmers should be undertaken 
without delay. The pamphlet,on milk hygiene issued in 1934 by 
the dl·partmental veterinary services is an excellent example of 
such a propaganda, because the procedure it advocates can be 
undl·rstood by all and does not involve, for the farmers, a dispro
portionate expenditure. The results of this propaganda, however, 
will probably not be noticeable for several years to come. 

(3) Finally, the conditions under which milk is sold can be subjected 
to supervision immediately by municipal decrees t~at could easily 
be passed and enforced. 

Will these measures suffice ? In some eases, greater difficulty will 
be encountered than in others, and the period within which these 
measures can be put into efTect must therefore vary, and will depend 
largl'ly on the familiarisation of farmers with the rules of hygiene. 
As the danger is bound to continue for some time yet, one step 

' 
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should certainly be taken as a measure of prudence : lhe pasteurisa
tion of all milk intended for human consumption. Compulsory and 
supervised pasteurisation is, in fact, the only way in which the quality 
of milk in l\leurthe-et-1\loselle can be rapidly and definitively 
improved. This system has already been adopted with success 
at Strasburg, Milan and in numerous American towns. 

Compulsory pasteurisation will afTect the lt•gitimate interests 
of small producers, the sale of milk to large dairies being less n·mu
nerative than sale to town customers. Private and public inten•sts 
are not always easy to reconcile, but can there be any hE'sitation 
as to the choice when public health is at stake ? 

III. HEALTH SuPERVISION oF MILK. 

Supervision connott's control which, if it is to ht' efTt•ctivt•, shou!tl 
be official. In France, we have only at present physico-chemical 
control. This is not enough ; hygienic control as it exists in many 
other countries should be organised in France. 

This control should be bacteriological and should include the 
tests we have made during this enquiry : reductase, bacterial count, 
B. coli count. In the United States, the standard method is the 
count ; other countries have adopted reductase or, less frequently, 
tests to detect the presence of B. coli. These latter tests would 
seem to be necessary, however, because, both as regards milk and 
water, its presence almost invariably connotes-at any rate in 
Meurthe-et-Moselle-through the reactions of the isolated strains, 
a pollution of frecal origin. We think it would be too hazardous 
to rely on a single form of test. Reductase alone is not sufficiently 
conclusive, because, as W, DoRNER points out, it merely" indicates 
the worst milks, without revealing the best ". Consequently, its 
results sometimes conflict with those of other tests. The counting 
of colonies on agar has been so strongly criticised that it could not 
be adopted as the sole test. B. coli count is, we think, the only 
method which could be employed alone. We ourselves have found 
it to be the most accurate criterion of purit)'. 

It would be much better to employ all three methods. Reductase 
eliminates. the very bad milks ; the two other bacteriological methods 
supplement and define the reductase results. These three simple 
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tests should always, we think, be carried out conjointly, the follow
ing results being necessary to indicate good-quality milk : reductase 
in more than 6 hours ; less than 200,000 colonies to the cc. ; less 
than 10,000 B. coli per litre. These figures should be considerably 
h•ss if compulsory pasteurisation is adopted. 

I3aclt~riological control should therefore be inaugurated forthwith 
on tht•se lim·s. Applied to pasteurised milks, it will guarantee 
their value. A pplit•d ts> milks for direct consumption, it will enable 
us, as physico-medical control does at present, to reject all milk 
that docs not come up to the required standard. The consumption 
of such milk could be prohibited and legal proceedings could, if 
necessary, he instituted. In the case of pasteurised and other 
milks, the progress of the hygienic production of milk for consump
tion could be followed. If carried out by laboratories oflicially 
authorised to conduct the bacteriological analysis of milk, like the 
bacteriological analysis of watcr (regional institutes of hygiene, for 
inslnnct•), such supervision, keeping in touch with progress and 
insisting on its muinlenance, would in future provide both consumers 
and producers with every guarantee of safety .. 



A Fzw MICROSCOPICAL ASPECTS OP THB CI&NTRIPUOATION DEPOSIT OP 40 c.e. OP MILk. 

39. 
Rore polyn~clear cells. 

A few coeci. 

512. 
Very numerous altered polynu

clean. Numerous cocci and 
bacilli. 

372. 
Numerous poly., mono., pyo

eytes. Abundant and poly
morphotts llora. 

550. 
Very numerous altered poly

nuclears. Cocci, bacilli and 
chains. 

373. 
Numerous poly., mono., pyo

cytes. Phagocytoses. 

551. 
Chain phagocytoses. 

390. 
A few poly. and mononuclears. 

Mass of microbes. 

569. 
Very numerous altered poly

- nu('Jeans. Mass of microbes. 

0 
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SEEDING OP MILK SAliPLB TAKE!'\ F.ftO)f THE UDDER. 

48-hour agar culture. 

BegJnnln~ of milldng: 1,960 g~nns per e.c. Middle of milking: 1,102 genns per c.c. End of milking : 530 genns per c.c. 
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MECIIANICAL MILKING. 

Its hygienic valuelessness if the apparatus is not thoroughly dean~ and 
disinfcrted arter each milking. 

Cultures obtained by seeding ordinary apr dishes witll sterile distilled W<ttl'r 
which has been simply sucked through the apparatus immediately arter milking. 

Rr,;Llt : !)0,000,000 genns per c.-.c .. 

1 c.c . of rinsing water 
"' diluted to 1 : 100. 

t c.c. of rinsing water 
diluted to 1 : 10,000. 

1 c.t:. of rinsing water 
diluted to t : 1,000. 

1 c.c. of rinsing water 
dilutrd to t : 100,000. 



CURRENT NOTES ON THE WORK OF THE 
HEALTH ORGANISATION. 

DEATH OF PROFESSOR CARLOS CHAGAS. 

• This year is, lor the Health Organis•tion, a year of deep bereavement : 
alter suiTerlng the loss of Professors L~on BERNARD and J. CANTAcuztNE, 
It now has to record the premature death of Professor Carlos CHAGAS. 

The nome of Carlos CIIAGAS will ever be remembered in the annals 
of science : the Chagas disease, which he discovered, studied in detail, 
and completely elucidated by Identifying the parasite, the virus reservoir, 
the transmitting agent and the clinical and epidemiological aspects of the 
diseuse, forms one of the most absorbing chapters of parasitology. 

It was above all as a hygienist that Professor CuAoAs played so brilliant 
a part In the work of the Health Organisation. A pupil of Oswaldo 
Cnuz, he assumed his master's mantle both as Director of the famous 
Mungulnhos Institute and as an apostle of hygiene in Brazil. For eight 
years he was Director of the Federal Service of Public Health, where 
he proved to be, not only a man of ideas, but also a successful organiser. 
In the llcolth Committee of t11e League of Nations, as a member of the 
Muluria Committee, he was one of the first to, st11dy the connection 
between malaria and housing. He often reverted to a question he had 
very much at heart : the value of terminal disinfection. The main 
eiTects of his work, however, are to be seen in leprosy prophylaxis. He 
It was 'Who in 1925 asked that the problem of leprosy should be included 
in the Health Committee's programme. He was appointed Chairman 
of the Committee on Leprosy. At Rio de Janeiro he founded an Interna
tional Centre for·the Study of Leprosy under the auspices of the League 
of Nations. He conquered or overcame all obstacles due to unforeseen 
circumstances : the Centre was officially inaugurated in April 1934. 

Thanks to Professor CnAoAs, Brazil will still further increase her 
valuable contribution to international health work ; the Americdit 
Continimt possesses a Leprosy Institute as well equipped as those in the 
Far East, and the Health Organisation is endowed with a new instrument 
of study and exchange in the field of epidemiology and social hygiene. 



CURRE:"T I:'>OTES 

By his originality, intuition and Independence or thought, by his 
hardy initiative and the world reputation he had acquired as a man of 
science and of action, Professor CnAoAs enjoyed in his own country an 
undisputed authority which was or the greatest value lor the develop
ment of his Centre. He had established not merely a programme of 
research work, but also the plan lor the necessary installations : the 
laboratories at the Oswaldo Cruz Institute and new premises. 

Can there be any doubt that the study of leprosy, which Is now, llka 
yellow lever, a Brazilian question, will always be held in high esteem ut 
the Oswaldo Cruz Institute, where, according to a tradition confirmed 
in the practice of Professor CHAGAS himself, research work once begun, 
however distant the goal may seem, will be continued until that goal Is 
reached 7 



Erratum to No. 3 (September 1934). 

Pnge 437. Note 4, letter (b). Replace In both cases the sign + by-. 
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A. REPORT OF THE PERMANENT COMMISSION 
ON BIOLOGICAL STANDARDISATION 

'. 

Session held at Copenhagen from 
August 28th to 30th, 1934 1 

I. GAS GANGRENE ANTITOXINS. 

(a) GAS GANGRENE ANTITOXIN (Vibrion sep/ique). 

At its session in June 1931, the Commission had recommended 
that an attempt should be made to obtain international agreement 

• The following members were present : 
Dr. Th. 1\IADSES, Director of the Statens Serum Institut, Copenhagen, 

President; 
Sir Henry DALE, Director of the National Institute for 1\ledieal Research, 

London. 
Professor Louis MARTIS, Director of the Pasteur Institute, Paris ; 
Dr. G. W. JllcCov, Director of the National. Institute or Health, 

Washington ; 

The following also attended as experts : 
Dr.D.T. FRASER, Associate Director of the ConnauJ(ht Laboratories, Toronto; 
Dr. P. HARTLEY, Director of Biological Standards, National Institute for 

Medical Research, London ; 
Dr. Claus JENSEN, Statens Serum Institut, Copenhagen ; 
Dr. C. REYMAN !II, Statens Serum Instltut, Copenhagen ; 
Dr. S. ScHMIDT, Statens Serum lnstitut, Copenhagen ; 
Dr. L. \\" ALBU~r, Statens Serum Institut, Copenhagen ; 
Professor M. \\'EJSBERG, Chef de laboratoire, Pasteur Institute, Paris. 

S.d. N. 1.20; (F.) 1.375(A.) 12/34 Imp. Darantiere, Dljoa. 
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on the adoption of a standard preparation a!Jd a unit for gas gangrene 
antitoxin (vibrion septique). • 

Acting upon this recommendation, the National Institute for 
Medical Research in London prepared, from a quantity of antitoxin 
generously placed at its disposal by Professor M. Weinberg, of the 
Pasteur Institute, Paris, a dry stable standard for gas gangrene 
antitoxin (vibrion septique), with a view to its adoption for inter
national use. 

The proposed international standard, together with a provisional 
standard prepared at Washington, a gas gangrene antitoxin (vibrion 
seplique) of unstated potency and a dry test toxin (vibrion seplique), 
were distributed by the National Institute for Medical Research, 
London, to the following institutes : 

Germany : Staatliches Institut fiir experimentelle Therapie, 
Frankfort-on-Main ; 

Denmark : Statens Serum Institut, Copenhagen ; 

United States : National Institute of Health, Washington ; 
France : Pasteur Institute, Paris ; 

) 

Wellcome Physiological Research Laboratories, 
Great Britain : Beckenham ; . . 

Lister Institute for Preventive Medicine, Elstree. 

These institutes were requested to compare the potency of the 
proposed international and provisional American standards and 
to assay the antitoxin of unstated potency in terms of the provisional 
unit proposed for the purposes of the international enquiry. 

These assays, the details of which will be found in Annex 1, · 
demonstrated that the solutions of the American provisional 
standard and of the proposed standard preparation were equivalent 
and that the potency of gas gangrene antitoxin (vibrion septique) 

. can be determined with a high degree of accuracy. 
In these circumstances, the Commission recommends : 

That the dry stable preparation of gas gangrene antitoxin (vibrion 
septiquc) prepared at the National Institute for Medical.Research, 
London, from material supplied by Dr. Weinberg, of the Pasteur 
Institute, Paris, be accepted as the International Standard for 
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this antitoxin and that the specific antitoxic activity ronlained in 
0.2377 mgrm. of the dry standihd preparation bt defined as one 
international unit. 1 · 

(b) GAs GANGRENE A:<~TITOXIN (CEdematiens). 

In accordance with a recommendation adopted by the Commission 
in 1932, the Statens Serum Institut, Copenhagen, prepared a dry 
stable standard for gas gangrene antitoxin ( rzdematiens) and 
proposed a unit defined in terms thereof, with a view to acceptance 
for international use. 

The proposed international standard, together with a gas gan
grene antitoxin (rzdematiens) of unstated potency and a dry test 
toxin were distributed by the Statens Serum Institute to the 
following institutes : 

United States : National Institute of Health, Washington ; 

Germany : Reichsgesundheitsamt, Berlin ; 

) 

National Institute for Medical Research, London ; 
-G B . . Lister Institute of Preventive 1\ledicine, Elstree. 

reat ntam : W II Ph · I · I R h Lab · e come ysw og.ca esearc oratories, 
Beckenham. -

• 
These institutes were requested to assay the gas gangrene anti

toxin (rzdematiens) of unstated potency in terms of the proposed 
international unit, using the test toxin supplied, and local laboratory 
toxins, for the purposes of the comparative tests. 

The Tesults of these comparative tests, the details of which will 
be found in Annex 2, fully con firmed those obtained at the Statens 
Serum Institut, and demonstrated that the potency of gas gangrene 
antitoxin ( rzdematiens) can be determined with a high degree of 
accuracy. The Commission accordingly recomm.ends : 

That the dry stable standard for gas gangrene antitoxin (r.cdc

matiens) prepared at the Statens Serum lnstitut, Copenhagen, 

1 At the request of Professor ~(arlin, the inforn111tlon is added that this unit 
neutralised about 24 lethal doses for the mouse of the particular te•t toxin which 
was used in the experimental work incidental to the preparation of the standard. 
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be accepted as the International Standiud for this antitoxin arid 
that the"1ped(ic antitoxic acliuity contained in 0.2681 mgrm. of the 
dry rtandard preparation be defined as one international unit.1 

II. ANTIPNEUMOCOCCUS SERA. 

As long ago aa 1921, the Co~ssion considered the question 
of the standardisation of antipneumococcus serum ; in 1931, 
however, it waa still unable to make any recommendations with 
regard to the adoption of an international standard. 

In view, however, of the ever-increasing use which is being made 
of antipneumococcus sera, types I and II, in certain countries, and 
of the practice which baa developed there of titrating such sera. 
against the bi-valent serum No. F.146 prepared by Dr. D. L~ 
FELTON, of the Harvard University School of Medicine, the question 
of the adoption of- international· standards for antipneumococcus 
sera, types I and II, appeared to be· ripe for further consideration 
by the Commission. · 
· Serum F.146 waa supplied in liquid form and the existing stock 
had been .nearly exhausted. It appeared desirable to provide, 
for international use, dry stable standard preparations and to 
determine the weights of the respective standards equivalent to the 
type I and type II specific antibody contained in 1 /200 c.c. of the 
serum F.146--the units originally proposed by Felton. 

(a) ANTIPNEUMOCOCCUS SERUM, TYPE I. 

By agreement with the National Institute of Health, Washing
ton, the National Institute for Medical Research, London, undertook 
to prepare a dry stable standard for antipneumococcus serum, type I. 
Comparative tests carried out at the latter institute showed that ' 

. the specific activity contained. in 0.0886 mgrm. of the proposed 
standard preparation waa equivalent to one ll!lit of antipneumo
coccus serum, type I, as originally proposed by Felton and contained 
in I f200 c.c. of serum F.146. · 

1 At the request of Professor :Martin, the information is added that this unit 
neutralised about 1,400lethal <loses (for themous~) of the particular test toxin whlch 
was used In the experimental work incidental to the preparation of the standard. 
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The National Institute for Medical Research thereupon sent the 
dry standard preparation and the serum F.l46 to Dr. Fdton and 
to the following institutes : 

Canada: 

United States : 

Great Britain : 

Connaught Laboratories, Toronto. 

Division of Laboratories and Research, Dt'part
ment of Health, New York State, Albany; 

Lederle Laboratories, New York ; 
Parke Davis Laboratories, Detroit ; 

~ 
Lister Institute of Preventive l\Icdicil1e, Elstn•e ; 
Wellcome Physiological Research Lahoratorit•s, 

Beckenham ; 
' 

requesting them to determine the relative potencies of the dry 
standard preparation and the type I component of the serum F.l •16. 

These comparative tests, details of which will be found in Annex 3, 
fully confirmed the results obtained by the National Institute for 
Medical Research. They showed, further, that the presence of 
glycerol in the solvent had no adverse effect upon the tests ; the 
standard. can thus be supplied in the form of a glycerol solution, 
a circumstance which will make for economy in the use of the dry 
standard preparation. 

The Commission accordingly recommends : 

That the dry stable standard for antipneumococcus serum, 
type I, prepared at the National Inslilute for Medical Research, 
London, be accepted for international use and thai the speci fie 
activity contained in 0.0886 mgrm. of the dry standard preparation 
be defined as one international unit. 

(b) ANTIPNEUMOCOCCUS SERU~I. TYPE II. 

The National Institute for Medical Research, London, prepared 
a dry stable standard for type II antipneumococcus serum, and 
determined its potency in relation to the type II component of 
serum F.l46. These titrations showed that the specific activity 
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contained in 0.0894 mgrm. of the dry standard preparation was equi
val~nt to one unit of anti pneumococcus serum type II as originally 
proposed by Felton, and contained in 1/200 c.c. of serum F.146. 

Though it was not possible, for the reasons explained in Annex 4, 
for similar comparative tests to be carried out by other laborato~ies, 
the Commission nevertheless recommends : 

That the dry stable standard for antipneumococcus serum, 
type II, prepared at the National Institute for Medical Research, 
London, be accepted for international use and that the specific 
activity contained in 0.0894 mgrm. ·of the standard preparation be 
defined as one international unit. 

Ill. STAPHYLOCOCCUS ANTITOXIN. 

Staphylococcus antitoxin and toxoid are now frequently used 
· in treatment. It appears desirable, therefore, that an international 

standard and unit for staphylococcus antitoxin should be adopted. 
Accordingly, the National Institute for Medical Research, London, 
took the initiative by submitting to the Commission a dry standard 
antitoxin and proposed a unit expressed in terms of it for adoption 
for international use. · 

The Institute distributed for the purposes of an international 
investigation a dry sam!Jie of the proposed standard preparation, 
a solution of that preparation in glycerol saline, two antitoxins 
of unstated potency and an explanatory memorandum (Appendix, 
page 1 1 1) to the following institutes : 

Germany : 

Australia : 

Belgium : 

Canada : 

Denmark: 

Staatliches Institut fiir experlmentelle Therapie, 
Frankfort-on-Main ; 

Institut fiir experimentelle Therapie "Emil von 
Behring", Mar burg ; 

Walter and Eliza Hall Institute for Research in 
Pathology and Medicine, Melbourne ; 

Laboratoire Central de !'Administration d'Hy-
giene, Brussels ; 

Connaught Laboratories, Toronto ; 

Statens Serum Institut, Copenhagen ; 
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United States of National Institute of Health, Washington ; 
America: 

France : 

Great Britain : 

Pa;;teur Institute, Paris ; 

\ Wellcome Physiological Research Laboratories, 
Beckenham; 

( Lister Institute of Preventive ll!edidnc, Elstret'. 

For the reasons given in Annex 5, it appeared preferable not to 
supply these institutes with test toxin, but to request each institute 
to assay the antitoxins of unstated potency by means of test toxins 
in use in the different institutes. The proposed unit was ddincd 
as the specific neutralising activity for staphylococcus toxin 
contained in 0.5 mgrm. of the dry standard preparation. 

The reports of the institutes which took part in these researches 
'are given in Annex 5. The titrations carried out by one or several 
methods (hremolysis method, method of intradermal injection into 
guinea-pigs or rabbits ; method of intravenous or intraperitoneal 
injection into mice) showed that the potency of a staphylococcus 
antitoxin can be determined with a high degree of accuracy and 
that the various methods of titration used gave concordant results. 

Since, moreover, the unit appeared to be suitable, the Commission 
recommends : 

That the dry stable preparation of staphylococcus antitoxin 
prepared at the National Institute for Medical Research, London, 
be accepted as the International Standard for this antitoxin and 
that the specific. antitoxic activity contained in 0.5 mgrm. of the dry 
standard preparation be defined as one international unit. 1 

IV. ANTI-TETANUS SERUM. 

The Commission decided to ask the Statens Serum Institut, 
· Copenhagen, to draw up a fresh scheme of comparative research 

' At the request of Professor Martin, Director of the Pasteur Institute, Paris, the 
information is added that this unit neutralised tO to 200 minimum ha-molytic 
doses, 20 to tOO minimum skin-necrosing doses (for the guinea-pi~), and 140 to 
1,500 minimum skin-necrosing doses (ror the rabl>it)of the particular test toxins 
which were used in the experimental work incidental to the preparation of the 
standard. The unit neutralised 10 to 13 lethal doses (lor the mouse), of those 
toxins which were used in tests based on the lethal ellect on mice. 
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work. This scheme should, as far as possible, ~liminate variable 
factors from the experiments ; to that end-

(1) The purity of the strains used for the production of the 
toxin should be verified ; 

(2) One and the same toxin should be used by all the institutes 
taking part in the comparative titrations ; 

(3) The manner in which the toxin is preserved should be 
stated ; · 

(4) The toxin should be diluted in glycerol ; 
(5) The Pu of the mixtures of toxin and antitoxin should 

be that of the toxin ; 
(6) The period between the preparation of the mixtures of 

toxin and antitoxin and their injection, and the tem
perature at which the mixtures are maintained during 
this period, should be fixed ; 

(7) Guinea-pigs and mice should be used simultaneously for 
the comparative tests. 

V. ANTI-DYSENTERY SERUM (SHIGA) . 

• In view of the suggested discrepancies between the different 
standards for anti-dysentery serum (Shiga) kept in certain of the 
National Control Institutes, the Commission recommends that the 
statisticians of the institutes concerned should re-examine the 
documentary material collected. 1 

VI. STREPTOCOCCUS ANTITOXIN 
(ANTJSCARLATJNA SERUM). 

The possibility was considered of accepting a standard for this 
serum, and a unit defmed in terms thereof, by international agree-

1 Sli1re the meeting of the Commission, an exchange of views has taken place 
between stntlstlciuns of the Institutes concerned, and It was agreed that the 
potency of a solution contuinlng 100 mgrm. of the German anti-dysentery (Shiga) 
standard serum In 4.3 c.c. of physiological saline is Indistinguishable from that 
of a solution of the International standard containing 200 international units 
per c.c. In view of this agreement, the international unit tor anti-dysentery serum 
remains unrhangtd. 
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ment. A provisional dry standard had been prepared at the requl'St 
of the Commission in 1927 at the National Institute for Medirul 
Research, London. This was circulated, with a dry toxin, for 
international trial. 

Reports were received from Professor Hirszfeld (Warsaw), 
Dr. O'Brien (Beckenham, Enghind), Drs. James, Joe and Swyer 
(London), and Dr. Wadsworth (Albany, U.S.A.), and were presented 
to a meeting of the Commission in Frankfort in 1928. At that 
meeting the Commission was informed that Dr. McCoy had found 
it necessary, for official reasons, to prepare a standard and define 
a unit for use in determining the strength of this serum in the U.S.A. 
The Commission had accordingly communicated with Dr. McCoy 
by cable. In reply, he expressed his willingness to supply sufficient 
of this American standard for use in further exploratory work. The 
Commission had thereupon adopted the following resolution : 

"Without expressing an opinion on the retiology of scarld 
fever or on the methods of testing sera prepared with the 
products of cultures of ha>molytic streptococci isolated from 
cases of scarlet fever, it would be useful to render future 
researches along this line more readily comparable. To this 
end, the standard serum adopted by the Federal Government 
of the United States may be selected as a basis for study ; 
the Hygienic Laboratory has agreed to place at the disposal of 
the Health Organisation of the League of Nations a sufficient 
quantity of the standard serum" (Frankfort-1928). 

The Commission, in reviewing the position, recognised that no 
• effective action towards the creation and adoption of an international 

standard for this serum had been taken since that date. In a dis
cussion of the causes of the arrest of activity in this matter, the 
Commission recognised that further action had been hindered by 
the fact that patents covering the preparation of this serum, and 
the toxin used in producing and testing it, existed in the United 
States of America and in several other countries, including Canada 
and Great Britain. By the terms of licences granted by the 
patentees, Drs. George and Gladys Dick, of Chicago, for the manu
facture of the serum, the producers are bound to submit a sample 
from every batch of such serum to the patentees, for a determination 
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of its value in terms of a unit, defined as the quantity required to 
neutralise 5 human skin-test doses of streptococcal toxin. It was 
reported to the Commission that, even in countries such as the 
United. States, where a legal standard serum and. unit in terms 
thereof hod been defined by official authority, the manufacturers 
were bound, by the terms of their licences, to submit samples from 
each batch of serurn to the patentees, foranindependentandpossibly 
discordant indication of its value, in units defined by them as above 
indicated. 

In these circumstances, the Commission decided that it was 
useless for it to proceed with work preparatory to an agreement 
on a standard and unit for international .use, the application of 
which in some countries might conflict with the authority exercised 
by the patentees. It recommended that this decision, and the 
circumstances in which it had felt itself obliged to take it, should 
be reported to the Health Committee of the League of Nations. 

VII. STAPHYLOCOCCUS TOXOID. 

The Commission heard a statement by Dr. D. T. Fraser, who 
stressed the desirability, now that an international standard is 
available for staphylococcus antitoxin, of securing agreement as to 
the properties which staphylococcus toxoid should possess. The 
.clinkal use of this substance has now passed the experimental stage. 

Dr. Fraser outlined the method hitherto employed at the Con
naught Laboratories, Toronto, for demonstrating adequate antigenic 
potency of samples of staphylococcus toxoid-viz., two spaced · 
injections of the toxoid administered intravenously into rabbits 
and mcasureml'nt of the antitoxin content of the serum at a fixed 
interval after the second injection. 

The discussion on Dr. Fraser's statement which ensued showed 
the need for determining the part played by various factors, such 
as the choice of animal species, the number of injections given, the 
route of administration of the toxoid, the dose to be injected, and 
the interval between injections. 
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Acknowledging the importance of the question raised by Dr. Fraser, 
the Commission considers : 

That it is desirable to arrive, at the earliest possible moment, 
. at an international agreement as to the antigenic potency of staphy

lococcus toxoid required for practical use and recommends that 
the investigations carried out by Dr. Fraser should be taken as a 
basis for further international studies. 

VIII. B. COLI ANTITOXIN. 

Professor Weinberg explained to the Conunission the advantages 
to be derived from the administration of B. coli antitoxin at the 
same time as gas gangrene antitoxin, in cases of perforating appen
dicitis and peritonitis. The Commission accordingly decided to 
place the question of the standardisation of an anti-B. coli serum 
on the agenda of its next session. In the meantime, samples of 
serum and toxin will be placed at the disposal of interested labora-

. tories by Professor Weinberg. 

IX. ANTI-TYPHOID SERU!\1. 

The Commission decided to place on the agenda of its next session 
the question of anti-typhoid serum. 

X. INTERNATIONAL BUREAU OF MICROBIAL SPECIES. 

Professor Weinberg submitted to the Commission a proposal 
for the institution, under the auspices of the League of Nations 
Health Organisation, of an International Bureau of Microbial 
Species. It would be the function of this Bureau to verify and 
endorse the description of newly described species ; it should also 
create a museum of all known microbial species, both aerobes and 
anaerobes. 

The Commission felt that it could not take up such a proposal 
before it had fuller particulars as to the expenditure involved. It 
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1 asked Professor Weinberg and the Secretary of the Commission 
to submit a detailed report at its next session. 

XI. VITAMINS. 

After examining the report of the Second International Conference 
on Vitamin Standards, held in London from July 12th to 14th, 
1934, the. Commission proposes to the Health Committee that 
the report be adopted. 



1. A PROPOSED INTERNATIONAL STANDARD 

FOR GAS GANGRENE ANTITOXIN 

(VmRION SEPTIQUE) 

By 

PERCIVAL HARTLEY and P. BRt:CE WHITE 

(from the National Institute for Medical Research, Hampstead, London), 

The Permanent Commission on Biological Standardisation, at its 
meeting in London in June 1931, recommended" that the possibility 
be explored of obtaining international agreement on the adoption 
of a standard preparation and unit for gas gan1,JTene (vibrion sep
tique) antitoxin, the work to be performed on lines similar to those 
followed for perjringens antitoxin" (document C.H.1056(1)1931). 

The work of preparing the necessary reagents for the enquiry, 
and the organisation of the preliminary investigations, on an 
international basis, was undertaken by the National Institute for 
Medical Research, Hampstead, London. Through the courtl'sy 
and generosity of Dr. Weinberg, of the Pasteur Institute, Paris, 
an adequate quantity (about 150 grm.) of a dry vibrion septique 
antitoxin was provided for the investigation ; a sample of dried 
vibrion septique antitoxin prepared at the National Institute of 
Health, Washington, as a provisional standard for use in the United 
States of America, was kindly supplied by Dr. G. W. 1\IcCoy ; several 
dry, stable preparations of vibrion seplique toxin were prepared and 
~heir properties investigated, and the methods of assay critically 
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examined at the National Institute for Medical Research, 
Hampstead. 

For the purpose of the international enquiry, and with a view to 
the eventual decision by the Permanent Commission on Biological 
Standardisation regarding the unit to be recommended for adoption 
for international use, it was decided to assay the dry preparation 
supplied by Dr. Weinberg in terms of the Provisional American 
Standard. Eventually, from these two dry vibrion seplique anti
toxins two standard solutions (in glycerol-saline) were prepared, 
and participating experts were invited to investigate the claim
based on the results obtained at Hampstead-that the two solutions 
Wl're of identical potency (i.e., that each solution contained 100 proVi
sional units per c. c.). As a second part of the international enquiry, 
a preparation of vibrion seplique antitoxin of unstated potency was 
distributed and experts were invited to determine the potency of 
this preparation in terms of the provisional unit suggested. To 
facilitate the work, a preparation of dry stable vibrion seplique toxin 
was supplied to all participators. A short memorandum (see 
,Appendix, page 33), supplied with the reagents, indicated the pur
pose of the investigation, outlined methods of assay which, in this 
Institute, had given consistent results, and made suggestions relating 
to the experiments to be performed. The experts participating 
were especially asked to employ other methods and other toxins fol' 
comparing the potency of the two standard solutions and fol' 
assaying the antitoxin of unstated potency. 

The reagents and memorandum were sent to the following experts 
in the five countries named : 

Denmark : Dr. Th. 1\ladsen, State Serum Institute, Copen-· 
hagen ; 

France: Dr. M. Weinberg, Pasteur Institute, Paris ; 

Germany : Geh. Professor Dr. W. Kolle, State Institute for
Experimental Therapy, Frankfort-on-Main ; 

Great Britain: (1) Dr. R. A. O'Brien, Wellcome Physiological 
Research Laboratories, Beckenham, Kent ; (2) Dr. G. F. 
Petrie, The Lister Institute, Elstree, Herts ; 

United States of America : Dr. G. W. McCoy, National. 
Institute of Health, Washington. 
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The ~xperts participating in the investigation have complded 
their experiments and submitted reports. These are st't out bt'low. 
For convenience of reference and correlation of the results. the 
phrases "Provisional American (Standard or solution) •• and 
"Proposed International (Standard or solution)" have bt:'en ust•d 
for the products supplied by Dr. !\lcCoy and Dr. Weinbt•rg n•spt>c
tively; a~d, in some cases, the data and results have bet:'n slightly 
rearranged so as to secure as great a uniforn1ity of prest>ntation as 
possible. 

1.. f\EPORT RECEIVED FRO."' DR. TH. 1\IADSEN, CoPENHAGEN. 

A. Comparison of the Provisional .4merican Standard 

and the Propose~ International Standard. 

(I) By the mouse intravenous method. 

Toxin dose Proportion of mice surviving 
(V.S.10) Provisional American solution Proposed International solution (mgrm.) 0.2 c.c. = t P. unit. 0.2 c.c. = t P. unit, 

4.7 ••• 0 ••••••••• 0/6 0/6 
4.4 ............. 3/6 4/6 
4.1 ............. 6/6 6;6 
3.8 ............. 6/6 6/6 

- -

Toxin dose Provisional American solution Prnpost>d Jntf'matlonalaolntlon 

lV.S.IO) Antitoxin Proportion of mice Antitoxin Proportion or mice 
mgrm.) P. units surviving P. unit~ !lurvivlng 

0.9 0/6 0.9 0/6 
4.4 1.0 3/6 . 1.0 016 

I 1.1 5/6 1.1 6/6 
I 

O.!l 0/6 

l 0.9 0/6 
4.3 1.0 2i6 1.0 1/6 

1.1 6/6 1.1 6 J6 
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. \ . 
... . (2) By the guinea-pig intracutaneous method. 

Antltnxln Mixture InJected In 0.2 e.c. 
Result : 48 bOW'l 

.alullon Toxin V.S.10 Antitoxin 

mgrm. 
3.0 Large reaction. 

Provl•lonal Arne-
2.7 Large rl!action. 
2.4 0.5 P. unit Small reaction. 

rlcon ....... ( 2.1 No reaction, 
1.8 !IOo reaction. 

I I 

~~~··:I 
3.0 

( 
~,..,,. •qd<oo. 

J'ropos<'d 2.7 Large reaction. 
2.4 0.5 P. unit Small reaction. 

nutional 2.1 No reaction. 
1.8 No reaction. 

Tlwse experiments show a complete uniformity of the two 
standards. 

B. Assay of the Antito.tin of Unstated Potency. 

(1) By the mouse intravenous method. 
. -. ·-

Toxin rlo!IO Propmu.•d fntrmattonal solution Antitoxin of undated potency 
(V .S.IO) Proportion or mice Proportion ot mice tmwrrn.) P. unllo !IUrvlvlnA: c.c. surviving 

. 0.0075 6/6 
~.3 

0.9 0/6 0.0070 6/6 
(16.1.34) l.O 3/6 0.001i5 5/6 

1.1 6/6 0.0060 1/6 

I 0.007 6/6 
4.3 ! 

0.9 0/6 0.0065 4/6 
(19.1.34) l.O 3/6 0.006. 4/6 

1.1 6/6 0.0055 0/6 

(2) By the guinea-pig intracutaneous method. 
- ---

Antitoxin 
Mixture Injected 

In 0.2 c.c. Result : 48 houn 

IO}Utlon Toxin 
(V.S.IO) Antitoxin Guinea-pig 5566 Guinea-pig 7578 

m"'rtu. 
Proposrd I 2.7 

( 0.5 P. unit 
Large reaction Large reaction. 

· Inter- 2.4 Small reaction Small reaction. 
nnllonnl 2.1 No reaction No reaction. 

I 
A,... ~ ) 0.0035 c.c. No reaction No reaction. 

toxin or 
2.4 0.0032 c.c. Small reaction Small reaction. 

unstuted 0.0030 c.c. Large reacllon Large reaction. 
potency 0.0027 c.c. Large reaction Large reaction. 

• 
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The guinea-pig method shows that the antitoxin contains 154 
provisional units per c.c. ; the mouse method shows that the anti
toxin contains between 154 and 167 provisional units per c.c. 

2. REPORT RECEIVED FROM DR. i\1. WEINBERG, PARIS. 

A. Comparison of the Provisional American Standard 
and the Proposed International Standard. 

(1) By the mouse intravenous method. 

Toxin dose Proportion of mice ~urvh1nll: 
(V.S.lO) Provb•ional Amf-rican solution Proposffl lnt•matlonal t.olutton (mgrm.) 0.2 c.c. = 1 P. unit 0.2 c.c. = 1 P. unit 

4.7 ............. 0/6 0/6 
4.4 ............. 0/6 0/6 
4.1 •••••••• 0 •••• 3/6 3/6 
3.8 0 ••••• 0 •••••• 6 i6 6/6 

~· ~~ ~ ~ 

Toxin dose Provisional American solution Propo~ed lntf'rnntlonal solution 
(V.S.lO) Antitoxin Proportion of mice Antitoxin Proportion of mice (mgrm.) P. units survivinK P. unit~ !llnrvh1ni( 

0.9 0/6 0.9 0/6 
4.2 •••••• 0. 1.0 3/6 1.0 3 !6 

1.1 6/6 1.1 6/6 
I 

0/6 
........ j 

0.9 0/6 0.9 
4.1 1.0 3/6 1.0 5 /6 

1.1 6/6 1.1 6 {6 

(2) By the guinea-pig intracutaneous method. 

In all these experiments, toxin V .S.ll was used ; each guinea-pig 
received five injections, three on the left and two on the right flank. 

Antitoxin 
solution 

Provisional 
American ... l 
·=~··I 

Mixture Injected 
No. of In 0.2 c.c. Result BUinea-pil 

. Toxin I Antitoxin 
mgrm. 

Marked reaction : necrosis ----2.7 

( M P. """ 
2.4 Marked reaction : necrosis 
2.1 Marked reaction : necrosis Not stated. 

1.8 t\o reaction 
1.5 No reaction 

Marked reaction : necrosis 
2.7 
2.4 
2.1 
1.8 
1.5 ~ ) 

Marked reaction : necrosis ~ 

0.5 P. unit l\larked r~action : necro&is Not otated. 
No reactiOn 
No reaction 

2 
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Mixture Injected 
No. of Antitoxin In 0.2 e.e. Result 

aolutlon guinea-pig 

I Toxin -mgrm. 
2.7 .......... ) 2.4 

American ... 2.1 
1.8 
1.5 
2.7 

Provisional 2.4 
2.1 American ... 1.8 
1.5 

Proposed ~ 
2.7 
2.4 
2.1 

International} 1.8 
1.5 

2.7 

Proposed l 2.4 
2.1 International 1.8 
1.5 

Antitoxin 

( O.OP. """ 

( 0.5 P. unit 

) 

Reaction : necrosis 
Reaction : necrosis 
No reaction 
No reaction · 
No reaction 

) 

Reaction : necrosis 
Reaction : necrosis 
No reaction 
No reaction 
No reaction 

) 

Marked reaction : necrosis ~ 
Marked reaction : necrosis 
Marked reaction : necrosis 
No reaction 
No reaction 

~ - . ) ~:~~:~ ~::~!:~~ ~ ~:~~~::: ( 
0.5 P. unit No reaction 

No reaction 
No reaction 

B. Assay of the Antitoxin of Unstated Potency. 

A. 14 

D. 84 

D. 74 

D. 82 

The mouse intravenous method was used. In the first experi
ment, toxin V.S.IO was used at a test dose of 4.1 mgrm.; in the 
second experiment, toxin V.S.ll was used at a test dose of 3.6 mgrm. 

-~ Antitoxin or unstatf'd potency 

Toxin dose (mi.!Tm,) ~---=;_--+-.;;.;.;===~=;..;;.;;;_;,;=:::... c.c. Proportion of mice surviving 

4.1 (V.S.10) .............. , 

I 

3.6 (V.S.ll) .............. ·) 

1/200 
1/180 
1/160 
1/140 
1 /120 
1/100 

1/200 
1/190 
1/180 
1/170 
1/160 

0/6 
4/6 
6/6 
6/6 
6/6 
6/6 

0/5 
0/5 
0/5 
1/5 
5/5 

It is considered that the antitoxin of unstated potency contains 
170 provisional units per c.c. 

Conclusion.-The mouse intravenous method should be used 
when the exact titre of an antitoxin is to be determined. However, 
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the guinea-pig intracutaneous method is of great service when a 
sufficient number of mice is not available, or when ari approximate 
estimate of antitoxic pott!ncy only is required. 

3. REPORT RECEIVED FRO:M PROFESSOR DR. \V. KoLLE, 

FRANKFORT-0~-~IAIN. . 

A. Comparison of the Provisional American 
and the Proposed International Standards. 

The mouse intravenous method was used. 

Provisional Ame-rican solution Proposed International !'olutlon 
Toxin close 

(mgrm.) Antitoxin Proportion of mice Antitoxin Proportion of mice 
P. units surviving P. unit" ~lii"VI\'inat 

4.1 (V.S.10). ·I 0.9 0 !6 0.9 3/6 
1.0 6/6 1.0 5/6 
1.1 6/6 1.1 6/6 

0.9 0/12 0.9 0/12 
1.9 (Vsg 93) .• 1.0 3/12 1.0 7/12 

.1.1 11 /12 1.1 12/12 

B. Assay of the Antitoxin of Unstated Potency. 

. 

The mouse intravenous method was used ; the potency of the 
antitoxin was determined by means of toxin V.S.IO and toxin 
Vsg 93 (a toxin prepared at Frankfort). 

Provisional American solution Antitoxin of unstatf'd potency 
Toxin dose 

(mgrm.) P. units Proportion of mice e.c. Proportion of mice 
5urviving surviving 

4.1 (V.S.10) .• ~ 
1.1 6/6 1/100 6 i6 
1.0 6/6 1/125 6/6 . 
0.9 0/6 1/156 6/6 

1/200 0/6 

I 
4.1 <v.s.1o). ·I 

I 

Titre of antitoxin under test: 156-200 P. umts per c.c. 

1.1 I 6/6 

1
1,156 I 6/6 

1.0 6/6 1/179 1/6 
0.9 0 /6 1/200 0/6 
Titre of antitoxin under test: 156-179 P. units per c.c. 

1.1 11/12 1/145 6/6 
1/155 4 /6 

1.9 (Vsg 93) •• 1.0 3/12 1/160 (J /6 
1/170 0/6 

0.9 0 /12 1/178 0/6 
l/189 0/6 

Titre of antitoxin under test : ca. 160 P. units per~---
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C. Additional Tests carried oflt at Frankfort 

on the Provisional American, the Proposed International 

and the German Standard Vibrion Septique Antitoxins. 

(I) Using the solution of the Provisional American Standard 
supplied from Hampstead, the test dose of toxin V.S.10 and Vsg 93 
was found to be 4.1 mgrm. and 1.9 mgrm. respectively. 

(2) Using the Frankfort toxin Vsg 93 at a dose of 1.9 mgrm.; 
the following series of t:omparative tests of the three antitoxins 
were carried out : 

(a) t\s.my of the German Dry Standard in terms of·the Provisional 
American Standard, the solution used being that supplied from 
Ilampstead. 

--· - - .. - -
Toxin do•a Provisional American solution Th~ German Dry Standard 
(V•K 11'1) Antitoxin Proportion or mice Dose Proportion of mice (mt~rnl.) P. un1t11 survivlnR (mwm.) surviving 

1.1 11/12 0.264 6/6 
t.u 1.0 s /12 0.242 5/12 

• 0 •••••• 

0.9 0/12 0.220 0/12 
0.198 0/6 

Result : 0.2,12 mgrm. of the German Dry Standard = 1 P. unit. 

{b) Assay of the G~rman Dry Standard in terms of the Provisional . 
American Standard. · · 

In this test, two solutions of the Provisional American Standard 
were Ust'd ; the first was the solution supplied from Hampstead, and 
the second was prepared at Frankfort by dissolving the dry 
Provisional American Standard so as to make a solution of which 
1 c.c. contained 15.6 mgrm. Also two solutions of the German 
Dry Standard were made, from ampoules 2 and 3 respectively. 
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Comparative tests of the four solutions, using toxin Vsg 93 at a 
test dose ?f 1.9 mgrm., gave the follo\\ing results : 

Provisional Amertean Standant Gf'nnao Dry Slandant 

Hampstead Frankrort Ampoule 2 Antpoule 3 solution solution 
Toxin 

~ dMe g.,tlO e I ~ = .. (Vsg 93) .e. =~ .. c .. 
(mgrm.) .. ~ -~" !;a, .s"' = .. ~~-~ ~~-~ ~~ 

t-- s t·--
E 8. s .:: 

~ g_E~ ~ g_E- §. 8,E-
~ e~~ o~~ e-o~ = . .. " ~ <0:- "'0 • ~ £0. • ~o= 

0 0 "' . "' . Cl Cl - - - -
..... j 

l.l 6/6 0.172 6/6 0.21i6 6 ,'6 0.2Hti 6,6 
1.9 1.0 4 /6 0.156 616 0.242 4 /6 0.2·12 5 u 

0.9 0/6 0.140 0/6 0,218 0/6 0.2111 1 ;6 
.. 

Result : 0.242 mgrm. of the German Dry Standard = 1 P. unit. 

Note.-According to the determinations made at Hampstead (see 
Appendix, page 35), 1 P. unit is contained in 0.156 mgrm. 
of the Dry Provisional American Standard. This result is confirmed 
by the above experiment carried out at Frankfort on anotlll'r 
ampoule of the Provisional American Standard, and by the use of 
another dry vibrion septique toxin in the comparative tests. 

(c) Assay of the German Standard in terms of the Proposed Inter
national Standard. 

In this experiment, two solutions of the Proposed Inh•rnational 
Standard were used ; the first was the solution supplied from 
Hampstead, and the second was prepared at Frankfort by dissolving 
the Proposed International Standard so as to make a solution of 
which 1 c.c. contained 23.77 mgrm. Also, two solutions of the 
German Dry Standard were made, from ampoules 2 and 4 respec
tively. Col)lparative tests of the four solutions, using toxin Vsg 93 
at a test dose of 1.9 mgrm., gave the following results : 
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- . - - --
Proposed International Stanrlard German Dry Standard 

Hamp,.tead Frankfort Ampoule 2 Ampoule 4 
solution solution 

Toxin 

1 
~ 

i dooe " .. " .. e " .. ~8~ (V•~ 93) "· =i 0~· ~-~·~ Q ~.~-~ (mgnn.) t-·; "" ~--; 

-:= g_e> s 
:!. ··-

E g_e> e 0 6·-- - - ~-~ Ca; £-~ ~ £: ~ .. £-~ " o= o= ~ o; • ~oa < ~ 0 w 0 0 
Q Q Q - - - -

I I. I 6 /6 0.2015 6 {6 0.266 6 {6 0.266 6 {6 
1.9 ..... I 1.0 4 /6 0.2:177 I /6 0.242 4 /6 0.242 5/6 

0.0 0{6 0.21:19 0 {6 0.218 0 {6 0.218 0{6 
- .. -

Rl·sult : 0.2:177 mgrm. of the Proposed International Standard = 
0.242 mgrm. of the German Dry Standard = 1 P. unit. 

Nole.-According to the determinations made at Hampstead (see 
Appl'IHiix, page 35), 1 P. unit is contained in 0.2377 mgrm. 
of the Proposed International Standard preparation. This result 
is confirmed in the above experiment carried out at Frankfort on 
another ampoule of the Proposed International Standard and, hy 
the use of another dry vibrion septique toxin in the comparative tests . . 

4. HEPOHT IIECEIVED FIIOM DR. R. A. O'BRIEN, 
BE<:KENHAM, ENGLAND. 

A. Comparison of/he Provisional American Standard 
and the Proposed I nlernational Standard. 

(I) By the mouse intravenous method. 

-
Proportion or mice !llurvtvJng 

Toxin do,.e 
Provl!'lonnl Amerlcnn solution, !v.s.tm Propos('({ Intemational solution, 

0.2 c.c. = 1 P. unit 0.2 c.c. = 1 P. unit m~rm.\ 

1111 lt7•1 22 ·1 2511 ~nmm,~ -- II !I 17.11 2211 25/1 ~ummPd - -4.8 ............. - 0/3 0 !:1 1 /3 I /9 - 0/3 0/3 1 /3 1 /9 4.5 ............. 0/3 0/3 I /3 2/3 3 /l:i. 0/3 2/3 0/3 0/3 2/12 4.2 ............. I I:J . :!13 3 ;3 2/3 9/12 l/3 3/3 3/3 2/3 9112 3.!1 ............. 3/3 3/3 - - 6 !6 2/3 3 t:J 5 /li - --·. 
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(2) By the guinea-pig intracutaneous method. 

'IJ!e mixtures injected (0.2 c.c.) contained 0.5 P. unit + the 
quantities of toxin shown. 

Provi~ional Ame-rican solution ProflO"~ lntf'matlonalsolution 

Toxin dose 1111 17/1 2211 25 ll 11 ,11 17/1 

2.7 
2.55 
2.4 
2.25 
:u 

(V.S.10) --· -- -- -- --
(mgrm.l RUinf"a• guinea· guinea- guinea- guinP&- guinea-

pig pig plg pig pig pig 
1 2 3 4 5 6 7 R 1 2 3 4 - - - - -- -

.......... + + + + 

.......... + + + + + + + + ± + + + 

.......... (+) + + + 1- (S) s 1S - s ± (S) 
• 0 ••••• 0 •• - -S - -- ?S - - - - -.......... - - - -

+ = Definite necrotic reaction. 
+ = Definite necrotic reaction of reduced size. 
S = A trace of necrosis only. 
- = No reaction. 

22/1 25/1 

gulnt".a- guinf'a• 
pig pig 

s 6 7 R - -
- (S) ± 1S 
- - + 1-
- - - -

A reaction given in parenthesis indicates some form of reaction 
without necrosis (ghost reaction). 

The Proposed International Standard appears slightly stronger 
than the Provisional American according to the guinea-pig intra
cutaneous tests, but not according to the mouse tests. 

B. Assay of the Antitoxin of Unstated Potency. 

Toxin V.S.IO was used at the test dose of 4.2 mgrm. 

Mouse intravenous Guinea-pill: Intracutaneous 
method method 

Units Proportion or ml("e Gqiaea-ri~t GuiDP•·pig- •:uinutlt 1;uiau,-j1it 
teCited for sun·i\ing A H c j) 0 F G -- -- --

1111 17 11 0011,25/1 ~nmm~d 11/1 17 11 2211 :l5 /1 - - - - -
120 ........ 3/3 3/3 - -
150 ........ 3/3 3 /3 313 3/3 12/12 '?S -
165 - 013 3;3 213 5/9 - - - - ?-........ 
180 •• 0 ••••• - 0/3 013 2/3 2 !9 ± - + s s s s 
200 ........ 013 - - - 0/3 + + + + + 
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The intravenous test dose of 4.2 mgnn. appears slightly low 
according to our results, but was chosen because it had been used 
in the Hampstead experiments. 

The unit value, for the mouse intravenous tests, which we should 
allot to the antitoxin of unstated potency is 160. 

In order to conserve the toxin, the same mixtures were used for 
the skin tests, although 15 per cent more toxin per u~it of antitoxin 
should be used to give border-line reactions. Therefore, by calcula
tion, these results again give a value to the antitoxin of unstated 
potency of 160 (or slightly less). 

The test dose of a toxin (E) prepared at the Wellcome Laboratories 
was found using the Provisional American and Proposed Inter-· 
national Standard and the va1ue of the antitoxin of unstated potency 
subscqut•ntly titrated against it. In all the titrations with this 
toxin, we have found that the intracutaneous results were easily 
repeatable to 10 per cent, but the intravenous mouse tests were 
very irregular. By the intracutaneous method, the value of the 
antitoxin of unstated pot~ncy, found with toxin E, was 160 units 
per c. c. The Proposed International Standard -again appears to be 
slightly stronger than the Provisional American Standard a~cording 
to the intracutaneous tests with this toxin. 

5. REPORT RECEIVED FROM DR. G. F. PETRIE, 

ELSTREE, ENGLAND. 

' 
A. Comparison of the American Provisional Standard 

and the Prop?sed International Standard. 

(1) By the mouse intravenous method. 

·-

Toxin dose Proportion or mice surviving 

~V.S.IO~ Provisional American solution, Proposed International solution, mgrm. 0.2 c.c .... t P. unit 0.2 c.c. = 1 P. unit 

4.7 0 •••••••••••• 0/6 0/6 
4.4 ............. 0/6 Ot6 u ............. 4/12 5112 
3.8 ............. 11/12 8/12 
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(2) By the guinea-pig intracutaneous method. 

' 
-·- -- . 

Mixture lnJectNI ln 0.2 e.e. 
Antitoxin 

I 
Re"!'ult solution Toxin 

(V.S.ttl Antitoxin 

mgrm. 
2.70 

~'' 
Large reaet ion : 11l'l'rn..,is. 

2.55 Lar~e rrart ion : nl'crosis. 
Provisiona 1 Arne- 2.40 

P. unit Lar~e reaction: truce lll't.·rusis. 
rican . . . . . . . 2.25 J.arge reaction: tnu·r nrcrusis . 

2.10 Small Tf"arthm. 
1.95 Trace rl"action. 

I 
2.70 Laqz;e re·a<"t ion : IU'C'TO~i,, 
2.55 Larp,c reaction : nee n1..,is. 

Proposed Inter- 2.40 
0.5 P. unit Larl!(e reaction : trace lll"t'rnsis. 

national . . . . . 2.25 Lar~c renction : tra('e necrosis . 
2.10 ~mall reactwn. 
1.95 Tr:-tce rt•nrtion. - --

According to the above tests, the Provisional American and 
Proposed International Standard solutions are equivalent. 

B. Assay of Antitoxin of Unstated Potency. 

(1) By the mouse intravenous method. 

... -

I 
Proposed lnt(>rnnttona1 ~olntion Antitoxin ot un~tntf'd potPn<"Y 

Toxin dose 
(ml!fm.) P. units Proportl~n _of mlce Do!lle Proportion or mice 

survl'\'tniZ C.C!, o;urvh·in:;J: 

O.OOK3 6 6 
0.0071 II~~~ 

4.1 (V.S.10) ••• 1 2112 0.001\7 10/12 
0.01163 2 f\2 

- 0.0056 0,16 

I 
0.1)(171 6 :6 

4/6 I O.OCH\7 4,6 
3.5 (V.S.ll) ••. 1 

I 0.001\:l 1/6 
O.Ofo">9 1 /6 

-----~ 
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(2) By the guinea-pig intracutaneous method. 

Mixture Injected in 0.2 c.c. 
Antitoxin Reoult : 48 houn 
•oluUon, Toxin Antitoxin 

(V.S.II) 

mgrm. 
(>roi)OSCd IIIler-

llullonul ..... 2.2 0.5 P. unit Small reaction. 1 

0.0028 Large reaction. 
Antitoxin ol un- 0.0029 Large reaction. 

olnlcd potency. 2.2 0.0031 Large reaction. 
0.0033 Small reaction. 1 

0.0036 Small reaction. 
-- -- - .. 

According to the above tests, the sample of antitoxin of unstated 
potency contains 150 to 155 provisional units per c.c. 

fl. REPOHT tmcEtVED FROM DR. G. W. McCoY, WASHINGT0:-1. 

A. Comparison of the Provisional American Standard 
and the Proposed International Standard. 

(I) By the mouse intravenous method. 

Toxin dO!U~ 
(m~rm.l 

(V.S.!ll): 
·l.i .......... . 
4.·1 .......•... 
4.1 .......... . 
:!.M ••..••.•.•. 

(l'.S.) V.S.1: 
;),(} .......... . 
5.3 .......... . 
5.0 .......... . 
4.7 ......•.... 
4.4 ........•.. 

Proportion or mice surviving 

Provlotional American solution. Proposed lnternational solution, 
0.2 c.c. = 1 P. unit 0.2 c.c. - 1 P. unit 

Oi6 0/6 
1 /6 1/6 
:J /ll 5/6 
6/6 6/6 

0/6 0/6 
0/6 0/6 
3/6 2/6 
6/6 4 /6 
6/6 6/6 

' Tliesr reaC'tions Wl're equal. 
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pro,;sional Am~rican solution 
Toxin dose 

Pro(>O"<'d International 'olulion 

(mgrm.) Antitoxin Proportion of mie~ Antitoxin Proportion n( mic(' 
P. units fiiUrvh·ing P. unit!> !"urvh in.t 

(\'.5.10) 4.L ·l 0.9 0,6 o.~l 1 ,u 
1.0 316 1.0 5'tl 
1.1 6,'6 1.1 6,6 

(V.S.10) 4.2. ·l 0.9 0.16 0.9 0 6 
1.0 2 !6 1.0 4 ill 
1.1 616 1.1 5:6 

((t:.S.) V.S.1): 0.9 0 ill 0.9 0:6 
5.0 ...... 

1 1.0 116 1.0 1 ,6 
1.1 4/6 1.1 5 'l\ 

((~:~·> .::~:~~~ 0.45 3,6 0.45 1 :6 
0.50 4/6 0.50 3/6 
0.55 6 !6 0.55 6 j6 

(2) By the guinea-pig intracutaneous method. 

Antitoxin 
solution 

Provisional Ame- ~ ..... I 
Proposed 

national 
Inter-

Provisional A me-\ 
ric an ....... ( 

Mixture injected in 0.2 c.c. 

Toxin 
mgrm. 

(V.S. 11) 
2.70 
2.55 
2.40 

2.25 
2.10 
1.95 

(\'.S. 11) 
2.70 
2.55 
2.40 

2.25 
2.10 
1.95 

Antitoxin 

0.5 P. unit 

((l'.S.) V.S.1) I 
2.70 
2.55 
2.40 

2.25 
2.10 
1.95 

( ' ' p """ 

I 

Result : 48 hours 

l..artte reaction : n<'crosis. 
Rather large reaction: net.·rosis. 
~Irnlerate readion : sm~lll 

necrosis. 
Slight or no reaction. 
:'\o reaction. 
~o reaction. 

Lnr~e reaction : necrosis. 
Rather largt> rl'action: necrosio;. 
Moderate reaction : small 

llt"CfO!.iS. 

Slight or no reaction. 
~o reaction. 
~o re~1ction. 

c ion : necro~i!l. 

:\Iar. kt:>d reaction_ : ncl·rosis. 
)loderate react1on : small 

necrosis. 
Sli~ht reaction. 
~e~ath:e reaction. 

\ ~ega live reaction. 
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Antitoxin Mixture InJe-cted In 0.2 e.c. 

I Result : 48 hours 
10lut1on Toxin Antitoxin 

mgrm. 
((U.S.) V.S.1) 

2.70 Marked reaction : necrosis. 
2.55 Marked reaction : necrosis. 
2.40 Moderate reaction : small 

Propo•cd Inter- 0.5 P. unit necrosis. 
nullonal ..... 2.25 SIIMht reaction. 

2.10 NeMallve reaction. 
1.95 NeMative reaction. 

A further test, using the U.S. toxin V.S.t at a constant dose of 
2.4 mgrm. and varying the antitoxin doses, gave the following results: 

Mixture Injected In 0.2 c.c. 
Antitoxin 

I 
Re•ult : 48 houn aolutlon Toxin Antitoxin (IJ.S.) V.S.t 

mgrm. P. unJt• 

0.450 Large reaction : necrosis. 

l'rovl•lonul Arne· 0.475 Large reaction : necrosis. 
0.500 Moderate reaction. rlcon ....... 0.525 Slight reaction. 
0.550 Negative reaction. 

2A 
0.450 Large reaction : necrosis. 

Pro1,oscll Inter· 0.475 Large reaction : necrosis. 
0.500 Moderate reaction. nullonul ..... 
0.525 Slight reaction. 
0.550 Negative reaction. 

-

H. As.my of /he Anliloxin of Unstated Potency. 

(I) By /he mouse in/ravenous me/hod. 

A prl'liminary tl'st indicated that the preparation contained 
lwtwt'l'n 150 and 200 P. units per c.c. 

Numhrr Volume or nntltoxln Proportion of mice surviving 
or P. unll• or un"tuh•d ~otency 
lf'alt.•d tor lnjt~lt'<l wit 1 1 tt>st Toxin V.S.tO, Toxin (U.S.) V.S.t, 

ftntft or toxin t~t dosf', 4.2 mJ(rmo test dose. 5o0 m~m. 
c. c. 

200 0 ••••• 0 0 1/200 0/6 0/6 
1\lO 0 0. 0 0 0 0 0 1/190 0/6 0/6 IXO 0 0 0 •• 0. 0 I /1~0 1/6 0/6 170 0 •••••• 0 1/170 4/6 1/6 1110 ........ I /I llO 5/6 4/6 150 • 0 •• 0 0. 0 1 /150 6/6 6/6 

The antitoxin of unstated potency contains 160 to 170 units 
pl'r c.c. 
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(2) By the guinea-pig intracutaneous mflhod. 

Mixture Injected In 0.2 e.e. 
Antitoxin 

RHult : 48 houn solution Toxin Antitoxin (t!.S.) V.S.t 

mgrm. 
Provisional Arne-

rican ....... 2.4 0.5 P. unit Moderate r~action. 
c. c. 

) 
0.00278 Lar~e reaction : nel·rosis. 

Antitoxin of un· 0.00293 Larli(e re3rtion : nf'rrosis. 
stated potency 2.4 O.O<.J:J13 1\lOllerate reaction. 

0.003:!8 Slight renctlon. 
0.00367 !'\eguth·e real'lion. 

The antitoxin of unstated potency contains 160 to IiO P. units 
per c.c. 

C. Comparative Tests, using the Toxin V.S.lO, 
supplied from Hampstead, and the To:r:in (U.S.) V.S.l, 

to determine the Potency of One Commercial Antito.rin. 

(I) Protocol of test of June 3rd, 1933, on serum 239, showing results 
of tests made according to method of the r .. ·ational lnslilu/e of 
Health. 

NumLJer Volume Toxin Proportion 
Antitoxin ol units of antitoxin (l',S.) V.S.I of mice 

tf''!.tf'd for 2;,1) injE"f'h~ ~nn·lvtn~ 

' c. c. III~Ul. 

lSo. 259 ...... .. i 
90 1 j3(j0 2.5 f) '6 

100 1 1~00 2.5 ti /tl 
110 11440 2.5 2/6 
120 1 /480 2.5 O,o6 

I I 0.25 c.c. of a 1 I Provisional Arne- t 50 2.5 4 /6 
rican Standard. in 50 dilution 

(2) Protocol of test of March 15th, 1931, on serum 23!J, showing 
results of tests made according to method outlined in the 
Memorandum. 

-
Number Volume Toxin 

Proportion 
Antitoxin of unit§ of antitoxin V.S.IO 

ol m1ce 
t~ted lor 259 injectrd survi,·lnl( 

rugrm. 

...... -) 
180 1/180 4.2 6/6 
200 1/200 4.2 6/6 

No. 259 220 1/220 4.2 2/6 
240 1 12~0 4.2 0/6 
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The results are in exact agreement, the serum containing 110 of 
the American units under consideration and 220 of the proposed P. 
(international) units (the American units under consideration being 
twice as large as the proposed international). 

Additional Note.-At the request of the National lnstitute for 
Medical Research, Hampstead, Dr. McCoy, of the National Institute 
of Health, Washington, kindly supplied three samples of S\IS 
gangrene antitoxin (vibrion .,eptique), prepared in two· different 
laboratories in the United Stutes, for the purpose of independent 
testing. Th<·se were " vibrion septique antitoxins of unknown 
potency" and were tested independently in the Washington and_ 
Hampstead Institutes. The results obtained in the two institutes 
are summarised in the following table : 

- -·---

ue Rt>!lults or potency te!lh rarrted out in 
.... 00 II'! 

Wn!lhlnMton London .t ·- .9 ·- ~ .. 
~·~ Method Toxin P. units Method Toxin P. units 

\l!llt•d per e.e. U!led per c.c. -
A .. mou!ie l.v. American 220 guinea-pig I.e. British 210 

British 220 

!l ... mouse l.v. American 540 to 600 mouse l.v. British 590 
guinea-pig i.e. British 580 

c• .. mouse l.v. American 300 mouse l.v. ' British 310 
guinea-pig i.e. British 330 

SUMMARY. 

The international enquiry was planned with a view to obtaining 
such information and data relating to a dry stable preparation of 
vibrion septique antitoxin which would enable the Permanent 
Commission on Biological Standardisation to arrive at a decision 
as to its suitability and practicability for adoption as the interna
tional standard for this antitoxin. 
· In support of the view that the dry standard preparation 
adl'quatl'ly fulfils the requirements of an international standard, the 

1 An Independent tost of sample c. carried out in another American. 
laboratory, indicated that the potency of this sample was 300 P. units per c.c. 
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following points, in regard to the results obtained in the joint 
enquiry, are submitted for consideration : 

1. The claim made that two glycerol solutions of vibrion srplique 
antitoxin were of identical potency was confirmed by indt·pendent 
tests carried out in six different laboratories. In a few tests, slight 
differences in potency appeared to be dcmonstrah•d, but tlwy \\We 

very small and of no practical significance. The results obtaim·d 
by six different investigators show, indeed, a remarkable dt>gree of 
uniformity and agreement. 

2. Investigators were invited to determine the potency of a 
sample of " vibrion seplique antitoxin of unstated potency". The 
following values were returned. 

Investigator 
Madsen (Denmark) ..................•... 
Weinberg (France) ..•.........••......... 
Kolle (Germany) ........................ . 
O'Brien (England) .........•............. 
Petrie (England) ....................... . 
Bruce White (England) .••.........•...... 
.McCoy (U.S.A.) ........................ . 

P. units per c.e .. 

151-lti7 
170 
1\iO 
11il) 

150-155 
l~l5 

160-170 

In this series of independent tests, also, the results show good 
agreement and suggest that, in practice, the assay of vibrion seplique 
antitoxin with an accuracy of at least ten per cent should present 
no difficulty. 

3. Investigators were especially invited to carry out tests on 
the vibrion seplique antitoxins supplied by means of toxins otht•r 
than V.S.lO (the sample supplied). This was done in three labor
atories, and in every case the results obtained confirmed those 
yielded by similar tests in which toxin V.S.lO was used-i.e., the 
identity of the two glycerol solutions was established and the same 
value returned for the antitoxin of unstated potency. Three 
laboratories were supplied from Hampstead with a second vibrion 
seplique toxin (V.S.ll) and the results obtained by the use of this 
toxin confirmed those obtained by the use of toxin V.S.tO. 

4. Two methods of assay of vibrion seplique antitoxin were 
described in the Appendix. Of these, the mouse-intravenous. 
method is the more familiar and possibly the method of choice in 
most laboratories. It is of interest to record, however, that five 
of the six investigators also employed the guinea-pig intracutaneous 
method ; and, although in most of these laboratories the method is 
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novel and not in regular use, examination of the 'Protocols shows 
that the claims made for this method in the Memora~tdum were. 
fully substantiated by four of the five investigators. It is consid
ered that greater experience of the method will lead to its more 
general employment.l It is to be noted that, in all but a very few 
instances, the same results were obtained by the use of either of 
the two methods. 

5. The results obtained in certain of the additional tests which 
some of the investigators carried out are of especial importance, as 
it Is considered that they provide additional and independent 
evidence of the suitability and practicability of the dry stable 
preparation of vibrion septique antitoxin, nqw available for adoption 
as the international standard. The Beckenham laboratory stand
ardised a test toxin in terms of the standard preparation and 
assayed the antitoxin of unknown potency by its use. The Frank
fort laboratory similarly standardised test toxins and, by an interest
ing series of tests, assayed the value of a dry prepar11,tion of anti
toxin in terms of both the dry standards supplied for this investi
gation and obtained identical results; incidentally, the Frankfort 
experiments confirmed the findings of the Hampstead laboratory 
in regard to the weights of each of the standard preparations 
corresponding to one provisional unit. ·The Washington laboratory 
assayed a commercial sample of vibrion seplique antitoxin by using 
two slightly difTerent methods and two separately tested toxins, and 
obtained identical results. Finally, the Washington and Hampstead 
laboratories, using different toxins and different methods; and 
working quite independently, returned identical values for the 
potency of three samples of vibrion septique antitoxin. 

CONCLUSIONS, 

It is suggested that the following conclusions may be drawn from 
the results presented above : 

1. That gas ·gangrene antitoxin (vibrion septique) can be 
assayed with a high degree of accuracy. ' · 

' It may be added that, In orde~ to make the principle of the method as clear 
as possible, the description given In the Memorandum Involved the use of an 
unnecessarily large amount or toxin; a simple modification or procedure, with
out change or principle, would reduce the amount or toxin used. 
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2. That the methods of intravenous injection into mice or 
intracutaneous. injection into guinea-pigs of toxin-antitoxin 
mixtures are simple and practicable and yield consistt•nt and 
comparable results when applied by different investigators. 

3. That dry, stable preparations of gas gangrene antitoxin 
(vibrion septique) can be prepared and assayt•d in tt·rms of an 
accepted standard preparation, and accurately standardised 
solutions, suitable for distribution for purposes of biological 
assay, can be prepared. 

RECO~IMENDATION. 

It is recommended th~t the Permanent Commission on lliological 
Standardisation should accept the dry stable preparation of gas 
gangrene antitoxin (vibrion septique ), prepared at the National 
Institute for Medical Research, London, from material supplied by 
Dr. Weinberg of the Pasteur Institute, Paris, as the international 
standard for this antitoxin ; and that the Commission should define 
a unit, in terms of this standard preparation, for adoption for 
international use. 

APPENDIX. 

MEMORANDUM CO!\"CERNIKG A PROPOSED INTERNATIONAL 

STANDARD FOR GAS GANGRENE ANTITOXIN (VIBRION SEPT I QUE). 

By 

Percival HARTLEY and P. BRUeR WHITE 

(from the National Institute lor Medical Research, Hampstead, London.) 

At a Jlleeting of the Permanent Commission on Biological Standardisation, 
held in London in June 1931, the National Institute for Medical Research, 
London, was requested to undertake the preparation of a standard for g:os 
gangrene antitoxin (vibrion ••ptique) and to arrange for preliminary laboratory 
investigations with a view to international agreement on a standard preparation 
and the definition of a unit in terms of It. It was suggested that the work 
should be organised on lines similar to those adopted In the case of gas gangrene 
antitoxin (perfringens). The steps taken to comply '1\ith this request are 
described below. 

3 
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TnE STANDARD POR Gu OANORENE Al'n'ITOXrN (vibrion aeplique) 
PROPOSED POR INTERNATIONAL ADOPTION. 

Through the courtesy and generosity of Dr. Weinberg, of the Pasteur Institute, 
Paris, the Permanent Commission on Biological Standardisation has been 
presented with an adequate supply of a dry vibrion seplique antitoxin. The 
material, which was received In a number of large sealed tubes, was pooled 
and distributed Into ampoules, each ampoule containing approximately 1 grm. 
The Oiled ampoules were exposed to further dehydration over phosphorus 
penloxlde, In vacuo, until the product was absolutely dry, as shown by the 
attainment of constant weight by selected ampoules. The ampoules were then 
Oiled with pure, dry nitrogen gas and sealed. The dry standard preparation 
Ia llored continuously In the dark, at- 4• C. The total number of sealed 
ampoules, euch coQlalnlng approximately I grm. or the dry standard preparation, 
Ia 150. 

THE UNIT. 

Shortly after the work was begun In this Institute, we received, through 
the courtesy of Dr. G. W. McCoy, of the National Institute of Health, Washing
ton, U.S.A., a sample of dried gaa gangrene antitoxin (vibrion ~epllque) prepared 
In hla Inatllute for uae as a provisional standard, together with an Indication 
of the unit recommended for provisional adoption In the United Stales of 
America. This unit was about twice that which we had been using up to that 
time at the National Institute for Medical Research, London. In October 
1032, a paper appeared In the Annates dei'Inslitut Pa•t•ur (Vol. XLIX, page 387) 
by WErNmmo, DAVI!SNB and PRtvoT, In which a unit Is proposed which Is 
about half of that to which we had been working, and about a quarter of that 
recommended for provisional use In America by Dr. McCoy. · 

It Is SU!Igested· that the questiOJI of the dimensions of the unit to be adopted 
for lnternatlonnl use shall be left for decision to the Permanent Commission 
on Blologlcnl Stnndardlsntlon. For the purpose of these preliminary lnvesti: 
Millions, we hove adopted a Provisional International Unit which Is exactly half 
ol the unit proposed by Dr. McCoy, and about twice the unit proposed by 
Weinberg, Duveslie and Provot. Throughout this lllemorandum, therefore, 
the unit referred to Is to be understood as a provisional inttrnalional unit and, 
for brevity and convenl•nce, Is referred to as the P. unit. 

MATERIALS SUPPLIBD. 

1. A solution of gus gangrene antitoxin (vibrion septique) prepared from the 
dry preparation made as a provisional standard at the National Institute or 
Health, Washington, U.S.A. (labtl marked l). . 

In accordance with Instructions received from Dr. McCoy, the contents of 
1 ampoule were dissolved In 125 c.c. or a glycerol-saline •olution (glycerol, 
2 pnrts: physiological suit solution, 1 part). or this solution : 

1 cubic etnlimttre contains tOO P. units. 
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According to our detenninations of the "·eight of dry substan('e contain~d 
in each of three ampoules supplied by Dr. lllcCoy, 1 P. unit is contained in 
0.156 mgnn. of the American Provisional Standard prrparution. 

2. A solution of gas gangrene antitoxin (vibrion upliqut) prcparrd by di!IS<>IV· 
ing an accurately weighed quantity of the Proposed International Stan<lartl 
preparation in glycerol (2 parts}-saline (1 part) (labtl marktd 2). According 
to our determinations, 1 P. unit is contained In 0.2377 grm. of the Proposed 
International Standard preparation. The volume of the solution was finally 
adjusted so that 1 c.c~ contains 23.77 mgrm. of the d'ry standard preparation
i.e., in this case also : 

1 cubic ~tnlimtlrt contains 100 P. units. 

3. A dry preparation of gas gangrene toxin (vibrion .-pliqut) (Ia btl marktd3). 
This has been prepared by precipitating the germ·free filtrate from a three· 
day growth of the organism with ammonium sulphate, removing the prcl'ipitate 
and drying it over phosphorus pentoxide. 

The sealed ampoule contains rather more than 2 gnn. of dry toxin. It Is 

recommended that, after the ampoule has been opened, it should be preserved 
in a small desiccator over phosphorus pentoxirle. 

4. Two sealed ampoules, each containing about 2.5 c.c. of a gas gangrene 
antitoxin (vibrion sep/ique) of unstated potency, for the purpose of trial &5Say 
(label marked 4). 

METHODS. 

The assay of the dry standard preparation of gas gangrene antitoxin (vibrion 
seplique) proposed for international adoption, in comparison with the Amerkan 
preparation, has been carried out by two methods : 

A By the intravenous injection of mixtures of toxin and antitoxin into 
the tail veins of mice weighing from 17 to 20 grm., and 

B By the intracutaneous injection of mixtures of toxin and antitoxin 
into the shaven, or depilated, flanks of while or light-colourrd 
guinea·pigs weighing from 300 to 400 grm. 

A. The mouse intravtnous method. 

By adopting the following procedures, tbe "test dose" of the toxin supplied 
and the relative potencies of the glycerol solutions of the two preparations of 
gas gangrene antitoxin (vi brian sepliqu~) may be determined In one and the 
same experiment : 

(1) 1 c.c. of the solution of the Provisional American Standard antitoxin 
is diluted to 20 c.c. ; 

(2) 1 c.e. of the solution of the Proposed lnternational.Standard is diluted 
to 20 e.c. ; 

(3) A quantity of the dry toxin V.S.10 is quickly and accurauly weighed 
out and dissolved in physiological salt solution, the final volume 
being adjusted so that 1 c.c. of the toxin solution contains 20 mgnn. ; 
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(·I) Mixtures of each of the antitoxin dilutions are made so that 0.5 c.c. 
of each mixture (the quantity Injected Intravenously into a mouse) 
contalno 0.2 c.c. of the diluted antitoxin (1 P. unit) + varying 
quantities of the toxin solution. Suitable quantities of the toxin 
for purposes of the test will probably be found to be between 3.5 
and 4.5 mgrm. (see Table 1). 

The mixtures urc allowed to stand at room temperature for 1 hour and then 
0.5 c.c. quuntltlel are Injected Intravenously Into groups of mice. The mice 
u•ed should be drawn from a uniform stock and should be as nearly equal In 
weight as practkable (17 to 20 grm.). For the Onal comparison of the two 
aolullons or antitoxin, we have used groups or six or more mice for each mixture 
or toxin and antitoxin tested. The mice are kept under observ'!tion for three 
dnys : the mujority or the animals which succumb to the Injection die during 
the lirst forty-eight hours, but deaths occurring within seventy-two hours of 
the Injection are regarded as sign! llcant. 

The protocol or an experiment curried out as described above Is given in 
Tuble I. 

Table I. 

0 ----

+ 0.2 e.e. - 1 P. unit + 0.2 •.•. = 1 P. unit 
(Am~rican solution) (Propooed International Standard 

solution) 
0 

" "" Toxin rln"e 
~] -.. ·~ ... H -.. c·~ ~-~ (mMrm,) •• 

i~ 
.sF •• ~-.. ~ .. H .! .!.,. t'• .! ... s.·- s.·;; 

. §i e~ §8 £~ EB e~ E~ 
=~ :.a =·~ -~ 

.~ 

~ ·z il z·a zs Z·~ ,!;~ 

- - - - - -
4.7 ........ 6 6 0 . 0/6 6 6 0 0/6 
4.4 ........ 6 6 0 0/6 6 5 1 '1/6 
4.1 ' ••• 0 ••• 6 4 2 2/6 6 3 3 3/6 
3.8 ........ 6 0 6 6/6 6 0 6 6/6 

From the results or several experiments, it Is concluded that the" test dose" 
of toxin V.S. 10 (I.e., the dose which, when mixed with 1 P. unit of antito,du 
and Injected Intravenously Into groups of mice kills some, but not all, of the 
mloe Injected) Is about 4.1 mgrm. The average lethal dose of the toxin is 
about 0.17 mgrm. The "test dose", therefore, contains about twenty-four 
overugc lcthul doses • 

. The potencies of the two glycerol solutions of antitoxin were also compared 
In two experiments In which the toxin dose was kept constant for each particular 
lest and the doses o! the antitoxins varied. The results are collected in Table II. 

B. The gulnta-pig lnlraculaneoua mtlhod. 

~XEKIINOVITZER and I<AROUTH (1930: Compte~ nndus de Ia Societe de Bio
logrt, Vol. 103, page 1094) and GLENNY, LLEWELLYN JoNES and MAsoN (1931 : 
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Table II. 

. 
Solution of Amrrkan Solution or P'rtlJlO'\t'tl 
Pro,·i~ional Standard lntrrnational Stnntlnnt 

. 
Toxin 

Number of miee Sum he-r or miC'f• .=. .=. d~e ~- "" "' 
~,. 

.s~ ·- .. =,. 
.2: (mg,m.) e·- = ~-g ] =a ~ 

,. ·; -- " 
~ 

" 
~ ;; <t:; 

u 

4.2 

EJ: = =· ~ ;;, ·; =· u 

<"' 
C.> ~ "i- ~ g_> ;;: ~ ~ 0 ~ <"' :5 M a; ~= - E~ ... <ii ... - - --- - --- - --- --- -

I 0.9 6 4 2 2 ,·6 O.!l 6 4 2 2 "tl 

.... I 1.0 6 I 5 5;H 1.0 6 2 4 " ·n 
1.1 6 0 G .61ft 1.1 ti f) 6 tl ·H - - - - --- - --- - --- -

I 0.9 12 II 1 I /12 0.\1 12 1:! f) I) r\ '.! 

.... I 1.0 12 4 R s 112 1.0 12 5 7 7 ."12 
1.1 13 I 1:.! 12/13 1.1 12 0 12 12 .'12 

-- - -

Journal of Pathology and Bacleriologg, Vol. 34, page 201) have shown that 
vibrion septiqu• toxin and antitoxin may be assayed by the Intracutaneous 
method of testing in guinea-pigs. We have found that tlus method Is simple, 
convenient and economical, and yields results comparable In acruracy with 
those obtained by the mouse-intravenous method. 

It is recommended that the character of the lesion produced In the skin of 
guinea-pigs by the toxin of vibrion .-ptique should first be studied. With the 
toxin supplied (V:.S.IO) It will be found that 0.5 mgrm. injected In a volume 
of 0.2 c.c. usually produces a large necrotic lesion, while 0.05 mgrm. produces 
a very small reaction and 0.025 mgrm. fails to produce a reaction. Doses Inter
mediate between 0.5 mgrm. and 0.025 mgrm. should therclore be injected so 
that the individual observer may decide lor himself the end-point to which 
he prefers to work; experience will also be gained as to the best sites and spacing 
for the injections. White or light-coloured guinea-pigs weighing lrorn 300 to 
400 grm. are suitable, and not more than five, or at most six, injections should 
be made on each Dank ol the animal. Reactions may be read twenty-lour 
hours after injection, the final reading being made lorty-eight hours alter 

injection. 
As in the case of the mouse-intravenous method, the "test-dose" of the toxin 

supplied (V.S.10) and the relative potencies ol the glycerol solutions ol the two 
preparations of gas gangrene antitoxin (vibrion seplique) may be dctemtine<l 
in one and the same experiment. The antitoxin dilutions are the same as for 
the mouse intravenous method (i.t., 1 c.c. ol each solution diluted to 20 c.c., so 
that 1 c.c. of each antitoxin dilution contains 5 P. units) ; it is convenient to 
make the toxin solution ol such a strength that I c.c. contains 30 rngrm. ol toxin 
V.S.tO. A series of mixtures of toxin and each antitoxin are made in "·hich, 
in a total volume of 2 c.c., 5 P. units of antitoxin are mixed with varying quan
tities of toxin. The nlixtures are allowed to stand at room temperature for 
one hour, and then 0.2 c.c. quantities are injected intracutaneously ; each 
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actual do.., Injected, therefore, contains 0.5 P. unit of antitoxin + one-tenth 
Lr 

of the total amount of toxin In the full 2 c.c. of mixture. Thus the 2 dose of 

the toxin Is determined-I.e., the quantity of toxin which, when mixed with 
0.5 P. unit of antitoxin and Injected lntracutaneously, produces a small but 
charucteriotic reaction In the akin of the guinea-pig. The mixtures of toxin 
and the oolution of the American Provisional Standard antitoxin are Injected 
on one flunk of the guinea-pig, and the mixtures of toxin and the solution of 
the l'ropos~d International Standard antitoxin are Injected at corresponding 
sites on the other flank of the animal. 

The protiX'oi of un actual test, carried out with the reagents supplied, Is given 
In Table Ill. 

Table III. 

-- - - - --· 

Antitoxin l\11xtur<"s prepared ; volume .,. 2 c.e. Do<o of 
solullon mixture Result : 48 hours 

Toxin Antitoxin inJ~I~ 

c..c. mgrm. 
1.0 30 Large reaction: ven-

tral redema. 
0.0 27 1 c.c. = 5 P. 11nlts 

Large reaction. 
American •• 0.8 24 Small reaction. 

0.7 21 No reaction. 
0.6 18 No reaction. 

I l 0.2 c.c. 
1.0 30 Large reaction: ven-

tral redema. 
Propo><•d 0.9 27 1 c.c. = 5 P. units Large reaction. 

Inter- O.K 24 

I 
Very small reaction. 

nutlonnl ... 0,7 21 No reaction. 
0,1\ 18 No reaction. 

The potenri<•s of the two glycerol solutions of an\ltoxln were also compared 
In an experiment In which the toxin dose was kept constant and the doses of the 
antitoxins vnrled. The results are given In Table IV. 

lNVESTlOATIONS SUGGESTED. 

I. InvestiKnlors In different countries are Invited to verify the relationship 
between the solutions of the Proposed International Standard and the American 
Provlslonnl Slnndnrd of gas gnngrene antitoxin (vibrion seplique). 

This mny be done by either, or both, of the methods outlined above and by 
the use of the toxin supplied. A comparison by other methods which Individual 
workrrs muy hove In use, und especiully by ihe use of vibrion seplique toxins 
other thnn the oue supplied, would be of special interest. · 

2. It Is su~gested !hut the snmple of gas gangrene antitoxin ·(vibrion stp
lique) supplied (In btl murktd 4) be stondardlsed in terms of the P. unit Indicated. 

For this purpose either, or both, of the methods Indicated above and tbe 
toxin suppli«l mny be used ; or other methods and other reagents whicb 
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individual workers have in use may be applied. The sample supplil"d is to be 
regarded a~ a gas gangrene antitoxin (vibrion upliqut) or unknown potency ; 
but, in order to economise time and animals, it may be stated that the value, 
aC'cording to our detenninations, lies between 100 and 200 P. units per r.c. 

Table IV. 
. ~ 

:Mixtures prepared: Volume 
Antitoxin volume = :l e.c. or mix .. Result: 48 houn solution ture 

Toxin 

I 
Antitoxin inj{"('tf"d 

c. c. P. units 

! 0.90 4.50 I f Lan~e rraction : 
' i necrosis ; vtntral 
' I 

I 
redema. 

0.95 4.75 
I LarRe reaction ; 

American ... 25 
nrcrosls ; ventral 
redema. 

mgrm. 1.00 5.00 Doubt!ul reaction, 
or nil. 

1.05 5.25 No reaction. 
1.10 5.50 No reaction. 

( 
0.2 e.e. 

0.90 4.50 Lnrge reaction : 
necrosis ; ventral 
redema. 

Proposed 0.95 4.75 Moderate reaction ; 
International 25 necrosis ; slight 

mgrm. redema. 
. 1.00 5.00 Doubtlul reaction, 

I 
or nil. 

1.05 5.25 !So reaction. 
1.10 5.50 1 ~o reaction. 

.\'ote.-ln order to avoid unduly large reactions in testing antitoxins of un· 
Lr Lr 

known potency, preliminary tests should be carried out using the "5 or 11) dose• 

of toxin. 
AOOENOCM. 

The quantity of vibrion septique toxin V.S. 10 haviug been exhausted, another 
toxin, V.S. t 1, has been prepared and the approximate test dose determined. 

Protocols of the tests are given below. 

A. By the mouse intravenous method. 

Toxin Antitoxin : Number Number Nnmb~r Proportion 
dose Provisional or mice dyinM survi,·tng Jut\"l\·tng 

\'.S.II Standard u~M 

mgrm. 
J 

~.0 

' 
4 4 0 0/4 

..... ··~ 2 ;~ 3.6 4 2 2 

3.2 
......... I P. unit 

( 4 0 4 4 1-l 
•••••• 0. 

4 4!4 2.8 ••••• 0 •• 4 0 
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B. By the guinea-pig lntraculaneo~n method. 

Lr 
The procedure followed Is exactly as described on page , 36. The 2 dose 

of the toxin has been determined as before (for toxin V.S. 11, this value is 
between 2.25 and 2.4 mgrm.), and In the same experiment a comparative test 
of the potencies of the American and Provisional International Standard 
aolullons was carried out; this test showed that the two solutions are of identical 
potency. 
· The solution of toxin used In the test was of such a ·strength that 1 c.c. 
contained 30 mgrm. of the dry toxin V.S. 11. 

Mixtures prepared : vol. = 2 e.e. Ofi 
Antitoxin ~~~ 

Result : 48 hours ¥~';(~ solution Toxin Antitoxin o._._ 
V.S.It c e.s -c. c. mgrm. 

0.9 = 27 Large reaction ; 
necrosis ; ventral 
redema. 

0.85 = 25.5 Large reaction ; 
necrosis ; ventral 

American 1 e.c:. == 5 P. units redema. ... 0.8 -24 Moderate reaction ; 
small necrosis. 

0.75 = 22.5 Doubtful reaction or 
nil. 

0.7 = 21 No reaction. 
0.65 - 19.5 No reaction. 

I I 0.2 c.c. 
0.9 = 27 Large reaction ; 

necrosis ; ventral 
redema. 

0.85 = 25.5 Large reaction ; 
Proposed necrosis ; ventral 

International. 1 c.c. = 5 P. units redema. 
0.8 -24 Moderate reaction ; 

small necrosis. 
0.75 = 22.5 Doubtful reaction 

or nil. 
0.7 = 21 No reaction. ' 0.65 = 19.5 No reaction. 

Requests for further details as to the assay of gas gangrene antitoxins (vibrion 
seplique) of unknown potency, in terms of the P. unit; by the intracutaneous 
method of testing having been received, an Illustrative protocol is given below. 
(Preliminary tests had indicated that the sample contained between 250 and 
400 P. units per c.c.) 
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·- --
:Mixtures prepared \"olumr or Actual 

mixture quantit i~ tnj~tMI 

injectf'd }\t"!\Uit 
Antitoxin Salt intnacu- forl~·~t·t~o~.ht hours 

No. Toxin 1150 solu· timeously Toxin Antitoxin 
dilution tion - - -c.c. c.c. 

1 1.0 - 0.11112 !'\o rt•:u:l inn. 
2 0.9 0.1 0.(~1111 l"o rt•adion. 
3 24 mgnn. 0.8 0.2 0.(~11 ti :\lt)•lt•rate rt'Llrtlon : 

in 0.2 r.r. 2.4 ~liKilt IU'C'fU!"iS. 

4 1 0.7 0.3 mgrm. 0.111114 l.uq~t· fl'ou·tion : c.c. 
nrl·ro~l,, 

5 0.6 0.4 0.0(112 Lnr~l' rt•nrtion : 
tH•t•rn"'l"· n••h•mo. - - -

Con- 24mgnn. 5 P. units - 0.2 c.c. 2.4 0.5 1'. Smull rt>:.1dlun : no 
trol in 1 c.c. in 1 c.c. mRrm. unit lll'l'f05ll 

The sample of gas gangrene antitoxin (11ibrion &tpliqut) conlnln!\ nwrt tl11ut 

280 P. units per c.c. and slightly less than 310 P. units per r.r. 



2. A PROPOSED INTERNATIONAL STANDARD FOR 

GAS GANGRENE ANTITOXIN (<EDEMATIENS) 

By 

L. E. W ALBUM and C. REYMANN 

(State Serum Institute, Copenhagen). 

At a meeting held by the Permanent Commission on Biological 
Standardisation at Copenhagen, in November 1932, it was decided 
that the State Serum Institute of Copenhagen should prepare a 
standard for gas gangrene antitoxin (red em aliens), following the 
plan of work which had been adopted earlier, when the international 
unit for gas gangrene antitoxin (perfringens) was established. 

Research was accordingly begun without delay, and we now 
report below on the work so far accomplished in this connection. 

THE UNIT. 

' Two gas-gangrene antitoxin units (redematiens) were available
namely, a French unit (Dr. WEINBERG) and a German unit (Professor 
H. ScHMIDT, 1\larburg). 

Careful. measurement carried out at our Institute (see tables 
appended) revealed the fact that the· ratio of these two units is the 
following : 

1 French unit = 5 German units. 

For practical reasons, it will, however, prove more suitable to 
create an international unit somewhat larger than either of the 
above, and we consequently propose that a unit exacl/g ten times 

• 
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the French unit be chosen as tht inltrnational pr01>isinnal slmuiard, 
so that : 

1 international provisional unit = 10 Frmch = ;>O (;rrman 
units. 

The unit referred to in the present report is at"t"onlingly tht• inter
national provisional unit as just ddlned (abridgt•d to 1'. unit). 

(Q)IPARISO:S BETWEEN THE FRESCH l"siT (UR. \\'EISUEIH;), 

THE GERMAN liNIT (PRoFESSOR II. ScH~IIDT), AND THE Pnoi•osEI> 

INTERNATIO:SAL PIIO\'ISIONAL STANDARD OF GAS GANlillENE 

ANTITOXIN (fEdematirns) . 

. ("Test dose" of toxin 1.3l = 3.!! mgrm.) 

Unit 

0.22 
0.20 
0.18 

Unit 

1.1 
1.0 
0.9 

French Standard Antiloxin. 

Toxin 
m.,;rm. 

3:9 
3.9 
3.9 

German Standard Antitoxin. 

Toxin 
mlo(rm. 

3.9 
3.9 
3.11 

Proportion nt mice 
turvtvln« 

717 
2/7 
0,7 

Proportion of mice 
•nrvlvlnst: 

7;7 
5/7 
0/7 

International Provisional Standard Anliloxin. 

Unit Toxin l"tOJ)()tfinn of mice 
m~rm. SlltVIViniC 

0.022 3.9 7/7 
0.020 3.9 2!7 
O.ot8 3.9 0/7 

According to these and a number of other corresponding 
experiments : 

1 FnENCH unit = 5 GEII~IAN unit.~ = 0.1 international 
provisional units, or 1 international provisional unit = 10 Frrnch 
= 50 German. 
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PREPARATION OF THE GAS GANGRENE ANTITOXIN (CEdematiens) 
TO BE USED AS A STANDARD. 

The anliloxin utilised was a serum (without the addition of any 
preservative) taken from the blood of a horse (No. 1024, bleeding 
5/4 33) immunised against gas gangrene toxin (redematiens), and 
prepared at our Institute. 

By 'means of an accurately working distributing apparatus, 5 c.c. 
st>rum were delivered into each of a number of dry, sterile ampoult>s. 

The ampoules were then placed into vacuum-desiccators contain
ing calcium chloride at the ordinary room temperature until the 
contents of the ampoules present the outward appearance of dryness. 
This stage was reached after three to four days ; it was, however, 
necessary to change the calcium chloride contained in the vacuum
desiccators several times. 

The drying was subsequently continued in another set of vacuum
desiccators over phosphorus pentoxide until complete dryness was 
attaint>d, the process taking about two months. By way of check, 
a couple of ampoules were removed from each desiccator· and 
weighed. . 

The ampoules were then filled with dry nitrogen and sealed. 
These ampoules were kept at -4o C. 
The weight of the dry substance contained in eight ampoules was 

ascertained to be as follows : 

Grm. Grm. 
1. 0.4291 5. 0.4289 
2. 0.4290 6. 0.4297 
3. 0.4285 7. 0.4294 ... 0.4286 8. 0.4290 

1\lean : 0.429 grm. 
Largl'st deviation from the mean : 0.16 per cent. 

The dry substance enclosed in each ampoule (0.429 grm.) repre
sents, according to our measurements, 1,600 P. units; in other words, 
1 P. unit = 0.2681 mgrm. 

The contents of two ampoules are dissolved in sterile physiological 
saline, and glycerin is added until it represents 66 per cent of the 
solution, which is thereby brought up to a total volume of 160 c.c. 

1 c.c. of this solution = 20 P. units. 
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THE PREPARATIO!'I OF THE (Etfematiens TEST ToXIS, 

The culture medium used is the "meat nu·dium" with li<luid paraf
fin. Ordinary veal broth is taken, and 1.5 pt•r ct•nt Hit•dl'l peptone 
and 0.5 per cent sodium chloride are added. Aftt•r inoeulat ion with 
a fresh culture from a toxic strain of B. adenwlim.•, tht• culture is 

. kept in the thermostat at 37° C. for five to six days. Followin!l 
the removal from the thermostat, each flask (about llitn• of nwdium) 
is examined bacteriologically, and the toxirity of tht• unliltt•n•d 
culture is determined by mt•ans of intramuscular injections in min•. 
Any flasks which show an impure culture or prow atoxic or suh
toxic should be eliminated. The conh·nts of the n·maind<'r an• 
mixed and filtered through a Seitz filter. The filtrate is pn·l'ipitat.·d 
as soon as possible by saturation with ammonium sulphate (ahout 
750 grammes to 1 litre toxin). There is evidt•nce to show that tlw 
toxin is often considerably weakened by this pron•ss and that this 
is probably due to the combined action of the ammonium sulphatt• 
and the oxygen in the air. It can be entirl'ly avoidt•d, howewr, 
if the precipitation is carried out in an atmosphere of nitrog<·n. 
The toxin thus precipitatt•d is collected in porcl'lain distws, suhjt•<·h·d 
to moderate pressure for five to ten minutes, and tlwn•upon phH't•d 
into large vacuum-desiccators containing calcium chloride. At tlw 
end of about two days, the toxin is removed from the dt·siecators, 
ground in a mortar and then passl'd through a fine si<•v•·· Aftt•r 
this powder has been mixed as thoroughly as possihlc, it is distri
buted into ampoules containing 2 grm. each, and the toxin is tlwn 
dried in vacuo, over phosphorus pentoxide, until constancy of 
weight is reached (from one to one and a-half months). The 
ampoules are filled with dried nitrogen and scall'd. 

DETER~IINATIO!'I OF THE "TEST DosE" OF THE Tox1s 

BY MEASS OF ISTRA~IUSCULAR JsJECTIOSS IS :\IJcE. 

The "test dose" of the toxin is defined as the quantity which, 
mixed with 0.02 P. unit, kills some, but not all (ahout half), of the 
mice into which it was injected. 

In order to determine the "test dose", the following solutions 

are prepared : 

(a} Of the standard antitoxin solution, 1 c.c. is diluted to 
100 c.c., so that 1 c.c. of the solution contains 0.2 P. unit ; 
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(b) A suitable quantity of the dry test toxin is weighed 
accurately in a _dry weighing-glass and diluted in physiological 
saline until 1 c.c. of the solution contains 50 mgnn. toxin • . 

One gramme toxin 1.34 displaces 0.64 c.c. water. 
It is recommended to keep the opened ampoule in a small desic

cator containing CaCI1 in vacuo. 
The mixtures of standard antitoxin solution and toxin solution 

are prepared in such a manner that 0.2 c.c. (the quantity to be 
injected in mice) contains 0.1 c.c. of the antitoxin solution(= 0.02 
P. unit) + varying quantities of the toxin solution. 

These mixtures are kept at the ordinary room temperature for 
one hour, after which they are injected intramuscularly in mice 
(0.2 c.c.). The animals are under observation for three days after 
the injection. 

The following table illustrates how the" test dose" of redemaliens 
test toxin 1.34 was determined : 

P. unit Toxin 1.34 Proportion of mice 
mgrm. surviving 

0.02 4.2 0!7 
0.02 3.9 3!7 
0.02 3.6 717 

The various experiments carried out point to the conclusion that 
the" test dose" of toxin 1.34 (i.e., the dose which, mixed with 0.02 
provisional antitoxin unit and injected intramuscularly in a batch 
of mice, kills some, but not all, of them) is about 3.9 mgrm. 

The minimum lethal dose of the toxin is about 0.14 mgrm. The 
"tt•st dose" contains therefore about twenty-eight lethal doses of 

, the toxin. 
With this "test dose"· of the toxin we made several titrations 

of various solutions of the standard antitoxin, and it was always 
found that the results agreed satisfactorily (example in the following 
table). 

P. unit Toxin 1.34 Proportion of mice 
m!(Tm. sun.;ving 

0.022 3.9 717 
0.02 3.9 317 
0.018 3.9 017 

.. 



GAS GA:o.;GRE~E A:-.1ITOXI~ (<EDDIATlE:o.;S) 47 

The laboratories of the various countries are requt•stt•d to wrify 
the above neutralisation ratio as between the provisional starulard 
for gas gangrene antitoxin (redemaliens) and the toxin prqmrntion 
1.34 ; as well as to determine the antitoxin titre (t•xpn•sst•d in 
P. units) or the sample of gas gan1,rrene antitoxin (atlrnurlinr.<) 
accompanying the present rt•port. 

It will be particularly interesting to test not only a~o:ainst toxin 
1.34, but also against one or several other test toxins. 

The sample referred to above is marked "Gas gangrene antitoxin 
(redematiens) of unknown stn•ngth ". In ordt•r, howewr, to econo
mise both time and animals, we have indicated that, ntTt)f(ling 
to our own observations, the value is between 300 and 400 P. units 
per c.c. 

Addendum. 

The serum of unknown potency has bt•en assayt•d in six 
different laboratories with the following results: 

National Institute for 
Medical Research. Lon· 
don 

Lister Institute, Elstrce. 
National Institute of 

Health, Washington .. 
Wellcome Physiological 

Research Laboratories, 
Beckenham ........ . 

Reichsgesundheitsamt, 
Berlin ............. . 

Statens Serum lnstitut, 
Copenhagen ..•.•••• 

Toxin used 

I 34 

l'o. 5 
I 34 
I 34 

No. 5 
No. 5 

I 34 
N:--1 30 T 

I 34 
Gennan 

toxin 

Number or 
unitJ per c.c. 

324 

323 
320 
308 
304 
320 

300-325 

320-350 

320 
320 

325-330 
325-330 

330 . 

)let hod 

~ lntramusC'uharly In mke 

Intracutaneou~dy In 
guinea-pigs 

Jntramuscularl)· in mke 



3. A PROPOSED INTERNATIONAL STANDARD 

FOR ANTIPNEUMOCOCCUS SERUM (TYPE I) 

By 

PERCIVAL HARTLEY and WILSON S~ITH 

(from the National Institute for Medical Research, Hamps~ead, London). 

The provision of dry stable standards, and the definition of units 
in terms thereof, for Antipneumococcus Serum Type I and Type II 
became a matter of urgent practical importance in Great Britain 
some years ago. 

In the opinion of British workers, the proper use of anti pneumo
coccus sera in the treatment of pneumonia, the study of the methods 
of preparation and purification of specific antisera and, most especi
ally, the elucidation of the problems associated with the standat,dis
ation of antipneumococcus sera depend, to a considerable extent, 
for their further progress and orderly advance upon the establish
ment of dry stable standards of reference and their adoption, by 
common agreement, by all investigators in this field. In the absence 
of such standards of reference, the results of clinical and laboratory 
studies obtained in diiTerent countries, by the use of products either 
unstandardised or standardised by reference to different standards 
and units, cannot be compared and lose much of their value. 

An event of outstanding importance in the study of the standard
isation of antipneumococcus sera was the provision in 1930, by 
Dr. D. Uoyd.FELTON, of the Harvard University Medical School, 
of a bivalent antipneumococcus serum, F.146, for use as a standard 
serum in the assay of Antipneumococcus Sera Type I and Type II, 
and workers in this field throughout the world are indebted to 
Dr. Felton for making this serum available for the purposes of their 
work. In Great Britain, in particular, the value and importance of 
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the antiserum F.U6 was immediately recognised, ns it providt•d a 
means whereby the clinical and laboratory investigations then !wing 
intensively pursued in America and Great Britain could be t•valuated 
and compared. 

Investigators in Great Britain took the view, howeVl"r, that, sinrl' 
the serum F.146 was a liquid and therefore could not be t•xpt•cted 
to retain its potency indefinitely, and, further, since the totul supply 
available for distribution was not large (actually, the stofks of 
F.146 are now exhausted), steps should be takt•n to give grt•ater 
permanence and stability to the standards and units proposed by 
Felton for these antibodies and, as far as practicable and dt•simblt•, 
ensure the continuity of present pT"dctice in their standardisution 
and assay. To this end, dry stable standard preparations of Anti
pneumococcus Serum Type I and Type II have been pn•p;1red (t•nt·h 
standard being prepared from a monovalent serum of high potency) 
at the National Institute for l\lcdical Research, London, and t'ach 
standard has been assayed, as accurately as the methods at present 
available allow, in terms of the Type I and Type II compom·nts 
respectively of tlie liquid serum F.U6. It has been established by 
these comparative tests that 0.0886 mgrm. of the dry stable standard 
preparation af Antipneumococcus Serum Type I and 0.01\Ul mgrm. 
of the dry stable standard preparation of Antipneumocorcus Serum 
Type II are equivalent, respectively, to the units for the Type I 
and Type II antibodies proposed by Dr. Felton. 

It is emphasised that, while the main purpose of our work has 
been to provide stable standard preparations for the usc of all 
investigators in this field, it is not proposed that units of activity 
different from those proposed by Felton should be adoptt>d. In the 
United States of America, Canada and Great Britain-countrit•s in 
which antipneumococcus sera have been widely used clinically, and 
in which problems relating to the production, purification and assay 

·of these antisera have been widely studied-physicians and labor
atory workers have become accustomed to the system of unitage 
introduced by. Felton and it is considered desirable that as little 
change as possible, in regard to the dimensions of the units of 
activity, should be introduced. It is considered that the adoption 
of stable standards, assayed in terms of the units proposed by Felton, 

. is a necessary and progressive development towards greater uniform
ity of procedure; moreover, a situation which was uncertain because 

4 
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of the fluid nature and limited amounts available of the serum 
F.146 is thereby rendered more stable and, where continuity of 
present practice is considered desirable, such continuity is 
ensured. 

The National Institute for Medical Research, London, in preparing 
these stable standards, has had in view, not only the immediate 
and future needs of Great Britain, but the possible adoption by the 
Permanent Commission on Biological Standardisation of the dry 
stable standards either as international standards or as the 
basis of such standards as the Commission may recommend for 
adoption. 

The dry stable standards for Antipneumococcus Serum Type I 
and Type II are placed, therefore, by the National Institute for 
Medical Research, London, at the disposal of the Permanent 
Commission on Biological Standardisation of the Health Organis
ation of the League of Nations, and it is suggested that they be 
accepted for adoption as the international standards for these 
antibodies. It is further suggested that· the units proposed for 
Antipneumococcus Serum Type I (0.0886 mgrm. of the standard 
preparation) and for Antipneumococcus Serum Type II (0.0894 
mgrm. of the standard preparation) be adopted for international 
use. 

The quantities of each of. the standard preparations available for 
distribution (about 200 ampoules of the Type I standard and about 
160 ampoules of the Type II standard) are adequate to meet the 
needs of world requirements for many years. 

THE PERMANENT COMMISSION ON BIOLOGICAL STANDARDISATION 

AND THE STANDARDISATION OF ANTIPNEUMOCOCCUS SERA. 

The question of the standardisation of antipneumococcus serum 
was discussed at the first International Serological Conference, held 
in London in 1921. At this Conference the view was expressed 
that tests for the agglutinative power of antipneumococcus serum 
were of no value as an indication of its therapeutic efficiency, and 
that the best method of titrating the serum is the measurement of 
the bactericidal power in animals, preferably mice. It was arranged 
that the methods of standardisation should be further investigated. 
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The results of these investigations were conununimlt·d ut the 
second International Serological Conft'rence, hl'ld in Paris in 1 \>2:.!, 
reports having special rt•ft'rrnce to stamlardisation bt'ing n•n•iwd 
from CoTONI (Paris), l\Et:FELD (Ut'rlin) and WADSWOHTH (Albany, 
U.S.A.). An important re~olution was passed to the l'ITt•d that, 
without expressing an opinion in regard to the thempt•utic valut' of 
the serum in the treatmt'nt of pneumonia, it was consi<krt·d thut 
the titration test in the niouse, when controllt•d by a standard 
serum, provides a basis for the standardisation of the st•rum. It 
was emphasised that for every titration a s!andard st•rum must 
be used. 

The di!Tcrent methods by which the mouse prott•ction t.·st mny 
be applied were discussed, and it may be said g<"nt'rally that, in 
many of the investigations on the standardisation of antipneumo
coccus serum which have been rt•ported since 1922, the prin<'ipl!•s 
outlined at that time have formed the basis of much of this lal!•r 
work. It is of interest to record that the important fact of the 
variability in the reaction of the mouse, and the const•qut•nt need 
for the use of large numbers of animals in the test, was rerognist•d 
by investigators in 1922, and has been fully confim1cd in more 
recent work. Further, the hope expressed in 1922 that an in vitro 
method of testing which would eliminate the variable factor of 
individual resistance, and incidentally reduce the cost of standurd
isation, would be discovered has bern realisl'd to the exh·nt that 
such methods have been dl'scribed [FRIEDLASDER, SouoTKA and 
BANZHAF (1928) ; ZozAYA, BoYER and CLARK (1930) ; IIEJDEL
BERGER, SIA and KENDAL (1930) ; FELTos (1931) ; Wilson S:\IJTII 
(1932); BROWN (1933)] and their value for the assay of antipncumo
coccus serum, in comparison with methods based on mouse protection 

tests, investigated. 
The Permanent Standards Commission, at its mt•cting in Geneva 

in 1926, stated that the problem of the standardisation of anti
pneumococcus serum has not yet reached a stage which permits 
the adoption of recommendations from the international point 

of view. 
The Permanent Commhsion on Biological Standardisation, at its 

meeting in London in 1931, stated that at present the Commission 
could take no e!Tective action towards improving the standardisation 

of antipneumococcus serum. 
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One of us (P. H.) discussed the question of providing dry stable 
standards for tht; pneumococcus antibodies with Dr.lllcCov in 1930. 
It was suggested that the National Institute of Health, Washington, 
should prepare a dry stable standard preparation for Antipneumo
coccus Serum Type I, and define a unit in terms of it. It was also 
suggested that Great Britain should also prepare a dry stable 
preparation and assay it in terms of the unit proposed by Washing
ton. The object of the proposed procedure was to replace the fluid 
serum F.146 by stable preparations and to .fix the value of the 
unit ; stability and uniformity would thus b~ introduced and more 
efTt•ctive co-operation secured between the investigators of at least 
two countries particularly interested in these questions at that time. 
In view of the interest shown and the work done in problems relating 
to pneumonia in the United States of America since the war, it was 
considered in Great Britain that it was proper, and in accordance 
with the general policy of the Permanent Commission on Biological 
Standardisation, that the United States should provide dry stable 
standard preparations for the pneumococcus antibodies, and define 
units in terms of these, with a view to their adoption, ultimately, 
by the Permanent Commission on Biological Standardisation for 
international use. Dr. McCoy, for various reasons, was unable to 
proceed with the work on the lines discussed ; he was, however, 
sympathetic towards the alternative scheme whereby dry stable 
standards should be prepared in Great Britain. 

THE NEED FOR STABLE STANDARD PREPARATIONS FOR THE ASSAY 

OF ANTIPNEUMOCOCCUS SERA. 

Since 1922, when the standardisation of anti pneumococcus serum 
was last discussed by the Commission, the pneumococcus group 
has probably been the subject of more numerous and more varied 
investigations than any other group of visible micro-organisms •. 
In addition to the striking advance in our knowledge of the bacteri
ology of the group, marked progress in the preparation and large
scale production of antipneumococcus serum, and in the methods 
for the purification and concentration of the specific antibodies, 
hns been made. The necessity for methods by which the specific 
antibodies could be estimated became increasingly evident to 
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laboratory workers and manufacturers, and the nt•t•d was cmphasbt•d 
when antipneumococcus sera began to be used dini<-ally for the 
treatment of pneumonia. Following the encouraging clinit-al n·sults 
reported from America, thl' preparation of antipnt•umo•·m-cus st'rtlm 
and its use clinically were stimulated in other countri.·s. In 
Great Britain, for IIXamplc, two extensive clinical trials have ht•t•n 
carried out on behalf of the l\Icdical Ht•search Council and tlw 
British Red Cross Socit•ty respectively. At the prt•st·nt tinw, wry 
diverse views are held regarding the tht•rnpt·utic valut• of tht• anti
pneumococcus serum preparations at prest•nt available for lhc 
treatment of pneumonia, and it would appt•ar that a final judgnwnt 
will not be possible until further information, gained from carl'fully 
controlled clinical investigations, is available. 

As mentioned above, the Permanent Standards Commission in 
1922 emphasised the importance of including a standard in th<' 
assay of antipneumococcus serum. In 1909, 1\EUFELD, in rl'porting 
on the methods of standardisation, also stressed the importance of 
a standard serum. In the United States of Amcrit-a, a standard 
serum has been employed in 1\ew York State since 1918 and, shortly 
afterwards, a standard serum was made available by the Ilygit•n ic 
Laboratory (now the National Institute of I kalth, Washington) 
for Federal use. These standards were used in ordt•r to s.•t n 
minimum standard of potency for st•ra intended for tlwrapeutit· 
use. They were liquid sera, renewed from time to tinw, and ut 
each renewal a serum with a slightly higher poh•nry was dHJst·n 
as the standard. There is no doubt that tht•se standard sera serve 
a useful purpose. It is not claimed that, by their use, a quantitative 
determination of antibody is elTected ; they do ensure, howcwr, 
that sera intended for clinical use exhibit, in comparative h•sts, 
protective properties not less than those of the standard, or control, 
serum. 

FELTON, while recognising the practical usefulness of such standard 
or control sera, pointed out their limitations in so far as tlwy fail 
to measure the actual amount of antibody in a pn·paration. For 
the purpose of his work, it was necessary to measure, with a ~n·att·r 
precision than had hitherto been attt·mpted, the antihody conlt-nl 
of sera and other solutions. He therefore defined as the unit of 
protective antibody "that dilution of the antibody, or st·rum, 
which ·will protect against a million minimum lethal doses of virulent 
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pneumococci ". PARK and CooPER (1928), in a paper dealing with 
the administration and dosage of antipneumococcus serum, stress 
the urgent necessity for using standl!rdised preparations and remark 
that," before one can speak intelligently of dosage, a unit of anti
body must be a1,>Teed upon"; their definition of a unit is practically 
identical ~ilh the one put forward by Felton. In a later paper 
(1930 ; Journal of Immunology, Vol. 19, page 485) dealing with 
standardisation, Felton states : 

" The important issue is the judicious use of a control serum 
and a well-standardised culture. Results, consistent with the 
many variables, can be obtained if lethal doses of organisms 
not greater than 5 millions nor less than 0.1 million are employ
ed. • • • The problem of a standard serum has been met 
temporarily by the distribution of serum F.l46 to many 
difTerent laboratories. This is a polyvalent Type I and Type II 
serum containing about the same number of protective units 
against both types of organism. We are setting this serum 
value at 500 units of protection against both Type I and 
Type II cultures. It is comparatively simple to test another 
sample of fresh serum with this one, so that a permanent 
standard of this, or approximately this, value can be main-
tained. . . n 

It is considered that, in emphasising the importance of a standard 
serum and dt,fining a unit in h•rms of it, Felton proceeded on sound 
and well-('slablishcd principles. Further, since it is customary, and. 
legitimate, to fix the size of a unit, in the first instance, in some such 
arbitrary way as by defining the quantity of the standard prepar
ation which will neutralise the specific biological activity of an 
arbitrarily chosen quantity of antigen, no objection, on principle, 
can be taken to the unit originally defined by Felton-viz., as the 
protective activity contained in 5~0 c.c. of his standard serum 
F.146. But, once this arbitrarily chosen unit has been decided 
upon and defined, it is in the highest degree essential that it 
should be adhered to. The size of the unit proposed, in terms of 
the chosen standard serum F.l46, has, however, been changed 
more than once, with the result that bewilderment and confusion 
have been introduced into this fil'ld of biological assay, resulting in 
a situation which was becoming progressively more difficult and 
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involved. British workers were unanimous and emphatic in thl'ir 
view, first, that stable standards must be provided and, st•fond, 
that the unit must also be fi:red and stable, and dl'!int•d, as in the 
case of otht•r units, as the specific biological activity rontaim·d in 
a definite weight of the respective standard prt•paratinns. From 
the beginning it has been the desire and object of British inwsti
gators to work in the closest possible co-operation with Anll'rkan 
investigators; but it is quite impossible to secure eitht•r co-opt·ration 
or reasonable and intelligent discussion in prohlt•ms rl'lating to 
biological standardisation when the very basis of such work-the 
unit-is constantly changing in size. It was tht•rt•fore neet•ssury 
to be certain that one value, and one only, should be asaibt•d to 
the dimensions of the units for the Type I and Type II pm•umo<·occus 
antibodies and that this value, once dt•cided upon, should he adlu·rcd 
to. It was ascertained, by correspondt•nce, that, by arrangt·nll'nt 
with the American manufacturers, 2~0 c.c. of serum F.J.l5 is to be 
taken as the unit for the Type I, and 2~ c.c. of st•rum F.IIG is to 
be taken as the unit for the Type II pneumococcus antihodit•s. The 
same values for the units for the Type I and Type II antihodit·s an• 
given in the Journal oflhe American Medical Assoriution, Dt•rt•mh<•r 
16th, 1933, page 1968, where it is stated : 

" While the unit originally was inten<Jtod to be the amount 
of antibody that will protect against one million fatal dost·s of 
culture, it has lately been taken to he 2~ c.c. of the •·ontrol 
serum (F.J.t6) distributed by Dr. Felton." 

As this statement is published by the Cou~cil on Pham~aey and 
Chemistry of the American :'llt·dical Association, it is assunll'd that 
a final decision has now been reached in America as to the units for 
Antipneumococcus Serum Type I and Type II. 

\Ve understand that the supply of serum F.J.16 is now 1•xhau,ted, 
but, as we have explained above, each of the dry standards we 
have prepared has bl'cn assayed in terms of the s~rum F.IW, 
and the value of the unit, both for the Type I and Type II 
antibody as adopted in the United States of Am~rica, can now 
be expressed in terms of the respective dry stable standard 

preparations. 
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THE AsSAY OF THE DRY STABLE STANDARDS 
FOR ANTIPNEUMOCOCCUS SERU!Il TYPE I AND TYPE II, 

IN TERMS OF THE LIQUID SERUM F.146. 

Since the serum F.146 had been extensively used as a standard 
in the assay o( Antipneumococcus Sera Type I and Type II, it was 
clearly of importance that the dry stable standards for the Type I 
and Type II antibodies prepared at Hampstead should be assayed 
as exactly as possible in terms of the serum F.146. Before the 
results of the comparative tests are given, attention is drawn to 
two factors which have to be taken into account in assessing the 
results of these tests : 

1. The amount of the serum F.146 available in Great Britain 
for the comparative tests was small. The quantities held in three 
British laboratories were pooled and samples of the pool were used 
in the comparative tests carried out in England, and a sample of 
the pool was also sent to Dr. Felton, who used it in a comparative 
test with the Type I standard. The dry standard was sent to six 
other laboratories with a request that its potency should be deter
mined in comparison with the actual sample of F.146 held in those 
laboratories. Three laboratories held small stocks of F.146 and 
were able to carry out comparative tests of the dry standard and 
their laboratory specimens of F.146. Another laboratory carried 
out comparative tests of the dry standard and of another Anti
pneumococcus Serum Type I which, in other tests, had been shown 
to be identical in potency with F.146. No reports have been 
received from the remaining two laboratories. Now the serum 
F.146 was made available for standardisation purposes in 1930. 
It is unfortunate that all the comparative tests could not be conduct
ed with the same sample of F.146, since we have no knowledge of 
the conditions under which the different samples of the preparation 
were stored in the various laboratories, and it is possible that the 
variation in the results may be due, in part, to the fact that the 
decline in potency of F.146 has been greater in some laboratories 
than in others. It is extremely difficult, if not impossible, to 
dt•termine whether an antiserum has declined in potency, and, if 
so, to what t>xtent, in the absence of a dry stable prt>paration with 
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which the sample can be compared. :\!oRGAN and Punu; ( Hl:l:l) 
have, however, carried out one sl'rit•s of observations in whirh tht• 
serum F.146 was titrated, on sl'veral occasions lll'h\'t't•n ~larrh nml 
November 1933, against the dry standard for the Typt• I nnlihody, 
and these tests showed that the serum F.146 had ct•rtainly tlt-dint·d 
in potency, to the extent of about 30 pt•r ct•nt, during this p .. riotl. 

' We were informed in June HJ32 by Dr. Ft'lton that, " in his t'Xpt·r
ience and that of two commercial houst•s, F.116 has tkh'rinra t,·tl 
in the neighbourhood of 50 per cent from its tlfiginal \'alut• ... 

2. The methods of assay of antipnt•umoroccus st•rum art• not 
vl'ry precise. TREVAN (1930), whose papt•r should bt• ronsullt•tl for 
details, in a statistical analysis of data obtain~d by PARISH (1~1:10), 

showed that, even when large numbers of mire-20 or 40 p•·r st•rum 
dose-are used, the error of the tt•st is considt•rable ; t.g., ewn if 
40 mice are used in each group, one serum may be estinwh'd as 
equal in potency to another when the lattl'r really has a poh·nt·y 
as low as 70 per cent or as high as 140 pl'r ct•nt of the former. 
MoRGAN and PETRIE (1 933) have shown that, using ·10 mit·t• p•·r 
serum group, difTcrl'nces in doses of serum of 25 per cent, or t·wn 
12.5 per cent, can be detected. In the comparative h•sls rarrit·d 
out in England, on the serum F.H6 and the dry standard fur 
Antipneumococcus Serum Type I, 40 mice, or more, per st·rum 
dose were used; in the reports rert>ived from thl' other (ahoraturi•·s, 
the number of mice used is either not stated or is lt·ss than the 
numbers used in England. The error of the test is, of t·uurst•, 
increased when the number of mice used per serum dose is rt•thw•·•l. 

THE REsULTS OF THE Co~IPARATivE TEsTs oF THE SEnnt F.llli 
AND THE DRY STANDARD FOR ANTIPSEt:~IOCOCCl'S SEIIll~l TYI'E I. 

·Samples of the dry standard Antipneumococcus Serum Typt· I 
have been sent to a· number of laboratories. Investigators Wl'rc 
instructed to add 5 c.c. of distilled water to the ampoule and a'ked 
to compare the poten.cy of the solution so obtained with that of the 
serum F.146.· The investigators in three Engli~h laboratorit·s, a~ 
well as Dr. FELTo:o., were supplit•d with a small quantity of the 
pooled F.146, prepared from the stocks of this preparation availahlc 
in England, for the purposes of their comparative tesh. Work•·r~ 
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in other laboratories were asked to compare the potency of the 
reconstructed dry standard with their own laboratory specimen 
of F.146. 

The results of these comparative tests are summarised below. 

I. Resulls obtained at the Lister Institute, Elstree. 

Methods : Prophylactic tests in mice and curative tests in mice. 
Number of mice per serum dose: 20 to 40. 
Resull: Prophylactic tests-reconstructed standard= 5 X F.146; 

curative tests-reconstructed standard = 5 X F.146. 

2. Results obtained at the National Institute for Medical Research, 
London. 

Methods : Prt>cipitation tests and mouse protection tests. 
Number of mice per serum dose: 40. · 
Result: Precipitation tests-reconstructed standard = 5 X F.t46; 

mouse protection tests-reconstructed standard = 3.5 x F.t46 (a), 
4.25 x F.146 (b). [(a) and (b) are separate determinations.) 

3. Resulls obtained at the Wellcome Physiological Research Labor-
atories, Beckenham. 

Method: Protection test in mice. 
Number of mice per serum dose: 40. 
Result: Reconstructed standard = 3.2 x F.146 (six-day) (a) ; 

reconstructed standard = 4.5 x F.I46 (two-day) (b). [(a) and (b) 
are the mean values from two experiments and based on " six-day" 
and" two-day" observations respectively.] 

4. Results obtained at the Lederle Laboratories, Pearl River, New 
York, U.S.A. 

1II ethod : !\louse protection tests. 
Number of mice per serum dose : 20. 
Result : Reconstructed standard = 3.5 x F.t46. 

5. Results obtained at the Parke Davis Laboratories, Detroit, U.S.A. 
Method: Not stated. 
Number of mice per serum dose : Not stated. 
Result: Reconstructed standard = 10 x F.l46. 
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6. Results obtained a/the Connaughl Laboratorirs, Toronto, Cmwda. 

Me/hod : l\louse protection tests . 
• Vumber of mice per serum dose : :\ot stated. 
Resu/1: 

" Our findings showed the standard wlwn 
reconstructed to be equal to 5 x the F. I Hi which \W haw 
had on hand." 

7. Resu/ls obtained a/ /he Division of Laboratories and Rr.~rarch, 
Department of l!ea/lh, New l"ork Slulr, Albany, V.S . .-1. 

:\o details received, but Dr. Kirkbride wTill•s as follows : 

" The dried sample, when reconstructed according to your 
directions, appeared to be approximately five tinws as polt•nt 
as our serum No. 495, which previous tests had shown to 
correspond with the Felton standard serum F.IIG. Our 
results therefore correspond quite closdy to 'yours." 

8. Results obtained by Dr. Fe/lon, Harvard t'niL>ersily Medical 
School, Boston, U.S.A . 

• ·He/hod : !\louse protection tests . 
.Vumber of mice per serum dose : 10. 
Resu/1: 

" I have run your dried material against the sample of F. JIG 
you returned and a fresh sample (of F.l-16) that I had in the 
ice-box. The results, as judgt•d from the protocol, 
would indicate that F.146 had deteriorated little if at all, and 
that the dried material is at least four timt•s more poll•nt than 
F.146. Of course you understand that this is a prdiminary 
titration and cannot be taken as absolute value, !'spt·cially 
when only ten mice were used in a dilution." 

In view of the acknowledged limitations of the mouse prole· lion 
tests, and since the investigators in difTerent lahoratori!'s used varying 
numbers of animals in their tests, and especially in view of the fact 
that the dry standard was compared with difTt•rent samples of the 
serum F.UG, which has been in currency since 19JO, it is considered 
that the results of these comparative tests show as good an agree· 
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ment as can reasonably be expected. Three laboratories returned 
the potency of the reconstructed standard as being 5 times the 
potency of F.146, and one laboratory obtained this value by an 
in vitro test ; four laboratories returned the potency of the recon
structed standard as 3.2 to 4.5 times the potency of F.146. One 
laboratory assigned a higher potency to the reconstructed dry 
standard in comparison with F.146 ; in the absence of details as to 
the method by which the test was applied, it is not possible to say 
whether the error to be expected in this test was unduly large, or 
whether, as is possible, the potency of the sample of F.14B used 
was actually lower than that of the samples of F.146 used by other 
investigators. 

In all, twelve estimates of the value of the. reconstructed dry 
standard, in terms of five different samples of the serum F.146 
(and one serum of equal potency to F.146), have- been returned 
from eight laboratories. The average value of the twelve estimates 
is reconslruclfd dry standard = 5 X F.146. If the high figure of 
I 0 x F.146 received from one laboratory is excluded, the average 
of the remaining eleven estimates (one at 3.2, two at 3.5, one at 
greater than 4, one at 4.25, one at 4.5, five at 5) is reronslrucled dry 
standard = 4.4 X F.146. 

In arriving at the value of the unit in terms ·of the dry standard 
for antipneumococcus serum, we have taken the value of the 
reconstructed dry standard as being five times the potency of the 
serum F.1·16. Since F. 146 is hl'ld to contain 200 units per e.c., 
each ampoule contains 5,000 units of Type I antibody ; and, since 
each ompoule contains 0.4-12!> grm. of dry standard, 1 unit is con-. 
tained in 0.01!86 mgrm. of the dry standard preparation. It is 
proposed that this value for the unit of Antipneumococcus 
Serum Type I be adopted for international use. 

TESTS IN WHICH A GLYCEROL SOLUTION 

OF THE STANDAim WAS USED. 

In order to economise the standard preparation for Antipneumo
coccus Serum Type I, and at the same time produce it for use in a 
convenient yet stable form, a solution of the standard in 66 per 
cent glycerol saline was prepared. Twenty-five c.c. of the glycerol 
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saline were used for the dissolving of the ront~nts of llllt' nmpoult•, 
so that the strength of this glycerol solution should ht• ont•-lifth 
that of the solution obtained by dissolving the conknts of om• 
ampoule in 5 c.c. distilled water. Laboratorit•s wt·n• supplit•d with 
the glycerol solution of the standard and asl,;,•d to wrih· tht• 
relationship. · 

The following is a brief summary of the results of tht•se rompnr
ative tests : 

1. Resu/ls obtained at tile Lister Institute, E/stret. 

Method : Prophylactic tl•st in mice. 
Number of mice per serum dose: 100. 
Resu/1 : The reconstructed standard (in 5 c.c. distill•·•l wa!t•r) 

possesses five tinll'S the protective value of the glyet•rol solution. 

2. Resulls obtained from the J\"ationallnslilute for .\/etliml llt'srtlrl'h, 

London. 

l'vlethod: Precipitation tests and mouse prokrlion lt•sts. 
Number of mice per serum dose : .tO. 
Result: 

"The glycerol solution of antibody had exactly onl'-fifth 
the protective power of the standard sl'rum (n•ronstrueh•d 
by the addition of 5 c.c. distilled water), so that tlw pn·st·ru·•· 
of 66 per cent glycerol could have had no tkl..teriou~ action 
upon the protective antibodies m•·asurahle hy the mouse lt·st. 

"The results of the precipitation tests were also in t·ompll'lc 
agreement with the known volumetric ratio of the two prt·par
ations, the antigen-antibody ratio of the reconstructt"d standnrd 
serum being just five times greater than that of the glyet·rul 
solution." 

3. Results obtained at the We/lcome Physiological lfe.sfarch Labor-

atories, Beckenham. 

Method: !\louse protection tests. 
]\'umber of mice per serum dose : 25. 

Result: 

" The potency ratio of the reconstructed serum to the 
glycerol solution is identical with the dilution ratio (six-day 
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observation), but if two-day results arc taken the potency 
ratio is 4.2 : 1." 

4. Jlesu/ls obtained at .the Lederle Laboratories, Pearl River, New 
York, U.S.:4.. 

Method : Mouse protection tests. 
Number of mice per serum dose: 20. 

(Note.-In this laboratory the glycerol solution of the dry 
standard was con:Jpared with the laboratory sample of F.146.) 

Result : In one series of tests the " glycerinated standard was 
somewhat lower than our sample of F.146 ". In another series 
of tests," the two standards more nearly matched". A third series 
of tests, in which a glycerol solution of the standard made according 
to instructions supplied, and in an exactly similar way to the 
solution previously supplied, was used, " showed this freshly 
prepared glycerinated solution to be practically identical with our 
sample of F.l-16 ". 

5. Resu/ls obtained at the Parke Davis Laboratories, Detroit, U.S.A .. 

Method: Not stated. 
Number of mice per serum dose : Not stated. 

(Note.-In this laboratory the glycerol solution of the dry 
standard was compared with the laboratory sample of the 
serum F.146.) . 

Resu/1 : F.l46 = 200 units per c.c. ; Glycerol solution of dry 
standard = 300 units per c.c. 

6. Resu/ls obtained at the Division of Laboratories and Research, 
Department of lleallh, New York Stale, Albany, U.S.A. 

No dl•tails received, but Dr. Kirkbride writes : 

" The results were less uniform with the glycerolated serum, 
but we should not wish to draw any conclusions without making 
further tests on it. • • . " 

The results of these comparative tests exhibit several features of 
interest. The glycerol solution of the standard was prepared and 
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distributed in order to st'e whether, in the ewnt of the dry slunJarJ 
being accepted for international use, an economy might be l'ITedt•d 
by supplying it in the familiar form of a standard solution in glyn·rol. 
The results show clt'arly that the glycl'rol intt•rfert's in no way with 
the performance eithl'r of the animal or the pn•cipitation h•sts. 
Further, the comparative testing of the glyct•rol solution of tlw 

standard with the dry standard rl'constructed by tht• addition of 
distilled water provided an opportunity for furtlll'r upplications of 
the mouse protection and precipitation tests ; in the h•sls t•ondul'!t•d 
in the three English laboratories, thl' pott·ncy rl'lntionship lwtwt•t·n 
the two solutions was known and in all three luhoratorit•s this 
relationship was exactly confirmed both by animul and pn·l'ipi
tation tests. In two American lahoratorit•s, the glyn·rol solution 
was compared with the laboratory sample of the St·rum F.116. 
According to determinations made in England, tht•se two solutions 
should have approximately the same potency and, within the limit 
of accuracy with which the test can be applit•d, this was found to 
be the case in one of the laboratories. In the other lahoratory, a 
higher value was assigned to the glycerol solution of the stantlanl, 
in comparison with this laboratory's sample of the serum F. I IIi, 
and it is interesting to note that this was the laboratory whil'h 
also returned the unusually high figure for the value of the recon
structed standard in terms of its own sample of F. JIG. 

It is considered that, in the event of the dry standard pn·paration 
for Antipneumococcus Serum Type I ht•ing accepted for interna
tional use, its issue in the form of a standard solution in glyct·rol 
saline presents no difficulty and would st'rve to economise the 
standard preparation. 
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-'· A PROPOSED INTERNATIONAL STANDARD 

FOR ANTIPNEUMOCOCCUS SERUM (TYPE II) 

By 

PERCIVAL HARTLEY and WILSoN S~IITII. 

(From the Kational Institute for Mediral H.esearrh, llamplrltrud, l.ontlon.) 

The circumstances and considerations which led to the pn·paralion, 
at the National Institute for 1\lcdical Rt•search, London, of a dry 
stable standard for Antipneumococcus Serum Type I have bt•cn 
described in the previous paper presented for the considt•ralion of 
the Commission, and, mutatis mutandis, the position in n·gard to 
Antipneumococcus Serum Type II is substantially the sanw. 
Little further need therefore be added. 

The preparation of the dry stable standard for Anti pneumococcus 
Serum Type II, the study of its properties and its comparative 
assay in terms of a sample of the serum F.146 (kindly furnished 
for this purpose by Dr. FELTON) have been carried out by Wilson 
S)IITH, 'Verner FISCHER and l\1. LLEWELL¥:'1 SMITH, and the result~ 
of their work· are described in a paper entitled "A Provisional 
Stable Standard for Antipneumococcus Serum Type II and its 
Practical Application" (Lancet, 1934, ii, 155). 

As in the case of the standard prepared for Antipneumococcus 
Serum Type I, the assay of the standard for the Type 11 anlihody 
in terms of the Type II component of the serum F.H6 has been 
regarded as a matter of first importance, and it is cons~dt·red that 
the value of the unit for Antipneumococcus Serum Type II (now 
accepted in the United States of America as being the quantity of 
Type II antibody contained in.; c.c. of the serum F.~ 16) has been 
determined, in terms of the d~ stable standard prepared in this 
institute, as accurately as the methods at present available allow. 

!I 
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For some reasons it was not possible, and for other reasons it 
appeared unnecessary, to distribute the dry stable standard for the 
Type II antibody and the serum F.146 to a number of different 
laboratories for comparative testing. As explained elsewhere, 
the supplies of the serum F.146 are now exhausted, and we our
selves were obliged to make still another appeal to Dr. Felton for 
a further quantity of his serum on July 27th, 1933. Dr. Felton 
very kindly sent us two ampoules of the serum F.146 from the very 
limited supply remaining in September 1933. Dr. Felton informed 
us that the sample had not been tested for approximately one year, 
and he was unable to state whether the sample had deteriorated 
in potency. Further, preliminary work had suggested that the 
assay of the Type II antibody is less precise than that of the Type I 
antihody, larger numbers of mice per serum dose and a wider range 
of serum doses being necessary to obtain the same degree of accuracy 
-factors which add greatly to the cost of standardisation. In all 
the circumstances, therefore, it was decided to assay the dry standard 
for Anti pneumococcus Serum Type II in this institute as accurately 
as possible in terms of the Type II component of the actual sample 
of the serum F.146 available. 

Four comparative tests were carried out, 20 to 40 mice per serum 
dose bdng used for each serum in each test. The results of these 
tl'sts are given in the paper referred to above, and, taken together 
with the values obtained by the application of the precipitation 
h•st (SMITH, 1932), they show that the potency of the solution 
obtained when the contents of one ampoule of the dry standard are 
dissolved in 5 e.c. of distilled water is live times the potency of the 
serum F.H6, and we consider that" the potency relationship has been 
established with as great an accuracy as is possible under present 
conditions of testing. 

According to these determinations, 0.0894 mgrm. of the dry 
stable standard preparation of Antipneumococcus Serum Type II 
is equivalent to the unit for the Type II antibody-i.e., equivalent 
to the quantity of Type II antibody contained in 2~0 c.c. of the 
serum F.146. 

The dry stable standard for Antipneumococcus Serum Type II 
is placed," therefore, at the disposal of the Permanent Commission 
on Biological Standardisation, and it is suggested that it be accepted 
for adoption as the international standard preparation. It is 
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further suggested that the unit proposed-viz., 0.01'!\l-1 mgrm. of 
the standard preparation-be adoptt•d for international UM'. 

About 160 ampoult•s of the dry standard preparation arc available 
and, since experiments have shown that a standard solution in 
glycerol may be prepared which would prove satisfadory for use 
in comparative tests, the quantity of tlu~ standard pn•paration is 
adequate to meet the needs of world rcquin•mt•nts for many yt·ars. 



5. A PROPOSED INTERNATIONAL STANDARD 

FOR STAPHYLOCOCCUS ANTITOXIN . 
By 

PERCIVAL HARTLEY and IIIARGARET LLEWELLYN SMITH 

(from the l'ational Institute !or Medical Research, Hampstead, London). 

INTiiODUCTION. 

The study of the properties of filtrates obtained from the growth 
of certain strains of staphylococci began towards the close of last 
century. Prior to 1928, however, few attempts were made to assay 
the potency of either staphylococcus toxin or antitoxin ; accordingly, 
no review of the somewhat extensive earlier literature will be given 
ht•re. 

In 1928, the death of twelve children at Bundaberg, Australia, 
following the injection of diphtheria toxin-antitoxin mixture contam
inated by a pyogenic staphylococcus, aroused a new interest and 
gave a new direction to the investigation of the many and varied 
. problems raised. In particular, the methods of preparation of 
staphylococcus toxin and the study of its properties, the immunis
ation of animals and the study of the specific antitoxin, the con
version of toxin to toxoid, and the use of staphylococcus antitoxin 
and toxoid in the treatment of staphylococcus infections have 
been the subject of many investigations since 1928. Observations 
have also been made regarding the antitoxin content of the serum 
of human beings suiTering from, undergoing treatment for, or recov
ered from staphylococcus infections. (The references to recent 
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publications dealing with these dilT,•rent aspects of the suhjt•d nre 
given on pages 109 and 110.) 

It was shown by Bum>~ET that the hll'molytic, m·crotic nntlldlm.l 
properties of staphylococcus toxin are neutralised in a quantitative 
and parallel manner by specific antitoxin, and he nnd later workt•rs 
have shown that simple and accurate ml'lhods of assay, similar in 
principle to those which have been successfully npplit•d to otht•r 
antitoxins, are available for the standardisation of st:lphylnrorcus 
toxin and antitoxin. 

STANDARDS AND LNITS HITHERTO F.MI'LOYEU 
OR SUGGESTED. 

In the absence of a common standard of refcn·nce arrq>h•d for 
international use, the individual laboratory workt•r must, Jlt'rforce, 
adopt a standard for himself, in order that the results of his own 
work may be compared and corrclall•d. But, since the lahorntory 
standards and units adopted are dilTcrent, no comparison of the 
results obtained in dilTerent laboratories is at present possihlt•. An 
example of the consequent confusion which may arise throu~h the 
adoption of a multiplicity of standards and units is providt•d hy 
recent publications on staphylococcus toxin and antitoxin. BuRNET 
(1!!31) adopted a particular staphylococcus antitoxin as a standard, 
1 c.c. of which neutralised 8,000 minimum hremolytic dost•s of an 
arbitrarily chosen toxin ; he adopted as his unit the quantity of 
this serum which neutralised one minimum ha'molytic doM' of that 
toxin-i.e., 1/8000 c.c. PARISH and CLARK (1 !l32)adoplt•d a particu
lar staphylococcus antitoxin as a laboratory standard and expn·sst•d 
the value of other antitoxins in terms of it without employing a 
unit notation. GRoss (1 !!33) also adopted a dt·finite volume of a 
particular antitoxin as the unit for staphylococcus antitoxin. Othl'r 
investigators have attempted the estimation of the polt•ncy of 
staphylococcus antitoxins by determining the quantity or the 
preparation which will neutralise one hremolytic, or one skin-nt·l'ros
ing, dose of an arbitrarily chosen laboratory toxin ; since" toxins" 
contain widely varying quantitil's of toxoid and the definition and 
determination of the minimum hff'molytic, or minimum ~kin
necrosing, dose varies in dilTerent laboratorit·s, and since the h'st 



70 STAPHYLOCOCCUS A:-iTITOXI:-1 

dose of the toxin used contains so little toxin, potency values deter
mined on such a basis lack both accuracy and significance. The 
adoption of such a method is a return to the conditions which had 
brought the assay of diphtheria antitoxin into such confusion before 
Ehrlich's classical investigations on which the present methods for 
the mcasun•mcnt of that antitoxin are based. 

TilE NEED FOR A COMMON STANDARD AND UNIT 

FOR STAPHYLOCOCCUS ANTITOXIN. 

Staphylococcus antitoxins of high potency are already being 
prepared, and it is probable that even more potent preparations 
will be produced in the near future. There is, as yet, little infor
mation as to the clinical value of antitoxin in the treatment of 
staphylococcus infections ; nevertheless, if the effect of antitoxin 
treatment is to he correctly evaluated, the maximum of information 
to he obtained from clinical trials, and the results obtained in 
different countries to be rendered comparable one with another, it 
is essential that all antitoxins used clinically should he tested in 
relation to a common standard and their potency expressed in terms 
of a common unit. Staphylococcus toxoid, on the other hand, has 
already been widl'ly used in the treatment of staphylococcus 
infections and with encouraging results. It has been emphasised 
that pott•nt antigt•ns should be employed. Practical tests for the 
inununising value of the pn•parations used clinically will involve, 
in all probability, the dt•lerminalion of the combining power of the 
toxoid (or of the toxin from which it is prepared) and of the degree 
of inununity produced by the preparation in injected animals ; for 
the purpost•s of all such tests, it is clearly of importance that the 
mt•asurl'nwnts should he made in terms of the same standard and 
unit. Further, in the treatment of cast's of staphylococcus infection 
by toxoid, it is customary and desirable to follow the effect of 
tn•ahnt•nt by dl'terminations of the antitoxin content of the patient's 
serum, and if such determinations, made in different countries, are 
to he rorn·ctly inh•rprl'ted and compan·d, the antitoxin content, 
as in the case of similar clinical studies in diphtheria, must he 
expn•sst•d in tt•rms of a common unit. 
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THE DRY STABLE PREPAR ... TIO:'I OF STAPI!YLOCOCCL"S :\STITOXIS 
PROPOSED FOR lsTER:>~ATIOSAL AnoPTJOs. 

Since no stable standard for staphylol'orcus antitoxin, and no 
unit defined in terms thereof, has yl't bt•en adoptt•d for intt•rnatinnal 
use, the National Institute for :'.It•dil-al Ht•st•arch, London, has 
prepared a dry stable standard and has defim·d a provisional unit 
in terms of it, with a view to its possible adoption by tht• l't•rn~:~m·nt 
Commission on Biological Standardisation of the llt•ulth Orgunis
ation of the League of Nations. 

The relevant data concerning the preparation, pruperti•·s and 
mode of application of the standard, a short dt•sl'riptiun of the 
methods of assay, and a statement of the fudors takt•n into considt·r
ation in arriving at the definition of the provisional unit ar~ st•t 
out in a special Memorandum (see Appendix, page 111). This 
Memorandum, together with sampks of the standard pn·parution 
and samples of two staphylococcus antitoxins of unstuted poh·nc·y, 
has been sent to the following experts in the cuuntrit·s named : 

Australia: 
Dr. F. !\1. BuRNET, The Walter and Eliza I !all Institute 

of Research in Pathology and :\ftodicim•, :\ll'ihourne. 

Belyium : 
Dr. P. :\'E:LIS, Laboratoire Ct•ntral de !'Administration de 

l'Hygi,·ne, Brussels. 

Canada: 
Dr. C. E. DoDIA:'I, The Connaught Lahoratorit·s, The 

t:niversity, Toronto. 

Denmark: 
Dr. Th. 1\IADSEN, Statens Serum Institute, Copt·nlwg•·n. 

France: . 
Professor G. RA)JO:'I, Institut Pasteur, Garclws, Paris. 

Germany: 
(I) Geheimrat Professor Dr. W. KoLLE, Staatlicht·s Institut 

fiir expt•rinwntellc Thcrapie, Frankfort. 
(2) Dr. H. ScH)IIUT, Institut fiir experim•·nlellc Tlll'rapic, 

"Emil von Behring", :\larhurg. 
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Great Britain : 
(1) Dr. R. A. O'BRIEN, The Wellcome Physiological 

Research Laboratories, Beckenham, Kent. 
(2) Dr. G. F. PETRIE, The _Lister Institute, Elstree. 

United Stales of America : 
Dr. G. W. McCov, The National Institute of Health, 

Washington. 

The following materials were sent to each of the above during 
the period February 23rd, 1934, to March 21st, 1934 : 

(1) A sample of the dry standard preparation of staphylo
coccus antitoxin ; 

(2) A glycerol solution of the standard preparation of which 
. 1 c.c. contained twenty provisional units ; 

(3) Samples of two staphylococcus antitoxins of unstated 
potency, labelled" S" and" T" respectively. 

It was suggested that the co-operating experts should determine 
the test dose of their own staphylococcus toxins by means of the 
standard supplied, and that the potency of the two staphylococcus 
antitoxins, S and T, should then be determined and expressed in 
provisional units. 

Reports have been received from seven of the ten experts 
mentioned above, and are reproduced below. Most of the reports 
are given in the form in which they were received, but, in a few 
cases, the data and results have been slightly rearranged in order 
to secure as great a uniformity of presentation as possible. The 
phrase " P. unit" is used throughout to indicate the "provisional 
unit" as defined in the Appendix, page 112. 

Before giving the results obtained by the different investigators, 
it should be explained that the antitoxins of unstated potency, 
S and T, provided for the international enquiry, were prepared at 
the. National Institute for Medical Research, London, from samples 
of staphylococcus antitoxins kindly supplied by some of our friends. 

Antitoxin S is a pool of three concentrated staphylococcus anti
toxins of high potency prepared at the Wellcome Physiological 
Research Laboratories, Beckenham ; equal volumes of the three 
antitoxins were mixed and 2.5 volumes of normal horse serum 
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(containing 0.5 per cent pht•nol) Wt're addt·d to 1 volunw of 1 he 
mixture of the three antitoxins. 

Antitoxin T is a mixture consisting of 20 c.c. of an antitoxin of 
moderate potency, 20 c.c. of another antitoxin of lo\\w pt>!t·ru·y 
and !)0 c.c. of normal horse serum (containing 0.5 per rt•nt plwnol). 
These two antitoxins were prt•pared at the Connaught Lthoratorit•s, 
Toronto. 

J. THE RESULTS OBTAI:>o;ED AT THE !\ATIO:>o;AL J .... STITl'TE 

FOR 1\lf:DrCAL HESEARcll, LoNuos. 

The "test dose" of a number of staphylococcus toxins, snmt• 
prepared in this Institute and others sent to us from ollwr lahora
tories, has been determined. The antitoxins SandT have also ht•t•n 
assayed by means of a number of these toxins and by diiTl'rt·nt 
methods. The purpose of these extensive tests was to provitlt• 11s 
much data as possible for the consideration of the Commission und 
to see whether staphylococcus toxins and antitoxins prt•pan·d in 
different laboratories and different countrit•s l'xhihited qualitative 
differences. The results are summarised in the two following 
tables : 

(a) The" lest dose" of a number of sluphylorocrus toxins. 

Tf"'l dfl'!'e. c:.c. 

LH lJ 110 1.+ 
Toxin No. Source 

of toxin :\lnu•f'. \lnuuo, . Rabbit Gutnra- Rabbit In Ira~ lntm-1)('• cella pt~ vrnnll!l rll•tn•·nl 

wwu~. lliKJ"IIl. 

lb ......... 0.15 O.O:!;j 0.014 0.21 U.:.!l 
2 .......... Sationnl lnsti- 0.25 O.fl.&.~ - - -

'VIII ....... lute for ~ledi· o.:w o.o:r;r o.n:.w o.~."J 0.:!.) 
IV •••••• 0 • cal Research. 0 •)· ._a 0.11-1 - o.:n ·-· 

20 •• 0 ••••• 0 London 0.0·18 ().()IIK3 O.tMIS 0.07 -· 
lUd 0.4. O.lliti - -- ·-
4 .. : : : : : : : :I Elstree 0.4 0.075 - - - . 

A x~~ol~~ .. '~( I 0.16 O.fi:.!H - fl.22 "· 2:.! 
B. 8750 ; : .. ·I Becken ham i 0.12 0.02 - - --
S.30U 0.10 fl.lll 8 - 0.14 --...... 
53 Bruss(.' IS 1).2 o.n~ - - -......... 
_.\ dry toxin Toronto O.i2 0.12 - - -

.. 
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(h) Determination of the potency of staphylococcus antitoxins, ~ and 
T, by means of diflerent test toxins and by diflerent methods. 

P. units per e.c. 

~ ~·= IntracutAneous Mouse method - M To"ln U!led mrthod 
~~.s In te•l llremolytlc 
~ ~ method Intra- Intra-

Guinea-pig Rabbit peri-., 
'\'enous tonenl - - - -

lb ........... - :.100 200 200 
2 •• 0 0 •••••••• 200 ; 200 

s ... VIII ......... 200 ; 220 200; 190 200 4 (Eistrcc) •.... 200 200 
53 (Brussels) , .. 220 200 
Dry (Toronto) .. 200 200 - - - -
lb • 0 •••••• 0 0. - 120; 120 140 ca.140 
2 • 0 0 ••••••••• 150; ca. 140: 140 -
VIII ......... 130-140 ; 130 120-130; 125 

T ... 4 (Eistree) •.... 150 ca. 120 130 53 (Brussels) ... 140 130 
Dry (Toronto) .. 140 140 
B.8750 (llecken-

hnrn) 0 • 0 •• 0 •• ca. 130 

Summary of Results. 

The potency of antitoxin S was determined by means of six 
diiTl'n·nt toxins and by five different methods, sixteen separate 
determinations in all being made. In thirteen of these tests, the 
value obtained was 200 P. units per c.c. In one test, the v_alue 190, 
and in two tl•sts, the value 220, was obtained. • 

The potency of antitoxin T was determined by means of seven 
diiTen·nt toxins and by five different methods. The arithmetic 
mean of twenty separate determinations is 133 P. units per c.c., the 
range for the dl•terminations being between 120 and 150 P. units 
per c.c. 

2. REPORT RECEIVED FROM DR. F. M. BuRNET, 

\\'ALTER AND ELIZA HALL INSTITUTE, 1\IELBOURNE. 

The activities of the antisl·ra supplied were tested against a stock 
toxin made according to the soft agar method previously described 
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and stored in the cold ";th a little gt•ntian viold as hact,•riostatic 
agent. This toxin had been prepared about two months pn•vinusly 
and when first tested showed a hremolytic activity corrt'')"Hilling 
to 2,000 of the units originally ust•d in this laboratory. 

A rough test showed that it contaim·d 15 <± 2) p. ll units 1wr c.c. 
In the subsequent experinll'nts, this toxin was dilutt·d I : )j in 

normal saline and 0.5 c.c. distribull·d to alltullt's. Tht• st·ra SandT 
were diluted 1 : 10 in 50 per cent glycerol saline and till' standard 
used either as the glycerinated solution supplit·d or as a solution 
of the dry material diluted to 4:i.9 c.c. with 50 pt•r l't•nt glyn·rol 
saline. From these solutions, the amounts shown wt•re dt•liwn·d 
to the toxin-containing tubes by the usc of a stamlanlist•d Tn·van 
micro-syringe. 

After thorough mixing, the tubes Wt•re plaet•d in llll' 3i° C. 
incubator for twenty minutes and the conlt·nts lt•sted by adtling 
two drops (0.05 c.c.) of a 10 per cent suspension of washed rahhit 
red cells. Readings of the dt•gree of hremolysis w•·rc madt• at one 
hour, when the trays were removed from the incubator and aftt•r 
standing in the refrigerator overnight. 

In the first experiment, each mixture was injected intradt•rmally 
(0.1 c.c.) in duplicate rabbits and then red blood cdls add;·d to the 
remainder of the mixture to give an absolute comparison hdw•·•·n 
the rabbit skin-necrotic and hremolytic e!T;•cts. 

In this experiment, therefore, the contact lll'twcen toxin nnd 
antitoxin was half to three-quarters of an hour long•·r (at room 
temperature) than in experiment 2. 

The results in experiment 2 indicate clt•arly that the st•ra Sand T 
show a less distinct end-point than the standard s;·rurn-i.e., lht·y 
are of lower avidity-and it seems more reasonahl•• to take llll' 
50 per cent hremolysis level as the end-point than compldc ahM·n1·e 
of hremolysis. This di!Terence of avidity may p;•rhaps he dut• to 
the fact that they passed through the tropi<-s in th~ liquid state 
while the standard was in dry condition. 

Detailed protocols are appendt•d. 

S!-'mmary. 

The values of the two sera SandT wt•re estimated a~ainst a lora! 
toxin, in comparison with the provisional British standard M'rum 
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by hremolytic and rabbit skin-necrosis methods. The results 
obtained were : 

Antitoxin 
P. unltl per e.e. 

HR"moJytle 

s ................ 196 (5 %) 
T .. ' ............. 1:!9 (5 %) 

-

Experiment 1 : 

Toxin" Eg." 1 : 15 ; 0.5 c.c. to all tubes. 
Standard s~rum : original glycerol solution. 

Hwmolysls 
Volume ol serum 

Skin nPcrotle 

200 (10 %) 
138 (10 %) 

I 

Skin necrosis 

1 hr. O.N. Rabbit A Rabbit B 

Stundnrd 20 u : 
0.020 • 0 ••••••••••••• 0 ••• c- c + ++ 
11.11225 ••••••• 0 ••••••••••• tr. c- - tr. 
0.1125 ••••••••••• 0 ••••••• 0 0 - -
0.11275 •••• 0 •••••••••••••• 0 0 - -
0.03 ••• 0 •••••• 0 ••••••• 0 0 0 - -
0.03:! 0 ••• 0 0 •••••••••• 0 •• 0 0 - -

St•rum s 1 : 10 : 
11.0211 • • • 0 0 ••••••••••••• 0 ·- • + ++ 
0.0225 ••••• 0 ••••••••••••• tr. ·- - tr. 
0.1125 ................... 0 0 - -0.0275 ••••• 0 ••••••••••••• ll 0 - -0.11:1 ................... 0 0 - -
0.0:!:! ••••• 0 ••••••••••••• 0 0 - -

St'rum T 1 : 10 : 
U.tl275 . . . . . . . . . . . . . . . . . . . c- c + + tl.U:! ................... + ·- - -n.n:1:1 ••••••••• 0 ••••••••• 0 5 o• - -!O 
0.11:11\ ................... 0 0 - -· 
tl.ll~ ................... 0 II - -11.\IH ................... 0 0 - I -

+ + and + = ddinite necrotic lesions, tr. = erythema. 
Taking as ha•nwlytic end-point no trace hremolysis, and as skin 

end-point no rt>al nt•t·rosis : 

S = 200 (ha-nwlytic), 200 (skin) ; 
T = 138 (hremolytir), 150 (skin). 
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E.rperiment 2 : 

Toxin" Eg" diluted 1 : 15; 0.5 c.c. to all tubes. 
Standard serum made· up from dried malt-rial. 

-

Volume of serum 
lltrmolydt 

I hr. O.N. 

Standard 20 u : 

77 

. 

0.0212 ................... 90 c Ln. - l.H:!.'l f.",(', 

0.0224 ................... I!> 90 
0.02:!2 •••••••••••••• 0 •••• 0 50 
0.0242 . . . . . . . . . . . . . . . . . . . 0 tr- LII;O% ~ (.n;g 
0.02'>2 ................... 0 0 
o.n:.w6 ................... 0 0 
O.U2X2 •• 0 •••••••• 0 ••••••• 0 0 
0.0300 ................... 0 0 

St>rum s I : I 0 : 
0.0212 ................... 90 c- Serum titre 
0.0224 ................... 20 80 
\1.02:!2 ................... tr- 65 llo lt'\'el I X~ 11 
0.0242 ................... 0 411 
0.112:>2 ................... 0 10 115~ lc\'t"l 1 ~ u; II 

0.()2(;6 ................... 0 0 
0.02X2 •••••••••• 0 •••••• 0. 0 0 

Serum T I : 10 : 
0.02S2 ................... c- c St'rum tllr• 
0.03 ................... 90 c-
0.0:!16 ................... 25 H:l Wo l~vrl 1 :l~· u 
fl.ll:!:.!S ................... tr- 711 
O.O:l4 ................... 0 25 1150, lt•\'t•l I :1~' u 
O.O:lf>6 ................... 0 to 
0.0378 ................... 0 0 

0.04 ................... 0 0 
~ -

Percentage hremolysis shown. 

3. REPORT RECEIVED FRO;\! DR. p, .::\ELlS (CENTRAL LAUoRA'fOII Y 

OF THE HEALTH DEPARDIENT, lliU;SSELS). 

A. llremolytic Method. 

I. Determination of the l!~Emolylic Test Dose of Toxins. 

The assay of toxins for hremolytic potency is carried out as follows: 
Doses of 1 unit of standard antitoxin are delivered into a series 

of test tubes together with increasing quantities of toxin, and the 
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total volume in each tube adjusted to 2 c.c. One drop of a 1 in 3 
dilution of thrice-washed rabbit's red blood corpuscles is then added 
(I drop = 0.05 c.c). The tubes are shaken to distribute the red 
blood corpuscles evenly throughout the nuid, they are heated to 
37o C. and left in the incubator for sixty minutes (being usually 
shaken after thirty minutes). They are then take'n out of the 
incubator and left at room temperature for from one to two hours. 
The reading of the hremolysis is then taken. 

A fair quantity (10 c.c.) of rabbit's blood should he taken so that 
a solution containing a constant concentration of corpuscles may 
he available. 

1. Determination of/he hremolylic test dose of toxin No. 53 : 

lsi Test.• 

Standard ontlloxinl 
1 I (units) ........... , 1 

Toxin 53 (c.c.) •.... : \ o.nr, 0.1 0.2 
I hemolysis . . . . . . . . . - - +++ 

2nd Test. 

Stundur<l anti-
toxin (units) .. 1 1 1 1 

Toxin 53 (c.c ) .. 0.15 0.16 0.17 0.18 
!·hemolysis .... - - - ++ 

3rd TtS/, 

Shndard nntltoxin 

I (units) ..........• 1 1 1 
Toxin 53 (c.c.) ...... 0.16 0.17 0.18 
Hremolysis ......... - - ++ 

' Menning of signs: 
no h~emolysis 

+ 
++ 
+++ 
++++ 

trllC"es of hremolysis 
slight lm•molysis 
sub-totul h•~molysis 
totul h!Cmolysls 

1 1 1 
0.3 0.4 0.5 

++++ ++++ ++++ 

1 1 1 I 
0.19 0.2 0.21 0.22 

+++ ++++ ++++ ++++ 

1 1 ·1 
0.19 0.2 0.21 

++++ ++++ ++++ 
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Six weeks after these first trials, the lt>st toxin was ro.'-a"•ay,·d. 
with the following results : 

4th T<Jl, 

-
Standard antitoxin 

(units) 0 ••••••••• 0 I I I I I I Toxin 55 (c.c.) .•..... 0.17 0.18 0.1\J 0.2 0.21 0.:!1 
Ha:molysis •• 0 •• 0 • 0 • - - +++ ++++ ++++ +.,.++ 

When the standard antitoxin solution was pn·pnn·d from dry 
antitoxin, further control tests of the test toxin \\We nuult•, whid1 
gave 0.19 as the test dose. 

These first experiments show that the test dost• of the staphylo
. coccus toxin can be very accurately dt•termim·d. 

If the toxin is kept cool ( + 4° C.) and in the dark, it rl'lains its 
toxic potency intact for a long period ; but it is advisahle to makl' 
a. control test every two or three months, as is done with diphtlll'ria 
toxin. 

1'he h<emolylic lest dose of toxin 1\'o. 53 wos accordiny/y fi.rrd at O.t!J . 

• 
The figures yielded by the various tests were as follows : 

0.18-0.19; 0.19; 0.19; 0.19; 0.20. 

so that the hremolytic test dose of toxin 53 = 0.19. 
/ 

2. Determination' of the h<emolytic lest dose of toxin .Vo. 55 "\ : 
' lal T<JI. 

-
Standard antitoxin 

(units) ........... 1 I I I I 
Toxin 55 A (c.c.) .... 0.22 0.24 0.26 0.28 11.3 
Ha:molysis ......... - - - - +-r++ 

,. 

2nd T<JI. 
. 

Standard antitoxin (units) ...... 1 1 1 I 
Toxin 53 A (c.c.) ••••••••••••• 0 0.28 0.29 0.3 0.31 
Hremolysis ............ • • • • .. • • - - ++++ ++++ 

Test dose : 0.30. 
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3. Determination of the hremo/ytic test dose of toxin 55 B : 

Test dose : 0.26. 
Comparatively weak toxills were also tested ; the test dose came 

out as high as 0.6 and 0.7. It was felt, however, that, at so high a 
level, the determination becomes less accurate. It is therefore 
advisable to use for the hremolytic test dose toxins which are very 
potent but have been stabilised-i.e., kept in the ice-chest for some 
weeks or even months; under these conditions, the assay is extremely 
accurate. 

I I. Determination of the Antitoxic Potency of Antitoxins S and T 
by the II remolytic M etllod. 

1. 1'oxin used: No. 53 = test dose: 0.19 : 

hi Tut (preliminary). 

Toxin 53 (r.c.) •.•... 0.19 0.19 0.19 0.19 0.19 
Antitoxin S. (c.c.) •.. 1 /100 1 /150 1/200 1/250 1 /300. 
H~cmolysis ......... - - - ++++ ++++ 
Toxin 5:1 (c.c.) •..... 0.19 0.19 0.19 0.19 0.19 
Antitoxin T. (c.c.) .•• 1/100 1/150 11200 1/250 1/300 
I hemolysis ......... - ++++ ++++ ++++ ++++ 

2nd Test. 

Toxin 5:1 (c.c.) ... 0.1 !l 0.1!1 0.19 0.19 0.19 0.19 0.19 
AntitoxinS. (r.c.). I /:.lllO 1 /205 1/210 1/215 1/220 1 /225 1/230 
Hlcmolysis - - +++ ++++ ++++ ++++ ++++ 
Toxin 5:1 (c.c.) ... 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 
Antitoxin T. (c.c.). 1/100 1/115 1/120 1/125 i/130 1/135 1/140 1 /145 1/150 
Hremolysls ...... - - - - + +++ ++++ ++++ +++-t 

-

3rd Ttsl. 

Toxin 53 (c.c.) , .. , .. 0.19 0.19 0.19 0.1.9 0.19 0.19 
Antitoxin S. (c.c.) ... 1/200 1/205 1/210 1/215 1/220 1/225 
Hll~molysis ......... - ++ +++ +++- +++- ++++ 
Toxin 53 (c.c.) •..... 0.19 0.19 0.19 0.19 0.19 0.19 
Antitoxin T. (r.c.) ... 1/125 1/130 1/135 1/140 1/145 1/150 
Hl\•tnolysis ......... - - + +++ ++++ ++++ 

The following are the antitoxin titres obtained with test toxin 53 : 

For antitoxin S : 210, 210, 215, 220. 1\Iean va.lue : 215. 
For antitoxin T : 135, 140, 145. 1\Iean value : UO. 
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2. Determination of the antitoxin litre& of S and T sua with toxin 
So. 55 A: 

hi Ttsl. 

Toxin 55 (c.c.) o o'o • • • 0.3 o.~ 

Antitoxin S. (c.c.) ... 1 ,200 1 ,'2115 
H'cmolysis •• 0 •••••• -- -
Toxin 55 (c.c.) ...... 0.3 0.3 
Antitoxin T. (c.c.) ... 1}300 1_11:1:> 
Hremolysis ......... - -

Antitoxin S = 220-22:> units per c.c. 
A!ltitoxin T = 1-t:> units per ~.c. 

-

0.3 ll.:l 0.1 
I ;210 1 ;:.! J.j I J:.!O 
-· - '+ 
0.3 11.3 n.:1 

1;1111 1 I 1."> I a:,u 
- ++++ .._ ~ + !-

-- . -

These experiments show, for serum S, a titre varying hl'lwt•t'n 
210 and 220 units per c.c. and, for serum T, a titre varying hl'lwt•t•n 
140 and 145. This dt•gree of accura~y in the titration of a ~··rum 
is thought to be entirely adequate, and comparablt', if not sup .. rior, 
to the accuracy achieved in the assay of other sera. 

The assay by the hremolytic method has bt•cn discusst•tl ut some 
length because it is extremely easy, quick, a~curate anti inexpensive; 
assuming that the results in vivo correspond to the titration in vitro, 
the hremolytic method of titration will appear prcfPrahlc lll'cause 
of these various advantages. 

B. Intradermal Jlelhod. 

I. Determination of the Skin Test Dose. 

The first question that arises is whether the hremolytic dose L•·ars 
any constant relation to the skin dose of a toxin. If it tlot·5, then, 

the ratio hremolytic test dose will enable the skin test dose of another 
skln test dose 

toxin to be calculated when only the ha-molytic test dose is known 

-e.g.: 

H~molytlc tnt dose toxin t & 

skiD test dose toxi.D 1 b 

H:rmo1ytle t~t d~e toxin 53 1 & 19 32 • or.---. whence X-
skiD test do.e toxin ~ :l.S X 

The skin test dose, therefore, is 0.032. 

Does this ratio exist in fact ? 
6 
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1. Determination of/he skin lest dose of toxin l\'o. 53 : 

Test. 

Sl:.1mlard antitoxin 
0.1 0.1 0.1 (c.c.) 0.1 0.1 0.1 ............ 

0.!133 O.t!3H 0.039 0.042 Tux in (~o. 53 c.c.) ... 0.027 om 
lh~nctlnn - - - necr. ncrr. necr. .......... 

·---

lienee the test dose is 0.0:36, or very slightly higher than that 
UJ('ordical quantity. 

2. Determination of/he skin lest dose of toxin No. 55 B: 

A. By 1'hwrelical Calrulalion. 

Jl<rmolytlc test dose of toxin 55 B. = 0.26. 

15 26 h X 43 It 25 = X' t en. = . 

The skin test dose, therefor, is 0.043. 

B. lirJ Animal E.rperimenls. 

Slnmlnrtl llllli· 

toxin (units) ... 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
Toxin[)[) U (c.c.). 

(0.2 c.c. Injected 
Into the guinea-
pi~) •••• 0 •• 0. 0.035 0.038 0.0·10 O.OH5 0.043 0.045 0.048 0.051 

Hcudion ...... - - - - - necr. necr. necr. 

The skin test dose is 0.45, and is thus slightly higher than 
the h•st dose as calculated theoretically. 

II. Dt'lrrminalion of the Anliloxic Potency of Antitoxins S and T 
by the Intradermal Method. 

Toxin 53 was used. Test dose : 0.036. 

lsi Test.· 

Toxin 5:! (r.c.) ...... 0.036 0.036 0.036 0.036 0.036 0.036 
AntitoxinS (c.c.) .... 1/IUO 1/200 1/210 1/220 l/230 1/240 
lkndion •••• 0 . . . - - - necr. necr. necr . 
Toxin 53 (c.c.) ...... 0.036 0.036 O.O:Itl o:o36 0.036 0.036 
Antitoxin T (c.c.) .... I /110 1/120 1/130 1 /140 1/150 l/160 
Ht'udion ....... . . - - necr. necr. necr. llC<'f. 
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• 
' 2M :rat. 

Toxin 53 (e..e.) •.•••• 0.036 0.036 0.036 0.038 0.036 
Antitoxin ·s (e.e.) ' (mean value 1 /215) •• l/205 1/210 1/215 11220 1/".m 
Reaction ............ - nec:r. :tt nec:r. necr. 

·Toxin 53 (e.e.) •••••• 0.036 0.038 0.036 0.036 . 0.036 
Antitoxin T (e.e.) 
(mean value t /130) •• l/120 t /125 1/130 l/135 11140 

Reaction ........... - neer. ' nec:r. neer. 

The antitoxin titre, as determined by the intradermal method, ia 
thus seen to be from 215 to 220 units for antitoxin S and 130 units 
for antitoxin T. 

C. Method bg Inoculation of the Mouse (lntraperitontt~lln/«Uon). 

Temporary difficulties in obtaining mice set limits to these experi. 
ments, which extended only to the determination of : • 

· (a) The intraperitoneal test doie of toxin No. 53 for the 
mouse; . 

(b) The titre of antitoxin S.lly means of th~asame method. 

I. Determination of the Test Dose (lntraperilontal Injection into 
the MoU3e). 

Determination o/the test d0$t for tozin 53. 

· 1 unilln 0.5 e.e. 

Tozln 58 (e.c.) 

o.:u 
0.28 
0.28 
0.30 
0.32 

1/4 
414 
3/4 .., .. 
4/4 

The volume oi the injection per mouse is thus 0.7 c.c. 
The test dose may be put at about 0.!5. 
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I I. Determination of the Potency of Anliloxin S by the Intraperitoneal 
Method. 

. Antitoxin 53 (<.c.) Number of mice dead after 
three day~ 

I /190 1/5 
I /200 I /3 
1/210 2 /5 O.:.!!i .................. + 1/220 1/5 
1/230 0/5 
I /240 3/5 

This experinu·nt is of no great value, as the intraperitoneal test 
do~e was not established on a sufficient number of mice. The 
antitoxin titre of serumS may, however, be put at about 240 units 
per c.c. 

· General Remarks. 

Tht•se few experiments seem to show that the hremolytic, intra
dcnnal and intrapt•ritoneal methods of determining the antitoxin 
litre of the anti-staphylococcus serum yield the same results in 
pradke. If it should prove that these methods are always equiva
lt•nt, which implies that the· toxin is always one and the same, then 
I he lumwlytic nwthod would l!eem to be preferable because, being 
simplt•r, more accurate, quicker and cheaper, it presents all the 
advantages of a method in vitro as compared with methods in vivo. 

Still greater accuracy can be achieved in the hremolytic method 
by using calibrated pipettes for the dilutions and micrometric pipettes 
(0. 1 c.c. divided into hundredths) to deliver the toxin. 

If kept cool and in the dark, the toxin retains its toxic potency 
unimpahed. It is advisable to verify the test dose every three 
months. It may be added that, if the standard antitoxin is adopted, 
it would be dl•sirahle for the various laboratories working on the 
question to receive a few .c.c. of standard antitoxin once or twice 
a year, so that they can readjust thrir toxins. We are sure that 
the adoption of a staphylococcus antitoxin standard will facilitate 
the study of staphylococcus toxins and antitoxins by making it 
possible to compare the results obtained in difTerent laboratories 
and so stimulating research in this field. 
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4. REPORT RECEIVED FRO'! DR. C. E. DOL\IAS, TilE Cos:-.\U;Rr 

LABORATORIES, ToRosTo, CAsADA. 

Abridged protocol showing : 

(a) Dctermination or" kst dose" or staph~·loconus to,iu, 
~o. 21 rn, and 

(b) Assay or staphylococcus antitoxins SandT, by: 

(i) ll.cmolytic method (rabbits' rt·d blood corpusdt•s): 
(ii) Intracutaneous method (guinra-pig) : 

(iii) Intraperitoneal mrthod (moust•). 

Intravenous method (mouse) and intracutaneous nwthud (raloJ.it) 
not completed. 

I. The llremolylic Method. 

(a) Delamination of/est dose of toxin 2t m. 

Standard A.T. (P. 
units) .......•... 

Toxin 24 m (c.c.) ... . 
H:.t•molysis ........ . 1 l+f~l 1 

0.01 0.1)2 0.03 0.04 
0 0 C- C 

Test dose, (LH), taken as 0.03 c.c. 

(b) A.ssay of staphylococcus anlilo.rin.Y S and T. 

u 
It 

Amotmt of toxin In f'RC'h mhtnrt' = 1 t~l fiH<~~f' I fUn f' f'.) 

..\mount (c.c.) or I -
antitoxin S .... 0.004 0.005 ll.Oit6 I 0.0117 0.!"18 H.OU':) U.UI I I• .I'. 

Ht-emolysls .... c c p 0 0 0 0 (' . -
Amount (c.c.) of 

antitoxin T ... 0.(K14 O.ll05 0.0116 O.IK17 O.IHIH 0.1""-' 0.111 I I•.l'. 
H;emolysis ..... c c c c (~- 0 0 C-

. 

Strength or antitoxin S = 1/0.006 P.L. p .. r c.c. = llili ± 11. 

A later estimate, using smalll'r incrt•mt•nts of antitoxin, gave 
1 j0.0063 as a closer approximation-i.e. 1:i!J ± 7. 

Strength or antitoxin T = 1/0.0011.) P. U. per c.c. = 117 ± h. 
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A later estimate, using smaller increments of antitoxin, gave 
1 /0.00118 as a closer approximation-i.e. Itt ± 4. 

II. lnlraculaneou.~ .He/hod (Guinea-pig). 

(a) Delamination of/est dose of toxin 2! m. against 0.5 P. unit. 

Sturular!l A.T. (l'.ll.). .. 0.5 0.5 0.5 
Toxin 2·1 nt (r.c.) ...... 0.0~2 0.028 . 0.024 
lka<·llon ............ + + + 
Jftl'IIIOiy!il!o! I . . . . . . . . . c c c 

. 

0.2 c.c. of mixtures injected. 
Tt•st dose (Lr) taken as 0.047 c.c. 

(b) Assay of anliloxins S and T . 
. " 

Toxin 24m 

I 
Dllntlon of Guinea-pig 

(<'.0.) nntitmdn S "kin nr('rnsi!il 

1 /I 20 0 
1 /130 0 

0.047 1/1411 0 
•••• 0 0 1/150 ± 

1/IHO + 
1 /170 + 

1 l<:'sl dose + 

0.5 0.5 
0.020 0.016 

0 0 
c C-

Dilution of 
antitoxin T 

1/100 
1/110 
1/115 
1/120 
1 /125 

1 test dose 

Serum S contains 150 ( + 7) P.U. per c.c. 
Serum T contains 115 (- 2) P.U. per c.c. 

II I. Jnlraperiloneal Me/hod (.\louse). 

(a) Dl'ierminalion of it's/ dose of lo.rin 2 t m. 

0.5 on 
000 0.016 

0 + 
0 c 

Guinea-pig 
~kin necrosis 

0 
± 
+ lr-

+ 
+ 
+ 

Stamturd antitoxin I Toxin 2-1m (c,c.) Proportion of mice dead 
--------------------------------------l----w~i~tl~li~n_t~h~~~~da~~~~~-

OOllO •.....•.•.••••.. I 
Tl•st dosl' takl'n as 0.0!\ c.c. 

0.033 
0.040 
O.ll41i 
0.0:13 
ll.OtiO 

O.Ollll 
0.000 

O.Oliti 

1 ;G 
2!6 
316 
3/6 
5/6- 13/17 (sum of 

3 delrrminations) 
6 6 
0/:1 

' Hnbl>il red l>lood cells lHI<Io<l to remainder of mixtures (LH = 0.032). 

. 
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(b) Assay of staphylococcus anlito.rins Sand T. 

- . . 

Toxin 24m AntitoxinS Pro port ion of 
Anltto'\.ln T ll'rniM>rllon ol 

fc.c.) miC"r •lt·nd min• dnut 
within thrf"f" r1ny~ (c.e.) 

, withm thr""" '''•'"" 

. 1.'1111 0 6 I ~IU 

I .•1211 2 II I , 14~1 

0.06 c.c. I , t:l.'\ 3 12 I Ill\ .... I •1511 5 14 I 'II~ 
I 1711 7 •II I 1~11 

I t ;:.wo 5 '6 I /I:!U 

Estimated potency of antitoxin S = 130 ( +) P. units. 
Estimated potency of antitoxin T = 110 ( +) P. units. 

~·~I 

I li 
2 H 
I' X 
~ li 
tl ·ti 

Determination of Intracutaneous Test Dose ( llabbil) 
against 0.5 P.U. 

0.5 P. U. tn t"ach mh.ture. 
. - . . . Totnl voluml" of mlxturM ") c c 0 2 c c or Mil('h lnjrctrft 

Toxin 24m (c.c.) ...... 0.01 0.012 0.(1(4 O.lllti 1 0.111 K 0.0'.!0 
Heaction 0 ••••••••••• 0 0 0 + + .;. 

}-hemolysis 1 ......... 0 0 0 lr C c 
. . 

Intracutaneous test dose (rabbit) = 0.032 c.c. 

Summary ofllesu/ls. 

O.lr.!:! 

+ 
c 

Mrthod Tf""lt rlMf' Antito,in S Antltn,ln T 

H••molvtic . . . . . . . . . . n.n3 c.c . 15!1 (±7) P.t·. Ill (±I) 1'.1'. 
Jntracu.taneous (~uinea-

pig) ••• 0 •••• 0 ••••• 0.017 c.c. t:;o (+i) P.C. Jt:;(-2)1'.1". 
Intrapt>ritoneal (mouse). O.llfl c.c. !50 + P.l'. II II 
lntrucutancous (rabbit). o.o:~2 c.c. -

Probable potency of antitoxin S = t51-Hi2 P.L 

Probable potency of antitoxin T = 110-ll.i P.L 

' On addition of rabbit erythrocytes to mixtures sub\e-quenlly. 

+ 1'.1". 
--
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5. REPORT RECEIVED FR0:-.1 DR. TH. :\IADSEN 

RECORDING THE INVESTIGATIO:-IS OF DR. CLAUS JENSEN 

AT THE STATE SERU:-.1 INSTITUTE, CoPENHAGEN. 

The investigations reported below will be confined to the study 
of the possibility of standardisation of staphylococcus toxin and 
antitoxin by the intracu{aneous method in rabbits on the basis of 
the provisional antitoxin unit mentioned above ; they should only 
be considered as preliminary. !\lore thorough investigations on the 
prohlcm will he taken up at this institute and will be reported later. 

The prcst>nt experiments have been conducted in accordance with 
the main principles used for the intracutaneous testing of diphtheria 
toxin and antitoxin in rahhits, and all details as to the rabbits used, 
tn•almt•nt, pipt,Uing and technique of injection will be found in the 
monograph 1 published from this institute in 1933. 

1'he materials used.-The toxin employed in the present study, 
staphylococcus toxin S 300, was kindly supplied by the National 
Institute for l\Iedical Rt•search, London. At that Institute, the 
following. values for the toxin had been determined : 

Minimum h••molytic dose (ral>l>lt cells) 0 •••• 0 0.0012 c.c. (± 100 %) 
1.11 (see Appendix) ••••••••••••• 0 ••••••• 0 •• = 0.10 c.c. (± 10 %) 
M.ll.O. (guinea-pigs) ••• 0 ••••••••••••••••• = 0.0025 c.c. (± 100 %) 
J.r tO (I.e. 1!\linen-pig ; see Appendix) ....•• , , , • , , = 0.018 c.c. (± 15 %) 

L+ (l.v. mit-e; see Appendix) ••••••••••• 0 •• = 0.14 c.c. (± 15 ~~) 

Some of tlwse vaiUl'S have also been determined at this institute 
and will be found below. 

The antitoxins used were : (a) the dry provisional standard for 
staphylococcus antitoxin; (b) a glycerol solution of the provisional 
st.andnrd for staphylococcus antitoxin, 1 c.c. = 20 P. units ; 
(c) staphylococcus antitoxins SandT of unknown potency. 

1'he lt~sion produced in the rabbit's skin by the injection of staphylo
coccus lo.rin.-The efTect of staphylococcus toxin when injected 
intracutarwously in rabbits is essentially a necrotic one. It may 
be prrcrdl•d or accompanied by some redness and induration. The 
r<'dn<'ss is gt•nerally transitory and does not seem to be specific, as 
in most casl'S it is not neutralised by staphylococcus antitoxin. 

' Clnus JRss1-:s : D1'e intmculant Kaninrhenmethode :ur Auswerlung von 
Diphlheri•-Too:in und -Anliloo:in. Levin & Munksgaard, Publishers, Copen
hagt•n, 1933. 
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On the other hand, the necrosis is completely prohilli!t·d lly a 
sufficient amount of antitoxin. 

Reading.-When a not too small amount of toxin or fairly umh·r
neutralised mixtures of toxin or antitoxin are injedt•d, the evi<lt•nn• 
of free toxin can be clearly seen as an ischa·mic art•a of till' ~kin at 
the site of injection one or two hours later. ::'\ecrosis will lw wl'll 
developed twenty-four hours aftt·r injection. At this tinw, a n•;uling 
can easily be made and in most cases agrt•t•s with the forty-dght
hours reading. In some instances, howevt•r, a .duhinus hwnty
four-hours necrosis may have developed into a ddinitc n••rrosis. 
For this reason, the final reading should takt pluct on tht smmd day 
after injection. The reading is conveniently recortlt•d by tht• follow
ing abbreviations : 

n? = dubious necrosis ; 
n = superficial but definite necrosis ; 
N = pronounced necrosis ; 

the size of the reactions given in millimctres as the arithnwtical 
mean of the smallest and biggest _diameter. 

Determination of the M.R.D. (rabbits).-The method employed 
for preparing the dilution of the toxin S 300 for this dclt~rminution 
is given in the abridged Protocol I, which shows the n·actions 
produced by the same series of dilutions in three difTt·rent rabbit~. 

Protocol I (abridged). 
. 

Phosphate Amount of l\t"RcUon (tKond-day r""dl'._l~-' __ 
Toxin SSOO bullrr- toxin 

i'ahhit diluted solutton, pr"f'nt in Rabbit Rabbit Habhlt 1'-riu. 41U'U 1 : 80 isotonic. the 0.10 e.r. !\o. 4.jtJO !'o. ·UU8 1\.o,-&-WU 
I'R ;.:ut. inj{'{"tf'rl '"' c.c. .... c.c . 

0.050 0 •••• 0.95 0.011001;3 0 0 0 II 
0.01;3 • 0 ••• 0.94 O.OilUIJMIJ 0 0 0 0 

o.oxo ..... 0.92 0.00010 0 !m 0 I) 

0.10 ..... 0.90 O.Ofl0125 5n sS 6n Kn 
0.125 ..... 0.87 0.001116 Mn IllS Kn 11 Ill 

O.ln ..... 0.84 0.000211 !On JUS !lin ton 
0.20 • . . . . . 0.80 0.00025 IUS IUS lOS IllS 

. 
' Result: ~I.R.D. (in c.c.) = 0.000125 0.00010 0.00012.> 0.(JIJ01l5 

:\linimal reacting dose, 1\I.R.D., taken as 0.000125 c.c. 
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As the protocol shows, the value for the M.R.D. varies only 
very lillie for the three rabbits here tested and can be taken as 

0.000125 c.c. 

The stability of toxin S 300 in dilutions.-Only one experiment 
has ht•t•n made (see Protocol I, last column, rabbit No. 4499 (a); 
.the identical dilutions, that were used for the M.R.D. determination, 
were placed at 37o C. for four hours. No deterioration could be 
l'stablishcd, the M.R.D. being again 0.000125 c.c. 

Sensitiveness of rabbit's skin as compared to guinea-pig's skin to 
staphylococcus toxin.-As mentioned above, the M.R.D. of toxin 
S 300 for guinea-pigs was found by HARTLEY and LLEWELLYN 

SMITH to be 0.0025 c.c. In rabbits, the M.R.D. was twenty times 
bs-viz., 0.000125 c.c.-showing that the rabbit's skin is much 
more susceptible than that of guinea-pigs. 

Determination of the LR /30 lest dose 1 of lox in S 300.-Protocol II 
shows the manner of making the mixtures for the determination 
of this h'st dose, the reactions produced and values obtained in 
three different rabbits. 

Protocol II (abridged). 

Phn!~!phalc Standard Amount Reaction ('\t"C'ond-day rPading) 
1'o~ln S 300 LmtTt•r· A.T. or to,ln 
dllutr1l 1 : 0 ~olullon, dlhth•d I : 20 f,t<'Sl'nt in Rabbit Rabbit Rabhit botonlc, (0.1 c.c. - t lf' 0.10 c.c. 

Pn 7.:1R 0.1 P.tl.l tnlt><'f<"d No. 4500 No. 4499 No. 4.l09 

c.c. c.c. c.c. c.c. 
0.1171 ..... 0.1:1 0.10 0.01125 0 0 0 
O.IIKII .•• 0. 11.12 O.IU 0.00:10 0 0 0 
O.ll!lll ..... 0.11 0.10 0.011:13 0 0 0 
11.111 ..... 11.1 (l 0.10 0.00:17 8:-1 5n 5n 
0.11 • 0 ••• 0.0\l 0.10 0.01141 tON 8N 12N 
0.12:i ..... 0.07 11.10 O.Oil-16 t6N ION 14r\ 
0.1~ •• 0 •• 0.06 0.10 0.(1052 18N 12N 20~ 

I.H/30-dose or toxin S 300 (in c.c.) ~ 0.0037 0.0037 0.0037 

T1•st dose, LR (30, takl'n as 0.0037 c.c. 

~ The t~s~ tlos(', ~R i:lO, i~ the qunntity of toxin which, when mixed with 
1 j.IO prov1smnul umt of unhtoxin nnd .injected intracutaneously in a Yolume 
of 0.~0 r.c., cuust·~ a ~ma~l but rhuructcristic necrotic lesion in the skin of the 
rnhhet, rurresponctmg 111 s1ze and character to that provoked by 1 M.R.D. 
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The end point taken for dl'lem1ining the lt•st dnse of tlw toxin 
is the quantity which just P<'mtits the dewlopnwnt of a small 
(5-8 mean diamder) but definite area of nt•rrosis (n - :\). 

Law of mulliple proportions.-,\ few experimt•nts haw l~t•t•n nt:hlc 
to find out if the law of multiple proportions holtls good. The 
results are given ln Protocol III. 

Protocol Ill : Law of Jlulliple Proportion.~. 

Test dose Ob"ervl"d value Calc. ,.,.luf' artf'r ~urnht-r or , .. n.n 
multi pit' JlMI(l, In ,,.., rtn..,f' 

c. e. c.c. .... 
LR.'3 ............. 0.0:17 (0 o,) 0.11:17 :UHl 
LR;IU ............. O.llll (0 ~~~) ll.OII K:, 
LR ,30 ............. 0.01137 (11 ~ ... ) o.on:17 :in 
LR :too . . . ••••• 0 ••• 0.0013 {15 °•0 +) O.lHIII Ill 
LR /300 • 0 •••••••••••• O.OOOu (38 % +) O.O<Ht:17 ll 

These show that the law of multiple proportions is valid for the' 
test doses LR /3, LH /10 and LR /30, each of these test dost•s contain
ing respectively 300, 85 and 30 1\I.R.D.s. The LR /100 test dose 
contains only 10 :\I.R.D.s and the amount of toxin is 15 per c•·nt 
higher than expected. The LR /300 test dose is 38 per ct•nt higher 
than expected and contains 5 1\I.R.D.s. For a first preliminary 
titration of a staphylococcus antitoxin of unknown poh·ncy, the 
LR /100 or LR/30 test dose will be more suitable. A fairly big 
rabbit (2,500 to 3,000 grm.) may easily take sixty injections of the 
former test dose and forty of the latter. 

For the final narrower titrations, the LR /3 dose should be 
employed. Each animal may take about thirty injt•clions. When 
squaring up the skin for the injections, the squares are incrt·ast•d 
in size corresponding to the mixtures containing less antitoxin, the 
tendency to the development of large reactions in this way lll'ing 

less troublesome. 

Control series.-On each rabbit used for titration a s••ril's of 
mixtures of the provisional standard antitoxin and the con,tant 
test dose of the toxin employed is always injected, the mixtures 
being prepared in such a way that the series contains owr-neutral
ised as well as under-neutralised mixtures. In this way, tht indi-
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vidual variations in the rabbits are eliminated. (For details see Claus 
JENSEN, 1933, lac. cit., pages IGG to 174.) 

A.~.wy of the Two Staphylococcus Antitoxins S and T of Unknown 
Potrnry: 

(a) Titration at the LR f?.O level.-A titration of the two anti
toxins S and T has been made in nine different rabbits in the manner 
indicated above. The way of preparing the mixtures, the reactions 
and the results obtained are given in detail in Protocol IV. 

The n·sulls obtained are fairly encouraging as to the use of rabbits 
for the intracutaneous testing of staphylococcus antitoxin. Owing 
to the correction determined by the control series, the values 
obtained for the two antitoxins in the different rabbits vary only 
a little. According to Protocol IV, the estimated potency of the 
antitoxins SandT (arithmetic mean) is 199 and 137 P. units respec-
livrly. . 

(b) Titration at the LR /3 level.-A titration of the two anti
toxins was also made by using the LR /3 test dose of toxin S 300 
in two rabbits. The results are given in Protocol V. As indicated 
hy this protocol, the reactions are very clcarcut. No doubt a 
titration at narrower limits could be made at this level of testing 
if dl•sired. The results are practically the same in the two rabbits 
and corn•spond fairly well to the values obtained in the experiments 
given in Protocol IV. The antitoxins S and T are here found to 
contain 190 and 141 P. units per c.c. 



l'rulurol IV (uhridyt•d). 

!I ~ ~" ~-~ --s-- ~! 

=:.:11 j.i 
•.. .!! 

Control· -~; il 4514 4530 aeries ~!~ ~- a_ t: -., 8 4548 4549 ..,..= ... i_,..! -~~ 

;.a~ ~ .. ~~ 

~- ~-_..;' ~ - -.... c. c • c.c. 
Test-toxin 

0.1:.!& 0.07 0.10 1.25 0 0 0 0 s 3UU IJ.I\ 0.09 O.lfl 1.1 0 0 0 0 diluted I : 9 O.IU 0.10 0.10 1.0 0 3n M::-1 I 0::-1 Tt•st dose 
ll.O!I 0.11 0.10 0.9 5n 12::-1 12::-1 14:-.J 

3 I.H /30 = 0.08 0.12 0.10 0.8 12:-. 16:0.: HN Jt\:0.: 
0.10 c.c. 

Correction: 0.9 1.0 1.0 1.05 

~ ~ 

!!"'f! .2 •· 
'; :0 ~· ~:........: 
":::-::::; .. l ... ~ .:--- - - -c.c. 
0.1-1 0.(1(\ 0.10 1-111 0 n (I (I 

\ tl.l:.!a 0.07 (1.10 tno 0 0 0 II 

AJ1tltoxln S .. ll.ll 0.09 0.111 IXO 11 n 0 II 
O.lll (1.1 0 0.\0 21HI 0 XS 5N HS 
H.CI~t 11.11 ll.lll 220 \liN to~ 12:'1: \1\S 

Hesult: \!IX 2tH) 2HU 2fHI 
(11.9 > 21Ul (1.0 X :.!I HI) (1.11" 2011) (1.0~ >: 1941) 

--!!y~ 
~~~ .:-- - - -c. c. 
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STAPHYLOCOCCUS ANTITOXIN 

Protocol V. 

Standard ' 
antitoxin Rabbit No. 4518 

Control-.ertea P.U. (aecond-<iay reading) 
fn mixture 

I 
1.4 0 

Test-toxin s 300 1.25 0 
undiluted ..... 1.1 0 No 

t.O 5n correction Teot doMe 0.90 IBN 
3 X Lll/3 = 0.80 20N 

0.11 c.c. 0.71 25N 

I. 
Tested for I P.U. per c.c. 

140 0 
l!iO 0 
180 0 

Antitoxin S •••••. 2110 12N Result : 190 
220 16N 
250 20N 
280 25N 

100 0 
110 0 
125 0 

Antitoxin T .••.. 140 BN Result: 140 
160 14N 
180 18N 
200 22N 

Antitoxin S: 190 P. units per c.c. 
Antitoxin T: 141 P. units per c.c. 

Addendum. 

I 

Rabbit No. 451~ 
(second-day reading) 

I 
0 
0 
0 Correction 
0 0.95 

14N 
22N 
30N 

I 
0 
0 
0 Result : 190 8N (200 X 0.95) 14N 

IBN 
22N 

I 
0 
0 
0 Result : 142 0 

(150 X 0.95) 22N 
24N 
28N 

A few experiments have been made to study the method of testing 
the two antitoxins S and T by the ha!molylic method. 

The technique employed is practically the same as that used at 
the National Institute for Medical Research, London, and indicated 
in the Memorandum:" A Provisional Stable Standard for Staphylo
coccus Antitoxin ", on pages· 5 and 8. The only modifications 
consist in the use of citrated blood (a 10 per cent solution of Na
citratc mixed with the blood in the proportion 1 : 20). The rabbit 



Prolorol VI (abridged). 

(a) Determination of lest dose of toxin S 300. 

Slund.,rd A.T. (P. units) .••••.• 1 1 1 1 1 
ToxinS 300 (c.c.) ••..•••.•••.• 0.16 0.14 0.13 0.12 0.11 
JJremolysis •••••••••.•••••.••• too % < 100% < 100% >50% >50% 

Tt•st dose, Lll, taken as 0.10 c.c. 

(h) Assay of staphylococcus antitoxin S. 

Toxin S 300 (c.c.) .... 0.10 0.10 0.10 0.10 0.10 O.tfl 
Antitoxin S (c.c.) .... 1 /:!liO 1 /:1~0 1 i~Xfl 1/2.'>0 1/220 I/21HI 
H<l'mnlysls ......... < too~~ < ltiO% < tuo o~ < IOU ~0 >50 ~u ca. 25 c~;, 

-- -

Estimated pott•nry or antitoxin S : 200 P. units. 

(l') ,\ssay of slaphylororrus anlilo.rin T. 

- - -

Tux inS 3tH I (C.l'.) •.•• 0.10 11.111 0.10 O.lfl O.IIJ ll.l" 
."-nlituxm T (C'.C'.) ..•• I ',!XO I :!.~.n I 2:.!11 I :!iHI I I XII 1 'lfi5 
ll•l·mulysis ......... ]00 ~o < ltH.) oo < llHJ 0~ ~ llHI 0

0 < tnu o~ > 50"0 

. 
- -

Estimah·d poh·nry of antitoxin T : 1 1:J P. units. 

1 1 
0.10 0.09 

ca. 50% truce 
-

0.10 0.10 
1/180 I /lfiO 

0 0 
--

r 

-

0.111 IJ.III 
1 .:t:,;) 11IH 

> !ifJ oo < ~,u uo 

> 25 uo 

- ---

-

1 
O.OM 
trace 

o.1n 
I I J.IO 

0 
-

-. 

0.111 
I 11:13 
tr:.u·e 

1 
0 
0 

--

0 
I /HO 

0 

- -

II 
111:s3 

IJ 

. 

-. 

"' "'' 
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red cells are washed twice with the phosphate bufTer 'solution 1 

p11 7 .38, which, at this institute, is used throughout for dilutions 
of toxins and antitoxins and for the preparation of toxin-antitoxin 

· mixtures, in place of the commonly employed 0.85 per cent KaCJ
solution. 

A series of mixtures containing 1 P. unit of A.T. in 1 c:c. is pre
pared, falling quantities of toxin are added and the volume of each 
mixture brought to 2 c.c. by addition of the phosphate butTer 
solution. The mixtures are allowed to stand on the bench for 
about fifteen minutes ; 0.5 c.'i. of a 2 per cent emulsion of the washed 
rabbit red cells is added, and the tubes are placed in a bath at 37° C. 
for one hour. They are then put on the bench for an hour, and all 
the mixtures except those with complete hremolysis are then centri
fuged for two minutes ; the reading is then very easily done. To 
t•stimate the degree of hremolysis, the mixture contained in two 
tubes with complete hremolysis is diluted corresponding to 50 and 
25 per cent hremolysis respectively. In this way, the test dose, 
LII, of the toxin is determined as the quantity of toxin which is 
nearly, but not quite, neutralised by 1 P. unit of antitoxin (the 
lube showing a partiallurmolysis .of approximately 25 per cent). 

The results obtained by this method are given i'n Protocol VI, 
on facing page. 

6. IlEPORT RECEIVED FROM DR. R. A. O'BRIEN, 

RECORDING THE INVESTIGATIONS OF MR. A. T, GLENNY 

AT THE WELLCO~IE PHYSIOLOGICAL RESEARCH LABORATORIES, 

BECKENHAM, ENGLAND, 

Prouisional Standard for Staphylococcus Antitoxin. 

The following is a summary of the results of our tests on the 
provisional standard, the two unknown sera (S and T) and our own 

1 This ronsists or 4 parts or Sortnsen's phosphate butler mixture p 7.38 + 
1 pnrt 2• per cent solution or NaCI in distilled, co, -rree water. Thi!' mixture 
Is Isotonic with the blood. 
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subsidiary standard (CPR 1895) which is 4.25 times the st:{ndard 
A.l-1958. 

H!l"molytte titratlons tntraC'Uiftn('ltlu• 
Results In P. units ror [--~'--"--'·it:.:h:....:cra:.:h;:,b:.:it_c:.:•.:.:ll.::•l __ 

1 
__ _:_tl::,:nc_;~~·::.:"":;:'".:.·:!:t':::'"~':_' __ 

-------·\-...:.a _;T_;o~'l;::n~l a + I' To~ in 

Provisional standard 
CPR IMU5 ........ I 
~ . :::::::::::: :·::! 

20 
315 
200 
110 

20 
310 
21K) 

IW 

21l 
31KI 
:,!1 Hl 

1:15 

:!0 

J·~· 
ISII 
t:t~. 

The tendency for lower guinea-pig valut•s may be due to titralinns 
at so low a level as LR /10, which, in our opinion, is too low for 
accuracy. We have always used what is now t>quivaknt to iLH flO, 
and so we suggest LR /2 as suitable with the new unit. 

7. 'REPORT RECEIVED FROM DR. G. F. PETRIE, 

RECORDING THE l:oiVESTIGATIONS OF DR. D. 1\lcf.L~:AN, 

AT THE LISTER 1:-~sTITUTE, ELSTREE, ENt;LANu. 

Preliminary 11:£molylic and Jnlrarulaneotu Tests. 

Preliminary tests by both the h:emolytic and intra1·ulatll'OUS 
methods were made in parallel against two freshly pn·p:m·d 

toxins : 

(1) A toxin prepared in Bigger's nu·diurn and lahdlt•d 
Bll.V; LH dose= 0.15 c.c., Lr /10 dose = 0.0;):; c.c. 

(2) A toxin kindly supplied by Dr. R. A. O'Bri1•n ; Lll 
dose = 0.10 c.c., Lr flO dose = 0.020 c.c. 

The tests with these toxins gave consistent results and indkatcd 
that, by the hrernolytic test, sampleS contained 180 P. units p1·r c.c. 
and sample T contained 130 P. units per c.c., and that, J,y the 
intracutaneous test, sample S contained 170-180 P. units per c.c. 
and sample T contained 120 P. units per c.c. 

7 
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Final Hremolylic Tests. 

, 
There was, however, some indication that either the test dose of 

these toxins had not been determined within sufficiently narrow 
limits or that it had altered slightly during the period these tests 
were being made. The tests were therefore repeated with other 
samples of toxin, prepared in Bigger's medium, which had probably 
become stahilised and the test dose of which had been precisely 
dctl·rrnincd. The results are given below: 

Determination of 1'est Do.~e of Toxin B28jV. 

bt Test. 

Glyrcrlnnted stand- . 
urd A.T. (P units). 1 1 1 1 1 1 

Toxin B2M/V (c.c.) ... 0.15 0.14 0.13 0.12 0.11 0.10 
I hemolysis 0 0 ••••••• 4 4 2 1 1 0 

· Note.-In all the tables ·1 =complete hremolysis; 3, 2, 1 = degrees 
of partial hremolysis ; 0 = no hremolysis. 

2nd Test: 

Hcconslltuted dry 
stnndurd A.T. (P. 
units) ........... I I 1 l I I 

Toxin U 28 /V (c.c.) ... 0.16 0.15 0.14 0.13 0.12 0.11 
I hemolysis ......... 4 3 2 1 tr 0 

The test with the reconstituted dry standard, when repeated, 
gave the same result. 

In the first assay of the antitoxins of unknown potency, the test 
dose of the toxin was taken as 0.13 c.c. ; in the second assay, the 
test dose was increased to 0.14 c.c., with the following results: 
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First a.~say of antitoxins S and T. 

-

Toxin B 2!1 'V (c.r.) ... 0.13 0.13 0.13 0.1:1 11.1:1 0 t:l ---
Antitoxin S (c c.) .... I :'220 1 i210 I :wo I :I \Hl I . I~~~ I . t 7•• 
liol·molysis . . . . . . . . . 4 3 2 tr II II 

Antitoxin T (c.c.) .... l /l.'lO I 115 I -110 1 it:t:) I I: Ill I '1 :!.·l 
Ha:molysis ......... 4 3 2 1 0 II 

- -

Second assay of anliluxins S and T and assay of another unlilu.rin, 
S 17, in/ended as a lubowlory s/andurd. 

-

Toxin 028/V 
(c.c.) • 0 •••••• 0.14 0.14 0.14 0.14 0.14 0.14 -- -- -- -- - --

Antitoxin S (c.c.) 1 /220 I '200 1 ,'21.0 I /I !Hl I /I !Ill I 1170 
Hol'molysis ..... 4 3 2 I I II ---- -- ---- --
Antitoxin T (c.c.) I 1150 I /l-15 I JHIJ I /1:15 I '1:10 1.1125 
H~molysis •• 0. 4 4 4 3 2 1 ---- - -- -- --
Antitoxin s 17 

(c.c.) •• 0 •• 0 •• I /310 1!330 I /320 I /310 I /31HI I .'2~10 
Hu:molysis .... 4 3 3 2 I tr 

Estimated potency from the final h;cmolytic h•sts : 

Antitoxin S = 200 units per c.c. 
Antitoxin T = 130-110 uuits per c.c. 
Antitoxin S 17 = 310 units pt•r c.c. 

Fina/Jnlraru/uneous Tests. 

0.14 n. 1 1 -- --
l,ltiU I ;'l'oll 

(l (l 

-- ---
l ,'1:!0 I !11 o 

I II ----
I /:lXII 1 /27H 

II 0 

The toxin B2fVI used was prepared in the same n1t·dium, and 
found to have a smaller Lr flO dose than D28 /V. 

In all the intracutaneous tests on the guint•a-pig, considerable 
difficulty was experienced, owing to variations in the response of 
individual animals, both in assessing the correct test dose of the 
toxin and in deciding on the" end points" of the titmtions. 
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Determination of Test Dose of Toxin B2 fV I. 

Is/ 1'e.~/ (three guinea-pigs) . 
. . 

SlnnclarU A.T. (P. 
unit•) ........ 0.1 0.1 0.1 0.1 

Toxinll2 /VI (c.c.). 0.045 0.040 0.0375 0,035 
I \coctluns ....... 1\N RN HN 2 guinea·pigs r 

HN 1 ~uinea·pig 
.. 

First Assay of Antitoxins S, T and S 17. 

(fest dose taken as 0.0375 c.c.) 
. ... 

Toxin 112 /VI (r.r.) ... 0.0:!75 0.0:!75 0.0375 O.O:l75 0.0375 --
Anllloxin S (c.c.) .... 1 /2200 1 /2100 1 /2000 1 /1900 1 /1800 
1\cu('llons .......... rN 
Slnn<iard A.T. (r.c.) .. 1/220 
Ht~nC'llonM .......... rn 

Antitoxin T (c.c.) .... 1 /1500 
HtHtdiOIIS .......... HN 
Slamlortl A.T. (c.c.) .. 1 /220 
1\t~ncllons .......... H'!n 

Anllloxin S 17 (r.c.) .. 1 /:!·10 
J \cnt•l ions ••• 0 •••••• HN 
Slamlard A.T. (c.c.) .. 1 /230 

rn 
.. 

n = large reaction. 
r = small reaction. 

rN rN rN rn 
1 /210 1 /200 1 /190 1 /180 

rn 1 r r 

I /1-150 I /1400 1/1350 1 /1300 
HN HN RN rn 

1 /210 1/200 1 /190 1/180 
H H r r --

1 /3:!0 1 /320 1/310 1/300 
liN HN RN rn 

1 /210 I /200 I /190 I /180 
r'ln r'ln r tr 

N = large area of necrosis. 
n = small area· of necrosis. 

0.1 

0.030 
tr 

0.0375 

1/1700 
r 

1 /1250 
rn 

These animals showed a definite variation in the intensity of the 
ll•sions produced by the test dose of toxin when added to doses of 
standard antitoxin with 5 per cent differences. Moreover, in none 
of them was the lesion produced by the test dose of toxin when 
adtlt•d to 0.1 unit of antitoxin as intense as those obtained in the 
animals used for the determination of the test dose. 

The resulls indicate that the potency of antitoxin S = 180 units 
per c.c., the potency of antitoxin T = less than 125 units per c.c., 
the poll•ncy of antitoxin S 17 = less than 300 units per c.c. 
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Second Assay of .·\ntitoxins S, T and S I i. 

The test dose was redett•nnined in duplirah· and tht• assay o[ lht• 
antitoxins was repeated. 

Determination of Test Dose of To.rin Irl 1 \' /. 

(Test dose takm as O.OJ5 l'.c.) 

Standard A.T. (P. units) ... fl. I ll.\ 0.\ ll.l 0.1 11.1 11.1 0.1 r TOldn B2 /VI (c.c.) . . . . . . . 0.050 0.11175 0.1145 11.1H2S n.HIO o.o:n:, n.n:,;,t u.n:\:![1 
Reaetlon, first guinea-pig . Hn Hn Rn r r r r r 
Reaellon, second guinca-piJ.!. II="' H:o> H:O.O r r r 

--1 0.04.') 
H I II -[·- --

Toxin B~ ,VI (c.c.) ....... 0.1145 11.nn lUllS ~j ~~ ti.U-&~ 

--~~· 
--·--

AntitoxinS (c.c.) ...•..... I /2000 I .·t!lllO I /IKOn 1; 17110' I llilHI 1 l.'ilH) 
Reactions . . . . . . . . . . . . . . , H:O.O n:oo; liS 1\S rn r'!n r 
Control (3 injections of 

! r'!n test dose + 0.1 P. unit) . r?n r 
-- ·-- -- -- -- -- -- ---

Antitoxin T (c.c.) ........ I 1\Silll I ·' \4.'>0 I ,' 1-100 I , t:151l I I .'II HI I 112'>11 I t~on 

Reactions .. : . ........... Ill' 1\S HS n:-; liS rn rn 
Controls (as above) ....... r r ----
Antitoxin S 17 (c.c.) ...... I' :33(1(1 I ;:1200 

rn I 
t r:uon t .:mno 1 :!~11u1 1 :!XlHJ 1 :!7on 

Reaction~ .............. HS HS ~~-- liS I liS I 
rn 

Controls (as above) ....... I r r 

In these tests, the control was arranged, not by varyinl{ tlw 
dilutions of standard antitoxin and mixing lhl'm with lht· lt•st dns1· 

of toxin as in the previous assay, hut hy givinjol to t•ad• animal 
three injections of the same mixture containing 0.1 1'. unit mixl'd 
with the test dose. 

The control reactions were again weaker than lhosl' ohtaint·d in 
the animals used for determining the test dost•, thus suggl'sting that 
the dose of toxin chosen was too small. 

The results, however, indicate that the potl'nry of antitoxin S -c 

HlO units per c.c., the potency of antitoxin T = lt·ss than 120 unit.~ 
per c.c., the potl'ncy of antitoxin S I i = less than 2i0 units pt·r r.c. 

The above ll'sts were thL•n repeall'd. using as a lt·st dust· 0.0.", 1'.1'. 

of the same toxin. 

rn 
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Third A.~say of Antitoxins S, T and S 17. 

Toxin 1!2 /VI (c.c.) .... o.o:;o O.O.'iO 0.050 0.050 0.050 0.050 0.0.';1) -- ---- -- -- - -
AntitoxinS (c.c.) ...... I /1900 I /I Roo 1/1700 lf!(i00 1/1500 l/1400 1/1300 
licnc·tlons ........... HN HN RN RN r r r 
Control• (:J Injections or 

test dO!'lC + 0.1 P. 
unit) .............. HN r?n rn - -- ------ - -

Antitoxin T (c.c.) .•... 1/1400 l/1300 1/1250 l/1200 1/1150 1/1100 l/1000 
licuctlons ......... ' . HN HN RN RN rn rn r 
Cuntrnl~ (usnhovt~) .... rn r?n r --~ - ------ --
AntitoxinS 17 (c.c.) ... l/3:!00 I /3000 l/2900 l/2800 1 /2700 1/2600 l/2500 
HcndJons ••••••• 0 ••• HN HN HN RN RN RN RX 
Controls (us above) ...• liN HN RN 

1'he reaction with l/2500 c.c. or S 17, though large, was definitely smaller 
than any of the three control reactions. 

The variation in the control reactions in the three guinea-pigs 
is ugain noticeable. 

The resulls indicate that the potency of antitoxin S = 160 units 
pt•r c.c., the potency of antitoxin T = 110-115 units per c.c., the 
polt•ncy of antitoxin S 17 = 260 units per c.c. 

Summary. 

The lul'molytic tests have given clear-cut results and the estimated 
polt•nrit•s are as follows : 

Antitoxin 
Antitoxin 
Antitoxin 

S = 200 units per c.c. 
T = 130-110 units per c.c. 

S 17 = (proposed laboratory standard) 
= 310 units per c.c. 

The pott•ncy of t•at•h of the three antitoxins, as estimated by the 
combilwd results of the three intracutaneous tests, is as follows : 

Antitoxin 
Antitoxin 
Antitoxin 

S = 160-180 units per c.c. 
T = 110-115 units per c.c. 

S 17 = 2l\O units per c.c. 
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The titres, when estimated by the intracutaneous method, are 
thus consistently lower tban those obtained by the hemolytic 
method. Moreover, individual guinea-pip showed COilsiderable 
variation in response to intracutaneous injection of the same toxin
antitoxin mixtures. 

8. REPoRT RECEIVED FROM DR. G. W. McCov, 
RECORDING THE INVESTIGATIONS OF D11. FLoYD C. TURNER 

AT THE· NATIONAL INSTITUTE OF HEALTH, WASHINGTON. 

A toxin made at Washington was tested aeainst the proposed 
standard antitoxin. By the haemolytic method, the following 
results were obtained : 

Proposed standard antitoxin 
(P. units) ••••••••••••••• 0 1 1 I 1 1 

Toxin (C24-10.26.33-frozen) 
(c.c.) ••• 0 •••••••••••••••• 0.07 0.06 0.05 0.(1.1 0.03 

Hrernolysis 0 ••••••••••••• 0 • c c p" 0 0 

The test dose, or LH, was taken. to be 0.05 c.c. 
The toxin used was made by inoculating strain No. 24 of the 

Connaught Laboratories, Toronto, Canada, into broth to which had 
been added 0.5 per cent MgS04 and sterilised twice by ateam at 
15 lb. for fifteen minutes and p8 adjusted to 1. Grown six daya 
at 370 c. in 30 per cent c~ and then Berkdeld filtered ann: 10,000 
merthiolate added as preservative, this toxin was ftltered on October 
26th, and kept in a frozen state until used. 

Using the "test dose" of toxin so elicited-i.e., 0.05 c. c.-the 
antitoxins S and T were tested by the hlemolytic method. 

Toxin (C24-10.26.33-
frozen) (c.c.) ...... 0.05 O.o5 0.05 0.06 0.06 0.05 

Antitoxin S. (c.c.) .... 1 /110 1 1125 11140 1/155 11170 l/185 
H;rrnolysis . . . . . . . . . 0 0 tr c c c 

Result.-Estimated potency antilo.rin S, about 140 P. unita per c.c. 
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'fox in (r.21-11J.2fi.33-
frozen) (c.c.) ...... 0.05 0.05 0.05 0.05 0.05 0.05 

Antitoxin T. (c.c.) .... l/50 l/65 1/HO I /95 1/110 I /125 
I l:cmoiy•i• ......... 0 0 0 tr c c 

Jle.mlt.-Eslimatcd potency antitoxin T, about 95 P. units per c.c. 

Drlrrminalion of T~R Dose of Toxin C2-t-10.26.33-frozen. 

Slaruinr<l nnlllnxin (1'. units),. 0.2 0.2 0.2 0.2 
Toxin (C21-111.2H.:l:l - frozen) 

(c.c.) ••••••••••••• 0 •••• '. 0.02 0,018 0.016 0.014 
lie suits (skin necrosis) ....... + + + 0 

Toxin 0.012 c.c., without antitoxin, used as control. 

Resu/1.-Tcst dose, T~R· taken as 0.016 c.c. 

0.2 

0.012 
0 

Up to the prt•sent, no intracutaneous tests have been made with 
this test dose of toxin to determine the potency of other serums. 

Drlcrminalion of the Test Dose of Toxin C24-10.26.33-frozen 
by lire Method of Intravenous Injection in Mice. ,. . 

Provl,.tonnl !!.lnTulard I Toxin C2·1·10.2tt3:1-frozen 
nntitoxln (C.<'.) 

) 

0.03 
0.04 

I P. uuil . . . . . . . . . . . . . . 0.05 
0.06 
0.07 

Proportion of mice dead 
within thrf'e days 

0/10 
• 0/10 

10/10 
10/10 
10110 

Ut,sult.-Tt•s't dose takt•n to be about 0.045 c. c. 
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Determination of the Test Dose of the Toxin C!l-10.2ti.:l3 by 
the Method of Intraperitoneal Injection in Jlirt. 

10:; 

antitoxin Toxin C2l-1H.26.33-fro7.f'D 
PrO'\"i§lonnl standard I ----· ·- ProJlnrtinn of mkr drad 

•dlhtn thrN" rllt\"' 

1 1'. unit ............. ·) ~:~:~ 
O.llti 
om 

n ttl 
3 Ill 

to ttl 
ttl ttl 
I 0 I t1 

Resuli.-Test dose of the toxin taken to be about 0.01.-, c.c. 

Summary. 

1. No sample of staphylococcus toxin was distribu!l·d with the 
standard antitoxin for the purpose of the international t•nquiry. 
At the time of distribution, our own stocks of suitahle h'st toxins 
were low, and, until recently, were of low potency. :\lorrowr, it 
appeared that questions relating to the suitability of tht• stnmlard, 
its practical application in assay, and the possible Ol'CUrrt•nfe of 
toxins and antitoxins differing qualitatiwly from what may be 
regarde'd as the characteristic toxin and antitoxin would he more 
completely investigated by the use of as many dillt·n·nt toxins, 
made from as many dillerent strains and by as muny diiTo·n·nt 
methods as possible. By the determination of the test dost• of 
these various toxins by means of the standard antitoxin, and tht• 
assay of antitoxins S (a pool of British antitoxins) and T (;!"pool 
of Canadian antitoxins) by means of them, information rq~arding 
these questions is provided for the considl·ration of the Comrni,sion. 

2. The results of all the ddern1inations of the polt•nl'Y of the 
antitoxins S and T are summarised in the following tabll'. 

The results of a large number of potency ddenninations 1·arried 
out at Hampstead, in which seven dillerent toxins and five dilTen·nt 
methods were used, indicate that antitoxinS con/aim 200 provi.,iuna( 
units per c.c. and antitoxin T contains 133 pruvisional units I'" r.c. 

The values returned from the :\lelbourne, Bru,sds, Copt·nhagen 
and Beckenham laboratories are practically identical with those 

. obtained at Hampstead. 
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Values returned by the Diflerent Investigators fur the Potency 
of Antitoxins S and T. 

~ 

I P. unlb pPr c.c. 

M('t hod of R~'BY 

Loboratory Jntrarutaneous I 1\IOU'\e 

lln•molytlc-rahbit Intra· Gulnra- Intra-cells Rabbit peri-pig venous tont"al - -
I larnpslcud •• 200 ; 200 ; 200 ; 200 200 ; 200 200 200 

200 ; 190; 
20(1 ; 200 ; 200 200; 

200 ; 200; 
\fclhourne .. 196 200 - -
Bru~sels •• 0 • 210; 210; 215; 220; 215-220 - - -

220-225 
Toronto • 0 •• l.'i9 150 - - 150 
COfJCIIhUj.(t.'ll . 200 - 199 ; 190 - -
Bcrkenhum .. 200; 200 200 ; 180 - - -
Elslrt•e ..... 2110 180 ; 160 ; - - -

160 
\\'u . .,.hlnf.(ton . J.IO - - L -

- -
llumpstcud .. 150 ; cu. J.IO ; J.IO ; 120 ; 120 ; - - -

J.l() ; 
1:!11-HO; 130; 1.10; 120-130 ; 130 J.IO ca. J.IO 
J.lll 125 

.\h•llmUL'IIC .. I :1!1 - 138 - -
Brussels .... 1:!5; HO; H5; 1~5 t:IO - - -
Toronto .... It~ 115 - - 110 
Copt.•nhu~cn . 1·1 :1 - 137 - -
Bl•t:kt•nhum .. I Ill; till 1:15 ; 135 - - -
1-:lstrcc ..... t:IU-140 < 125 :< 120 - - -... 11!1-115 
\\'a~hinf.(lon . U[) - - - -

-

Some of the valut•s returned from the Elstree laboratory, and all 
the vnlm•s n•turnl'd from the Toronto and the Washington labora
torit•s are Iowt•r, and the difTcrcnce is somewhat greater than is 
normally to be expt•cted even in an investigation of this kind in 
whkh the subject itsdf is ratlwr new and the practical experience 
of the partil'ipating workl'rs variable. At this stage, it is not 
possible to attt•mpt a full explanation of these lower values. It 
should bt~ nolt•d, in any cast', that the detection of the discrepancy 
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is due to the remarkable accuracv and unifonnitv of tlw rt·sults 
obtained in the other laboratorit•s.· Enquirit•s so f;tr nuHlt· su~g'''t 
that the discrepancy is due, in part, to dillt·n·rwt·~ in tht• wav in 
which the assays are carrit•d out and tlwir rt•sults inlt·rprdt·d. ;Httl, 
in part, to the use of toxins, eitht•r immt•diatt·ly after pn•parutinn 
or preserved in such a way that the normal maturation is pn·wnt,•tl. 

Co:-;CLl"Sross. 

It is suggt•sted that the following conclusions may ht• drawn front 
the results presented above : 

(1) That staphylococcus antitoxin can he assnyt•d wit!\ a 
high degree of accuracy ; 

(2) That methods of assay in which toxin-nntitoxinmixtun·s 
are tested for hll'molytic action on rabhits' n·d blood corpusdt·s, 
or by intracutaneous injection into guint•a-pigs or rahhits, or 
by intravenous or intraperitoneal injection into miec, nre 
simple and practicable and yil'ld consistent n·sults wlwn npplit•tl 
by difTerent investigators ; 

(3) That dry, stable preparations of staphyltK'ot·t·us nnti
toxin can be prepared and assayed in lt•mts of nn at-rt•p!t•d 
standard preparation ·; and that accuralt·ly starulanli .. ·tl 
solutions, ~uitable for distrihution for purpost·s of hiolngkal 
assay, can be prepared. 

RECO~I~IESIIATIOS. 

It is recommended that the Permanent Commission on Biologit·nl 
Standardisation of the Health Organisation of the uagut· of :\at ion" 
should accept the dry stable preparation of staphylorot·t·us antitoxin 
prepared at the :\'ational Institute for ~kdical Ht•St·arch, London, 
as the International Standard for this antitoxin. 

It is further recommended that the unit acct·pkd for in!t·rnational 
use shall be d~fined as the specific neutraJi,in!j adivity for staphylo
coccus toxin contained in 0.5 mgrm. of till' standard pn·paration. 
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• • • 
REPORT RECEIVED FROM DR. H. ScHMIDT, 

INSTITUTS FUR EXPERIMENTELLE THERAPIE" EMIL V~N BEHRING", 

MARBURG, GERMANY. 

(The following results were received from Dr. Schmidt after the 
report embodying the results of the international enquiry had been 
prepared.) 

My experiments have been very much hampered by not having 
a sufficiently strong toxin, and all efforts to get a stronger toxin 
such as required for comparison with the example cited in the 
Memorandum failed us so far. 

I. Titration of Toxin (variable amount of toxin + 1 P. unit A.T. ; 
volume made 2 c.c. in each tube and 1 drop of a 10 % suspension 

of washed rabbit's red blood cells added). 

Toxin (c.c.) .......... 0.35 0.325 0.30 0.275 0.25 0.225 
Hremolysis (after 10 hrs.) c c c lr-p 0 
Hremoiysis (arter20 hrs.) c c c tr p 

0.265 c.c. toxin taken as test dose. 

II. Preliminary Tests of Antitoxins S and T. 

Antitoxin S (c.c.) • 0 •••••• 0 0 •••• 1/100 1/200 1 ooo 
Hremolysis •••• 0 •••• 0 ••••••••• 0 0 c 
Antitoxin T (c.c.) •••• 0 ••••••••• 1/100 11200 1/400 
Ha~molysis •••••• 0 ••••••••••• 0 0 c c 

III. Repealed Tests of Antitoxins S and T. 

Antitoxin. S (c.c.) ............. ·I 1/200 I 1 /250 
H•cmoiys1s . .. . .. . . .. .. . .. . . . . . nearly 0 C 

1/300 
c 

Antitmdn S contains "probably 225 units per c.c." 

0 
0 

0.2 
0 
0 

1/800 
c 

1/800 
c 

1/350. 
c 



STAPHYLOCOCCUS ANTlTOXlS 109 

~titoxin. T (c.c.) •.....••..••. ·I 1/100 I 1/125 I 1 /150 I 1/17!1 
:emolysJS .. .. . . . . . . .. . . . . .. . 0 I 0 nearly 0 G 

Antitoxin T contains "probably 160 units per c.c." 

(Note.-Dr. Schmidt has not attempted a very accurate assay of 
the antitoxins S and T, and has used only the hremolytic method. 
Nevertheless, his results are interesting, as the values he obtains, 
by the use of his toxin, are of the same order as those returned by 
the Hampstead, Melbourne, Brussels, Copenhagen and Beckenham 
Institutes.) 
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APPENDIX. 

MEMORANDUM ON A PROVISIO:-o;AL STAlli.E STA:-o;DARD I'OR 
STAPHYLOCOCCL'S A:-o;TITOXI:-1. 

By 

Percival HARTLEY and Mar~aret LLEWELLYN s~nTB 

(from the National Institute for Medical Research, Hampstead, London). 

A dry, stable, provisional standard for staphylococcus antitoxin hns been 
prepared at the National Institute for Medical Research, London, und can 
now be supplied to research workers Interested in the study of sl<lphylococcus 
toxin, toxoid and antitoxin. 

It seems likely that a common basis of standar<llsntion for such product• 
will soon be required. If the provisional standard above mentioned meets 
with approval for the purpose indicated, it is at the disposal of the Permanent 
Commission on Biological Standardisation, either for adoption as the lnternu· 
tiona! standard or as the basis of such standard as the Commission may decide 
to recommend for adoption. 

In order that the Permanent Commission may be furnished with the necess· 
ary data and Information, the standard material Is supplied for such experiments 
as individual workers may wish to carry out. In the paragraphs which follow, 
investigations are suggested which are likely to provide the kind of Information 
required. 

The reaction between staphylococcus toxin and antitoxin resembles other 
toxin-antitoxin reactions very closely, and suggests that the system of biological 
standardisation and assay adopted should be bused on the same general prln· 
clples as those upon which the standardisation of diphtheria, tetanus and other 
antitoxins have been successfully established. Accordingly, a staphylococcuo 
antitoxin, reduced to the absolutely dry condition to ensure Ita permanence, 
is proposed for adoption as the standard preparation ; It Is suggested that 
the unit should be defined as the specific biological activity contained In a 
certain weight of the dry, stable standard prepar~tlon, that the "test toxins" 
used for assay purposes should be standardised In terms of the antitoxin stan
dard and unit, and that such standardised test toxins should then be employed 
for the assay of staphylococcus antitoxins. 

TuE STAPHYwcoccus Tox1ss ust:o. 

These have been prepared by the method descriued by PAntsH and CLARK 
(1932 ; J. Path. Bact., Vol. 35, page 251). The strain which, In this Institute, 
has yielded the most potent toxins is "Wood 86", kindly supplied by Dr. 1'. r.l. 
BuRNET. From a study of their properties, the toxins prepared In this Institute 
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appear to be Identical with tho.., described In the recent literature. They are 
lethal for rabbits, guinea-pigs and mice ; they produce characteristic necrotic 
lesions when Injected Into the skin of rabbits and guinea-pigs, and they cause 
hzmolysis of rabbits' red cells in Dilro. All these biological properties of the 
toxin are neutralised by the staphylococcus antitoxin which has been used in 
this Jn•tltute for the preparation of the provisional standard. 

TnE PROVISIONAL STANDARD STAPHYLOCOCCUS ANTITOXIN. 

Thia has been prepared by the usual method adopted in this Institute, whereby 
the final product Is contained In a series of sealed ampoules, each containing 
the same quantity of the dry standard. Actually, In the case of the provisional 
standard for staphylococcus antitoxin, 140 sealed ampoules, each containing 
0.4589 ± 0.0016 grm. of the dry standard, are available ; they are preserved 
under conditions ensuring permanence. Repeated tests have shown that the 
product Ia sterile. 

THE PROVISIONAL UNIT. 

It Is suggested that the unit for staphylococcus antitoxin be defined as the 
specific neutralising activity for staphylococcus toxin contained In 0.5 mgrm. of 
lht standard preparation. 

In making this proposal as to the dimensions of the provisional unit for 
staphylococcus antitoxin, consideration has been given to 

(a) The notation used In the labelling of staphylococcus antitoxins. 
Intended for clinical use ; 

(b) The use of the standard, and the unit, for the standardisation of 
,. test toxins" ; 

(c) The form of Issue of the standard ultimately to be adopted. 

(a) It Is desirable that the potency of new antitoxic sera proposed for pro
phylaxis and treatment should, if possible, be expressed In numbers of the same 
order of maguitude as those with which physicians are familiar in the case of 
diphtheria, tetanus and other antitoxins. 

It Is reasonable to expect that the potency of staphylococcus antitoxins 
prepared In the future will be greater than the potency of antitoxins prepared 
at present. It the unit now suggested were adopted, the values assigned to 
good specimens of concentrated antitoxin already being prepared for practical 
use would vary between 300 and 800 units, while those for natural sera are from 
100 to 200 units. The potencies, thus expressed In terms of the provisional 
unit, may be considered low ; but It may be pointed out that they are of the 
same order as those for low potency diphtheria and tetanus antitoxins; and if 
antitoxins prepared in the future attain even live times the potency of those 
prepared at present~ the ligures will still be comparable In magnitude with those 
In present-day use for diphtheria and tetanus antitoxins. 

(b) It Is convenient for the" test dose" of toxins used in the biological assay 
or antitoxins to be determined in terms of l unit or antitoxin or a simple traction 
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or multiple or the unit. On the basis or the provisional unit SUI!l!est•d, 
toxins have been obtained, the test dose or which lies between 0.1 •.•. and 1 •.•• ; 
in the experience or this laboratory, the test dose contains an adequate amount 
of toxin to give reasonable sharpness to titratlons-i.t., It contains a large 
multiple of the dose of the unmixed toxin producing the desirod biological 
reaction. Moreover, the possibility of more potent toxins boing prepared In 
the future and the determination of the "test dose" against quantities of anti· 
toxin larger than 1 unit (with consequent Increase In tho accuracy of titration•) 
has been borne in mind. 

(c) In order to economise the standard preparation and, at the same time, 
provide it for use in a stable, convenient and familiar form, the possibility of 
Issuing the standard preparation In the form of a glycerol solution has been 
investigated. A solution In glycerol-saline (glycerol, 2 parts ; JlOnnal salt 
solution, 1 part), of which 1 c.c. contains 10 mgrm. (20 provisional units) of the 
dry, stable standard preparation, can be prepared without difllculty. Thus, 
from this ·standard solution in glycerol-saline, dilutions can readily be made, 
such that 1 c.c. contains 2, t, or any desired fraction of the provisional unit. 

MHTHOOS OF AssAY. 

It is expected that each worker will employ the method, or methods, of ossny 
with which he Is most familiar and In which he has contldenre. There Is such 
a large degree of permissible variation In regard to such details as tho manner 
of making the toxin-antitoxin mixtures, the time and temperature during which 
the mixtures are left before the indicator is added or otherwise applied, tho "end· 
point" adopted, etc., that only the general principles on which a method of 
assay is based will be Indicated in the protocol which follows, and no attempt 
will be made to describe any particular methods In detail. Following the pro
tocol, a few short notes are added, relating to each o( the methods of a••uy, as 
employed in this Institute. 

Protocol (abridged). 

Showing (a) determination oC Ute" test dose" of staphylococcus toxin, No. 1 b, 
and (b) assay of a staphylococcus antitoxin, No. 10, by (I) the h:rmolytlc 
method (rabbits' red blood corpuscles), (2) the lntrocu tanoous method (guinea
pig), (3) the intravenous method (mouse) and (4) the intraperitoneal method 

(mouse). 

1. The Hlllmolylic Method (Rabbilo' Red Blood Corpuscle•). 

(a) Dttuminalion oftul dose of toxin lb. 

Standard A.T. (P. units) ...... t 1 I t 
Toxiu t b (c.c.) •......... - ... 0.17 0.16 0.15 

H~molysls ••••••••••••••• 0 c c p 

Test dose (LH) taken as 0.15 c.c. 

t t 
0.14 0.13 
tr 0 

8 
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(b) Auay of staphylococcus anlilo:x:in No. 10. 

Toxin 1 b (c.c.) ...... 0.15 0.15 0.15 0.15 0.15 0.15 

Antitoxin No. 10 (c.c.) 1 /360 1/345 1/330 1 /315 1/300 1/285 

H~cmolysls e c p tr 0 0 ......... 

Estimated potency or A.T. No. 10 = 330 P. units. 

c = complete hremolysis : tr = trace of hremolysis 
p = partial hremolysis : 0 = no hremolysis 

2. The Intracutaneous Method (Guinea-pig), 

(~) Determination of/est dose of/o:x:in 1b (v 0.1 P. unit). 

Stnndnrd A.T. (P. units) ..... 0.1 0.1 0.1 0.1 0.1 
Toxin 1b (c.c.) ............ :. 0.03 0.027 0.025 0.023 0.021 
Reaction •••• 0 0 0 ••••••••••• + + tr 0 0 

Lr 
Test dose (

1
0) taken as 0.025 c.c. 

(b) Assay of slaphylococcu& anlilo:x:in No. 10. 

Toxin 1b (c.c.) ............•. 0.025 0.025 0.025 0.025 0.025 
Antitoxin No. 10 (c.c.) .....•• 1/3600 1/3300 1/3000 1/2750 1/2500 
Reaction 0 0 •••••••••••••••• + ± tr 0 0 

Estimated potency or A.T. No. 10 = 300 (+) P. units. 

(c) Determination of lest dose of/o:x:in 1b (v 0.2 P. unit). 

Standard A.T. (P. units) ....• 0.2 0.2 0.2 0.2 0.2 
Toxin 1b (c.c.) •.....•...•... 0.050 0.046 0.042 0.038 0.035 
Reaction •••••••••• 0 0 •••••• L+ S+ ± 0 0 

Lr 
Test dose (5') taken as 0.042 c.c. 

(d) Assay of staphylococcus anlilo:x:in No. 10. 

Toxin 1 b (c.c.) .............• 0.042 0.042 0.042 0.042 0.042 
Antitoxin No. 10 (c.c.) ....... 1 /1800 1 /1650 1/1500 1 /1375 1 /1250 
Reaction .................. + ± 0 0 0 

Estimated potency of A.T. No. 10 = 330 P. units. 
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3. lntrm>tnous .\Irlhod (.\Ious. ). 

(a) Dtlf'rminfltion oJ t~sl dost of lo.rin lb (sum of 6 tit'lf'rminulintls). 

Standard antitoxin I Toxin tb (c,c.) Prorortlnn of mkf" dMut 
--------------------- ---------------------"/---~w~tl~h~tn~l~h~~~!''~":''!_ __ 

''· ""'' . . . . . . . . ·) 
Test dose taken as 0.2t c.c. 

0.19 
II. 20 
0.2t 
0.22 
0.2:! 

(ll) A.~&aq ol s!trphcJlocfJC·cu& antilu.rin .\'o. tn. 

(l ~ 

2 1 t 
1\ , II 

1 :i : l [) 
12 I~ 

Toxin 1 b I Anlltoxtn So. tO (c.c.) Proportln~-o-1 -~~:;--ls.;d 
-------------------------------------------"\---_;~~-·~'":':"~':":":~~·~"~·~~-·~--

'"''··············) 
t 13:10 
t 1:115 
t j:IOO 
t /2R5 
t /270 

Estimated potency n! A.T. Ko. 10 = 300 units. 

4. Intraperitoneal Method (.\louse). 

3 13 
:l ;:1 
2.'3 
I) ::1 
0.'3 

(a) Determination of Its! do.e of Iorin t b (sum of 5 drluminalion• ). 

Stanrlard antitoxin I Toxin tb (c.c.) -Pr-o-portion -~f~1r-~- df'&d 
--------------------- ----------------------J----w;;;,;il.:;h.:;i ".:..;'.:;".:;',...;.;_.;.''.:;":.:'.:.'---

0 :.'> 
t 17 

7 ill <P.o";<p . ) 

Test dose taken as 0.2 t c.c 

0.19 
0.211 
0.21 
0.22 
0.23 7 ·'' 10 Jill 

(b) Assa~ of slaphtJlucoccus antitoxin /l.'o 10. 

I 
Proportion or mice dead 

________ T_o_x_in __ l_b _______ ---An--tt-·t-ox_i_n __ N_o_._,_o_<_c_.c_._> __ 
1 
____ w;;;.;it.:;h.:;ln.:..,:l.:;h.:;~;.;_.:;'':::":.:Y.;.' __ _ 

) 

t /360 3 /3 
1 ,:~:m 5 tti 

0.21 c.c ............. ·.·. I 1:lllO 2/li 
1 121r. o /3 
t /250 0/3 

Estimated potency ol A. T. :-;o. to = 300 ( +) P. units. 
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(1) In this Institute, In the hremolytic method, the test dose employed (LH) 
Is the quantity of toxin which, when mixed with 1 provisional unit of antitoxin, 
causes partial hremolysis of the rabbits' red blood corpuscles added as indicator. 

It Is emphasised that, In this method, it Is essential that well washed rabbits' 
red blood corpuscles are to be used as Indicator ; the use of the red blood cor
puscles of other animals is inadmissible. 

(2) In the Intracutaneous test In this Institute, guinea-pigs are preferred 
to rabbits, 0.2 c.c. quantities of the toxin-antitoxin mixtures being injected. 

The test dose(~~) Is the quantity of toxin which, when mixed with 0.1 provisional 

unit of antitoxin, causes a small but characteristic necrotic lesion in the skin 
of the guinea-pig. 

White or light-<:oloured guinea-pigs weighing from 300 to 400 grm. are suit
able, and not more than Ove Injections should be made on each Oank of the 
animal. 

Readings are taken twenty-four and forty-eight hours after injection ; when 
greatly under-neutralised mixtures are injected, the evidence of free toxin can 
often be clearly seen a few hours after injection. 

On every occasion on which the Dna! titration of an antitoxin of unknown 
potency Is being made, Injections of mixtures of the test toxin and the standard 
antitoxin are made on the same animal for comparison. 

Greater accuracy In the assay of an antitoxin of unknown potency may be 

obtained by employing the ~; dose or toxin in the tests .. 

(3) In the Intravenous method (mouse), the test dose employed Is the 
quantity of toxin which, when mixed with 1 provisional unit of antitoxin, and 
Injected Intravenously Into the tail veins of groups of mice, causes the death of 
half the mice injected within three days. · 

In this test, mixtures are prepared of which 0.5 c.c. quantities contain 1 
provisional unit + varying quantities of the toxin under test (for test dose 
determination) ; or the test dose of the toxin + varying quantities of the anti
toxin under test (for the assay of antitoxins of unknown potency) ; and 0.5 c.c. 
quantities of the mixtures are Injected into groups of mice. 

(4) In the Intraperitoneal method (mouse) the procedure is exactly the same 
as for the Intravenous method (mouse), except that 0.5 c.c. quantities of the 
prepared mixtures are Injected lntraperitoneally. 

RESULTS OP THE AssAY OF STAPHYLOCOCCUS ANTITOXINS FROM 

VARIOUS LABORATORIES. 

In the following table, the results of the assay of a number of staphylococcus 
antitoxins, In terms of the provisional unit, are collected. "l'he antitoxins are 
.arranged, for convenience of reference, In three groups : 

(1) Staphylococcus Anliloxins, A to H.-These were pre11ared in an 
English laboratory, A, any Information as to their potency or preparation 
being designedly withheld until the potency tests carried out In this 
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.. -\.uay of Staphylococcus Antitoxins from Difltnnl Laborulvrirs in TtrmJ 
of th• Prooisional Unit. 

Anti· 
toxin l'\atnre of preparation, etc. 

Provt~lonal unih or stnphylococcu• 
___ ..,..:•.:..n.:..t.:..it_o,_m IN.'f c.c. 

H~t•mo. 
hotic 

method 
T.-.tt'd 

to 

lnln\• 
('Utn
n~l\l!ll 

IUt•lhod 
(J.(ulnf'tl-

- ---------r---1---,,..-
"" 

rt•l 
':.. 

15 
tn 
15 

A Injection ol killed staphylococci 
and toxin ................. . 

8 Injection of toxin alone ....... . 
C B, concentrated ............. . 
D A 1/3.3 dilution of C, Seitz 111-

tered .................... . 
E Horse E, after first immurusa-

tion with toxin ............ . 
F Horse E, after Sf."cond immunisa-

tion with toxin ............ . 
G Concentrated antitoxin from 

bleedings after first to fourth 
immunisations of horse E . .... 

H Horse E, pool or bleedings after 
llCth immunisation ........• 

1 Katurai A.T ..... . 
2 Kat ural A.T .. , ..• 
3 Concentrated A.T. 
4 Concentrated A. T. 
5 Concentrated A.T. 
6 Concentrated A.T. 
7 Concentrated A.T. 
8 Concentrated A. T. 
9 Concentrated A.T. 

10 Concentrated A.T. 

Lab.B 
potf'ncy 

detemtina• 
lion" 

In term" of 
P.unll~ 

(7fl) 
15.'> 
3X5 

770 
811) 
450 
25U 
3~0 

11 
12 

Natural serum .............. . 

13 
14 
1,5 
16 

Pooled plasma from severo I 
bleedinRs ................ . 

Concentrated A.T •............ 
Nature of preparation not statt·d. 
Kature of preparation not stated. 
Nature of preparation not stated. 

8-16 
70-120 

210 

60-120 

40-44 

320 

200-240 

70 
150 
3fi0 
800 
300 
7tHI 
760 
4411 
2.'i0 
3:!0 

12 

110 
80 

3fifl 
65 
ca. 5 

100 

20 

!flO 

10 

10 

10 

20 

J() 
10 
10 
10 
t.'> 
Ill 
10 
10 
10 
10 

2fl 

5 
15 
If) 
to 
20 

Jtj 
II HI-I 10 
:!XO 

60 

50 

·10 

2211 
300 

12 

IU5 
8fi-!JO 

3~0 

65 
ca. 5 

15 

25 

25 

Ill 
Ill 
to 

15 
Ill 

211 

5 
Ill 
to 
to 
10 
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Institute had been completed. Subsequently, a short history of each 
antitoxin tested was supplied by laboratory A : these histories are sum
marised in column 2 of the table. 

(2) Staphylocnccu& Anliloxin&, Nos. 1 to 10.-These were prepared in 
another English laboratory, B. They had been tested in comparison with 
a temporary laboratory standard antitoxin (No. 1 in the table) adopted 
for local use in laboratory B. Since the potency of this temporary laboratory 
standard could be easily and precisely determined in terms of the provisional 
unit, it was possible by a simple calculation to restate the potency values 
obtained In laboratory B for the antitoxins Nos. 1 to 10 in terms of the 

. provisional unit now proposed ; thus, the results of the potency tests carried 
out In this Institute could be directly compared with those obtained in 
Laboratory B (see column 2). These two .series of results are given in 
the table. , . 

(3) Slaphy/ococcus Antitoxins, No•. 11 to 16.-The antitoxins In this 
group were supplied by diiTerent laboratories In Europe, Canada and the 
United States of America. 

Little fomment on the results given In the preceding table Is necessary. No 
attempt .was made to assay the antitoxins to the ultimate limits of accuracy 
of which the methods of assay are capable. The figures illustrate the order 
of magnitude which, on the basis of the provisional unit suggested, would be 
assigned to the potency of staphylococcus antitoxins, natural and. concentrated, 
which are being prepared at the present time-viz., about 100 to 200 provisional 
units per c.c. for the former and about 300 to 800 provisional units per c.c. 
for the latter. 

The figures given for the group, A to H, are interesting in so far as they 
exhibit the 'kind of potency figures one would expect to obtain from serial bleed
ings of a horse undergoing immunisation and hyperimnwnis,ation, and for 
concentrated preparations of natural sera, etc. 

The llgures given for the group Nos. 1 to 10 are interesting, as they show 
that, by using methods of assay similar in principle to those employed in this 
Institute but employing locally prepared toxins other than those used in· this 
Institute, remarkably good agreement in the estimates of the potency of eight 
diiTerent samples of staphylococcus antitoxin tested in the two laboratories 
Is obtained. 

The figures given for the group Nos. 11 to 16, together with the others, show 
that the potency of staphylococcus antitoxins prepared in diiTerent parts oft~~ 
world at the present time vary considerably In potency ; since diiTerent labo,a
tories have reached different stages in the development of the methods an<\_ 
technique of the preparation of toxins, immunisation, etc., this variation is to 
be expected. 

It is consider~<! that the results of the tests of these twenty-four staphylo
coccus antitoxins. drawn from a variety of sources, emphasise the need for the 
.P.doption of a common standard of reference, in terms of which nil staphylo
corcus antitoxins intended for clinical use can be assayed. 
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MATERIALS Slj'PPLIED ASD SuouEsTmss FOR PRACTIC.\L APPLil:.\Tim..:. 

(1) A glyct>rol solution of the stanrlurd prt'paration of whkh l t.t. ronl41in5 
20 provisional units. 

(2) A scaled ampoule containing the total dry solids from 5 c.c. of the 
original staphylococcus antitoxin (0.45X9 ± 0.0\116 gnn.). It Is Slll!!:<">tcd that 
the contents of the ampoule be "reconstructed" in the followint( wny: 5 c.c. 
of sterile distilled water are added to the coutrnts of the ampoule ami the whole 
allowed to stand In the ice-box overnight. The ampoule Is rotutcd ll<'nlly 
between the palms of the hands until solution Is complete. The <lis.olve<l 
serum is transferred to a strrile graduated 50 c.c. cylinder. 

The ampoule Is washed out, eilhu (n) with successive 3 to 4 c.c. quuntlti01 
of sterile salt solution, the washings added to the cylinder, and the prO<'etlurc 
continued until the volume In the cylinder is 45.9 c.c., or (b) with 5 (or 6), 2 c.c. 
quantities of sterile salt solution, the washings being a<hled to the cylinder, 
and the volume made up to 45.9 c.c. by the ad<lition of glycerol. 

In either case, the solution so obtained contains 

20 provisional units in 1 e.e. 

The former preparation (a) is suitable lor the determination of the "lest dooe" 
of toxins by .!'ny of the methods described. Especial core should be t"ken to 
guard against bacterial contamination, and the reconstructed (s;.11ine) 1olulion 
should be preserved at Ice-box temperature. The glycerol solution of the 
standard preparation (b) is more stable; but Is less convenient lor U5e In the 
determination of the test dose of toxins by the mouse Intravenous or mouse 
intraperitoneal methods. Precise quantities can, however, be delivered 
from a Trevan mkrometer syringe (Biorhemical Journal, 1925, Vol. XIX, 
page 1111). 

(3) Samples from two staphylococcus antitoxins of unstated potem·y, 
labelled SandT, are also supplied. It is suggested that lntllviduallaboralorlcs 
should assay each of these in lt'nns or the provisional unit propo"ed, each worker 
using the method, or methods, he has in regular use, and by rneanJ of hi! own 

test toxins. 
The s~mples, SandT, supplied are to be regarded as staphylococcus antitoxin~ 

of unknown potency ; but, in order to economise time and material, it may be 
stated that the potency, in each case, according to the determinations made 
in this Institute, lies between tOO and 300 provisional units per c.c. 

A small reserve of the staphylococcus antitoxins, S and T, is held at this 
Institute, and further supplies can be furnished if required. Each ampoule 
contains 2.5 ( +) c.c. In order to economise the materlallli as far a!l po~5illle, 
it is suggested thot the primary dilutions o! the antltoltlns are made by using 

0.5. c.c. quantities. 
The experience so rar gained in this Institute has shown that the ruulh of the 

assay or staphylococcus antitoxins hy the h~cmolytic and Intracutaneous 
methods or testing give closely similar results and, in this respect, conlirms the 
experience reported. from many other laboratories. The pradke in this Institute 
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Ia to make the preliminary determination of potency by the hremolytic method ; 
the result, by thla method, gives the necessary Information for the "bracket" 
for the Intracutaneous, or other, animal tests. 

(There Ia some doubt as to whether the hremolytic and the necrosis-producing 
propertlea of staphylococcus toxins are due to the same principle ; but, In the 
present state of knowledge, and In view of the agreement so frequently obtained 
by the two methods of testing, the manner of conducting the tests as indicated 
above may be considered legitimate.) 



B. CONFERENCE ON THE STANDARDISATION 
OF SEX HORMONES 

held at London on July 30th and August lsi, Hl32.1 

PRELil\11:'\ARY 1'\0TE 

by Sir HENRY H. DALE. 

At a meeting of the Permanent Commission on Biological Stand
ardisation, held in London at the beginning of July 1931, Sir Henry 
Dale was requested to explore the possibility of an international 
agreement on standards of reference and units of activity for the 
sex hormones and, in due course, to arrange for a technical confer
ence of experts in this field. The only one of the sex hormones 
hitherto prepared in a state of chemical purity is the restrus-produc
ing hormone, originally detected in the fluid from ovarian folliciPs, 
but later found to be present in the human placenta, and to be 
excreted in the urine of pregnant women and mares. From the 
urine of pregnancy, it has been prepared in pure, crystalline form, 

• The following members were present : 
Sir Henry H. DALE, C.B.E., F.R.S., Director, National Institute lor 

Medical Research, London, President ; 
Dr. Adolf BuTENANDT, University of Gi!ttingen ; 
Professor E. A. D01sv, Ph.D., Medical School of the University of St. 

Louis, Missouri ; 
Dr. Ernst LAQUEUR, University of Amsterdam ; 
Dr. G. F. 11-IARRIAN, D.Sc., University College, London ; 
Dr. A. S. PARKES, D.Sc., National Institute lor 1\fedlcal Research, 

Hampstead, London ; 
The following also attended as experts : 

Dr. J. H. DuRN, London; 
Dr. E. C. DoDDS, llliddlesex Hospital, London ; 
Dr. Andr~ GIRARD, Paris ; 
Professor Vladimir KoRENCHEVSKY, Lister Institute, Elstree. 
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in sufficient quantities for chemical examination. It has thus · 
been obtained in two principal forms, a keto-hydroxy and a tri
hydroxy form of which the latter can be converted into the former 
by chemical treatment. The keto-hydroxy form orthe hormo~e 
is the more active by the ordinary method of testing, for the pro
duction of restrus in small animals subjected to oophorectomy. 

Different investigators have referred to it by various names
follicular .hormone, folliculine, restrin, theelin, progynon, menfor
mon. Both in scientific literature, and in the issue for therapeutic 
use of preparations containing the hormone, its activity has been 
indicated in " units " of physiological activity, the " unit " used, 
in each case, being the quantity required to produce restrus in a 
castrated rat or mouse. Such a procedure, however, has resulted 
in the use of a wide variety of such" units ". The quantity needed 
to produce restrus in the rat admittedly cannot be assumed to be 
the same as that required to produce the same effect in a mouse, 
even when the methods of administration and of appraising the 
result arc identical. It had accordingly become usual to refer to 
" mouse-units " and" rat-units". Not only, however, have there 
been differences of practice in dUTerent countries with regard to the 
species employed for the test. Even with one species of test animal, 
the " unit " will have a wide range of values, owing to differences 
in the method of administration of the hormone, in watery or in 
oily solution, in a single dose or in divided doses, or to ,differences 
in the stage of restrus accepted as indicating a " positive " effect, 
or in the proportion of such " positive "effects, in a series of animals, 
taken as indicating the effect of one unit. 

In preliminary correspondence with the experts who were later 
members of the Conference, it was agreed that the only basis for . 
international agreement on a common unit of activity for the 
restrus-producing hormone would, as in other similar cases, be 
found in the adoption of a standard substance, in terms of which 
the unit could be defined, and with reference to which the accepted 
unit could be measured by methods differing in detail. It was 
furthrr agreed that the keto-hydroxy form of the hormone, in pure 
crystalline condition, would be the suitable substance to form such 
a standard of reference. Opinions differed, however, as to whether 
an actual standard sample of the pure crystalline hormone would 
be required to be kept in and distributed from one centre. The 
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view was held by some that the standard could bt! sutnciently 
defined, in terms of chemical and physical charuch·rs, to enable 
it to be prepared as required in any country. Before tht' Confert"nce 
met, it had become clear, in the light of furtht•r evidt•nct', that ewn 
the keto-hydroxy horn10ne, as prepared in quantitit•s suitable for 
such practical use, consists of at least two isonu·ric substam·t·s and 
that these diller in biological activity. It had accordingly bt•conw 
clear that, if this substance was to be adopted as the international 
standard of reference, the creation of a central sample of it woulti 
be necessary. The other point on which opinions dilTercd was the 
amount of such a standard which should be adopted liS defining 
the activity of one unit. These were the main points to be consid
ered, in personal discussion, at the Confen·nce, whidt mt•t at the 
National Institute for 1\Iedical Research on July 30th and Au~:ust 
1st, 1932. 

RESOLUTIOt\S OF THE CO:\'FERENCE. 

A. <EsTRUS-PRODUCING HonMONE. 

The Conference agreed : 

1. On the desirability of finding a substance which can be used 
as an international standard of the <Pstrus-producing homwne, and 
to define a unit in terms of it. 

2. That there shall be one material standard pn·paration 
preserved as a central standard of reference. 

3. That the material standard will consist of the hydroxy 
ketonic form of the hormone, normally obtained from the urine. 

4. That the various countries will be invittod to contribute 
samples which will be combined to form the standard pn•paration. 

5. That the unit will be the specific <rstrus-producing activity 
contained in 0.1 gamma of the standard preparation, this quantity 
being approximately a third of the original rat unit of activity as 
defined by Professors Allen and Doisy. 

6. That the 1\ational Institute for :\!edical Hesearch will kct·p 
the standard and that Dr. l\!arrian, of the Department of Physiology 
and Biochemistry of the l'niversity College, London, he askt•d to 
co-operate in its preparation. 
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7. That by the term " specific restrus-producing activity •• 
is to be understood the power of producing, in the adult female 
animal completely deprived of its ovaries, an accurately recognis
able degree of the changes characteristic of normal restrus. For the 
present, the only such change regarded by the Conference as provid
ing a suitable basis for quantitative determination of activity in 
comparison with the standard preparation is the series of changes. 
in the cellular contents of the vagina!" secretion of the rat or 
mouse. 

8. That the comparison of an unknown preparation with the 
standard for such specific activity can only be accurately made if 
the conditions of administration of both, and of observing the results 
produced in each case, are completely identical, particularly in 
the following respects : 

(a) The standard and the preparation under test must be 
administered in identical solvents. 

(b) Administration should be by truly subcutaneous and 
not intramuscular injection. 

(c) The standard preparation and the preparation under 
test should both be administered by a method ensuring slow 
absorption at identical rates. This can be attained by adminis
tering both dissolved in the same oily solvent, in which case 
single injections may be used, or by preparing both in watery 
solution, and administering in an equal number of fractions, 
not less than three, the injections being spaced in an identical 
manner in both cases, over a total time of not less than nine 
hours. 

(d) The vaginal smears should be taken at the same 
intervals after the injection from the animals injected with 
the standard. and from those injected with the preparation 
under test, but should be continued at least once daily until 
the animals have returned to the direstrous condition. On the 

. day on which the maximum response is expected, at least two 
smears should be taken. If the maximum occurs in the animals 
receiving the standard and in those receiving the preparation 
under test, at intervals after the injection differing by more 
than twenty-four hours, the comparison cannot be regarded 
as valid. 
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{e) In comparing the activity of a pl't'parution with the 
standard, the procedure should aim at finding a do~c of tht• 
unknown preparation producing the chos~n limiting r.•at·tinn 
in the same proportion of animals as that in which it is protlun•d 
by a known dose of the standard. A mdhod should bt' l'lwst·n 
which has been proved, in the hands of the particular inwsti
gator, to be capable of ddt•mlining such equality of al'livity 
with an error not greater than plus or minus 20 Jll'r l't•nt. 
According to the experience of the mt•mbt•rs of tlw Conft•rt•nct•, 
an accuracy of this degn·e is not attainahlt•, by any nwt hod, 
with the use of less than 20 animals for t•uch dose. 

9. That the preparation be pn·servt•d as dry crystals at a kmpt•r
ature of 0° C. or lt•ss, and protected from light and from contm~t 
with traces of oxygen. 

10. That samples of the standard, wlwn its preparation is com
pleted, will br distributed to the diiTt•n•nt mt•mbt•rs of this Conft·n·nce, 
who will subject it to any tests tht•y consider appropriate, and con
firm its suitability for adoption, bl'fore it is gem•rally distrihult·d. 

11. That, when thus adopted, the standard pn•paration will 
be distributed into sealt•d ampoules fillt•d wilh dry nitrogt·n, each 
containing about 10 milli!,JTammt·s. A suitable numlwr of tht•se 
ampoules will be placed at the disposal of each country r~quiring 
to use the standard, for local distribution. 

12. That, in view of the evid~nce before them as to the varying 
ratios between the activity of other forms of the honnone and that 
of the hydroxyketonic form, as measured hy diiTt·n•nt biolo~:ical 

tests, the members of the Conference are unable to recommend 
the determination of the activity of such other forms in the units 
here proposed. 

13. That it is not possible at present to obtain agn·enwnt upon 
a nomenclature for scientific use. 

B. MALE HOR)IONE. 

The Conference agreed : 

14. That arrangements be made for a co-operative investigation, 
in different countries, of the methods of measuring the activity 
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of the male hormone, with the object of reaching agreement, at a 
later Conference, concerning a standard preparation of this hormone 
and a unit defined in terms of that Standard. For these purposes, 
the following experts should be invited to co-operate : 

Professor LAOUEUR, Holland. 
Professor BuTENANDT l G 
Professor LoEWE ermany. 

Professor KocH l U.S.A. 
Professor MooRE 
Dr. Casimir FuNK, France. 
Professor DoDDS 
Dr. GREENwooD 
Professor KoRENCHEVSKY 
Dr. PARKES 

Great Britain. 

That preparations of the hormone should be obtained from : 

Professor LAOUEUR. 
Professor BuTENANDT. 
Professor KocH. 
Dr. FuNK. 

These should be collected by the National Institute for Medical 
Research and distributed to the different collaborators. Each of 
these should be asked to furnish an exact description of the method 
of standardisation which he will employ, including details of the 
breeding and feeding of the animals used, and later to furnish a 
report on the results of his investigations so that these may be made 
available for comparison. 

C. CORPUS LUTEUM HORMONES. 

The Conference agreed : 

15. That discussion of the Corpus luteum hormone(s) would be· 
prl'mature. 
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D. ANTERIOR PITUITARY HoR~IO:-JE. 

The Conference agreed: 

· 16. That an attempt be made to promote an international and 
comparative investigation of preparations containing the gonad
stimulating hormone of the anterior pituitary lobe, or of its equiva
lents in activity as obtained from urine or placenta, with a view to 
comparing the different methods of measuring this form of activity, 
and the different units already in use for its quantitative expn•ssion. 
No steps, however, shall be taken in this direction until the vit•ws 
have been obtained, by correspondence, of other workers promim•nt 
in this field of investigation, including : 

Professor AscHHEIN. 
Professor ZoNDEK. 
Professor Herbert EvANS. 
Professor Philip. SMITH. 
Professor CoLLIP. 
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SYPIDUS TREATMENT 

Part One. 

ENQUIRY IN FIVE COUNTRIES 

CARRIED OUT UNDER THE AUSPICES OF THE HEALTH 
ORGANISATION OF THE LEAGUE OF NATIONS. 

Rapporteur : Professor HANS l\IARTENSTEI:-1, Director of the I>ennuto
loglcal Clinic of the Municipal Hospital of Dresden-Friedrlchstndt. 

1. THE ENQUIRY, 

Following a preliminary discussion, which had taken place in 
Copenhagen on June 6th and 7th, 1928, between Dr. MADSEN, 
Colonel HARRISON, Professor JADASSOHN and Professor RAscH, 
the Experts whose names appear below met at Geneva on October 
8th to lOth of that year: 

Professor J. JADASSOHN, Director of the Dermatological Clinic 
of the University of Breslau (Chairman) ; 

Dr. Th. MADsEN, Director of the State Serum-Institute, 
Copenhagen, Chairman of the Heallh Committee of the League 
of Nations. 

S.d.. N. 1130 (F,) 12:.!5 (A.) 4/35 Imp. Darantlere, Dijoo. 
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Colonel L. W. HARRISON, of the Ministry of Health, Director 
of the Venereal Diseases· Department of St. Thomas's 
Hospital, London. 

Dr. Louis QuEYRAT, President of the Ligue nationale fran: 
~aise contre le peril venerien, Paris ; 

Dr. J. H. STOKES, Professor of Dermatology and Syphi
lology, School of Medicine, University of Pennsylvania. 
Philadelphia. · 

Professor C. RAscH, Director of the Dermatological Clinic of 
the University, Copenhagen, was unable to attend. 

Point 2 of the agenda read as follows : 

" Prevention of Syphilis : 

"Comparative study of the experience gained by the Public Health 
agencies concerned In various countries. Proposed plan of enquiry Into 
the eiTectlveness of the treatment of syphilis In selected clinics and dispen
saries of several countries." 

In the report on the meeting (document C.H.750), the views 
of the Experts on this point, as they emerged from the discussion. 
were recorded as follows : 

" The Experts have been struck by the fact that, in the 
fight against syphilis, the results obtained have not been such 
as the almost universally recognised progress of syphilis 
therapy would give reason to expect. 

" The explanation which suggested itself, and which 
has, indeed, been confirmed by various experts, is that new 
discoveries in the matter of syphilis diagnosis and therapy 
are not exploited everywhere in the right way and with such 
promptness as would be desirable, and that a uniform, gene
rally recognised method of treatment does not as yet exist. 

" The Experts therefore considered whether a statistical 
compilation regarding the various methods of treatment in 
clinics, dispensaries, etc., would not enable a better general 
idea to be gained of the efficacy of these methods. 

" The material available at individual clinics is fairly 
large, but has usually been treated by one or, at most, a very 
few methods. An attempt must therefore be made to bring 
together as much material as possible from different clinics 
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in different countries, to enable the various methods to be 
compared on the broadest possible basis. 

" In this connection, it appeared desirable to keep in 
view the two purposes to which every treatment o( syphilis 
should be directed-namely, the suppression of contagiousnrss 
as quickly and as efleclively as possible, and the protection of 
the patient from the severe late tflects of syphilis. 

" The Experts recommend that the work be organised 
on the following lines : The material from the various clinics 
which are ready to participate would be st'nt to the Heallh 
Section of the League of Nations Secretariat, acting as central 
bureau of this enquiry, on cards relating to individual patients 
(' individual case record ')(Annex 1). A special individual cart[ 
has been elaborated for cases of syphilis in pregnancy (Annex 2). 
On the basis of the material thus received, the bureau would 
then have to work up the various questions which arise in 
connection with the treatment o( syphilis and its results. 

" For this purpose, a large number of cards giving as 
accurate particulars as possible will be required. 

" Directors of clinics would therefore be requested to 
work up their cases for a given period of years, to be dl'ler
mined by them, and would include all cases of syphilis I, 
II and II I which have been under observation in their clinics 
for more than six months and all the older cases for which 
adequate medical histories are available. Beyond this, how
ever, no further selection of cases would be made. 

" The manner in which the cards are to be filled in will 
be plain from the questions themselves and from the expla
natory notes (see Annex 3). 

" In addition to the cards, which will be fillt'd in under 
his supervision, the Director of each institute will also be 
asked to prepare a general statement of the principles which 
he applies or of the various principles which he has applied 
at different times. A draft questionnaire with reference to 
this statement is attached (see Annex 4)." 

On the basis of this proposal of the Experts, this retrospective 
enquiry into syphilis treatment was organised in the following 
countries : Denmark, France, Germany, Great Britain and the 
United Stales of America. In each of these countries, the derma-
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tological and venereal disease clinics were appealed to for their 
support, and the large majority readily responded. 

In view, however, of the fact that not all the ~linics of the various 
countries were asked to contribute records or actually did so, it 
should be emphasised here that the findings in this report relate 
only to the statistical material which has been collected. Although, 
for a variety of reasons, the data dealt with in this survey happen 
to have been analysed country by country, the results which have 
emerged cannot be regarded as presenting a complete picture of the 
practice that is current in these countries. This is especially the case as 
they take no account of any change which may have taken place in 
the principles of treatment applied by the various clinics since 1929. 1 

The co-ordination of the work has been ensured in each cou'}try 
as follows : 

In Denmark: 
Under the direction of Professor C. RAscH (Director of the Dermatological 

Clinic of the University, Copenhagen) by his assistant, Dr. Esbern 
LoMHOLT; 

In France: 
Under the direction of Professor I.. QuEYRAT (President of the Ligue 

nntionale francaise contre le peril venerien) by Dr. J. PERONI ; 
In Germany: 

Under the direction of Professor J. JAoAssouN (Director of the Dermato
logical Clinic of the University of Breslau) by his assistant, Professor 
H. MARTENSTEIN l 

In Great Britain : 
By Colonel L. W. HARRISoN, of the Ministry of Health, London, Director 

of the ·Venereal Diseases Department of St. Thomas's Hospital. 
In the United States of America: 

In turn by Dr. Thomas PARRAN, Jr., Dr. TALIAFERRO CLARK and Dr. John 
McMuLLEN, Assistant Surgeons-General successively In charge of the 
Division of Venereal Diseases, and Lida J. UsiLToN, Associate Statis
tician In the United States Public Health Service ; and by the heads 
of the University Clinics constituting the Co-operative Clinical Group 
(H. N. CoLE, M.D., Western Reserve University ; J. E. MooRE, M.D., 
Johns Hopkins University ; P. A. O'LEARY, M.D., Mayo Clinic ; 
J. H. STOKEs, M.D., University of Pennsylvania ; U. J. WILE, M.D., 
University of Michigan). 

In the five countries mentioned, the following clinics ge~erously 
lent their assistance in the enquiry : . 

1 For the prinriples of treatment applied in the various countries see biblio-
graphy, page 244. ' 



SYPHILIS TREAniE:-\T 

Germany. 

C1inic!l 

Berlin, Dennatologische Abteilung am Vir-
chow·Krankenhaus ......... , ........ . 

Breslau, Dennatologische Abteilung des 
Allcrheiligen-Hospitals ..••............ 

Breslau, Vniversit3.ts-Hautklinik ......... . 
Dresden, Hautklinik des Krunkenhauses 

Fricdrichstadt .•..•..•............... 
Erlangen, Universitlits-Hautklinik ....... . 
Frankfort-on-Main, Universitiits-Hautklinik. 
Freiburg-im-Breisgau, t.Tniversitats-Hautkli-

nik ••...••.•...••.....•...•......... 
GOttingen, liniversiUi.ts-Hautklinik ....... . 
Greifswald, t:niversiUits-Hautklinik ...... . 
Hamburg, Universit3ts-Hautklinik ....... . 
Heidelberg, Universitiits-Hautklinik •...... 
Jena, Universit3ts-Hautklinik ........... . 
Kiel, UniversiUits-Hautklinik ............ . 
Cologne, Universitats-Hautklinik ......•.•. 
Konigsberg, UniversiUits-Hautklinik ..... . 
Leipzig, Universitiits-Hautklinik ..•.•..... 
Marburg, Universitats-Hautklinik ........ . 
Munich, Universitats-Hautklinik ....•..... 
Munster, Universitiits-Hautklinik ........ . 
Tilbingen, Universitiits-Hautklinik ....... . 

In all, 20 clinics with •................ 

Denmark. 

Clinics 

Copenhagen. 
Frederiksberg Hospital ................ 
Kommunehospitalet .................. 
Rigshospitalet 0 0 0 0 •••••••••••••••••• 0 

Rudolf Bergh's Hospital ................ 
Dr. FEtLBERG •••• 0. 0. 0 ••• 0 0. 0. 0 •• 0 ••• 

Dr. HASLUND .•.•......•..•.••....•..• 

Dr. HENNINGSEN and Vr. KtssMEYER .•.. 

Dr. Svend LoMHoLT •••.•.•.••.......... 

Dr. MEINCKE and Dr. D. CuRJSTE=""SES .••• 

Dr. PoNTOPPIDAN ••••••••••••••• 0 ••••• 

In all, tO clinks with ................. 

Total 
numbt-r 
of Ca<~~n 

105 

3~2 
511ti 
au4 

217 
lHU 

R5 
)ll(l 

2!19 
ti:l:l 
31l\l 
1:10 
5\17 
2\JO 
)1;3 
459 

fl8 
37\l 

6,751 

Total 
numbe-r 
of <'!a'\" 

till 
-t~m 

t.fi 11 
t.~:w 

47 
18 
HI! 

312 
127 

:19 

4,377 

. 

t:l.1 

Including 

~lf"n I Womf"n 

7\1 

9H 
2HI 
2;'•M 

Rl 
\IH 
:m 
;,n 
1~1 
2ti0 
171! 
.~ti 

21;8 
HH 
tiH 

2-tn 
27 

)1;2 

3,2111 

2H 

2:.!7 
J70 

21:1 
2:•7 
21t; 

I :1:1 
(Ill 
. .. ; 
7'lU 

178 
:17:1 
I :11 
71 

32\1 
1!•2 
H7 

21\1 
41 

217 

3,5!'W 

lncludlnl( 

~''"" \\'om.-n 

[)7 11:1 
2ti.li 2:11 
71ifi au;. 
555 HXI 
- 47 

II! -x;, :1 
21l7 J:!f> 

!!,=) :!2 
7 :!2 

2,1!55 2.3n 

-
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United States of America. 

CHnlcA 

Albany, N.Y., Albany Hospital. •.•.......• 
Ann Arbor, University of Michigan •...•••• 
Atlanta University School of Medicine ..... 
Baltimore, Johns Hopkins University •..... 
Binghamton, New York Health Department.· 
Boston, Massachusetts General Hospital, 

Department of Dermatology •.••.•...... 
Charlottesville, University of Virginia Hos

pital, Department of Dermatology ....••. 
Cleveland, Western Reserve University 

Syphilis Clinic ...••.....••.....•....•. 
Des Moines, State University of Iowa, 

Children's Hospital •................... 
Detroit, Department of Health ........... . 
Kansas City, Children's Mercy Hospital ... . 
New York, United States Marine Hospital, 

United States Public Health Service, 

Total 
nnmbE'r 
of CA~f'!ll 

3 
817 
222 

2,135 
319 

89 

107 

1,094 

27 
490 
107 

Hudson Street • • • • • • • • • . . • • .. • .. • . . .. . 897 
New York, Vanderbilt Clinic . . • • • • . . . . . . . • 267 
Philadelphia, School of Medicine, University 

of Pennsylvania and University Hospital.. 502 
Hochester, Minnesota, Mayo Clinic • • . . . . . . 996 
Hochestcr, N.Y., Baden Street Dispensary.. 222 
Saint Louis, School of Medicine, Washington 

University , , • . . . . . . . . . . . . . . • • • . . . . • . 39 
1---

h18il, 17 clinics with ................ . 8,333 

France. 

Total 
Clinics number 

. of cases 

Bordeaux, Dispensaire de prophyinxie anti-
venericnne ........................... 58 

Limoges, Hopital ....................... 53 
Lyons, Hopital de l'Antiquaiile •.......... 34 
Marseilles, Dispensaire central de prophy-

laxie H6tei-Dieu et Hopital de Ia Concep-
tion ......................... , .•.••• 345 

l'nncy, Ciinique dermatoiogique de Nancy .. ·132 
Nantes, Hospices civils ................... 132 
Paris, Hopital St. Louis. 

Professor GouoEROT .......... , ........ 100 
Dr. HuosLo •••••••••••••••• 0 •••••••• 52 
Professor JEANSELME ...............•.• 301 
Dr. LonTAT-JAcoo .................... 52 
Dr. MILIAN ..•........................ 59 
J)r. RAVAUT .......................... 106 

Carrltd forward , ••..••••...•• 1,424 

lnclurlin~ 

Mt>n Women 

3 
457 

909 
202 

53 

66 

653 

16 
248 

46 

897 
lt6 

287 
542 
170 

18 

4,683 

360 
222 

1,226 
117 

36 

41 

441 

11 
242 

61 

151 

215 
454 
52 

21 

3,650 

Including 

Men Womf'n 

·44 14 
28 25 
27 7 

241 104 
53 79 
88 44 

49 51 
26 26 

215 86 
27 25 
34 25 
85 21 

917 507 
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Franct (continued). 

Clinics 

Brought forward • •••••••.••••. 
Paris, Cllnique St. Lazare •........•...... 
Paris, Hflpital <le Ia Charite, Dr. SF.zARY .... 
Rouen, HOpi tal general, Servire annexe .... 
St. Etienne, Hospices civils, Service de pro-

phylaxie ...•....•...•.••............. 
Toulon, Dispensaire d'Hygi~ne sociale ...... 

In all, 17 clinics with ............ , .... 

Total 
numbPr 
or ('a'W'"' 

1,42~ 
195 
181 
1 ~:1 

1-15 
32 

2.170 

13.) 

lnrlmlinl( 

''"" 
I \\"omron 

917 S07 
58 1:17 

!Ill ~n 

10~) 93 

75 711 
2:1 II 

1.27~ R\>6 

Records for 100 cases, including 70 men and 30 women, were !l-ent In from the 
Institut prophylaclique (Dr. A. VERNEs), Paris. These records, thou)(h bnscd 
upon an instructive and interesting method, coutd uufurtunnh·ly not be usrd, 
since they did not harmonise with the form of case record ust•ll In the enquiry. 

Great Britain. 

Climes 

Aberdeen, Royal Infirmary .............. . 
Barnsley, Venereal Disease Dispensary .... . 
Birmingham, General Hospital, V.D. Depart-

ment .............................. . 
Blackpool, Health Department ........... . 
Bradlord, V.D. Clinic ................... . 
Brighton, Royal Sussex County Hospital. 

V .D. Clinic •.•.......•............... , 
British Army, War Ollice ................ . 
Dundee, Public Health lnslitute, V.D. Sec· 

tion ........... o o o •••••••••••••••••• 

Derby, Derbyshire Royal Inlirmary ...... . 
Edinburgh, Brunts field Women's Hospital.. 
Edinburgh, Royal Infirmary ............. . 
Glasgow, Bellahouston, V.D. Dispensary •.. 
Glasgow, Broomielaw, V.D. Dispensury ..... 
Glasgow, Lock Hospital ••......•..•...... 
Glasgow, Western Infirmary .......•..•... 
Grimsby, Queen Street Treatment Centre ... 
Liverpool, Royal Infirmary ....•.......... 
London, Guy's Hospital ••................ 
London, Royal Free Hospital ............ . 
London, Royal Northern Hospital. ....... . 
London, St. Paul's Hospital ............. . 
London, St. Thomas's Hospital .......... . 
Middlesbrough, Grange Road Treatment 

Centre ••.•..•••..•••..•.•.•.••.••.•.• 
~ewcastle-on-Tyne, Royal Victoria In firm· 

ary ........... · · · · · · · · · · · · · · · · · · · · · · 

Ca"led forward •.•••••••..... 

Total 
number 
of ea~f'S 

49 
68 

73 
45 

2:!0 

1:16 
1~6 

243 
30 

111 
44 
45 
46 
37 
86 
1!9 

3110 
17 
35 
4!l 

955 

34 

247 

3,155 

lncludlnl( 

Mrn 1 \\'omrn 

46 
47 

76 
IHti 

107 
44 
45 

37 
46 
8~ 

191 

35 
49 

675 

3~ 

2~7 

2.3!12 

3 
21 

2l 

Ill~ 

till 

5U 
8 

46 

~0 

109 
17 

280 

763 
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Great Britain (continued) . 
·-

Total Including 
Clinics number 

of eases Men Women 

Brnugh/ forward ...•••••••••.• 3,155 2,392 763 
Nottingham, l'orth Church Street Treatment 

Centre 0 ••••••••••••••••••••••••••••• 37 37 -·· 
Paisley, Craw Road Centre •.............. 5 5 - . 
Portsmouth, Royal Portsmouth Hospital ... 134 69 65 
Shenleld, Royal Hospital ................. 45 45 -
Wolverhampton, The Royal Hospital ...... 195 113 82 

In all, 29 clinics with .•............... 3,571 2,661 910 
-

We are indebted to Professor FRAZIER (Syphilis Clinic of the 
Peiping Union Medical College, Peiping, China) for particulars 
of 421 cases (335 men ana 86 women) treated in his clinic. 

The total material for analysis is therefore as follows : 

From Denmark, 10 clinics .................. . 
From France, 17 clinics .................... . 
From Germany, 20 clinics .................. . 
From Great Britain, 29 clinics ............... . 
From Peiping, 1 clinic , •.••................. 
From the United States of America, 17 clinics .. 

In all, 94 clinics with •...••••...... , ..... 

Cases Including 

4,377 
2,170 
6,751 
3,571 

421 
8,333 

25,623 

Men Women 
2,055 
1,274 
3,201 
2,661 

335 
4,683 

14,209 

2.322 
896 

3,550 
910 
86 

3,650 

11,414 

2. THE WoRKING-UP OF THE STATISTICAL MATERIAL. 

The League of Nations Health Organisation requested me to 
undertake the examination of the individual cards and the 
collation of the whole material in close co-operation with Professor 
JADASSOHN. 

Notwithstanding the wide measure of support received from all 
the agencies interested in these statistics, and the great zeal dis
played by my assistants, among whom I may specially mention 
Dr. Eline EPSTEIN, of Breslau (former assistant at Professor 
Jadassohn's clinic), the work has unfortunately taken several years to 
complete. In the process of collecting and working up the indi
vidual cards, there arose a number of unforeseen difficulties, the 
solution of which required extensive correspondence with the 
various agencies concerned and verbal discussion by the Experts. 

The first scrutiny of the material collected led to the elimina
tion of about 3 per cent of the cards (660-i.e., 267 men and 393 
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women), mainly because the condition of a nummum pt•riod of 
observation of six months had not been satisfied. About iO pt•r ct•nt 
of the cards were correctly filled in, a fact which t~stifics to the 
interest taken by the co-operating clinics in the enquiry and the 
care with which they had collecte_d the material. In the remain in~ 
cases, it was necessary to obtain supplementary infommtion before 
the cards could be used. 

Altogether, the filling-up of the individual cards in the many 
clinics and in diiTerent countries, the scrutiny of each card, the 
alteration and the supplementing of the entries took so much time 
that the completed material was not ready for collation until the 
beginning of 1932. 

The distribution of cases into stages of syphilis (see explanations 
in Annex 3) was as follows : 

Total lnchullna 

Primary and secondary syphilis (Sl, S2, S3 
and S4) . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • 15,333 

Latent syphilis (Early latent : S5a, S5b, and 
late latent : S6h, S6i) . . . . . . . . . . . . . . . . . . . . • 6,859 

Tertiary syphilis (all htter manifestations) (S6a, 
S6b, S6c, Sod, S6e, S6/, S6y) . . . . . . . . . . . . . . • • 1,951 

Congenital syphilis (CSI, CS2, CS3, CS4) . . . . . . . 820 

Total....... . • . . . . . . . . . . . .. • . . . . . . . . . 24,\!63 

~len \\' om•n 

9,[•28 5,805 

2.9~-· 3,~75 

1,061 8~10 

:l69 .a;, 1 

IJ,\!12 I 1,021 

Comparison of the share which each country has contributed 
to the· total cases in each stage indicates that only in Germany bnd 
the United States has equal attention been given to the collection 
of ·material for all stages; in other countries, the proportion of 
latent, tertiary and congenital syphilis to primary and secondary 
cases is much smaller, a tendency specially marked in returns 
from Great Britain (77 cases as compared with 3,483) (see also 
Annex5). 

Relatively to the total material, the number of cases of congenital 
syphilis represents only about 3 per cent, and the percentage of 
the special case records for syphilis in pregnancy is still lower, 
about 2 per cent. These figures appeared too small to yield any 
significant data by the application of statistical methods. The 
Experts were therefore asked to decide whether an attempt should 
be made to expand this material, by seeking the assistance of 
other clinics, especially those for women, or whether these ca!«'s 
should be excluded from the present survey. 
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In view of the fact that several extensive statistical compilations 
have recently been made in this field, more especially in respect 
of congenital syphilis, the Experts decided that the material on 
syphilis in pregnancy and congenital syphilis should not be worked 
up stalislically. 

A further decision also provisionally postponed the analysis 
of the material relating to cases of latent and tertiary syphilis. The 
reason for this was that the co-operating countries had contributed 
to the total records of latent and tertiary syphilis in very unequal 
proportions (see above). A comparative survey of the results of 
treatment in both these stages on the lines proposed by the Experts 
would have entailed the collection of supplementary information. 
Past experience showed, however, that this would result in great 
loss of time, and it was accordingly suggested that these cases 
might be presented later in a special report. 

The first examination of the records of cases of primary and 
secondary syphilis showed that in a number of instances the parti
culars supplied were not sufiicient to permit of their being classified 
with certainty in one of the four groups provided for early cases. 
The result of the serological test at the beginning of treatment is 
the. decisive factor in the subclassification of primary syphilis into 
sero-negative 1 (Sl) or sero-positive (S2), whilst the determination 
of the duration of infection governs the classification of cases as 
early secondary (S3, secondary syphilis within the first year of 
the disease), or as late secondary (S4, secondary syphilis later than 
the first year of the diseast' ). It was realised from the outset 
that the determination of the duration of infection in the prescribed 
manner would prove impossible in many of the cases of secondary 
syphilis. 

In order that these cards, which had otherwise been correctly 
filled in, should not be wasted, the subdivision of early syphilis 
into groups was further elaborated as follows (with the approval of 
the Experts). 

1 To prevent misunderstanding, it should be pointed out that all cases with 
primary lesions in which the serological reactions were negative at the beginning 
of treatment have been classified as sero-negative, whether or not the reaction 
remained constant or showed a transient or permanent change to doubtful 
or positive in the course of the subsequent serological control. 
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Stage Cllnlcal Dlagno.ls 

Sl = sero-negalivt! 
primary Primary syphilis 

Sl or S2 = •ero-ntga-
tivt or sero-positit'l! 
primary 

52 = sero-positive 
primary' 

S3 = stcondary SIJ
philis in the first 
year of infection 

S3 or S4 = Jecond
ary IIJphilis, dale of 
infection unknown 

S4 = &econdarg IIJ-
philis after the first 
gear of infection 

Primary syphilis 

Primary syphilis 

Secondary syphilis 

Secondary syphilis 

Secondary syphilis 

Sp. paUida 

Positive 

Positive 

Positive. or nt~all\'e, 
or no examination 

Posili\·e, or m.•"ative, 
or no examination 

Positive. or negali\'e, 
or no examination 

Positive, or nettalive, 
or no examination 

139 

S.rolol{ieal l"f'ACt,oo 
.U tiN Hgiruttnf 

~ot perlonued 

Posltl\·e 

Positlo;e 

Positln 

Positive 

Since only cases in which the diagnosis was certain from the be
ginning and which were subjected to proper serological control were 
to be used, the following special groups had further to be S<'parated 
from this total material relating to primary and secondary syphilis. 

1. All cases in which the initial diagnosis was doublfu/
namely 

(a) Clinically diagnosed primary syphilis, in which 
Sp. pal/ida was not found or looked for at the outset 
and serological tests were either negative or not 
performed, but a serological or clinical relapse, or 
both, occurred in the course of subsequent observa
tion. 

(b) Clinically diagnosed cases of secondary syphilis, 
in which Sp. pallida was not found and initially 
serological tests either gave negative results or were 
not performed, but there was later evidence of a posi
tive serological reaction, or a clinical relapse, or 
both. 

1 A positive serological reaction was recognised as sufficient to connnn the 
diagnosis. It is hardly likely that the results in this group :"·ould be allected 
appreciably by the presence of a few cases of recurrent prtmary or terttary 
syphilis (gumma). 



140 SYPHILIS TREATMENT 

2. All cases in which the diagnosis of syphilis was altogether 
doubtful-namely : 

Clinically diagnosed cases of primary . or secondary 
syphilis, in which Sp. pallida was never found or 
was not looked for, and serological tests either gave 
negative· results throughout (except perhaps for a 
single · doubtful reaction) or were not performed, 
and no clinical symptom whatever was noted in the 
course of subsequent observation. 

3. All cases. in which, though the diagnosis was adequately 
established, there was no subsequent serological control. 

· The elimination of these special groups is obviously indicated. 
The results of treatment in special group No. 1 must necessarily 
be bad, as classification in this group presupposes a serological 
or clinical relapse. On the other hand, the results of special group 
No. 2 must necessarily be good, since a serological or clinical relapse 
has been a priori excluded. 

The number of cases in special groups Nos. 1, 2 and 3 was as 
follows : 

Denmark ............•••......... 
France ........ , , ............... . 
Germany .........•.•••....•••..• 
Great Britain ............. , ....•• 
Peiping , ...........••.......•..• 
United Slates of America ..•.......• 

Total 

296 
221 
458 
327 

7 
669 

1,978 

Including 
1\len Women 
174 122 
147 74 
248 210 
284 43 

7 
459 210 

1,319 659 

Though all these cases have been excluded from the actual 
statistical analysis, it would appear useful to discuss them briefly, 
since they enable us to gauge how far the process of diagnosis and 
of serological observation is conducted in the clinics of the various 
participating countries in accordance with the principles of present
day practice. There can be no doubt that the swift and effective 
suppression of contagiousness and the success of treatment are 
materially influenced by the strictest possible application of these 
principles. 

The above figures will show that the proportion of records thus 
discarded amounted to 12.9 per cent (men 13.85 and women 11.35 per 
cent). 
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This means that in one case out of every eight in which the 
clinical diagnosis of recently contracted syphilis is made, the prin
ciples generally accepted by present-day science are not applied 
in verification of the diagnosis and in serological control. Certainly 
this percentage varies considerably with countries, and particularly 
with clinics, but an average of nearly 13 per cent of records discardt·d 
for this reason is unexpectedly high, especially 11·hen it is remt'm
bered that the institutes which furnished these statistics are amongst 
the best managed and equipped in the respective countries. It is 
extremely· probable that the corresponding proportion among 
patients going for treatment to private practitioners is consider
ably higher. 

It is somewhat surprising to find that the proportion of cases 
thus eliminated from our statistical material is smaller for women 
than for men. This applies not only to the material as a whole, 
but to that from each country (Annex 6). 1 

Not only must it be admitted that very many clinics have made 
extraordinarily little use of serological control, and consequently 
that an especially high proportion of the records relating to sero
positive primary and to secondary syphilis have had to be dis
carded, but the percentage of cases of primary syphilis in wllirh the 
presence of Sp. pallida was not proved is surprisingly high. In 
375 (19.05 per cent) out of 1,968 1 cases classified as sero-negative 
primary syphilis-a diagnosis which can be established with cer
tainty only by the finding of Sp. pal/ida-this essential condition 
was not fulfilled. In 172 (53.09 per cent) of 324 other cases in 
which a serological test was not made at the beginning of the treat
ment, and which would therefore be classified as sero-negative 
or sero-positive primary syphilis (S1 or S2), there was no evidt•nce 
that Sp. pal/ida had been demonstrated ; in that percentage of 
cases, therefore, there was neither serological nor microscopical 
proof of the nature of the disease. 

This fact is all the more serious, since the entries on the large 
majority of these discarded records showed that not only had 
Sp. pal/ida not been found, but that it had not even bct'n looked 

• The material furnished by the Peiping Union Medical College Is not taken 
into consideration here and in the following pages, since the figures are much 
too small. I will therefore n1erely mention the results of treatment at Peiping 
when discussing this question. 

• The Sl group, less Peiping. 
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for. Moreover, out of 3,153 cases definitely classified as sero
positive primary syphilis (S2), only 1,836 (58.23 per cent) had been 
tested for Sp. pallida, and its presence had been proved in only 
1,377 cases (43.67 per cent) .. 

This circumstance would have entailed the rejection of nearly 
three-fifths of the cases assigned to this group if the Expe•ts, con
fronted with these facts, had not agreed (see footnote on page 13!1) 
to waive the requirement justified by modern standards of diag
nosis that, for classification as sero-positive syphilis, in addition 
to positive serum reactions, the presence of Sp. pallida should have 
been demonstrated. 

The percentage of cases classified as sero-positive primary 
syphilis that were tested for Sp. pallida in the various countries 
fluctuates within very wide limits ; on the other hand, the percent
age of the positive results in the cases investigated is approximately 
the same-namely, about 75 (see Annex 7)~ 

Naturally, the corresponding difficulties are still greater in the 
case of secondary syphilis ; it is only in Germany that tests for 
Sp. pallida are carried out comparatively frequently in secondary 
cases-that !s to say, in about half of all such cases-while the other 
countries, in particular Denmark and France, would seem, from 
the records received, to have practicallY. abandoned this method 
of investigation. In this connection, it must be specially empha
sised that the percentage of positive results among cases of secondary 
syphilis tested for Sp. pallida is higher than the corresponding 
percentage in cases of primary syphilis (see Annex 7). 

After elimination of the records which could not be used, the 
cases examined fell into six groups of primary and secondary 
syphilis as follows : 

Primary Syphilis. 

Country 
Sl = se>ro-m·~ative Sl or S2 82 = sero-positive 

Total Men Women Total Men Women Total Men Women - - - - - - - - -
Germany ........ 349 298 51 9 8 1 529 343 186 
Denmark ...•.... 319 271 48 64 58 6 413 324 89 
llnited States o! 

Amcrira ...... 284 271 13 33 28 5 765 630 135 
France .....•. 0. 118 111 7 26 25 1 362 288 74 
Great Britain ...• 474 448 26 4 3 1 1,084 966 118 -- ----~ -- ---- ----

Total ....... 1,5" 1,399 145 136 122 14 3,153 2,551 602 
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Suomtary Sl}philis. 

S3 = durinM S3 s~ s.- - n(lrr 
Country f\nt yf"ar or Infection or 0Nt ~ t•ur of mi!'1.·Uun -

Total ~lt'n Womt"n Totnl ~trn Womf'n Totnl I "''" \\'nmrn - -- - - -- -- -·-- -
Germany ........ 8~2 ~(I~ 4:1~ !179 2~.} 6\l.l t ~I'.! ~H\ I ~It) 

Denmark ........ 1,-109 476 ~:1:1 66 3:1 33 Ill I~ :.!l 
United States of 

Amerka 2,311 1,3:15 976 tnt 511 Ill 21.'> 1 ;.~, ;ll) 

France .......... 3:>1 155 1 ~·6 ]l)ti till lOU :~~· '27 11 
Great Britain .... 821 5H 277 7:!1 31R ~I :1 ·I:! :17 5 

------ .-- ---- -- -- --
Total ....... 5,7M 2,9H 2.8211 2,103 716 1,:1:>7 528 ;t;IH H._, 

. . 

Our figures therefore include 4,833 cases (l,Oi2 mt•n and i61 wonwn) 
of primary syphilis, and 8,365 cases (3,99S men and 4,367 womt•n) 
of secondary syphilis. 

These are divided amongst the various countri('s as follows : 

Germany Denmark 

...!!!!!!!...12!!:!!.. Womf'n Total ~lrn Womf"n -·- - -
Primary syphilis . . 887 6~9 238 7~6 65:1 1-13 
Secondary syphili!<. 2.013 7H.'i 1.22R 1.515 528 9X7 

----- -- ---- --
SI-S~ ..... 2,900 1,~3·1 1.4fi6 12,311 1. I 81 1.130 

.. . .. 

.. 

France 

Total Mrn Womf'n - - -
Primary syphilis ................•.• , . 506 42~ ~2 

Secondary sy phihs •••• 0 ••• 0 •••• 0 •••• 0 • 556 242 314 
-- -- --

S1-S4 .• : .•.••.••.••••••.... , •.. 1,062 61;6 3!Hi 
. 

Cnltrtl stnln 
or A m•rt«· a ·--

Total Mrn Wnmf'"ft - - -
I ,llK2 n2n 1!')3 
2.1;x7 1.514 I, I 1:1 
-- ----
3,769 2,173 t,:.wn 

Grt•at Britain ·--
Totnl 1111'11 \\'omm - - -
l,5f>2 1.417 t-15 
t,5n4 H!IY tj~l5 

---- --
3,158 2,31 II ~~~~ 

. .. 

No reliable deduction can be drawn from the ratios of scro-
• negative to sero-positive primary syphilis or of females to malt·s 

in the above tables, because of the different circumstances in which 
the records were collected in the various countries. 

It must therefore be left to those concerned in the countri1·s 
in question to determine the reasons for the considerable diver
gencies shown in them. 

The working-up of such vast material, in which each case shows 
peculiarities, presented great difficulties. From the outset, I 
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considered it inadvisable to use the machines commonly employed 
for working up large-scale statistics, since this method presupposes 
a uniformity in the data which is certainly lacking in the present 
series. An experiment with such machines was made in the 
United States, but was soon abandoned as useless. 

The material was worked up by myself. and my assistants on the 
following principles : 

The figures were analysed for each clinic of the country consi
dered. The individual cards of each clinic were classified sepa
rately into stages-i.e., in six groups. A top sheet was used for 
each group (Annex 8) giving, in addition to the name of the. country, 
the clinic and the stage, the following information : 

• The total number of cases ; 
The age of the patients at the time of first examination 

in the clinic, or of infection ; 
The duration of the infection at the time of first examina

tion in the clinic (figures for men and women being given 
separately in each case, in addition to the totals) ; 

The number of cases in which Sp. pallida was looked for 
or found. 

The actual analysis of the figures was effected in the following 
manner on the basis of the plan set forth in Annex 9 : 

Each card was marked in accordance with a scheme drawn up 
for the various groups : 

I. Sero-negative primary syphilis = Sl : 

A (-) cases-i.e., those which remained negative during the 
entire period of observation. 

B cases-i.e., those in which the initially negative serological 
reactions changed to doubtful or positive during the first. 
course (or, in the case of continuous treatment, during 
the period corresponding thereto), but which were negative 
during subsequent treatment or observation.l 

1 
As many c_linics only rar.ely made repeated serological tests during the first 

course, the ult1mate comhlmng of these two groups into one seems advisable, 
for the number of cases of such clinics that fall Into group A(-) will neces
sarily tend to be greater by reason of the fact that the occasional development 
of a positive reaction will have been overlooked. 
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C ? cases-i.e., those which were sero-m•gative during the 
entire period of observation except for a doubtful suo
logical reaction on one occasion during or after the con
clusion of treatment. (As the interpretation placed upon 
such reactions depends to a great extent on the technique 
or the standards of the serologist concerned, it would 
hardly seem justifiable to include these cast'S among the 
undoubted serological relapses. At the same time, tht•y 
could not be included in the A (-) group without quali
fication and have accordingly been put into a separate 
group.) 

J 

C cases-i.e., those in which a serological relapse took place 
during or after the treatment following the first course. 

D cases-i.e., those in which an undoubted clinical relapse 
was observed during or after treatment. 

II. Sero-negative or sero-positive primary syphilis = Sl or S2 : 

A (-)cases (see 51). 
A ( +) cases-i.e., those in which the serological reaction 

remained positive throughout the period of observa
tion. 

B cases-i.e., those in which the serological reaction became 
and remained negative. 

C? casts ! 
C casts , (see 51). 
Dcases 

III. Sero-positive primary syphilis= S2: 

A(+) cases 
B cases 
C? casts 
Ceases 
D cases 

(see 51 or 52). 

IV. Secondary syphilis (early and lafe secondary) = S3, S3 
or S4 and S4: 

The same arrangement as in 52, except that, as regards 
clinical relapses, certain cases grouped under the heading Dl 

2 
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were kept separate ; these were cases found to be in a state 
of clinical relapse when first examined at the clinic after 
previous treatment elsewhere. · 

This 01 group was subdivided according to the stage 
of the disease at which treatment elsewhere had been started. 
viz. : 

01 a : Primary syphilis; 
01 b : Secondary syphilis ; 
01 c : Clinical signs of syphilis without indication of the 

stage. 

The subsequent progress in these eases after the beginning of 
treatment in the clinic is recorded in accordance with the scheme 
for the groups from S2 to S4. 

Each one of the sub-groups A to 0 is further subdivided in order 
to show as exactly as possible the characteristics of each case. 
or to carry the differentiation of groups of like cases through to 
the smallest units. As it does not appear practicable to reproduce 
the scheme with all its subdivisions here without overburdening 
the report. reference is made to Annex 10. 

Professor WESTERGAARD. of Copenhagen. to whom 1 am greatly 
indebted for his valuable advice, encouraged me to build up the 
statistics from as small subdivisions as possible as the most appro
priate statistical method. This makes it possible to combine the 
small units into a number of more elaborate statistical structures 
planned according to the objective in view. 

For each of these smallest units, the relevant data were collected 
on the form shown in Annex 9-namely : 

Nature of the preparation used in the treatment (arsenical. 
mercury, bismuth, or the possible combinations of these)> 

Evaluation of the total dose in the first course and during the 
whole period of treatment as compared with an arbitrary 
scheme of treatment devised as a norm of comparison 
(see explanation below) ; 

Observation period after the termination of treatment (0, T• 1. 
2, 5, 10, 15 years) ; 
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Result oJ treatment, clinical and serological ; exact history of 
any clinical relapse to be rendered on a special form. 

The following were also noted on a special form : 

Re-injections, with an accurate statement of available data ; 

Complications classified separately as jaundice, exanthem, 
dermatitis and death, as well as other (slighter) compli· 
cations such as nitritoid crisis, stomatitis, and subsidiary 
effects of the preparations employed such as bismuth 
discoloration of the gums and so on (Cf. explanations. 
regarding individual cards) ; 

Lumbar puncture : date of operation and result. 

Proceeding from the scheme of classification shown in Annex 1<1,. 
larger and largt•r sub-groups were built up on uniform principles, 
until finally the general result for each stage in each country was 
obtained. 

It should be noted, however, that the data for each stage have 
been divided into four parallel groups (three in the case of pri· 
mary syphilis)--namely : 

I. Cases treated intermittently ; 

II. Cases treated continuously ; 

III. Cases treated intermittently at one time and continuou!lg 
at another ; 

IV. Cases found to be in a state oJ clinical relapse when fir!l 
appearing Jor treatment in the clinic (not included in I to 
III). (This last group (group IV) was again subdivided on 
the basis of I, II and III above, according to the way in 
which the relapse was treated. Needless to say, it com
prises only cases of secondary syphilis.) 

As it was impossible at the outset to foresee whether the work 
of statistical compilation would disclose great differences between 
the results obtained in different countries with different methods 
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()f treatment, this division into very small groups appeared to be 
justified, even although it does make the task of examining the 
results exceedingly difficult for one not familiar with this system. 
Now that the results are before us, it may appear that perhaps 
much of this work was not absolutely essential. There can be 
no doubt, however, that the arrangement of so large a mass of 
material in this way will later on facilitate the statistical working 
out of any special problems falling outside the scope of the present 
enquiry which it may be desired to study. 

To allow of comparison of the results of the various methods 
of treatment,. I have selected a basic treatment which may, I think, 
be regarded as of average intensity. This is, of course, a somewhat 
arbitrary. procedure, but I think that the treatment selected as a 
constant is eminently suitable for the purpose, because the average 
minimum treatment specified therein, though not so drastic as 
that urged in some quarters, can nevertheless hardly be described 
as mild. Judging by the principles of treatment applied by the 
participating clinics, as described in their answers to the general 
questionnaire, the plan I have selected corresponds in the main 
to the treatment adopted by a large number of these. Even the 
somewhat higher dosage of the arsenical preparations employed 
by some of these clinics does not invalidate the use of this plan, 
because the consequent statistical work will itself show whether 
or not the use of higher arsenical doses has any particular 
value. 

The suggested plan for intermittent treatme11t was approved 
by the Experts. That for continuous treatment was laid down 
at their Copenhagen session, at which the general procedure for 
alternating continuous treatment employed by the Co-operative 
Clinical G~:oup in the United States of America was recognised as 
of decisive importance, because the continuous treatment of syphilis 
is practised on a large scale in that country. 
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PLAN FOR INTERMilTENT TREATMENT. 

(Statement of the minimum doses required.) 

Sero-negative primary syphilis: 

119 

Ehrlich 914 1 (neo-salvarsan, neo-arsphenamine, novarsenobrn:ol, 
etc.) : 
Two courses of treatment, tach of 4 grammrs, for men, 
Two courses of treatment, each of 3.5 grammes, for u10111tn, 

spread over a period of thirty weeks. 

In courses of treatment in which appreciably more than 4 
grammes of 914 are administered, the thirty-week period of tl"t'atnwnt 
can be prolonged at the rate of one week per 0.5 gramme of 91·1, a 
longer period of treatment beilig required for the larger numbt•r 
of injections. For instance, for two courses of treatment, each 
involving the administration of 6 grammes, the period would be 
thirty plus eight weeks (thirty-eight weeks), for a total of 12 (instead 
of 8) grammes of 914. 

Mercury: 

Insoluble preparations 0.4 to 0. 7 gramme Hg 
Soluble preparations 0.2 gramme •••.•••• 
Inunctions : 30 applications of 3 grammes 

Ungt. Hydrargyricinereum (=I gramme 
metallic Hg) each .•••.•••..•....... 

Bismuth : 1 

Per 
courSt·:or 

treatment. 

0.8 gramme metallic bismuth per course of treatment. 

Sero-positive primary and secondary syphilis : 

914: 
Five courses of treatment, each of4 grammes,for men, 
Five courses of treatment, each of 3.5 gramme.!, for women, 

spread over a period of twenty-one months. 

1 Hereinafter referred to as u914 ". Ehrlich 606 (5alVarsan, anphenamlne, 
arsenobenzol, etc.) '91;11 similarly be referred to as u 606... ··• 

• It Is a simple matter to bring treatment by various bismuth and merrury 
preparations into accord with this plan by expressing the dose In tenna or 
metallic mercury or bismuth content or the preparation emj>loyed. It 11, 
however, much more ditlicult to estimate the comparative value of the vartou1 
arsenical preparations used in various countries. I ahould add that, in reply 
to my necessarily numerous enquiries, I have received a great deal: of auistance 
from every quarter. 
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Mercury and Bismuth: 
Each course of treatment according to the indications 

given under the heading of sero-negative primary 

syphilis. 

Treatment must be continued in any case for twelve months 
after the last positive clinical or serological findings. In some 
cases more than five treatment courses may therefore be necessary. 

PLAN FOR CONTINUOUS TREATMENT. . 

914: 

12 grammes over a period of sixty-five weeks (fifteen months) 
for both men and women. 

Mercury: 

Insoluble preparations : 1.5 gramme Hg 
as grey oil or calomel ; up to 2.8 grammes 
Hg as salicylate of mercury .......... . 

Soluble preparations: 0.7 gramme Hg .... . 
In unctions : 100 applications of 3 grammes 

each ............................. . 

Bismuth: 

Over a period 
of sixty-five 
weeks. 

4 grammes metallic bismuth over a period of sixty-five 
weeks, 

In:this hypothetical scheme, treatment is regarded as continuous, 
provided no lapse exceeding four weeks has occurred between 
injections or courses and provided further that lapses of such 
length are quite exceptional. . 

All cases which have at times undergone continuous treatment, 
though broken by lengthy periods of non-treatment, or in which 
continuous treatment has been preceded or followed by intermittent 
treatment, have been grouped into a separate statistical category as 
partly continuous, partly intermittent treatment. 

Before considering the results of treatment as disclosed by the 
method I have applied, I may perhaps refer to a few data which 
have emerged in the course of this work. Although these do not 
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come within the scope of the particular statistical prob(,•m lwfore 
us, I think they are of universal interest. One of them is the rrlulit>e 
incidence of syphilitic infection recorded in diflertnt age-groups. 

AoE OF PATIENTS AT THE TIME OP TUB FIRST CLINICAL EXANIS . .\ThlN 

(Approximating to age at lime of inft<lion). 

Absolutr ngu,.... lor PPrt"rntn~f'\11 
----~ ---

Age groups ttnttrd 
GN"Rt (yean) G<r- 0f'n• Slutn Wo-France Brl .. Total Total ~lt-n many mark of Arne· tain meo 

rica - - --- -- - - - -
5 .......... 16 6 6 1 2 31 0.2H 0.21 0.33 

6-10 0 ••••••••• Ill 2 10 I 5 :.!~ 0.21 CUI 0.:17 
11-15 .......... 37 Ill 7Cl 17 Ill 1 ;lH I.IH 1155 2.20 
16-20 . . . . . . . . . . 721 584 714 I :1!1 :GH 2,;1·1 I H. \II 12.71 :.!K.Kil 
21-25 . . . . . . . . . . m10 H.'i8 1 ,Ill\! :117 HX7 4 .:c:, I :tl.H;·, :t:UiM :ll.79 
26-30 .......... 4X9 4H 8:12 210 7:\8 2,7:1:1 211.7·1 22.85 17.37 
31-35 . . . . . . . . . . 2;',8 1\13 4:1tl Ill ·I~>H 1 ,·1 ~.tl 1 l.0!"1 12.711 
36--40 .......... 1:13 102 246 tlS 2H:l HI:.! tL22 7.:UJ 
41-45 .......... 85 52 127 H J.t:l 4.·, I 3.H 4.21 
46-50 . . . . . . . . . . 55 28 67 33 70 2~.:1 t.H2 2.1-1 
51-55 .......... 37 8 33 10 :Ill 11a 11.111 1.11·1 
56-60 ::::::::::I 14 11 14 7 17 ti:J CUM 11.1)0 

61--65 13 10 II 4 12 47 o.:s;) II. I;) 
66-70 .......... I - 3 - 5 \) 11.117 11.117 
71-75 . "' ....... 4 - - - I 5 11.111 O.oti 

not state..! 1 •••••• 37 3 28 70 :J:l 171 t.:ll t.:t:l 
-- -- -- -- ----
2,\1111 2,311 3,7Ci\l I,OC;2 3,1 r}n 1:1.1 \Ill 

·- .. - ·-

This tabulation of over 13,000 cases of early syphilis shows that 
in about one-third infection was contracted between 21 and 25 years 
of age ; this applies to both men and women. Whereas among 
women the incidence during the five-year period from 16 to 20 
seems to be almost as high, the proportion of infections among 
males of the same age group is less than one-half of this. On the 
other hand, in age groups above 25, the percen lage of men infected 
is considerably greater than that of women. Although the figures 
vary considerably from country to country I do not, for the reasons 
already stated, propose to discuss them in further detail. 

It has not been possible, even in cases of primary syphilis (in 
which the patient's history can to some extent be checked) to utilise 
the information recorded as to the time that had elapsed between 
infection and date of first examination. Evidence of the unrelia-

8.~5 
4.51 
2.111 
1.55 
0.116 
11.29 
0.19 
O.o7 
-

1.28 
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bility of patients' memories is afforded by the percentage (32.7) 
of cases of sero-positive primary syphilis in which they stated that 
they had received treatment in a clinic within the first four weeks 

after infection. 
In order to permit of better comparison, the figures relating to 

continuously treated cases have also been set out by stages of the 
disease, though the smallness of the absolute numbers involved 
(save for the United States cards) militates against such a tabulation. 

3. THE RESULTS OF TREATMENT. 

INTERMITTENT TREATMENT. · 
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Percentage' of the Total Cases, treated as described, which remained or btcame Sero-negative. 

Stage 

S1 Sl or S2 S2 S3 S3orS4 • S4 

1. Treated intermittently : 
Germany •••••••.•••••• '82.52 (288) 66.66 (6) 70.12 (3o2) 
Denmark ••••••••••• 97.49 (311) 92.18 (59) 91.06 (376) 
United States or Ame-

~5.68 (444) 64.30(544) 62.96 (17) 
84.17 (1,175) 82.54 (~3) H3.33 (5) 

rica •••••••••••••• 81.37 (131) 80.95 (17) 61.70 (298) 
France •••.••••..•••• 76.70 (79) 80.00 (20) 75.23 (243) 
Great Britain •••••.•• 83.37 (386) 1 _1:.0:.0:.:.0:.0:_(~4~) 1 _..:.7:.5.::2::4_(:_:7_:0.::H:.._) 

57.80 (763) Rl.21 (71) 45.21 (33) 
71.67 (21f>) 69.77 (\10) 46 IS (6) 
68.11 (519) 61.55 (429) 43.75 (7) 

11. Treated continuously : 
Germany .......... .. - (-) - (-) 83.33 (15) 81.25 (26) 72.73 (32) 25.0 (1) 

78.77 (319) 70.59 (12) 100.0 (9! 
United States or Ame-

rica .•••.......••• 
France .•••••••••••. 

90.36 (75) 100.5 (5) 81.54 (106) 
83.33 (5) - (-) 100.0 (7) 66.67 ( 4) 100.0 (8) - (-

Great Britain •••••.•. 66.67 (4) - ( -) 84.51 (60) 100.0 (1) 100.0 (1) 100.0 (2 

Treated 
(Actual figures) 

Total 

1. Treated intermittently : 
Germany .. • • .. .. .. .. 2,409 
Denmark . . . • • . . . . . . 2,262 
United States ol Ame-

rica • . . . . . . • . . . • • . 2,174 
France.............. 893 
Great Britain . • • • . • . . 2,883 _ _:___ 

St-84 .••.••.... 

II. Treated continuously : 
Germany ••••••••••• 
Denmark .....••.... 
United States ol Ame-

10,621. 

98 

rica .............. 649 
France .....• o o o o o o o. 27 
Great Britain • • • • • • • • 81 ---

S1-84 .......... 855 

Ill. Treated in part con
tinuously, in part 
intermittently I 

Germany ........... . 
Denmark o o o o •• o o o •• 

United States ol Ame-

52 

rica •••••••••••••• 643 
France ............. 77 
Great Britain • • • • • • • • 121 

1----1 
Sl-84 •••••••••• 893 

IV. Dt cases (first came 
under clinical treat
ment in a state of cli
nical relapse) (S3-S4, 
all five countries) : 

1. Treated intermit· 
tently ........... . 

2o Treated continu-
ously o • o o o o o o o o o o o 

3. Treated In part 
eonttnuously, in 
part intermittently. 

'728 

80 

1 Absolute figures in parentheses. 

Men 

1,196 
1,154 

1,396 
566 

2,087 

8,399 

41 

436 
18 
78 

17 

389 
44 
93 

31 

Women 

1,213 
. 1,108 

778 
327 
796 

4.,222 

57 

213 
9 
3 

35 

254 
33 
28 

350 

~ 

19 

12 

Cases 

Remaining or becoming sero-neli(B.tlve 
after treatment (Percentages)' 

Total 

68.53 (1,651) 
87.49 (1,979) 

60.40 (1,313) 
73.12 (653) 
71.21 (2,053) 

72.02 (7 ,649) 

75.51 (74) 

81.05 (526) 
88.89 (24) 
83.95 (68) 

80.94 (692) 

30.79 (16) 

55.68 (358) 
51.95 (40) 
64.46 (7H) 

55.10 (492) 

60.47 (439) 

61.67 (37) 

53.49 (23) 

70.23 (840) 
92.72 (1,070) 

61.75 (862) 
72.09 (40Kl 
72.78 (1,51 9) 

73.43 ( 4,699) 

68.29 (28) 

82.11 (35!1) 
83.33 (15) 
83.33 (65) 

81.33 (466) 

29.41 (5) 

53.47 (20!1) 
56.82 (25) 
66.67 (62) 

55.25 (300) 

60.79 (293) 

58.54 (24) 

54.84 (17) 

\Vomtn 

66.86 (811) 
82.04 (909) 

57.97 (451) 
74.92 (245) 
67.09 (534) 

69.87 (2,950) 

80.70 (46) 

78.40 (168) 
100.00 (9) 
100.00 (3) 

80.14 (226) 

31.43 (11) 

511.06 (150) 
45.45 (15) 
57.14 (16) 

54.86 (192) 

59.84 (146) 

6S.42 (13) 

50.00 (6) 
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Percentage• of the Total Cases, treated as described, which remained sero-positive. 

I. Treated Intermittent-
ly : 

Germany ••••••••••• 
Denmark ..... , .... 
United States of Ame-

rtca ••••••••••••• 
France ............ . 
Great Britain ...... . 

II. Treated continuous
ly: 

Germany, .••.•..... 
United States of Ame-

rica ............ . 
France ..•..•..•... 
Great Britain ...... . 

S1 

= l-l 
= ! l - -) 

- (-) 

= l=l - (-) 

S1 or S2 

11.11 (1) 
1.56 (1) 

- (-l 
4.00 (1) - (-) 

- (-) 

= l=l - (-) 

Stage 

S2 S3 S3 or S4 S4 

3.39 (17) 
0.73 (3) 

7.10 (4R) 
0.57 (8) 

7.45 (63) 3.70 (1) 
3.17 (2) - (-) 

16.44 (12) 
15.32 (74) 14.24 (188) 17.24 (20) 

5.88 (19) 4.33 (13) 5.43 (7) 30.77 (4) 
5.21 (49) 6.17 (47) 11.62 (81) 6.25 (2) 

5.56 (I) 

4.62 (6) 
- (-) 
1.41 (1) 

5.43 

Cases 

(-) 

(22) 
(-) 
(-) 

9.09 (4) 50.00 (2) 

11.76 (2) 
- (-) - (-) 

Treated 
(Actual ligures) 

Remained sero-positive 
(Percentages) • 

I. Treotc.>d tntennittenl· 
ly: 

Germany •••• ,, •••• , 
Denn1ark .... , . , , , . 
United Stoles of Ame-

rica •.........•.. 
France ........•. , .. 
Great Britain ...... . 

SI-S4 ••• , , , ••• 

II. Treated continuous-
ly: 

Germany ....•..•.. 
Denmark .... , ..... 
United States of Ame-

Total 

2,409 
2,262 

2,174 
8~·3 

2,1!S3 

10,821 

98 

rica . . . . . • • . . . . . . 649 
France............. 27 
Great Britain • • • • • • • 81 

---
S1-S4 .. .. .. .. • 1156 

III. TreatNI In part con
tinuously, in part 
tntermittentl~ : 

Germany ..•......•. 
Denrnnrk , , .... , , .. 
United States of Ame-

52 

ril'-R •••••••••••• , 643 
France . . . . • . • • • . . . 77 
Great Britain .. .. .. • 121 

---=::-::-
S1-S4 .. .. .. ... 893 

IV. Dt case-s (first came 
under clinical treat
ment in a state 
of clinical rt>lnpse) 
(S3-S4. aU five coun
trif"s) ~ 

1. 1'rented intermit-
lf'ntly .. , . , ..... , 

2. 1'rf'nted continu-
ously ..•••.•..... 

3. In part continu
ously, in part in· 
ternllttently •.•. , • 

728 

80 

l Absolute ngures In parenthes ... 

Men 

1,196 
1,154 

1,396 
566 

2,087 

8,399 

41 

436 
18 
78 

17 

389 
44 
93 

31 

Women 

1,213 
1,108 

778 
327 
796 

57 

213 
9 
3 

282' 

35 

254 
33 
28 

350 

2t.4. 

19 

Total Men Women 

5.40 (130) 4.52 (54) 6.27 (76) 
0.62 (14) 0.69 (8) 0.54 (6) 

13.52(294) 12.68(177) 15.04(117) 
4.93 (44) 5.12 (29) 4.59 (15) 
6.18 (178) 5.51 (115) 7.91 (63) 

6.21 (660) 5.99 (3R3) 6.56 (277) 

7.14 (7) 

4.62 (30) 
-(-) 

1.23 (1) 

4.44 (38) 

7.69 (4) 

5.44 (35) 
-(-) 

9.92 (12) 

5.71 (51) 

7.32 (3) 

3.44 (15) 
-(-) 

1.28 (1) 

3.32 (19) 

11.76 (2) 

6.17 (24) 
-(-) 

9.68 (9) 

6.45 (35) 

12.67 (~2) 12.66 (61) 

13.33 (~) 12.20 (5) 

I 6.98 (3) I 6.45 (2) 

7.02 (4) 

6.74 (19) 

5.71 (2) 

4.33 (11) 
-(-) 

10.71 (3) 

4.57 (16) 

12.70 (31) 

15.79 (3) 

8.33 (1) 



SYPHILIS TREATMENT 155 

Percentage 1 of the Total Cases, treated as described, which relapsed seralaglcal/y. 

Stage 

S1 S1 or S2 S2 S3 ·S3orS4 S4 

1. Treated intermittent-
ly : 

Germank ...••.•.••• 7.73 (27) -(-) 15.35 (77) 13.61 (92) 15.84 (134) 25.92 (7) 
Denmar .......•.• 0.31 (1) 3.13 (2) 5.08 (21) 11.18 (156) 12.70 (8) -(-) 
United States of Arne-

rica •• 0 •• ••• 0 0. 0. 6.83 ~11) 4.76 (1) 9.94 (48) 13.71 (181) 13.79 (16) 21.92 (16) 
France ...•.•.....•. 13.59 14) -~-) 9.611 (31) 12.33 (37) 17.83 (:!3) 15.38 (2) 
Great Britain ....... 9.29 (43) - -) 11.69 (110) 19.42 (148) 16.79 (117) 31.25 (5) 

II. Treated continuous-
ly : 

Germany •.••••••••• -
United States of Arne-

(-) -(-) 11.11 (2) 18.75 (6) 13.84 (6) 25.00 (1) 

rica • 0 •• 0 ••••• 0 • • 3.61 l3) =~ l 10.00 ~13) 6.91 (28) 5.88 (1! - r) France 16.67 1) - -) 16.67 (1) - (- - =! Great Briislo' : : :: :: : 33.33 (2) -(- 8.45 (6) - (-) - (-) -

Cases 

Treated Relapsed serologically 
(Actual ligures) (Percentages) 1 

. Total Men Women Total Men Women 

I. Treated intermittent-
ly: 

Germany ••••••••••• 2,409 1,196 1,213 13.99 ~337) 12.46 (149) 15.50 ~188) 
Denmark ...•...•.. 2,262 1,154 1,108 8.31 188) 3.99 (46) 12.82 142) 
United States of Ame-

rica 2,174 1,396 778 12.56 (273) 11.89 (166) 13.75 (107) France::::::::::::: 893 566 327 11.98 (107) 12.01 (68) 11.93 (39) 
Great Britain •..•.•. 2,883 2.087 7~6 14.67 (423) 13.85 (289) 16.83 (134) 

Sl-84 • 0 ••••••• 10,621 8,399 6,222 12.50(1,328) 11.22 (718) 14.45 (610) 

II. Treated continuous-
ly: 

Germany •••••• 0 • 0 • 98 41 57 15.31 (15) 21.95 (9) 10.53 (6) 
Denmark - - - - - -
United Stat~; ~fAt;.;,:. 

rica 649 436 213 6.93 (45) 7.57 (33) 
5.63 r2! France::::~:::::::: 27 18 9 7.41 (2) 11.11 (2) 

Great Britain ••••••• 81 78 3 9.88 (8) 10.26 (8) 

S1-S4 ......... 855 573 282 8.19 (70) 9.07 (52) 6.38 (18) 

III. Treated In part con-
tinuously, in part 
lntennittently : 

57.14 (20) Germank •••.•.••... 52 17 35 55.77 (29) 52.94 (9) 
Denmar .•..•..... - - - - - -
United States of Arne-

rica ............. 643 389 254 21.00 (135) 21.59 (84) 20.08 (51) 
France 77 44 33 40.26 (31) 34.09 (15) 48.48 (16) 
Great Brit~i;. • :: :: : : : 121 93 28 18.18 (22) 17.20 (16) 21.43 (6) 

S1-S4 ......... 893 M3 350 24.30 (217) 22.84 (124) 26.57 (93) 

IV. Dl cases (first came 
under clinical treat-
ment in a state 
of clinical relapse) 
(S3-S4, all five coun-
tries); 

1. Treated lntennit-
tently .•.•....... 

2. Treated continu-
726 682 :u4t 14.05 (102) 13.69 (66) 14.75 (36) 

ously ............ 60 61 19 11.67 (7) 14.63 (6) 5.26 (1) 
3. In part continu-

ously, in part in-
(10) 16.13 (5) 41.67 (5) termittently •••••. 63 31 12 23.26 

1 Absolute ligures in parentheses. 
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Percentage' of the Total Cases treated as described, which rtlapsed clinically • • 
Stage 

I 
S1 S1 or S2 S2 S3 S3 or S4 S4 

I. Treated tntennlttent ... 
ly : 

8.02 (28) 11.11 p> 8.35 ~42) 8.28 (56) 7.21 (61) 3.70 ~1) Germani'; ••••••••••• 
Denmar .......... 1.88 (6) 3.13 2) 3.15 13) 3.80 (53) 1.59 (1) 16.67 1) • United States of Arne-

9.53 (2) 10.14 !49) 10.08 (133) 3.45 (4) 9.59. (7~ rica 0 0 0 •••• 0 •• ••• 10.56 (17! 
, France .....•....••. 7.77 (8 8.00 (2) 6.81 22) 6.00 !18) 1.55 (2) -.~-
Great Britain ••••••• 3.89 (18) -(-) 2.87 (27) 1.84 14) 1.86 (13) --

11. Treated continuous .. 
ly: . 

(-) 4.54 (2) (-) Germany ........... - (-) - (-) - (-) - -
United States of Arne-

1.54 (2! ll p H rlca •.•.••••••.•. 3.61 (3l - l ! - - -
J.•rance 0 0. 0 ••• 0 •• 0 • - -1- - - -
Great Britain ••••••• = !-) - -- - (- - -> -

cases 
Treated Relapsed clinically 

(Actual Ogures) . (Percentages)' 

Total Men Women Total Men Women 

I, Treated Intermittent-
ly: 

9.03 (108) 6.68 Germank ..• , ••••.•. 2,409 1,196 1,213 7.85 (189) !81) Den1nar ..•....... 2,262 1,154 1,108 3.36 (76) 2.43 (28) 4.33 48) 
United State• of Arne-

rlca .••...•..•.•. 2,174 1,396 778 9.75 (212) 9.68 (138) 9.51 
r4) France ............. 8~13 566 327 5.82 (52) 6.71 (38) 4.28 14) 

Great Britain ..... · .. 2,883 2,087 796 2.49 (72) 2,78 (58) 1.76 14) 

S1-84 ......... 10,621 8,399 ..222 5.66 (601) 5.78(370) 5.47 (231) 

11. Treated continuous-
ly: 

Germank 0 0 0 •• 0 ••• • 98 41 57 2.04 (2) 2.44 (4) 1.75 (1) Denmar - - - - - -United Stai~s" ~i A~~ 
rica ••••.......• o 6-19 436 213 0.77 (5) 1.15 (5~ 0.00 ll France ••••. o ... o o .. 27 18 9 

=! ~ -~-Great Britain . o ..... 81 78 s --
S1-84 0 • •• 0 ••• • 855 673 282 0.82 (7) 1.05 (6) 0.36 (1) 

III. Treat•d In part con-
tinuously, In part 
Intermittently : 

Germant ••••••. o .. o 52 17 35 1.92 (1) 5.88 (1) 0.00(-) ( Dt"nn1ar ..• o .... o. - - -United States of Arne- - - -
rica •• 0 •• ••• 0 •••• 843 889 254 11.66 (75l 12.85 (50) 9.84 (25) France 77 44 33 Great Brit~i~ o::::::: 121 93 5.19 !4 ·1.55 ?) 6.06 ?> 28 2.48 3) 2.15 2) 3.57 1) 

S1-84 ......... 893 M3 350 9.29(83) 10.18 (55) 8.00 (28) 

~V. Dl cases (flnt came 
under clinical treat .. 
ment In • state . 
or clinical relapse) 
(S3-S4, all five coun-
trie11) : 

1. Trt-ntrd Intermit-
t.-ntly .• o .. ...... T.a8 ~ K4. 8.68 (63) 9.13 (44) 7.79 (19) 2. 'l'rt'uted continu-
ously •..•• o o . o .. o 80 •t 19 8.33 (5) 9.76 (4) 5.26 (1) 3. In part conUnu .. 
ously, in part m .. 
termlttently •• o o o o ~ 31 12 16.28 (7) <12.58 (7) 0.0 (-) 

I Absolute llguno In parentheses. 
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Percentage • of the Total Cases, treated as described, which later developed Doubtful 
Serological Relapses. 

Stage 

SI SI or S2 S2 S3 S3 or S4 S4 

(. Treated Intermittent· 
ly : 

1.72 ~6) 11.11 (I! 2.79 ~14) 4.15 (28) Germany •••••• 0 ••• 4.02 ~34) 3.70 (I) 
Denmark .......•... 0.31 1) -(- - -) -(-) - -) -(-) 
United States of Ame-

rica ••••••••• 0 ••• 1.24 (2) 4.76 !I) 2.90 (14) 3.41 ~45) 4.3I (5) 6.85 (5) 
France •........•••. 1.94 (2) 8.00 2) 2.48 (8) 4.33 13) 5.43 (7) 7.69 (I) 
Great Britain •. , •... 3.46 (I6) -(-) 4.99 (47) 4.33 (33) 7.79 (54) 18.75 (3) 

11. Treated continuo';'•· 
ly : 

-(-) -(-) -(-) -(-) Germany ••••••••.• -(-) -(-) 
United States of Ame-

rica •••••••••••.•. 2.41 (2) 
=! ! 

2.31 (3) 
4.94 ro! 11.76 (2) 

=!-! France .•..••••••••. =~ ! 
-(-) 

-:: ~=! Great Britain ••••••• - -) 5.63 (4) - -) 

Cases 

Treatment DoubUul serological relapses 
(Actual figures) (Percentages)' 

Total Men Women Totnl Men Women 

I. Treated Intermittent-
ly : 

Germany ••.••.••.•. 2,409 1,196 1,2I3 3.49 (84) 3.01 !36! 
3.96 (48) 

Denmark • 0 0 0 • 0 • 0 0 • 2,262 1,154 1,108 0.04 (I) 0.0 0.09 (I) 
United States of Ame-

rica 2,I74 1,396 778 3.31 (72) 3.30 (46) 3.35 (26) 
France :::::: : :: : :: : 893 566 327 3.70 (33) 3.54 (20) 3.98 (13) 
Great Britain ••••.•• 2,883 2,0R7 79~ 5.3I (I53) 5.08 (106) 5.90 (47) 

S1-S4 • 0 0 •• 0 0 • 0 10,621 8,399 6,222 3.23 (343) 3.25 (208) 3.20 (I35) 

II. Treated continuous-
ly : 

Germany ••••••••••• 98 41 57 0.0 (-) 0.0 (-) 0.0 (-) 
Denmark .••..•..•. - - - - - -
United States ol Arne .. 

rica 649 436 2I3 4.16 ~27l 3.65 (16! 5.I6l11) France::::::::::::: 27 16 9 0.0 - 0.0 (- o.o -) 
Great Britain •..•.•. 81 78 3 4.94 (4) 5.13 (4) 0.0 -) 

SI-S4 0 •••• 0 0 0 • 855 673 282 3.63 (31) 3.49 (20) 3.90 (11) 

III. Treated In part con-
tinuously, in part, 
intermittently : 

(2) 5.71 (2) Germany .•....•••. 52 17 35 3.85 0.0 (-) 
Denmark •......... - - - - - -
United States of Ame-

rica 643 389 254 4.98 ~32) 4.88 ~19l 5.12 p3> France::::::::::::: 77 44 33 0.0 -) 0.0 - 0.0 -) 
Great Britain •..•..• 121 93 28 4.96 (6) 4.30 (4) 7.14 (2) 

SI-S4 .......... 893 M3 350 4.48 (40) 4.24 (23) 4.86 (17) 

IV. 01 cases (first came 
under clinical treat-
ment in a state 
or eliilical relapse) 
\S3-S4, all five coun-
tries) : 

1. Treated Intermit-
tently ........... 728 68:11 2M 3.17 (23) 2.91 (I4) 3.69 (9) 

2. Treated continu-
ously ..•••..•..• 80 61 "19 5.00 (3) 4.-88 (2) 5.26 (1) 

3. In part continu-
ously, in part in· 

0.0 (-) 0.0 (-) tennlttently ••••• 63 31 12 0.0 (-) 

1 Absolute figures In parentheses. 
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Percentage 1 of the Total Cases, treated as Mscribed, which later deueloptd Doubtful Clinical 
Relapse~ 

Cases 

Treatment Doubtful clinical relapses 
(Actual figures) (Percentages) 1 

Total Men Women Total Men Women 

I. Treated Intermittent• 
ly: 

2,409 1,196 1,213 0.25 (6l 0.25 (3) 0.25 (3) Germonk • , ••.••. , , • 
Den mar , •. , , •. , •• , 2,262 1,154 1,108 o.o (- 0.0 (-) 0.0 (-) 

United States of Ame-
778 0.32 m 0.29 ~4) 0.39 ~3) rica ••••••• , , ••••• 2,174 1,396 

France ......•••.••• 893 566 327 0.45 0.53 3l 0.30 1) 
Great Britain.,, .• , •• 2,883 2,087 796 0.07 (2) 0.0 (- 0.25 (2) 

St-S4 ..••. , . , .. 10,621 8,399 ~.222 0.18 (19) 0.16 (10) 0.21 (9) 

II. Treated contlnuous· 
ly : . 

Germany • , •••.••••• 98 41 57 o.o (-) 0.0 (-) 0.0 (-) 
Denmark , , .• , ....•. - - - - - -
United States of Arne-

3.29 (7) rica ••.• , •.••••..• 649 436 213 2.47 (16) 2.04 ~9) 
France ...•••.• , •••. 27 18 9 3.70 (1) 5.56 1) 0.0 ~-) 
Great Britain ••.•.•.• 81 78 3 0.0 (-) 0.0 (-) 0.0 -) 

S1-S4 .......... 855 673 282 1.99 (17) 1.74 (10) 2.48 (7) 

. JII. Treatl"d In part con-
tinuously, in part 
lntf'rmittently : 

17 0.0 (-) 0.0 (-) 0.0 (-) Germank ...••••... 52 35 
Denmar ....•..... - - - - - -
United States ol Arne-

rica 643 389 254 1.09 q 0.77 ~3) 1.61 (4) 
~ance ::::::::::::: 77 44 33 2.60 2 4.55 2) 0.0 ~-l Great Britain .•••••• 121 93 28 0.0 (- 0.0 (-) 0.0 

!11-!14 .......... 893 543 350 1.01 (9) 0.92 (6) 1.14 (41 

Percentage 1 of negative serological reactions obtained at/he first uaminalion in the clinic 
of secondary cases or cases which first came u11der clinical treatment in a stale of clinical 

relapse (Sp. pallida positive). 

Country 
Treated intermittently Treated continuously 

Total Mon Womt"n Total Men Women 

Germant ••••••••••• 0.50 (~2) 0.50 (6) 0.50 (6) 0.0 ~ l 
0.0 ~-) 0.0 ! l lJennlar ....••.... 0.18 (4) 0.18 (2) 0.18 (2) o.o 0.0 -) 0.0 United States or Ame-

rica 0.14 (3) 0.21 (3) 0.0 !-) 0.0 

1 ! 0.0 ! ! 0.0 ! ! France::::::::::::: 0.0 (-) 0.0 ~-) 0.0 -l O.<t 0.0 0.0 Great l::lrltain •.••... 0.07 (2) 0.0 -) 0.25 (2 o.o 0.0 0.0 
S1-S4 ········· 0.20 (21) 0.17 (11) 0.24 (10) 0.0 ( ) 0.0 ( ) 0.0 ( ) 

Country Treated in part continuously, 
in part intennlttently D1 cases 

Germank ••••••••••. 0.0 !-) 0.0 
! l 

0.0 ! l 
1.17 (4) 0.56 (1l 1.85 (3) Den1nar .•• o •• o o ••• 0.0 -) 0.0 0.0 

United Statts or Ame-- 0.0 (-) 0.0 (- 0.0 (-) 
rica .............. 0.16 (1) 0.26 (1) 0.0 !=! 0.0 (-) 0.0 (-) ! ! France ... o ••••• o ••• 0.0 

!-l 
0.0 !-) 0.0 0.0 

Great Britain ••••••• 0.0 4.62 (3) 7.63 (3l 0.0 0.0 -) 0.0 -) 0.0 (-) 0.0 ( 0.0 
SJ-S4 • 0 •••• 0 •• 0.11 (1) 0.18 (1) 0.0 (- ) 0.84 17) 0.72 14) 1.09 (3) 

' Absolute Rgures 1n parentheses. 
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These treatment results (the absolute totals for which are shown 
in Annex 11), indicate that the best results especially as regards 
the absence of clinical relapses, were secured, on the one hand with 
continuous treatment as such (i.e., according to various schemes), 
and, on the other, with intermittent treatment applied according 
to certain particular schemes. 

It should be noted that the total number of cases treated on the 
continuous plan is small compared with those treated intermittently. 
The cases continuously treated represent also in some respects a 
homogeneous group (longer prescribed minimum period of treat
ment, cases collected from a comparatively small number of clinics) 
so that any idea of ranking the various methods (intermittent and 
continuous) in order of merit was abandoned. It was not intended-
and with the available material it would not have been possible-
to recommend any one method as a standard treatment. 

The record cards supplied by the United States of America com
prise a considerable number of continuously treated cases. The 
success of continuous treatment in the United States is particularly 
striking when compared with the results obtained in the same 
country with intermittent treatment. This superiority is brought 
out even more strikingly when continuous treatment results are 
compared with those obtained in the United States by partly 
continuous and partly intermittent treatment--the number of 
cases treated by each method being practically the same. 

Though it may, of course, be argued that the way in which the 
general results work out in respect of the behaviour of the serological 
reaction is not solely due to the merits of the treatment since a 
number of other factors might affect them very considerably (for 
instance, frequency of serological tests, nature and sensitiveness of 
the methods of serological testing followed in various clinics and 
countries, personal factor in the reading of the result, and so on), 
such sources of error are hardly likely to operate in the diagnosis of 
clinical relapse. In these cases the only matters of real importance 
are the regularity and duration of supervision after treatment. 

Omitting for the moment the cases which first appeared for treat
ment in the participating clinics in as tate of clinical relapse (D 1 cases), 
the percentage of clinical relapses noted in the United States cases is : 

Continuous treatment . . . . . . . . . . . . . . .. . . . . . . . . . . . 0. 77 
Intermittent treatment.......................... 9. 75 
Partly continuous, partly Intermittent treatment . . . 11.66 
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The cases treated continuously in Germany, France and the 
United Kingdom, though less numerous (about 2~ _in all) also 
yielded very satisfactory results, the percentage of ~hmcal relapses 
amounting only to 0.82, whereas the correspondmg percentage 
for intermittently treated cases in all countries still stands at 5.66 
and for cases treated in part continuously and in part intermittently 
at 9.29. 

The total number of cases that have received intermittent treat
ment is so great that it enables satisfactory comparisons to be made, 
not only between separate countries, but even between the separate 
stages of early syphilis. 

The best results with intermittent treatment have been obtained 
in Denmark and the United Kingdom. In Denmark, the percentage 
of patients who remained sero-negative (Sl cases), as well as that 
of the patients who became and remained sero-negative, is far 
greater than that of any other country ; similarly the position in 
Denmark is much better in respect of serological relapses and of 
cases that remained sero-positive. The United Kingdom comes 
second in regard to the behaviour of the serological reaction, but 
shows a somewhat lower clinical relapse rate than Denmark (2.49 
per cent as compared with 3.36 per cent). Though it may be 
admitted that the factors cited above as influencing the results 
of serological tests may also have helped to produce these differences 
(in other words, that in Denmark the serological tests were not 
adjusted to such a high degree of sensitiveness at one and the same 
level of specificity as, for instance, in the United Kingdom), the 
differences that might be ascribed to these causes would hardly 
be of such magnitude as those yielded by the percentage calculation. 

When the results of intermittent treatment in the. various stages 
are compared, it is seen that the percentage of cases which became 
sero-negative and remained so diminishes steadily with the age of 
the infection, whereas no regular trend was observable in respect 
of cases that remained sero-positive throughout. The number of 
serological relapses is almost always lowest in the sero-negative 
primary group, and rises considerably in the sero-positive group. 
This upward trend continues in the secondary syphilis groups. 

Whilst such a course of events in serological relapses might have 
been expected, it is striking that clinical relapse does not in the 
least follow the same rule. Whereas (with the single exception 



SYPHILIS TREATMENT 161 

of Denmark) the proportion of clinical relapses among sero
positive primary cases is either about the same as amongst sero
negative cases (in Germany, 8.35 per cent as compared with 8.02 
per cent, and, in the United States, 10.14 per cent as compared 
with 10.56 per cent), or is quite noticeably smaller (in France, 
6.81 per cent as compared with 7.77 per cent, and, in the United 
Kingdom, 2.87 per cent as compared with 3.89 per cent), the 
percentage figures decrease in the case of secondary syphilis 
sometimes to a surprisingly low level. Generally, among the cases 
analysed, the more recent the infection the higher the incidence of 
clinical relapse. 

The comparative findings in men and women lead to the conclusion 
that, among women, the percentage of clinical relapses is appreciably 
less throughout than among men, but that in the matter of serological 
behaviour in all comparable groups women contrast unfavourably 
with men. The percentage of clinical relapses among women is . 
less than among men not only under intermittent treatment but 
also under continuous and under partly continuous and partly 
intermittent treatment. 

That the results obtained by the partly continuous and partly 
intermittent treatment woul4 be the least favourable in every 
country in which it has been practised was to be expected, since we 
are not dealing with a planned method or form of treatment deliber
ately devised by the practitioner, but rather with something 

• brought about by the unreliability of the patients themselves. The 
results of these series show that, beside the particular form of treat
mtnl, regularity is of the highest importance. I propose to examine 
this point in greater detail later. 

Both the continuous and the intermittent type of treatment 
yielded better results even when applied to cases that were already 
in a state of clinical relapse when they first appeared for treatment 
at the clinic than did partly continuous and partly intermittent 
treatment applied to the more favourable cases which cjlme prompt
ly under treatment. It was to be expected that a given method 
would yield distinctly poorer results in cases of clinical relapse 
than in those dealt with in the clinic from the beginning. 

The groups of doubtful serological relapses and ·doubtful clinical 
relapses have been included for the sake of completeness, although 
their significance in the general evaluation is little more than 

3 
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nominal. Doubtful serological relapses on which either a favourable 
or an unfavourable interpretation could be placed can the more 
easily be disregarded, since the percentage is astonishingly uniform 
in all three forms of treatment and among both men and women. 
The percentage of doubtful clinical relapses is very small in itself ; 
it is made up almost exclusively of cases in which the clinical signs 
after the alleged infection did not seem to afford sufficient evidence 
of syphilis (for instance, in the pre-Wassermann period). 

Among serological relapses and doubtful serological relapses. 
those cases are also included in which there was a completely 
negative serological reaction, but in which the examination of the 
cerebro-spinal fluid gave a positive result in the absence of clinical 
signs. I shall refer to these cases later, but desire to observe here 
that their number is extremely small. 

Consideration must now be given to a number of factors which 
might perhaps alter decisively the conclusions already set out. 
These are: 

The frequency of re-infections noted ; 
Undesirable complications caused by the drugs used, or their 

dosage ; 
Length of observation after the termination of treatmel)t ; 
Behaviour of the cerebro-spinal fluid; 
Nature of clinical relapses and result of their treatment; 
Kind of serological relapses and result of their treatment. 

4. THE RE-INFECTIONS. 

With regard to the returns relating to re-infections, it should be 
borne in mind that in the large majority of cases it is scarcely 
possible to decide with any degree of certainty whether a case is 
one of re-infection, super-infection, or clinical relapse. Even at 
the present day, there are many syphilologists who do not admit 
t?at ~e-infection can occur. But, even if the possibility of re-infec
tion IS allowed, and all cases presenting signs suggesting re-infection 
are not relegated out of hand to the category of super-infections or 
relapses, it would still appear altogether impossible to draw a 

l"d I · · ny va 1 cone us1ons under th1s heading from the material under 
review. 
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It is a well-known fact that a whole series of conditions must be 
fulfilled before a case can be pronounced to be one of re-infection, 
and only in the rarest instances can these be fully satisfied. The 
decision whether a particular clinical affection should be regarded 
as a re-infection or a relapse lay with tlie clinics supplying the 
returns. I have attempted no critical appraisal, nor indeed could 
I have done so, because the returns of the clinics, which had of 
course much fuller particulars of the cases, frequently record the 
hesitation which was felt even by them as to whether such cases 
should be classified as re-infections or as relapses. 

To test whether the results of treatment, as set forth above, are 
likely to require any correction in order to allow for misjudgment 
in regard to re-infections, I have taken the most unfavourable 
hypothesis-namely, that all re-infections recorded as such might 
be clinical relapses. The percentage calculation of cases, as set 
out in Annex 12, gives the following results in respect of re-infections: 

Clinical relapses · Re-infections Clinical relapses 
+ re-infections 

COlmtry (percentage) (percentage) (percentage) 

Total Men Women Total Men Women Total Men Women - - - - - - - - -
1. Intermittent treat-
ment (Sl-S4). 
Germany ....... 7.85 9.03 6.68 1.14 1.98 0.29 8.99 tt.01 8.97 
Denmark ....... 3.36 2.43 4.33 1.56 2.96 0.09 4.92 5.39 4.42 
United States· of 

America 9.75 9.88 9.51 0.66 0.94 0.12 10.41 10.82 9.63 
France ... : ~:::: 5.82 6.71 4:"28 0.52 0.66 0.28 6.34 7.37 4.56 
Great Britain •••• 2.49 2.78 1.76 0.61 0.61 0.61 3.10 3.39 2.37 

2. Continuous treat-
ment (S1-S4). 
Gennany ....... 2.04 2.44 1.75 - - - 2.04 2.44 1.75 
Denmark - - - - - - - - -United States of 

America ...... 0.77 1.15 0.00 0.88 1.30 - 1.65 2.45 0.00 
France - - - - - - - - -Great Brii~i;; :: : : - - - - - - - - -

3. Partly continuous, 
partly intermittent 
treatment (S1-S4). 

1.92 5.88 0.00 Germany ••••••• 1.92 5.88 0.00 - - -
DeDI.Dark ••••••• - ~ - - - - - - -United States of 

America •.•.•• ll.66 12.85 9.84 0.89 0.96 0.77 12.55 13.81 10.61 
France ••.•••••• 5.19 4.55 6.06 - - - 5.19 4.55 6.06 
Great Britain •••• 2.48 2.15 3.57 - - - 2.48 2.15 3.57 

This table of comparative figures shows that, even if all re-infections 
are reckoned as clinical relapses, no appreciable change in the appraisal 
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of the treatment results is involved. A comparison of similar figures 
for primary syphilis in the various countries points to the .s~e 
conclusion-with one exception, however. The number of chmcal 
relapses following sero-negative primary syphil~s is . so greatl_y 
increased in Denmark by the adding in of the re-mfecbons that tt . 
is brought very much closer to the corresponding figures for France, 
Germany and the United States, and becomes very nearly double 
that for Great Britain (referred only to' intermittently treated 
cases). 

Clinical relapses 
Clinical relapses 
+ re-infections 

Country Stage : Stage : 

S1 S1 or 52 S2 51 St or 52 52 

Germany ••• 0 0 ••••••• 8.02 11.11 8.35 10.89 11.11 9.94 
Denmark,, ••••••••••. 1.88 3.13 3.15 8.46 3.13 4.36 
United States or Arne-

rica 0 •••••••••••••• 10.56 9.93 10.14 11.80 14.29 11.18 
Frant'e .............•. 7.77 8.00 6.81 8.74 12.00 7.74 
Great Britain •........ 3.89 - 2.87 4.54 - 3.61 

Since, in Denmark, the number of relapses in sero-positive 
primary and secondary cases does not increase to the same extent 
when the observed re-infections are added in, it may be assumed 
that the re-infections in the sero-negative primary cases that were 
recorded in Denmark were in most cases genuine re-infections. 

5. COMPLICATIONS ATTENDANT UPON ANTI-SYPHILITIC TREATMENT. 

Since many different factors play a part in bringing about the 
accidents and complications attendant upon anti-syphilitic treatment 
(preparation, dosage, solvent and quantity of solvent fluid, sensi
tiveness of patient, etc.), it was to be expected that the statistical 
data on this point would display marked differences. 

In two instances, however, the results under this heading are 
quite outside the limits of any differences to be expected from the 
operation of such factor~. These are the unusually high proportion 
of icterus cases in Great Britain and of "other" (i.e., milder) subsi
diary effects in France. I must be content to place the fact on 
record, as it would be futile to attempt any elucidation of the cause 
without exact knowledge of local conditions. I would merely point· 
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out that, although it may readily be admitted that more accurate 
observation and the personal factor of the particular observer (e.g., 
the noting of the slightest yellow disco!ouration of the sclera as 
icterus) may have affected the figures relating to complications, 
still, in my opinion, the differences found lie far outside the range 
of fluctuations that could be produced by such factors. The high 

· percentage of icterus in Great Britain is found with all methods 
of treatment and stands at the highest level for continuous treat
ment. Among cases intermittently treated in Great Britain (the 
only form of treatment in which the total absolute number of cases 
allows of such a comparison), icterus occurs in men about twice 
as frequently as among women. It should be added that a higher 
frequency among men is noticeable in all countries (except France). 
On the other hand, exanthem, dermatitis and the other slighter sub
sidiary effects are more frequently met with among women, and this 

-is true for all forms of treatment. 
In order to judge of the practicability of the methods which have 

produced the most favourable results, we have to compare both the 
frequency and the. severity of subsidiary effects in continuous treat
ment on the one hand and in intermittent treatment on the other ; 
and again to compare the figures obtained in intermittent treatment 
in the various countries (cf. Annex 13). As regards continuous 
treatment, it appears that, considering each country by itself, the 
really severe subsidiary effects (icterus, dermatitis) are in no way 
more frequent with this form of treatment than with intermittent 
treatment •. In Germany, indeed, the subsidiary effects of con
tinuous treatment have been even less frequent and less severe. 

In the case of intermittent treatment, Denmark has the best record 
so far as total numbers are concerned. This is specially due to the 
facts that practically no slight complications have been recorded, 
and that the percentage of icterus, exanthem and dermatitis lies 
between the lower limit and the mean of the observed differences. 
Conditions in Great Britain are not so favourable, owing to the 
high percentage of icterus cases already mentioned above coupled 
with a rather high percentage of exanthem. 

A few brief remarks may be added with regard to deaths. Need
less to say, I have excluded all cases in which some other cause of 
death, such as carcinoma, could be definitely established. The 
position in regard to the remaining cases is as follows : 
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Germany: 
Sero-positive primary syphilis in a woman intermittently 

treated ; six months after conclusion of treatment, nephritis 
and exitus. 

Secondary syphilis in the first year after infection in a man. 
Mter the first course, dermatitis and exitus. 

Denmark: 
Secondary syphilis in the first year after infection in a man. 

Exitus after seventh course, .cause unknown. 
U n iled Stales : 

Sero-positive primary syphilis in a man. Exitus within a year 
of the conclusion of intermittent treatment. Cause 
unknown. 

Sero-positive primary syphilis in a woman. Exitus after serious 
disturbances of the alimentary tract and hremorrhagic com
plications (intermittently treated). 

Secondary syphilis in the first year after infection in a man. 
Exitus as a result of acute toxic hepatitis. Came forward 
for treatment (intermittent) when in a state of clinical 
relapse after earlier primary syphilis. 

Secondary syphilis in the first year after infection in a woman. 
Exitus after dermatitis, icterus and acute yellow atrophy of 
the liver (intermittently treated). 

Secondary syphilis in the first year of infection in a woman. 

France: 

Exitus after encephalitis hremorrhagica (intermittently 
treated). 

Sero-positive primary syphilis. After fifteen courses encepha
litis hremorrhagica and exitus. Man (intermittently 
treated). 

Great Britain : 
Sercrnegative primary syphilis in a man. Mter five courses 

exitus from nephritis (intermittently ·treated). (In addi
tion to this, a further four cases of acute yellow atrophy 
of the liver in men were observed (all cases of sero-positive 
primary syphilis treated intermittently).) 

It will be seen from the above that the connection of death with 
the preceding anti-syphilitic treatment does not appear to be 
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absolutely established in all cases. If, however, despite this, all the 
cases listed above are numbered among the " subsidiary effects " 
of therapy, the number of deaths totals 10 for 13,198 treated cases, 
or less than 1 per thousand. The reason why all the above cases 
of death are connected with intermittent treatment is probably 
that the number of continuously treated cases was very small. 

ti. THE OBSERVATION PERIOD. 

The length. of observation after conclusion of treatment has, needless 
to say, been determined for all cases, as also for the larger statistical 
computations built up upon them. With the approval of the 
Experts, only the period of observation up to the last clinical and 
serological examination was regarded as adequate and used statis
tically, and purely clinical supervis1on was carried on in many cases 
for much longer periods than would appear from the table in 
Annex 14. Thus, among the" 0 "cases (i.e., cases with no observa
tion after conclusion of treatment) there are a large number which, 
for some inexplicable reason, were sup~:rvised clinically for ·many 
years without a serological test ever being performed or recorded. 

As the main point to be tested was whether or not the apparently 
satisfactory results recorded for the continuously treated cases and 
for the intermittently treated cases of Denmark and Great Britain 
may be an illusion resulting from a possible shortness of the period 
of observation, I have left out of account in the following comparison, 
on the one hand, all the cases treated in part continuously and in 
part intermittently and the D1 cases, and, on the other band, the 
smaller groups in the other two series (the intermittently and the 
continuously treated cases). 

In the tables which follow, the percentages are calculated even for 
the very small absolute numbers, but this is merely for the sake of 
uniformity, since in such cases they have of course no practical value. 
For the rest, comparison of the relevant percentages will speak 
for itself, and I need only emphasise once again that in the con
tinuously treated cases the period of observation after the conclusion 
of treatment is shorter almost throughout. 



Ob•eruallon after the Coru:lruion of Treatment wa1 carried out in the Following Pert%nlagu• of ca .... 

1. Intermittently treat~ I 2. Continuously treated 

And remaining or becoming sero-negative 
Country 

Yean Yean 
Number Number 
of cases of cases 

0 -1 1-2 2-5 5-10 10-20 0 -1 1-2 2-5 5-10 10-20 - - --- - - - --- - - ----· -
Gent1ank ....••....•... 1,1161 23.80 34.28 18.05 19.14 3.76 0.97 14 4.05 13.51 31.08 51.35 
Den mar ••..•.•.....•. 1,919 28.40 31.03 18.24 19.00 3.33 - -
United States ol America. 1,318 50.95 27.42 10.13 11.22 2.06 0.23 6211 56.46 22.24 10.65 8.17 2.28 0.19 
France ................ 1163 67.53 19.30 5.97 6.89 0.31 24 (16.67) (41.67) (25.00) (16.67) 
Great Britain ..•.••.•••. 2,063 12.42 44.96 21.72 19.58 1.27 0.05 118 23.53 64.71 8.82 2.94 

-

And remai~tng sero-positive 

Germany .............. 130 57.69 34.62 5.38 0.77 0.77 0.77 1 (57.14) (42.86) (-) (-U__ Denmark •.••...•...... 14 (64.29) (28.57) (7.14) (-~ ~-) (-). -United State~ of America, 2U 85.71 11.23 2.04 0.6 .34 - 30 (80.00) (20.00) (-) (-) 
France ••......•••....••. 44 (86.36) (13.64) (-) (-) (-) (-) -
Great Britain ..••....••. 118 45.51 47.19 5.06 2.24 - - 1 (-) (-) (100.0) 

1 Where the absolute figures are below 50, the corresponding percentages are placed in parentheses. 

-.,. ... 



Ob&ervalion afttr the Conclusion of Treatment was carried out in the Following Percenlagu • of Cases (continued). 

1. Intermittently treated I 2. Continuously treated 

With oerologlcal relapses 
Country 

Yean Yean 
Number ' Number 
of cases of easea 

0 -1 1-2 2--5 5-10 10-20 0 -1 1-2 2--5 - - - - - - - - - -
German\:: .••.•••••••.••...•... 331 39.17 32.94 15.13 8.90 3.26 0.59 16 (-) (66.67) (13.33) (20.0) 
Denmar •..•..•........•...•. J.~a 36.17 24.47 15.95 21.81 1.60 - -
United States of America •....•. 27& 62.64 24.91 4.03 5.49 2.93 - 46 !62.22) (26.67) (4.44) t67) France • ..••.....•..•.•..•..••• 101 70.10 16.1!2 6.52 5.61 0.94 - 2 50.00) (50.00) (-) -) 
Great Britain • .......•••....••• 423 18.71 42.55 19.39 23.40 0.95 R (25 00) (62.50) (12.50) -) 

With clinical relapses 

Genna.ny ••.••••••••.••• ~ •.••. 189 59.79 23.81 4.23 6.88 4.76 0.53 2 (;;0.00) (-) (-) (50.00\ 
Denmark ...•................• 1~ 42.11 23.68 11.84 21.05 1.32 - -
United States of America ••.•••• 212 76.42 7.55 5.19 7.55 3.30 - 6 (80.00) (-) (20.00) (-) 
France . ...•.••.•.••....••...•• 62 73.08 10.23 3.85 1.92 1.92 - -
Great Britain ••.....••...•...•. 12 18.116 50.00 9.72 19.44 2.78 - -

' Where the absolute figures are below 50, the corresponding percentages are placed In parentheses. 
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In the. United Stales, it should be said, which returned the l~rgest 
absolute number of continuously treated cases, the difference m the 
period of observation as between these and the inte~ttent~y 
treated cases is not very great. On the other hand, where znlermzl
tent treatment is concerned, cases so treated in Denmark and Great 
Britain were kept under observation for distinctly longer than those 
in the United States and France, whereas the period of observation 
of the German cases equals, or approximates to, that noted for the 
first two countries named. 

7. CEREBRO-SPINAL FLUID TESTS. 

A further factor which may play an important part in the com
parison of treatment results is the behaviour of the cerebro-spinal 
fluid. I was obliged, however, to abAndon the idea of working 
up the results of lumbar puncture in any detailed manner, for the 
computation of comparative figures would be useless owing to the 
fact that the total number of cerebro-spinal fluid tests is compara
tively small and, further, that the cases subjected to lumbar punc
ture are distributed very unevenly over the various countries and, 
within those countries, over the various clinics. A final reason is 
that in Denmark, France and Great Britain, save in a very few 
cases, lumbar puncture was performed only once. Special attention 
must be drawn to the fact that very little use is made of this method 
of test ; indeed, there are many clinics which appear to have made 
no lumbar punctures at all, at least so far as cases of primary and 
secondary syphilis are concerned. If any comparative judgment 
were attempted, it would have to be borne in mind that the reading 
of the results in cerebro-spinal fluid tests is nothing like so uniform 
as in the blood-serum tests, especially as we have to do with a 
whole series of heterogeneous separate tests. 

The distribution of the figures relating to lumbar punctures and 
their results is set forth in the table in Annex 15. I contented 
myself with indicating the results as positive, doubtful or negative, 
since any detailed investigation into the various individual tests 
would not repay the trouble taken, for the reasons already mentioned. 
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The great differences in the frequency of lumbar puncture in the 
various countries will be seen from the following figures : 

1. Proportion of intermittently treated cases (including D 1 
cases) in which lumbar puncture was performed : 

In Germany, 28.63 per cent (779 out of 2,721 cases); 
In Denmark, 5.95 per cent (138 out of 2,311 cases) ; 
In the United States of America, 56.91 per cent (1,371 out 

of 2,409 cases) ; 
In France, 8.26 per cent (79 out of 957 cases) ; 
In Great Britain, 10.28 pe~ cent (303 out of 2,949 cases). 

2. Proportion of continuously treated cases (including D1 cases) 
in which lumbar puncture was performed : 

In Germany, 4.13 per cent (5 out of 121 cases); 
In Denmark, no cases ; 
In the United States of America, 68.40 per cent (467 out of 

683 cases) ; 
In France, 11.11 per cent (3 out of 27 cases); 
In Great Britain, 21.43 per cent (18 out of .84 cases) ; 

Finally, a brief reference may be made to the few cases in which, 
where the clinical signs and serological reaction were subsequently 
negative, only the cerebro-spinal fluid gave a positive result. These 
cases comprise twelve with a positive reaction and two with a 
doubtful reaction. The latter was observed in Germany in two 
patients with past histories of secondary syphilis. Positive cases 
are distributed as follows : 

Germany : 1 case (secondary syphilis) ; 
United States : 9 cases (all of secondary syphilis, 2 of which 

only came forward for treatment at the clinic when already 
in a state of clinical relapse) ; · 

France : 2 cases (secondary syphilis). 

8. THE RELAPSES. 

Annex 16 gives details as to the kinds of clinical relapse observed 
and their distribution according to the stage of the disease recorded 
at the beginning of treatment of the particular case. Here again, 
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I have confined my attention to the inte~ttently treated and 
continuously treated cases (in each instance exclusive of Dl cas~s). 
In order to facilitate the understanding of these figures, the followmg 
table may be given, which shows the percentages of the different 
forms of clinical relapse observed fo~ the first time. · 

Type of Relapse. ( Intermillent Treatment.) 

Cardio- Late 
Syphilis 
of the 

Tertiary vascular syphilis brain and 
Chancre Secondary skin late o( liver, spinal 

Country r<dur syphilis syphilis syphilis etc. cord 

Gennany ...... 1.59 84.13 6.35 1.59 1.06 5.28 
Denmark 0 ••••• 5.26 92.11 2.63 
United Stutes of 

Amrrira ..... 0.47 82.55 10.38 3.77 2.83 
Frnnre ........ 92.31 5.77 1.92 
Great firitain ... 22.22 70.83 5.56 1.39 

Here again, the conditions viewed as a whole are particularly 
favourable in Denmark, seeing that only a very small percentage 
of tertiary forms of skin syphilis was observed under the heading 
of clinical relapses, and that no other clinical relapses whatever 
are recorded in the form of late syphilis of the internal organs or of 
the brain and spinal cord. So far as this last-named form is con
cerned, this circumstance may be due to the fact that cerebro-spinal 
fluid tests were performed in Denmark only in quite exceptional 
instances. The same reservation on this point is, incidentally, 
also applicable to France and Great Britain. Still it is noteworthy 
that in Denmark and particularly in Great Britain clinical relapse 
in the form of chancre redux was observed with quite disproportion
ately greater frequency than in other countries. In almost every 
case, this form has occurred only where there has been a primary 
syphilitic infection, and almost exclusively in men. . 

In Germany, France and Great Britain, the percentage of clinical 
relapses in the tertiary form of skin syphilis is about twice, and in . 
the United States about four times, the corresponding figure for 
Denmark. In the United States the high proportion of relapses 
generally, in comparison with that of other countries, is, in any 
case, noteworthy. The frequency and kind of repeated clinical 
rl'lapses confirms the impressio11 previously gained. 
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As to the kind of the (very few) clinical relapses which occur 
with continuous treatment, the table in Annex 16 gives sufficient 
particulars. 

Subsequent developments in treated cases of clinical relapse as well 
as serological relapse are shown in Annex 14. This table indicates 
that, of the clinical relapses, the following percentages became 
negative in the course of subsequent treatment : 

1. In intermittently treated cases (exclusive of Dl cases). 

Gennany ................... . 
Denmark ................... . 
United States of America ...... . 
France ..•..................• 
Great Britain . ; ............•. 

Total 

58.20 
68.95 
62.26 
71.15 
52.78 

Men 
65.74 
57.14 
62.32 
65.79 
51.73 

Women 
48.15 
75.00 
62.16 
85.72 
57.14 

2. In continuously treated cases (exclusive of D1 cases) (very small 
absolute figures). 

Gennany , .- •••••••••••....•...•. 
United States of America •..••••••• 

Total 

50 
80 

Men 
50 
80 

Women 

Of the serological relapses, the following percentages became 
negative in the course of subsequent treatment : 

1. In intermittently treated cases (excluding D1 cases). 

Gennany ................... . 
Denmark ................... . 
United States of America ...... . 
France ..... , ......•......... 
Great Britain . , ............. . 

Total 

62.61 
75.53 
53.48 
81.31 
72.34 

Men 

52.35 
71.74 
52.41 
85.29 
74.74 

Women 

70.74 
76.76 
55.14 
74.36 
67.16 

2. In continuously treated cases (excluding Dl cases) (small absolute 
figures). 

Total Men Women 

Gennany ............ . 40.00 33.33 50.00 
Denmark ................... . No continuously treated cases 
United States of America ...... . 57.78 51.52 75.00 
France ..................... . 100.00 100.00 
Great Britain •.......•. , ..••. 75.00 75.00 

9. CoNCLUSIONS. 

On a general review, we may say that the fact of taking into 
account the frequency of re-infections, the occurrence of undesirable 
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subsidiary effects induced by the drugs used or their dosage, the 
period after the conclusion of treatment, the kinds of clinical relapse 
and the results of their subsequent treatment, as well as the results 
of treatment of serological relapses, entails some slight adjustments, 
but is not sufficient to upset the conclusions as to the results of 
treatment that have previously been set forth. I would therefore 
repeat once more the unexpectedly clear result that has emerged 
from this statistical compilation. 

The methods of treating primary, and early and late secondary, 
syphilis to be recommended as the most successful at the present day 
are: 

1. The continuous method of treatment as such ; 
2. The intermittent method of treatment, as carried out in 

Denmark or Great Britain. 

It should be specially emphasised that particularly satisfactory 
treatment results were also obtained in a number of clinics in the other 
countries, and when the methods which lhey use are compared, they 
are found to agree in striking fashion with those applied in Denmark 
and the United Kingdom. 

By way of appendix, I would like to say a few words in regard to 
the conclusions deduced from the material supplied by Peiping, 
which, owing to the comparative smallness of the actual number of 
cards, can be of value only as confirming the results otherwise 
reached. According to the particulars supplied in the " General 
Questionnaire ", the treatment previously applied there was 
intermittent, and not until later. was continuous treatment intro
duced. If, out of this total number of 157 cases of primary and 
secondary syphilis in Chinese patients, the 15 Dl cases and the 
26 cases treated in part continuously and in part intermittently are 
discarded, the comparison shows 'that continuous treatment yielded 
far better results than the intermittent treatment previously applied. 
(rhus, among the 54 intermittently treated cases, there are 6 with 
serological and 12 with clinical relapses, whilst the corresponding 
figures for the 62 continuously treated cases are respectively 4 and 1.) 
The period of observation after the conclusion of treatment was, 
it is true, somewhat shorter in the continuously treated cases. 

If all the effective methods of treatment are compared, then, despite 
individual differences, it is, in my opinion, possible to discern a number 
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of common features to which the uniformly good results are probably 
to be ascribed : 

1. The outstanding effectiveness of" 606 " or similar prepara
tions. In order to make up for the lesser potency oJ" 914" and 
preparations to be classed with it, the tendency is observable 
nearly everywhere to increase the individual dose to at least 0.6 
gramme, quite frequently to 0.7 gramme and even to 0.9 gramme. 

2. The massing of individual arsenical doses so as to give 
them in more or less rapid succession at the beginning of treat
ment (according to Ehrlich's idea), similar series being often 
repeated at defmite intervals. 

3. Total dose within the limits of any one course (or, in con
tinuous treatment, the period corresponding thereto) compara
tively low. 

4. In women, individual and total dose relatively speaking 
only slightly lower. 

5. Administration of Bi in high individual and total doses. 
(Average individual dose, 0.3 gramme metallic Bi ; total dose 
per course, about 3 to 4 grammes metallic Bi.) Administra
tion either in intervals between arsenical courses or, if treat
ment was begun with the latter, continuation with Bi alone 
for a considerable time. 

6. As regards the intervals between individual courses of 
intermittent treatment, it appears appropriate to make them 
comparatively short. 

7. Growing tendency to make the treatment of sero-negative 
primary syphilis similar to that for other stages of early syphilis. 

It would seem that one factor of decisive importance to the 
success of the method of treatment is the regular steadiness of its 
administration. In my opinion, it is herein that the great advan
tage of continuous treatment or of the system of small intervals in 
the intermittent treatment lies ; they avoid giving the patient a 
certain impression that treatment has been completed. 

In order to gain a general idea of the actual practice in carrying 
out the principles of treatment as set forth in the " General Question
naire " by the various clinics, I made two investigations on which 

· I should like to make a brief report. 
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Since the scheme of treatment chosen by me as a norm of comparison 
(cf. pages 149 and 150) is adjusted to a total dosage which is about 
average, or which should perhaps rather be considered a compara
tively low one, judging by the international literature and the" Gene
ral Questionnaire", I ascertained how many cases of Sl and S2 had 
been treated in a manner conforming to the requirements of that 
scheme. In the computation, every drug has been considered in 
the first place by itself, without reference to whether it was adminis
tered concurrently with another or alone ; and in the second 
place, it was considered in combination with one or several others. 
The percentages thus calculated indicate throughout that, in 
the great majority of cases, treatment coming up to the require
ments of our scheme was not given in intermittent therapy. 
The position in regard to secondary syphilis is, if anything, 
ll•ss favourable. This exacting work proved to be well worth 
the trouble entailed, as it showed that, although the total ar
senical dose in the first course as well as in the following courses 
frequently fell below 4 grammes, good results were secured. This 
fact further confirms the view expressed above that high indivi
dual doses of the arsenical remedy are desirable, but that the total 
dose should be small. 

The second investigation had to do with the number of courses 
of treatment given in the various stages of the disease (cf. Annex 17). 
Apart from the number, the time at which they were given was, of 
course, important. What I had principally in mind, however, was 
to show the percentages of secondary cases that were treated by one 
or more courses respectively. The table again shows that in Den
mark and Great Britain the percentage of ca~es which received 
numerous courses-i.e., more than five-is very distinctly higher 
than in Germany or the United States of America. Denmark, 
in view of the comparative smallness of the country and the enor
mous preponderance of its capital city in the diagnostic and thera
peutic campaign against syphilis, ·occupies, of course, a particularly 
favourable position in this respect. 

In this particular comparison, France takes first place in the 
s~nse that the. number of courses given in all stages is quite excep
~wnall~ great m that country. Despite this very regularly applied 
mtl'rmlttent treatment, the results are not quite so favourable as in 
Denmark and Great Britain. 
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The fact that, in the practical application of those methods of 
treatment which are recognised by directors of clinics to be suitable, 
the treatment is frequently not given in the full measure which is 
intended (and it may be observed that, in his reply to the " General 
Questionnaire", Professor FRAZIER draws attention specifically 
to this same difficulty, which he has observed in China), and the 
circumstance that this occurs everywhere, give me an opportunity, 
in conclusion, to lay stress once more upon the fact brought out by 
this enquiry, that the major diagnostic methods for the detection of 
syphilis and the supervision of treatment-i.e., detection of the 
presence of Sp. pallida, regular and frequent performance of 
serological tests, and testing of the cerebro-spinal fluid-are not 
yet turned to account to the extent that would be desirable. If 
it should prove that this is done in the future, we may entertain 
the definite hope that the knowledge which has been brought to 
light by this enquiry will have made it possible for us to conduct 
the fight against syphilis and its consequences in a far more effective 
manner than heretofore. 

I should like to conclude. my report by expressing my sincere 
thanks to all those who have co-operated in a spirit of devotion 
in its preparation, especially to Professor MADSEN, Chairman of 
the Health Committee of the League of Nations ; to the Health 
Section of the League of Nations Secretariat and, in the very first 
place, to Dr. RAJcHMAN and Professor OLSEN ; further, to the 
Experts, and above all to my revered master, Professor JADASSOHN, 
to whom I am indebted for valuable counsel and tireless support ; 
again, and in particular, to Colonel HARRISON, Adviser to the 
British Ministry of Health, Professor GouGEROT, of the Hopital 
Saint-Louis, in Paris, and Professor STOKES, of the Medical School 
of the University of Pennsylvania ; and last, hut not least, to all 
my trusty Breslau assistants. 
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Figures ln parenthetel 
refer to Annex 3. 

SYPHILIS TREATMENT 

Annex 1. (1) 

CLINIC: • • o •. • • • • • • • • o • • • • • ••• 

• 0 0 ••• 0 •• 0 0 •••• 0 •••••• 0 0 ••••• 

·············•······•······• 

INDIVWUAL CASE RECORD 

[ ............... •] 

No. of Patient •••••••••• 

lnltlala ............... . 

Date ol Rrst attendance at 

tbla clinic 

(2) Duration ol Infection 

at time of first attendance 

Date of blrtb .......... . • ••• 0 •••• 0 ••• 0 • 0 ••• 0 • 0. at tblo clinic ........... . 

(3) Summary ol treatment prior to attendance at tbls clinic (state duration ollnlection wh~n 
treatment elsewhere ftnt commenced) ••••••••••••••••.••••••••.•••••••••••••••••.•. , ... 

(4) Classification of case on ftnt attendance at tbia clinic ................................. .. 

Was Sp. Pallida looked lor 1 ............. . Waa Sp. Pallida lound 7 .......... .. 

Dura- (5) (6) (7) (8) (9) . (10) 

tion Serological React. 
In Salv. Bl. -..,.H=K·:_-1 CI.R. Com. Remarks 

b c weeks ~ Duriug if1u _____ _ a 

tst course. 

Interval •. 

2nd coune. 

Interval .. , 

3rd coune. 

Interval ••• 

4th eoune. 

Interval ... 

61h roune (II 1 

. ........ . 

(12) Oboervation alter auopenolon ol treatment •• , , , , , , , , • , ••••• ·• , • , •• , , , , • , , , , • , •••••••• 

(13) Results ol Cerebre>-Splnal Fluid Testa : 

Coli. 
Period Ttme s. G. Ly. 

P. L. --- - - - - -
Atcommenc~ 
mt'nt or treat-
n1ent •• o. o o o •• 0 • 0 0 • . . . . .... . ... .... . ... 

Durin I( 
treatment .. • • • • • 0 • . . . . .... . . . . . . . . . . .. 

After sus pen· 
slon ol treat-
ment • • • • 0 0 00 • 0 0 0 • • 0 0 • • 0 •• oooo .... • • 0. 

Dale: • o ••••••• o o ••• o o ••••• o ••••• o •• 0 •• o 

• Male or Female. 

Duration of observation: 

From date of infection to last attendance 

at tbls clinic : 

0 ••••• 0 •••• 0 •• 0 0 •• 0. 0 0 0 •••• 0 •• 0 ••• 0 

From lint to last attendance at thl• 

clinic : 

0 0 •••••••••••••••• 0 ••••••••••••••••• 

After suspension or treatment : 0 • , ••• 0 .. 

Signature: 
••• 0 •••••••••••••••••••• 0 .. 
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Figures in parentheses 
-- refer to Annex 3. Annex ·2. 

CLINIC: (I) , , , , , , , • , , . , , , ., ., , , 

INDIVWUAL CARD FOR SYPHn.IS, 

IN PREGNANCY 

(This Card to I><! used for one pngnoncu onlu. For the total treatment giuen apart frMn the 
~riod of pr~gnancy fill up an individual case ncord, and attach.} 

ldentiOcatlon No. ( 0
) .................... , Initials ................................... '_ 

Date of birth •••••••.••••••••••.•••••••••• Date or marriage .••••••..•.•••.•••••.•••••• 

Date oflnfectlon (2) .................. Date of flnt clinical symptoms , •..• , • , .... , , ...... . 
Date of first e:xarnination in this clinic •••••••••••••••••••••••••••••••••••••••••••••••••• 
Date of flnt serum test .......................... and result .......................... . 

) 

1st ..................................... . 
Results of previous pregnancies 2nd .................................... . 
(II possible, fill up a form like this for 
each pregnancy) 3rd • • • .. • • .••••••••.••.•••••••••••••••••• 

4th ..................................... . 
Are treatment and serological reactions before and after this pregnancy shown OD separate 

individual ease record ? ••••••••••••••••••••••• or uncertain ? •••••••••••••••••••••••••• 
Oassiflcation of case when first observed ln this pregnancy ( 4) •••••••••••......••••••••••••• 

Treatment during thia Pregnancy : 
(If, during this pregnancy, treatment bas been given elsewhere, please state and specify under 

"OBSERVATIONS"). 

Interval 
from con
ception to 
treatment 

tst Course. 
Interval • 

2nd Course 
Interval • 

3rd Course. 
Interval • 

Arter deliv
ery ..... 

Dura· (5) 
tion Serological React. 
In 

~~~~ I 
(7) (8) 

Hg. Obser-

~ ~~-_-• .....,1-_..:b'--:--1 -.-1~ ~~--v-at_l_on_•_ 
(9) (10) (6) 

1-+---- (Leave blank) ----• 

~ ~ :-:::I::: :-::: :-:::: 

::::1:::: 
1+---- (Leave blank) ----+1 
....... l ...... .j. ... , .... l .... , .... .j. .... 

RESULT OF PREGNANCY: Pregnancy terminated at •••••••••• th month. 
ResuU ~(Give details, e.g. macerated, dead-bom, living at term; symptoms at birth, healthy' 

duration of the observation) (••) •••••••••••••••••••••••••••••••••••••••••••••• 
PLACENTA AND CORD. SEROLOGY OF THE CHILD. (00

) 

Pleas~ ghre .all ~ •••••••••••••••••••••••• 
available •n· •••••••••••••••••••••••• 
formation : •••••••••••••••••••••••• 

••••••••• 0 0 •••••••• 0 •••••••••• 0 0 ••• 0 ••• 

• • • • • • • • • • • • • • • • • • 0 •••• 0 ••••• 0 ......... . 

Cord blood ........................... .. 
Placenta blood •••••••.•••••••••••••••••• 
Child's blood ••••••• days alter birth •••••• 
Subsequent tests : 

At age of .......... months alter birth • 
'' ,, ~·· ........ . .. .. 

Dat~ ••••••••.••••••••••••••••••••••••• 0... Signature ••••••••••••.•••••••••••••••••• 

(
0

) FATHER: I! the father has been examined at this clinic, please 1111 up an individual record 
for his ease and attach. (Father"s Identification number: •••••••. ). II there auy 
other reliable evidence ot infection of the father? •••••••• If so, please speclJy. 

(
00

) CHILD: If the child was Infected and treated, please fill up a separate Individual card and 
attach (child's Identification number: ................. , ................ • ... ) 
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Annex 3. 
EXPLANATORY NOT.ES. 

(I) Tho name of the clinic I (2) II in doubt, answer with I (3) II In doubt as to reliabil 
I ld b Ia ed In block 8 "?... ity of ht<~tory, please answer 

• 10~ e • mp with a "? ... 
cap1tals. . 

(4) Claoslf\catlon ofstagco of syphilis for purposeo of this enquiry: 

(A) Acquired Sgphllio. (B) Congenital Syphilis. 

S.t. Primary syphilis with neM.Btlve serum 
reaction• at the time of the first Lnjec .. 
tion; 

S.2. Serodlaj,tnostic positive primary syphilis~ 
S.3. secondary manifestations in the flnt 

y«.>ar of the disease ; 
S.4. Secondary manUestations later than the 

nnt year of the disease ; 
S.S. Latent (during the first four yean arter 

lnrectlon): (a) treated; (b) not treated. 
8.6. Tertiary, all later ; viz., 

(a) Tertiary with skin and mucous 
membrane lesions ; 

(b) Tertiary with visceral disease 
except aortitis and aneurysm ; 

!c) Tertiary with aortitis and aneurysm; 
d) Tertiary with bone and joint disease; 
e) Tabes • 

(/) General paralysis ; 
(g) With clinical signs of syphilis of 

the central nervous aystem 
other than the above ; 

(h) Latent treated~(alter the lapse of 
(i) Latent lour yean follow

untreated ing on infection). 

(5) State the reaction according to the 
notation recommended by the Laboratory 
Conrerence on the Serodiagnosis ol Syphilis 
held at Copenhai(en, 1921!1 ( + =- positive ; 
± = neither positive nor negative ; - == 
nep;atlve). It 1s important to state on the 
'\ucstlonnalre, which you are asked to fill up, 
t 1e methods of serum test employed, 

(6) State total dose in grams, name of 
preparation (e.~.. A.S. = old salvarsan 
('606'); N.S. = Neo-salvarsan ('914'); s.s. = 
Silver·!lalvarsan; N.S.S. = Nco-silver salvar
Ban. J[ another preparation was adminis
tt.·red, give name using an abbreviation, with 
key to same in H.emarks column) and the total 
number of injections, thus: 4A.S.(l0) = 4 grm, 
old salvarso.n- In 10 tnjl'ctions. If another 
route than the Intravenous was employed, 
pll•ase state, thus ~ I.M. = Intramuscular, 

(7) State the dose, the preparation (give a 
kry to abbreviations) and the number of 
injl~cUons, on similar lines to the above. U 
another route Umn the lntrwnuseular was 
employed. please state. 

(K) State (u) The preparation ; (b) Tho 
total dose and route; (c) Number of adminis
trations (doses). 

(U) Cl.R. = Clinical Relarse. For pu,.. 
poses of this enquiry clinica relapse means 
any fresh n1anifcstation of the disease. Please 
state any cases of recurrinl( chancre or of 
re-inlt'Ction and append a descri11tion, e.g., 
sites of old and new sores. Otherwise. use 
notation below : 
E 11. Secondary rt'lapse (including iritis). 

N.S. = Nt'uro-relapse. 
E Ill. Tertiary syphilis of skin, mucous mem

brane, bones. 
C. V. = Cardio-vascular relapse. 
(aortitis? Clin. diaKJlosis or X-rays?). 

JE. Late syphilis of the liver, lungs, kid
neys. etc. 

C.N.S. SYj>hilis ol brain and spinal cord. 
1: - Tabes. 
P - Paralysis. 

c.s.t. 

C.S.2. 

Infants with clinical signs at birth or 
within the fint week ; 

Infants with signs, either clinical or 
serological, appearing after the first 
week, but within the first six months; 

C.S.3. Children with signs, either clinical or 
serological, detected after the first 
six months, but within the flnt 
three years ; 

C.S.4. Late congenital syphilis ; 
(a) With skin and mucous mem 

brane lesions ; 
(b) With bone and joint disease; 
(c) Interstitial keratitis ; 
(d) With labyrinthine disease ; 
(e) Teeth ; 
Ul With visceral disease (stating 

type) ; 
(g) With disease of the central ner

vous system (stating type), 

(10) Compl. Accidents and complica-

J. 
D. 

D•. 
P. 

GT. 

ALA. 

Pc. 

+ 

tions of treatment. 
Icterus. 
Slight skin eruptions. 
Severe skin eruptions. 
Serious pains. 
Severe gastro -intestinal 

reaction. 
Acute yellow atrophy of the 

Jiver. · 
Hcrmorrhagiccomplications 

(specify). 
Exitus (specify) •. 

(11) II the treatment extends beyond a 
5th. course, please continue on another card 
and state that this has been done, thus "Con
tinued'' and mark the second card ••continua
tion". The identification number and the 
name of the clinic should be marked on the 
continuation card. 

(12) Observation after suspension of treat
ment. If the serological reactions have been 
n:egative throughout the period of observa
tlon, state the period and the number of tests 
e.g., ""159 weeks. Negative 9 times••. Ii 
reactions stronger than negative have occurr-

1 ed, please set out intervals between tests and 
the results of these. 

(13) Tests of C.S.F. :'"Time .. is number of 
w~e~ from date of flnt attendance at this 
chmc. 

s. 
G. 
Ly. 
CoU. 
P. 
L. 

Serological, e.g., Wasserll\BDD Test. 
Globulin or albumin. 
Lymphocytes per cmm. 
Colloidal reaction. 
Paretic CW'Ve. 

Luetic CW'Ve. 
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Annex 4.. 

GENERAL QUESTIONNAIRE. 

(Please send your replies typewritten. Should more extensive statements 
be required in reply to the questions marked •, you are re!J:Uested to send 
them on separate sheets with Indications to which question they refer.) 

The Directors of Clinics are requested to supply the most detailed information 
possible with regard to the following questions, viz. : 

Description of the principles governing the treatment during the entire period 
covered by the case record cards contributed to the present enquiry.• 

(Should these principles have varied at some particular time or on several 
occasions during the period reported upon, please specify.) 

A. PuRE SALVARSAN TREATMENT. 

(a) Was it carried out throughout, 

or in which special forms or stages or the disease, 
or under which special conditions ?0 

(b) Which salvarsan preparation has been used exclusively or by preference ? 

If several .salvarsan preparations have been employed; please state 
from what points of view each of these preparations was selected. • 

(c) Dosage employed In pure salvarsan treatment. 

Total average amount for a course of treatment (see Annex 3, under 4). 

For Stages A 1 For Stages B 1 
2 2 
3 3 
4 
5 
6 

Was the amount different for men and women 1 

Single doses : 

4 

What is the dose usually given at the beginning ? 
Is the sequence of doses varied according to the stage of the disease ? 

(d) How long are the intervals between the injections

in a first course of treatment of fresh syphilis, 
between the first injections, 
between the subsequent injections ? 
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(e) How long are the Intervals between the diflerent courses of treatment, 
If treatment Is commenced (see Individual case record card, under 4) ?-

at Stage A 1 at Stage B 1 
2 2 
3 
4 

5 
6 

3 
4 

B. TREATMENT WITU SALVARSAN PREPARATIONS IN CoNJUNCTION WITH-

1. Bl•muth. 

(a) Was this carried out throughout, or in which special fonns or stages 
of the disease, or under which special conditions ?• 

(b) Which bismuth preparation is used exclusively or by preference? 

If several bismuth preparations have been employed, please state 
from what points of view each of these preparations was selected. • 

(c) Which doses of the preparation or preparations were given (in c.c. or 
grammes)-

as a single dose, 
as total amount during a course of treatment ? 

(d) Do you administer bismuth at the same time (i.e., during the same 
course of treatment) in which salvarsan is being injected ? · 

Or before? 
Or after? 

(e) What are the intervals separating the Individual bismuth injections 
from each other ? 

(f) U bismuth is given in the same course of treatment as salvarsan, do 
you inject it on the same day as the salvarsan or on alternate days ? 

Which principles guide you In the method of combining the two 
remedies? • 

(g) What is the average total amount of bismuth administered during a 
combined course of treatment ? 

Is it diflerent for men and women ? 

U diflerent doses are given In the diflerent stages of the disease, 
please supply the details. 

(h) Do you also combine salvarsan-and bismuth-treatment in such 
manner that courses of pure salvarsan treatment are allowed to alternate 
with courses of pure bismuth treatment, or also with combined salvarsan
bismuth courses (see supra) ? 

If so, according to which plan and which points of view ? 
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2. Mercury. 

(a) Was this carried out throughout, 
or in which special forms of stages of the disease, 
or under which special conditions ? 

183 

(b) Which preparation and which method of administration Is used exclu
• slvely or by preference ? 

If several preparations and methods have been employed, please 
state what points of view govern the choice of the various preparations 
and methods. • 

(c) Dose of the preparation or preparations (in c.c. or grammes) given as 
single dose-

In Injection, 
In Inunction, 
In oral treatment ? 

(d) What is the average total amount of mercury given in a course of com-
bined treatment, 

of injection, 
of Inunction ? 
Is it different for men and women ? 

(e) Is mercury given in the same course as salvarsan ? 

or before? 
or after? 

(f) If administered in the same course, do you give It on the same days, or 
alternating with the salvarsan Injections ? 

What principles guide you In the choice of one or the other method ?0 

(g) Do you also combine salvarsan-and mercury-treatment In such 
manner that a course of pure salvarsan-treatment Is allowed to alternate 
with one of pure mercury-treatment, or also with a course of combined 
salvarsan-mercury-treatment ? 

If so, according to which plan and which points of view ? • 

C. CoMBINATION OF SALVARSAN, BisMUTH AND 

MERCURY 

D. PuRE BisMuTH TREATMENT 

E. PuRE MERCURY TREATMENT 

F. CoMBINED BisMuTH AND MERcURY TREAT· 

MENT (WITHOUT SALVARSAN). 

Please state, so tar as pos
sible, the principles of 
employment of such me
thods, with reference to 
the preceding questions. • 

1n case of so-called continuou.s treatment, please state-

doses, prepar~tions and intervals between the separate administrations, 
etc., and, If such treatment Is differentiated according to the stage of the 
disease, please specify.• 
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In preparing the questionnaire, treatment with Iodine and other remedies 
was purposely not taken Into consideration. 

It Is, of course, not possible In a questionnaire of this kind to deal with 
every modification of treatment: But any details supplied as regards 
Indications, contra-Indications, etc., will be welcomed. 0 

II. Dl-oiw. 

You are also requested to supply detailed information with respect 
to the following points, viz : 

(a) Which methods of serological diagnosis are employed : 

Wassermann-test, 
Floccuia tion tests, 
Turbidity tests ? 

Please state In detail the methods used. 

(b) Which criteria are relied upon for judging whether the result is considered
strongly positive, 
positive, 
doubtful? 

(c) What Indications for the treatment are deduced from the result of the 
serological tests ? o 

(d) Which serological and colloidal tests are employed for testing the cerebro
spinal fluid ? 

(e) What indications for the treatment are deduced from the result of the 
examination of the cerebro-spinal fluid ? 

(/) Is a skln-test employed ? 

Which preparation-i.e., Luetin, etc. 
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Annex 5. 

DISTRIBUTION OF THE CASES OF SYPHn.IS. 

Primary Latent Tertiary Congenital and secondary 

Tot. M. w. Tot. M. w. Tot. M. w. Tot. M. W. - - - - - - - - - - - -
Gennany •••••••• 3,358 1,682 1,676 2,025 873 1,152 839 421 418 322 137 
Denmark •••••••• 2,607 1,355 1,252 808 239 569 600 274 326 11!5 88 
United States •••• 4,438 2,932 1,506 3,315 1,456 1,859 166 149 17 230 105 
France •••••••••• 1,283 813 470 518 282 236 250 136 114 39 15 
Great Britain •••• 3,483 2,600 883 26 20 6 7 7 - 44 24 
Peiping ••••••.••• 164 146 18 167 114 53 89 74 15 - -

The above represents the subdivision of the following total numbers of cases 
(arrived at after deduction of records discarded at the outset). · 

Gennany •.•••••••••••• 
Denmark •••••••••••••• 
United States •••••••••• 
France •.•••••••••••••• 
Great Britain •••••••••• 
~eiping •••• , •••••••••• 

Total 

6,544 
4,200 
8,149 
2,090 
3,560 

420 

24,963 

Annex 6. 

Men 

3,113 
1,956 
4,642 
1,246 
2,651 

334 

13,942 

Women 

3,431 
2,244 
3,507 

844 
909 

86 

11,021 

PERCENTAGES OF CASES WITH INSUFFICIENTLY 
CONFIRMED DIAGNOSIS OF SYPHn.IS OR WITH 

INSUFFICIENT SEROLOGICAL CONTROL, COMING UNDER 
GROUPS S1 TO S4 INCLUSIVE (PRIMARY AND SECONDARY 

SYPHILIS.) 

Gennany •••••••••••••• 
Denmark •••••••••••••• 
United States •••••••••• 
France •••••••••••••••• 
Great Britain• •••••••••• 

All ft ve countries •••••• 

or the total 
number 

13.64 
11.36 
15.08 
17.23 

9.39 

12.90 

Percentages 

Of men 

14.75 
12.85 
15.66 
18.08 
10.92 

13.85 

or women 

12.53 
9.76 

13.94 
15.74 

4.87 

11.35 

• In the case of Great Britain, the percentages are really even more favourable, since 
the above-mentioned percentages showing the proportion of cases elimina'lt..-d include 
96 cases of primary syphilis, coming from a clinic which established the diagnosis 
"primary syphilis .. merely on the basis of the histological findings (and not on the 
ascertained presence of Sp. pallida in sections). As this is a matter of the specjal views 
held by the head of the clinic, these cases occupy a position apart. If they are entirely 
disregarded, the corresponding percentage figures would be as follows : 

I 6.98 I 7.23 I 4.!17 

185 
97 

125 
24 
20 -
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Annex 7. 

STATEMENT OF THE TESTS FOR SP. PALLIDA CARRIED 
OUT IN CASES OF RECENT SYPHILIS AND THE RESULTS. 

In the groups "Sl" and "Sl or S2", the cases are included In the statistics 

only If the splrochrete test gives a positive result. 
Figures relating to the group of.ero-posilivt primary syphilis (S2). 

Cases tested Positive findings 
lor Sp. pollida 

Number In percentage 
of eases Actual Actual 

figures % figures Of total 
Of investi-

gated 
cases cases 

Germank , , . , , . 529 4•12 83.55 338 63.89 76.47 
llt•nmar . , , , , , 413 203 49.15 184 44.55 90.64 
United States . , 765 400 52.29 248 32.42 62.00 
France ...... , , 362 135 37.29 105 29.01 77.77 
Great Britain .. 1,0H4 656 60.52 502 46.31 76.53 

Total ...... 3,153 1,836 58.23 1,377 43.67 75.00 

For cases of aecondary syphilis, the corresponding figures are-

S3 

Germank , , .... 842 492 58.43 423 50.23 85.98 
1>l'ntnar .... , , 1,409 56 3.98 54 3.83 96.43 
lJnlled States , , 2,311 355 15.36 249 10.75 70.14 
fo'rance .......• 351 32 9.02 25 7.12 78.13 
Great Britain . , 821 140 17.00 99 12.06 70.71 

S3 or S4 

Gt•rmank ,,, ... 979 496 50.66 422 43.11 85.10 
Denmar ...... 66 2 3.06 2 3.06 100.00 
United States . , 161 18 11.18 13 8.08 72.22 
l•'rance , .... , . , 166 2 1.20 1 0.60 50.00 
Great Britain .. 731 123 16.83 90 12.31 73.17 

S4 

Germank •. , , , , 192 95 49.49 70 36.46 
Denmar .. , ... 40 

73.68 

llnitffi States , , 215 
0 0 0 0 0 

32 14.88 
fo'rance ..• , •.•. 39 2 5.13 

18 8.37 56.25 

Gn•at Britain .. 
1 2.56 50.00 

42 4 9.52 3 7.14 75.00 

Consequently, the presence of Sp. pallida was proved in syph1l... cases of secondary 

Earlu s«<ndaru &yphilis (S3). 
Secondary syphilis in which the 

lime o/ Infection is unknown 
(S3 orS4) .............. .. 

Lale secondaru suphilia (S~) •• 

in 850 or 79.07 per c t 1 th . en ° e 1,075 investigated· eases 

•• 528 " 82.36 
.. 92 tl 69.17 

.. .. .. 
•• 

641 
133 

.. .. .. .. 
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Annex 8. 
TOP SHEET FOR EACH GROUP. 

Country •••••••••••••••••• 

Clinic : .................. . 
Phase: •.••••• : • ••••••••••.• 

1. Total number of o-•• : •••••••••.•••• of which •••••• Men •••••• Women 

2. Ac• ol paUa& a& Ume ol flrft attendance at the cllnic or ollnlectloa : 

Age 

- 5: 

11-10 : 

11-15: 

t&-20 : 

21·25: 

2&-30: 

31·35·: 

36-40: 

Doubtful : 

Total 

• 0 ••••• 

. . . . . . . 

. . . . . . . 
• 0 0 •••• 

• • 0 0 ••• . 
. . . . . . . . 
•••••• 0 . 
0 ••• 0 • 0 • 

• 0 • 0 ••• 

Men 

0 •••• 0 • 

•• 0 •••• 

. . . . . . . 
• 0 0 0 •• 0 

. . . . . . . 
• • • 0 ••• 

• • • 0 0 0 • 

• • • • 0 •• 

0 •••••• 

Women 

•••• 0 ••• 

. . .. . . . 

. . . 0 0 • 0 • 

0. 0 •• 0 •• 

. ..... . . . 

. ....... 

. 0 • 0 0 • 0 • . 
... .. ... 

. • • • • 0 • 

Age Total 

. 41-45 : • • 0 0 •• 0 0 

4&-50 : . .. .... 
51-55 : . . . 0 ••• 

5~0 : . . . . . . . . 
61~ : • 0 ••• . . 
6&-70 : . . 0 ••• 0 

71-75 : . . .. ... . 
7~0 : • 0 • 0 •• 0 

... • 0 •• 

3, A~r• ollnlectloa at time ol flrft attendance a& the cllnic : 

Duration Total Men Women Age Total 

1-4 weeks • 0 ••• 0 • 0 •••••• • 0 ••••• -3 yean • • • • 0 • 0 . 
5-3 .. . . . . . . . 0 •••••• • 0 •• 0 • -4 .. • • • 0 ••• 

9-12 .. ... -.... . . ....... . . . . . . . -5 •• ....... . 
HI months • • 0 •••• 0 ... ... . . . . . . . 6-10 .. ....... . 
7·9 .. . . . . . . . . . ... .... . ...... 11-15 .. • 0 •••••• 

10..12 .. • • • • • • 0 • •• 0 •••• • •• 0 •••• 1&-20 .. • • • • • • 0 • 

1-ll years . . . . . . . . . ...... . ...... floubtlul : . . . . . . . 
·2 .. . ...... . ......... . ....... . . . . . . . . 

4. Te""' lor Sp. pallida : 

Men Women 

0 •• 0 •• • 0. 0 •• . 
• • • • • • 0 •• 0 •••• . 
... . . . . • 0 ••• . . . 
. . . . . .. ... 0 ••• . 
. .... . . . . .. . . . 
• 0 •• .. . . . .. . . . . . 
• 0 •••••• .. .. • • • 0 

• • 0 •• 0 . ... . .... 
... ... • 0 •••••• 

Men Women 

....... . • 0 ••• 0 • 

. . . . . ..... .. . 

. . . . ... . . ... •• 0 • 

.. . . . . . .... ... 
. . . . . . . . ....... 
... . . . . . ....... 
...... . ....... 

. . . . . . . . .... .. 

_in • • • • • • • • out of •••••••••••• cases = .............. per cent 

of which, positive : ••.•••••••• out of ••..• , .••.•• cases = ••.••.••••.••• per cent 



186 SYPHILIS TREATMENT. 

Annex 7. 

STATEMENT OF THE TESTS FOR SP. PALLIDA CARRIED 
Ot1T IN CASES OF RECENT SYPHILIS .AND THE RESULTS. 

In the groups "Sl" and "Sl or S2", the cases are Included In the statistics 
only If the spirochete test gives a positive result. 

Figures relating to the group of•ero-poslliue primary syphilis (52). 

-·· 
Cases tested Positive findings 

for Sp. pallida 

Number In percentage 
ol cases A:ctual Actual 

figures % figures Of total 
Of invest!-

gated cases cases 

Germank , . , •.. 529 442 83.55 338 63.89 76.47 
l>cnmar ...... 413 2113 49.15 184 44.55 90.64 
t:nlted State& .. 765 400 52.29 248 32.42 62.00 
I.-ranee , , , . , , .. 362 135 37.29 105 29.01 77.77 
Ureat Britain •• 1.0!!4 656 60.52 502 46.31 76.53 

Total •...•. 3,153 1,836 68.23 1,377 43.67 75.00 

For cases of secondary syphilis, the corresponding figures are-

S3 

Gf'rmank ••.. , . 842 492 58.43 423 50.23 85.98 
l>l"nrnar • , •••• 1.409 56 3.98 54 3.83 96.43 
United Stateo •• 2,311 355 15.36 249 10.75 70.14 
!-'ranee ••.••••• 351 32 9.02 25 7.12 78.13 
Great Britain •• 821 140 17.00 99 12.06 70.71 

S3 or S4 

Germank . .•.•. 979 496 50.66 422 43.11 85.10 
Deonmar . , , ••• 66 2 3.06 2 3.06 100.00 
United States , , 161 18 11.18 13 8.08 72.22 
l"rance .•...... 166 2 1.20 1 0.60 50.00 
Great Brltaln •. 731 123 16.83 90 12.31 73.17 

S4 

Germank •• , • , . 192 95 49.49 70 36.46 
Denmar ...... 40 0 0 

73.68 

llnitfd Statea •• 215 32 14.88 
0 0 0 

France ......•. 39 2 5.13 
18 8.37 56.25 

Grt•at Britain • , 4:.1 " 9.52 
1 2.56 50.00 s 7.14 75.00 

Co~~equently, the presence of Sp. pallida was proved 1 _ syphll~&, . n cases of secondary 

Earlu stoondaru syphilis (S3). 
&condaru suphili& in which lhe 

time of fn/«tion is w1known 
(Sa or S4) •• , ••••••••••••• 

Late •econda111 'flphllia (S-l) • , 

In 850 or 79•07 per cent of the 1,075 Investigated cases 

" 528 .. 82.36 
.. 92 ., 69.17 

.. .. .. .. 641 
133 

.. .. .. .. 
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Annex 8. 
TOP SHEET FOR EACH GROuP. 

Country 

Clinic : ••••••••••••••••••• 
Phaoe: ....... : ............ . 

1. Totalllumber ol c-•• : •••••••••••••• of which •••••• Men •••••• Women 

2. Ac• of paUIUl& a& U=e of Ore& aUendance a& &he clinic or of iDiecUoll : 

Age 

- 5: 

6-10: 

11-15: 

16-20 : 

21·25: 

26-30: 

31·35·: 

36-40: 

Doubtful : 

Total 

• • • • • 0. . 
0 • 0 •••• 

. . . . . . . . 
• • • • • 0 • 0 

• • • 0 •••• 

0 0 ••••• . 
....... 
• • • • • 0 • 

• 0. 0 ••• . 

Men 

••• 0 ••• 

0 •••• 

••• 0. 0 • 

••• 0 0 0 0 

•• 0 •••• 

••• 0. 0. 

• • • • • • 0 

0. 0 0 • 0 0 

0 •••••• 

Women 

• ••• 0 ••• 

0 •••••• 

"'"" ... . 
... .. ... 

. . ...... . 
• • 0. 0 •• . 
... • 0 •• 

. ... 0 • 0 •• 

.. . ... . 

Age Total 

'41-45 : . . . . . . . 
46-50 : ... 0 ••• 

51-55 : • 0 •••••• 

56-60 : ... • 0 0 • 

61~ : • 0 •• 0 • 0 . 
66-70 : .. . ..... 
71-75 : ... . . . . 
76-60 : .. • •• 0 • 

... . ... 

3. Ace oflnfec&loll a& U=e of Ore& aUendance a& &he cliDic : 

Duration Total Men Women Age Total 

1-4 weeks . . . . . . . . • • • 0 • 0 • . • • 0 ••• 0 • -3 years • • 0 •••• 

5-8 .. • 0 0 ••• • • • 0 •• 0 0 ••••• -" .. ....... 
9-12 .. • 0 .-•••• . . ....... 0 ••• 0 • 0 -5 .. . ...... 
4-8 months • 0 ••••• ... . . . . • 0 ••• 0 • . 6-10 .. ........ 
7·9 .. ..... .. . ... ... • •• 0 •• . 11-15 

" 
• • • • • • • 0 

10.12 .. • • • • • • 0 • • • • • 0 • • 0. 0 •• 0 • 16-20 .. . . . . . . . . 
l·lt years . . . . . . . . . ...... • • 0 0 ••• . rloubtrul : . . . . . . . . 
·2 .. • • 0 •••• 0 •• ~ 0 • 0 • •••• 0. . . . . . . . 

4. T•- lor Sp. pallida : 

Men Women 

. ..... . ..... 
. ...... . • ••• 0 •• . 
... . ... . ...... . 
... . . . . . .. .. .. 
• 0 ••• ... .. . ... . 
...... . . . ..... 0. 
. .... .. .. •• 0 • 

••• 0. 0 . ... ... .. 
0 0 •• ... 0 •••••• 0 

Men Women 

.... ... . ....... 

. . . . . . . . ....... . 
0 0 •• ... . ... .. . 
. ...... . • •• 0 •••• 

• • • • 0 0 •• ....... 
0 • 0 ••• 0 • 0. 0 0 • 0 •• 

. 0 ••• .. • 0 ••• .. . 

. • 0 •• 0 • 0 ••• ... 
. 

In ........ out or ............ .,... .. = .............. per cent 

or which, positive : •••••.••••• out of •••••.••...• ease~ = ••.•••..•••••• per cent 
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.Annex 9. 
PLAN FOR ANALYSIS OF THE nGVRES. 

Country , ••••.••••.....•..•..••. •. • Stage : • • • • · • • • • • • • • • • • • • • • • • • • • • • '· • • • • • • • 

Clinic •..•••••............•.••... 

Number or cases : 

Total , •. , .• , •... of which : ....•••.•• Men •......... Women . · · · · · · • · • 

Of which, during the 
flnt course 

Total 

Treatment Tot. M. W. sumelent 
treatment 

Insufficient 
treatment Sufficient Insufficient 

Tot. M. W. Tot. M. W. ,Tot. M. W. Tot. M. W. 

------- -----------

Sa •••••••••••• 

sa+ Hg ...•.•• 

Sa+ !11 ••••.•.• . .. : ..... . 
So+ 11~ + Bl .. 

Totnl ••••• , • 

Duration of oboervatlon: alter suspension of treatment clinically negative I oerol. poo. 
oerol. neg. 

Till : •••••• 0 1/2 1 2 5 10 15 Years 

-------1----------
sa ............. . 
Sa+ Hg .••• , ••. 

Sa + Bi ........ . 

Sa+Hg+BI .. .. -------1-------
Total:.; ........... . 

or which .... ,. poo.: .••••• 

or tho total there 
were females : . . . .•. , • 

Of which SU'OI. pos.: • • .... 
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Annex 10. 

CLASSIFICATION OF CASES. 

SUBDIVISION FOR St. 

A (-). Cll8es remaining sero-negative. 

B Cases which became sero-positive. 

(a) Changed during the first course into ±. 

189 

1. Cases which became and remained negative after the first course. 
2. Cases which became and remained negative in ll1e first interval 

or during the second course. 
3. Cases which became and remained negative in the second interval 

or later. 

(b) Changed during the first course into +. 
1. 
2. as in (a). 
3. 

(c) Changed during the frrst course into ± or + thereafter remaining 
positive. 

C Serological relapse. 

(a) Cases which remained negative during the first course and even longer; 
. subsequently serological reaction +· 

1. Cases remaining + after serological relapse. 
2. Cases which became and remained - after serological relapse. 
3. Cases which became - ; then further serological relapse. 

(b) Changed during first course into ± or + became - after first course; 
subsequently sero-reactio'n +. 
1. 
2. . as in (a). 
3. 

(c) Changed during first course into ± or +, becoming - in the first 
interval or later ; subsequently serological relapse. 

1. 
2. as in (a). 
3. 

D Clinical relapse. 

(a) Without previous serological relapse. 
(b) lV ilh previous serological relapse. 

Further developments to be dealt with in accordance with the scheme lor 
the corresponding stage. · 
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SUBDIVISION FOR S1 OR S2. 

A ( _) Serological reactions throughout period of observation r~main~d -. 

A (+) toD,IIIInS2. 

SUBDIVISION FOR S2. 

A ( +) Serological reactions throughout the period of observation remained +• 
B Cases which became sero-negative : 

1. Became and remained during the firs/ course. 
2. Became and remained afier the first course. 
3. Became and remained In the first interval or at the beginning 

of the s~cond course. 
4. Became and remained - after the second course (i.e., at the end of 

the course) or later. 

C Serological relapse : 

(a) Cases whlch becam~ - during or after lh~ firs/ course ; subsequently 
~rological relapse. 

1. Cases which became + after the serological relapse. 
2. Cases which became and remained - after the ~rological relapse. 
3. Cases which became - after the serological relapse ; subsequently 

fresh serological relapse. 

(b) Casu which became - in the first interval or at th~ beginning of/he second 
cours~ ; subsequently serological relapse. 

1. l 2. as In (a). 
3. 

(c) Casu which became - after /he suond course or later; subsequently sero
logical relapse. 

1. l 2. us in (a). 
3. 

D Clinical rtlflpse : 

(a)1 In cases belonging to the pre-Wassermann period. 
(a) General clinical symptoms during /he first course. 
(b) Clinical relapse after the conclusion of the firs/ course: 

1. Serological reactions remained + until the clinical relapse. 
2. Serological reactions became - before the appearance of the clinical 

relapse. 

(c) Clinical relapse after several course& : 

1. SerologiCal reactions had previously remained +. 
2. Serological reactions had previously become _ and remained 

until the clinical relapse. 
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3. Serological reactions had previously become - but serological 
relapse before the clinical relapse, and : 

" remained + after serological relapse ; 
~ again became and remained - after serological relapse ; 
r became - after serological relapse, but further serological 

relapse preceding clinical relapse. 

Repealed clinical relapses are to be correspondingly noted in the various 
headings. 

SUBDIVISION FOR S3. 

A ( +) Serological reactions during the period of observation remained +· 
B W ilhout serological and clinical relapse : 

(a) Cases belonging to the pre-Wasserman period. 
(b) Serological reactions became and remained -

1. During or after the first course. 
2. During the first course still + after the conclusion of the first course 

failed to remain under treatment and observation, then after a long 
time - serological tests performed. 

3. Became and remaim;d in the first interval. 
4. Became and remained - during the second course. 
5. Became and remained - in the second interval, and later. 

BB Clinical secondary syphilis, negative serological reactions; spirocluetes found 
to be present in first investigation in the clinic; subsequently always negative 
serological-reactions. 

BC As in BB, but subsequent relapse. 

C Serological relapse. 

(a) 1. 
2. as in S2. 
3. 

(b) Serological reaction became - during the first Interval : 

1. Remained + after the serological relapse ; 
2. Became an~ remained - after the serological relapse ; 
3. Became - after the serological relapse, then further serological 

relapse. 

(c) Serological relapse became - during the second course : 

1. l 2. as In (b). 
3. 

(d) Serological reaction became - In the second Interval and later: 

1. 
2. as in (b). 
3. 
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cc Casu belonging to the pn-wa .. ermann period with subsequent+ serological 

nactlons (doubtful nlnpst). 

D Clinical relapse : 
I.e., clinical nl<lplt appearing during or afler the clinical treatment-that 

Is, In cases which had not been under medical observation or treatment 

until the first examination In the clinic ; 

(a) Occurred during the {lrst course. 
(b) Occurred after the conclusion of the {lrst course : 

1. Serological reaction remained + until the clinical relapse. 
2. Serological reaction became - before clinical relapse. 

(c) After ~everal courses : 
1. Serological reactions remained + until the clinical relapse. 
2. Serological reactions previously became -. 
3. Serological reactions previously became - but subsequent serolo

gical relapse before clinical relapse ; and 

.. remained + after serological relapse ; 
~ became - after serological relapse and remained - until the 

clinical relapse ; 
y became - after serological relapse, then further serological 

relapse before the clinical relapse. 

Repeated clinical relapses are to be recorded correspondingly under the 
individual beadings. 

DD Clinical relapse in cases belonging to the pre-Wassermann period-i.e., 
doubtful nlap•e. 

Dl Clinical relapse noted as such in the first examination in the clinic--i.e., 
after previous treatment outside the clinic in cases in which-

( a) There was a primary manifestation (S1 or S2) at the beginning of 
treatment outside the clinic. 

(b) Secondary syphilis (S3) was present. 
(c) Tbere were no detailed particulars regarding the stage of the clinical 

syphilitic symptoms at the beginning of the treatment outside the 
clinic. 

The deU<lopment of these cases after the beginning of tnaiment in the clinic L5 to 
be ncorded in accordance with the scheme which l:orresponds to the stage of the 
clinical nlapse. 

As regards cases with a so-called continuous treatment, the same schemes are 
applicable. In order to be able to form an opinion under approximately similar 
conditions, the serological results during the first twenty-six weeks after the 
beginning of the treatment were judged in the same manner as the serological 
results up to the end of the first course in cases given intermittent treatment. 



Annex 11. 

RESULTS OF TREATMENT. 

1. RESULTS IN CASES TREATED INTERMITTENTLY 
(excluding D 1 cases-i.e., cases which first came under treatment at th.e clinic as clinical relapses). 

Gennany. 

Cases Remained or bPcame Remainc:-d Serological Clinical 
Stage st"ro-nr~ative sero-positive relapses relapses 

Total M. w. Total M. w. Total M. w. Total M. w. Total M. w. --- - - - - --- - - --- - --- --- - - -
Sl ..•...•...••.• • 349 298 51 288 2·16 42 - - - 27 24 3 28 23 5 
Sl or S2 ••....••. 9 8 I 6 5 I I I - - - - I I -
S2 .............. 502 326 176 352 234 118 17 12 5 77 43 34 42 28 H 
S3 .............. 676 3UH 367 444 1H6 24K 4K 2·1 24 92 40 52 56 34 22 
S3orS4 ......... 8-16 242 604 544 151 39:i n:J 16 47 134 3B 95 61 21 40 
S4 .............. 27 13 14 17 8 9 I I - 7 3 4 1 1 ---- --- --- --- --- --- --- --- --- --- - --- --- - ---

S1-S4 ...... 2,~09 1,196 1,213 1,651 840 811 130 54 76 337 14H 188 189 108 81 
.. -

. .. 

Secondary syphilis with nPgative 
Doubtful serological relapses Doubtful clinical relapses serological reaction at the beginning 

Sta~e ol the tr<"atmt>nt 

Total )I. w. Total ~1. w. Total ~r. w. 

Sl ••••••••• 0 • ••••••• 6 5 I - - - - - -
Sl or S2 ........ , ..... I I - - - - - - -
S'' •••• 0 ••••••••••••• 14 9 5 - - - - - -
S3 •• 0 ••••••••••••••• 2K 10 1R 3 2 I 5 3 2 
S3orSI .............. 34 II 23 3 I 2 7 3 4 
S4 .................. I - I - - - - - --- ~-

I St-M ............ 84 36 48 6 3 3 12 6 6 
. . . . . . . -·.o 

"' 



Annex 11 (continued). 

1. RESULTS IN CASES TREATED INTERMITTENTLY 
(excluding D1 cun--i.e., cases which fint came under treatment at the clinic as clinical relapses). 

Dezam.ark. 

Cases Remained or became Remained Serological Clinical 
Stage sero-negative sero-positive relapses relapses 

Total JU. w. Total· M. w. Total M. w. Total M. w. Total M. W. - - - - --- --- - - - --- - --- --- --- -
S1 ••..•••••••••• 319 271 48 311 267 44 - - - 1 1 - 6 3 3 
Sl or S2 ••••••.•• 64 58 6 59 54 5 1 1 - 2 2 - 2 1 1 
S2 •••••••••••••• 413 324 89 376 302 74 3 3 - 21 11 10 13 8 5 
S3 ••••••• , •••••• 1,396 468 928 1,175 418 757 8 3 5 156 30 126 53 15 38 
S3orS4 ........• 64 31 33 53 27 26 2 1 1 8 2 6 1 1 -
S4 •••••.•••••••• 6 2 4 5 2 3 - - - - - - 1 - 1 --- --- --- --- --- --- --- ---~ --- --- --- --- --- ---

S1-54 ...... 2,262 1,1&6 1,108 1,979 1,070 909 14 8 6 188 46 142 76 28 48 

Doubtful 
Stage 

serological relapses Doubtful clinical relapses 
SPCondary syphtlts with ne~atlve 

serological reaction at the beginning 
of the treatment 

Total M. w. Total JU. w. Total JU. w. 

S1 1 - 1 - - - - - -
S1 o;Si :::::::::::::: - - - - - - - - -
S2 0 •• 0 0 ••••••••••• 0. - - - - - - - - -
S3 •••••• 0 •• 0 •••• 0 ••• - - - - - - 4 2 2 
S3orS4 .............. - - - - - - - - -
S4 0 •• 0 • •••••••• 0 • ••• - - - - - - - - -

S1-S4 ..... , ...... 1 - 1 - - - 4 2 2 

-"' .... 



-
Stage 

Total -
S1 • 0 ••••••••• 0 • 161 
Sl or S2 ....••... 21 
S2 ••••.•.••.•••• 483 
S3 .•••.•••••.••• 1,320 
S3orS4 .•..•..•. 116 
S4 ....•••••••••• 73 ---

S1-S4 0 •• 0 0. 2,17~ 

Stage 

S1 •••• 0 ••••••••••••• 

S1 or S2 •.•.••.••..••• 
S2 ••••••••••••• 0 •• 0 • 

S3 
sao~s4:: :::::::::::: 
S4 • 0. 0 0 ••••••••••••• 

S1-S4 .•••••.••••• 

United Statea of America. 

cases Remained or became Remained Serological Clinical 
sero-negative sero-positive relapses rf'lnpses 

M. w. Total M. w. Total M. w. Total M. w. Total M. w. - - - - - --- - - --- --- - - - -
155 6 131 128 3 - - - 11 9 2 17 16 1 

18 3 17 15 2 - - - 1 1 - 2 2 -
401 82 2!18 250 48 74 58 16 48 41 7 49 41 8 
749 571 763 432 331 188 106 82 181 103 78 133 73 60 
27 89 71 15 56 20 5 15 16 4 12 4 2 2 
46 27 33 22 11 12 8 4 16 8 8 7 4 3 --- --- --- --- --- -- --- --- --- --- - --- - ---

1,396 778 1,313 862 451 294 177 117 273 166 107 212 138 74 ---
. 

Doubtful serological relapses Doubtful clinical relapses 
Secondary 5yphllis with nt>f(ativc 

serological renction at the beM:inning 
of the treatment 

Total M. w. Total M. w. Total M. w. 

2 2 - - - - - - -
1 - 1 - - - - - -

14 11 3 - - - - - -
45 28 17 7 4 3 3 3 -

5 1 4 - - - - - -
5 4 1 - - - - ·- -

72 46 26 7 4 3 3 3 -

-<0 

"' 



Annex 11 (continued). 

I. RESI:LTS 1:>: CASES TREATED IXTERMITTEXTLl" 
(excluding 0 1 cases-i.e .• cases which first came under treatment at the clinic as cHnical relapses). 

France. 
--

Cases Remained or became Remained SeroloJXical Clinical 

Stage sero-negative sero-positive r<'lap~(>S rt>lapst"s 

Total ~1. w. Total M. w. Total ~1. w. Total M. w. Total ~1. w. - --- - --- - - - - - - --- --- - - -
Sl ........ , ...•• 103 97 6 79 i5 4 - - - 14 12 2 8 8 -
St orS2 ...•••••. 25 ·u I 20 20 - I I - - - - 2 I I 
S2 ••••••••.••••. 323 2t•6 57 243 1H5 48 19 18 I 31 25 6 22 20 2 
S:l •••••••••••.•• 300 125 175 215 82 133 13 5 8 37 21 16 18 8 Ill 
S:i or S4 ••••••••• 129 44 85 90 31 59 7 2 5 23 9 14 2 I I 
S4 •••••.••••.... 13 10 3 6 5 I 4 3 I 2 I I - - ---- --- --- --- --- --- --- --- --- - --- --- --- ----. ---

Sl-54 ······ 893 566 327 653 408 24S 44 29 15 107 68 39 52 38 14 
- -

Seconrlary syphilis with Dl"~ative 
Doubtful serological relapses Doubtful clinical relapses serological reaction at the b<.'p;inning 

Stage of the trf"atment 

Total M. w. Total M. w. Total M. W. 

Sl 2 2 - - - - - - -
Sl 0; S'i ~::::::::::::: 2 2 - - - - - - -
S'J 0 ••••••••••••••••• 8 8 - - - - - - -
s:J .................. t:l 6 7 4 3 1 - - -
S3orS4 •••••••••••••• 7 I 6 - - - - - -
S4 .................. I I - - ·- - - - -

Sl-54 .••••.•..... 33 20 13 4 3 I - - -
~. -

-. -
(ii 



Great Britain. 
-

Cases Remained or became Remained Serological Clinical 
, Stage st>ro-nt>p:ative st"ro-po'iitive relapses relapst's 

Total M. w. ~~-~-'-·- w. Total M. w. Total M. w. Total M. w. --- --- --- - - - --- --- --- - - -
Sl ............. 463 437 26 386 3fi4 22 - - - 43 42 1 18 17 1 
Sl or S2 ...•••..• 4 3 I 4 3 I - - - - - - - - -
S2 ....... , .....• 911 833 108 708 621 87 49 41 8 110 102 8 27 26 1 
S3 ...•.........• 7fl2 SUI 2nt 519 341 178 47 35 12 148 94 54 14 8 6 
S3orS4 .••....•• 697 2H9 3H8 429 185 244 81 38 43 117 46 71 13 7 6 
S4 ••...•••••..•• 16 14 2 7 5 2 1 I - 5 5 - - - ---- --- --- --- ---· --- --- --- --- --- --- --- --- --- ---

S1-S4 ...... 2,883 2,087 798 2,053 1,519 534 
' 

178 115 63 423 289 134 72 58 14 
- -

Secondary syphilis with n<>Jil&tive 
Doubtful serological relapses Doubtlul clinical relapses serological rf'action at the beginning: 

Stage of the trentment 

Total M. w. Total M. w. Total M. w. 

Sl .................. 16 14 2 - - - - - -
Sl or S2 ..•..•..•..... - - - - - - - - -
S2 .................. 47 43 4 - - - - - -
S3 • 0 ••••••••• 0 •• 0 0 •• 33 23 10 1 - 1 - - -
s:l or S4 ..•.....•..•.. 54 2:l 31 I - 1 2 - 2 
S4 •••••••••••••• 0 • 0 0 3 3 - - - - - - -

S1-S4 ...••...•••• 153 106 47 2 - 2 2 - 2 



Annex 11 (continued). 

1. RESI.:LTS IN CASES TREATED l.'ITERMITTESTLY 
(excluding 0 1 cases---i.e., cases which first came under treatment at the clinic as clinical relapses). 

SUUlDlary Table. 

Cases Remained or became Remained Serological Clinical 

Country sero-negative sero-positive relapses relapses 

Toiat M. w. Total M. w. Total M. w. Total M.· w. Total M. w. --- --- --- --- - --- - - - - - - - -
GERMANY,,,,,,,, 2,409 1,196 1,213 1.651 11-10 811 130 54 76 337 149 1RII 189 108 81 
DES MARK 2,262 1,154 1.108 1,979 1,070 V09 14 H 6 188 46 142 76 2!1 48 
UNITED STAT.I::i.S • , 2,174 1,3~6 778 1,313 862 451 294 177 117 273 166 lll7 212 138 74 
J.'RA!<.CE , , • , , , , , • 8U3 5H6 327 653 40H 2·15 44 29 15 107 6H 39 52 3H 14 
GREAT BHITAIN ••• 2,883 2,087 796 2,053 1,519 534 178 115 63 423 2X9 134 72 58 14 --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

10,621 8,399 ~.222 7,649 4,6!)9 2,950 660 383 277 1,328 718 610 601 370 231 

Country 
Iloubtrul serological relapses Doubtful clinical relapses 

Secondary syphilis with nt'~ative 
serological reaction at the be~inning 

of the treatm<'nt 

Total M. w. TotRI 

GERMANY ••• , •• , , , , , , 84 36 48 
DENMARK •••••• , •,.,, 1 - 1 
UNITEU STATES , , • , • , , 72 46 26 7 
FRANCF. ••••••••• , • , • , 33 20 13 4 

6 

M. 

3 

4 
3 

GRF.AT llnJTAJ:< •••••••• /---'1:..:5:..:3'--- _ _:1c:0..:6 __ 
1 
___ 4.:.7:....._ 

1 
___ ;::.2 ___ 

1 
-----

343 208 135 19 10 

w. 

3 

a 
1 
2 

9 

Total 

12 
4 
3 

2 

21 

M. 

6 
2 
3 

11 

w. 
6 
2 

2 

10 

-"' 00 



2. RESULTS IN CASES TREATED CONTINUOUSLY (excluding 0 1 cases). 

Germ.any. 

Cases Remained or became Remained Serologicul Clinical 
Stage sero-nE-gative sero-positive relapses relapses 

Total M. w. Total M. w. Total M. w. Total M. w. Total M. w. - - - ---- - - - - ---- - --- - -
S1 •....•.•.••..• - - -
Sl or S:.! ••••••••• - - -S2 .....•....•... 18 12 6 15 9 6 1 1 - 2 2. - - - -
S3 ..... "" ......... 32 15 17 26 10 16 - - - 6 5 1 - - -
S3orS4 ••••••••. 44 12 32 32 8 24 4 2 2 6 1 5 2 1 1 
S4 •.•••......... 4 2 2 1 1 - 2 - 2 1 1 - - - ---- --- --- --- --- --- --- ·--- --- --- --- --- --- - ---

s1-s4 ...... 98 u 67 74 I 28 46 7 3 4 15 !I 6 2 1 1 
-

Secondary syphilis with ne~otive 
Doubtful serological relapses Doubtful clinical relapses •erological reaction at the be~inning 

Stnge - of the treatm€"nt 

Total M. w. Total M. W. _Total I 
~ 

w. 

Sl- S4 • 0 ••• 0 •••• - - - - - - -
-- -



Annex 11 (continued). 

2. HESt.:LTS IN CASES TREATED CONTINL"Ol"SL\" (excluding 0 1 cases). 

Denm.ark: NO CASES TREATED CO .. \."TJXt:OCSLY or in part ronlinuously and in p:Jrt intrrmillently. 

United States ol .Am.erica. 

Cases Remained or became Remained SeroloJ(ical Clinical 
Stage sero-nt"~ative sero-positive relapses relaps(>S 

Total M. W. Total M. W. Total )[. w. Total M. '"· Total M. w. - ---- --- --- - --- --- --- --- --- - --- --- -
Sl •.•.•••.•••..• 83 77 6 75 69 6 - - - 3 3 - 3 3 -
Sl or S2 ......... 5 3 2 5 3 2 - - - - - - - - -
S2 •..••..•••.••. 130 101 29 1116 81 25 6 5 1 13 10 3 2 2 -s:1 .............. 405 2·12 163 319 1U2 127 22 10 12 28 20 8 - - -
s:1 or S4 •....•••• 17 8 9 12 8 4 2 - 2 I - I - - -
S4 •.•..••..•••.. 9 5 4 9 5 4 - - - - - - - - ---- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

Sl-S4 ••••••. 6~9 433 213 526 358 168 30 15 15 45 33 12 5 5 -
-

SeC'ondary ~yphilis with negative 
Doubtrul serological relapses Doubtrul clinical relapses serological reaction at the bt>ginning 

Stage of the trPatmcnt 

Total )[. W. Total M. w. Total M. w. 

S1 ' 2 2 - -- - - - -
St 0~ S2':::::::::::::: - - - - - - - - -
S2 ••••••••••••••••• 0 3 3 - - - - - - -
S3 .................. 20 11 9 16 9 7 - - -
S3 or S4 •••• 0 ••••••• 0 • 2 - 2 - - - - - -
S4 •••••••••••••••• 0 • - - - - - - - - -

SI-S4 •••••••••.•• 27 16 I 11 16 9 7 - - -

"' 0 
0 



Stage 
Total ---

St .............. 6 
Sl orS2 ......... -
S2 .............. 7 
SJ .............. 6 
S3orS4 ......... 8 
S4 .............. ----

SI-S4 ...... 27 
-

Stage 

Sl .................. 
St orS2 ..•.•.•....... 
S'> .................. 
S3 .................. 
S3 or S4 .............. 
S4 .................. 

SI·S4 ............ 

France. 

--

Cases Remained or became Remained Serological Clinical 
sero-negative sero-posili\'e relapses relapses 

------- ----
M. w. Total ~I. w. Total )I. w. ~12!:.._ w. Total M. w. --- - - --- - --- --- --- --- - --- ---

5 I 5 4 1 - - - I I - - - -- -
7 - 7 7 - - - - - - - - - -
3 3 4 1 3 - - - 1 I - - - -
3 5 8 3 5 - - - - - - - - -- ---- -- --- --- ---- --- --- --- --- --- --- --- --- ---

18 9 24 15 9 - - - 2 2 - - - -
-

·- -
Secondary syphilis with nt>J(ati\'e 

Doubtlul serological relapses Doubtlul clinical relapses serological reaction at the be~inning 
or the treatment 

Total M. w. Total M. w. Totnl M. I w. 

- ·- - - - - - - -- - - - - - - - -- - - - - - - - -- - - 1 1 - - - -- - - - - - - - -- - - - - - - - -
- - - 1 I - - - -

.. 
0 



Annex 11 (continued). 

2. RESULTS IN CASES TREATED CO.'\:TIXUOUSL l' (excluding D 1 cases). 

Great. Britain. 
. 

Cases Remained or became H.emalned SeroloJtical Clini("al 
Sf age sero-negative sero-positive relap!>es relapses 

--~ - -- ---
Total M. w. Total M. W. Total M. W. Total M. W. Total M. W. - --- --- - - - - - - - --- --- - --- ---

Sl 6 6 - 4 4 - - - - 2 2 - - - -s1 o; s~·::::::::: - - - - - - - - - - - - - - -
S2 •••••••••••••• 71 68 3 60 57 3 1 I - 6 6 - - - -
S3 ••....•••••••. I 1 - 1 I - - - - - - - - - -
sa or t>1 I I - 1 I - - - - - - - - - -
S4 ••••• ::::::::: 2 2 - 2 2 - - - - - - - - - -

--~ --- --~ --~ --~ --- --~ --~ --- --~ --- --- --~ --- ---
SI-S4 ••••.•• 81 78 3 68 65 I 3 I 1 - 8 8 - - - -

-

. 

I· Secondary syphtli!§ with Dt'g&tive 
Doubtful serological relapses Doubtful clinical relapses serolobrical reaction at the beginning 

Stage of the treatment 

I Total M. W. Total M. w. Total M. w. 

Sl - - - -- - - - - -
Sl o;S2':::::::::::::: - - - - - - - - -
S2 •• 0 ••••••••••••••• 4 4 - - - - - - -
S3 •••• 0 •• 0 0 ••• 0 ••••• - - - - - - - - -
S3 or S·l .............. - - - - - - - - -
S4 .................. - - - - - - - - -

SI·S4 •.•...•..••. 4 4 - - - - - - -



1\EstJLTS IN CASES TREATED CONTINUOUSLY (excluding D 1 cases). 

SUDUDary Table 81-St. 

Cases Remained or became Remained Serological Clinical 
Country sero·nega live sero-positive relapses relapses 

Total M. w. Total M. w. Total M. w. Total M. w. Total M. w. - - - --- - - - - - --- - - - - -
GERMANY ••• • •. • • 98 41 57 74 28 46 7 3 4 15 9 6 2 1 1 
DENMARK ••• , • •. - - - - - - - - - - - - - - -
UNITED STATES • • 649 436 213 526 3o8 168 30 I 15 16 45 33 12 5 5 -
FRANCE •• • •. • ••• 27 18 9 24 15 9 - - -. 2 2 - - - -
GREAT BRlTAIN ••. 81 78 3 68 65 3 1 1 - 8 8 - - - ---- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

855 673 282 692 466 226 38 19 19 70 52 18 7 6 1 
-

Secondary syphilis with n«."~ath'e 
Doubtful &f'rolo&(ical relapseA Doubtful clinical relapses serological naction at the beginning 

Conn try or the treatment 

Total M. w. Total I M. w. Total M. W. 

GF.RMANY ••••••••••••• - - • - - - - - - -
DENMARK - - - - - - - - -UNITRD ST~~~~·::::::: 27 16 11 16 9 7 - - -
1.'1\ANCE , • o o •••• o., ••• - - - I 1 - - - -
GREAT BttiTAIX 0 ••••••• 4 4 - - - - - - -

31 20 11 17 10 I 7 - - -
. 



Annex 11 (continued). 

3. RESt:LTSISCASES TREATED IN PART CONTINUOUSLY AND IN PART INTERMITTENTLl' (excludlng 0 1 ca..,.). 
Germ.&DY. 

Cases Remained or bt>came Remained SeroloJtical Clinical 
Stage sero-negative sero-positive relapses relap..'\es 

Total M. w. Total M. w. Total M. W. Total M. w. Total M. W. - --- - --- --- - - --- - - - - ---- -
St •••••••••••.•• - - -
St or S2 ......... - - -
S2 •••••••••••••• 9 6 4 3 1 2 - - - 5 3 2 1 1 -
S3 ••..•••••••••• 15 4 It 2 1 1 2 1 1 9 2 7 - - -
S3orS4 .••..•.•• 28 8 20 11 3 8 2 1 1 16 4 11 - - -
54 •••••••••••••• - - ---- --- --- --- --- --- --- --- --- --- --- --- --- --- -

St-S4 •••.••• 52 17 35 16 6 11 4 2 2 29 9 20 1 1 -

Secondary syphilis with neJ,tatlve 
Doubtrul serological relapses Doubtful clinical relapses sf'rological reaction at the beginning 

Stage of the treatment 

Total M. w. Total M. w. Total M. w. 

S1 ••• 0 ••••••••••••• 0 - - - - - - - - -
St or 52 ••••••••••••.. - - - - - - - - -
S2 ••••••••••••••• 0 0 • - - - - - - - - -
S3 •••••• 0 •••••• 0. 0 0 • 2 - 2 - - - - - -
S3orS4 ••••.••.•••••• - - - - - - - - -
S4 •• 0 ••••••••••• 0 •• 0 - - - - - - - - -

SI·S4 ............ 2 - 2 I - - - - - -
. 



Domnark: NO CASES TREATED COSTINL'Ol:SLl' or IN PART CONTJNL'OUSLY AND IN PART INTERMI1'TENTLl'. 

-

Stage 
Totftl ---

Sl ••• 0 • •••••••• 40 
Sl or S2 ......... 7 
S2 .............. 152 
S3 .............. 40·1 
S3orS4 ......... 21 
S4 .............. 19 ---

St-S4 ..... _ .. I 643 
-

Stage 

Sl •..•.•••..•.••.•.• 
S1 orS2 ............. . 
S2 , . , ...... , .. , .... . 
S:l •••••••• • • .••••••• 
s:l. or S4 ..•........... 
s.t •••............... 

St·S4 ••..•••••..• 

United States ol America. 

Cases Remained or became 
st>ro-negath·e 

M. w. Total M. w. - - --- -
3~) 1 31 31 -

7 - 2 2 -
128 21 78 63 15 
HJ.& 210 22-l 98 12() 
It ttl 15 8 7 
to 9 8 6 2 --- --- --- --- ---

389 25~ 358 208 150 

Doubtful serolo(.!ical relapses 

Total 

!I 
22 

32 

9 
10 

19 

w. 

12 

I 
~--1.:...3_! 

Remnined Serological Clinical 
s<>ro-positive relap!i.CS relapses 

Total M. w. ~\..!!:__ w. Totnl M. w. --- - --- -
- - - 7 6 .1 2 2 -- - - 1 1 - 4 4 -

7 6 1 311 32 6 20 lH 2 
24 15 9 77 41 36 49 26 23 

4 3 1 2 - 2 - - -- - - 10 4 6 - - ---- --- --- --- --- --- --- --- ---
35 24 11 135 84 51 75 50 25 

- --

Doubtful clinical rf"lapses 
Secondary syphilis with neJ.!;Htive 

serological reaction at the bcl(inning 
of the treatment 

Tolal M. w. Total ~·- w. 

7 3 4 1 

7 3 4 1 



Annex 11 (continued). 
3. RESULTS IN CASES TREATED IN PART CONTINUOUSLY AND IN PART INTERMITTENTLY (excluding D 1 cases). 

France. 

Cases Remained or became Remained Serolor;tical Clinical 
Stage sero-negative sero-positive nlapses re1apsPS . 

Total M. w. Total M. w. Total M. w. Total M. w. Total M. w. - - - - --- - - - - --- - --- - - ---
Sl ••• 0 •••••••••• 9 9 - 6 6 - - - - 3 3 - - - -Sl or S2 ••••••••• t t - t 1 - - - - - - - - - -
S2 •••••••••••••• 32 15 17 16 7 9 - - - 12 6 6 " 2 2 
S3 .••••••••••••• 9 7 2 5 4 1 - - - 4 3 1 - - -
S3orS4 ••••••••• 25 11 14 11 6 5 - - - 12 3 9 - - -S4 •••••••••••••• 1 1 - 1 I - - - - - - - - - ---- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

S1-S4 ••••••• 77 "" 33 40 25 15 - - - 31 15 16 4 2 2 

Doubtful 
Stage 

serological relapses Doubtful clinical relapses 
Secondary syphilis with negative 

serological l't"action at the beginning 
of the treatment 

Total M. w. Total M. w. Total M. w. 

S1 ••••••••• 0 • •••••• 0 - - - - - - - - -
Sl orS2 •••••••••••••• - - - - - - - - -
S2 0 ••••••• 0 • 0 0 •••••• - - - - - - - - -
S3 ••••• 0 • 0 0 •••• 0 ••• 0 - - - - - - - - -
S3orS4 ··•••••••••••• - - - 2 2 - - - -
S4 ••••••••• 0 ••••• 0 0 • - - - - - - - - -

SI·S4 ··•· •••••••• - - - 2 2 - - - -



Stage 

Total -
S1 •••.•••••••••• 5 
S1orS2 ••••••••• -
S2 ••••••• ••••••• 72 
S3 •••••••••••••• 211 
s:1 or S4 •••••.••• 15 
S4 •••••••••••••• I ---

Sl-54 ••••••• 121 

- -

Stage 

S1 
S1 0; S'i:::::::::::: :: 
S2 ••••••• 0 •• 0 0 0 • 0 •• 0 

S3 SJo;s·-i:: :::::::::::: 
S4 0 •••••••••••• 0 •• 0 • -

S1·S4 •••••••••••• 

Great Britaillo 
- -

Cases RemainPd or became ft("mnlnffl Serolotl"lcal Clinical 
!iero-n("p;ative Aero-positive rt"lap~f'l rrlap~et 

!II. w. Total M. W. Total M. w. Total M. w. Total !II. w. - - - - - - - - --- - - - - -
5 - 4 4 - - - - - - - 1 1 -- -

65 7 49 44 5 7 6 1 12 12 - - - -
14 14 15 8 7 4 2 2 6 3 3 2 1 I 
8 7 9 5 4 1 1 - 4 I 3 - - -
1 - I I - - - - - - - - - ---- --- --- --- - .--- --- --- --- --- --- --- --- ---

93 28 78 62 16 12 9 3 22 16 6 3 2 I 
-

S("C"onrlary t~yphills. with nrf.[atlvr 
Doubtful "erologtcat relapses Doubtlul clinical n-lap5es l<'ruloJ4,icaJ r('af'tion at thr bt.·t(innlng 

of the trMimt>nt 

Total !II. W. Total !II. W. Totnl !II. W. 

- - - - - - - - -- - - - - - - - -
4 3 1 - - - - - -
1 - I - - - - - -
1 I - - - - - - -- - - - - - - - -
6 4 2 - - - - - -

"" c .... 



Annex 11 (continued). 

3. RESULTS IS CASES TREATED 1."11 PART CO.VTJ.Vl'Ol'SLY A.VD l.V PART IXTER."ITTEl\'TL1' (excludinl( D 1 casl"S). 

--

Country 

Total ---
GRRJ\.IASY ••••••••• 52 
J)J-:SMAHK ••••••••• -
L'NITIU> STA'fJ:.S ••• tH3 
J:RAN(;P. , • , , , •• , , , , 77 
GJu-:.AT HntTAI!'ro: ••• 121 ---

893 
-

Country 

GERMANY •···••·•••••••• 
})E~MARK , , , , , , , • , • , , 
UNITED STA"£ti.S , •••• , • 
Jo"nANCF. , , , • , , , , , • , , , , 
GnEAT BRITAIN ••••••• 

SWDIDaey Table 81-S~ 

f.& !!of'S Remaineod or bf'Camr- Re-mained SE>rological Clinical 
sero-m•gative st>ro-positive relaps£>s rf'lapst"s 

~I. w. Total ~I. w. Total M. \¥, Total )1. w. Totnl M. w. - --- --- --- - --- - - --- --- - --- --- ---
17 :ij 16 5 11 4 2 2 29 9 211 1 I -
- -

389 25·1 3!")8 21tH ],'!)() 35 24 11 135 H4 51 75 sn 25 
4<1 :13 ·1U 25 15 - - - 31 15 16 4 2 2 
93 ~X 7X ttl: ltl 12 9 3 22 16 6 3 2 I --- --- --- --- --- --- --- --- --- --- --- --- --- ---

5~3 350 402 3UO I 192 51 35 16 '!17 124 93 H3 55 2R 

Doubtful serological rt"lapst>K DouUHul clinical relapses 
S(>condary syphili'\ with nt"~ativc

serologlcal rf'action at the be~inning 
or the treatment 

TntRl 

2 

32 

6 

40 

_...;~;:;1.~-l--w=. __;'I--T;;.o;;.t;:;•;;.'-+-..:.~...;r. ____ w...;.;... -I-~T...;o...;ta;:;l __ -~~;;.:';;.· _l:_......;w...;·~-
2 

19 13 

4 2 

17 

7 
2 

9 

3 
l 

5 

4 

4 

1 1 

1 1 



4. RESULTS OF TREATMENT IN D 1 CASES 
(i.r., those Orst appearing for treatment when already in a state of cUnicalrelap"eo,) 

I. TnF.ATRU INTJo:RMITTP.NTI.Y. 
G.....,IUQ'. 

-· 
Since 1M-come Still Srrolo)l;ical Clinical 

Sln~t- rrnC'hrrl at hr~lnninl( of trt•at
mt·nt ouhide the clinic : 

Cases 5l"fO-Dl"loUl t i ,.e __ sf'ro-po'!.itive rt·lnJ'"'("' rt•lnp,.M 

(n) Prhnary syphlli"',,, •••••• , •• , •• 
I hi Sl'l'nntlury "'~·phil lA, ,, . , • , •• , ••• 
(l') Llinknl symf!IUIU"- of syphilito 

\\'ilhoul otlwr pu.rticularll ••• , , 

S:I-M ...•....•.•.••.•• 

StR~f' rt•au:ht>d at bt·~innln~ of tr("at
IHl'Dl outsidr the clinic : 

Total 

~·· '"· Total M. W. - -- - - -- -
411 31 II 25 21 4 
:t.l Jj 17 17 II II 

21fl 121 11 ~· 15~ 7:) 7!1 

:ii2 llii "TiT,"" --- --
HH\ IU..t \12 

S.•mlo~ical "''"~ duui,Uul 

Totnl ~~-

Totnl -
2 
I 

211 

2:1 

W. 

ln) Prhnnry "-YJlhili'i •• o 0 0 0 o o o o o o o o o 
h, St'l'tmclary syplulitro • 0 0 ••••••• 0.. 1 - 1 

(l') (:linil'nl li'ymplum"' o£ 'YJlhilis 

M. W. Totnl 

~·· -- -- --- --
I I fl 5 

- I ... I 

10 1H 32 
11 12 

w. Tntnl -- ---
I 7 
4 II 

t:l 21J 

IK :i;-, 

~·· - .. 
6 

12 

w. -
:1 
2 

R 

13 

lh•htp'I.P with nt>~ntive srrulo~J;kA rMu·llnn, 
Sp. paWda + and Inte-r 'till •wro-nr~Utth·r 

Total M. w. 

without olht•r )mrtkulnno o o. o o 10 4 6 4 1 3 
----~----1-----~---1----~:1~--SJ S·l ••••••••••••••• ·c_·_:_ ____ _:lc::l ____ _, ____ _:_4 __ _.:_ ___ 7:._ ___ _:_ __ __:~ __ _, ___ _:_1 __ _;_ ___ .;_ __ 

:l THtc"ATHl C:UNTISl'Ol Sly 

Slu~otr ft'lll'hrrl at hNrinninM 
or tn•ulnu•nt oubitlt" lht• ---,----,--
clinic : Tnt. ~·- w. 

(u) Primary syJ,hllis -
(h» St"("UJUIHr)' syphili!\ -
(l') Clinintl symptoms or 

!'~·phllis \\'llhout otht•r 
I'Hrtil'uhlrs o •• o o, o o o. o 2.'l 11 1'.! 

Since become 
§e>ro-nt'WI t i,·e 

Tnt, W. 

17 7 10 

Tot. 

5 
S:l·S-J ••.••....•. _._- _. _. ·_c__~_:l_:_.:.l.:.l _;__:1.::~:_:_.:.17 -7- Ji) -a-

3. 'fRE.\TIUl IS r.o\UT f':llSTI'~Tot"SLY OR IS PART t:<o;TF.RMITrF.~"TLYo 

O'l (n) (lyimary !')'phili" , •• , 0 o 

(h) Srcunthuy !!>Yflhili,. o o •• 

(l') Chnknl !>-)'mplnms or 
syphtlis 'tnlhuut otlwr. 
llU.rlil'ulars. o •• 0 0 0 0 0.. 6 5 ----s:l -S-1 . . • . . . . . . . . . fi · 1 5 

Still 

~·· 

3 

3 

W. 

2 
2 

----1 

4 

4 

St"rolol(lcal 
rrlap-.t's 

4 
·--~-

Clinical 
rt'IHJ»or• 

Jloubtrul 
~f'roloJ.(ical rrlornr~ 



Annex 11 (continued). 
4. RESI:LTS OF TREATliE:<;T J.V D 1 CASES. 

Denmark. 

Stage reacht>d at bfoginning Cases SincE' become Still Serolotncal Clinical Doubtful 
of treatment outside the sero-negative sero-positive rt>laps<-s relapses serological rt'lnp!\t:-S 
clinic: Tot. ll. w. Tot. ll. \V. Tot. ll. W. Tot. )f. w. Tot. ll. W. Tot. M. w. -- ---- -- -- -- -- - ---- ---- -- -- - -- - -

(a) Primary syphilis ....... - - - - - - - - - - - - .- - - - - -
(h) Secondary syphilis ..... 2 2 - 2 2 - - - - - - - - - - - - -
(c) Clinical 1ymptoms of 

5yphilis without other 
parlicular5 ........... 47 25 22 36 20 16 3 2 1 6 2 4 2 1 1 - - --- 22 -3- -2- -,-~-6- -2- -4 -- -- --S3-S4 ........... ·I 49 27 22 38 16 2 1 I - - -

There were no cases either treated continuously or treated in part continuously and in part intermittently. 

United States ol Aulerica. 

Stage reached at beginning Since become I Still II Serological Clinical Doubtful 
of treatment outside the Cases sero-negative f sero-positive relapses relapst"s serolop;ical relapses 
clinic : -,;;-c-:-...,.--;-;~.,-.,=-l-;;;--:--:--=:;:.-.,-=- • - -

Tht._._,_·-~~~~~~~~~~~~~~~~~ 
!a) Primary syphilis 30 30 
(b) Secondary syphilis 4 3 
(c) Clinical symptoms of 

syphilis without other 
particulars ••. , • • • • • . 201 165 

S3-S4 • • . • • • • • • . . . 2:l5 1 US 

2 TREATED CONTINUOUSLY 

(a) Primary syphilis 
(b) Secondary syphilis •••. 
(c) Clinical symptoms or 

~yphilis without other 

4 
2 

4 

1 

36 
37 

2 

18 
1 

lOR 
127 

2 

18 -
1 -

too 8 

3 
1 

42 

3 
1 

31 11 

119 8 46 35 11 

2 1 
1 

1 
1 

4 
2 

30 
36 

4 
1 

20 
25 

particulars • , , .•••..•• 28 23 5 15 12 3 1 1 - 6 5 
S3-S4 ..•••••••••. 34 27 -7- 17 -14 -3- -3- --2- --~- --6 -~-5-

3. TRP.ATF.D IN PART CONTJNUOUSJ.Y, IN PART INTERMI'ITF.NTLY 

(a) Primary syphilis 3 3 - 3 3 - - - - - -
(h) Secondary syphilis 3 2 1 2 1 1 - ~ - 1 1 
(c) Clinical symptoms of 

syphilis without other 
particulars •.••••••••. 28 22 6 14 tO 4 2 I 1 5 4 

S3-S4 .......... 3·i 2'1 -7-
1~ 

.,..... 5 -2- 1 1 
-A- !i 

4 4 
I 

10 15 10 

11 19 

~I 
1 4 3 
1 -5· -4-

- - -
- - ~ 

I 7 7 
--1---7-

7 

t 

5 6 
-5- --7-

1 

I 2 

1 

4 
5 

2 

2 
2 

1 

1 3 --2---~-

~ ~ - -- - - -
- - - --- -- -- ---

..., 
0 



l, 'fnEATii.D INTERMllTENTLY. 
France. 

SlaAe rrached at bt•~~;innln~ Cases Since become Still Serolop;ienl Clinical I Doubtful 
or treatment outside the sero-ne~~;ative sero-positive relapses relapses lseroloj.tical relapse~ 
cHnic: 1 I •"' I' I ,-,------------12:!!!:.. ..!.!:.... ..:!!.:_ .!!!!:_ .2!;_, ....:::__ ..!!!!;.. '.2!,;_ ..::!!.:,_ ..!!!!;_ 2!,;_ W. Tot. 2!,;_ ..:!!.:_ 

1
.!!!!:_ 2!.:_ W. 

(a) Primary syphili§ •• o ••• 

(b) Secondary syphili'i • o •• 

(c) Clinical symptoms or 

23 19 4 10 8 2 3 i' 2 1 2 1 1 3 3 -- 2 2 --
12 2 10 9 1 8 1 -- 1 2 1 1 -- -- -- -- -- --

~yphiliH without other 
particulars •••.••.•••• 

S3-S4 •••••••••• 

29 16 

37 

1 

13 22 11 11 3 1 2 1 1 

27 5 I 3 

Relqpse with nev;ative serolo
Stage reached at be~dnnlng gical reaction. Sp. pallicla+, 

of treatment outside the and later stillsero-nt•gative. 
clinic: 

(a) Primary syphilis •••••• 
(b) Secondary syphilis • , .. 
(c) Clinical symptoms or 

syphilis without other 
particulars o ••••••••• 

S3-S4 ••••..••.••. 

Total 

3 

3 

M. w. 
3 

3 

2. TREATED CONTINUOUSI.Y. (There Were DO SUCh cases,) 

S. TRKATHD IN PART CONTIN\JO\iSLY. IN PART INTERMJTrENTLYo 

2 2 1 1 

2 5 5 3 3 

Sla!le ft"&C'hC'd at bt"p;lnntn~ \ c856 I Since become I I 
ol treatment oublde the storo-nega.tive Still Serological Clinical Douhtrut 
clinic : ---;----c--- ----,---;--- sero·positive relapses I relapses 1 serololo(il:a.l rt:lapwa 

---------1~1~ ~.!!!!:. 2!:... ~ 1------1------1

------.:------(R\ PTimary syphill• • • • • • • __ 1 _ _--
1
. • 

(b) SKontlary n·1lhlhs 0. 0 0 1 - I __ 
{c) Chmcal ay0lploms of1 I 

syphths wtthout other 
P&rltculan ••••••••••• I 1 1 - I 1 t --

53-S~ •••••••••••• 1-.-i --, l--=-1_1_ --1- --=-
"' --



1. TREATED INTERJII'ITENTLY. 

Stage reached at beRinning 
o( treatment outside the 

Annex 11 (continued). 

4. RESULTS OF TREAT.MENT IN D, CASES. 

Since become 
sero-negative 

Grea\ Britaill. 

Still 
sero-positive 

Serological 
relapses 

Clintca1 
relapses 

Doubthtl 
serological relapses 

elinie: --,-------~---,------- -----,---:---1-----,---,.-- ---,-----,----1---:---:---

----------I·""T..;.o~t. 12!:....'..:!:!.:.... .!!!!;_' .2!:,_ ..:!:!.:.... ..!!!!:_12!:.._ ..:!:!.:.... .!!!!:_12!:.._j..:!:!.:.... ..!!!!:_12!:....1..:!:!.:.... .!!!!:_! .2!:....1..:!:!.:.... 
Ia) Primary syphilis • • • • • • 13 j 12 

1

: 1 4 I 3 1 6 I 6 - 2 [ 2 II - 1 1 I - - [ - -
(b) Secondary !'yphilis • • • • 1 I - 1 - - - 1 - 1 - 1 

-
1 

- - : - I - - I - -
(c) Clinical symptoms or l 

1 
&yphiHA without other 
parUculan ••••••••••• 52 41 _1_1 __ 3_3 __ 2_5_1_8_ 6 _4_,_2 __ l_0_'_9_:_1_ 1 _I __ -_ 

53 1a 37 28 9 p 10 3 12 , u ' 1 2 1 2 1 -

--------'-----'----'--'-------'----'----

2 2 

S3-S4 • ••••••••• 66 2 2 

2. TR~ATED CONTINUOUSLY, 

I I 
-I I 

I 
(a) Primary syphilis •••••• : - I - - I 
(h' Secondary syphilit~ •••• - - - ' I (c) Clinical symptoms of . 

I syphilis without other1 I 

3 -J 3 
' pa~lieularo •••••••••• 

1 

__ 3_ 3 - . ------- -- -- I 
I S3-S4 •• .-......... 3 3 - 3 3 - i 

3, TREATED IN PART CONTINUOUSLY, IN PART INTRRMMTENTLY. 

~a) ~imary syphili~ ,. ••••• ! - - - I 

b) Secondary sypluhs •• , , , - - -
(c) Clinical symptoms or 

oyphili• without other I 
particulars • • • • • • • • • • • 2 2 - 2 2 ...... 

S3-S4 •••••••••••. , 2 2 2 2 
I 

.. -.. 



TnFATF.O INTFO\fi'TTF.~ 
8WDmaey Table (83-S.. a-c). 

· . TT.V. 
. 

Since become Still St-rolo~ical 
Country Ca!tes !loC'fO-OC'I-(ati\•p st>ro-positive rt•lapses 

Tut. 

~·· 
w. Tnt. M. w. Tot. M. w. Tot. M. w. - -- - - - -- - - - - - -

(jmtMANY ............... 312 167 ].15 1116 104 92 23 II 12 43 25 18 
()T•:NMAHK ............... .m 27 2:! :JH 22 16 3 2 1 6 2 4 
llsTTIU> STATES .......... 2:!5 1!JM :!7 1:!7 llH II 46 35 II 30 25 II 
1-'nA.NC.R ................. ... , :17 27 41 20 21 7 3 4 5 3 2 
(iTU~AT lJUITAIN , , , , , , , , • , , 66 5:1 t:l :!7 2H 9 13 10 3 12 tt 1 

2·1·1 
-- -- t:i6 -- 31 "'Jii'2 72ti 4X2 4:m 2~l:J 92 61 6fi 36 . 

R("lnpst> with negative srrolo-

Country gical Sp. pallida +,and later 
still sero·n("~Dtive 

Total ~I. w. 
GERMANY ............... 4 1 3 
U~SMARK ............... - - -
lJ:t.,ITF.O STATES .......... - - -
FnANCF. ................. 3 3 -
liR~AT BRITAIN , , , , , , , , , , , - - -

7 4 :l 

2 TnF.A.TP.Il c:nsTISt•<n'~l y 

Since ht"come Sti11 Sf'rnlngical 
Country Cnsl'!l 

~l'ro-nrl(tt t ive ~t>ro-po.,lti\•e rrhtpsrs 
Tnt. ~I. W. Tut. M. W. Tnt. -- -- - -- ----

GF.RMANY ............... 23 tt 12 17 7 to 5 
lh·:!"'\1.\UK ... ············ - - - - - - -l' .... ITUl STATt\5 .......... 3~ 27 7 17 H 3 3 
FnA!'IIn·: - - - - - -tinl'AT u.~.~·~~~·::::::::::: :l 3 - 3 3 ---

6U 41 IU 37 ""2-l t:l --H-

C.n\1.\ST ·............... 6 1 \ 5 _1 1

1

. -- I _1 
llt:!"'"'"""' • . • • • • • . • • • • • . • _ I _ 
l'~ITt:ll STATKS ........ .,, 3-1 27 1 1H . J & 5 
t:MA~c•· . • • • . • • • • • • • • • • • • • 1 1 i - ~. 1 .,1 

1 

-

liRliAT BRITAIS , , , , , , , , , • , 2 2 ' - - _ -

1 

2 

I --.u- 31 --.-:! "'"'2'3 1'7 -r,- --3-

~I. -
3 -
2 

5 

I 

1 

2 

w. -
2 

-
1 

--3 

1 

Tnt. ~I. -- -
1 I - -
6 :; 

-7-l----s 

4 

6 5 

w. ---
1 

-~-

4 

-~- --w- :;-- ·-5-

Clinical [)ouhtful 
rt"lnpses srroloJ(icnl rt>ln[l~f'!l 

Tot. M. \\', Tnt. M. w. -- - - - ---
35 22 13 II 4 7 

2 1 1 - - -
HJ 14 5 7 5 2 

5 5 - 3 :1 -
2 2 - 2 2 -

63 '"""44 "til 23 14 9 

Clinical J)ouhtrul 
ft'ht[lSt'~ st"rolnl(icnl rt•IHP"'5 

Tnt. M. W. Tut. \1. W. - -- - - - -- - - - - -- - - - - -
5 4 1 3 2 1 

5 -4- 1 3 2 -~-

7 7 .. -"' --::;r---=; __ , __ 
1

-:::--,-=:-



Annex 12. 

NUMBER OF CASES OF RE-INFECTION. 

1. IN inlermill~nJiy TREATED CASES. 

Germany Denmark t:nited. States France Great Britain 
Stage 

Total M. w. Total M. w. Total M. W. Total M. w. Total M. w. - - - --- - --- --- --- - - - - - - -
St tO 9 1 21 20 1 2 2 - 1 1 - 3 3 -
SJ 0; S"i: : :: : : : :: - - - - - - 1 1 - 1 1 - - - -
S2 ••••••••..•••• 8 6 2 5 5 - 5 5 - 3 2 1 7 6 1 
S3 •...•••••••••. 5 5 - 9 9 - 8 7 1 - - - 3 2 1 
S3orS4 ••••••••• 7 6 1 - - - - - - - - - 5 2 3 
S4 •••••••••.•••• 1 1 - 1 1 - - - - - - - - - ---- --- --- --- --- --- --- --- - ---· --- - --- --- ---

S1-S4 ••••••• 31 27 4 36 35 1 16 15 1 5 4 1 18 13 5 

2. IN conlinUOUIIIJ TREATED CASES. 3. IS CASES TREATED partly conlinUOUSIJI and parllg 
inlermillenlly. 

United States1 

Stage 
Total M. w. 

United Statesl 
Stage 

Total M. w. 
St ................. 2 2 -Sl or S2 •••••••••••• - - -S2 ••••••• 0. 0 •••• 0 •• 1 1 -S3 • 0 •••••••••••• 0 •• 3 3 -S3 or S4 • 0 0 0 •••••••• - - -S4 •••••••••••••••• 0 - - -

St ••••••• 0 0 •••• 0 •• 0 - - -
S1 or S2 •••••••••••• - - -S2 •••••••••••• 0 ••• 0 1 1 -
S3 ••• 0 •••••• 0 •• 0 0 •• 5 3 2 
S3 or S4 •••••• 0 • 0 ••• - - -S4 •••••••• 0 0 •••• 0 •• - - -

S1-'i4 ••••• 0 0 0 0 0 6 6 - Sl-54 •••• 0 •• 0 •• 6 4 2 

1 In other countries no re-infection under headings 2 and 3. 

"' .... 



Annex 13. 
OCCUHRENCE OF UNDESIRABLE SUBSIDIARY EFFECTS AS A RESULT OF THE DRUGS USED OR TilE DOSAGE. 

1 ''-'1Tlf lSTFl\MI'M'F.ST TnF.A..Tif'f:ST (incluctinp: n cao;r-.} 
Gennan,y. 

I 

Ict(>nts Exanthem Dennatitis Exitus 
Stage 

Total M. w. Total M. w. Total M. W. Total ~1. - -- - - -- - - -- - --- --
S1 •• 0 ••••••••• 17 15 2 19 16 3 2 - 2 - -
St orS2 ....... - - - - - - - - - - -
S'J ............ 22 Hl 3 23 14 9 5 3 2 I -s:1 ............ 2tl 17 9 :11 14 17 II 3 8 I I 
s:1 or S·l , .••••• :u 5 16 51 6 45 8 2 6 - -
M ............ 2 2 - 7 3 4 2 2 - - ---- -- -- --- -- -- --- -- -- --- --

SI-S-I ..... 88 58 30 131 53 78 28 JU 18 2 I 

2. \\'ITII CosTJ:oon•m•s TnF.,TMI~sT (Including 0 1 co~M). 

S'J ............ I 
s:1 ............ 
SJ or S·l ....... 2 2 2 2 --- --

Sl-M ..... 2 2 3 I 2 

3. \VITR PARTLY Co..,.TtSl'OllS, PARTLY )NTF.RMnTF.NT ThRA..TMP.NT (including D1 CR"f'!ill. 

S'J ............ I I 
SJ or Sl ....... I 

SI-S4 2 I 

S I •...•••••••• 
S1orS:.! .••.••. 
s~ ........... . 2 

4 

4 

6 

4 

4 

! ~ I ~ 5 
2 
5 

--- --

Demnark. 

; -
I-

W. --
-

I 
-----

I 

--

S3 •....•••••.. 
s:i ur S-1 •..•••• 

7 
4 

2t1 
H 

2 

7 
4 

1!1 
16 2M 

2 
I 

8 
34 i 8 1 26 

'- - 20 I ~4 : ttl 

l=r= 
J I J -

S4 0 0 0. 0 0 0 0 0 0 0 0 3 2 _I_ '-
48 I 1\1 2\1 21 -~-~-~-~-=-

:l. and 3. !\:o cases l~tt"d l'Oilllnuou.slu or partly rontmuow~lu and partly inlrrmillrnllu. 

1 E., .• nitritoid rrisls. stomatitis. st"Yrre- pain. albuminuria. etc:. 

Other• 
Total 

Total M. w. --- -- -- -
2:i 2~ I 63 

4 2 2 4 
3H 2~J 9 KH 
67 3:1 34 1:16 
64 15 4\J IH 

7 4 3 18 --- -- -- ---· 
2115 1117 98 454 

I 
I I 

5 

2 7 

-j- I 
2 - 2 7 ----
2 - 2 8 

I I I - Ill 
4 1 4 - 1H 

2 21- :15 
~ 5 ~ 111~ 
- I-,- 3 --- --r--
16 ' 12 I 4 1n 

M. w. 

- -
55 8 

2 2 
H:l 24 
tlK tlK 
2H 1111 
11 l 7 

229 2:.!5 

I 
I 

2 

I 

--
I 

15 
Ill 
29 
M 

2 
2 

5 

5 

7 --
7 

6 
7-1 

110 87 



• 

Annex 13 (continued). 

OCCVRREXCE OF IJSDESIRABLE SUBSIDIARY EFFECTS AS A RESULT OF THE DRt:GS VSED OR THE DOSAGE. 

United Sta&ea ol Au>wica. 
l. WITH )STERliiTI"ENT TREATME!'Io'T (including 0 1 eases). 

Jcte~s I - Exanthem Dennatitis Exitus I other- I I 

------l~i2!;_:~~12!;_1~~2!;_~~2!;_~~2!:....1~---
Stage , I I I Total M W. 

SI • • . . . . . • • • • • " " II - " 3 1 3 3· - - - - 4 I 4 II - 15 H 1 
Sl or S2 . . • . • . • - - - 1 I - - - - - - - 2 I 2 - 3 3 -
S2 • . . . . . • . • • • • 14 11 I 3 8 5 3 3 3 - 2 1 1 40 29 II 67 49 18 
S3 . • . . • . . . • . . . 36 17 1 19 36 20 16 26 II IS 3 2 1 99 47 't 52 2tl0 97 1113 
S3 or S4 • • • • • . • 3 2 , 1 2 2 - - - - - - - 13 3 10 18 7 , II 
S4 . • . • • • . . . . • • 2 1 I 1 5 4 1 2 1 1 I - ' - - 7 " I 3 16 10 ' 6 

S1-S4 •••.• ---;;;-$~~56~--;;--~~--;;-~ --5-,--3---2- --w-5-;) W ---m-7s;
1
rn 

2. WITH CONTJNUO(Is TREATMENT (including 0 1 cases) .. 
I ' ' 

', 
Sl 5 5 - 6 I 6 - 2 2 - - - - 14 8 6 27 21 6 
st o;s:£::::;:: - - - - - - - - - - - - 2 1 I 2 1 1 
S2 0 0 ••••• 0 •••• 4 3 1 6 2 4 3 3 - - - - 16 8 8 29 16 13 
S3 8 4 4 20 10 10 4 1 3 - - - 59 29 30 91 14 47 
s:J o;s4·::::::: - - - 1 1 - 1 - 1 - - - 8 6 2 10 7 ; 3 
S4 ............ - - - - - - - __._ - - - - 3 2 1 3 2 ' 1 --,--,-- --9t-f7~ S1-S4 •••• 0 11 1 12 5 i 33 1 19 14 10 6 4 102 54 48 162 

3 WITH PARTLY CONTINUOUS PARTLY INTERMITTENT TREATliENT (including 0 cases) . I 

Sl 3 3 - 3 3 - 1 1 - - - - 3 2 1 10 9 1 
s1 .;~ s:i: : : : : :: - - - 2 2 - - - - - - - 1 1 - 3 3 -S2 ............ 5 4 1 7 4 3 I 1 - - - - ~ 21 7 41 30 II 
S3 19 8 II 32 17 15 9 4 5 - - - 61 23 38 121 52 i9 
sa .;; ;;:.·:: : : : : : 1 - 1 3 2 1 1 1 - - - - 13 6 7 18 9 9 
S4 ••• 0 •••••••• - - - 2 2 - - - - - - - 3 2 1 5 4 1 --- -- -- --- -- -- -------- --- -- -- --- -- -- --- -- --

S1-54 ..... 28 15 13 49 30 19 12 7 5 - - - 109 55 54 198 107 91 



France. 
t. WITH INTERMITI'ENT TREATMENT (including D 1 cases). 

Icterus I Exanthem j Dermatitis Exitus I Other 
Stage I I I Total M. W. 

-------i~!~l..:!!.:_,~:2!.:_!..:!!.:_ ~12!.:_1..:!!.:_ ~ ~ . ..:!!.:_1~ ~ . ..:!!.:_ 
7 i 7 - ' 3 I 3 . - - - - - - ' - I' 18 I 18 - 28 28 
I I - 2 2 - - - - - - - 3 3 - 6 fl 
8 8 - 5 4 I 2 2 - 1 I - 78 57 21 ~4 72 22 

15 6 9 10 2 8 3 - 3 - - - 107 30 77 135 311 97 
8 3 5 2 I I - , - - - - - 39 8 31 4\1 12 37 

__ I__ I - 1 1 - I - 1 ~--=.._ - ___!7 ___ 8_1_9_ -~ ~ ~ 
40 -;~~~-~--;;-:--;-;-1-;;;-- --6-l--2-~-4- I : 1 262 i 124 138 332 166 166 

Sl .......... .. 
Sl or S2 ...... . 
S2 ........... . 
S3 .......... .. 
S3orS4 ...... . 
S4 .......... .. 

S1-S4 .... . 

2 WrTII CoNTINl'OtiS TnF.ATMENT (includin~ D cases) I 

S1 - -
I 

- - I -
I - I - -

I 
- - -

I 
- 2 2 

31 
............ 

I S2 ••• 0 0 0 ••• 0 • • 2 2 - - - - - - - - - - I 1 
S3 or S4 ••• 0 ••• - - - - - ' - : - - - - - - 3 --·-- ·--·-- -·-- -- ' -· -- ----- --- -- -- --- --· 

SI-S4 2 2 I - I - ' - i i 
- I - 6 3 3 I 0 •••• 

' 
' 

- - - - I -
3 \VtTH PARTLY Cm~o"TJNtTOt"S PARTI y ISTER~ITI'"F.:-.IT TRF.ATME!'I..,. (including n. case-s) 

S2 ............ j I i . 1 1- I - - - - - I - I - i - - I 
S3orS4 ....... 2 . ' - 2 - - - - - - - 1 - - , 4 - 4 

S1-S4 ..... ;-·;-t~-~-2-~--=--=--=- -=- -=-1-=-!-=-!-=- -=-~-8- ---~- --7 

4 3 

2 2 
3 3 
3 -

·- . --
8 5 

5 2 
6 -

II 2 

--3 --
3 

3 
6 

9 

.. 

.... 



.. -Annex 13 (continued). 00 

OCCURRE:SCE OF UNDESIRABLE SUBSIDIARY EFFECTS AS A RESULT OF THE DRUGS USED OR THE DOSAGE. 

Grt~al Brilaill. 
l. WJTH INTERMitTENT TREATMENT (including D, cases), 

Icterus I Exanthem I Dennatitis Exitus Other I 
Stage 

. I I Total ' M. I W. 
Total M. w 

Total M. Total I M. ' w. ~1~12!:._ ~~~ . .!!;__~ I - - ---,-·- -·-- - - -
Sl ,....... .... 54 53 I 22 21 1 ~ ~I= 1• 1 - I 31 

31 - t12 tiO 2 
Sl or S2 • . • . . • . 1 I - ·- - - 1 1 
S2 ............ 91 86 5 34 27 7 5 5 - - - - 56 35 21 190 157 33 
S.l . . . . .. .. • • .. 61 49 12 36 23 13 9 4 5 - I- _ I 60 19 41 166 U5 71 
S3orS4 ....... 1 80 57 23 41 18 23 7 5 2 

1· I 1 

- i6 13 6.1 204 93 Ill 
S4 ............ 5 5 - 3 3 I 1 - - I I 10 10 

SI-S4 .... ,,---;;---
~--- --~---- --=-r;;;- ~1406 251 41 136 92 44 26 19 7 99 125 217 

2. Wrru CoNTINUOUS TREATKEST (including n. cases). 

S2 ............ 12 12 - 5 5 - -j- - - - - 3 2 1 I 20 19 I --- --- --- --- ---- -------- -- ---- --- --- --- -- -- --- --- ----
SI-S4 ..... 12 12 - 5 5 - - - - - - - 3 2 1 20 19 1 

3. WITH PARTLY CONTINUOUS, PARTLY INTERMI'ITENT TREATMENT (including D 1 cases). 

Sl •• 0 ••••••••• I I - - - - - - - - - - - - - 1 1 -
S2 ............ 7 7 - 3 3 - 1 I - - - - 4 4 - 15 15 --
S3 1 1 - 1 - I 2 - 2 - - - 5 1 4 9 2 7 
S3 ~; s4'::::: : : 4 3 I 1 1 - - - - - - - 1 1 - 6 5 1 --- -- --~ -- -- ---- -- -- --- ---- ---- -- -- --- -- --

SI-S4 ..... 13 12 1 5 4 1 3 1 2 - - - 10 6 4 31 23 8 

• In addition 4 cases of acute yellow atrophy of the liver (all men) were observed and are included in the total. 



\VtTH fNTP.R~H'1TF.NT T F. 
Recapitulation (in , percentages). 

) T (" I d' g D .. R .ATMF.N InC U '" I C8"'f'S , 

Percentages of complications relatively to the total number of cases 
Country 

Icterus Exanthem 

GERMANY .......... 3.23 4.81 
DENMARK 3.46 2.01! 
UNITED ST~~i:~'::::: 2.45 2.32 
J•'nANCR , , , , • , , , , , , , 4.17 2.40 
GnEAT BnJTAIN •••••• 9.90 4.61 

The distribution or complications by sex is as follows • 

GERMANY .......... 4.26 3.89 
DEN!'IARK 3.98 1.61 
UNITED ST~-~~; • •' • • • 2.20 2.20 
FRANCE • ., • ., • : : : : : 4.31 2.16 
GRF.AT BRITAIN ..... 11.73 4.30 

GF.RMANY •••••••••• , 2.21 ' 5.7-1 

I 
[)ENMARK , • , , , , • , • , 2.92 2.57 
UNITED STATES •• , , , 2.H4 2.58 
I'RANCR •••••••••••• ! 3.95 2.82 
GREAT BttiTAIN •••••• I 5.07 I 5.44 

.. -
2. WJTII CONTINUOUS TREATJUF.NT (inc)udinfit 0 1 cases), 

GERMANY , , , , , ••• , , 
DENMARK , • , , , , • , • , 
UNITED STATES , ••• , 
)o'RANCE •• , , , , , , , , , , 
GREAT RRITAIN , , , • , , 

1.65 

2.49 
7.'11 

14.29 

2.48 

4.83 

5.95 
---

Acute yellow Dermatitis Exitus liver atrophy 

1.03 0.07 -
1.38 0.04 -
1.41 0.21 -
0.63 0.10 -
0.88 0.03 0.13 

Men 

0.73 0.07 -
0.93 0.08 -
1.13 0.19 -
0.33 0.17 -
0.89 0.05 0.19 

Women 

1.33 0.07 -
1.86 - -
1.96 0.25 -
1.13 - -
0.87 - -

- -
1.46 -- -- -

' 
Other Total 

7.54 16.69 
0.70 7.66 
6.85 13.24 

27.38 34.69 
7.63 23.18 

7.85 16.80 
1.02 7.62 
5.58 11.29 

20.56 27.53 
4.63 21.77 

7.22 16.57 
0.35 7.70 
9.:!3 17.06 

3tVJ8 46.89 
15.45 26.82 

1.65 5.78 

14.93 23.71 
22.22 2!1.63 

3.57 2:!.81 

________ A_._,_II_rt_numbtr of C'asr.s is too small in other countries, subdivision by ar.x ha.' been carried out only for the Vni::l•.::d.::S::::t•::''::'::·~-----

UNITED STATES ; - I 
Men ............. I 2.59 4.10 1.30 11.66 
W nmm •.• , • • • • • • 2.27 6.36 t .82 21.82 

3. \\'tTII PARTI.Y CoNTINUO\'S PARTl v lsTERMI'ITF.NT TREATMEST (Including D cas~) . .. I 

GRRMAI'IIY •• , , , , • •• 
D~o:NMAUK ••••••••• 
l"NITF.D STATES •• •, 
I''RANCF. , , , • , , , , , , • 
GREAT BIHTAIN 

. 3.45 6.89 

4.14 7.24 
3.85 -

10.57 4.07 

------
- I -

I 
1.77 -
- -

2.4·1 -

----
I 3.45 
I 

!6.10 ; 

I 
!11.26 
8.13 

19.65 
32.2M 

13.79 

29.25 
14.11 
2.).2(1 

·------·--- ------

UNITED STATF.S I 
1\ltn •..•••••••..• 
"'n'hf'n ...... , .. . 

7.21 
7.'lM 

Subdivi~ion by sez in th~ : 

t.r.8 
l.~rl 

13.2"2 
!.!fl.f;H I 25.72 

:11.~7 

--



Annex 14. 
PERIOD OF OHSERVATIOS AFTER THE COSCLt:SJOS OF TREAT~IEST.• 

~-t. WJTB INTERKI'TTE!IIo'T TllEATJIENT. 

c,. .. nmaining 01" brrominfl •~ro-n~gatiue. 

Stage Years 
Number 
or cases 

I I I 0 up to 1 1·2 2·5 5-10 

S1 288 44 107 I 52 65 14 
s1 o; s:.!:: ::::::: 6 4 2 - - -
S2 352 81 109 64 

. 
73 22 ••••••• 0 •• 0 •• 

S3 444 111 152 83 . 79 15 
S3 o;s".i::::::::: .544 144 192 95 99 11 
S4 •• 0 •••••••••• 17 9 4 4 - -

S1-S4 ........ 1.651 393 .566 298 316 62 
Including men 840 . 181 2HO 152 165 40 
women .....• 811 212 276 146 151 22 

Cases nmaining aero-po&iliue. 

S1 ............ . 
S1orS2 ......... 1 1 
S2 .. .. .. • .. . .. • 17 10 
sa ............. 48 :io 
sa or S4 .. .. • .. .. 63 33 

6 
15 
24 

S4 ............. 
1 
____ 1 __ 

1 
___ _:c1 __ 

1 
______ 

1 
Sl·S·I .. • .. .. • 130 75 45 I 

Including men 54 30 tR 
women . . . • . . 76 45 27 

1 
1 
5 

7 
4 
3 

1 

1 

1 

1 

1 
1 

to-ts 

6 -
2 
2 
2 

-
12 

9 
3 

15·20 

--
1 
2 
1 -
4 
3 
1 

1 

1 
1 

• These tables are hm1ted to the four main groups, and therefore leave out of account the doubtful serological and climcal relap!'es and the 
IJecondarr cases in which, at the be~innint' of treatment1 the serolo~cal reactiop was negative whilst the test for Sp. pallida yielded a positive result. 



Stage Number 
or cases 

· Serological relupses 

0 1-2 

Years 

2-5 

Germomy. · 

5-10 10-15 
Number 
of cases 

Clinical relapse&. 

Yean 

0 1-2 2-5 5-10 10-15 lfi-20 Up 
to 1 ---·,---'-------

51 .•.... 

1 

Up 
to 1 ------------

Sl or S2 .. 
S2 •.••.. 
S3 •••• ,, 
S3orS4 .. 
S4 ...... 

Sl-54 •. 

Positive • ·I 
Uoubtrul • 

1\lf'n ..•• ·I 
Po~itivr. 
Doubt Cui 

l\'olllf'n • , • 
Posith·.-. 
Doubtrul 

27 13 6 3 2 2 1 

77 33 27 5 8 4 -
92 an 2s t5 s 4 -

1:!4 44 50 25 13 1 1 
7 31-31 -l-

--s:l7-- 132 111 5t- -30 -~-~-~--2-
-~~~~~~~~~ 

28 
1 

42 
56 
61 

1 
189 

18 
1 

21 

I 
38 

_at-
1 113 

8 

12 
6 

19 

1 

3 
2 
2 

1 

5 
4 
3 

1 
5 
3 

1 
. 

99 
27 

or which, afler ll1e cc.nl'lusion of obseruation, the following number were still : 

~~~-2-~~~~--1~~-~-4~1 ~---2--~---I~~I~~~~--1-~-,_-19--,--2·-,-~3~,---,---,~----
The total figure comprises the following number of : 

H9 60 I 40 I 19 18 10 2 1011 61 I 26 I 
56 27 I 18 7 2 2 - :i7 21 

I 
12 

15 12 

I 

3 - - - - 8 8 -
188 72 71 32 12 1 - 81 52 I 19 

4:1 24 It 6 2 - - 34 2U I 7 
12 7 I 3 1 1 - - 8 8 - ' 

4 9 7 1 
1 3 

4 4 2 
1 

-·----

"" ·~ -



Annex 14 (continued}. 
PERIOD OF OBSERVATION AFTER THE CONCLUSION OF TREAnlENT. 

Gennazo;r (continued). 
2. WITH CoNTINUOUS TREATHENT. 

Ca.ses remaining or becoming suo-negative. Ccues remaining suo-positiw. 

' ' S2 ••••• 0 15 1 4 1 9 - 1 - I 1 - - -
S3 26 1 4 10 11 - - I S3orS4 •• 32 1 2 12 17 - 4 2 2 - - -
S4 1 - - - 1 - 2 2 i - - - -...... --- ----- -38- --- , ___ --- --- --- --- ---

S1-S4 .. 74 3 10 23 - 7 4 

I 
3 - - -

I 
including 

men ... 28 2 8 5 13 - 3 1 2 
women. 46 1 2 18 25 - 4 3 1 

Serological relapses. Clinical nlapsu. 

S2 • 0 •• 0 0 2 - 2 - - - -
S3 6 - 3 2 1 - -
S3 or S4 .. 6 - 4 - 2 - 2 1 - - 1 
54 ••••• 0 1 - 1 . - - - ---- --- --- --- --- --- --- --- --- ---

S1-S4 .. 15 - 10 2 3 - 2 1 - - 1 

Including, at the end of observation : 

_P_m_lt_iv_e_._.~l ____ 9 __ ~--~~---9~,1. ----~--~----~---~---1--~----~---,----,---1~-----.----~---
The total figure comprises the following number of : 

Men 9 - 6 1 2 - 1 1 tt. Posit"i~~: 6 - 6 1 1 - -Doubtful - -
Women. 6 - 4 1 1 - 1 -Positive. 3 - 3 - - - 1 - 1 



Denmark. 
1. WITH INTERMITTENT TREATMENT. 

Stage 

S1 ...... 
S1 or S2 •• 
S2 ...... 
S3 
S3orS4 •• 
S4 ...... 

St-54 .. 
Including 

men ... 
women. 

Sl ...... 
Sl or S2 •. 
S'> ...... 
S3 
S3orS4 •• 
S4 ...... 

S1-S4 ... 

Positive .. I 
Doubt!ul ·I 

M•• ••J Pusitlve. 

Womrn . .. 
Positive. 
Doubttul 

Ctues remaining or ~coming aero·negative. Casu remaining &tnrpositive. 

Number 
ol cases 

311 
59 

376 
1,175 

53 
5 

1,979 

1,070 
909 

1 
2 

21 
156 

8 -
188 

46 

46 
13 

142 
33 - I 

Years Years 
Number 

0 Up 2-5 5-10 10-15 of cases Up 
to 1 1-2 0 to 1 1-2 2-5 - --- - - - - ---'- ---------

58 94 85 62 12 - - -
22 20 10 6 1 1 1 - - -

1 Ill 126 69 65 15 3 2 1 - -
370 356 18.1 228 38 8 4 3 1 -

10 17 13 13 - ' 2 2 - - -
1 1 1 2 - • ---- --- --- --- --- --- --- --- --- ---

562 614 361 376 66 14 9 4 1 -
295 331 212 1m 41 8 6 2 - -
267 283 149 185 25 6 3 2 1 -
Serological relapses. Clinical relap!res. 

--
7 

59 
2 

r.8 

17 
11 

51 
22 

1 - - - - 6 2 2 - 2 
1 1 - - - 2 1 - 1 -
5 3 6 - - 13 6 4 2 1 

37 26 31 3 - 53 23 11 6 12 
2 - 4 - - 1 - - - 1 

1 - 1 - ' ---- --- --- --- --- --- --- ---r--
46 30 41 3 - 76 32 18 II ' 16 

' 
Of which, at tire conclusion of obserootion, the following number wt"'re dill : 

14 6 
1 -

32 24 
7 

I 
3 

23 
1 

19 1 

The total figure comprises the following number of : 

I 
I 

9 - - 2R 

I 
13 7 

I 12 1U I 

32 3 

I 
- 48 1!1 11 

I 
1 - - 11 

I 
9 I -

I 1 - -

1 I 
-

8 

i 1 -

2 
I 

7 
1 

9 
1 
1 
--

5-10 -
-
-
-
-
-

---
-
--

---
1 -----
I 

I -
1 

--
i -

10-15 15-20 ------

---- ---

-
-------- ·---

-

I --I 

I 
--
- I - -



Annex 14 (continued). 
PERIOD OF OIISERVATIO:S AFTER THE CO:SCLl'SION OF TREATIIE. .... T. 

United. States of America. 
1: WITH [STER>IITTEST TREATMEST, 

Stage 

Sl 
Sl 0; S2':: 
S'> ······ S:i 
S:i 0; S4':: 
S4 ······ 

SI-S·I .. 
including 

nwn ... 
women 

Sl ...... j 
St orS2 .. , 
S2 ...... I 

s:1 .... .. 
S3 or S4 .. 
S4 ...... 

S1-S4 .. 

Ccur.s rt>maining or ~coming sf'ro-nf'gali~ 

Nurnher 
of casf."5 

131 
17 

2BH 
7tl:J 

71 
3:! 

1,313 

862 
4fll 

11 
1 

48 
181 

Hi 
16 

273 

Yl'an; 

o I l"p I ~-·' I ? • to 1 - --a -,---.---
52 38 20 

5 ll 2 
116 106 3!1 
450 171 62 

26 31 10 
20 6 I --- --- ---

669 360 133 

39:\ 255 9fl 
276 ]U5 37 

Serological relapses. 

7 

25 
121 

10 
ll 

1 
1 

1\J 
36 

5 
6 

1 

I 
ll 
I 

I 18 
2 

311 
65 

2 
4 ---

121 

95 
26 

2 
10 

~~~ 
3 

-
7 

13 
2 
2 ---

27 

20 
7 

I 
6 

I 

-
-

I 
2 

-
----

3 

3 
-

171 68 11 15 8 

Sumber 
or case-s 

--
7t 

IIIII 
20 
12 

2n4 

177 
117 

17 
2 

·19 
1:!3 

4 
7 

212 

i 
I 

CaM.s ~maining uro-positiw 

Years 

0 I .~'i 1~1-::J ... :~ ~ 
70 3 - I 

154 2ll 4 I 
.Ill 2 - -
10 - 2 ---- --- --- -----

252 33 6 2 

1!;3 18 4 I 
99 15 2 1 

Cliniral relap.st.s. 

I 

13 3 
1 -

35 1 5 
106 11 4 

3 - I 

1 
6 
8 

I 

-
I 

-----
I . 
I 

-

2 
4 

-;~~-I~ --1-:- --1:--- --7-

-
------
~ 

-
I -

-

---

-·-

Of which. al the rondu.tion of observation. the following numbn were stilf: 
----~----~--~----~--~--~~ --~--~--,---~--,----

~~~::;;;~~~ . : I 1 ~~. ~8 l ~ I ~ I ~ I 3 Ig I 6~ I 
·-----'---'--

The tota1 figure comprist>S the following numbe-r or : 
I 

Mm 166 105 38 8 8 7 138 105 
Positivt'. 66 4H 8 1 5 3 44 37 
Doubtrul 13 7 6 - - - 8 7 

Women ... 107 66 30 3 7 1 74 57 
Positive. 40 ' 31 8 - I - 26 23 
Doubtful 8 3 5 - - - 2 I 

4 
I 

9 
2 

-
1 
2 
1 

2 
I 

8 
2 
I 

3 -- I 

2 2 

11 5 I 
I 2 
- -
5 2 
I ·-- - I 

"' -< 
"' :t -t"' 
Vi 
"l 
:ll 
trl 
> 
"l 
::: 
trl 
7. 
"l 

• 



2. WJTB CoNTINUOUS TREATMENT. 

Cases remainirig or becoming .sl!ro-negatiue. Cases remaining sero-pmilive. 

Years Years 
Stage Number Number 

of cases Up 1-2 5-10 10-15 ot cases Up 1-2 5-10 10-15 0 to 1 2-5 0 to 1 2-5 - --- - - - - - - - - - - -
Sl • 0 0 0 0 0 75 40 15 12 7 - 1 -Sl or S2 •• 5 2 2 - 1 - - -S2 0 0. 0 0 0 106 51 35 8 11 1 - 6 5 1 . - - - -S3 0 0 0 0 0 0 319 190 60 35 23 11 - 22 18 4 - - - -
S3orS4 •• 12 10 2 - - - - 2 1 1 - - - -
S4 ••• 0 0 0 9 4 3 1 1 - - ---- --- --- --- --- --- --- --- --- --- ---

SI·S4 .. 526 297 117 56 43 12 1 30 24 6 - - - -
including 

men ... 358 208 78 37 29 5 1 15 12 3 - - - -
. women .. 168 89 39 19 14 7 - 15 12 3 - - - -

' 
Serological relapses. Clinical relapses. 

Sl 0 0 0 0 •• 3 1 1 - 1 3 s· - - -St or S2 •• - -S2 ••• 0 • • 13 8 3 1 1 2 1 ·- 1 -S3 28 18 8 1 1 -S:i o; s:l:: 1 1" - - - -S4 •••• 0 0 - ---- ---- --- -- --- --- --- --- --- --- ---
SI·S4 .. 45 28 12 2 3 5 4 - 1 -

or whicb, al the conclusion oj observation, the following number were still : 

Positive •• I 16 -~ 9 5
1 

1 _1 I _1 I' 
Doubtlul • 3 2 

---------~--~~--~--~--~--

1 

The total figure comprises the following number of : 

llttn ••••• 33 21 9 
I 

1 2 5 4 - 1 

I 
-

I 
Positive 1:1 7 5 - 1 1 1 - - -Doubtrul :I 2 1 - -

\\'omtn ... 12 7 3 1 1 

I 
- I 

Positive 3 2 - 1 -
I Doubllul -

.. - -



Annez U (continued). 
PERIOD OF OBSERVATION AFTER THE CONCLUSION OF TREATMENT. 

Frallce. 

t. WITH lNTEJllli'JTENT TREATMENT. 

Cau.a nmalntng or brooming ano-rugatiw. 

Yean 
Stage Number 

of eases Up 2-5 0 to 1 1-2 S-10 10-15 - - - - - -
SJ 79 55 14 5 5 -
S1 or S2 •• 20 11 5 1 3 -S2 ...... 243 1110 33 11 18 1 
S3 ........ 215 141 45 16 12 1 
S3orS4 •. 90 51 27 5 7 -
S4 ...... 6 3 2 1 - -

S1-S4 .. 653 441 
Including 

126- 39 ~ --2- ---
men ... 408 275 80 26 27 -women .. 245 166 46 13 18 2 

S<I'Ological relaps ... 

S1 14 12 1 1 
S1 or S2 •• -
S2 ...... . 31 21 7 1 2 -
S3 37 29 3 2 3 -
S3orS4 •. 23 11 7 3 1 1 
S4 ...... 2 2 - - - -

S1-S4 .. 107 I ---,s ----vi --7- --6- --1- ---

Number 
of cases 

-1 
19 
13 

7 
4 

44 

29 
15 

8 
2 

22 
18 

2 

0 -
1 

17 
10 

6 
4 

-as 
26 
12 

7 
2 

17 
11 

1 

Cau:s rrmainint Hro-poailirJe. 

Years 

Up 2-5 S-10 10-15 to 1 1-2 --- - - - -
- - - -

2 - - -
3 - - -
1 - - -- - - -

--6- --- --- --- --- ---- - -
3 - - -
3 - - -

Clinical nlap.su. 

- 1 - -- - - -
5 - - -
4 1 1 1 
1 - - -

----.,52.--- 38-101._2_ --1-,--1-------

Po!llitlve • ·I 12 
Doubtful • 8 

Of which, at 1M conclwion of obsuuation, the following numbers were still : 

~==~~----~~--~~~~~t~--~1~~~~~=-~----~---~---,~-~--~--~-,----,-----,-----,----,-----
The total figure comprises the following number of: 

Men ..... 68 50 9 4 4 1 38 30 7 1 - -Positive 8 6 2 - - - 6 4 2 - - -Doubtful 2 2 - - - - 7 6 1 - - -
\\'omen ••. 39 2.S 9 3 2 -· 14 II 3 1 1 1 

Positive 4 2 2 - - - 2 1 1 - - -Doubtful 6 4 1 1 - - -



France. 
2. WITU CONTINUOUS TREATMENT. 

Stage 

S1 
Sl or S2 •• 
S2 ...... 
S:J 
S3o;S4·:: 
S4 ...... 

S1-S4 .. 
Including 

men ... 
women .. 

Positive • ·I 
Doubtful • 

Mtn •••• ·I 
\\-'omrn ••• 

Ccuu remaining or becoming •~ro-negative. Serological relap&u. 

Number 
of eases 0 -

5 2 -
7 1 
4 -8 1 -

24 4 

15 2 
9 2 

Yean Yean 
Number 

Up to 1-2 2-5 5-10 of cases 0 Up to 1-2 2-5 5-10 1 1 - - - - - - - - - - - -
1 - 2 - 1 1 - - - --1 4 1 - -3 1 - - 1 - 1 - - -
5 1 1 - ----- --- --- --- --- --- --- --- --- --- --- ---

10 6 4 - 2 1 1 - - -
5 5 3 -5 1 1 -

Of which, at the conclwion of observation, the following numbera were stlll : 
----~--~--,--.--~--.---,--

.1 

The total figure comprises the !ollowlng number o!: 

1-

-2 ---,---1 --.----1 --,----;---1 ~-~-----;------;--



Annex 14 (concluded). 
PERiOD OF OBSERVATION AFTER THE CONCLl.'SION OF TREAT!dENT. 

Grea& Britain. 
1. Wrra INTERIIITI'ENT TREATKENT. 

Casn nmaining or becoming uro-nrgatioe. Casa l'ftnaining uro-posflioe.. 

Yean Yean 

Stage Number 

I 
Number 

of caMS Up I t-2 2-5 5-tO to-ts or cues 0 Up t-2 2-5 5-tO to-ts 0 to t to t - - - - ---·- - - - - - - -
St 386 35 t67 90 66 7 t -
St or S2 •• 4 - 2 t t - - -
S2 ...... 708 94 321 t52 t35 6 - 49 25. 2t 3 - - -S3 519 55 243 120 - 93 8 - 47 t9 25 2 t - -
s3o;s:i:: 429 70 t87 8t 86 5 - 81 37 37 4 3 - -
S4 ...... 7 t 3 2 t - - t - t - - - ---- --s4 --9- --4- ---------St-S4 , , 2,053 255 923 446 402" ~ t t78 St - -
Including 

6 2 1-men ... t,5t9 t79 673 350 300 t6 t 115 52 55 - -
women • 534 76 250 96 102 tO - 63 29 29 3 2 - -

Suologiool relap&es. Clinical relapsea. 

St 43 6 t6 7 t4 - t8 2 7 - 7 2 
s1 o; s:i:: - -S2 ...... 110 t7 47 2t 25 - 27 6 t4 4 3 -S3 148 t6 65 30 35 2 t4 2 7 2 3 -s3o;s4·:: 117 t9 49 22 25 2 t3 3 8 t t -S4 ...... 5 - 3 2 - - -

til() ---s2 ----oo- --4- --- ---s6 -7-14 -2---- ---S1-S4 , , 423 58 72 t3 

Of whicb, at the conclu.sion of obserootion, the following numbers were still : 

PostUve • ·I 66 I 25 50 I 9 I 2 I I 30 5 20 3 2 
Doubtful , 3t 11 t4 4 2 4 2 t t 

Tbe total ftgure comprises lbe following number of: 

Men ••••. 289 36 t20 6t 7t t 

JJ' 
211 7 tO 2 

Positive 57 14 34 7 2 - 3 16 s 2 -Doubtful 16 9 6 - 2 - 2 1 1 - -
Women .•. 134 22 60 21 28 s s 7 - 4 -Positive 29 11 16 2 - - 2 4 - - -Doubtful t5 2 9 4 - -



2. WITH CoNTINUOU" TREATMENT. 

Stage 

S1 
S1 or S2 •• 
S2 0 0 0 0 0 0 

S3 
S3orS4 .. 
S4 0 0 0 0 0 • 

S1-S4 .. 
Including 

men ... 
women 

S1 
S2 ,,, 

CaseJJ remaining or becoming nro-negalive. 

Number 
of cases 

4 -
60 

1 
1 
2 

68 

65 
3 

2 
6 

Years 

0 Up 
to 1 1-2 2-5 - --- - -

1 3 - -
14 39 5 2 - 1 - -- - 1 -

1 1 - ---- ---- ---
16 44 6 2 

15 43 6 1 
1 1 - 1 

Serological relapse&. 

5-10 -
-
-------
-
--

1D-15 -

---

2 ~ I 1 - -
1 --5-~~ - - ---Sl-S4 (all 

n1en •••• R 

The total figure comprises the following number or : 
----,,-------:------,-- -- ---
l'osith·e , , I" 1 -

1
i 

l>oubtlul · 1 -
1 
I 

' 

-=-I 

CaseJJ remaining sero-positive. 

Years 
Number 
of eases Up 5-10 1o-15 0 to 1 1-2 2-5 - - - - - - -

--
1 - 1 - - --

-- --- --- --- --- --- ---
1 - 1 - - -
1 - 1 - - - --



Annex 15. 

SURVEY OF THE NUMBE:AS AND RESULTS OF LUMBAR PUNCTURES AND THEm DIST:AIBUTION 
OVE:A THE VARIOUS STAGES. 

I. WJTH INTEIUII'ITR.NT TREATJIE.NT (including n. cues). 
Gel:'llllaJQ". 

Number of lumbar punctUJ"eS 

Stage Total M. w. During treatment 0.2 
After conclusion of treatment (yean) 

2-5 6-10 10.1S 16-20 

+ I ± -
.±.1.:£. 

- .±. .:£. - + .:£. - + .:£. - .±.1.:£. - - - - - _'I_ S1 43 36 7 3 - 17 1 - 8 11 3 
s1 o; sii:::::::: :::: 2 2 - - - - 1 -~-S2 ................ 13, 80 54 30 4 61 4 1 16 10 6 1 --
S1·S2 179 1i'il -s1 34"" --4- --- -- --

78 5 1 25 - - 21 - - 9 - - 1 -I-
lnclu.di~~~· ;;e"r," : : : : : 118 22 1 45 3 - 19 - - 19 - - 7 - - 1 -~-

women .•• 61 12 3 33 2 1 6 - - 2 - - 2 - - - - ---- --- -- -- --- - -- - - -- - - - - - - - -
S3 284 161 123 S6 32 122 6 1 38 - - 18 1 - 9 - - 1 - -
s3o;s4·:::::::::::: :.!49 811 169 54 16 123 7 3 31 - - 11 - - 2 - - - - -
84 ................ 67 46 21 16 5 30 1 1 10 - - 3 - - 1 - - - - -- -- 287 53 """"275 14 - -- - - - - - - - - - - -S3-84 600 313 126 5 79 _,_ 32 1 - 12 - - 1 - -inctu"dt~g· ~e·~ : : : : : 287 59 24 127 7 3 37 - - 21 1 - 7 - - 1 - -women ••. 313 67 29 148 7 2 42 - - 11 - - s - - - - ---- --- --- --- - --- - - -- - - - - - - - - - - -
Total S1-84 .•••• .- ••• 779 405 374 160 57 353 19 6 104 - - 53 1 - 21 - - 2 - -

including men ..••. 405 81 25 172 10 3 56 - - 40 1 - a - - 2 - -
women •.. 374 79 32 181 9 s 48 - - 13 - - 7 - - - - -

2. WITH CONTINUOUS TREATMENT (including Dt eases). 

Total S1-84 ••••••••• 5 1 4 I 1 - 4 
,_ - - - - - - - - - - - - -

including men ••.•• 1 - - 1 
women ..• 4 1 - 3 

. 
3. WITH PARTLY CONTINUOUS, PARTLY INTERKI'ITBMT TREATIIBNT (Including D 1 cases). 

Total S1·84 ••••••••• 6 1 5 2 - 4 
,_ - j- - - - - - - - - - -including men ..••• 1 1 - -

women .•• 5 1 - 4 

-

1 
1 
1 ---2 
-- 2 -2 

-
3 
1 
2 

' '-

-

-



DeDJDark. 
J. Wna INTERMI"''T'ENT TREA.TMENT (Jncludlntc 0 1 easr"). 

Number of lumbAr punctures 

SIDI!C ~ After conclusion of treatment (yean) 
Total M. w. During treatment 0·2 2·5 5-10 16-15 

------1-- - + ____!__....±..__.LI_ + _.L_....±..__.L_ + ± -

Sl •••••••••••••••• 
StorS2 •.•......••• 
S2 •••••••••••••••• 

17 IS 2 1 - 1 - - S - - 6 - - 4 
2 2------1--1---

15 11 4 - - 2 - - 7 - - 6 - - -
SI·S2 •.•••••••••••• --34 -as --6- --~- -=- --3- -=- -=- 13--=---=- 13 -=---=- -,- -- -- --

including men ..... 
women ..• 

28 1 - 2 - - 11 - - 10 - - 4 
6--1--2--3---

s~ ............... ·1-----;-- ----;;- ----s;-
s.lorS4 ••.•••.••••• I - 1 
S4· •• • • • • •• • •• • • • • • 8 4 4 

S3·S4 ......•..•.••• 
including men ..... 

women .•• 

~----

104 41 63 
41 

69 
69 

63 

69 

69 

12 
I 
I 

---
14 
s 
9 

---
15 

6 
9 

---------
-· -

---

1, \VITII INTERMil'TENT TREATMENT (including 0 1 cases). 
-----· 
Sl ................ 98 96 2 13 6 
Sl orS2 .•.•.•••.••. 14 11 3 I -
s~ ................ 164 135 29 17 16 --- -242 ---- 3t- --z! SI·S2 .............. 276 34 

including men ..... 24:.1 28 17 
women .•. 34 3 s 

-- --- --- --- --- ---
S.1 ................ 972 543 429 165 88 
S3orS4 ..........•. ~g 6 22 6 -S4 ................ 95 69 26 27 8 
S3·S4 1,095 618- 477 198 96 lnctu'd't~g· .;,·e~·;::::: 618 107 58 

women ... 477 91 38 

Total St-S-t. ••••••• 1,371 860 511 229 118 
including men •.• 1160 135 75 

women. 511 94 43 

2S -
2 

51 
10 

104 
165 
143 

22 
---

587 
18 
44 

649 
355 
294 

8U 
498 
316 

- 31 I 19 7 --

2 - 19 - - 6 1 - - -- - s - - - - - - -
3 - 18 - - 5 1 - - --- ---- -2- ---- ---5- - 40 - - 11 - - -
4 - 37 - - 11 2 - - -
I - 3 - - - - - - -

-- -- -- ---- -- -- ---- --
8 s 85 - - 23 - - 9 I 
1 - 2 - - 1 - - - -
3 - 11 - - - - - 2 -
~ -5- 98 24 --=-111-1 

9 4 63 14 - 6 1 
3 1 35 10 - s -

-=-~1-1 17 s 138 35 2 
13 4 100 - 2S 2 - 6 1 

" 1 38 - - 10 - - 5 -

I - -- -- --- --- -- -- -----
-

I 
I - -

I 1 
- 1 - -
----

- 1 
- 1 - -



Annex 15 (continued.) 
SURYEY OF THE !'UMBERS AND RESULTS OF LUJ\ffiAR PUNCTURES A:->D THEIR DISTRffiUTION 

OVER THE VARIOUS STAGES. 
UDited Bta- ol America (continued). 

2. WITB CoNTIMuoua TRBA.TIIENT (including D 1 eases} 

Number ol lumbar punctures 

Stage After conclusion of treatment 
Total M. w. During treatment 0-2 2-5 

.....±..._ _L - + _L - + _L - - - - - - -
S1 52 47 5 4 - 27 1 - 17 - - 2 
s1 o; s:z·::: ::::::::: 5 4 1 2 1 1 - - 1 - - -S2 ............... 0. 70 53 17 4 4 44 - - 17 - - 1 

127 23 --- -5- --- 35 --- --- -3-S1-S2 104 10 72 1 - - -includii.ii ,;;e;.·::::: 104 9 4 58 1 - 28 - - 3 
women ... 23 1 1 14 - - 7 - - -I ___ -- --- --- - --- --- --- --- --- --- ---

S3 ••••············! 324 189 135 35 9 201 1 1 62 - - 11 
S3orS4 •••••••••••• 5 5 - - - 3 - - 1 - - -S4 • • • • • • • • • • • • • • • • 11 8 3 3 2 5 - - 1 - - -
S3-S4 340 202 ---us ----:19 _1_1_ 209 --1- --- -1 64 - - 11 inclu.dii.(i .;.~;.· : : : : : 202 30 7 116 1 1 38 - - 7 

women .•. 138 9 4 93 - - 26 - - 4 
--- --- --- --- -- -- -- --- --- --- ---

Total S 1-54 ••••••• 467 306 161 49 16 279 2 1 99 - - 14 
including men ... 306 39 11 174 2 1 66 - - 10 

women. 161 10 5 105 - - 33 - - 4 

3. WJTB PARTLY CONTINUOUS AND PARTLY l!'fTERHITI'ENT TRL.o\.TllrlBNT (including D 1 eases). 

S1 35 34 1 8 - 16 2 - 5 1 - 2 
Sl o;s:z· :::::::::::: 8 8 - 2 - 3 - - 2 - - 1 
S2 ................ 119 106 13 17 14 68 2 - 14 - - 4 
S1-S2 •••••••••••••• 162 l4il ~ 14 -s7 --4- --- 21 --- -,-27 - 1 -including men ••..• 148 24 13 78 4 - 20 1 - 7 

women ••. 14 3 1 9 - - 1 - - ---- - --- --- - --- --- - --- --- --- ---
S3 396 211 185 57 20 255 2 2 53 - - 5 
S3 o;54·::: ::::::::: 7 4 3 1 - 4 - 1 1 1 - -S4 •••••••• 0 • 0 •• 0 •• 25 20 5 6 1 11 - - " - - -
S3-S4 42i! 235 193 64 2'73 -2- -a ---ss - --- --5-

0 • ••••• 0 0 ••••• 21 - -including men ..••• 235 39 10 144 2 3 34 - - 2 
women ... 193 25 11 129 - - 24 - - 3 --- --- --- - --- --- --- - - - --- ---

Total S1-S4 ••••••• 590 383 207 91 35 360 6 3 79 1 - 12 
including men ••• 383 63' 23 222 6 3 M· 1 - 9 

women. 207 281 12 138 - - 25 - - 3 
I 

(yean) 

5-10 

+ ± - -- -- -- ---- ---- -- -- ---- ---- -- -- ---- ---- -- -- ~ 

--- ---- -- -- -

- -- -- -------- -- -- -- ---- -- -- ---- ---- -- -- ---- -- -- -- -

-
1 --

--1-

1 --
4 ----4-

2 
2 -
5 
3 
2 

1 --
--1-

1 ----
2 --
2 
1 
1 ---
3 
~ 
1 



France. 
1. WITH INTERMITTENT TREATMENT (including D 1 cases). 

Numher of lumbar punctures 

Stage 
I 

After conclusion of treatment (yean) 
Total M. w. During treatment 0·2 2·5 5-10 

i + ± + ± - + ± + ± ----- - - - - - - --- - - -' I S1 ................ 7 7 - 1 - - - - 6 - - - - - -
SlorS2 ••.•••...••. 2 2 - - - - - - 1 - - 1 - - -S2 25 I 25 - - - 5 I - 17 - - 2 - - -................ 

34 34 --- -1- --- -5- --- ---24 --- --- --3- ------ ---SI·S2 .............. - - 1 - - - - - -all men 
--- --- ---- --- --- --- --- --- --- - --- --- --- ---

S3 ................ 35 21 I 14 1 - 4 1 - 26 - - 3 - - -S3orS4 •••••••••••• 5 4 I - - 2 - - 3 - - - - - -
S4 ............. ' .. 5 4 1 - - 3 - - 2 - - - - - ----.--- --1- --- --- --- --- --- --- --3- --- --- ---S3-S4 .............. 45 29 

I 
16 - 9 I - 31 - - - - -

lncludlng men .•••• 29 1 - 7 1 - 19 - - 1 - - -
women ••. 16 - - 2 - - 12 - - 2 - - -

---
___ , ___ 

--- --- --- ---1--- --- --- - --- --- --- ---
Total S1-S4 ••••••• 79 63 1 16 2 

I 

- H 2 I - 55 - - 6 - - -
including me-n •.• 6.1 I 2 - 12 2 - 43 - - 4 - - -

women. . 16 - - 2 - ! - 12 - - 2 - - -
2. WITH CONTINUOUS TREATM.E,..,'T (including n. cases) 

I ; 

I I I I 

I I 

I I 3 I 2 1 3 ' Total S1·S4 ••••••••. I - - - - -
! I 

Including men ••••• 
' 

2 - I - I 
- - - 2 

women .•• 
1 I 1 - - - - - 1 I ' I 

' 

3. WITH PARTLY Col'IOTINCotJs, PARTLY INTERMITTENT TREATMENT (including D 1 cases). 

Total SI-S4 ••..••••• ! I I 
1 

' 

I 
I I ' 

I 7 5 2 1 I - 2 1 - 2 - - I 1 I inclucling mt"n ••••• 
1 

5 I 1 ' - 2 1 - 1 - - I - I ' 2 I I I - - I I ~Onll"U._ •• I - - - - -. ' 



Ann':x 15 (concluded). 

SURVEY OF THE NUMBERS Al'D RESULTS OF LUJIIBAR PUNCTURES Al'D THEIR OISTHIBUTION 
OVER THE VARIOUS STAGES. 

Gnat Bri&ailll. 
1. WtTB INTERIIrrrENT 1'REA.TJIENT (including Dr cases) 

NUlllbft' or lumbar puneturft 

Stage I After conclusion of tftatment 
Total M. w. During treatment 

+ ' ± _,_ - - -
S1 88 88 - 2 
Sl o;s2·:::::::::::: - - -S2 ..................... 82 79 3 -

""170 --3- --2-S1·S2 167 
includi;.g·,;l~;;::::: 167 2 

women .... 3 -
--- --- --- ---

S3 88 68 20 8 
s:i o; 84"::::::::: ::: 42 36 6 5 
S4 ................ 3 2 1 -

133 1'06 ~ _1_1_ S3·S4 incJudi;.g· n;e;.·::::: 106 9 
women ••• 27 2 

--- --- ---
Total S1-S4 ••••••••• 303 273 30 13 

Including men ...... 273 11 
women ••• 30 2 

2. WITH CONTINUOUS TREATJIENT (including D 1 Cases): 

Total S1·S4 •••••••• ·I 18 I 18 I - I - I all men 

-
----------

1 
1 -

-2-
2 ----
2 
2 -

--
27 

18 
----.5 

42 
3 

---
24 
15 
1 

40 
37 

3 
---

85 
79 

6 

9 

D-2 

...±_ .....L. 
- -

3 ----3 -3 -- ---- ---
- -- -- ---- ---- -- -- ---- -

3 -3 -- -

I - I 
3. WJTR PARTLY CONTINUOUS• PARTLY INTERMI'ITENT TREATMENT (including D1 cases). 

--
42 

40 
"82 

82 ----
29 
13 

1 
43 
40 

3 
---

125 
122 

3 

9 

Total Sl·S4 •••••••• ·I 11 I 11 1- 1 4 6 
all 111en . 

2·5 

+ ± - - -
- - 18 

1 1 19 
--1- --1- ---as 

1 1 35 - - -
--- --- ---

- - 28 - - 7 - - "1 --- ---36 - -- - 17 - - 19 

--- ------
1 1 71 
1 1 52 

- - 19 

(yean) 
5-10 

+ ± --- -- -
- ---- ---- --· -- ---- ---- -- -- -------- -- -- ---- ---- -- -- -

-
1 

---1-

1 -----
1 -
1 
1 ----
2 
2 -



Annex 16. 

SUHVE\' OF TilE VARIOUS KINDS 01' CLINICAL llliLAl'SE. 

GenDIUQ'o 

1. WJTR INTERMI"'TI!:NT TREATMENT (excluding D 1 eases). Stage of r~lapse. 

StaJ(e Chancre redux Secondary .. ertiary syphilis 

at the beJ(inning 
ot treatment 

S1 ............ . 
S1 orS2 ••••••••• 
S2 ••••••••••••• 
sa ••••••••••••. 
S3orS4 ••••••.. 
M • • • • • • • • •. • •. 

S1·S4 , 

Total -
1 -
1 
1 --
3 

M. 

1 -
1 
1 --
3 

syphilis or the skin Cardio vascular 

w. Total M. w. Total M. w. Total 2!.:.._1.:!!:.._ 

- 26 21 5 1 1 -- 1 1 - - - -- 38 24 14 3 3 -- 41 23 18 5 3 2 - 52 17 35 2 - 2 - 1 1 - - - -
159 87 72 11 7 

Relupses under secondary syphilis inclucte : 
3 cases or Iritis (men). 
5 neuro~relapses (:.! men and 3 women). 

- - -- - -- - -
2 2 -
1 1 -- - -
3 3 

1\("peoted rc·lapsrs in the !'arne case havr. been excluded, u rollowR: 

Tertiary SYJlhilis or the skin ••••••••••••••••••• 
Late syphilis of the li\•er. etc •••••••••••••••••••• 
Syphihs of brain and spinal marrow (paralysi!l.) •••• 

Total 

3 
2 
1 

M. 

3 
2 
1 

2. WJTB CONTINUous TREATMENT (excluding D 1 cases). Staue ot nlapse. 

I S1-54 ••••••••••• 
1 I - I 1 1 1-1-1 

Late syphllls 
of the liver, etc. 

Total M. w. - - -
- - -- - -- - -

2 2 -- - -- - -
2 2 

W. 

1-1-1 

Syphilis of the brain 
and spinal marrow . 
Total M. w. - - -
- - -- - -- - -

4 3 1 
6 3 3 - - -

10 6 
(Including 1 tabes 
• and 1 paraiyoi•) 

1-1-



Annex 16 (oontinued). 
SURVEY OF TilE VARIOUS KINDS OF CLINICAL RELAPSE. 

1. Wrrs INTEIUirrrEN'I' TREATMENT. 

StaKe 
at the bet(inning 

of treatment 

I I 
T-•-- ~hilis I Chancre redux Secondary ""• ..... ;, • .., ... I Late syphilis Sypbills of the brain 

! syphilis 01 the skin Canlio vascular of the lh·er, etc. and spinal marrow 

I-T-o-ta-1.....,--M-. -,1,---w-.-~ Total M. J W. I Total M. W. Total M. I W. I Total I M. W. Total M. W. 
-------~--~-,--------~~-~--- -
Sl • • • • • • • • • • • • • 1 1 - I 5 2 I 3 I - - - - - - l - I - -
S1 or S2 ••••••. ·J - - - 2 1 1 II - - - - - - 1 - 1 - , -

S3 •••••••••••••! - - - 53 15 38 I - - - - - - - - -

S2 ••••••••••.•. 2 2-19 4•

1

5 2 2-- --~- -~'-

S3orS4 ········j 1 1 - - - - I - - - - - - - - -
54 ••••••••••••• - - - 1 - 1 - - - - - -1- - -

Sl·S4 •••••• ,-4--4-~~~---;-~~~-2--2-~-=- ~~~-=-~~ -

Repeated relapses in the same case have been excluded as follows: 
Tertiary syphilis of the skin : total S, no men. 5 women. 

2. WITH CoNTINuous TREATMENT (not used). 
UDi- Bta&e. ol AD>erlca. 

1 WITH INrERM'I'rrE!n' TREATIIENT (excluding 0 1 cues) Stage o/ relapu . 
Sl •••• 0 0 ••••••• - - - 17 16 1 - - - - - -S1 or S2 ........ - - - 2 2 - - - - - - -S2 •••••••• 0 •• 0 • 1 1 - 40 35 5 5 4 1 2 1 1 
S3 ••••••••••• 0 0 - - - 110 63 47 14 4 10 6 4 2 
S3 or S4 0 ••••••• - - - 2 2 - 1 - 1 - - -S4 0 •••••••••••• - - - 4 2 2 2 1 1 - - -

---
------------ -- -- - ------- ---- ---

Sl-54 0 ••• 0. 1 1 - 175 120 55 22 9 13 8 5 3 -
Rela~ under secondary syphilis include : 

39 neuro-relapses (28 men, 11 women). 

Repeated relapses in the same ease have been excluded, as follows : 

Total M. W. --Tertiary syphilis of the •kin..... • • • • • • • • • • • • • • • • 5 4 1 
Tertiary cardio vascular • • • • • • • • • • • • • • • • • • • • • • t 1 
Syphilis of brain and spinal marrow ••••• •"". • • • • • • 2 1 1 

2. WITH CONTINUOUS TREATMENT (excluding Dt cases). Stage of relapse. 

Relapses under secondary 1yphilis include : 
:1. ncwv-relupsca (ntcn). 

- - -- - -- - 1 
3 - - 1 - - 1 -------- - 6 

- -- -- 1 
2 1 - 1 
1 -----
3 3 



Fr ....... 
t. WITs INTERMITTENT TREATMENT (excluding Dt cases). Stage of nlapse. 

Stage 
at the beginning 

of treatment 

Chancre redux Secondary 
syphilis 

Tertiary syphilis 

Of the skin Cardio vascular 
Late syphilis 

of the liver, etc. 
Syphilis of the brain 
and spinal marrow 

St ••••••••••••• 
Sl orS2 ......... 
82 •••••• 0 ••• 0 •• 

S3 ••••••••••••• 
S3 or S4r •••••••• 
S4 ••••••••••••• 

st-s• ...... 

Total -----------

M. -
---------

w. Total M. w. Total 2!:....1~ - --- -- 8 8 - - - -- 1 - 1 1 1 -- 19 17 2 2 2 -- 18 8 10 - - -- 2 1 1 - - -- - - - - - --- ----- -- --- -- --- 48 34 14 3 3 -
Relapses under secondary syphilis include : 

1 neuro·relapse (man). 

Total Ill. -- -- -- -- -- -- ---- --- -

Repeated relapses in the same case are excluded as follows : 

w. Total 

- -- -- -- -- -- --- ---
- -

..!!!!!!.. .2!:.....1...:!!:.... 
Tertiary syphilis of the skin ••••••••••••••••••• 
Syphilis of brain and spinal marrow •••••••.•.••• 

1 
1 

1 
1 I 

M. w. Total M. - - - -- - -- - - -- - 1 1 - - - -- - - -- - - --- -- --- --- - 1 1 

~. WlTn CoNTINuous TREATMENT (excluding D 1 cuscs). /\'o r~lapses. · 

Great Britain. 

t. WITH INTERMI'ITENT TREATMt:NT (excluding D 1 cast'S). Stngr of rrlapsr. 

Sl ............ . 
Sl orS2 •••••••• 
S:! • , ••••••••••• 
s:1 ............ . 
s:i or S·l •••••••• 
Sol ........... .. 

• I 
I 
I 
I 

9 8 

7 7 

I-

9 

18 
12 
1:.! 

9 

17 1 
6 II 
6 6 

I 1 
~ 2 
1 1 

I I I 

o • o • • • I 16 15 
-=-1-=-

1 1 st 311 I 13 
' 

--,--
1 I 1 I -!- i i 

---- i ; I 
- 4---. ,-1-· ~-. 1-1 I ~-=-'- I- I 

Relapses under secondary syphilis im:lml<" : 
2 neuro-relapses (men). 

:.!. WITH Cm<TIIWOVS THEATMt:~T (<>ehuling n, <"'"'"). l\'o "'"P'"· 

w. 
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Annex 17. 
!lURVEY OF THE NU)!BER OF COURSES OF TREATMENT GIVEN 
TO INTERMITTENTLY TREATED CASES (EXCLUDING D, CASES) 

IN THE PARTICIPATING COUNTRIES, DIVIDED BY STAGES. 

One Two 
More than two courses 

In the percentage ol eases shown 

S11 
Gcrmank • , • , • , •..•. 37.82 35.24 26.94 
llenmRr , ..••.•...• 17.24 22.88 59.88 
United litales ••••••• 24.22 39.75 36.06 
l·~rnnee , ......•..•.. 1.94 1.94 96.12 
Great Britain •••••••• 8.86 47.73 43.41 

I 
More than live 

One Two Three to live (six to twenty) 
courses 

S1 Or S2 I 
Gennant ..... ~ .•... 11.11 44.44 44.44 -
IJenmar •.••••••••• - 4.69 51.56 43.75 
United Sial eo ••••••• 14.29 42.S6 33.33 9.52 
France ..•....•• , , •. - 4.0 48.00 48.00 
Great Britain •••••••• - 25.0 75.00 -

More than Ove 
counes 

S2 I . 
Germant ... , .•.. , .. 23.91 32.07 39.24 ·4.78 
Denmar ...••...... 7.99 13.08 61.02 17.92 
United State• ..•.... 14.49 36.03 42.65 6.83 
France ....•.••..••. 0.93 2.48 44.89 51.70 
Great Britain, .••.•.. 10.20 31.57 51.86 6.37 

53 I 
Ger1nank •....••••.. 17.15 33.16 45.14 4.55 
Denn1ar , ...•. , ...• 3.62 10.43 58.20 27.75 
United States ••••• , . 8.30 28.69 . 50.03 12.97 
France .............. - 2.38 39.58 58.04 
Great Britain •••••••• 9.26 28.08 50.19 12.45 

More than Ove 
(six to twenty) 

S3 orS4 1 
courses 

Gonnank ••••••••••• 16.26 29.18 51.11 8.45 
Denmar ....••..••. 7.58 13.64 51.52 27.26 
United Stales ••••••• 6.67 20.83 67.50 5.00 
):ranee . , •...•..•.•• - 5.01 45.11 51.88 
Great Britain •••••••• ~.31 24.62 55.94 14.13 

More than 

S4 1 
five courses 

Germank ••••.••.•.• 13.53 30.59 45.29 10.59 
Dcnmar .....••••.. 7.50 17.50 50.00 25.00 
United States ••••••• 16.17 29.34 43.11 11.28 !•'ranee •.••.••• : .••• - 2.70 35.14 62.16 Greo t Britain •••••••• - 28.21 46.15 25.64 

TOTAl. FIOURBII 

51 to 54 1 
G~nnanv ••••••••••• 20.51 31.79 43.70 4.01 Dt~nmark ••••.•••••. 6.36 12.88 58.42 . 22.54 
llnlted Slates ••••••• 11.12 30.88 47.86 10.34 France •....••..••.. 0.52 2.51 48.28 48.69 Great Britain •••••••• 8.41 31.43 51.03 9.13 
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Part Two. 

REC011l\lE~DATIONS. 

The above report was examined by. the group of Experts referred to 
on page 129, whose composition had since undergone the following 
modifications : 

Professor L. QuEYRAT (deceased) was succeeded by Professor 
H. GouGEROT, Director of the " Clinique des maladies cutanees et 
syphilitiques de la Faculte de Mfdecine de Paris" (Hopital St.-Louis), 
who took part for the first time in the work of the Group. 

Professor C. RASCH was replaced by Dr. Svend LoMHOLT, Director 
of the Dermatological Clinic of" Finsens Lysinstitut (Copenhagen) ". 

The report and the following ·recommendations were also examined 
and approved from the statistical point of view by Professor Harald 
WEsTE!RGAARD (Copenhagen). 

In adopting the report, the Experts extended to Professor 
MARTENSTEIN their heartiest congratulations and warmest thank's 
upon the truly distinguished performance of his difficult task. 

They agreed upon the following recommendations dictated by their 
experience and the principles brought out by the international study 
of the records submitted by the various clinics : 

1. Treatment should be recommended as early as possible in the . 
sero-negative primary stage. In this connection, the fullest possible 
use should be made, for purposes of diagnosis, of the microscopical 
examination of secretions from primary lesions or from lymph glands. 

2. It should be emphasised that, prior to the institution of either 
of the systems of treatment outlined below, there should be an adequate 
physical examination to determine the absence or otherwise of 
any indication for caution in respect of the dosage. 

3. It is essential that, in carrying out the treatment, a strict 
supervision of the patient be exercised, especially in respect of 
mucous membranes, skin, kidneys and liver. 

4. Observation, clinical and serological, after completion of treat
ment should be adequate and in any case for not less than three years. 

6. Adequate examination of the spinal fluid, at least before dis
missal from observatio, nis essential. 
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6. The principles to be followed in carrying out the actual treatment 
should be as follows : · 

(a) To employ a comparatively heavy individual dosage of 
the arsenobenzene and of the bismuth or mercurial compounds, 
the doses being administered in comparatively rapid succession, 
especially at the commencement ; 

(b) To maintain a persistent attack on the disease, avoiding 
intervals of such length as to aflord the parasite an opportunity 
of recovering ; 

(c) To administer approximately as much treatment to 
primary as to secondary cases. 

1. The material studied does not enable a clear decision to be made 
as to the relative merits of intermittent treatment with courses of injec
tions in rapid succession separated by ·rest intervals of some weeks 
and continuous treatment as defined on pages 149 and 150 of P,rofessor 
MARTENSTEIN's report, or between the simultaneous employment 
of both arsenical and bi~muth or mercury, and the system in which 
bismuth and mercury are withheld until a number of arsenical injec
tions have been administered. 

Nevertheless, it seems practicable, from the results of the analysis 
and from the personal experience of the Experts, to formulate a system 
of intermittent treatment and one of continuous treatment, either of 
which can be expected to yield satisfactory results in ordinary cases or 
early syphilis. 

It seems possible that the intermittent treatment which is suggested 
below may in effect be continuous, or practically continuous, treatment, 
owing to the continued absorption of bismuth from the sites of the 
injection for some weeks after any temporary . suspension of the 
treatment. 

PLAN OF INTERMITTENT TREATMENT. 

1. MALES. 

For adult males of average weight aged less than 50 years and in 
whom there is no contra-indication, a number of courses of injections 
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on the plan described below. It should be said that, at the beginning 
of this course, some administer at once the full weekly dose (0.60 gramme 
to 0.75 gramme), whilst others divide it into two doses (e.g., 0.30 gramme 
and 0.45 gramme) so far as the first week is concerned. 

Week .. 914" •• 606 •• 
Insoluble compound ol 
bi1muth • containing 

bi·mPtRI 

lsi ..... 0.6 IQ 0.75 gramme or 0.4 to 0./J gramme and 0.20 to 0.24 gramme 
2nd . . . . .. .. .. .. .. 
ard 0 •• 0 

" .. .. .. .. 
4th •.••. .. .. .. .. .. 
5/h ••.•• .. .. .. .. .. 
6th •...• 

" .. .. .. .. 
7th •..•• .. .. .. .. .. 
8/h ••..• .. " ... .. .. 
9th •••.• 0.20 to 0.24 gramme 

10th ••••• 0.20 to 0.24 gramme 

It is recommended that : 
(a) In cases which remain or become serologically negative during, 

or by the end of, the first course, four such courses be administered, 
with intervals of three to five weeks between .any two courses. 

(b) In cases which have not become sero-negative by the end of the 
first course, in addition to the amount of treatment shown in (a), 
further courses should be administered until the patient has received 
as a minimum three beyond that which has ended with negative serum 
reactions. At the option of the individual clinician, this treatment 
may be prolonged as may be considered necessary. 

(c) Cases presenting signs of clinical relapse of an early type 
should be dealt with on principles similar to those enunciated in (b). 

• (1) By insoluble bismuth is here meant compounds ol a very slight solubility· 
In water. They should therefore be given In suspension-those of extremely 
slight solubility (the oxychloride, etc.) usually In a watery suspension, those 
that are more soluble (the subsalicylate, the lodo-bismuthate of quinine, the 
alkaline tartrates, etc.) suspended in a vegetable oil. If a liposoluble compound 
(e.g., the camphocarboxylate, etc.) is preferred, it is desirable that the injection 
be given twice weekly in half-doses. 

The dosage of all bismuth compounds should be calculated according to their 
content in bismuth metal. · 

(2) As an alternative to bismuth, a course of mercury may be given, either 
in the form of inunctions (forty days at 3 grammes of Unguentum hydrargyrt) 
or of injections (70 milligranunes calomel or 120 milligrammes salicylate of 
mercury, etc., suspended in a suitable base). 

8 
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2. FEMALES.' 

For females (non-pregnant), treatment should be administered · 
on the plan outlined for males, with the exception that the single dose 
of" 914 "·should be reduced by 0.15 gramme and that of" 606" by 
0.1 gramme. 

In the event of any reduction in the amount of treatment being indi
cated, it is recommended that this be effected by reducing the number 
.of arsenical injections rather than by reducing the individual dose 
or increasing the interval. 

PLAN OF ALTERNATING CONTINUOUS TREATMENT 
FOR EARLY SYPHILIS. 

Day or .. 606 .. Interim Serol. 
wt>ek treatment test Remarks 

------1·-----r---~~~-r----r----------------------
Day 

1 
6 

10 

Week 
3 
4 
6 
6 
1 
8 
9 

10 
11 
12 
13 

14 
15 
16 
11 

18-23 

0.3-0.6 
0.3-0.6 
0.3-0.11 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 

0.4 
0.4 
0.4 
0.4 

Bi•muth, 4 doses, 
0.2 gramme and 
K I., or Ungt. 
H g. <Jnd K.I. 

.............. 

.............. 
Bismuth, 6 doses 
tor Ungt. Hg.) 

· and K.I. 

1 "606" do•age for first three injectiom at 
level of 0.1 grarnJT~e for each 25 pounds 
( 11.3 kg.) body weigh/. Average •ub
sequent dosage, 0.4 gramme, men; 0.3 
gramme, women, /he fourth and sub
requent injectiom in the first course at 
weekly intervals. In average patient, 
all lesiom heal rapidly and blood sero
logical reaction becomes negative during 
first course. If "606" cannot be used, 
•ubstitute 8 to 10 doses 0.3 gramme silver 
arsphenamine (silver salvarsan, silver 
arsenobenzol, etc.) or 10 to 12 doses"914" 
(0.45·0.11 gramme ma.rimum for women 
and 0.6-0.75 gramme for men). This 
applies also to subsequent courses. 

1 If mercury is used, note overlap of one 
week a/ end of first and atart of second 
"606" courses. At lhia point, a few 
days without treatment may be dangeroua. 
N euro-relapse. 

1 "606" starts, bismuth slops. Watch for 
1 provocative sero1iijj1cal reaction after 

first dose of"606". 
• • • • • Try to prevent ahort lapses in treatment, 

especially at this early stage. 

1 
• . • • • Bismuth is better /han mercury. Use il if 

possible. Examine cerebro-spinal 
fluid if patient's co-operation can be 
secured at about /his time. If found 
to be abnormal, continue or intensify 
treatment as required, re-examining 
fluid within six months. 



Day or 
wet"k 

Week 
24 
25 
26 
27 
28 
29 

30-37 

38 
39 
40 
41 
42 
43 

44-53 

54 
55 

56 
57 
68 
59 

60-69 

70--122 
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"606 .. 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 

0.4 
0.4 
0.4 
0.4 

Interim 
treatment 

Bismuth, 8 doses 
(orHg.)andK.I. 

Bismuth, 10 doses 
(or Ungt. Hg.) 
and K.I. 

Bismuth, 10 doset 
(or Ungt. Hg.) 
and K.I. 

Probation
1
Notreatment." .•• 

Serol. 
t .. t 

1 

1 

1 

1 

6--12 

Remarks 

Note that bismuth or mercury courses are 
gradually gelling longer-four, sl:z: 
eight and now ten weeks. 

The average sero-negativ•, sero-positive 
primary or early secondary patient should 
have at least five courses of"606". 

II is safer to finish treatment with bismuth 
or mercury rather than with "606". 

123 Complete physical and neurological examination, lumbar punctures, and, If 
possible, fluoroscopic eramination of heart and great vessels. 

As an optional scheme more in harmony with the trend toward longer 
courses, three series of len to twelve injections each of the arsenical 
drugs may be given. To secure an overlapping of the heavy metal 
and the arsenical, believed by some observers to protect against neuro
relapses, begin the bismuth two, three, or even four injections before 
the end of the longer arsenical course, continue it through the period 
in which the arsenical is suspended, and on info the beginning of 
the next arsenical course. The bismuth is then suspended while the 
arsenical course is completed. 

The bismuth salt advised for this system is bismuth salicylate in 
oil suspension, in full adult dosage with due regard for weight. Other 
preparations of bismuth may be usee( only with due regard for an equi
valent metallic content and for their rate of elimination. The mercurial 
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inunction is 50% metallic mercury in a suitable fatly base, dose 
4 grammes per inunction, five to six inundions per week. The use 
of the iodide is optional, depending on indications. 

The use of insoluble mercurials intramuscularly in this system is 
not recommended. 

It should be further understood that, when heavy metal is employed 
after the last" 606 " course, the heavy metal courses are to be separated 
by rest intervals of six to eight weeks between each series of ten weeks' 
injections, or each course of forty inunctions. 

In cases of primary syphilis which have remained sero-negative 
throughout, a minimum of 5 courses of "606" or "914" should be 
given. Cases of sero-positive primary syphilis should receive the 
full treatment called for by this system. 
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THE BLOOD CULTURE 
OF THE TUBERCLE BACILLUS 

ACCORDING TO LOEWENSTEIN 

INTRODUCTIO:\'. 

In August 1932, Professor l,.oEWENSTEIN of the Austrian Stale 
Serolherapeutic Institute drew the attention of the League of Nations 
Health Commillee to his research work and, in particular, to the fact 
that he had found the tubercle bacillus, not only in a high propor
tion of blood samples from reliably diagnosed tuberculosis cases, but 
in the blood of subjects suffering from acute or chronic polyarthritis, 
chorea, dementia prrecox, multiple sclerosis, and retrobulbar neuritis. 
He proposed that, in order to establish beyond doubt the tuberculous 
retiology of dementia prrecox, the Health Section of the League of 
Nations Secretarial should ask institutions for the insane in various 
countries to send blood samples taken from dementia prrecox cases to 
the Vienna laboratory for examination by the Loewenstein method. 

In view of the importance allaching to Professor LoEwENSTEIN's 

statements, which adduced tuberculosis as an operative factor in the 
pathogenesis of affections hitherto regarded as non-tuberculous, the Pre
sident of/he League of Nations Health Commillee, Dr. Th. MADSEN, 

considered thai the first step, before proceeding any further, should 
be to have control tests made. He met Professor LoEWENSTEIN in 
Milan in September 1932, and they both agreed thai arrangements 
should be made in various laboratories specialised in tuberculosis 
research for comparative tests to ascertain the causes oflhe discrepancies 
that had been noted between Professor LoEWENSTEIN's results and 
those recorded by other experimenters using his process. 
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' · At the invitation of Dr. MADSEN, the following scientific workers 
expressed their willingness to assist in these researches : · 

Professor CALMETIE and Dr. A. SAENZ, Pasteur Institute, Paris; 
Dr. A. Stanley GRIFFITH, Cambridge ; 
Dr. K. A. JENSEN, Statens Seruminstitut, Copenhagen ; 
Professor W. KoLLE, Staatliches Institut fiir experimentelle 

Therapie, Frankfort-on-Main ; 
Professor P. UHLENHUT, Hygienic Institute, Freiburg-in

Brcjsgau. 

In November 1932, Professor LoEWENSTEIN kindly allowed 
Dr. K. A. JENSEN to work for a spell_.in his laboratory in order to 
acquaint himself fully with ihe details of the Vienna technique. Jointly 
with Professor LoEWENSTI::lN, Dr. K. A. JENSEN then drew up the 
plan of work detailed on pages 253 to 256 . . 

In December 1932, Professor CALMETIE, commenting on the plan 
of work set forth above, made the following remarks : 

"It is quite conceivable that' the discrepancies in the results 
obtained may proceed from the manner in which the inoculation 
of the lubes is performed. ' 

"The execution of the plan will not enable that point to be settled. 
"II appears to me that, in order to remedy this defect, it should 

be provided that, just as LoEWENSTEIN is to send tubes of his 
medium to each expert, so ~ach expert should also send lubes 
prepared in his institute to LoEWENSTEIN, and that the latter 
shoul(i inoculate each of the blood samples supplied to him, first, 
on two tubes of his own preparation and, secondly, on two tubes 
prepared by the expert supplying the blood. 

"If, in these circumstances, the results should differ, it will 
doubtless be possible to detect the cause, and that cause will have 
to be sought elsewhere than in the technique of inoculation." 

This suggestion was communicated in January 1933 to the experi
menters, who unanimously accepted it. 

The comparative research, which was centrally controlled from Uze 
Copenhagen Institute, was then undertaken on the lines of the plan 
thus completed. All the institutes sent a portion of the blood samples 
taken to Professor LoEWENSTEIN in Vienna. In order to make the 
resu.lts still more precise, the institutes in Copenhagen, Freiburg-in
Brezsgau and Frankfort-on-Main divided their blood samples into 
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a certain number of portions which were subjected to comparative ex
amination in the other inslilules, and some of which were also uamined 
by Professor Ludwig LANGE, of the Reichsgesundheilsaml, Berlin. 

Disturbing differences soon appeared, however, between the results 
secured by Professor LoEWENSTEIN, on the one hand, and Dr. GRIFFITH 

and Dr. JENSEN, on the other. Thus, the strains of tubercle 
bacilli isolated in Vienna from the blood of animals artificially in/cried 
at Cambridge belonged to types other than those used at Cambridge 
to inoculate the said animals. In the circumstances, it was thought 
necessary to bring these discrepancies fo, Profes.~or LoEWENSTEIN's 

knowledge. An exchange of views consequently look place on October 
22nd, 1933, in the tuberculosis laboratory of the Pasteur Instilule, 
between Professor CALMETTE, Dr. GRIFFITH, Professor LoEWEl'STEIS, 

Dr. MADSEN and Dr. SAENZ. 

As Professor LoEWENSTEIN maintained his particular view, it 
was decided thai, in order to eliminate the possibility of any error of 
technique, he should himself, at the Pasteur Inslilule, seed some 51) 
blood samples from cases of tuberculosis, rheumatism and dementia 
pr~cox. On October 23rd, six samples from the blood of tuberculous 
patients in Professor Leon BERNARD's ward were ready for inocula
lion; Professor LoEWENSTEIN preferred, however, to lei Dr. SAENZ con
duel the experiment. Once the inoculations had been performed, 
Professor LoEWENSTEIN definitely staled thai the manipulations 
had been perfectly carried out and thai the differences between the Paris 
and the Vienna results could not be ascribed to the technique followed. 

The next day, further blood samples were ready for inoculation, 
and again, though pressed by Dr. SAENZ, Professor LoEWE!IISTEIS 

did not consent to conduct the experiment himself. On October 25/h, 
he left Paris, holding thai his presence at the Pasteur Institute would 
serve no useful purpose, since no error of technique had been detected. 

Whilst at the Pasteur Institute, Professor LoEwE;o;STEIN had 
endeavoured to explain the discrepancy between the Paris and Vienna 
resu/ls by adducing the following two reasons: first, thai the consistency 
of /he media prepared in Paris was too great, despite the presence of 
the same quantity of water of condensation as in the media sent from 
Vienna; secondly, thai close co-operation between clinic and laboratory 
had not been ensured. 

In reply to the first objection, Dr. SAENZ pointed out to Professor 
LoEWENSTEIN thai the comparative tests carried out in parallel series 
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on media sent from Vienna and media prepared in Paris had yielded 
results that were in all respects coincident. With the blood of tuber
culous patients, no muller what medium was used, the proportion of 
positive results had never txceeded ~ to 5 per cent. Nevertheless, in 
order to take account of Professor LoEWENSTEIN's remark, the media 
subsequently prepared at the Pasteur Institute were coagulated in 
steam in order to secure the feqwsite consistency. 

To the second objection, Dr. SAENZ replied that more than 400 of the 
blood samples examined had been supplied by the Barcelona Institute 
of Professor SAvE:, who enjoys Professor LoEWENSTEIN's complete 
rl'nfidence, anil who was careful to send only the blood of clinically 
diagnosed cases of tuberculosis. 

The research work conducted according to the plan prepared by 
Dr. K. A. JE.NSEN by agreement with Professor LoEwENSTEIN had 
been completed, and the reports of the late Professor CALMETTE and 
Dr. SAENZ, of Dr. A. Stanley GRIFFITH and of Dr. lC A. JENSEN 

were about to be sent to print-the memoranda of the Institute of 
Experimental Therapy at Frankfort-on-Main1 and of the Hygienic 
Institute of Freiburg-in-Breisgau• having already been published
when, on July 31st, 1934, Professor LoEWENSTEIN approached 
Dr. MADSEN and asked him to organise a fresh series of tests, in order 
to settle beyond doubt the still controversial question of the intervention 
of tuberculosis in the genesis of affections such as rheumatic poly-
arthritis, chorea and dementia prrecox. · 

Being desirous of meeting the request thus made to him by Professor 
LoEWENSTEIN, Dr. MADSEN engaged in certain preliminary discus
sions to secure the assistance of the Tuberculosis Service of the Pasteur 
Institute, in providing premises and· facilities for the experiments. 
At the same lime, in order that the proposed tests might be of decisive 
value, he .submitted to Professor LoEWENSTEIN a draft contract which 
provided, inter alia, that the inoculations should be carried out by 
Dr. SAENZ in the presence of Professor LoEWENSTEIN and of a third 
party, and the results, whatever they might be, should be regarded as 
unchallengeable and final. With great fair-mindedness, Professor 
LoEWENSTEIN e.t:pressed himself as willing to sign such a contract. 

1 W. KoLLE and E. KusTER :"Ueber das Vorkommen der Tuberkelbazillen 
hn

1 
str6menden Bl~~~ ". Deutsche Mtdiz. Wochenschri(t, 1934, No. 9, page 309. 
W. SEIFFERT • Zur Zilchtung von Tuberkelbazillen aus dem striimenden 

Blut nach Loewenstein". Deutsche Mediz. Wochemchrifl, 1934, No. 35, page 1314. 
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The negotiations had reached that stage when, on November 26th, 
1934, the Director of the Pasteur Institute, Dr. Louis MARTIN, advised 
Dr. MADSEN that he had consulted the heads of the Tuberculosis Service, 
Dr. BoQUET and Dr. NE:GRE, and that, in their opinion, "further 
research work would not bring any fresh evidence to light". 

Conveying the results of this consultation lo Professor LoEWE:-< STEIN, 
on November 27th, 1934, Dr. MADSEN added that it appeared to him 
impossible to organise the proposed tests in any other institute and that, 
such being the case, there was no reason to delay the publication of the 
reports of Dr. CALMETTE and Dr. SAENz, Dr. GRIFFITH and Dr. K. A. 
JENSEN, which would appear in the March 1935 issue of the Quarterly 
Bulletin of the Health Organisation. 

-These reports the conclusions drawn by their authors and were commu
nicated to Professor LoEWENSTEIN before publication, together with 
the present covering note. 

• • • 
If the examinations of biood and cerebro-spinal fluid sampleS 

effected by the various experimenters are grouped by diseases, the 
results work out as follows : 

I Calmette Kolle Jensen Seillert Grilftth • Totals and Saenz and Koster 

Cases + Cases + Cast's + Cast-s + CasM + Cast"S + - - - - --- - -- - - - -
Tuberculosis (all 
forms) ..... ~· 756 12 . 631 6 309 0 277 17 8 0 1,981 34 

------------------------
Dementia prrecox 

(blood} • 0 •••• 83 0 128 1 43 0 22 1 - - 276 2 
--1--------- - ----------

Dementia prrecoz 
(cerebra - spinal 
fluid) ••••• 0 •• 60 0 - - - - - - - - 60 0 

------------------------
Rheumatism and 
erythema nodo-
sum ......... 37 0 111 1 83 0 4 0 - - 236 1 

--1---------------------
Multiple sclera-
a is ••••••••• 0 - - 16 0 - - - - - - 15 0 - 1----- --------

Other affections .. - - 68 0 44 0 40 2 - - 152 2 

• For the reasons staled in his report, Dr. GRIFFITH sen/ mainly blood sampleo 
from anim1ls which had been injected wilh known strains of tubercle bacilli. 
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CoNCLUSIONS. 

In the unanimous opinion of the experimenters who took part in 
the research work, the facts given in their reports warrant the following . 
conclusions : 

1. The inoculation by the Loewenstein technique of blood 
samples taken from definitely diagnosed cases of tuberculosis 
did not, in the hands of the experimenters, yield the high 
percentages of positive results previously reported by 
Loewenstein. 

2. From these same blood samples, Loewenstein obtained 
a percentage of results which exceeds, it is true, that of the 
other experimenters but falls far short of those reported in . . 

his previous papers. 

3. The inoculation by the Loewenstein technique of blood 
samples obtains~ from patients suffering from dementia 
praecox, carried out by the experimenters, yielded negative 

·results, with two exceptions. Blood samples from patients 
suffering from rheumatism or erythema nodosum also gave 
negative results, with one exception. 

4. The discrepancies between Loewenstein's results and 
.those of the experimenters are not attributable to defects of 
technique on the part of the latter nor to errors in diagnosing 
the condition of the donors of blood. 

5. In several cases, the types of tubercle bacilli isolated 
by Loewenstein from the blood of tuberculous patients or of 
artificially infected animals did not correspond to the types 
of bacilli carried by the patients or injected into the animals. 
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PLAN OF COMPARATIVE RESEARCH INTO THE ISOLATION OF 
B. TUBERCULOSIS FROM THE BLOOD 
BY THE LOEWENSTEIN TECHNIQUE. 

Preparation of the Medium. 

1. Twenty eggs are cleaned by immersion for half-an-hour in a soap solution 
to which 5 per cent of NaHC03 has been added. They are then carefully 
cleaned and rinsed for one hour in running water. 

2. Stock solution of asparagine : 

Asparagine (Merck) ....•.•....•.•.......•......... 
Di-potassium phosphate (Kahlbaum) K,HPO, .•........ 
Tribasic citrate of soda (Kahlbaum) •...••••.••.•..... 
Magnesium sulfuricum pur. cryst. (Kahlbaum) •..•...•• 
Glycerin. redistil. pur. cryst. 28• (Oesterreichische Heil-

mittelstelle A.G., Wien, Ill) , .•..•.••••••••••••.•• 
Distilled water ......•...•..•••••.••.••..••••..•••. 

3 gnn. 
1 gnn. 
1 gnn. 
1 grm. 

60 c.c. 
1,000 c.c. 

This solution is sterilised in steam for two hours. It keeps we11. 

3. Potato-starch. 

4. Congo red (Gr!lbler and Co., Leipzig) in a 2 per cent solution in water, 
sterilised by fifteen minutes' autoclavlng. 

5. M1lachite green (Gr!lbler and Co.) in a 2 per cent solution in water, sterl• 
lised in steam for two hours. 

Add to 600 c.c. of the stock solution of asparagine, 10 c.c. of a 50 per cent 
potato-starch solution. Boil for two hours in a water-bath. 

After cooling down to 50• C., add 16 eggs and the yolks only of 4 eggs. Shake 
thoroughly and add 20 c.c. of the congo red solution or 20 c.c. of the malachite 
green solution. LoEWENSTEIN now recommends congo red for preference. 

After shaking again, lllter through four layers of gauze ; the medium wi11 run 
through more easily if the gauze is slightly lifted away from the funnel. 

The medium should be distributed into sterile tubes (Jena glass, diameter 
about U em., height about 15 em.). 

Coagulate by heating to 75-80• C. in steam for two hours; then place tubes in 
Incubator. The following day, heat again to 75-80• C. in steam for two hours. 

Plug the tubes with cellulose. Allow the medium to solidify on the slant 
(Figure 1) in order to secure a larger surface. 

When inoculated, the medium should be fresh (not more than two weeks old). 
LoEWENSTEIN keeps it In a dark and cool place, but not in the ice-chest ; other
wise there is a risk of mould-growth. 
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A, Cellulose. 

B. Sealing-wax. 

C. Cotton. 

D. Needle. 

E. Plasma. 

F. Blood corpusclea. 

The Inoculation of the Media. 

The blood sample Is taken, with every precaution to ensure sterility, In a 
"Haemaut" (Figure 2). 

While the blood sample Is being taken, the container should be held as verti
cally as possible so that the blood may run down Into the citrated solution • 

. When sufficient blood has been taken, the container is shaken in order to mix 
the blood with the cltrated solution. 

The" Haemaut" Is kept in a dark place until the blood corpuscles have formed 
a sediment. The neck of the "Haemaut" is then cut off with a diamond or 
glass file. , 

The plasma is poured out, care being tak~n that It does not carry any of the 
deposit with it. The latter Is then briskly shaken and poured into sterile cen
trifuge tubes already containing 10 c.c. of distilled water. (If more than 
5-10 c.c. of blood Is to be treated, it must be divided into two parts, since it Is 
not possible to deal with such a quantity in one centrifuge tube.) 

The centrifuge tubes of 40 c.c. capacity are closed with a solid plug of cellulose 
and remain closed during centrifugation ; if one of the plugs becomes moist, It 
must be replaced by a fresh sterile plug. 

The "Haemaut" Is rinsed out by.briskly shaking up a few c.c. of distilled water 
In it. The rinsings are poured Into the centrifuge tube, which is then filled with 
distilled water up to the mark (see Figure 3). If the blood Is not evenly 
distributed throughout the liquid, it should be stirred with a sterile pipette In 
order to hasten haJmolysis (see Figure 4). 

It should be centrifuged for about twenty minutes at 1,300 r.p.m. 
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LoEWENSTEIN considers it greatly important that the centrifuging should 
not be too vigorous ; otherwise the sediment becomes unduly compacted. Since, 
however, his centrifuge has a very large diameter, the speed Indicated should 
correspond to about 2,000 r.p.m. in an ordinary centrifuge. 

After centrifuging, the supernatant fluid should be decanted, care being taken 
that it does not carry any of the deposit with it : rather than that it Is preferable 
to allow some of the fluid to remain. The sediment is washed again with dis
tilled water. (First a few c.c. are added and shaken vigorously, then the tube 
is filled up to the mark (see Figure 3).) Centrifuge again. If the sediment is not 
entirely free of hremoglobin, the washing must oe repeated. (When no more 
hremoglobin is left, the sediment turns grey, but a faintly reddish tint is of no 
consequence.) As a general rule, it will be sufficient to wash twice. After the 
last washing, remove any coagula that may remain. If the blood is to a large 
extent coagulated, it is unsuitable and must be discarded. 

The sediment is then shaken briskly for three minutes with 1-2 c.c. of 15 per 
cent dilute sulphuric acid (100 c.c. distilied water to 15 c.c. sulphuric acid
Acid. sulfuric. concentrat. pur. Ph. A VIII- OesterTeichische Heilmittelstelle, 
A.G., Wien, III, Rennweg 12). While stili shaking the tube, add distilied water 
up to the mark (Figure 3) and centrifuge for fifteen minutes. After the deposit 
has again been washed with distilied water and centrifuged once more, it is 
ready for inoculation. 

From • to 1 c.c. of distilled water Is left on the surface of the deposit to 
enable it to be thinned at the moment of inoculation. 

The deposit should be seeded on to 3 or 4 tubes by being evenly spread on the 
surface of the medium without, however, scraping the latter. The pipettes 
used for seeding are long, thin glass tubes (Figure 4). 

The culture tubes are hermetically sealed wi~h sealing-wax and slanted to 
prevent the seeded deposit from running down into the bottom (Figure 5). 

The tubes are kept In this position until the following day, either at room 
temperature and protected against the light, or in the incubator. They are 
then placed vertically in racks at 38• C. Growth usually occurs during the third 
or fourth week. A small residue of the deposit is kept for direct microscopy. 
Stain by the ZIEHL-NEELSEN method. 

All the processes should be carried out with precautions to ·ensure sterility. 
The necks of the centrifuge tubes and of the bottle of distilied water should 
always be passed through the flame. 

Plan of Work. 

The Institutes will themselves prepare culture media exactly as described 
above. The chemicals and stains should be of the same brands as those used 
by LoEWENSTEIN. 

In addition to these, LoEWENSTEIN wili send every week or every fortnight 
a sufficient number of tubes of his own medium to the institutes concerned. 

The various institutes will themselves take the blood samples by means of the 
"Haemauts" supplied to them. Replacement "Haemauts" should be obtained 
by direct application to Professor LoEWENSTEIN. When the "Haemaut" is 
full, the quantity of blood it contains is sufficient to be divided into two parts. 



256 BLOOD CULTURE OF B. TUBERCULOSIS 

The container Is opened, with sterile precautions, after being vigorously 
shaken. The neck Is scratehed with a glass file all the way round (Figure 2(a)). 
A bent piece of red-hot steel wire is pressed Into the crack and the neck snaps 

oil of Itself. 
With a sterile 10-c.c. pipette, half of the blood Is transferred Into a sterile 

test-tube, which should be at once sealed hemietically, marked with a serial 
n,umber and the name of the institute, but with no monlion of the clinical diagnosis, 
and sent to Professor LoEWENSTEIN. The rest of the blood will be treated in 
the manner already described. 

In all, four tubes will be inoculated, two containing the medium prepared by 
the institute concerned and two containing that supplied by LoEWENSTEIN. 

Microscopical preparations will be made and kept (particularly the positives), 
so that they may be gone over together later on. 

If any macroscopically visible growth occurs, the colonies will be examined 
under the microscope, reinoculated into tubes and inoculated into guinea-pigs. 
If the guinea-pig test is negative, the pathogenic properties of the strain will 
be Investigated according to the rules for the determination of types. 

All preparations as well as primary and secondary cultures must be preserved 
for the purpose of a later comparison. 

If the cultures have not become macroscopically positive after six weeks, a 
preparation will be made with scrapings from the whole surface of the tubes. 
If this preparation is found to contain elements resembling the tuberculosis 
bacillus, inoculation into the guinea-pig and a reinoculation of tubes will be 
resorted to. 

All these preparations must also be preserved. 
It Is considered adequate for each Institute to examine a total of 50 blood 

samples (at the proposal of Professor LoEWENSTEIN, this figure was subsequently 
raised to 200). 

Blood samples from patients suffering from the following diseases are particu-
larly suitable for this kind of research : 

(1) Schizophrenia ; 
(2) Tuberculosis of the skin ; 
(3) Tuberculosis of the bones ; 
(4) Pulmonary tuberculosis ; 
(5) Rheumatism and other disea~s of the joints. 

The acute phases of these diseases are the most favourable for this work. 
As far as possible, blood samples will be taken on several occasions from each 

patient. 

The Institutes concerned .are requested to send, on the first of each month, 
to Dr. Tb. MADSEN, Statens Seruminstitut, Copenhagen, 8 list of the blood 

· sample~ ta~en, together with their serial numbers, the name of the Institute and 
the ind•cabon of the clinical diagnosis. They will also report t D M 

th fir f 
0 r. ADSEN, 

on e st o each month, the results of their research. 
Professor LoEWENSTEIN will also communicate to Dr M , • ADS EN, On the first 

of each month. the hst of blood samples sent to him b lh · . . . . . Y e Various msblules, 
together Wllh the1r ser~al numbers and the results he· h bt · . as o alned h•mself. 
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1. REPORT ON THE DETECTION OF TUBERCULOUS 
BACILLlEMIA BY THE LOEWENSTEIN METHOD. 

By 

A. CALMETTE and A. SAENZ. 

The purpose we had in view was : 

(1) To study the method recommended by Professor 
LoEWENSTEIN, which is stated to demonstrate bacillremia in 
'100 per cent of acute or disseminated forms of pulmonary, 
intestinal or meningeal tuberculosis, in 70 per cent of 'renal · 
tuberculosis and in 55 per cent of cases of bone or skin 
tuberculosis ; 

(2) To make cultures from the blood or cerebro-spinal 
fluid of dementia prrecox patients, as recommended by Pro
fessor LoEWENSTEIN, who thereby succeeds in demonstrating 
the tuberculous retiology of this disease in at least 50 per 
cent of the cases ; 

(3) Further to apply the said method to the bacteriological 
study of acute or chron:c rheumatism and other arthritic 
diseases of obscure retiology, in which Professor LoEWENSTEIN 
has detected bacillremia in a really impressive proportion 
(60 per cent) of cases ; 

(4) To verify, by means of the results of our hlood cultures 
in the above-mentioned cases, the facts adduced by Professor 
LoEWENSTEIN. Also to ascertain whether this method can 
be relied upon in order to detect a possible tuberculous retiology 
in these morbid conditions. This is the essential purpose 
of the present report. 

Before undertaking these experiments, we had already fami
liarised ourselves with this kind of research. One of us had pro
ceeded to Vienna imme.diately after Professor LoEWENSTEIN's 
first publications in 1930, with the object of learning the technique 

9 
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employed by him, and had brought back from his laboratory the 
products required for the preparation of the culture media. 

We shall therefore, in this report, expound first the· results 
collected by us before the intervention of the League of Nations 
Health Committee, and thereafter those which were obtained by 
following with the greatest care the details of the plan drawn up 
by Dr. K. A. JENSEN, of the Copenhagen State Se~m 
Institute, up to October 20th, 1933, at which date they were com
municated by M. CALMETIE, in a preliminary report, to the experts 
who met at the Pasteur Institute to discuss the results with Professor 
LOEWENSTEIN. 

Finally, we shall report upon. the fresh research work decided 
at that meeting, which was prosecuted up to the month of July 1934. 

Before, however, embarking upon this statement, we must indi
cate the experimental basis of the method and the conditions ul'ider 
which we carried out our work. 

CULTURE MEDIUM. 

LoEWENSTEIN successively recommended several modifications 
of his initial 1930 formula. We used these as described by him, 
and were thus able to compare them both among themselves and 
with various other media, particularly those of DoRSET, LuBENAU, . 
PETROFF, HoHN and PETRAGNANT. It should be said at once 
that PETROFF's egg and gentian-violet medium proved so consist
ently inferior to the others that we soon abandoned it altogether. 
PETRAGNANI's is good, on condition, however, that, as one of us 
(A. SAENZ) proposed, asparagine is substituted for peptone. 

Generally speaking, the LoEWENSTEIN medium proved definitely 
superior to all other egg media. 

The formula we adopted, and which we still find in every way 
satisfactory, is that recommended in the plan sent by the Health 
Section of the League of Nations Secretariat. 

A nutrient liquid is first prepared as follows : 

Di-potassium phosphate K,HPO, (Kablbaum) ••••• 
Asparagine (Merck) .......................... . 
Tribasic citrate of soda (Kahlbaum) ••••..•••.•... 
Neutral glycerine at 30• B · .................... .. 
Sulphate of magnesium (Kahlbaum) .•.•• · •.•.•••• 
Distilled water ...................... , ...... .. 

1 grm. 
3 grm. 
1 grm. 

60 grm. 
1 grm. 

1,000 c.c. 
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When these various ingredients have been dissolved, the solution 
is heated to 100° C. for 2 hours. It keeps well. 

To 150 c.c. of this solution there should be added, in a sterile 
flask containing glass beads : 

6 grm. of Merck's' potato starch, 
12 gnn. of neutral glycerine at 30• W sterilised. 

The flask is shaken and heated to 100° C. for 15 minutes and 
then for an hour at 58o C. 

To this mixture, which is kept at 56o C. and is maintained in 
constant motion by means of the glass beads in the jar, the 
following are added : 

4 complete eggs plus the yolk of 1 egg (eggs washed and disinfected as 
Indicated by LOEWENSTEIN}, and 

5 c.c. of a sterile 2 : 100 solution of malachite green (Merck) In water. 

LoEWENSTEIN substitutes for the malachite green .5 c.c. of a 
2 : 100 solution of congo red in water, but we have long abandoned 
this practice, since this substance is devoid of any antiseptic 
properties. 

The liquid is filtered through sterile gauze and distributed in 
sterile test-tubes in the proportions of 5 to 6 c.c. per tube. These 
are tyndallised in damp steam for 2 hours a day, on two successive 
days at 80 to 85° C. 

The tubes are left in the incubator for 24 hours at 38° C. to control 
their sterility. 

During the past 3 years we have conducted varied and numerous 
experiments in order to determine the sensitiveness of this culture 
medium. These experiments warrant us in saying that it owes 
its superiority over other media to its asparagine content. Further
more, comparative research undertaken by one of us with L. CosTIL 
showed that, with liquids of low bacillary content, having only 
20 bacilli per c.c., culture on LoEWENSTEIN medium and inoculation 
into sensitive animals yield concordant results. 

TECHNIQUES USED. 

For the seeding of blood samples, among the various techniques 
recommended by LoEWENSTEIN, we adopted, up to January 1933, 
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the following : 

In a sterile test-tube of 22 mm. diameter containing 3 c.c. 
of a 10 per cent solution of citrate ofsoda, 5 or 10 c. c. of blood are 
obtained by aseptic venous puncture. After decantation of the 
blood plasma, 10 to 20 c.c. of a 3 per cent sterile solution of . 
acetic acid is added. The ingredients are left in contact for 10 
minutes and the hremolysed blood is removed by means of a 
sterile ball-pipette. It is poured into a large sterile centri
fuge tube of 300 c.c. capacity, into which 20 c.c. of sterile 
distilled water has previously been delivered. The tube is 
then filled up with sterile distilled water and the contents 
centrifuged at 3,000 r.p.m. for 15 minutes. The supernatant 
fluid is poured off, and the blood corpuscle deposit is washed 
by brisk stirring with a sterile glass rod in 200 to 250 c.c. of 
sterile distilled water. A further centrifugation after this 
washing suffices to eliminate the hremoglobin entirely. If 
the deposit has been well prepared, it then presents a greyish 
white appearance. It is sucked up into a pipette of fairly 
large calibre and seeded on to 6 to 8 tubes of the LOEWENSTEIN 
medium, prepared as described above. 

In the investigations which one of us conducted with M. SADETTIN, 
hremoglobin was not found to exert any inhibitory effect on the 
~ulture of the bacilli, notwithstanding what LoEWENSTEIN has 
WTitten on the subject. Moreover, we obtained different results 
according to the strain studied. 

Thus, when using BCG, we observed that the quantity of micro
bial bodies developed in 125 c.c. of SAUTON medium which had 
been left in the incubator for 25 days at 38° C. was roughly the 
same as in the flasks to which there had been added from 1 to 5 c.c. · 
of blood obtained from healthy or tuberculous persons, sheep or 
rabbits untreated or vaccinated with BCG, or infected with virulent 
bacilli. We found, however, that the corpuscle extract prepared 
according to LEGRoux's formula had a definitely favourable in
fluence. The weight of microbial bodies developed in the control 
flask and weighed iJl a dry state averaged 1 gnu. 40, whereas the 
flasks to which 1 to 5 c.c. of corpuscle extract had been added 
yielded from 1grm. 60 to 1grm. 70 of bacilli under the same conditions. 
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As regards cultures of bacilli of the bovine type, while the cor
puscle extract and the blood of sheep and rabbits suffering from 
tuberculosis or vaccinated with BCG displayed no definite growth
promoting property, the blood of healthy or tuberculous persons, 
and the blood of untreated rabbits and sheep, had an inhibitory 
effect upon the development of the strain used 01 ALLEE strain). 

As regards the strain of human bacilli (RAITI) or bird bacilli 
(Avian IV), we found that blood and corpuscle extract are definitely 
favourable to the culture of these types. We had some series 
in which the development of microbial bodies in SAUTON blood 
medium was nearly double that observed in the control flasks. 

This research work enables us to conclude that, whilst the presence 
of blood is a matter of indifference so far as the CALMEITE-GUERIN 
strain is concerned, it exerted an inhibitory influence, under certain 
conditions, upon the development of bacilli of bovine origin. As 
regards strains of human or bird origin, however, our observations 
are entirely contrary to those of LoEWENSTEIN, since they showed 
us that blood promotes the growth of these bacillary types. 

Further, we were able on one occasion to secure a very abundant 
growth of fine colonies of human type bacilli in tubes directly 
seeded, without preliminary preparation, with total liquid blood 
extracted from the heart of a patient who had died of chronic 
progressive tuberculosis. 

On the other hand, experiments made with L. CosTIL convinced 
us that, in citra ted centrifuged blood, the bacilli are most numerous, 
not in the layer of leucocytes, but in the red-black subjacent mass 
of corpuscles. 

BLOOD CULTURES MADE IN 1931 AND 1932. 

The results of the first 300 blood cultures made by one of us 
(A. SAENZ} were communicated to the Societe de Biologie. 1 

Eighteen positive cultures of acid-fast bacilli had then been 
obtained-that is, 6 per cent. 

Since then we have studied under the same conditions a further 
200 samples. In the course of this first series of experiments, 
we seeded more than 3,000 tubes of LoEWENSTEIN medium. 

• C. R. Soc. de Bioi., 1931, 107, page 1455. 
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The blood samples available were obtained from persons suffering 
from or suspected of tuberculosis among the patients of MM. L. 
SAVE (Barcelona), F. BEZANfiON, Leon BERNARD, SERGENT, 
LEMIERRE, DEBRE, LAIGNEL-LAVASTINE, LAEDERICH, WEILL-HALLE, 
HocQUART, CHEVALLIER, ABRAMI, ARMAND-DELILLE, CosTE and 
MozER, etc. (Paris). 

The last 200 blood samples yielded only 8 positive cultures, 
or 4 per cent. In all, over the whole range of the 500 patients 
in this first series, we immediately obtained macroscopic colonies 
in 9 cases only, of which 7 showed this result in 1 out of 6 seeded 
tubes, and 2 in 2 tubes. These colonies were visible, in 1 instance 
on the twelfth day, in 2 on the nineteenth, and in all other cases 
between the thirtieth and fortieth day after seeding. In 17 cases 
there were discernible micro-colonies only on the ZIEHL-stained 
smears, the value and significance of which will be discussed in the 
second part of this report. In one instance such micro-colonies 
yielded macroscopically visible colonies when . re-seeded on 
LoEWENSTEIN medium. 

IDENTIFICATION OF THE TYPES OF BACILLI ISOLATED IN OUR FIRST 
SERIES OF BLOOD CULTURES. 

Up to now, we succeeded in identifying the types of bacilli both 
by biological tests and by inoculation in 9 cases. Now, in 3 cases 
these were bacilli presenting the characteristics of the para-tuber
culous type ; in one case a bacillus of the bird type isolated from 
the blood of a patient suffering from tuberculosis of the bone and 
joints (JAQUEZ) ; and, in all others, bacilli of the human type isolated 
from cases of pulmonary or bone tuberculosis. Furthermore, 
we have been keeping under investigation, for the last two years, a 
special group of acid-fast bacilli whose dissociation into a number 
of different types of colonies will perhaps enable us to determine 
their significance. 

Sin.ce, of the 9 strains which inunediately yielded macroscopic 
col~n.Ies, 3 are pa~a-tuberculous bacilli, the total proportion of 
positive macro~cop1c results is thus reduced by 30 per cent to 
1.2 per cent for the whole. 
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It should be said at once, with regard to the para-tuberculous 
types isolated by us, that there could be no question of any acci
dental contamination during the manipulations, as these strains 
are completely different from the strains kept in the laboratory. 
We came to the conclusion that they really did come from the 
patient's blood. Moreover, LoEWENSTEIN, TmEMANN, PoPPER 
and Lydia RABINOWITSCH are of the same opinion as regards the 
paratuberculous types isolated by them in the course of their 
experiments. 

AI; regards our bird strain, since certain experimenters-in 
particular LICHTENSTERN, PAULTAUF, etc.-have frequently found 
that ordinary market eggs were contaminated (up to 10 per cent), 
it was conceivable that the eggs used in preparing our culture media 
might contain some acid-fast bacilli which might have survived 
owing to insufficient heating. Smears made with the scrapings 
of several hundreds of unseeded egg-medium tubes which we left 
in the incubator for several weeks never showed the presence of 
such bacilli. Furthermore, we mixed with the LoEWENSTEIN 
medium, before coagulation, para-tuberculous bacilli, bird type 
bacilli and mammal bacilli of the bovine type, in doses of 1 mgrm. 
per c.c. We heated part of these tubes to 75° C. for half an hour 
once only ; another series to 85° C. for half an hour on two occasions 
with 24 hours' interval; and a third series at 75° C. for half an hour 
on three occasions, also with 24 hours' interval. We left these 
tubes in the incubator at 38° and kept them under observation 
for three months. Of the 150 tubes, none showed any macro
scopic culture. Furthermore, in order to make certain that mammal 
type bacilli were not present in our medium, we ground it up after 
it had remained to all appearances sterile for three months and 
inoculated it into a batch of guinea-pigs. These animals, which 
we observed for four months, never reacted to tuberculin and 
showed no discernible trace of tuberculosis on post-mortem 
examination. 

If there is any factor of error in the results of the LoEWENSTEIN 
method, our research work therefore enables us to assert that it is 
certainly not connected with the culture medium. 

In our publications on this question, we have several times 
compared our results with those obtained after us by other scientific 
workers. Among the first 500 blood cultures, the total percentage 
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recorded in our laboratory was 5.2. That arrived at elsewhere, 1 

after some hundred investigations, involving 6,000 blood cultures, 
was, on the average, 5.35. The agreement between the two figures 
is obviously a very striking one. 

SERIES OF BLOOD CULTURES MADE UP TO OcTOBER 1933 
(date on which the preliminary report was presented). 

We may now turn to the results of the blood cultures made by 
us in 1933, in accordance with the particulars laid down in the 
plan of research communicated by the Health Section of the League 
of Nations Secretariat. The only important modification made in 
the technique previously used has reference to the treatment of 
the centrifugation deposit for seeding. We proceeded as follows : 

20 c.c. of blood are collected. by asepti<; venous puncture 
in a " Haemaut" apparatus of 30 c.c. capacity containing 
2_ c.c. of a 1-in-10 solution of citrate of soda. The requisite 
precautions having been taken for the opening of the neck 
of the apparatus, the supernatant plasma is decanted by means 
of a hall-pipette, after sedimentation has been allowed to take 
place by leaving the apparatus in a vertical position in the 
laboratory for 24 hours. The deposit of corpuscles is briskly 
shaken and transferred, by means of another ball-pipette, 
to a 200 c.c. capacity centrifuge tube containing 10 c.c. of 
distilled water. The Haemaut apparatus is rinsed with sterile 
distilled water, and the centrifuge tube is filled up with the 
rinsings. The liquid is· centrifuged for 20 minutes at 2,000 
r.p.m. The supernatant fluid is poured off, and the deposit 
is again washed by vigorous stirring up in 200 c.c. of sterile 
distilled water with a sterile glass rod; The liquid is again 
centrifuged, and the resulting deposit is treated for 3 minutes 
with 2 c.c. of 15 per cent dilute sulphuric acid .. The tube is then 
filled up with sterile distilled water, the deposit is again shaken 
and centrifuged a third time for 15 minutes. This same 

' In bo~h cases the percentage covers total results, both macroscopic and 
microscopic. 
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washing and centrifug11tion procedure is repeated for the 
fourth time. The hremoglobin is then completely eliminated 
and the deposit has assumed a greyish-white colour. 

In most of our experiments, the deposit thus obtained was 
divided into two parts : the first half was seeded on to 6 tubes 
of malachite-green LoEWENSTEIN medium. The other half, diluted 
in 3 c.c. of physiological saline solution, was subcutaneously injected 
into 3 guinea-pigs. 

With this technique we studied : 

1. The blood of 90 patients suffering from various forms 
of definitely diagnosed pulmonary tuberculosis, most of whom 
had bacilli in the sputum. These blood samples were obtained 
from the clinics of Professor L. SA YE (Barcelona), Professor 
Leon BERNARD and Dr. AMEUILLE (Paris). 

2. The blood of 30 patients suffering from dementia prrecox, 
under the care of Professor LAIGNEL-LAvASTINE (Salpetriere) 
and Mlle. PASCAL (Asile de Ia Maison-Bianche, Neuilly-sur
Marne). 

3. The blood of 14 persons suffering from rheumatism, 
under the care of Professor CosTE (Paris). 

Of the 90 blood samples of the first group we were able to 
inoculate 50 into guinea-pigs, and the animals remained under 
observation for periods varying from 5 to 7 months. All were 
periodically tested with the intradermal tuberculin test (1/lOth c.c. 
of tuberculin diluted to 1 in 10). The results were as follows : 

Direct examination.-No acid-fast bacilli were ever found in 
films made of the deposit and stained by the ZIEHL-NEELSEN 
process. In one only of the 90 cases did we secure the immediate 
development of a macroscopic culture, which appeared on the 
twentieth day ; 15 colonies were counted in one only of the 6 seeded 
tubes. These were human type bacilli, as was demonstrated by 
biological tests and inoculation into guinea-pigs and rabbits. This 
positive culture was obtained from the blood of a patient from 
Professor Leon BERNARD's clinic, suffering from febrile, cavernous, 
pulmonary tuberculosis in the progressive stage. A few days after 
the taking of the blood sample, the patient developed acute dis
seminated tuberculosis. 
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In the case of 9 other patients. of this group, scrapings from the 
tubes seeded within the time-limit laid down by Lo.EWENSTEIN 
were found on direct microscopic examination to present acid-fast 
bacilli in clumps. These micro-colonies, reseeded and inoculated 
into guinea-pigs, did not develop under culture and did not produce 
tuberculosis in any of the animals. 

As regards the 50 samples· of blood in this first group, which 
included the 9 just mentioned, inoculation of the centrifugation 
deposit into guinea-pigs yielded no positive result. 

The same is true of the patients of the second and third groups. 
Blood from the 30 cases of dementia przcox produced neither 
the growth of cultures nor tuberculosis in the guinea-pig. Three 
samples yielded micro-colonies of acid-fast bacilli, which could 
be detected by scraping, but none of these colonies could be culti
vated or produce tuberculosis in guinea-pigs. 

The 14 blood cultures from rheumatism patients proved similarly_ 
negative. 

If we compare these results with those recorded for our previous 
research work, it appears that, using either LoEWENSTEIN's original 
technique or the second technique described in the programme of 
work communicated by the Health Section of the League of Nations 
Secretariat, we secured much the same percentage of immediately 
developing macroscopically visible and virulent cultures (1.1 per cent). 
If, however, sulphuric acid is substituted for acetic acid for purposes 
of blood hzmolysis, the effect is to prevent the development of 
the saprophytic para-tuberculous bacilli which proved so defi
nitely a hindrance in our first research. Our experiments show, 
in fact, that acetic acid, which is highly toxic for the tuberculosis 
bacilli of malllii!,als, has little or no toxicity for para-tuberculous 
saprophytes. The latter survived, in SAUTON solution, three
quarters of an hour's contact with 1 in 10 dilute acetic acid I 

. THE QuESTION OF MICRO-CULTURES. 

LoEWENSTEIN recommends that culture · tubes seeded with 
the blood deposit should be scraped when, after 6 weeks ~ the 
incubator, no development of macroscopic colonies is observed. 

·These scrapings should, after fixation and ZIEHL-NEELSEN staining, 
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be examined for acid-fast bacilli. When this examination is positive 
it must be inferred, . according to LoEwENSTEIN, that tubercle 
bacilli were present in the blood sample from which the culture 
was prepared. A glance at the literature on the subject of blood 
cultures shows that many workers base their positive results on 
these microcultures, which cannot be reseeded and do not produce 
tuberculosis in guinea-pigs. 

We must therefore discuss the question-still a very obscure 
one-of the micro-cultures which 11ppeared in larger numbers 
when we employed the new technique. · 

We saw above that the bacilli which are detected simply by 
direct examination in stained scrapings of such micro-colonies _ 
certainly do not originate in the culture medium. 

On the other hand, we must always bear in mind the facts 
recorded by CoRNET, MEYER, GoTTSTEIN, KAHN and other authors, 
which show that fragments of the covering membrane of blood 
corpuscles, as well as certain leucocytic granules which are rich 
in lipoids, are acid-fast, and that their morphological likeness to 
Koch's bacillus may lead to gross errors. 

And especially must we beware of · the ubiquitous acid-fast 
saprophytic bacilli in the various chemical products, staining 
reagents, tap-water, etc., used by workers in laboratories which 
conduct investigations inlo tuberculosis. This is proved by the 
experiments we shall relate below. 

With a new sterilised bistoury we scraped the inside of 10 so
called " anti-splash" rubber tubes fitted to the cold-water taps 
in our laboratories and rubbed up the scrapings in each case in a 
conical glass, which was also new and sterile and had previously 
been washed in alcohol and ether and subsequently with the water 
from these same taps. The emulsions from the several glasses · 
were then centrifuged and the deposits spread into a film each on a 
separate new slide imd ZIEHL-NEELSEN stained. 

The results of this examination were as follows : on 1 slide nume
rous clumps of acid-fast bacilli ; the microscopic fields literally 
covered with enormous colonies ; on 6 slides numerous clumps 
-of acid-fast bacilli ; on 2 slides a few clumps ; on 1 slide no acid
fast bacilli visible. 

The same test performed with the" anti-splash" tubes of 7 hot
water taps gave the following result : 1 slide with very numerous 
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clumps of acid-fast bacilli ; 2 slides with numerous clumps ; 2 slides 
with a few clumps ; 2 negative slides. 

Other tests brought to light the presence of dead acid-fast bacterial 
organisms in our distilled water and in our sterile SAUTON solution. 

The presence of these acid-fast bacilli is explained by the fact 
that, when apparatus is washed in the wash-house of our laboratory, 
acid-fast bacilli, either living or killed by sterilisation, are left 
adhering to the surface of the glass or steel beads or lead shot used 
in the cleaning process. They are frequently found there in very 
great numbers and they remain on the sides of the containers or 
pass into the liquids which are poured into those containers before 
sterilisation .. 

These considerations and other well-known facts concerning 
the precautions to be taken with cedar oil, the front lenses of im
mersion objectives, slides, solutions of stains, etc., in order to avoid 
acid-fast bacilli, lead us to believe that such microbial elements, 
simply ZIEHL-stained fbr purposes of direct examination, must 
frequently have been confused with true tuberculosis bacilli. 

We gained the conviction that what is mistaken for micro
colonies obtained by scraping the surface of LoEWENSTEIN or 
other media is mostly simple clumps of acid-fast bacilli, usually 
killed by the heating of the media. 

Throughout our researches, we only once found micro-colonies 
· which developed after reseeding. As regards all other micro
colonies of acid-fast bacilli detected b'y the simple process of the 
scraping of culture media followed by direct examination after 
staining, we are now certain that these were acid-fast saprophytes 
not capable of cultivation. · 

We are therefore of opinion that, in future research, account 
should be taken only of micro-colonies which are capable of cultiva
tion or which become so by reseeding, and of such colonies as prove 
capable of engendering tuberculosis either directly in the guinea-pig 
or by passage through that animal. 

RESULTS OF THE THIRD SERIES OF BLOOD CULTURES CARRIED 
OUT WITH DuE ALLOWANCE FOR LOEWENSTEIN's CRITICISMS. 

Following the meeting of experts held in October 1933 in the 
tuberculosis laboratories of the Pasteur Institute, under the Chair
manship of M. CALMETTE, Professor LOEWENSTEIN endeavoured 



BY LOEWENSTEIN'S METHOD 269 

to explain the discrepancies between our results and his by 
adducing the following two reason~ : 

(1) The consistency of our culture media was firmer than 
that of the media prepared at Vienna, though both contained 
the same quantity of water of condensation. 

(2) We had not worked in sufficiently close contact with 
skilled clinicians. 

To meet these two objections, we proceeded, in the first place, 
under the guidance of Professor LoEWENSTEIN himself, to change 
the system of coagulation of our media and to adopt the running
steam method used at Vienna. Furthermore, the deposit of the 
blood sample was in most cases seeded in equal parts on to tubes 
sent to us from Vienna by Professor LoEwENSTEIN and on to 
tubes prepared at the Pasteur Institute. 

In the second place, we worked in close contact with eminent 
clinical specialists, who carefully established the clinical diagnoses 
of tuberculosis (Professors Leon BERNARD, SAYE, AMEUJLLE, etc.), 
dementia prrecox (Dr. PAscAL), and rheumatism (Dr. CosTE). 

Proceeding on these lines, we studied : 
(1) The blood of 166 patients suffering from various forms 

of pulmonary, renal, bone or skin tuberculosis. In 71 of 
these cases, a culture grown from the centrifugation deposit 
was simultaneously inoculated by the subcutaneous route 
into 2 guinea-pigs. In the remaining 95 cases, the deposit 
was seeded into 6 tubes, three containing the medium sent by 
LoEwENSTEIN and three containing that prepared in our· 
laboratory. After a period of observation of 3 months, we 
had obtained in all but 2 positive results. In one case, five 
colonies appeared in a single tube 24 days after seeding. The 
morphological characteristics of the culture, as well as its 
virulence for animals, showed that it was a strain of the human 
type. The blood had been obtained from a female patient 
suffering from severe bilateral progressive ulcerative pulmonary 
tuberculosis, according to information supplied by Professor 
SA YE. The second positive culture was also isolated from 
a case of lung and bone tuberculosis under the care of Professor 
SA YE ; the inoculation and seeding of the blood enabled us 
to isolate a strain of mammal bacilli, virulent for guinea-pigs, 
but not yet fully investigated. 
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(2) 113 cases of dementia prrecox, 53 of which were the 
subject of blood cultures, and 60 of cerebro-spinal fluid cultures, 
with simultaneous inoculation into guinea-pigs. 

Among the 53 blood cultures studied, we were able to detect 
no acid-fast bacilli, either by seeding or in ZIEHL-NEELSEN
stained films made with the centrifuge deposit of the blood. 
The media seeded with the 60 cerebro-spinal fluids never 
showed macroscopic cultures ; similarly, the inoculated guinea
pigs remained free, after 3 months' observation, from any 
lesion suggesting tuberculosis. 

(3) Finally, blood taken from 23 patients suffering from 
. various forms of acute or chronic rheumatism. In this group, 

although several of the patients showed obvious signs of 
tuberculosis-and most of them were strongly. allergic-the 
seedings and inoculations remained negative. 

Now that we have set forth the results of the research work 
we have conducted over a period of 3 years, it will be easy to compare 
the figures of our 3 series of blood cultures in order to determine 
the practical value of LoEWENSTEIN's method as a means of detect
ing tuberculous bacillremia. In this general table we shall not 
take account of the cases in which the pres~nce of acid-fast bacilli 
was demonstrated only in the tube scrapings, since we are now 
clear as to the value and significance of these so-called non-reseedable 
micro-cultures. 

Total number of blood cultures made in vivo : 946. 
Total number of tubes seeded : 5,676. 

A. First Series : 
Various fonna of tuberculosis and rheu-

matism ......................... . 
B. Second Series: 

Definitely diagnosed pulmonary, skin or 
· bone tuberculosis •....••...••••..•• 
Dementia prrecox ..•••.••.•...••.•.• 
Acute or chronic rheumatism •••••••.•• 

C. Third Seriu: 
Fairly advanced pulmonary, skin or bone 

tuberculosis ••.•••..••.••••••••••• 
Dementia prrecox, blood •••••••.•.••• 
Dementia prrecox, cerebro-spinal fluid •. 
Acute or chronic rheumatism •..•••.•.. 

Total .........•...... 

Number of Positive Per-
cases results centage 

500 9 1.8 

90 1 1.1 
30 0 

. 14 0 

166 2 1.2 
53 0 
60 0 
23 0 -936 12 1.2 
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This table shows a total of 12 positive results among 936 samples 
examined-that is, 1.2 per cent. It will also be observed that 
all the blood cultures in- cases of dementia prrecox and rheumatism 
remained negative. 

Before discussing these results, we should like to give an account 
of the new series of investigations we have undertaken, in co-opera
tion with M. CosTIL, in order to ascertain whether our failure 
might be due to some errors of technique, which might have occurred 
inadvertently in the course of our experiments. With these consi
derations in view, and by agreement with the author of the method, 
M. CosnL proceeded to Vienna, where he worked for a week in 
LoEWENSTEIN's laboratory. During this time, he had an 
opportunity of applying LoEWENSTEIN's technique to 32 blood 
samples, in accordance with the following experimental plan : 

Each treated sediment was seeded on the surface of 4 to 6 tubes 
of a medium supplied, in equal parts, by the Vienna laboratory 
and the Pasteur Institute. Part of these tubes remained under 
observation in LoEWENSTEIN's laboratory, whilst the remainder 
were brought back to the Pasteur Institute by M. CosTIL. 

The 32 examinations made related to : 

(1) 24 blood samples which had been sent to Professor 
LoEWENSTEIN ; 

(2) 8 blood samples which had been obtained from the 
Pasteur Institute. 

The results of these blood cultures have been derived exclusively 
from the reading of the tubes observed in our laboratory ; they are 
set forth in the table on the following page 272. 

We observe that, of the 24 seedings of the first group, 20 yielded 
negative results, both in the Vienna and in the Pasteur Institute 
tubes. The 4 other blood samples yielded four positive cultures ; 
direct examination of the centrifugation deposits had, however, 
already shown in two cases enormous masses of acid-fast bacilli, 
the appearance of which is shown in Figures 1 to 5. 

These two cultures referred to patients suffering, one of them 
(W. R., No. 18,204) from acute polyarthritis, and the other (B. H., 
No. 18,206) from erythema induratum of Bazin. The colonies, which 
were very numerous in all the tubes supplied by LoEWENSTEIN's 
laboratory, appeared after 20 days ; whilst, in the tubes supplied 
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by the Pasteur Institute, 16 colonies were noted in one instance 
and two in another. It should be said at once that this difference 
is easily explainable by the fact that the former were seeded with 
ten times the dose used for the latter. 

BLOOD CULTURES MADE AT VIENNA IN PROFESSOR LOEWENSTEIN'S LABORATORY. 

Direct Results, number or colonies 
Blood Source Date examina- thirty days after seeding 

aample of supply ol tion of No. seeding deposit Pasteur Institute I Loewenstein 
tubes tubes 

First Series consisting of Samples supplied by LoEWENSTEIN. 

18,203 Prof. Falla 3.V.34 0 0 
18.204. Pr. Loewenstein 3.V.34 +++ 16 Numerous 
18,205 Prof. Neumann 3.V.34 0 0 
18,206 Prof. Neumann 3.V.34 +++ 2 Numerous 
18,207 Prof. Neumann 3.V.34 0 0 ,· 
18 208 Prof. Neumann 3.V.34 0 0 
18.209 Prof. Neumann 3.V.34 0 0 
18,210 Prof. Neumann 3.V.34 0 0 
18.211 Prof. Neumann 3.V.34 0 0 
18,214 Prof. Reitter 3.V.34 0 0 
18,216 Prof. Neumann 4.V.34 0 0 
18,217 Prof. Neumann 4.V.34 0 0 
18,218 Prof. Vilardell 4.V.34 0 0 
18,219 Prof. Berger 4.V.34 0 0 
18.220 Prof. Berger 4.V.34 0 0 
18,221 Prof. Berger 4.V.34 0 0 
18,222 Prof. Berger 4.V.34 0 0 
18,223 Prof. Berger 4.V.34 0 0 
18,224 Prof. Berger 4.V.34 0 0 
18,225 Prof. Berger 4.V.34 0 0 
18,226 Prof. Berger 4.V.34 0 0 
18.227 Prof. Berger 4.V.34 0 0 
18,228 Prof. Meller 4.V.34 Numerous Infected 
18,229 Prof. Meller 4.V.34 Numerous 0 

Second Series consisting of Samples brought from the Pasteur Institute. 
18,233 Pasteur Inst. 4.V.34 - 0 0 18,234 Pasteur Inst. 4.V.34 - Numerous o. 18,235 Pasteur Inst. 4.V.34 - 16 0 18,236 Pasteur Inst. 4.V.34 - 0 0 18,237 Pasteur In st. 4.V.34 - 0 0 18,238 Pasteur In st. 4.V.34 - Numerous A few col. 18,239 Pasteur In st. 4.V.34 - 0 0 18,240 Pasteur Inst. 4.V.34 - 3 4 

-. 
Nos. 18,233, 18,236, 18,23? and .18:239, blood of fresh rabbits. 
No. 18,234, blood of rabbtt arttflctally infected with 1/10 OOOth mgrm. of 

human bactiU. ' 
No. 18,235, blood of rabbit inoculated with 1 /1 OOOth mg f BCG 
No. 18,238, blood of a rabbit infected with 1/1,00oth m rm. 0 

• . · 
No. 18,240, blood of a rabbit infected with 1 /1 OOOth mggrrmm. off hbu~an bbac~lli. 

• . o ovme actlli. 
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The two other positive cases, which relate to two patients (P. I., 
No. 18,228, and S. A., No. 18,229) suffering from sympathetic 
ophthalmia, yielded very numerous colonies in the tubes supplied 
by the Pasteur Institute ; those of Vienna were either desiccated 
or affected by secondary contamination, and it is possibly these 
circumstances which prevented the development of Koch's bacillus. 

The biological reactions and inoculations into the guinea-pig 
enabled us to ascertain that all four strains were tubercle 
bacilli of mammals. 

As regards the 8 samples of the second group, 4, which were 
fresh rabbit blood, were used as controls and remained sterile 
in the tubes procured from both sources. The 4 remaining samples, 
which were blood of fresh rabbits inoculated with 1/1,000 or 
1/10,000 mgrm. of bacilli of human or bovine origin, or of BCG, all 
gave positive results in the tubes prepared in Paris. The number 
of colonies obtained, except for BCG, was proportionate to the 
quantity of material used for seeding. On the other hand, in 
two cases, these samples, seeded on to the tubes of Professor 
LoEWENSTEIN's laboratory, produced no growth of microbes. 

This table brings out clearly the following three facts : 

(1) The presence of Koch's bacillus in 16 per cent of patients 
suffering from various diseases, detected by blood culture in 
Professor LoEWENSTEIN's laboratory. 

(2) Presence in the centrifugation deposit of the blood 
of persons suffering from erythema induratum and acute poly
arthritis of large quantities of bacilli detected by direct 
examination of the smears. 

(3) As regards the culture media, the Pasteur Institute 
tubes proved at least as sensitive as .those supplied by the 
Viennese author. 

DISCUSSION. 

Having now completed the account of our work, we can proceed 
to consider whether an analysis of all the various factors that have 
operated in the course of our investigations will yield an explanation 
of our negative results. · 

In the first place, it is unlikely that differences of technique 
can be the cause of our failure. We have familiarised ourselves 

, 10 
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with the method over a period of four years, and the regularity of 
our experimental results warrants the belief that we are fully 
conversant with its every detail. · 

Moreover, it may be supposed that this factor does not play 
an essential part, since the successive modifications which Professor 
LoEWENSTEIN introduced in the course of two years in the various 
phases of the treatment of the centrifugation deposit for seeding 
purposes have not prevented him from regularly obtaining a high 
percentage of positive blood. cultures, relating alike to cases of 
tuberculosis, dementia prrecox, rheumatism and other diseases of 
nervous origin or of obscure retiology like erythema induraturn. 

Besides, if some errors have crept into the technique we have 
followed in applying the method, they are not discernible, for 
Professor LoEwENSTEIN, who twice witnessed the preparation of 
the blood cultures in our laboratory, has himself testified to the 
correctness of the procedure followed both by our assistants and 
ourselves. 

We would point out, moreover, that, as far back as 1930, one of 
us, who was then barely acquainted with the details of blood 
culture, secured in Professor LoEWENSTEIN's laboratory abundant 
cultures, which we have been subsequently unable to obtain in the 
Pasteur Institute. Again, it sufficed for our assistant, M. CosTIL
who worked in Paris for months on more than a hundred seedings 
of blood samples from selected tuberculosis and other patients, and 
failed-to. apply the very same technique at Vienna to obtain 
after a few days, with a group of heterogeneous diseases, a high 
percentage of positive results (16 per cent). 

Finally, the question of technique is irrelevant to the considera
tion that Professor LoEWENSTEIN is able fairly frequently to 
detect considerable nuinbers of bacilli by direct examination of 
the centrifugation deposit of the blood or cerebro-spinal fluid of 
patients suffering from dementia prrecox, rheumatism, chorea or 
erythema induratum. We ourselves have never found this in any 
of the hundreds of smears we have examined. 

In the second place, let us consider whether the cultur~ medium 
we used may be made responsible for . the discrepancy in the 
results. 

~ith this object in view, we made numerous seedings, for compa
rative purposes, on equal numbers of culture tubes from Vienna 
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and from Paris. These tubes were seeded either with bacillary 
emulsions or with artificially infected blood samples, or with the 
blood of tuberculous guinea-pigs and rabbits. These experiments 
demonstrated the absolute equivalence of the two media in point of 
sensitiveness. Our seedings proved fertile in the Paris and Vienna 
tubes alike whenever the substance examined contained· not less 
than twenty bacilli per cubic centimetre. 

On the other hand, when the LoEWENSTEIN technique is applied to 
the heart blood of patients who have died of progressive tuberculosis, 
our frequently very high positive results (40 per cent) agree perfectly 
with Professor LoEWENSTEIN's experiments on cadavers. Fur
thermore, it is in these cases only that we secured the development. 
of numerous colonies in all the tubes seeded with each sample. 

Again, we saw that, whilst our culture medium proved identical 
with that of Professor LoEWENSTEIN in the first series of blood 
cultures made by our assistant, M. CosTIL, at Vienna (sea table, 
page 272), it proved much more sensitive in the second series, 
since the Pasteur Institute tubes yielded 4 positive results for 8 
seedings, whereas those of Vienna yielded but 2. 

A difference iri the sensitiveness of the medium can thus also 
not be adduced to explain our complete failure in cultures made 
with 60 cerebro-spinal fluid samples from dementia prrecox patients, 
for the simple reason that half of the seedings were on tubes supplied 
from Vienna ; here, again, technique plays no part. Now, Professor 
LoEWENSTEIN obtains fairly frequently, under like conditions and 
using the same media, positive results both by direct examination 
and by culture ; the latter is so luxuriant that it seems to point to 
a bacillary density comparable with that sometimes observed 
in sputum (see Plate 6). 

There remains now to analyse the objection concerning the co
operation that should be maintained between the clinicians and 
the biologists in order to determine the most likely moment of the. 
passing of Koch's bacillus into the blood, such conditions bei.ng 
essential for the success of the blood cultures. It will have been 
observed that, in the third series of blood cultures, we took particular 
care to secure that co-operation between the clinic and the laboratory 
but the percentage of positive results (among 290 cases studied in 
this series) was more or less identical (1.2 per cent) with that pre
viously obtained. 
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On the other hand, identical samples of blood, that were sent 

both to ourselves and to Professor LoEwENSTEIN by Professor 
SA YE, of Barcelona, gave positive results on several occasions in 
the Vienna laboratory, whereas the~ proved negative throughout 
at the Pasteur Institute. 

The same thing happened in October last with samples takeR 
from twelve persons suffering from acute disseminated tuberculosis 
selected by Professor Leon BERNARD. The blood culture was 
made in our laboratory under the guidance of Professor LoEWEN
STEIN himself, and the seedings were made in tubes which he had 
brought, but no single culture was isolated. 

In view of the fact that Professor LoEWENSTEIN finds so high 
a percentage of positive blood cultures in the diseases we have 
studied, it is difficult to conceive that the propitious moment for 
the taking of the blood sample can be determined only by Viennese 
clinicians and not by those of Paris or elsewhere. 

There is even a striking contrast between our positive results 
and those of Professor LoEWENSTEIN. Among the 12 strains 
isolated from the 936 blood samples examined by us, there was none 
which was represented by a positive culture in the whole of the 
6 tubes seeded with each sample; in most cases we-noted the deve
lopment of bacilli in one single tube, and in 2 instances on 2 tubes. 
The colonies were always few in number-i:e., 5, 8, or 25 colonies 
at the outside. Now, Professor LoEWENSTEIN, in his positive 
results, secures cultures in all the tubes, and they nearly always 
show innumerable colonies. 

Plate 6 shows tubes corresponding to 12 blood cultures made 
at Vienna by M. CosTIL during his stay in Professor LoEWENSTEIN's 
laboratory and brought back by him. A glance at these cultures 
will enable what we have just said to be clearly appreciated. 

Moreover, it will be noticed that these blood cultures were ob
tained with samples from patients suffering from such different 
diseases as tubercle, dementia prrecox and rheumatism. 

At first sight, one naturally wondered whether these were really 
cultures of tuberculosis bacilli of ,the mammal type. Now, we 
identified 12 strains which were brought to us in October last 
by Professor LoEWENSTEIN himself and had been obtained from 
patients suffering from the same diseases, and are able to say that 
they were really virulent and that most belong~d to the human 
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type. This is also true of the strains shown in figures 1 to 5 and 
already discussed above. 

In conclusion, we would say one word as regards positive results 
by direct examination disclosing an abundance of bacilli that will 
be appreciated by a glance at the photographs reproduced on 
pages 279 to 282. Their quantity is at times so considerable that 
several clumps, each containing thousands of the bacilli, are 
sometimes found within one and the same microscopic field ; closer 
examination has shown them to belong to strains of human origin. 
It is inconceivable how such masses of virulent bacilli can thus 
circulate freely in the blood stream without producing microbial 
embolism. 

CoNCLUSIONS. 

(1) Very numerous and varied experiments enable us to assert 
that, without a doubt, the culture medium the composition of 
which has been laid down by Professor LoEWENSTEIN proves 
superior to all the media so far proposed for the culture of tubercu
losis bacilli of human, bovine or avian origin. 

(2) 936 blood samples, seeded on to this medium in about 6,000 
tubes, subject to the most careful observance of Professor LoEWEN
STEIN's directions, only yielded a total number of twelve positive 
results, or 1.2 per cent. The blood samples had been obtained 
from patients suffering from various forms of acute or chronic 
tuberculosis, rheumatism and dementia prrecox. 

(3) If consideration is limited to the blood cultures with samples 
from tuberculous patients, the positive results total 1.58 per cent. 
The appearance of the cultures showed every case to be one of 
invasion of the blood by small numbers of microbes only. In most 
cases, the isolated strain was of a human type. 

(4) Cultures with 37 blood samples from patients suffering from 
acute or chronic rheumatism, and 83 blood samples and 60 cerebro
spinal fluid samples from patients suffering from dementia prrecox, 
remained negative. 

(5) The considerable difference between th~ percentage of our 
positive results with tuberculous patients and that of Professor 
LoEWENSTEIN, as well as our complete failure with patients suffering 
from rheumatism and dementia prrecox, could not be explained 
by adducing errors of technique, or differences in the sensitiveness 

.. . 
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of the culture media, or, finally, insufficient co-operation between 
cJinics and laboratory. · . 

(6) The luxuriant appearance of the cultures obtained in Pro
fessor LoEWENSTEIN's own laboratory, as well as the positive 
results noted on direct examination of the centrifugation deposit 
in eases of dementia prrecox, erythema induratum and polyarthritis, 
were never found by us, or in the other laborat!Jries, ~espite the 
combined efforts of a large number of qualified research workers. 

(7) Despite its superiority, on the practical side, over the other 
methods of culture, the method advocated by. LoEWENSTEIN is 
less sensitive as a means of detecting tuberculous bacillremia than 
inoculation into the guinea-pig1• The latter method, when used 
by us in connection with patients suffering ~rom progressive forms 
of tuberculosis, ·yielded us a higher percentage of positive results 
than blood cultures. We believe that the many processes through 
which the blood passes in LoEWENSTEIN's method, as well as the 
laking, successive washings and repeated centrifugation to ,which 
it is subjected, are injurious to the preservation of the vitality of 
the bacilli, which, according to our investigations, are most 
commonly present in isolated units. 

Our experiments, and others which we have published with 
CosTE and CoSTIL,a show that, without a doubt, LoEWENSTEIN's 
theories concerning the alleged inhibitory effect of hremoglobin upon 
the cultures are not justified, and that the seeding on LOEWENSTEIN's 
egg medium, of pure blood (in co-operation with CoSTIL) which 
has simply been rendered incoagulable by 'citrate of soda and laked 
with distilled water-and especially its immediate inoculation 
of that blood ~to the guinea-pig (without. exceeding a dose of 
5 cubic centimetres by the subcutaneous route)-yields more 
frequent and more reliable positive results. It is along these 
lines that we propose to conduct our future research into tuber" 
culous bacillremia. 

: SAENZ, CosTIL et SADETTIN, C. R. Soc. de Bioi. 1935, 118, p. 1159, 
SA~NZ, CosTE and Cosni., C. R. Soc. de Bioi., 1932, 111, page 934. 
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No. 1. M I CROSCOPIC F I ELD SHOWING TilE S)II::AR PREPARED FRO)! T N E CENTRI· 

FUGATION DEPOS IT OF BLOOD BEFORE SEEDI NG, I N PROFESSOR LOEWENSTEIN'S 

LABORATORY (PATIENT No. 18,206, S U FFERING FROlll ERYTHEMA IND U RATU)l 

OF BAZIN, UNDER TREATMENT BY P ROFES SOR r\EUl\IANN). 

The culture showed that the bacilli in question were tubercle bacilli 
virulent for sensitive animals. The enormou s number of black spots will be 
observed ; each of these corresponds to a clump of acid-fast bacilli. 

In one of these clumps below and to the right, thousands of bacilli were 
counted . 
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.\'0 . 2. ONE OF THE CLUMPS OF TilE PIIEVIO US PREPARATI O=" G RE ATLY l\IAG ! F l E D 

(1'\o. 18,206). 

• The distribution or the clumps or bacilli over the microscopic fie ld should 
be observed . 

No. 3. A NOTH ER V I EW OF TilE SAME S LI DE (No. 18,206). 
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No. 4. MICROSCOPIC FIELD OF A SM EAR PREPARE D FROl\1 THE CENTRIFUGATION 

DEPOSIT OF BLOOD BEFORE SEEDING, IN PROFESSOR LOEWENST E IN'S LABO

RATORY (PATIENT \V. R., No. 18,204, SUFFERI NG F RO!II ACUTE POLYARTHRITIS 

UND "-R TREATM E!'T BY PROF ESSOR LO EW ENSTEI N). 

The examina tion of this culture showed that t he bacillus was a tubercle 
bacillus of the huma n t ype. 

No. 5. A N ISOLATED CLIJ~IP FRO~I T il E PHE\"IO US PREPARATION (J:\0 . 18,204). 

' 

•• 
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ft.'o. 6. ORIGINAL TUBES oP THE CULTURES FROM PROFESSOR LoEWENSTEIN'S 

LABORATORY. 

The luxuriant and confluent nature of the innumerable colonies invading 
the whole surface of the medium will be noticed. All these cultures proved 
virulent for the guinea-pig. 

Tube 1. No. 15,266, Patient N. J., Rheumatism, Prof. Reitter. 
Tube 2. No. 16,807, Patient H. F., Dementia prlllCox. 
T)lbe 3. No. 16,573, Patient W. K., Rheumatism, Prof. Reitter. 
Tube 4. No. 13,683, Patient A., Tuberculosis. 
Tube 5. No. 16,506, Patient A. H., Rheumatism. 
Tube 6. No. 16,488, Patient S. ·J ., Tuberculosis of tongue, Dr. Markus. 
Tube 7. No. 16,616, Patient K. E., Tuberculosis of eye, Prof. Meller. 
Tube 8. No. 16,244, Patient 209, Dementia przcox, New York. 
Tube 9. No. 16,299, Patient W., Skin tuberculosis, Prof. Kren. 
Tube 10. No. 16,613, Patient W. K., Rheumatism, Prof. Reitter. 
Tube 11. No. 16,810, Patient K. E., Dementia prlllCox. 
Tube 12. No. 16,493, Patient M. M., Rheumatism, Prof. Reitter. 
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2. TUBERCULOUS BACILLlEMIA. 

By 

A. STANLEY GRIFFITH, M.D., Ph.D., D.P.H. 

There are at the present day two opposed conceptions regarding 
the sequence of events following invasion of the body by the tubercle 
bacillus. 

According to the more general view, tuberculosis manifests 
itself by characteristic morbid processes, of which tubercles are 
the most conspicuous, and is at the outset invariably a local disease, 
its primary manifestations (known as the primary complex) oc
curring at the points of invasion of the bacilli or in the lymphatic 
glands in immediate relation or both. After the setting-up of 
the primary complex, the course of the infection depends very 
much upon the natural powers of resistance of the individual. 
In highly resistant individuals, the bacilli are retained within 
the region of the primary comptex, the bacilli are walled off and 
the tuJ>erculous process is arrested. 

During the earliest phase of an infection in a resistant individual, 
it is possible that bacilli in small numbers may enter the blood, 
but, if so, they die out, since no distal lesions indicative of such 
invasion can be found in persons who have died from causes other 
than tuberculosis, but who show at autopsy healed local tuberculous 
lesions. 

In less resistant individuals, the few bacilli which at this early 
stage of the infection pass through the first line of defence into 
the efferent lymphatics and so enter the blood stream settle in 
some distant part--either a bone, or a kidney or the brain-multiply 
and give rise to lesions which themselves may become centres of 
diffusion, the primary complex often undergoing retrogressive 
changes. In the highly susceptible person, the primary lesions 
extend, the disease becomes generalised and death ensues from 
acute general miliary tuberculosis of all the organs of the body, 
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a condition which could only have been caused by the entry of 
tubercle bacilli in large numbers directly into the blood. . 

Between the two extremes of a single distal lesion and profuse 
general miliary tuberculosis an infinitude of degrees of dissemin
ation have been observed. Thus, from anatomical-pathological ob
servations it is certain that, in a case of disseminated tuberculo
sis, there must have been a period between the inception of the 
primary complex and generalisation of the disease when the blood 
contained tubercle bacilli in greater or less abundance and for 
a longer or a shorter time. 

The second conception, held by a minority, is that tubercle 
bacilli invade the blood very soon after infection, multiply and 
produce a septicremia of variable intensity and often considerable 
duration before the stage of nodular formati~n. The clinical 
picture of this form of bacillary invasion is that of a general infection 
resembling typhoid fever and was interpreted by LANDouzv as a 
tuberculous bacillremia and designated by him typho-bacillosis. 
CALMETTE, as is well known, supported this view and, moreover, 
believed that it could occur without causing symptoms. The . 
tubercle bacilli, entering the body usually through the mucous mem
branes of the mouth, nose, throat or intestines, remained latent 
in the lymphatics or in the blood for a period more or less pro
longed before setting up the first primary lesion which might be 
in some part very distant from the point of entry of the bacilli. 
On clinical grounds, other French observers have upheld this 
hypothesis of pre-nodular invasion of the blood ; but it has re
mained for LoEWENSTEIN to affirm it boldly on the ground of the 
results of his blood cultures. As recently as October 1933, he 
writes: 

" The first stage of tuberculosis is not characterised by 
the primary complex, but by the bacillremia, and there exist 
tuberculous infections unaccompanied by nodule formation." 

METHODS OF DEMONSTRATING TUBERCLE BACILLI IN THE .BLOOD. 

~e oc.currence, the' duration and the intensity of a tuberculous 
bacdlrelllla have ~een the subjects of laboratory investigations 
over a very long time. 
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The methods adopted of revealing the presence of tubercle 
bacilli in the circulating blood have been three-namely, micro
scopical examination, cultivation and animal inoculation, the whole 
blood or centrifuged deposits being utilised. 

:\ficroscopical examination is so beset with pitfalls and sources 
of error, which have been fully exposed by WILSON, that no reliance 
at all can be placed on the results of observations of this kind. 

With regard to the comparative reliability of the other two 
different opinions have been expressed, but the consensus of opinion 
is in favour of the animal inoculation test. With this view I 
agree if it is restricted to infections with virulent mammalian 
tubercle bacilli. When in comparative investigations of dupli
cate samples of blood the one or the other method has appeared to 
give better results, the difTerences may be attributed to chance 
distribution of the scanty tubercle bacilli resulting in the presence 
of a bacillus or two in one portion of the blood and not in the other. 

RESULTS OF PUBLISHED INVESTIGATIONS. 

WILSON 1, in his very useful review of the literature of tuberculous 
bacilhemia, has divided the investigators of the blood into two 
groups-those who obtained uniformly negative results and those 
who succeeded in demonstrating tubercle bacilli in the peripheral 
blood. 

Leaving out of account for the moment the work of LoEWENSTEIN 
and his collaborators, one finds that the negative results far 

· outnumber the positive, in spite of the fact that most of those who 
got negatives strictly followed LoEWENSTEIN's technique. The 
successful searchers may be subdivided into those who have found 
the bacilli rarely and sparsely and those who, like LoEWENSTEIN, 
have found them frequently and more or less abundantly. 

The workers who have never succeeded and those who have 
demonstrated them in only a small proportion of the cases examined 
have concluded that a tuberculous bacillremia occurs only as an 
inconstant and transient phenomenon. The tubercle bacilli which 
enter the circulation during the. course of the infection do not remain 
_for long in the blood, but are rapidly filtered ofT by the tissues. 

• Med. Res. Council. Sp. Rep. Series; No. 182, 1933. 
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In striking contrast to the resultS of most other observers are 
those of LoEWENSTEIN, who, since 1930, has reported successes 
in ever-increasing proportion and in the most diverse clini~l 
conditions, both tuberculous and 'non-tuberculous. In 1933, h1s 
investigations had extended to 15,000 samples of blood, and they 
now exceed 17,000. · 

Among the diseases not. generally regarded as tuberculous, 
LoEWENSTEIN (with REITTER) has recently been paying particular 
attention to acute rheumatism, one of a group of serous in flam-· 
matory conditions which he believes are caused by the tubercle 
bacillus. In acute rheumatism he states that he has found tubercle 
bacilli, not only in the blood, but also in the tonsils and the articular 
cavities. He also claims to have found the bacilli in the blood 
and the cerebro-spinal fluid of cases of chorea, dementia prrecox 
and retro-bulbar. paralysis, and in the blood of a series of ocular 
and skin affections. 

DISCUSSION OF TECHNIQUE • 

. LoEWENSTEIN attributes the failure of other workers to demon
strate tubercle bacilli in the blood to three main causes : (1) not 
following his technique of media-making sufficiently closely, a 
technique which he himself is constantly changing ; (2) not freeing 
the blood deposits from hremoglobin ; and (3) not taking the blood 
samples at the right moment or frequently enough. 

For growing tubercle bacilli from the blood, LoEWENSTEIN 
insists upon the importance of using his synthetic asparagin egg 
medium, coagulated at 80° C. in flowing steam. There is no doubt 
that this medium is .good for the primary cultivation of tubercle 
bacilli. But it is not superior to the phiin egg medium which 
F. GRIFFITH and I, independently of DoRSET, found, when working 
for the Royal Commission on Tuberculosis, to be much more reliable 
for primary cultures of tubercle bacilli than the coagulated serum: 
media which had up till then been used for this purpose. 

LoEWENSTEIN was good enough to send me 20 tubes of his medium 
prepared in Vienna, and I made a series of comparative tests. 
I fo~nd that all three types grew on his medium in primary culture, · 
but m some of the tests growth was much more luxuriant on the 
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Cambridge 5 per cent glycerine egg than on the Vienna " synthetic 
egg " (the percentage of glycerine in the latter was not stated). 
Moreover, on several occasions I obtained cultures from blood 
on plain egg medium when the Vienna medium sown with the same 
blood deposits failed. 

LoEWENSTEIN also emphasises the importance of removing all 
. traces of hremoglobin from the centrifuged deposits before sowing 

the tubes because, in his view, hremoglobin inhibits the growth 
of the tubercle bacillus. My observations do not entirely bear 
out this statement. On many occasions I have obtained cultures 

· directly from the heart blood of experimentally tuberculous animals 
and from blood artificially infected with tuberculous pus. In 
these experiments, however, the amount of blood used was not 
more than sufficient to spread very thinly over the surface of the. 
medium. When thick layers of blood, containing numerous tubercle 
bacilli, are put on, growth. is scanty and may be completely 
inhibited. 

In the course of these tests a method of preparing a blood medium 
was devised which brings out clearly the inhibitory action of bremo
globin. A blood egg medium was prepared in the following 
way : Tubes of plain egg were taken and all the condj!nsation water 
was removed by pipette. Over the surface of each tube about 
0.1 c.c. (2 large drops) of citrated goat's blood was made to flow 
evenly, and the tubes were kept in a horizontal position for 2 days or 
until the blood had become so adherent that when the tube was 
stood vertically none of the blood slipped from the surface. After 

·from 2 to 3 weeks all the blood is absorbed into the medium, which 
is then ready for use. · It was found that when tubes of this blood 
medium were sown with tuberculous pus from a guinea-pig and 
incubated, no growth was obtained, although on ordinary egg 
(or on egg to which goat's blood plasma or sodium citrate had been 
added in the same way as the blood) sown with equivalent amounts 
of the pus the colonies were numerous. The tubercle bacilli not 
only fail to grow on this medium, but eventually they die. If 
scrapings are taken from the surfaces of blood tubes which have 
been sown with pus and incubated for more than 2 months, and 
spread upon ordinary egg, the bacilli, demonstrable microscopically 
in the scrapings, do not produce colonies. Moreover, if the scrapings 
are injected into guinea-pigs, they do not cause tuberculosis. · 
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The explanation of the inhibitory action of the medium may 
perhaps be that the hremoglobin, having a strong affinity for oxygen, 
absorbs this from the egg medium itself, thus fixing an element 
which is essential for the vitality and growth of the tubercle bacillus. 
The necessity of using only· small quantities of untreated blood 
for success in the culture of tubercle bacilli by directly smearing on the 
surface of coagulated egg makes impracticable ~he use of whole blood 
for demonstrating slight degrees of bacillremia. One must, as 
LoEWENSTEIN has recommended, hremolyse the blood, centrifuge 
and sow the deposits (I have used the distilled water technique). 

The claim of LoEWENSTEIN to have demonstrated tubercle 
bacilli in the blood of a high proportion of persons suffering from 
tuberculosis or from certain other affections not hitherto regarded 
as tuberculous has been contested mainly on two grounds. In 
the first place, about 30 per cent of his cultures are described as 
"microscopic positives". CouRMONTI also has recently reported 
that the great majority of the 62 positive blood cultures which · 
he obtained from 151 cases were of this kind. What is the nature of 
these so-called " microscopic cultures " ? Nothing' is visible in the 
shape of colonies, but, on scraping the surface of the medium and 
making a film preparation, acid-fast bacilli are found in greater or 
less abundance. On subculture they may, according to CoURMONT, 
persist and grow scantily for 2 or 3 generations, but finally 
they disappear. As WILSON has pointed out, there are many 
sources of error in the mieroscopical demonstration of tubercle 
bacilli, though LoEWENSTEIN and CouRMONT are convinced that 
they were tubercle bacilli from the blood. To account for the 
failure of the bacilli to develop, CouRMONT advances the hypothesis 
that tubercle bacilli which normally circulate in the blood are 
attenuated in their virulence and lowered in vitality as the result 
of the action of bactericidal and other defensive substances in the 
blood. He also thinks that these bacilli circulating in the blood are 
young forms which have not yet acquired their protective waxy 
envelope, and, being, as it were, naked, are very vulnerable. I 
have never found in my own work that attenuated tubercle bacilli 
are any less capable of developing colonies than virulent bacilli, · 
and they are also able to multiply in the guinea-pig, though they 

1 Journal de Mt!decine de Lyon, 1933, No. 331, page 627 •. 



BY LOEWENSTEIN'S METHOD 289 

do not always produce typical lesions. I therefore cannot accept 
CouRMONT's hypothesis. 

In the second place, it is contended, LoEWENSTEIN has not proved, 
except in a minority of instances, that his macroscopic cultures were 
really tubercle bacilli ; they may have been acid-fast saprophytes. 
Among the considerable number of his strains, LoEWENSTEIN 
reports that 14 were, in fact, acid-fast saprophytes which 
grew rapidly and abundantly and with a yellow or orange pigment, 
and there may have been other saprophytic strains which, in the 
absence of virulence tests, he failed to recognise. But, nevertheless, 
there is, .I think, very little doubt that the majority of the strains 
which he has obtained, at any rate in the last two or three years, 
were tubercle bacilli. In the spring of 1932, I was in Vienna, 
and Professor LoEWENSTEIN showed me a large number of cultures, 
many of recent origin. They all appeared to me to be cultures of 
tubercle bacilli, but, in order to make sure, I asked him to send 
me a selection. He sent me 24 cultures, and I found that 17 
were typical human and 7 were typical avian strains. These results 
were reported in the Lancet of September 9th, 1933. 

Although his findings had not received any important corrobo
ration, Lol!:wENSTEIN remained convinced that the tubercle bacilli 
which grew in his culture tubes actually came from the blood, and, 
in 1932, at his request, the President of the Health Committee of the 
League of Nations arranged an international inquiry into his 
technique of blood cultures, in which I was invited to assist. 

THE AUTHOR'S INVESTIGATIONS. 

The plan of the investigation, so far as it related to me, was 
to examine in Cambridge specimens of human blood, taken from 
persons in England, duplicate portions of which had been sent to 
Vienna, and to study in Cambridge every strain of acid-fast bacillus 
obtained at the two places. Professor LoEWENSTEIN asked that 
each collaborator should send at least 50 specimens of human blood, 
as failure might attend the earlier efforts of one unused to the 
technique of blood culture. On account of other work I could 
not undertake to examine so many specimens of human blood. 
Moreover, recalling the almost complete failure of English workers 
to demonstrate tubercle bacilli in human blood and the discordant 

11 
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results obtained by LoEwENSTEIN and other workers when duplicate 
specimens of the same blood were examined, I doubted whether 
final conclusions could be reached by examining human blood ~nly. 

For example, the cultivation of 50 or more blood specimens 
might not yield a single positive result either at Cambridge or at 
Vienna. On the other hand, some specimens might be positive 
in Vienna and not in Cambridge and my failure in these instances 
to obtain cultures could be attributed, as in so many previous 
independent inquiries, to an imperfect technique. Moreover, 
mere confirmation subsequently of the fact that the acid-fast 
organisms obtained in Vienna were tubercle bacilli would not 
prove that the bacilli had come from the blood. 

In order, therefore, to ensure that some of the specimens would 
contain tubercle bacilli and at the same time to obviate all uncer
tainty regarding the origin of the tubercle bacilli cultivated from 
the blood specimens, I arranged, with the full approval of Professor 
LoEWENSTEIN, to send blood from animals as well as from human 
beings. By taking serial samples of blood from animals inoculated 
either intravenously or subcutaneously, one could be certain 
that a proportion of the specimens submitted to examination would 
contain tubercle bacilli, and, what was of greater importance, one 
would be in a position to check the results by comparing the 
characters of each blood culture with those of the original inoculum. 

ExPERIMENTS WITH HuMAN BLOOD. 

Previous to this investigation my observations on human blood 
were limited to four specimens. They were obtained through 
the kindness of Dr. R. CoLLIS from children under 6 years of age ; 
three were suffering from tuberculous meningitis and one from 
chorea and a tuberculous hip. The blood, in total about 70 c.c., 
was used for cultures and the inoculation of ten guinea-pigs. The 
results of all these tests were negative. 

For the present investigation, 15 spel!imens of human blood 
were kindly sent to me by Mrs. ScHWABACHER from London and 
by Dr. STOTT from Papworth, by kind permission of Sir Pendrill 
VARRIER-JONES. The specimens were obtained from 8 cases of 
advanced phthisis pulmonalis, 3 cases of tuberculosis of bone or 
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joint, 3 cases of acute rheumatism and one case of erythema nodo
sum. One of the phthisis cases died soon aft"erwards of general 
tuberculosis and tuberculous meningitis. 

Results in Cambridge. 

Cultivation Experiments.-Owing either to the small amount 
of blood supplied or for other reasons, I was unable to make cultures 
from 7 specimens. The cultures from 8 specimens remained sterile. 

Guinea-pig lnoculations.-AII the specimens were tested by 
subcutaneous injection on the guinea-pig, 12 each on two and 
3 each on one, the total amount of blood inoculated being 115 c.c. 
The 27 guinea-pigs were killed in periods ranging from 70 to 305 days 
and on autopsy were found to be free from any sign of tuberculosis. 
Cultures sown from the inguinal glands of 4 guinea-pigs which 
lived from 277 to 305 days remained sterile. My results with 
human blood therefore were entirely negative. 

Results in Vienna. 

Of the 15 tubes of human blood sent to Vienna one was broken 
in the post. Professor LoEWENSTEIN reported that, of the 14 
specimens examined by him, 11 were negative and 3 produced macro
scopic cultures. He sent me primary cultures from· these three 
specimens. One tube showed about a dozen raised creamy warty 
colonies. The others were closely studded with raised creamy 
colonies, aggregated together in places to form warty masses. Two of 
the cultures were contaminated and were freed from the contaminants 
by treatment with potassium hydrate or sulphuric acid. 

In subculture, each strain produced the luxuriant growths 
of the eugonic human type of tubercle bacillus and each strain 
was virulent for the guinea-pig, producing general tuberculosis 
of the type which usually follows inoculation of human bacilli. 

I call special attention to the number of colonies which grew 
on Professor LoEwENSTEIN's tubes, although the actual amount 
of blood dealt with was no more than 1.5 c. c .. in one and 2.5 c.c. 
in another instance ; I have already stated that the cultures were 
of virulent human bacilli. It is impossible to believe that 3 samples 
of blood containing tubercle bacilli in such abundance could each 
be so divided that the Vienna portion contained tubercle bacilli 
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and the Cambridge none, or that blood infected with virulent 
tubercle bacilli to that degree could fail to produce tuberculosis 
in any of 5 guinea-pigs. 

EXAMINATION OF ANIMAL BLOOD. 

Forty-six samples of blood from 3 goats and 2 calves were taken. 
Goats were used in 3 experiments because of the ease with which 
large serial samples of blood can be obtained from the jugular 
vein in this species of animal. The amount of blood taken for 
each observation was 20 c.c., which was immediately run into a 
tube containing 3 c.c. of 10 per cent citrate of soda. Half of the 
citrated blood was sent to Vienna and half was retained in Cam
bridge. The subcutaneous method of inoculating 2 of the goats 
was chosen because previous experiments on other species of animals 
had shown that a tuberculous bacillremia of not too great an intensity 
can be produced with certainty in this way. . 

The experiments to which I refer were ·done in 1906 by 
F. GRIFFITH and myself. Nineteen animals of 8 different species 
(1 calf, 1 monkey, 5 pigs, 3 rabbits, 3 guinea-pigs, 3 cats, 2 rats and 
1 chicken) were inoculated subcutaneously with cultures of bovine 
or human bacilli in doses of 5 to 44 mg. Fifteen of the animals 
were killed 2.1 to 48 hours after inoculation and cultures and guinea
pig inoculations were made with the blood and various tissues oi 
the body, including in all cases the spleen. 

Cultures of tubercle bacilli were obtained directly from the 
untreated blood in 4 instances, and from the spleen in 14 instances, 
the number of colonies from the blood ranging from one to eight 
and from the spleen from one to numerous. All the blood samples 
except one-the guinea-pig in this case dying prematurely-caused 
tuberculosis in guinea-pigs. 

·The experiments showed that tubercle bacilli were distributed 
over the body of an animal within 24 hours after subcutaneous 
inoculation and that this dissemination occurred in every spei'ies 
tested; whether the bacilli were fully virulent er not virulent for 
that species. It is probable that most, if not all, of the bacilli 
found in the blood soon after subcutaneous inoculation entered 
the blood stream directly at theseatofinoculatio,n through capillaries 
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which had been injured by the needle or ruptured by the swelling 
caused by the fluid injected. . 

One experiment was done to determine the duration of the 
bacill::emia which follows immediately after subcutaneous inocu
lation. Five swine were inoctllated subcutaneously behind the 
ear, each with 20 mg. of virulent bovine bacilli. They were killed 
at intervals of 1, 3, 5, 8, and 14 days and the heart blood was used 

.for cultivation and inoculation experiments. A few colonies were 
cultivated from the blood of the animal killed 24 hours after inocula
tion, but none from any of the other specimens. Blood from the 
swine was found to be infective·for the guinea-pig up to the fifth 
day and possibly the eighth, but not the fourteenth. It should 
be stated here that the amount of blood used for cultures in all 
the experiments was just sufficient to spread thinly over the surface 
of the medium, whereas each guinea-pig received 2 c.c. The evidence 
showed that tubercle bacilli were numerous in the blood 24 hours 
after inoculation and gradually diminished subsequently. One 

• could not say whether or not the bacilli had disappeared completely 
from the blood between the eighth and fourteenth days, since the 
amount of blood tested was very small. 

Further experiments were obviously necessary to determine 
more precisely the duration of the initial dispersal of bacilli which 
occurs after subcutaneous inoculation and, if this is fleeting, as the 
experiment on pigs seemed to indicate, whether there are in the 
later stages of an experiment repeated invasions of the blood from 
the secondary foci which are set up. 

The occasion of my collaboration with Professor LoEwENSTEIN 

afforded the opportunity of gaining such further information, 
with an improved technique of blood culture, on tuberculous 
bacillremia in experimentally infected animals. 

Experiment I. 

The first goat was inoculated on the left side of the neck with 
5 mg. of a virulent dysgonic bovine strain derived from a case 
of renal tuberculosis in a woman of 37. 

The goat died 69 days later of tuberculosis of ihe lungs, which 
were consolidated and closely beset with coalescing caseating 
nodules ; the caudal lobes contained cavities, the pus in which was 
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swarming with. tubercle bacilli. The thoracic glands were moderate
ly enlarged and tuberculous and there were two small caseous 
nodules in the spleen. . · 

At intervals of 24 hours during the first 8 days, and of 3, 4 or 
7 days subsequently till the death of the goat, 20 c.c. of blood 
were withdrawn from the right jugular vein, the total number 
of samples being 22. 

Results in Cambridge. 

The results are summarised on page 302. It will be seen from 
this table that all the cultures with quantities of blood varying 
from 2 to 7 c.c. were negative and that only one of 38 guinea-pigs 
inoculated with blood became tuberculous. This guinea-pig was 
one of two which had been inoculated with blood drawn on the 
second day of the experiment. A culture obtained from the guinea
pig was dysgonic and virulent for the rabbit and identical in every 
respect with the strain inoculated into the goat. 

· Results in Vienna. 

Professor LoEWENSTEIN reported 11 positives, of which 5 were 
macroscopic and 6 were microscopic. He sent me one or more 
tubes from each positive blood. 

The macroscopic cultures showed numerous greyish white or 
creamy colonies, in places aggregated, which proved on investigation 
to be composed of typical human tubercle bacilli. The cultures · 
were virulent for the guinea-pig and produced slight tuberculosis 
only in rabbits inoculated subcutaneously (doses 5 to 20 mg.). 
The rabbits, killed 96 to 98 days later, showed local abscesses, 
small purulent foci in the adjacent scapular gland in 4 instances 
and a few small trivial foci in the lungs ; the kidneys and other 
organs and glands were free from macroscopic lesions. 

The microscopic cultures are considered later, together with other 
similar cultures obtained in the other experiments. 

Experiment II. 

A second goat was inoculated subcutaneously on the left side 
of the neck with approximately 5 mg. of culture of bovine bacilli 
obtained directly from the sputum of a girl of 20 with phthisis 
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pulmonalis. The goat died, 35 days after inoculation, of general 
miliary tuberculosis, very severe in the lungs. 

Nine specimens of blood taken at intervals of 24 hours during 
the first 4 days and of 7 days afterwards, the last specimen directly 
from the right ventricle after the death of the animal, were examined. 

Results in Cambridge. 

Cultures were made from each specimen, except the second 
and the last, which were used wholly for the inoculation of guinea
pigs. Quantities of 4 to 6 c.c. of blood were used for each culture 
test hut only one positive ·result was obtained, a single colony 
growing on one ofthe tubes sown with 24-hour blood. 

Thirteen guinea-pigs in all were inoculated and one became 
tuberculous. This was one of the three inoculated with second
day blood. The culture recovered from the guinea-pig and the 
single colony direct strain were identical with that inoculated. 
Each strain was inoculated subcutaneously into a rabbit and 
produced typical bovine general tuberculosis, the rabbits dying 
in 64 and 75 days respectively. 

The results show that there was a tuberculous hacillremia 24 and 
48 hours after the inoculation of the goat and not subsequently. 
The number of bacilli present in the blood on these two occasions 
must have been· very small, since, in the first instance, only one 
colony was cultivated from 4 c.c. of citrate blood, while 8 c.c. of 
the same sample was not infective for two guinea-pigs, and in the 
second only one of three guinea-pigs each inoculated with 4 c.c. 
of citrate blood became tuberculous. 

Results in Vienna. 

Professor LoEWENSTEIN reported that the first- and second
day specimens had given microscopic positives and that the seventh
day specimen was macroscopically positive. He sent me two 
tubes from the first specimen, both grossly contaminated with 
other bacteria hut showing acid-fast bacilli in moderate number, 
and a subculture of the macroscopic culture. I was unable to 
cultivate anything from this last tube, and a guinea-pig inoculated 
with a washing of its surface did not d~velop tuberculosis. I, however, 
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obtained a culture through the guinea-pig from one of the micro
scopic cultures. The results of testing this strain are given later. 

Experiment Ill. 

The third goat was inoculated intravenously in the left jugular 
vein with 50 mg. of BCG. The goat died of pneumonia 9 days 
after inoculation, the lungs being in a state of red hepatisation 
without visible tubercles. 

Blood was withdrawn from the right jugular vein 1, 5 and .24 
hours and 2, 3, 5, 6 and 9 days after inoculation. 

Results in Cambridge. 

The cultivation method only was employed. BCGwas recovered 
from all the specimens, the 1-hour blood producing numerous ·. 
colonies and the others colonies in progressively diminishing number. 
From the last specimen one colony only of BCG was obtained. 

Results in Vienna. 

Two tubes (5-hour and 2-day specimens) were broken in the 
post. The 1-, 6- and 9-day specimens were reported negative. 
The 1-hour and the 3- and 5-day specimens were macroscopic 
positives. · 

I investigated these cultures, all of which were luxurial!t, and 
found the first (from the 1-hour blood) to be composed of BCG only. 
The other two were identical culturally with tubercle bacilli of 
human type and were virulent for guinea-pigs .. Each strain was· 
tested on four guinea-pigs, one being inoculated with a general 
scraping and three with single colonies. All the guinea-pigs 
developed progressive general tuberculosis. 

Experiment IV. 

Blood was drawn from a calf 1, 3 and 24 hours after revaccination 
intravenously with 100 mg. BCG. 
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Results in Cambridge. 

Cultures of the blood drawn 1 and 3 hours after inoculation 
were negative. A positive result was obtained with the 24-hour 
blood, 8 c.c. of which produced one colony ofBCG on 12 tubes sown. 

Results in Vienna. 

Professor LoEWENSTEIN reported that the 1- and the 24-hour 
specimens were negative and that the 3-hour specimen had given 
a microscopic positive. The results of examining the latter culture 
are given later. 

Experiment V. 

Blood was drawn from a calf ~ hour and 22~ hours after 
revaccination intravenously with 100 mg. BCG. 

Results in Cambridge. 

Four colonies of BCG were obtained from 8 c.c. of the ~hour 
blood and three colonies from 10 c.c. of the 2~·hour blood. 

Results in Vienna. 

Professor LoEWENSTEIN obtained a positive result with the 
~-hour specimen. The tube he sent to Cambridge had one colony, 
which proved to be BCG. His experiments with the 22,!..hour 
blood were negative. 

RESULTS WITH PROFESSOR LOEWENSTEIN's MICROSCOPIC CULTURES. 

As already stated, Professor LoEWENSTEIN submitted 8 micro
scopic cultures, 6 from one goat, 1 from another goat and 1 from a 
calf. On examining film preparations of scrapings from two of the 
cultures, I was unable to find acid-fast bacilli ; subcultures from 
these tubes remained sterile, the guinea-pigs inoculated did not 
develop tuberculosis and cultures from their inguinal glands 
remained sterile. The film preparations from the six other cultures 
showed acid-fast bacilli varying in number from scattered to nume-
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rous. In 3 tubes acid-fast bacilli were the only organisms found, while 
in the other 3 there were also numerous spore-bearing bacilli or cocci. 

As the cultures when I received them were more than 6 months 
old I did not attempt direct subcultures hut instead injected 
in each instance an emulsion of a scraping from the surface sub
cutaneously into a guinea-pig. 

The guinea-pigs_ died or were killed after periods ranging· from 
66 to 85 days. The one killed 85 days after inoculation showed 
no sign of disease; cultures, however, from its inguinal glands yielded 
a moderate number of colonies of acid-fast bacilli. The remaining 
five guinea-pigs showed lesions at the seats of inoculation of the 
emulsions, either a focus of pus or a minute ulcer discharging pus 
or, in two cases, a pea~sized caseo-purulent abscess in the thigh 
muscles. Two inguinal glands of one guinea-pig contained each 
a pea-sized caseo-purulent abscess. The inguinal glands of the 
others were normal in size and free from macroscopic lesions. None· 
of the guinea-pigs showed any sign of visceral tuberculosis. Acid
fast bacilli were found in the pus from each guinea-pig. 

Cultures were made from the inguinal glands of each guinea
pig and colonies of acid-fast bacilli ~ere obtained. In primary 
culture and in subculture, the six strains exhibited the cultural 
characters of the avian type of tubercle bacillus. They were each 
tested on the fowl and produced rapidly fatal general tuberculosis, 
the lesions swarming with acid-fast bacilli. Four of the strains 
were tested intravenously on the rabbit and caused acute rapidly 
fatal septicremic tuberculosis. 

The six strains were therefore typical avian strains. 

RECIPROCAL INVESTIGATION OF STRAINS AT CAMBRIDGE AND 
COPENHAGEN. 

The importance of corroboration in the classification of the 
strains submitted by Professor LoEWENSTEIN was recognised. I 
therefore sent to the State Serum Institute, Copenhagen, cultures 
of ten Vienna strains (from Cambridge blood samples 22, 24, 25, 
26, 29, 32, 36, 37, 38 and 39) which Dr. K. A. JENSEN kindly typed. 
He also typed the two strains which I had recovered from Cam
bridge specimens 3 and 23. In every instance my classification 
of these strains was confirmed by Dr. JENSEN. 
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In return, Dr. K. A. JENSEN sent to me 4 strains which had 
been obtained in connection with 2 Copenhagen cases. Two of 
the strains were cultivated in Vienna, each from a different specimen 
of blood. The other 2 were obtained in Copenhagen from the 
same 2 cases, not however from the blood specimens with which 
JENSEN had had negative results, but from the sputum in one case 
and from lupoid skin in the other. The results of my examination of 
the strains are as follows : JENSEN's culture from the sputum was 
of the human type, while LoEWENSTEIN's culture from the blood 
was an acid-fast saprophyte. JENSEN's culture from the lupoid 
skin was an attenuated bovine strain. LoEWENSTEIN's culture 
from the blood in this case belonged to the human type. l\Iy 
results with these strains were in accordance with those obtained by 
Dr. K. A. JENSEN. 

SUMMARY OF BLOOD EXAMINATIONS AT CAMBRIDGE. 

Fifteen specimens of human blood and 45 specimens of animal 
blood were examined for tubercle bacilli by cultivation and animal 
inoculation. 

The results with human blood (from 11 cases of tuberculosis, 3 of 
acute rheumatism and 1 of erythema nodosum)were entirely negative. 

Of the 45 specimens of animal blood, 32 were from 2 goats which 
had been inoculated subcutaneously with tubercle bacilli. A 
tuberculous bacillremia was demonstrated in one goat 24 hours 
and in both goats 48 hours after inoculation but not subsequently, 
though both animals died of general tuberculosis and the last· 
'specimen in one instance was taken directly from the heart. 

Eight specimens were from a goat which had been injected 
intravenously with a large dose of BCG. The organisms were 
'cultivated from the blood during the 9 days the animal lived after 
injection, but in steadily decreasing numbers. 

The remaining 5 specimens were from two calves which had 
been revaccinated intravenously each with 100 mg. of BCG and 
were taken during the 24 hours following injection. Three speci
mens from one calf yielded one colony only of BCG and two specimens 
from the other produced altogether seven (4 and 3). 

My results therefore corroborate the conclusions of other English 
()bservers-that it is rarely possible to demonstrate tubercle bacilli 
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in the blood of human beings and that in animals inoculated su!>
cutaneously a tuberculous bacillremia is transient, the tubercle 
bacilli being rapidly filtered off by the tissues. 

SUMMARY OF RESULTS IN VIENNA· WITH CAMBRIDGE 
BLOOD SPECIMENS. 

Professor LoEwENSTEIN reported positive results with 22 of 
the 57 specimens received by him, 3 having been lost in the post. 
He sent cultures from 21 of these to Cambridge for identification. 

Three of the cultures were from 3 out of 14 specimens of human 
blood (one lost in post). These proved to be of eugonic human 
tubercle bacilli. · 

Fourteen of the cultures were from 14 of the 32 specimens of 
blood from the two goats inoculated subcutaneously with bovine 
tubercle bacilli and 13 of these (6 macroscopic and 7 microscopic) 
were sent to Cambridge. Of the 6 macroscopic cultures 5, all 
from one goat, were of eugonic human bacilli and one failed to 
produce subcultures, the tube sent to me showing no growth or 
bacilli microscopically. Of the 7 microscopic cultures 5 yielded 
cultures of avian bacilli and 2 gave negative results. 

Three of the cultures were from 3 out of 6 specimens of blood 
from the goat injected intravenously with BCG. One of the cultures 
was composed of BCG only and was not virulent for the guinea
pig. The other two were virulent for the guinea-pig .. 

The remaining two cultures were obtained from the two calves 
injected intravenously with BCG. One culture from one calf 
was of BCG. The second culture (microscopic) from the other 
calf was of avian tubercle bacilli. 

COMPARISON OF RESULTS. 
' 

The experiments with 29 specimens were negative both at Cam-
bridge and Vienna. · 

With 6 specimens (of animal blood) positive results were ob
tained at Cambridge and negative results in Vienna. The cultures 
recovered from the animals at Cambridge were identical witlt 
those injected. 

With 16 specimens (3 human and 13 animal), the results were 
positive in Vienna and negative at Cambridge. Of the 13 culture!> 
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from- animals 10 were typed at Cambridge and each proved to 
be different in character from that injected. 

With 6 specimens (of animal blood) positive results were obtained 
both at Cambridge and Vienna. In two instances, both in animals 
injected with BCG, the findings were in agreement, BCG being 
recovered at both places. In 3 instances the results were dis
cordant. The three strains recovered from the specimens at Cam
bridge were identical with those inoculated. The three strains 
from Vienna were different in type from those injected-namely, 
two human strains from a goat injected with BCG, and one avian 
strain from a goat injected with bovine bacilli. In the remaining 
instance no comparison could be made, as the Vienna culture was 
not sent to Cambridge. 

Summary of Results with Human Blood. 

Cambridge ViennA 

Sex Guinea-pig inoculation!' 
Number and Clinical of a~e diagnosis Amount Num-1 sample of Cultures of berof Cultures 

patient blood guint>a- Result 
tested 
(c.c.) Pii!S - -· - -

10 F.ll Erythema nodo- . ... 
sum Negative 4.0 2 NoT. Negative 

12 ... M.40 Advanced phthi-
sis • 5.5 2 • • 

14 ... M.23 Chronic phthisis • 5.0 2 • • 
15 ... M.24 Chronic phthisis • 3.5 2 • • 
25 ... M.22 Pulmonary and 

abdominal tu- Not Human 
bercle tested 2.8 2 • culture 

36 ... M.45 Advanced phthi-
sis • 2.5 1 • • 

40 ... M.30 Pulmonary tu-
berculosis ; died 
of G.T. • 9.5 2 • • 

41 ... M.47 Chronic phthisis Negative 8.0 1 • Tube· 
broken 

44 ... M.10 Acute rheuma-
tism • 14.0 2 • Negative 

45 ... M.14 Acute tonsillitis 
and rheumatism • 10.0 2 • • 

46 ... M? Acute rheuma- Not 
tism tested 10.0 2 • • 

47 ... M.10 Tb. hip and kid-
ney • 10.0 2 • • 

48 ... M.7 Tb. hip • 14.0 1 • • 
49 . .. M.4 Tb. spine • 14.0 2 • • 
52 ... M.24 Tb. pyopneumo-

thorax Negative 6.0 1 • I • 
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E ·menl 1 Goal 154 (inoc subcut., 5 mg. bovine culture). xperl .-
Cambridge Vienna 

Inter- Cultivation experiments Guinea·pig inoculations 

Sam{!e 
val 

Amount!Number num r after Amount Cultures 
inocu- of of 
lation of blood Result blood guinea· Result 

tested 
of goat (c.c.) tested pigs 
(doy•) lr.c) ---

1 -· 2.0 1 NoT. -... - -
2 1 3 Negative 8.0 2 • -... 

(a) NoT. 3 2 2 • 9.0 2 -.. . 
(b) G. T. 

4 3 4 • 7.0 2 NoT. Micro + (avian) .. . 
5 4 2 • 10.0 2 • -... 

Micro + (avian) 6 5 2 • 10.0 2 • ... 
7 6 4 • 7.5 2 • -... 
8 ... 7 4 • 9.5 2 • -
9 ... 8 A low dropo 

direrlly • 10.0 2 • -
11 ... 11 4 • 6.0 1 • Micro + (avian) 
13 ... 14 3 • 9.0 2 • Micro + (avian) 
16 .. . 18 4 • 7.0 2 • -
21 ... 21 4 • 7.5 2 • -
24 ... 25 4 • 7.5 2 • Macro +(human) 
26 ... 32 7 • 5.0 1 • Macro +(human) 
27 ... 39 5 • 6.0 1 • Macro +(human) 
28 ... 43 5 • 6.0 2 • -
29 ... 46 6 • 6.0 1 • Macro+ (human) 
30 ... 50 3 • 9.0 2 • Micro +' 
31 ... 53 6 • 6.0 2 • Micro +' 
37 ... 56 4 • 8.0 2 • Macro +(human) 
43 ... 61 6 • 5.0 1 • -
51 ... ' 65 6 • 5.0 1 • -

Experiment 11.-Gaal 160 (inoc. aubcut., 5 mg. bovine culture). 

Cambridge 

Inter- Cultivation experiments Guinea-pig inoculations 
Sample val 

alter Amount number inocu- Amount of Duration 
lation of blood Result blood of ille of Result 

of goat tested teo ted guinea-pig 

~ 
(c.c.) 

~ 
(days) - -

53 ... 1 4 1 colony 4.0 D.44 NoT • 
of T.B. . 

4.0 K.73 • 54 ... 2 None - 4.0 K.79 • 
4.0 K.78 G.T. 
4.0 K.79 NoT. 

55 ... 3 6 Negative 6.0 K.102 • 56 ... 4 6 • 4.5 K.101 • 57 ... 7 6 • 5.0 D.201 • 
58 ... 14 6 I 6.0 D.184 I 
59 ... 21 6 I 6.0 D.t80 I 
60 ... 28 6 I 6.0 K.223 I 
61 ... 35 None - 2.5 D.225 I 

2.0 D.107 I 

• Before Inoculation, 
1 The tubes sent gave negative results .at Cambridge. 
1 Not sent to Cambridge. 
1 Subculture sent to Cambridge proved sterile. 

Vienna 

Cultures 

Micro + (avian) 

- . 
-

Macro +I 
--
--
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Experiment II 1.-Goat 159 (inoc. inlrav., 50 mg. BC G), 

Interval 
Sample artt>r Culture results in Cambridge Culture results in Vienna number lnocttlation 

32 

33 

34 
35 
38 

39 

42 

50 

18 
19 
20 

or j.(oat 

••••• 0 1 hour Numerous colonies on a: II tubes Moderately numerous 
BCG ·colonies 

0 ••••• 5 hours All tubes produced colonies, Tube broken in post 
from a dozen up to numerous 

••••• 0 24 hours 100 colonies from 9 c.c. blood Negative 
••••• 0 2 days 96 colonies from 7 c.c. blood Tube broken in post 
••••• 0 3 days 37 colonies from 10 c.c. blood Culture eugonic, viru-

lent for guinea-pigs 
••••• 0 5 days 3 colonies on 2 tubes, 4 tubes Culture eugonic, viru-

sterile,4 tubes contaminated; lent for guinea-pigs 
10 c.c. blood 

0 0 • 0 0 • 6 days 10 colonies on 5 tubes, 5 tubes Negative 
sterile ; 10 c.c. blood 

...... 9 days Ope colony from 5 c.c. blood Negative 

Experiment 1V.-Calf 1611 (revaccinated intrav. with 100 mg. BCG). 

1 hour 
3 hours 

24 hours 

Negative 
Negative 
One colony of BCG on 10 tubes 

Negative 
Micro + (avian) 
Negative 

Experiment V.-Calf 164 (revaccinated intrav. with 100 mg. BCG). 

22 l hour 8 c.c. blood ; 4 colonies BCG One colony of BCG 
on 11 tubes 

23 22l hours 10 c.c. blood ; 3 colonies BCG Negative 
(one colony on each of 3 tubes) 
on 12 tubes 
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3. REPORT ON INVESTIGATIONS REGARDING 

THE LOEWENSTEIN TECHNIQUE OF CULTIVATING 

TUBERCLE BACILLI FROM BLOOD 

by 

K. A. JENSEN, 
State Serum Institute, Copenhagen. 

The technique followed has been, in the main, that described on 
pages 253 to 25.6. We have departed from it only in respect of 
a few minor details that may b~ summed up as follows : , 

A large number of blood-samples were collected in the double 
haemauts recommended by the Loewenstein Institute. One part 
of each sample was sent to LoEWENSTEIN and the re1p.aining one 
examined at the Copenhagen State Serum Institute. Beside the 
four tubes with the special LoEWENSTEIN medium, we inoculated 
two of our own routine tubes. 

Some of the later blood-samples (Nos. 208-235) were inoculated 
only on our medium, since we found this more e~cient than 
LoEWENSTEIN's own medium, as will be shown later. After six 
weeks' incubation, we made smears from half of the tubes by 
scraping the surface of the medium, staining with the Ziehl-Neelsen 
stain, and examining them very thoroughly under the microscope. 
The remaining tubes were kept in the incubator for at least four 
months before final examination. 

The results of the investigation are given in Table I. All the 
cases of dementia prrecox were examined clinically six 11\0nths 
after the blood-samples had been' taken, to ensure that the diagnosis 
could be maintained and to find out whether the case-histories 
and other examinations suggested tuberculosis. The results of 
these enquiries are also to be found in Table I. It is to be remarked 
that in only 2 out of these 40 cases of dementia prrecox did the 
clinical examination disclose the existence of tuberculosis. 

Forty-one of the blood-samples entered in Table I were .also sent 
to Professor KoLLE, Staatliches · Institut fiir experimentelle 
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Thera pie, Frankfort-on-Main, and 8 of these again were reforwarded 
thence to Professor UHLENHUT, Hygienisches Institut, Freiburg
in-Breisgau. The results obtained at these institutes are also given 
in Table I. 

Abbreviations used in the tables : 
Ma = Macro-colonies-i.e., macroscopically visible colonies of tubercle bacilli, 

observed for at least four months. 
Mi = Micro-colonies-i.e., acid- and alcohol-fast rods resembling B. Koch 

and found in smears of surface material from the tubes. 
Mi + subc. = Micro-colonies which were subcultured. 
Mi - subc. = Micro-colonies which could not be subcultured. 
D. M. Direct microscopy of blood sediment. 

Table I. 

COPENHAGEN VIENNA 

Diagnosis No. Ma. Mi. No. lila. Mi + Mi -
subc. sube. 

-
Pulm. Tb. T.B. + ••• 0 ••• 0 ••• 5 0 0 11753 0 0 0 

• . T.B. + •..••...•.•.. 6 0 0 11722 0 0 0 . . T.B. + •..••......•. 7 0 0 11716 0 0 0 . • T.B. + •............ 8 0 0 11715 + 
• • T.B. + .•.••.•..•.•. 9 0 0 11721 + . • ;r.B. + • ........•... 10 0 0 11720 . 0 0 0 . . T.B. + •...••.••..•. 11 0 0 11752 0 0 0 
• . T.B. + ..•••.•...•.. 12 0 0 11717 0 0 0 
• . T.R. + •••.•••..•.•. 13 0 0 11718 0 0 0 . . T.B. + •...••..••... 14 o· 0 11719 0 0 0 

Bursitis trochant. T.B. + ....... 35 0 0 11942 coagulated 
Lupus vulgaris T.B. + ......... 36 0 0 11926 0 + 

• • T.B. + •••••••.. 37 0 0 11941 0 0 0 
• • • •••••• 0 0 • 0 0 •• 38 0 0 11928 0 0 0 . • • ••• 0 ••• 0 •• 0 •• 39 0 0 11924 0 0 0 . • 

T.ii.".f.·::::::::: 
40 0 0 11925 0 0 0 . . 41 0 0 11927 0 + 

Pulm. Tb. T.B. + .••........... 54 0 0 12139 0 + 
Tb. of the conjunctiva and of the 

cervlcalt:t:lands T .B. + ....... ~ . 55 0 0 12123 0 0 0 
Lupus vul~aris 0. 0 ••••••••• 0 ••• 56 0 0 12126 0 0 0 
Lupus erythemal . .............. 57 0 0 12127 0 0 0 
Pulm. Tb. T .B. + ••.•.......•. 58 0 0 12124 0 0 0 . • T.B.+ ......•...... 59 0 0 12125 0 0 0 

• • T.B. + •••.....••... 60 0 0 12129 0 0 0 
• • T.B. + •....•..••... 61 0 0 12122 0 0 0 
• . T.B. + ..•.....•.... 62 0 0 12128 + 
• • T.B. + •. • ... • • • •..• 63. 0 0 12137 0 0 0 

Tb. of the hip T.B. + •.... , .•••. 64 0 0 12138 0 0 0 
Tb. of the c-ervical glands T.B. +. 65 0 0 12196 0 0 0 
Tb. of the spine T.B. + ......... 66 0 0 12194 0 0 0 
Pulm. Tb. T.B. + ....•...•••••• 67 0 0 12195 0 0 0 
Tb. of the CE"rvical glands T .B. +. 68 0 0 12197 0 0 0 
Pulm. Tb. T.B. + ..•.•......•. 69 0 0 12198 0 0 0 . • T.R. + .••....•..••. 83 0 0 12334 0 0 0 
Dementia prrecox ............. 84 0 0 123:~7 0 0 0 

• • . ............ 85 0 0 12305 0 0 0 
• • . ............ 86 0 0 12304 0 0 0 
• • . ............ 87 0 0 12303 0 0 0 
• • . ............ 88 0 0 12341 0 0 0 . • . ............ 89 0 0 12336 0 0 0 . • . ............ 90 0 0 12339 0 0 0 

l\fnnia dt>prt>ss. • ....•...•...... 91 0 0 12301 0 0 0 
Dementia prrecox •••••••••••••. 92 0 0 12300 0 0 0 . . 93 0 0 12302 0 0 0 
Pulm. Tb. T.B. + :::::::::::::: 94 0 0 12333 0 0 0 

FnAN'KPORT 
AIM. 

No. Ma. Mi. 

12 
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Diagnosis 

UroRenital Tb. T.B. + •••••••••• 
Psychogenic p!lychosis •.... 4· ••. 
Dementia precox •• 0 • ••••• 0 ••• . . ••• 0 •• •••••• 0 

• . •••••••••••• 0 

• • ••• 0 • 0 • •••••• . . ••••• 0 ••••••• . . ............. . • . ............. 
Urogenital Tb. T .B. + = 95 ..... 
Dementia pnecox •• 0 •••••••••• . . 0 • 0 • •• 0 ••• 0 • • 

• . 0 0 0 •• 0 ••••••• . . 
Tb. or the cervical Ri~~d; T.s." +: 
Tb. ol the knee T.B. + ••••••••. 

• • • T.B. + = 110 ... 
Pleurisy T.B. + .... oo .. oo oo oo. 

• T.B. + • •• 0 • ••• 0 0 ••• 0 • 

Lupus vulgaris T.B. + oo. oo 00 ••• 

• • .............. . • T.B.,+ 0000000000 . . 0 ••• 0 0 0 •• 0 •• 0. 

• • T.a:-t-· :::::::::: . • . . • 0 •• 0 • •••••••• 

• . 
. . T.B: .;.: :::::::::: 

Pulm. and urol(enital Tb. T.B. +. 
Tb. ol the elbow T.B. + 00 00 ••• ,. 

Lupus vulgaris ............... 
• • T.B. + ......... 
• • T.B. +.,, .. ,,,, 

Erythema multiforme •....... , . 
Lupus vulgaris ..•.•..... , ... , . 

• • .............. 
• . .............. . • ............... 

Pulm. Tb. T.B. + • oo oo. 00 •••••• 

Lupus vulgaris ......••........ 
Dementia pnecox ............. . ' ............. 

• • ............. 
• . ............. . • ............. 
• • ............. . . ............. 
• • ............. 
• • ............. 
• • ............. 
• . ............. 
• . ............. 
• • ............. 
• . ............. 
• • ............. . • ............. 
• • ............. . . ............. 
• . ............. . • ............. 

Tb 
L 

. verrueosa T.B. + .... , , .. , .. 
upusvuiAArisT.B. + oooooooooo 

b. verru.cosa T.B. + , ... , ...... T 
Erv . thema nodoswn, rheumatic 

fever ..............•..... , . 
Lupus vul((aris T.B. + ••••••• , •. 
Rheumatic fever ..•. , ....•..... 
Lupus vul~~tarts T.B. + ... , .. , ... 
Chro n. polyarthritis ••••••••• , 

• • (infect.) .... 
• 

CoPENHAGEN 

No. Ma. Mi. 

95 0 0 
96 0 0 
97 0 0 
98 0 0 
99 0 0 

100 0 0 
101 0 0 
102 0 0 
103 0 0 
104 0 0 
105 0 0 
106 0 0 
1117 0 0 
108 0 0 
109 0 0 
110 0 0 
111 0 0 
124 0 0 
125 0 0 
1:i6 0 0 
137 0 0 
138 0 0 
139 0 0 
140 0 0 
141 0 0 
142 0 0 
143 0 0 
144 0 o· 
145 0 0 
146 0 0 
147 0 0 
150 0 0 
151 0 0 
152 0 0 
153 0 0· 
154 0 0 
155 0 0 
156 0 0 
157 0 0 
158 0 0 
160 0 0 
161 0 0 
162 0 0 
163 0 0 
164 0 0 
165 0 0 
166 0 0 
167 0 0 
168 0 0 
169 0 0 
170 0 0 
171 0 0 
172 0 0 
173 0 0 
174 0 0 
175 0 0 
176 0 0 
177 0 0 
178 0 0 
179 0 0 
180 0 0 
181 0 0 
182 0 0 

183 0 0 
184 0 0 
185 0 ,0 
186 0 0 
187 0 0 
188 0 0 

- -
VlBNNA 

No. Ma. Mi + Ml-
subc. subc. 

12335 0 0 0 
12:i:i8 0 0 0 
12340 0 0 0 
t2:i66 0 0 0 
12369 0 0 0 
12:!85 0 0 0 
12:167 0 0 0 
123tl2 0 0 0 
12363 0 0 0 
12:183 0 0 + 
12368 0 0 0 
12381 0 0 0 
12382 0 0 0 
12384 0 0 0 
12386 0 0 0 
12364 0 0 0 
12365 0 0 0 
12498 0 0 0 
124H6 0 0 0 
12494 0 0 0 
12501 0 0 0 
12500 0 0 0 
12503 0 0 0 
12497 0 0 0 
12499 0 0 0 
12502 0 0 0 
12495 0 0 0 
12642 0 + 
12756 0 0 0 
12755 0 0 0 
12641 0 0 0 
12798 0 0 0 
12801 0 0 + 
12643 0 0 0 
12803 0 0 0 
12799 0 0 0 
12800 0 0 0 
12802 0 0 0 
12805 0 0 0 
12804 0 0 0 
12913 0 0 + 
12901 0 0 0 
12897 0 0 0 
12900 0 0 0 
12915 0 0 0 
12908 0 0 0 
12899 0 0 0 
.12898 ~ 0 0 
12905 0 0 + 
12907 0 0 0 
12917 0 0 0 
12912 0 0 0 
12906 0 0 0 
12904 0 0 0 
12902 0 0 0 
12903 0 0 0 
12916 0 0 0 
12918 0 0 0 
12911 0 0 0 
12914 0 0 0 
13050 0 0 0 
13051 0 0 0 
13052 0 0 0 

13126 0 0 0 
13127 0 0 0 

not sent to Loewenstein 
13144 0 0 0 
13147 0 0 0 
13146 0 0 0 

FRANKFORT 
A/M. 

No. Ma. Mi. 

403 0 0 
404 0 0 
405 0 0 
406 ,0 0 
407 0 0 
408 0 0 
409 0 0 
410 0 0 
411 0 0 
412 0 0 

421 0 .0 
422 0 0 
423 0 0 

426 o· 0 
427 0 0 
428 0 0 
429 0 0 
430 0 0 
431 0 0 
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• 
Diagnosis 

Chron. polyarthritis (rheum.) •.. 
Lupus vulgaris .............•.. 

I • T.B.+········· 
T.s:.t:::::::::: . . 

• J T.B:-t·::::::::: 
• • T.B. + ........ . 
I • T.B. + .. 0. 0 •••• 

Lupus follicularis ......... , ... , 
TO. of the spine T .B. + .... , ... . 
Erythema indurat. Bazin. , ..... . 
Sympathetic Ophthalmia ...... . 
Pleurisy T.B. + .............. . 
Pulm. Tb. T.B. + ............ . 

• • T.B. + ............ . 
I • T.B. + ........... 0. 

Tb. of the cervical glands T .B. +. 
Pulm. Tb. T.B. + ............ .. 
Tb. of the cervical glandsT.B.+. ·. 
Bone Tuberculosis T .B. + ..... . 

• • T.B. + ..... . 
Tub. of the lumbar spine T.B. + . 
Lupus vulgaris T.B. + ......... . 
Pulm. Tb. T.B. + ............. . 
Tb. of the cervical glands T .B. + . 
Pulm. Tb. T.B. + ............ . 

I I T.B. + ... 0 •••••• 0 •• 

• I T.B. + .... 0 ••• 0 0 0 0. 

• • T.B.+············· 
Pleurisy ToBo + o. o •••• o ••••••. 
Pulm. Tb. T.B. + ............ . 

• • To B. + . o ••• o ••• o .. 
• • ToB. + .. o .•. o .••.•• 

Tb. of the cervical glands ToB. + . 
Pulm. Tb. T.B. + ............ . 

• • T.B. + .... o •••••••• 

CoPENHAGEN 

No. Ma. Mi. 

189 0 0 
190 0 0 
191 0 0 
192 0 0 
193 0 0 
l!J4 0 0 
196 0 0 
197 0 0 
198 0 0 
199 0 0 
202 0 0 
208 0 0 
213 0 0 
216 0 0 
217 0 0 
218 0 0 
219 0 0 
220 0 0 
221 0 0 
222 0 0 
223 0 0 
224 0 0 
225 0 0 
226 0 0 
227 0 0 
228 0 0 
229 0 0 
230 0 0 
2:ll 0 0 
232 0 0 
233 0 0 
234 0 0 
235 0 0 
236 0 0 
237 0 0 
238 0 0 
239 0 0 

VIENNA. FRANKFORT 
A/M. 

No. Ma. Mi + Ml - No. Ma. Mi. 
subc. sube. 

13145 
13274 
13273 
13275 
13272 
13388 
13872 
13873 
13874 
13870 
13871 
13988 
14250 
14617 
14619 
14620 
14618 
14616 
14681 
14680 
14679 
14759 
14760 
14863 
14858 
14865 
14859 
14861 
14864 
14866 
14860 
14!162 
14867 

0 
0 
0 
0 
0 
0 

+ + + 
0 
0 
0 

"t 
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 
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 
0 434 0 
0 435 0 
0 4:l6 0 
0 437 0 

+ 457 0 
0 
0 
0 
0 
0 
0 
0 
0 539 0 
0 540 0 
0 541 0 
0 542 0 
0 543 0 
0 
0 545 0 
0 546 0 
0 549 0 
0 550 0 
0 
0 lrultinted 0 
0 hy Prof. 0 
0 ~hlenbut 0 
o I 

g )rulth·ated g 
0 ( by Pror. 0 g \ lbleohut g 
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 

In addition we received 71 blood-samples from Professor KoLLE, 

Frankfort-on-Main. Thirty-seven of these were also sent to Pro
fessor LoEWENSTEIN. The results are shown in Table II. 

Table II. 

BLOOD SAMPLES FROM PATIE!':TS IN FRANKFORT A /M. EXA~li:-.!ED JOINTLY 
IN THE FRANKFORT, VIENNA AND COPENHAGEN LABORATORIES. 

FRANKFORT A ,'l\l, VIENNA CoPENHAGEN 
Diagnosis 

No. Ma. MI. No. Ma.Mi. No. D.M. Ma. Mi. -
Tho J{eratitis .................. 117 0 0 1 0 
Pulm. Tb. ••• 0 •••••••••••••••• 133 0 0 2 0 

• • . ................... 131 0 0 3 0 . • . ................... tao 0 0 4 0 
Erythema nodosum ............ 138 0 0 11677 0 0 15 0 
Puhn. Tb. . ................... t:l6 0 0 11678 0 0 16 0 

• • • •••••• 0 •••••••••••• 1:J5 0 0 17 0 . • . ................... 141 0 0 11758 0 0 18 0 
• . .................... 140 0 0 11757 0 0 19 0 
• . .................... 139 0 0 11754 0 0 20 0 . . . ................... 147 0 0 11779 0 0 21 0 
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FRANKFORT A /M.. VIENNA CoPENHAGEN 
Dlagnosio 

No. lila. MI. No. Ma.MI. No. D.M. Ma. M 

145 .0 0 22 0 Pulm. Tb. • 0 •• 0 0 •• ••• 0 0 ••••••• 

148 0 0 11783 + 23 0 • • • 0 0 0. 0 •• 0 0 • 0. 0 ••• 0 • • 

144 0 0 11782 0 0 24 0 • I • 0 0 •• 0 • 0 •• •• 0 •• 0 0 ••• 

-11s.11 + 25 0 Lup1111 vulgaris ................ 165 0 0 
26 0 )lyocarditil •••••••••• • • • • • • • • 167 0 0 11838 + 
27 0 169 0 0 11835 + Pulm. Tb ..................... 

170 0 0 11840 + 28 0 Polyarthritis I81'1'MtedJ. ••••••••• 
172 0 0 11879 0 0 31 0 MyalRia (before Tonsi ectomy), •• 
173 0 o· 11877 0 0 29 0 Myalgia (alter • ) •• 
174 0 0 11878 0 0 30 0 Pulm. Tb ..................... 
177 0 0 11880 0 0 32 0 Paraphrenia • 0 ••••• ••••••• 0 ••• 

183 11882 0 0 33 0 Endocarditis ••••• 0 •••• 0 • •• 0 0 • • 

Pulm, Tb. ••••• 0 • 0 •• •••••••••• 184 0 0 11883 0 0 34 0 
185 0 0 11887 0 ·o 42 0 =• vulgaris ••••..........•• 
186 0 0 11388 0 0 43 0 • Tb ..................... 

• • ••••••••••• 0 0 • •• 0 ••• 187 0 0 11889 0 0 44 0 
Dementia pnecox ......•••..... 188 0 0 11890 + 45 0 
Pulm, Tb. •••••• 0 0 ••••••• 0 ••• 0 195 0 0 11948 0 0 46 0 

• . •• 0 •• 0 ••• ••••••••• 0 • 198 0 0 11946 0 0 47 0 
• • •••••••• 0 • •••••••••• 194 0 0 11949 0 0 48 0 
• • • •••• 0 0 •• ••••••••• 0. 201 0 0 11945 0 0 49 0 
• • • ••••• 0 • •••• 0 •• 0 0 •• 0 203 0 0 11950 0 0 50 0 

0 0 11947. 0 0 51 0 204. • • • 0 •••••• 0 •••• 0 •••••• 

0 0 11938 0 0 52 0 Aeute Polyarthritia ••• 0 •• 0 •• 0 • • 217 
53 0 Dementia pnecox .....••...•..• 220 0 0 

Tb. Keratitis .................. 261 0 0 70 0 
Pulm. Tb, 262 0 0 71 0 •••••• 0 0 • ••••••••••• 

• • 0 ••••• 0 • 0 ••• •••• 0 ••• 263 0 0 72 0 
73 0 • • • 0 0 ••••••••••••••••• 267 0 0 
74' 0 Lupua erythem. • •.....•......• 247 0 0 

Lupus vui!W'Is ................ 248 0 0 75 0 
Lupuo erytbem ................ 249 76 0 

250 77. 0 • • . .............. 
78 0 Tb. Iritio ..................... 254 0 0 

Tb. of the •r,ine and Pulm. Tb •••. 265 0 0 79 0 
Polyartbrlt 1 ............ • .... • 269 0 0 80 0 • . ................. 274 0 0 12219 . 0 0 81 0 • . ................. 275 0 0 12222 0 • 0 82 0 
Pulm. Tb ..................... 278 .0 0 112 0 • • ············••oooo 279 0 0 113 0 • • • ••••••••• 0 •• ••••• 280 0 0 114 0 • • • ••••••••••• 0 •••• • 281 0 0 115 0 • • . ................. 283 0 0 12309 0 0 116 0 • • 284 ·0 0 12307 + - 117 0 0. ·, ••• 0 ••••• •• 0 ••• 

Cutaneous Tb . ..•.. , ... , .••..... 255 0 0 118 0 Polyarthritis .................. 290 0 0 119 0 • . ................. 292 0 0 120 0 Pulm. Tb ..................... 295 0 0 - 121 0 • • .................. 296 0 0 122 0 Polyarthritis .. .. .. .. .. .. .. .. .. . 297 0 0 123 (l Dementia pl'leCOx ••••• o •••••••• 301 0 0 126 0 Puim. Tb. . .................. 307 0 0 127 0 • • •••••••• 0 ••• 0 ••••• 309 0 0 128 0 • • 0 ••••••••••• 0 ••••• 311 t. 129 0 • • . .................. 313 0 130 0 • • ••••• 0 •••••••••• 0 0 318 0 0 12394 0 0 131. 0 • • • •••• 0 0 ••••••••••• 319 0 0 12396 0 0 . 132 0 • • . ....... ~· ......... 320 0 0 12395 0 0 133 0 • • 321 0 0 12393 0 0 134 0 RetrobuibarN~;Iil~· ."." ." ." ." ." .":::: 322 0 0 135 0 

In the cases in which we did not succeed in finding any tubercle 
bacilli, we applied for other cultures to Professor LoEWENSTEIN, 

who replied that no more cultures of these strains were available. 
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The Institut fiir experimentelle Therapie, Frankfort-on-Main, 
the Hygienisches Institut, Freiburg-in-Breisgau, and the Statens 
Serum Institut, Copenhagen, were thus unable to secure a single 
micro- or macro-culture. 

Table IV shows the percentage of cases in which Professor 
LOEWENSTEIN succeeded in growing tubercle bacilli from the 
blood-samples sent to him. By way of comparison, the percentage 
of positive results from Professor LoEWENSTEIN's former publica
tions (see Acta Path. and Micr. Scand., 1933, Vol. X, page 60 ; 
Deutsche mediz. Wochenschrift, 1933, No. 38, page 1468 ; Wiener 
klin. Wochenschrift, 1931,'No. 13, page 1; Miinchener mediz. Wochen
schrift, 1930, No. 39, page 1662) has been entered in the same table. 

The data of Tables I and II have been grouped in Tables III and 
IV so as to make the general survey easier. 

Tallie ID.-

BLOOD SAMPLES EXAMINED SIMULTANEOUSLY BY: 

. COPENHAGEN VIENNA 
FRANXFORT 

' A/M. 

Disease ~ ~ 

~= Positive ~ +d ld ~ 

"' • "' E'3 Number results e -'§ "' 6 :2 -= •• " :2• ;a. " &:f D.M. Ma. MI. z z 
. 

Exsudative Pleurisy •••••••• 3~140 0 0 0 40 3' 1' 0 11 0 Pulm. Tb .................. 
Lupus vulJ!;aris ••••••••••••• 

36! Lupus e!jtthe-mat ••••••••••• i 40 0 0 0 40 3' 5' 0 10 0 Lupus fol ic. • •••••••.•••••• 
Tb. verrucosa •••••••..•••.• 
Other forms of non-pulmonary 

0 0 20 0 1' 0 6 0 Tb. 21 0 
Dementi~ P~~"c~~:: : ::::: ::: 40 0 0 0 40 0 0 2 10 0 
Various •••••••••• 0 •• 0 ••••• 10 0 0 0 9 1' 0 0 4 0 

Total 0 0 0 0 0 ••••• 0 ••• 0 151 0 0 0 149 7 7 2 41 0 

After elimination of the strains I mentioned below ••••••••• 4 2 0 

I One of these three strains was a luxuriantly-growing oran~e-tinted saprophyte. 
Simultaneously a human strain was isolated from the sputum of the same patient.. 

• Human type.-From the sput~m of this patient, pure cultures or .the ~vine type 
had been isolated on three occas10ns before and after the blood-takmg, ID the last 
instance a year later. · 

a One of these three strains was a human type. At the time when the blood was 
taken, a pure culture of an attenuated bovine strain was isolated from the patient's local 
lesion. 

' One strain of these flve was a human strain. At the same tim~ a pure culture of 
bovine type was isolated from the lesion of the patient concerned. Of the remaining 
4 subcultures, 2 did not show any tubercle bacilli (microscopy and rulture). 

' This subculture contained no tubercle bacilli (microscopy and culture). 
• This primary culture contained no tubercle bacilli (microscopy and culture). 

, 
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Table IV. 

Percentage of positive 
Percentage cultures 

of positive results 
All Without the formerly published 

included strains specified 

Pleurisy and Pulm. Tb •••••••••• 10 5 80-100 Progressive 
pulm. Tb. 
Stage 3 
with fever. 

Cutaneous Tb. . •...........••. 20 10 75-62 Examined once. 
5 0 50 Tb. ol the bone Other forms of non-pulmonary Tb. 

Dementia pnecox .••••..•.... : . 5 0 39.6 Examined once. 
Other lorms •..•...•••....••.. 11.1 0 

Total •••••••••••• 0 • 0 0 10.7 4 

Finally, the total number of blood-examinations carried out by 
the LoEWENSTEIN method in the "Statens Serum lnstitut" in the 
past three years is given in Table V. 

A great many of the blood-samples were examined by J. HoLM 
who studied the special technique during a visit to LoEWENSTEIN's 
laboratory (see Acta Tub. Scand., 1932, Vol. VI). The rest of the 
blood-specimens were examined by ourselves. 

A large proportion of the cases of pulmonary tuberculosis 
examined were in the third stage and febrile. Most of the samples 
which were inoculated into guinea-pigs (figures in parentheses) 
were obtained from such cases. 

Table v. 

Positive 
Number Macro- Micro- guinea-pig 
of te!'ts cultures cultures inocula-

tions 

I 
Pulm. Tb ••••••••••••••.••••••••.••.. 

96 t6) 0 0 0 Exsudative Pleurisy •................. 16 6) 0 0 0 Articular urop;eniW and glandular Tb . ... 77 11) 0 0 0 Lupus vul~a.rls .••••....•.•....•..... 81 0 0 0 • erythelll8t . •..............•. 0 • • 25 0 0 0 Tb. or the eye .. 0 •••••••••••• 0 •• 0 •• 0 0 • 10 (2) • 0 0 0 Miliary Tb ••••••••••••••••••••••••••. 4 !3) 0 0 0 Erythema nod .••.•••••.•••••••••.•••• 30 (13) 0 0 1 Acute and chronic Polyarthritis ..• o. o 0 •• 53 (6) 0 0 0 
Dementia pnecox ••••••••••••••••••• ·1 43 0 

I 
0 0 Various •.•. o o •• o ••••••••• o • ••••••• 0 • 44 (8) 0 0 0 

Total ••••••••••••••••••••••• 1 479 (75) I 0 0 1 

Consideration of the material here presented discloses once again 
the great discrepancies which are characteristic of investigations 
on tuberculous bacillremia. It is, however, unnecessary for me to 

• 

-
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give a full survey of the literature as a very detailed bibliography 
has recently been published (G. S. WILSON :"Tuberculous bacillre
mia", Med. Res. Council, Spec. Report Series, No. 182, London 
1933). 

The discrepancies observed are as follows : 

1. In several series of investigations, which included the exami
nation of about 500 blood-samples, J. HoLM and we ourselves 
tried out the culture method strictly observing Loewenstein's 
directions, but with completely negative results. We never 
obtained any macro- or micro-cultures. Both of us thoroughly 
studied the LOEWENSTEIN method in LOEWENSTEIN'S own labora
tory. 

From the same blood-specimens, LoEWENSTEIN succeeded in a 
number of cases in cultivating tubercle bacilli. 

2. The results of LoEWENSTEIN's latest series of cultures set 
forth in Table III, differ considerably from those obtained in his 
former investigations, which showed a much higher percentage. 

3. There are discrepancies between the strains LoEwENSTEIN 
has cultivated from the blood and the strains isolated from the 
lesions of the same patients. 

Regarding the first point, LoEwENSTEIN has emphasised again 
and again that the explanation of the discrepancies lay in the great 
technical difficulties of the blood-culture method, and that small 
deviations from ~he proper technique were the cause of the negative 
results obtained by most other investigators. These technical 
difficulties, he said, resided in part in the preparation of the medium, 
in part in the procedure of culture. 

In the course of his work, LoEwENSTEIN has made many changes 
in his medium. We compared the medium first described in 
Deutsche medizinische Wochenschri{t, 1930, with most other media and 
found that, in our hands, it is by far the best existing solid medium 
for cultivating the human as well as the bovine type of tubercle 
bacilli. The main reason for its excellence is that unlike other 
similar media it contains 0. 75 per cent of glycerine, a proportion 
which, in our experience, yields the best results in the culture of the 
human as well as the bovine type .. 

LoEWENSTEIN has however repeatedly changed his medium ; 
for a long time he worked with from 5 to 6 per cent of glycerine ,. 
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without, for all that, experiencing any deterioration in his results. 
Lately, however, he has reduced the amount of glycerine to 2 to 3 
per cent. We repeatedly compared these different media with his 
first medium containing 0.75 per cent, sometimes by using them in 
our routine work, sometimes by inoculating tubes with decreasing 
doses of recently isolated human and bovine strains. In this way, 
it was demonstrated that the medium with 5 to 6 per cent of gly
cerine was so inefficient that the bovine strains hardly grew on it 
at all and that the growth even of human strains, which usually . 
stand a fairly high percentage of glycerine, was inhibited. Table VI 
gives a summary of these investigations. 

Table VI. 

COMPARISON BETWEEN OUR ROUTINE MEDIUM MADE WITH VARYING 
PROPORTIONS OF GLYCERINE AND THE MEDIUM DESCRffiED 

BY LOEWENSTEIN IN REPORT 1. 

Our routine malachite-green The 
Days Loewenstein 

Type of Inoculated medium with a percentage of medium with 
strain of obser- glycerine of · congo red vation 

' 0 l 2 
(about 2.4% 

4 8 glycerine) 

Bovine : I 13 9 4 2 0 0 0 
1: 100,000 mg. T.B. per tube . 15 44 11 9 0 0 1 

21 278 127· 19 1 0 13 
28 383 294 40 7 1 43 

Human: . I 11 42 33 33 18 2 2 
1 : 100,000 mg. T.B. per tube . 14 262 404 259 110 4 115 

19 580 1!30 560 320 127 675 
I 25 c. 900 c. 1,000 735 555 408 c. 1,000 

The figures give the total number of colonies on o.ve tubes. 

In order to clear up this point finally, we had taken some tubes 
of our own medium to Professor ,LOEWENSTEIN's laboratory and 
inoculated them with 18 of the ordinary blood-samples which came 
there for examination. On leaving Professor LoEWENSTEIN's 
laboratory, we took with us one of our own and one of LoEWENSTEIN's 
tubes in respect of each sample inoculated. The result of this 
experiment is given in Table VII.· 
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Table VII. 

BLOOD CULTURE INOCULATIONS CARRIED OUT DURING MY VISIT TO 
LOEWENSTEIN"S LABORATORY (NOVEMBER 5TB TO 9TB, 1932). 

INOCULATED TuBES INOCULATED TUBES BROUGHT BACK TO COPENHAGEN. 
.REMAINING IN VIENNA 

Petragnanl medium + se- The Loewenstein medium The 
No. rum prepared by the with 0.75 % glycerine Loewenstf'in 

Loewenstein laboratory prepared tn Copenhagen Loewen- medlum with 
stein's 0.75 % gly-

1\licroscop. Microscop. con~o- cerine Macroscopi- Macroscopi-
cal growth exam. of cal growth exam. of red medium prepared in 

scrapings scrapings t;:openhagen ---
10514 23/Xll 0 23/Xll 0 23/Xll 0 2.1/Xll 0 0 0 
10515 • 0 . 0 . 0 . 0 0 0 
10517 • 0 • 0 • 0 • 0 0 0 
10518 . 0 • 0 • 0 . 0 0 0 
10519 • 0 23/Xll + T.B. • 0 23/Xll + T.B. 0 0 

in clumps in clumps 
(GP inocul. (GP inocul. 
positive) positive) 

10520 . 0 23/Xll 0 . 0 23/XIl 0 0 0 
10525 . 0 . 0 . 0 . 0 0 0 
10526 . 0 . 0 . 0 • 0 0 0 
10527 . 0 • 0 . 0 • 0 0 0 
10528 . 0 • 0 • 0 . 0 0 0 
10529 • 0 • 0 • 0 . 0 0 0 
10530 • 0 • 0 • 0 • 0 0 0 
10533 28/XI + +T.B. 24/XI + +T.B. 0 28/XI + 

(ab. 100 co- (innumerable 
lonies) colonies) 

10534 29/XIl 0 29/Xll 0 29/XIl 0 29/Xll 0 10 /XU+ T.B. 0 
microsco-
pical exam-
ination ol 
scrapings 

10535 • 0 • 0 • 0 • 0 0 No tubes 
10536 28/XI + +T.B. 25/XI + +T.B. 5/Xll + • 

(ab. 100 co- (innumerable 
lonies) colonies) 

10537 5/XIl + +T.B. 29/Xll 0 29/Xll 0 5/Xll + • (1 0 colonies) 
10538 29/XIl 0 29/Xll 0 25/XI + +T.B. 1 • 

(innum~rable 
colonies) 

As will be seen from this table, the first growth was observed as 

early as 15 days after inoculation (this period including the two 
days the tubes were kept at room temperature). It will also be 

seen that the colonies in the case of the three positive samples were 

very abundant and that our medium was perhaps better than that 
of LoEwENSTEIN. We have observed such abundant growth only 

in cultures from microscopically positive sputa or in pure cultures. 
After our return to Copenhagen, we received, according to plan, 

media prepared in LoEwENSTEIN's laboratory and we compared 

some of these tubes with our own routine medium and with the 
medium prepared by us according to LoEwENSTEIN's directions. 
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Table VIII shows that our medium is at least as good as LoEWEN· 
STEIN's so far as human tubercle bacilli are concerned, and much 
superior to his for the cultivation of bacilli of the bovine type. 

Table Vm. 

EXPERIMENT 1. 
Varying amounts of human tubercle bacilli were mixed with gutnea·pig's blood 

(3 e.c. in each centrifuge-tube}. The blood was treated according to Loewt>nstein's 
prescriptions and inoculated partly on to our own medium and partly on to the medium 
prepared in Lorwenstein's laboratory. 

Amount of tubercle 
bllcilli per , Our own medium Loewenstein's medium 

centrifuge-tube -
About 300 million Tube 1 : + (~12) : 1: + (~12): 

innumerable colonieS innumerable colonies 
Tube ll : + !~12) : 2: + (~12): 

innumerable colonies innumerable colonies 

About 3 mUllion Tube 1 : + (~12) : 1 : + (5-12): 
innumerable colonies ab. 200 colonies 

Tube 2 : + (~12) : 2: + (~12): 
innumerable colonies ab. 200 colonies 

-
About 1,000 Tube 1 : + (~12): 46 col. 1 : (~12): 3 col. 

Tube 2.: 
(14-12): 75 col. (14-12) : 11 col. 

+ (~12): 41 col. 2 : (~12) : 3 col. 
!14-12) : 59 col. (14-121 : 13 col. 

Inoculated November 24th, 1932. 

EXPERIMENT 2. 
A comparison between results obtained with media prepared in our laboratory and 

tn Loewenstein's. . 

Dosa~e or 
Media prepared In 

Type Number inoeu ated Copenhagen Vienna 
(freshly of days tubercle 
isolated of obser- bacilli Routine· Loewen- Modified Loewen-
strains) valion in mun .. stein's Petra- stein's 

. 

grammes 
medi1jm 
with i% rorm\tla p;nanl t-on go-red 

glyeerlne (report 1) medium medium 

Human 23 1 : 100,000 66 col. - 1 col. 13 col. 
1 : 1 million 8 • 8 col. 0 • 5 • 

30 1 : 100,000 59 • 0 • 0 • 0 . 
Bovine 1 : 1 million 4 • 0 • 0 • 0 • 

42 1 : 100,000 76 • 13 • 0 • 0 • 1 : 1 million 4.6, 1.8, 0 • ' 0 • 

The figures give the average number of colonies per tube, 

On a general review of these investigations, one thing stands out 
clearly. The divergence between Lot;:wENSTEIN's res~lls and ours 
cannot depend upon the quality of the medium. 
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The only possibility remaining to be considered is that, in spite 
of all our precautions, there still exists a difference between 
LoEWENSTEIN's technique and ours as regards the treatment and 
the seeding of the blood-samples. It seems, however, that LoEWEN
STEIN over-estimates the difficulties attaching to this part of the 
cultivation method. Mere technical deviations might perhaps 
explain the discrepancies if LoEWENSTEIN secured the growth of 
but a single colony, but this is not the case. We saw, ourselves, 
in LoEWENSTEIN's laboratory, that most of the positive samples 
yielded in every tube a number of colonies such as can be obtained 
as a rule only in cultures prepared from microscopically positive 
sputum. 

During our visit to the LoEwENSTEIN laboratory, we were present 
at the reading of the blood-culture tests, and it was found that, of 
about 89 blood-samples, 28 were positive. In most of these 28 
cases, the tubes were riddled with countless colonies and, in some 
instances, the colonies were so numerous that even in the young 
cultures they formed a continuous film. 

As a further illustration of the extremely large numbers of tu
bercle bacilli concerned, the following observation may be adduced. 
Before the inoculation of the tubes, a tiny fraction of each blood 
sediment was taken for direct microscopy (i.e., the deposit remain
ing after hremolysis, centrifuging and treatment with sulphuric 
acid). Under the microscope, 3 out of 8 such slides prepared from 
blood of patients with schizophrenia proved positive. The slide 
did not, as might have been expected, show just a few tubercle 
bacilli discernible here and there after careful scrutiny but, strange 
to say, was red all over with acid-fast bacilli. These were massed 
in clumps as regularly as those which can be seen under the micro
scope on glycerine broth cultures. Some of the clumps occupied 
a third of the field, and we estimated the number in such clumps at 
more than a thousand. LoEWENSTEIN has described such cultures 
in Zentralblatt f. Bakt., 1933, Abt. I, Orig., Vol. 128, p~ge 297. 
He explains the great clumps as originating by multiplication of the 
tubercle bacilli in thrombotic capillaries. The clumps of tubercle 
bacilli which we observed are, however, far from resembling the 
formations which LoEWENSTEIN has photographed. Figure 1 is a 
micro-photograph of one of the three slides mentioned above, which 
LoEWENSTEIN kindly allowed us to bring away from Vienna. 
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Figure 1. 

The huge lump of tubercle bacilli shown In the micro-photograph is so solid 
that finer details cannot be seen because of the refraction of light. Judging 
by the size of the single bacilli at the points marked A, the enormous number 
in the main mass can be imagined. · 

This slide Is the one mentioned above and represents only an insignificant 
fraction of the whole sediment recovered from 5 to 10 c.c. blood. A systematic 
examination of the slide disclosed 195 large clumps of bacilli, nearly all of the 
~ize of that shown in Figure 1, 9,500 medium-sized clumps, all ,containing at 
least 10 bacilli, besides innumerable single tubercle bacilli and small groups of 
less than 10 bacilli. 

By .mixing tubercle bacilli with. guinea-pig's blood and treating 
the mixture as indicated above, we found that, even when 100 million 
tubercle bacilli are added to 1 c.c. blood and a total quantity 
of 3 c.c. is treated, it was impossible to produce slides showing 
anything approaching the same abundance of bacilli. 

Where luxuriant growths and microscopical findings of this 
kind are concerned, it is absolutely inconceivable that small technical 
subtleties can be the cause of the great discrepancies already men
tioned. In our opinipn, there .remain~ but one possible explana
tion of LoEWENSTEIN's findings-viz., that, in his Jaboratory, there 
must exist some source of error which has escaped his notice. 
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In support of this conclusion, we may mention the following 
-observation. During the past four years, we have isolated from 
man and typed a great number of strains of tubercle bacilli. Cer
tain of the blo()d-samples sent by us to LoEWENSTEIN came from 
patients from whose focal lesions we had at the same time isolated 
and cultivated tubercle bacilli. In. the cases in which LoEWEN
STEIN secured the growth of cultures from these blood-samples, we 
compared his strains with those which we had isolated from the 
focal lesions. The result of these comparisons is shown in Table IX. 

It is evident from this table that, in three cases only, the cultures 
obtained by LoEWENSTEIN from the blood appear to be identical 
with the cultures isolated in our laboratory from the focal lesions 
of the patients. 

In each of 4 cases (Nos. 8, 41, 54 and 197), the differences between 
the two strains are so wide that the cultures can hardly have been 
()btained from the same patient. 

With regard to case 8, it must be assumed that LoEWENSTEIN's 
finding of an acid- and alcohol-fast saprophyte is due to an acci
dental contamination. In our laboratory, we have now and again 
cultivated such saprophytes from various materials received for 
routine tests for tubercle bacilli. Since these specimens are partly 
derived from tuberculous patients, it is quite natural that an acid
fast saprophyte should be occasionally isolated from a patient 
with undoubtedly tuberculous lesions ; but this establishes no 
definite relation between the saprophyte and the patient's tub!!r
culosis. Much more frequently, we have isolated saprophytes 
from non-tuberculous patients. In this connection, we may cite 
an example of the sort of mistake to which any laboratory may be 
exposed. From a certain hospital, we received 5 specimens of 
stomach lavage water. We isolated in every case quite identical 
strains of an acid- and alcohol-fast saprophyte. There is no doubt 
that this finding was due to a contamination, and it shows how 
cautious one must be in attaching any importance to the occurrence 
()f such saprophytes. 

With regard to the other three cases (Nos. 41, 54 and 197) men
tioned above, we can see no other possible explanation than a 
serious error. In the three cases in which LoEWENSTEIN succeeded 
in cultivating tubercle bacilli from the blood of patients with a 
definite bovirie infection, his strains were all of the human type. 



Table IX. 

GUINEA-PIG 

Diagnosis Material Culture • Route of 
No. Inoculation, 

dosaJ(e Autopsy 

and date 

8 Sputum Primary culture : Subcutaneous Died 12 /X II /1933 
eugonic human. 1 mg. Generalised tubercu-

Pulm. 4/X/1933 losis. 

11715 Tb. Blood Secondary culture: Subcutaneous Killed 10 IX /1933 
roughly folded 1 mg. No tuberculosis. 
orange<aloured 17/Vll/1933 
colonies. 

9 Sputum Primary culture : 
Pulm. eugonic human. 

11721 Tb. Blood Secondary culture: Subcutaneous Died 6 /X 1/1933 
eugonic human. 1 : 10 mg. Generalised tubercu-

' 
3 /VIII/1933 los is. 

36 Skin Secondary culture : Intraperitoneal Killed 13/XII/1933 
dysgonic human. 1 :10m~. Very slight changes 

15/IX/1933 in omentum only. 
Lupus 

11926 vulg. Blood Secondary culture : Intraperitoneal Died 24 /X /1933 
eugonic human. 1 : to mg. Generalised tubercu-

30/IX/1933 los is. 
. 

-
41 Skin Secondary culture : Homogenised Died 17 /111/1933 

dysgonic bovine. skin specimen Generalised tubereu-
Lupus 31/l/1933. losis. 
vulg. 

Secondary culture : Subcutaneous 11927 Blood Killed S /X 1/1933 
eugonic human. 1 : 10 mg. Generalised tubercu-

13/IX/1933 los is. 

54 Sputum Primary and secon-
. dary culture : 

Pulm. dysgonic bovine. 

12139 Tb. Blood Secondary culture : Intraperitoneal Died 15/XIl/1933 
eugonic human. 1 : 10 mg. Generalised tubercu-

28/X /1933 losis. 

RABBIT 

Route of 
Inoculation, Autopsy 

dosali(e 
and date 

Intravenous Killed 26/X /1933 
1 mg. No tuberculosis. 

17/VIlj1933 

Subcutaneous Killed 2/XI/1933 
10 mg. Locally a plum-sized 

3/VIII/1933 abscess, no other tu-
berculous changes. 

Subcutaneous Killed 13/XII/1933 
. 10 mg. No tuberculosis. 
15/lX /1933 

Subcutaneous Killed 20 /l/1934 
10 mg. Locally an abscess. 

30 /IX /1933 In lungs 3-4 fibrous 
nodules. No other 
tuberculou.s changes. 

subcutaneous Died 2/VIll/1933 
10 mg. Generalised tubereu-

1/IV /1933 losis. 

Intravenous Killed 7 /11/1934 
1 : 10 mg. In lungs 5-6 fibrous 

3/Xl/1933 nodules. No other tu-
berculous changes. 

subcutaneous Died 25 /Ill /1933 
10 mg . Generalised tubercu-

25/l/1933 los is. 

Intravenous Killed 7 /11/1934 
1 : 10 mg. No tuberculosis. 

28/X/1933 . 

Type 

Human. 

Acld·last sop-
rophyte. 

Human. 

Human. 

Dysgonic hu-
man. 

Verfe little vi-
ru ent. 

Human. 
Normal viru-
lence. 

Bovine. 

Human. 

Bovine. 

Human. 

"' ... 
00 



. 
62 Sputum Primary and secon~ 

dary culture : 
Pulm. eugonic human. 

12128 Tb. Blood Secondary culture : Subcutaneous 
eugonic human. 1 : 10 mg. 

3/Vlii/1933 

-
144 Skin Secondary culture : Intraperitoneal 

eugonic human. 1: 10 mg. 
Lupus 28/VI/1933 

12642 vulg. Blood Secondary culture : Intraperitoneal 
eugonic human. 1: 10 mg. 

22/IX 11933 
-

196 Skin Secondary culture: Intraperitoneal 
eugonic human. 1: 10 mg. 

28/VI/1933 

Lupus 
vulg. -

13872 Blood Secondary culture : Subcutaneous 
eugonic human. 1 : 10 mg. 

5/VIII/1933 

197 Skin Secondary culture : Intraperitoneal 
dysgonic bovine. 1 : 10 mg. 

4/Vll/1933 
Intraperitoneal 
1 : 10 mg. 

Lupus 18/X !1933 

13!173 vulg. Blood Secondary culture : Intraperitoneal 
eugonic human. 1 : 10 mg. 

17 /VIII /1933 
-

198 Skin Secondary culture : Subcutaneous 
eugonic human. 1 : 10 mg. 

16 )IX /1933 

Lupus 
13874 vul". Blood Secondnry culture : Subcutaneous 

eugonic human. 1 : 10 mg. 
17/VIII/1933 

-Died 9 /IX /1933 Subcutaneous 
Generalised tubercu- 10 mg. 

losis. 3/VIll/1933 

Died 12/VIll/1933 Subcutaneous 
Generalised tubercu- 10 m~. 

losis. 28/VI/1933 

Died 17/Xll/1933 Intravenous 
Generalised tubercu- 1 : 10 mg. 

los is. 22/VI/1933 

l<illed 2/1/1934 Subcutaneous 
Slight chronic tuber- 10 mg. 
culous changes tn the 28/VI/1933 
omentum without 
caseous changes. 
Lymph glands nor-
mal. In lungs a rew 
fibrous nodules. 

Died 22/X/1933 Subcutaneous 
Generalised tubercu- 10 mg. 

losis. 5/VIll/1933 

Died 22/VIll/1933 Subcutaneous 
SHght tuberculosis. 10 mg. 
Died 22/XII /1933 18/X /19:l3 
Generalised tubercu- Intravenous 
los is. 1 : 10 mg. 

18/X /1933 

Died 18/IX /1933 Intravenous 
Generalised tubercu- 1 : 10 mg. 

losis. 17 /VIII /1933 

l<illed 2/l/1934 Subcutaneous 
Re~ional gland, pea- 10 ml!:. 
sized with caseous 16/IX /1933 
centre. Portal gland 
enlarged. Spleen very 
large ; hyper::emic. 
Liver degenerated 
without tubercles. 
Lungs normal. 

Died 14/X /1933 Subcutaneous 
Generalised tubercu- 10 mg. 

los is. 17 /VJII/1933 

Killed 2/XI/1933 
Locally a ~lum-sized 
abscess. o other 
tuberculous changes. 

Killed 30 /IX /1933 
Locally an apple-sized 
abscess only. 

K llled 20 I I !1934 
No tuberculosis. 

Killed 30 /IX /1933 
No tuberculosis. 

Killed 8/XI/1933 
An abscess locally. 
No other tuberculous 
changes. 

Killed 20/1/1934 
Slight tuberculosis. 
Died 28 I X ll /l9:J3 
Gt>neralised tubercu-

los is. 

Killed 21/XI/1933 
No tuberculosis. 

Killed 20/1 /1934 
No tuberculosis. 

Killed 21/XI/1933 
l'o tuberculosis. 

Human. 

Human. 

Human. 

Human. 

Human. 
Slightly 

lent. 
viru-

Human. 
Normal viru-

lence. 

Bovine ••atten-
uated ... 

Human. 

Human. 
Slightly viru-

lent. 

HUman. 
~ormal viru-
lence. 

"' -"' 
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An attempt to explain this incongruity by a transformation of the 
bovine type to the human with such regularity must be based upon 
very well substantiated evidence. Well-known authorities on this. 
subject, such as A. Stanley GRIFFITH, NEUFELD and Bruno LANGE, 
have all maintail:ied that the type characters of the human and 
bovine strains are extremely constant. Our own experiences. 
which will shortly be published, confirm this anew. We have so 
far never observed that a typical bovine strain can be transformed 
into a human strain or vice versa. 

We may add a few details about case .54. The case was one of 
pulmonary tuberculosis. From the sputum, pure strains of bovine '· 
type were isolated on December 22nd, 1932, February 6th, 1933. 
and January 3rd, 1934, whereas LoEWENSTEIN isolated a human 
type from a blood-sample taken on February 1st, 1933. 

Lastly it should be mentioned that the strains from the remaining 
3 cases (Nos. 36, 196 and 198) also show some dissimilarity. These 
divergencies may not be quite so great as in the case of the 4 dis
cussed above, but they are more definite than we have ever observed 
in repeated cultivations from the same patients. Thus, LOEWEN
STEIN isolated fully virulent hul)lan tubercle bacilli from blood
samples Nos. 196 and 198, while the strains isolated by ourselves 
from the local processes (lupus nodules) were of the human type 
but of low virulence. From the blood-sample No. 36, LoEWEN
STEIN cultivated a eugonic human strain, but the strain isolated from 
the local lesion (a lupus nodule) was a dysgonic human strain of 
low virulence. 

SUMMARY. 

1. In November 1932, we obtained cultures of tubercle bacilli 
from 5 OUt of the 18 blood-samples supplied to US in LOEWENSTEIN'S 
laboratory by his assistant. 

2. After our return to Copenhagen, we examined 222 blood
samples by the same technique and with the same media as 
LoEWENSTEIN, and obtained completely negative cultures, both 
macroscopic and microscopic. 

3. _101 of th~se blood-samples were concurrently examined by 
Staatliches . Insbtut fiir expe~imentelle Therapie, Frankfort-on-
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Main. In one case only, a micro-culture was found, but it could 
not be subcultured and failed to produce tuberculosis in the guinea
pig. 

4. 186 of these blood-samples were examined in Professor 
LoEwENSTEIN's laboratory and they yielded 14 macro- and 9 micro
cultures, of w ~ich two could not be subcultured. 

5. At the Statens Serum Institut, Copenhagen, J. HoLM and 
ourselves have in the last three years carried out 479 cultivations 
from blood by the LoEWENSTEIN technique and in no single case 
demonstrated a macro- or a micro-culture, or acid-fast saprophytes. 

75 blood-specimens mostly from patients with very advanced 
tuberculosis have been inoculated into guinea-pigs and only in one 
case was tuberculosis found in the guinea-pig. 

6. The discrepancies between LOEWENSTEIN's results and ours 
cannot be attributed to the unsuitability of our medium. 

7. Considering the results of cultivation and microscopy des
cribed in this paper after we had seen them personally in LoEWEN
STEIN's laboratory, it is 'absolutely inconceivable that the dis
crepancies should be due to niceties of technique in connection with 
the hremolysis, the homogenisation and the centrifuging of the 
blood. 

8. 'From 149 Danish blood-samples Professor LoEWENSTEIN 
obtained 16 positive results-viz., 2 micro-cultures which he was 
unable to subculture, 7 micro-cultures which could he subcultured, 
and 7 macro-cultures. 

14 of these cultures were sent to us : in 4 instances (2 primary 
cultures and 2 sub-cultures) we were unable to demonstrate tubercle 
bacilli either by microscopy or by culture. 

The remaining 10 cultures were typed and compared with cul
tures isolated from the focal lesions of the same patients. 

In 4 cases, the cultures differed so widely that it is impossible to 
believe that they could have originated from the same patient. In 
3 other cases, the disagreement was such as to make this doubtful. 
Concordance was established in 3 cases only. 
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PREFACE. 

In the present report we have dealt with only one aspect of the 
rapidly expanding science of nutrition-its relation to public health. 
The report is addressed to public health authorities rather than to 
the specialised student of nutrition. We hope that in some degree 
it may help the reader to visualise public health work in nutrition 
as an integral and highly important part of public health activity 
in general. 

We are, of course, aware of the superficialities of our survey ; 
any one of its sections could be expanded into a book. For detailed 
knowledge the reader must go to text-books, to the scientific and 
medical journals, to journals dealing exclusively with nutrition, etc. 
From the enormous mass of information available, we have selected 
a limited amount of data in support of the main theme-that the 
remarkable advance of the science of nutrition during recent years 
demands a new orientation of public health activity. 

To give a complete account of existing public health nutrition 
activities in all countries of the world was clearly impossible. The 
examples chosen are largely those about which information happened 
to be most accessible, and in many instances this is the only reason 
why one country is referred to rather than another. At the same 
time, stress has been laid on special contributions made by certain 
countries to the advance of public health work in this field. 

The problem of malnutrition is largely a social and economic 
problem, and as such concerns politicians, econoiJ).ists, agricul
turists, social workers, etc., as closely as it concerns the medical 
profession. It is possible that non-medical readers may find 
something of interest and value to them in our repott. 
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I. THE PLACE OF Nt:TRITION IN PUBLIC HEALTH 
AND PREVENTIVE MEDICINE. 

As science advances, knowledge accumulates about the relation 
of man to his physical environment. The purpose of public health 
work, in its early days, was envisaged as the defence of populations 
against infectious diseases menacing them from without. But 
PASTEUR himself, at the outset of his career, and long before he 
undertook the study of microbic infections, conceived the modern 
idea that nutrition may play an important part in ensuring (develop
ment and) freedom from disease. His work on the chemical 
conditions necessary to ensure the growth in culture media (and 
his investigations relating to resistance to infection and immunity) 
tended to emphasise the idea that the food consumed by the 
organism has an importance apart from the provision of energy, 
and that the physical state of the organism largely dependent on 
its nutrition has a bearing on immunological reactions. It followed 
that the task of medicine and hygiene is not only to defend human 
beings against external noxious agents by effecting a sort of artificial 
isolation, but also to build up healthy and vigorous bodies. At 
about the same date, Claud BERNARD was insisting on the import
ance to health of the " internal environment" and " Ia syntbese 
organique " and defined nutrition as " perpetual creation "·' 

Thirty years ago it was generally believed that the dietary 
requirements of human beings are satisfied so long as they have 
enough to eat ; any illnesses or physical disabilities from which 
men not actually hungry might suffer were ascribed to causes other 
than diet. We now know that the adequacy of a dietary depends 
on the presence of a considerable number of factors and that mere 
quantitative sufficiency may co-exist with a whole series of quali
tative defects, any one of which may produce the most serious 

· · physical consequences. 
Faulty or insufficient diet leads to serious diseases, such as rickets, 

beri-beri, pellagra, dental caries, certain types of anremia; further, 

• "La nutrition et le developpement ne sont rien autre chose qu'une creation 
organique" (Cl. BERNARD, Rapport sur Ia Physio/ogie tn Franct, 1867, page 93). 
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it appears to pave the way for certain infectious diseases, including 
tuberculosis. But diet 'is not only a factor in the prevention and 
treatment of disease ; there is also a close relation between it and 
physical development and efficiency. In so far as public health 
activity is concerned not only to defend populations against disease, 
hut also to create a maximum of physical well-being, nutrition is 
perhaps the most important subject with which it has to deal. 
In this comiection, the public health worker can Jearn useful lessons 
from the attitude of the agriculturist and stock-raiser. 

Public health ·authorities to-day are no less concerned with 
nutrition than with water supply and control of infectious diseases. 
The protection of the public· against dangerously contaminated. 
foodstuffs and fraudulent practices in connection with the sale ~f 
food, and the feeding of population groups in schools, prisons, 
asylums, naval and military establishments, etc., have long been 
among the recognised duties of the State. During the war, Govern
ments had to feed great armies whose physique and morale had to 
be maintained at all costs, and at the same time responsibility for 
providing food for the civilian population had to be assumed. 
Within recent years, the economic crisis and unemployment have 
imposed on Governments enormous responsibilities in the sphere 
of public assistance, of which the most urgent has been the combating 
of malnutrition. The emergency situations produced by the war 
and the depression have helped tq make clear the importance of 
public health nutrition work in so-called normal times. 

It is useless to ask whether governmental control in this field 
is legitimate or desirable ; it is sufficient to remark that in many 
countries it exists and is developing. In the field of public health, 
more and more attention is being given to the problems of nutrition ; 
in the course of our report, we shall describe some of tire activities 
that result. Whether present tendencies are likely to prove 
permanent, or whether they are dependent on temporary and 
emergency conditions, it is impossible to say ; in each country, the 
course of economic events will influence the issue. But even to-day . 
it is possible to observe that State control in dietary matters is 
becoming more systematic and less of an "emergency" activity 
and that in many countries, for public health and economic reasons 
a definite policy as regards the feeding of the population is bein~ 
developed. 
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The inhabitant of a prosperous country, consuming his dinner 
in tranquillity, rarely pauses to re fleet that millions· of his fellows 
are at the same moment similarly occupied (or, if less fortunate, 
would wish to be) ; that the satisfaction of his primary need for 
food is made possible only by the regular production and distri
bution of mountains of provisions, which do not automatically take 
place everywhere and always ; that, in fact, vast numbers of human 
beings are malnourished and undernourished ; that, indeed, famine 
itself has not yet disappeared from the world. 

II. CERTAIN ASPECTS OF THE PROBLEM. 

1. PHYSIOLOGY AND ECONOMY. 

Nutrition is an economic, agricultural, industrial and commer
cial problem, as well as a problem of physiology. 

2. THE INDIVIDUAL AND THE MASS. 

With the help of schedules of dietary requirements according to 
age, sex, intensity of work, ~tc., it is relatively easy to determine 
the quantity and quality of food required to nourish a city or an 
army. For such purposes, figures are commonly used which, as 
we shall see later, have little value except as averages ; they are 
largely based on mass observations and their application is to the 
mass, in which the individual disappears. But it is the individual 
who eats. Public health workers in general have a tendency to 
consider the individual case as a pathological case, for which the 
physician is responsible, but this is scarcely true as regards diet. 
Digestion and assimilation are not mechanical acts which are pre
cisely the same in all human beings ; within the bounds of the nor
mal, great scope for variation may exist. Might it not be possible, in 
this as in other fields, to approach the knowledge of the individual 
by the definition of categories or types ? It is possible that varying 
types exist, knowledge of which would throw light on the problem 
of the " normal " diet. 
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3. THE NoRMAL AND THE PATHOLOGICAL. 

Qearly,it is impossible to define with precision normal standards 
of health and physical developments, all deviation from which is 
regarded as pathological. A physician, even after prolonged 
examination of a subject, may find it difficult to say whether he 
is in "normal" health. Many diseases (e.g., rickets) may manifest 
themselves in latent border-line conditions, which are difficult to 
detect, but it is just conditions of this nature which, from the 
standpoint of preventive medicine, it is most useful to recognise. 
Difficulties increase when the " normality " or otherwise of large 
numbers has to be rapidly assessed. In such circumstances, it has 
been found necessary to establish and employ methods of assess
ment which are questionable from a scientific point of view, but 
nevertheless useful as a basis for practical action. We may recall 
the endless discussions which have taken place with regard to the 
validity of " indices of nutrition " dependent on measurements of 
height, weight, chest width, hip and arm girths, etc. 

Physical standards which are considered in current practice as 
reflecting the normal state may in reality, if based solely upon 
averages, be subnormal relatively to the optimum or ideal state 
that might be conceivable. 

4. DIFFERENCES IN DIETARY HABITS DEPENDENT 

ON RACE, CLIMATE AND CUSTOM. 

All diets which support life in human beings contain protein, fat, 
carbohydrate, mineral salts and vitamins, but the relative amounts 
in which these food factors are present vary greatly from one 
country to another. Broadly speaking, the principal cause of such 
variation seems to be climate ; what we call race has little influence 
·on diet. Climatic and such different geographical conditions as 
are represented by mountains, plains, inland areas, coastal areas, 
etc., largely determine the production of foodstuffs. Man adapts 
his dietary habits to his surroundings and, in the balance which 
must be struck between physiological demand and environment, 
the environmental factor weighs heavily. It seems likely that 
national dietary habits are determined less by choice and instinct 
than by economic necessity, and, for this reason, it is quite 
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irrational to give them the status of physiological laws. In normal 
times populations will not readily_ change their mode of diet, but 
they will often change it quickly enough under stress of compulsion 
or economic crisis. The comparative ease with which human beings 
pass from one regime to another makes it possible to imagine great 
changes in the distribution and consumption of foods throughout 
the world taking place without serious opposition. Undernourished 
populations will not long reject good food because it is unfamiliar 
to them and conflicts with their traditional dietary habits. 

5. THE EvoLUTION OF DIET. 

What we know of the history of food and diet suggests that in 
the past, as at present, the dietary habits of mankind have varied 
enormously under the influence of geographical and economic 
circumstances. But, while man adapts himself to his environment, 
he also adapts his environment to himself. As the population of 
the world has increased, the production of certain types of animal 
and vegetable food has increased concurrently ; for example, the 
progress of civilisation has hitherto consistently been accompanied 
by increase in the production and consumption of wheat. At times 
the desire of human beings to secure certain articles of food may 
have influenced the course of history ; thus, one of the motives 
underlying the adventurous explorations of the fifteenth and 
sixteenth centuries was to obtain spices to relieve the monotonous 
diet of the day. We shall consider in a later section the relation 
between diet and the enormous increase in the production of 
foodstuffs made possible by modern science. 

Remarkable changes in food habits are taking place in the 
modern world. It is obvious, for example, that the growth of 
industrialism has greatly influenced, and continues to influence, 
dietary customs in a large number of ways. It seems that, until 
very recently, the diet of the mass of the working population con
tained very little meat and was largely composed of foods rich in 
carbohydrate; this description might still he applied to the regime 
of the European peasant. We may picture the heavy manual worker 
in the past Qike the modern peasant) consuming a bulky diet 
containing much unassimilahle material, and stopping work to eat 

. very frequently-every two or three hours, in fact. Physiologically 
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such dietary habits may conform with the requirements of heavy 
labour ; a man working hard in the open air can tolerate a bulky 
indigestible diet more readily than a sedentary office-worker. At 
the same time, economic factors must play a part in determining 
the nature of the diet consumed by the peasant and manual labourer. 
Carbohydrate derived from cereals is the cheapest form of food 
energy. 

Industrialisation influences diet through many channels. It 
tends, for example, to develop housing conditions which make the 
preparation of palatable meals a discouraging task. The high cost 
of rent in large cities reduces the proportion of the family budget 
which can be devoted to food. 

Mechanisation reduces the need for the expenditure of human 
energy ; it becomes the industrial worker's task simply to tend 
the machine. At the same time, the development of industry and 
commerce involves the multiplication of sedentary office-workers. 
The modem industrial worker and employee find a bulky carbo
hydrate-rich diet quite unsuitable to their circumstances ; they 
demand a lighter, more concentrated regime rich in animal protein, 
fat, and green vegetables, and the number of meals is reduced to 
three a day. The modem tendency towards a more concent~ated 
and nutritious diet is well illustrated in Germany, where, in spite 
of the economic depression, the consumption of meat and fat has, 
during recent years, continued to rise. With the development of 
industry, the population tends to discard its ancient bulky cereal 
diet-the traditional diet of the poor-in favour of a type of regime 
once enjoyed only by the wealthy [1). 
. In the United States of America, which a hundred years ago was 
a land of pioneers rather than peasants, the evolution of diet has 
folh>wed a slightly different course. In the first half of the nineteenth 
century, according to MENDEL [2), there was an enormous preponder
ance of flesh foods in the national diet. To-day, the consumption 
of meat and cereals is falling, while that of dairy products, sugar, 
eggs, fruit or green vegetables is rising. Of late years a new factor, 
other than complex forms of supply and demand, has arisen to 
influence national dietary habits~namely, the education of the 
public in the scientific principles of nutrition. The effects of such 
education on national diet trends are particularly evident in the 
United States. 
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Within recent years, a number of factors have operated to disturb 
family life in general and to alter traditional customs, including 
dietary customs, based on the family. Such factors include : the 
increase of industrialisation, the material and moral results of the 
war, the entry of women into employment in relatively greater 
numbers, the increasing distances between the home and the place 
of work. In the working-class quarters of great cities and in towns 
devoted to industry, the home, the centre of family life in which 
the mother worked all day and prepared the family meals which 
all consumed round a common board, tends to disintegrate and 
disappear. All meals may be consumed outside the home ; or, if 
eaten at home, they tend to be irregular and hastily prepared, and 
to be largely made up of cold and tinned foods. Systematic 
investigation of such modern tendencies as regards diet (which 
have, in particular, excited the interest of German workers) might 
yield interesting information of an economic and physiological 
nature. 

As a result, on the one hand, of the weakening of family ties and 
the partial disappearance of regular family meals, and, on the 
other, of the desire of employers that the working-day should be 
subject to a minimum of interruption, there has arisen a necessity 
for the provision of meals away from home, and this, in turn, has 
led to the development of what may be termed " JUass feeding". 
Mass feeding raises problems of· importance in the sphere of public 
health, to which considerable attention has already been given in 
certain countries, though not so much in others. The term " mass 
feeding " may include collective dietary arrangements in religious 
institutions, schools, colleges, asylums, orphanages, prisons, 
barracks, etc. ; but we refer particularly to mass feeding in connec
tion with industry-in big shops, in offices and in factories, for 
example. It is especially in Japan and the U.S.S.R. and Germany 
that industrial mass feeding has developed within recent years. 

6. THE PRESENT STATE OF OUR KNOWLEDGE 

OF NUTRITION. 

There is a science of nutrition which is the necessary basis of 
all practical action. But it cannot be said that fundamental 
principles in this field are as firmly established as, let us say, the 
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principles which underlie the science of engineering. Many 
"generally accepted" facts are, in reality, debatable;" laws" which 
s~med fully established twenty years ago are open to questihn. 
In the absence of certainty on many points, it is necessary to make 
shift with probability. 

The thermodynamic principles, for example, established by 
LAvmsiER and a long series of scientific workers rest on a secure 
foundation and provide the basis of indispensable methods of 
measurement. It is often essential, for practical purposes, to 
regard human beings as thermodynamic machines. But they are 
not thermodynamic machines ; they are organisms with complicated 
functions to perform, endowed with imagination and will, and 
capable of adapting themselves in a remarkable manner to changes 
in their environment and mode of diet. It is not surprising that 
the problems of energy and protein requirements still give rise to 
infinite discussion. There are so many variable factors operating 
in the domain of physiology and psychology that the interpretation 
of dietary experiments in general is extremely difficult. Laboratory 
experiments, and particularly experiments on rats, have supplied 
valuable and necessary information. But in themselves they are 
often insufficient to clarify the problems of human nutrition, and 
the need for their conformation by experiments on human beings 
(which need involve no danger or discomfort) is becoming more 
and more obvious.. As soon as we ieave the laboratory and attempt 
to study the problems of nutrition in the field, complicated by a 
variety of economic and social factors, difficulties increase. To 
assess the value of diet, we must employ standards about which 
there is little agreement among physiologists, and the statistical 
methods which are commonly employed in gathering information 
about the dietary habits of population groups provide only average 
figures relating to large numbers, and are often open to criticism 
on the ground that they do not conform with the requirements of 
statistical science. 

There are, however, a number of facts about nutrition which 
are firmly established on a scientific basis. Such are : 

The organism needs to be supplied daily with a certain quantity 
of food energy, evaluated in Calories. A considerable amount of 
i~formation exists with regard to Calorie requirements. The 
discovery of food factors-vitamins and mineral salts--which 
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supply no appreciable energy and yet are essential to health has 
not affected the fundamental problem of energy needs. 

The diet must yield protein, fat and carbohydrate. The propor
tion of these is variable, but only within limits, which are tolerably 
well established. (We omit here reference to special therapeutic 
and experimental diets which may lack fat or carbohydrate.) 

Minerals are an indispensable part of the diet, though the 
quantities necessary are relatively small. From a practical point 
of view, the most important minerals in human nutrition are 
phosphorus, calcium, iron and iodine. 

There are a number of vitamins which are necessary for growth, 
health, and even for life itself. Vitamins were once known as 
accessory food factors ; it is now clear that they are very essential 
food factors. 

7. PsYCHOLOGICAL AsPECTS oF THE PROBLEM. 

Psychological factors should not be ignored in the sphere of 
practical dietetics. Appetite is influenced, not only by the body's 
need for food, but also by mental attitudes ; prejudices, theories, 
philosophical and mystical ideas may all strongly affect dietary 
habits. We may recall the existence of numerous dietary" sects", 
of which the best known are perhaps the vegetarians and the 
enthusiasts for raw food. Certain sects are inspired by the ideal 
of protecting the body from uncleanness, which becomes the basis 
of religious scruples and of principles of asceticism, abstinence or 
temperance, involving the protection of the body-and not only 
the body, but also the soul-from " pollution". 

One of the commonest dietary superstitions of the day is a belief 
in instinct as a guide to dietary excellence. Its partisans believe 
that nature has provided man with a specific instinct which 
infallibly prompts him to consume the kind of diet most suited to 
his well-being ; it follows as a corollary that the diets of primitive 
pe~ples are superior to diets approved by science. It is urged that 
civilised man, to avoid degeneration, must base his food habits on 
those of savages, who, if not completely free from all disease, are at 
least immune from the diseases of nutrition. It has been seriously 
suggested that light might be thrown on the problems of human 
nutrition by study of what chimpanzees eat in their native forests. 
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Such notions are derivative of the eighteenth-century fiction of the 
happy and noble savage. Those who have lived among the native 
populations in Equatorial Africa, for example, are aware of the 
value of such legends .. 

Dietary superstitions are perhaps not without influence on 
economic problems in connection with food .. -

III. STANDARDS. 

First; what constitutes an adequate diet 'I What are human 
requirements as regards Calories, fat, protein, vitamins, etc., and 
in what proportion should the various food factors be combined 'I 
Again, by what means can the" state of nutrition" of an individual 
be assessed, and how can " malnutrition" be detected 'I 

Both dietary and physical standards are necessary as a basis for 
practical action. . The former may enable us, for example, roughly 
to gauge the value of the diet consumed by this or that section of 
the community. They make it possible to draw up dietary schedules 
for groups which have no free choice of food (e.g., armies, inmates 
of institutions): They have been used as the basis of large-scale 
war-time rationing schemes ; they may be used as a foundation of 
agricultural policies. Physical standards are employed by physi
cians to select from a given group those suffering from malnutrition 
and in need of dietary treatment. They assist us in assessing the 
effect on human beings of this or that dietary regime. · 

The problems of establishing satisfactory dietary and physical 
standards are intimately interconnected. The ultimate test of a 
satisfactory diet is its effect on the physique and health of human 
beings. In seeking an answer to the question, Is this or that 
population group adequately fed 'I two methods of investigation 
may be followed : (1) the diet of the group may be compared with 
arbitrary standards put forward by physiologists, or (2) clinical or 
anthropometric enquiries may be carried out, the purpose of which 
is to assess the physical condition of the group and to discover 
whether there exists evidence of physical defect and disease which 
experience has taught us may arise as a result of defective diet ... 

No two physiologists, in attempting to establish standards 
representing an adequate diet, are likely to reach precisely the 
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same conclusions, nor is there any general agreement as to what 
constitutes the physical state of "malnutrition", or methods for 
detecting malnutrition in individuals which are above scientific 
reproach. 

But it is perfectly possible to establish standards of adequate or 
optimum food intake which are sufficiently accurate for use in 
practice. With regard to the assessment of "state of nutrition " 
and the detection of malnutrition, the position is somewhat less 
satisfactory, but at least it may be said that the application of 
current methods in this field may supply the public health worker 
with useful information. 

1. DIETARY STANDARDS. 

Dietary needs can be considered either in terms of Calories and 
food factors or, from a qualitative angle, in terms of actual food
stuffs. -The latter method has the advantage of simplicity, but it 
can usually be employed only in conjunction with the former. 
In certain countries, for example, standards of necessary milk 
intake for children have been widely adopted by public health 
authorities ; it is often more convenient, in practice, to think of 
milk as milk rather than as a source of valuable food factors; but, 
at the same time, the use of milk can be defended on a physiological 
and chemical basis. The second method of approach, useful for 
rough qualitative judgments, is, in fact, a development and 
simplification of the first to meet the requirements of practice. 

Energy Requirements. 

Two methods have been employed in the study of human Calorie 
requirements. By direct and indirect calorimetry, it is possible 
to discover the energy output of subjects at rest or performing 
various kinds of work. Work performed by an experimental 
subject may be measured and expressed in terms of Calories. 
Observation of the number of Calories expended on work or heat
production under experimental conditions provides data for the 
establishment of quantitative standards of food intake. 

Another widely employed means of assessing dietary require
ments is by the observation of what healthy individuals living 
under various conditions and performing various kinds of work, 
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who have no reason to restrict their food intake, consume. In 
making use of such observations to establish quantitative standards, 
we take it for granted that appetite adjusts food intake to energy 
requirements. 

It has been observed that the energy intake of men of average 
size not engaged, on the one hand, in very strenuous labour, or, 
.on the other, following an entirely sedentary life, is usually in the 
neighbourhood of 3,000 Calories a day. This figure agrees well 
enough with that derived from energy expenditure budgets based 
on physiological data, for the compilation of which the basal 
metabolism rate-i.e., the rate of energy exchange at rest in a warm 
atmosphere twelve hours after a meal-is used as the foundation. 
It is well established that the B.M.R. of an average European is 
from 65 to 75 Calories per hour; during sleep, the energy exchange 
is on a lower level; during nearly all waking activities, it is consider
ably higher. The increase of energy exchange, in relation to the 
basal, which takes place during the performance of various activities, 
has been carefully investigated in the laboratory ; as a result, it 
is possible to draw up energy budgets the various items of which 
consist of figures representing the energy exchanges of an average 
individual during an average day. The sum total of all the items, 
where average men at average work are concerned, is found to be 
somewhere about 3,000 Calories per day. 

This figure, or something closely approximating to it, has been 
widely used in practical dietetics. The well-known dietary stan
dards of VoiT, ATWATER and RuBNER, based both on calorimetric 
and statistical investigations, evaluate the daily energy require
ments of a man at "moderate" work at 3,055, 3,315 and 3,093 
Calories respectively. The figure 3,000 has been put forward as 
standard by the Advisory Committee on Nutrition of the British 
Ministry of Health [3] and by v. TvzsKA [1), one of the most influen
tial of German workers in this field. It is to be found in a number 
of standard text-books on nutrition. The Conference convened by 
the League of Nations in Rome in September 1932, for the " stan
dardisation of certain methods used in making dietary studies ", in 
adopting the figure 3,000, made the following reservations : 

It will be noted that the historic 3,000 Calories have been accepted as 
the basis of the coefficients. Certainly, the majority of the members of 
the Conference were definitely of the opinion that 3,000 Calories, gross or 
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brullo, as the basal value, even for a man during a good day's work, is 
definitely high, (Probably a figure of 2,700 to 2,800 would be nearer the 
mark.) The only defence of the continued use of this figure is that the 
majority of studies in the past have been based upon it, and its retention 
allows of some-admittedly indillerent~omparison of new investigations 
with the old. [ 4] 

Does this figure, 3,000, represent gross or net requirements ? 
The standards of VolT, ATWATER and RusNER are based on food 
as eaten (Calories net). In practice, however, we are usually more· 
concerned with food as purchased (Calories gross), and it has been 
reckoned that, to allow for losses in cooking and digestion, food 
as purchased should have a Calorie value 10% higher than actual 
requirements. This is a liberal estimate, but we can at least say 
that, whatever figure is accepted as representing net requirements, 
food as purchased should yield a somewhat greater number of 
Calories to allow for waste. 

The application of the generally accepted 3,000 Calorie standard 
is largely a matter of common sense. Energy requirements vary 
enormously according to the type of work performed-from perhaps 
6,000 to 7,000 in the case of a lumberman to 2,200 in the case of 
a sedentary office-worker. Any standard of caloric requirements 
is applicable only to large numbers ; where individuals are concerned 
it has little significance, except perhaps a rough point d' appui. 
It cannot even be applied indiscriminately to population groups, 
unless these are very large and contain people engaged in a variety 
of manual and sedentary occupations ; when numbers are large, 
individual differences and differences due- to occupation tend to 
cancel each other out. Public health nutrition work is, as a rule, 
to be carried out on a large scale, and for this reason a standard 
figure of Calorie intake has its uses; but there is, of course, no reason 
why any public health administration, about to engage in such 
work, should adopt the figure 3,000 without further question. 
Even considered as a very general average, it is open to attack. 
VolT's Calorie standard was originally put forward as suitable for 
a man doing "moderate work", by which was meant the work 
performed by a man, like a joiner or mechanic, doing a good ten 
hours of work per day. In modern civilised communities, 
as mechanisation spreads, the proportion of men carrying out 
"strenuous" or even "moderate" work continually decreases. 

2 
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All that can be said is that the figure 3,000 has been very widely 
accepted, and, in view of the general consensus of opinion, founded 
to some extent on physiological evidence, any extreme departure 
from it requires defence.t 

The indefiniteness of our information in this field makes it 
possible to criticise any officially adopted figure representing 
Calorie requirements. In connection w~th the food requirements 
of the unemployed, a question in which politica1 passions are 
involved, much controversy has taken place within recent years, 
the bitterest controversialists being, as a rule, those incapable of 
distinguishing between individual cases and a statistical average. 

The energy 'requirements of women and children are, in general, 
less than those of an adult man. Both statistical and calorimetric 
data exist with regard to caloric intake and requirements in both 
sexes in different age-groups; data of this nature assist in the 
construction of scales of family coefficients, in which the needs of 
women and children are stated in terms of those of an average 
man, the latter being usually taken as unity. Over twenty different 
scales of family coefficients have been proposed by various workers. 
Such scales probably correspond to reality only very roughly, and 
no one scale can reflect the relationship between dietary require-

. ments according to age and sex which exists in all parts of the 
world. For example, in most scales, the energy requirements of 
women are taken to be about 0.8 of those of an adult man ; this may 
be roughly true in industrial communities, but it is less likely to · 
represent reality in · peasant communities where the housewives 
work side by side with their husbands in the fields. 

But, in spite of the disadvantages of such scales, they fulfil useful 
purposes. When it is necessary to calculate the dietary require
ments of mixed population groups, it is convenient to have a 
consumption unit (usually the needs of an adult man) in terms of 
which the requirements of the entire group can be reckoned. For 
the investigation of family dietary habits, a scale of family coeffi
cients is essential ; since families differ in size and composition, it 
would be impossible to compare the total food intake of families 
with that of other families as with some accepted standard. To 
make such comparison possible, the total food intake of each family 

• See Anne>: 1. 
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must be divided by the number of consumption units which it 
contains. A further use of scales of family coefficients is in enabling 
any figure taken as indicating the energy requirements of an average 
man to he applied to mixed population groups. 

In large-scale public health nutrition work, it is usually necessary 
to employ some "scale of family coefficients". 

In 1932, an expert Committee, convened by the Health Organi
sation of the League of Nations, drew up a scale, which is as follows :1 

Coefficient 

Age Male Both sexes Female 

0-2 0.2 
2 and 3 0.3 
4 

" 
5 0.4 

6 
" 

7 0.5 
8 

" 
9 0.6 

10 
" 

11 0.7 
12 

" 
13 0.8 

14 to 59 1.0 0.8 
over 60 0.8 ' 

(1.0 = 3,000 Calories gross.) 

The Committee claimed no absolute accuracy for this scale ; it 
could not be defended figure by figure, and it was not the scale 
that any member of the Committee put forward as his ideal scale. 
The international scale has been fairly widely employed, and its 
use makes the results of different workers more easily comparable. 
In the present instance, we would simply draw attention to its 
existence as a reasonably accurate scale for use in practice. 

In the scale of Bmawooo and JACQUEMYNS [5], the unit of 
consumption is the housewife, and the adult male coefficient varies 
from 1.14 to 1.2 according to hours of work. These workers apply 
the coefficient 0.9 to an adult unemployed man, on the grounds that 
in an unemployed family the wife works more strenuously than 
the husband. 

• In any case, the Conference was of the opinion that no scale can be formu
lated which will correspond accurately to the relative food consumption of 
family members in all countries and in all circumstances of life. The variation, 
from country to country and from class to class, of such factors as height, 
weight, age of maturity, amount of work performed by women and children, 
etc.-factors which influence the relative food intake of different family mem
bers-make it impossible that one particular scale should everywhere correspond 
with real values. (Quart. Bull. Health Organ., League of Nations, 1: 480, 1932.) 
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Protein Requirements. 

. There is no existing "standard of protein intake" which rests 
on the sure ground of experimental evidence, and the question, 
What is the optimum protein intake ? hotly debated by physio
logists, physicians, economists, and dietary faddists, cannot be 
answered. On the one hand, there are those who advocate a high 
intake ; on the other, we find schools which seek to emphasise the 
de~irability of "restricted" consumption. 

On the effect of a high protein· diet on the kidneys and on the 
organism generally,laboratory and clinical evidence is contradictory. 
NEWBURGH and his associates [6) observed that diets containing 
300/o of protein produced . signs of kidney damage in rabbits 
and human beings, but their observations have been criticised on 
the grounds that the experimental diets were incomplete as regards 
dietary factors other than protein. PoLVOGT, McCoLLUM and 
SIMMONDS [7) have shown that hypertrophy and congestion of the 
kidneys, with hyaline casts, occurred in rats fed diets con
taining 30-400/o of protein, but complete as regards vitamins and 
mineral salts ; in spite, however, of morphological evidence of 
kidney damage, the animals were in excellent general condition at 
the close of the experiment. We may mention also the experiments 
-of ADDIS, MACKAY and MACKAY [8), in Which rats lived a year in 
good health. showing no evidence of renal lesions, upon a diet 
1:ontaining 700/o of protein. Many other relevant observations 
might be quoted. While certain experiments suggest that a hlgh 
protein intake may cause renal hypertrophy and injury, such 
experiments are often open to criticism on the grounds that the 
diets employed were incomplete ; further, it is not clear that the 
effects on the kidney noted were actually detrimental to health. 
In nearly all such experiments, the proportion of protein in the 
diet greatly exceeded that in the ordinary freely chosen diets of 
civilised man. 

On the whole, the races of mankind with a high protein intake 
are superior in physique to those with a low intake, but no inference 
-can thereby be drawn as to optimum protein consumption, since 
:freely selected " high protein" and· "low protein" diets differ in 
many important respects besides protein content. OaR. and. 
GJLKS [9), for example, have observed that the Masai tribe hi East 
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Africa, which lives on a diet composed mainly of meat, milk and 
blood, is greatly superior in physique and energy to a neighbouring 
tribe, the Akikuyu, the diet of which consists of cereals, tubers, 
plantains, legumes and green leaves. But the diet of the Akikuyu, 
as compared with that of the Masai, is deficient, not only in protein, 
but also in fat, and certain vitamins and mineral salts. 

In support of a low intake, it is possible to quote numerous 
examples of population groups consuming less than 70 grammes 
of protein per day. According to ALBERTONI and Rossi, the frugal 
and poverty-stricken (yet healthy) peasants of Southern Italy have 
a protein intake not exceeding 60 to 70 grammes per day. 
CAMPBELL, carrying out investigations on medical students in 
Singapore, including Brahmins and Hindus, vegetarians except' 
for a little milk, accorded average figures of nitrogen excretion as 
low as 5 to 6 grammes per day. .EIJKMAN found that the ·protein 
intake of eight young Javanese did not exceed 54 grammes ; 
KuMAGA WA observed equally low intakes among the poorer classes 
in Japan; and A. BASLER, among soldiers of 50 kg. body-weight 
(53 grammes) [10). Millions of human beings do not consume 
more than 50 to 70 grammes of protein per day. It must, however, 
be remembered that such examples tell us nothing except that 
human beings can exist at a low level of protein intake. An 
observer may describe groups as healthy, although he knows little 
of their vital statistics, resistance to disease, or of their physical 
potentialities with a richer diet. 

We must also recognise that similar arguments in favour of a 
high protein intake may be equally fallacious. The Eskimos are 
often cited as an example of a people who live in health on a diet 
yielding from 260 to 300 grammes of protein per day. But we 
have only very general knowledge about the health of the Eskimos 
or, for that matter, about their diet. Similarly, the oft-quoted 
case of the arctic explorer, STEFANSSON [11), who Jived on a meat 
diet for nine years without visible injury to health, and that of 
McCLENNAN and WALTER, who lived on a similar diet for a year 
in the United States of America, do not provide really useful data 
for the solution of the problem of ' protein requirements. Too 
many complex factors were involved. 

The minimum amount of protein required to ensure nitrogenous 
equilibrium has often been investigated. HINDHEDE claims to have 
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shown that health and nitrogenous equilibrium can be maintained 
on a diet of cereals, potatoes, margarine and fruit containing only 
32 grammes of absorbable protein, which seems to be the lowest figure 
ever put forward in this connection. Hindhede's assistant, MADSEN, 
is said to have lived on this regime in good health for many months, 
but the fact that this period was interrupted by intervals of ordinary 
feeding seems to detract from the value of this experiment [12]. 

Subsequently, Hindhede proposed !I protein standard of 
60 grammes, combined with a Calorie standard of 2,500. Of recent 
years he has, so to speak, attacked animal protein rather than 
protein in general. 

Hindhede's dietetic theories are associated with the idea of a 
" return to nature" and their advocates are inclined to display a 
certain sectarian and missionary spirit. Some of his followers have 
stressed the value of his low protein diets in the treatment of ill
health and disease, but clearly we have no scientific evidence to 
enable us either to affirm or to deny their utility (much the same 
might be said of religious fasts). In the economic sphere, 
Hindhede's views have been the centre of considerable controversy. 
Hindhede maintains that countries could effect great economies by 
adopting his regime, and that it is a profound error to transform 
cheap food into dear by feeding pigs on cereals which could with 
advantage be fed direct to human beings. At the same time, he 
urges the consumption of unmilled cereals. He claims to have 
saved Denmark from famine during the war and the blockade by 
his advice to kill off four-fifths of the pigs and one-third of the cows 
in the country ; the Germans, on the other hand, maintained their 
live-stock, with the result that neither human beings nor animals 
could be sufficiently fed. "A million human beings", wrote 
Hindhede, " died in honour of science ". According to F. CHRIS
TIANSEN, the population of Denmark during the war did not consume 
a diet deficient in protein-in cities the average protein intake was 
108 grammes per day and in the country 139-and the lowered 
mortality observed during the war period must be ascribed to 
causes other than restricted intake of animal protein. 
. The q~estions w~ich Hindhede raises are very complex, and 
m~e.ed httle ~rec1se information with regard to optimum or 
~m1mum protem consumption can be drawn from his work. The 
difference between the type of diet recommended by Hindhede and 
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the type of diet recommended by more orthodox physiologbts is 
not solely a question of protein intake. Hindhede's type of diet is 
relatively poor in vitamin B2 and probably in calcium. (since it 
contains little milk). It is doubtful, Christiansen remarks, whcthrr 
it would be as suitable for children as for adults. 

On _the whole, laboratory experiments suggest that the long
.continued use of a diet very low in protein produces enfeeblement : 
but here, again, other factors may be involved. 

Between the two extremes of a very high and a very low protein 
intake, it is difficult to prove that one level of intake is preferable 
to another. SHERMAN, from an exhaustive examination of the litera
ture, has reckoned that the protein requirements of a man weighing 
70 kilos are in the neighbourhood of 44 grammes a day. This figure 
is an average, derived from many investigations, and Sherman fur
ther concludes that it is " somewhat above the actual need for 
maintenance in the average man or woman ". Since, however, it is 
not advisable to adopt as a standard the lowest amount of protein 
to which the body can adjust itself, the same worker proposes 
1 gramme of protein daily per kilo of body-weight, or about 
70 grarnrnes per average man, as a suitable standard of protein needs. 

The authority of VolT, RuBNER, ATWATER and others is respon
sible for the very general acceptance (in Europe) of a " protein 
standard " of 100 grarnrnes. Actually, the figures originally 
suggested by these physiologists were somewhat above this level ; 
Atwater's protein standard, for example, was 125 grarnrnes. The 
modern tendency in America is towards the adoption of a lower 
protein standard (such as that suggested by Sherrnan)-a fact which 
suggests that physiologists, in drawing up dietary standards, are 
largely influenced by the dietary habits of their time and country. 
In the closing years of the last century, when Atwater put forward 
his standard, the American diet included more meat than it does 
now ; milk and green vegetables, fruit and other foods are tending 
to displace meat to-day. When CHITTENDEN in 1905 vigorously 
advocated what he called "economy in nutrition "-i.e., a daily 
Calorie intake of 2,800 and a protein intake of about 60 grarnrnes
his views were regarded as revolutionary. They appear less so in 
America to-day, for in the interval the dietary habits of the Ameri
can people have swung in the direction of" economy in nutrition " 
as defined by him. It would seem that much the same has taken 
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place in Germany. TvszKA has reckoned, on the ba~is of gross 
consumption statistics, that average daily Calorie intake 1n Germany 
in 1912 was 3,642, as compared with 2,835 in 1932, while the 
correspo~ding figures for protein were 91.9 and 74.5. · Dietary 
standards, far from being absolute, bear the impress of the date 
and place of their origin. 

It is usually assumed that some of the protein contained in a 
satisfactory diet should be of animal origin. The b~sis for this 
assumption is a long series of experiments on man and animals, 
which on the whole show that animal protein is of higher biological 
value than vegetable protein. Experiments on rats carried out 
by McCoLLUM and others havt: indicated that, while vegetarian 
diets, if very carefully devised, can support growth and maintain 
the animal in a fairly good condition, such diets are on the whole 
inferior in these respects to mixed diets containing a proportion 
of animal food. It seems reasonable to assume that the inferiority 
of vegetarian diets observed was related to their deficiency in 
animal protein.' On the other hand, we know that it is possible 
for adult human beings to live in health on a vegetarian diet. 
TvszKA suggests that the sedentary yet busy existence of modern 
civilised man calls for a concentrated diet rich in animal protein 
which can be rapidly consumed, involves a minimum of digestiv~ 
effort, and gives a feeling of satiety enabling meals to be widely 
spaced. The Advisory Committee on Nutrition of the British 
Ministry of Health has suggested 37 grammes as a suitable daily 
allowance of " first class" or animal protein for an average man, 
which would represent about 5% of total Calories on a diet yielding 
3,000 Calories per day. Tyszka proposes as standard 40 grammes 
of animal protein. This is a far higher intake of animal protein 
than is customary in peasant communities throughout the world. 
The question of animal protein requirements is in fact quite insoluble 
on the basis of existing knowledge, and a diet deficient in animal 
protein cannot logically be condemned for that fact alone. There 
can, however, be no disadvantage in adopting a standard of protein 
inteke which includes a reasonable proportion of animal protein 
such as that, for example, proposed by the Advisory Committee 
on Nutrition. In ordinary freely selected diets, 100 grammes of 
protein would supply from 12 to 15% of total Calories ; if protein 
requirements are stated in terms of the percentage of Calories 
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yielded by protein, then the fact that the protein requirements of 
children, relative to total energy intake, are greater than those of 
adults should be bornl' in mind. 

Protein Requirements according to Age and Sex.-During growth, 
protein needs are relativl'ly greater than in adult life. This is also 
true of mineral salts. For this reason, certain workers have 
deemed it irrational to apply scales of family coefficients, based on 
energy needs, to protein and mineral requirements. In an attempt to 
meet this difficulty, HAWLEY [13) has drawn up the following scale. 

Hawley's Scale for Protein and Mineral Requirements. 

Age and Sex. Coefficient 

Man 18to60........................ 1.0 
Woman 18 to 60........................ 0.8 
Youth 15 to 17........................ 1.5 
Girl 15 to 17........................ 1.2 
Boy 10 to 14 ...................... ;. 1.3 
Girl 13 to 14........................ 1.3 
Girl 10 to 12........................ 1.2 
Child 6 to 9........................ 1.0 
Child under 6........................ 0.8 

Protein Standard for Public Health Work.-For practical public 
health work, a standard of from 70 to 100 grammes of protein may 
well be employed, and the desirability that a reasonable proportion 
should be of animal origin may be emphasised. We may add that, 
although the generous classical estimates of protein needs are still 
widely used, the modern tendency, in many countries, is towards 
a decreased consumption of meat, and therefore of animal protein. 

Carbohydrate and Fat. 

We have no knowledge as to the optimum proportions of these 
food factors in the diet. It is clear that they are isodynamically 
interchangeable within wide limits. Carbohydrate fulfils other 
functions in the body besides the provision of energy. It spares 
the breakdown of protein and assists in the metabolism of fat. 
The proportion of fat to carbohydrate in the diet may vary within 
wide limits without producing metabolic disturbance, but, if the 
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limits are overstepped and fat supplies too high a proportion of 
the energy value of the diet, incomplete oxidation of fat-ketosis
may result. It has been well said that " fat burns in the fire of 
carbohydrate ". -

KRoGH [141 has shown that effective work at lowest cost to the 
organism can be best accomplished when the liver is well stored 
with carbohydrate. Before a severe athletic contest, the diet should 
be rich in carbohydrate. 

Standards of fat intake proposed by physiologists show wide 
variation, as does the actual intake of human beings in various 
parts of the world. The standard fat allowances of VmT, RuBNER 
and others are about half the actual consumption of average men 
in Western civilisation to-day. Fat has a high satiety value ; its 
high caloric content reduces the bulk of food consumed ; it is the 
vehicle of fat-soluble vitamins ; infants at the breast receive about 
half of their Calories in the shape of fat ; it may yet be shown 
to possess some intrinsic quality of value to the organism. For 
these and other reasons, it seems advisable that standards of fat 
intake should not be too low. 

Standard Dietaries put forward by Various 
Authorities as suitable for Average Men. 

Protein Fat Carbohydrate 
(grammes) 

Volt •.•••.•••••••••..•• 118 56 500 
Rubner •••••••••••• 0 •• 127 52 509 
Atwater .............. 125 125 450 
Advisory Committee 

(Ministry of Health) ••. too• 100 400 
Playfalr •••• 0 ••••••••• 119 51 531 
Tyszka ••• 0 0 •••••••• 0 • 80-1001 60-80 500 

• Including 37 grammeo of animal protein. 
• lncludlng 40 grammes of animal protein. 

Calories 

3,055 
3,092 
3,520 

3,000 
3,140 
3,000 

In connection with the problem of human requirements of Calories, 
protein, carbohydrate and fat, the emphasis may lie in two different 
directions-towards liberality or towards frugality. For children, 
for pregnant and lactating women, for those engaged in hard 
manual work, abundance is essential. On the other hand,_ the 
~deal of frugality, of a" moderate asceticism", is more appropriat.e 
m the cas~ of mid~le:aged and elderly men and women leading a 
sedentary life. A dunmution in food intake, and particularly intake 
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<>f protein, in middle life may be salutary in that it minimises the 
risk of certain diseases associated with " over-feeding " and of 
premature senility. 

Mineral Salts. 

No diet is adequate unless it contains a sufficiency of the mineral 
elements found in human tissues, which are constantly leaving the 
body and need to be replaced. This fact has long been recognised 
as a general principle, but it is only recently that the role played 
by mineral deficiencies in producing disease has been generally 
realised. As far as present knowledge goes, the elements which 
are most commonly defective in ordinary diets are calcium and 
iron. It is generally accepted that there is a relation between 
certain types of goitre and iodine deficiency in soil, water and food. 
Considerable public health work designed to prevent this food
deficiency disease has been carried out in a number of countries. 

Phosphorus.-SHERMAN has suggested 1.32 grammes per day as 
a suitable standard of phosphorus requirements for an adult. 
This figure is 50% higher than the average phosphorus output 
of 21 subjects in 95" balance" experiments. The needs of growing 

· children are relatively higher than those of adults. 
Most human diets, at any rate as far as Western civilisation is 

concerned, seem to contain a sufficiency of phosphorus. Phosphorus 
deficiency is, however, of paramount importance in connection 
with the feeding of live-stock. On millions of acres of grazing-land 
throughout the world, the mineral content of the pasture, and most 
commonly its phosphorus content, is the limiting factor in stock
rrusmg. In areas of phosphorus deficiency, the diet of human 
beings may tend to be deficient in that element. 

It would appear that the rachitogenic or anti-calcifying action 
of cereals, and particularly oatmeal, which MELLANBY [15] has 
described is virtually due to phosphorus deficiency. BRucE and 
CALLOW [16] have shown that the phosphorus in cereals is present 
in a chemical form which is very poorly utilised. A diet rich in 
cereals is therefore a diet poor in available phosphorus, which 
intensifies rickets in the absence of vitamin D. 

Calcium.-Calcium constitutes a larger proportion of the body
weight than any other of the inorganic elements, over 99% of the 
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total being located in the bones. SHERMAN and his colleagues, 
having made a compilation of all " calcium balance " experiments 
recorded in the literature, discovered that, in 97 experiments, the 
average daily calcium output was 0.459 gramme. This, Sherman 
takes to be the minimum requirement. . Since dietary standards 
should be set above the minh~um, he proposes a figure 50% higher 
-0.68 gramme-to represent the calcium requirements of the 
average man. The needs of children and pregnant and lactating 
women are higher ; 1 gramme has been proposed for children, arid 
it appears that the optimum requirements of pregnant women may 
be as high as 1.6 grammes. We shall later discuss the practical 
significance of these figures. 

There is evidence that vitamin D is concerned in the economical 
utilisation of calcium by the organism, from which it follows that 
an abundant intake of calcium is of peculiar importance when 
vitamin D intake is at a minimum~.g., in winter, or in countries 
which enjoy little sunshine throughout the year. 

Jron.-The problem of iron metabolism and exchange has been 
less fully investigated than similar problems in the case of calcium 
and phosphorus. 15 milligrammes of food iron per day has been 
very tentatively proposed as standard by SHERMAN. Human milk 
contains. from 1 to 2 milligrammes per litre, and cow's milk from 
0.36 to 1 milligramme. 

The recent discovery that hypochromic microcytic anremia, one 
of the causes of which is a diet poor in iron-containing foods, is a 
very common disease among infants, and in adult women in the 
child-bearing period, indicates that this food factor is of importance 
in the sphere of public health. 

lodine.-lt has been estimated that the body of an adult .man 
weighing 70 kilos contains about 25 milligrammes of iodine ; of 
this, the thyroid gland contains about 10 milligrammes. VoN FELLEN
BERG has reckoned the daily iodine requirements of an adult as 
14 y •. The. iodine ~ontent of foodstuffs varies with locality ; we 
have httle mformatlon as to the extent of the variation. Sea foods, 
in general, are richly supplied. 

Endemic goitre is most prevalent in mountainous areas far from 
the sea, in which, for reasons still under discussion, the iodine 
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content of soil and water is low. It is generally accepted that lack 
of iodine is the principal factor in producing the disease, though 
other possible factors, such as contaminated water supply and 
unhygienic conditions, have been emphasised by McCARRISON. 
Effective public health work designed to prevent goitre has been 
carried out in a number of countries, notably Switzerland and 
the U.S.A. The method of prophylaxis which has achieved most 
success has been the regular administration of iodine compounds 
to .schoolchildren and the encouragement of the use of table salt 
containing sodium iodide. It may be recalled that in goitrous 
areas domestic animals are likely to suffer from goitre, which may 
be prevented by a variety of methods. 

In practice, it is generally admitted that the prevention of 
goitre is effectively ensured by the intake of a total of 50 milli
grammes of iodine per year, administered in several courses inter
rupted by periods of rest. In endemic areas, doses as high as 
5 to 10 milligrammes per week have been administered. 

Vitamins. 

It is at present impossible to deal satisfactorily with the problem 
of vitamin requirements from a quantitative standpoint. Several 
of the vitamins have now been isolated in a pure condition ; one, 
vitamin C, can now be produced synthetically in the laboratory. 
The time may shortly arrive when, in the words of the " Report 
of the Second International Conference on Vitamin Standardisa
tion" [ 17], the vitamin activity of substances will be expressed in 
terms of the exact amount of pure active vitamin present. Such 
an advance would allow the problem of vitamin requirements to · 
be investigated on the same plane as the problem of mineral 
requirements. 

The establishment of arbitrary vitamin units has already intro
duced a quantitative element into this field. International units 
for vitamins A, Bp C and D, based on standard substances, have 
been adopted by two Conferences convened by the Permanent 
Commission on Biological Standardisation of the Health Organisa
tion of the League of Nations, and widely used throughout the 
world. For an account of existing international vitamin standards 
and units, the reader may be referred to the report of the second 
Conference on Vitamin Standardisation. 
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Attempts have been made to estimate human requirements of 
certain of the vitamins in terms of various units. We have included 
two of these estimates in the following sections, translated roughly 
into international units. The practical value of such figures is at 
present small, since tables giving the vitamin content of conunon 
foods in terms of international units are not yet generally available. 

Satisfactory· quantitative data being absent, we must empha-_ 
sise the necessity of a very abundant supply of the known 
vitamins. There is no evidence that any diet composed of natural 
foodstuffs contains vitamins in such excess as to produce harmful 
effects, and, ~n the other hand, we know that vitamin deficiency 
produces the most serious consequences. 

Vitamin A.-Vitamin A and carotene appear to have the same 
physiological action, the latter being converted into the former
in the liver. 

Among the most abundant sources of one or other of these food 
factors are whole" milk and fat-containing milk products, tissue 
fats, liver and liver oil, green vegetables, carrots, certain fruits. 
(e.g., tomatoes, bananas, dates, mangoes), and pine and fir needles. 

Except during the war, the severest results of vitamin A deficiency 
-e.g., keratomalacia-have seldom been observed in Western 
civilisation, but evidence is accumulating that, in the tropics and 
the East, vitamin A deficiency produces severe and widespread 
cutaneous and ocular disease. 

In recent years, there ·has been considerable discussion as to
whether partial vitamin A deficiency is common in the children 
of the poor in Europe and North America, decreasing their resist
ance to skin . and respiratory infections and producing general ill
health. . Whatever may be the answer to this question, it is clear· 
that in many parts of the world impaired immunity to infectious 
agents, resulting from vitamin A deficiency, is an important factor· 
in the production of disease. 

Ro~E [1~) suggests 3,000 U.S. Pharmocopreia units as representing: 
the VItanun A needs of an average man. This would correspond 
to about 4,200 international units. . 

V ~lam in B •. -This vitamin is widely distributed in nature, being: 
partt~ularly abundant in the germ and perjcarp of cereal grains 
and tn legume seeds. There is no doubt that infantile beri-beri .. 
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which produces an enormous infantile mortality in many tropical 
countries, is due to vitamin B1 deficiency. Most observers ascribe 
adult beri-beri to the same cause, and even those who hesitate to 
accept the explanation of the disease in its entirety admit that 
vitamin B deficiency plays a part in its production. Certain 
workers have sought to show that minor forms of vitamin B defi
ciency are common in the West, but on the whole it appears that 
this vitamin is sufficiently present in the ordinary mixed diets of 
Europe and North America. CowGILL (19) has devised a formula 
by means of which the vitamin B1 requirements of an individual 
of known weight and caloric intake may be predicted, and he finds 
its accuracy confirmed by available data about beri-beri-producing 
diets. According to Cowgill's formula, the minimum vitamin B1 

requirements of a man weighing 70 kilos and consuming 3,000 
Calories a day are about 300 international units. 

Vitamin C (or ascorbic acid).-Vitamin C, the anti-scorbutic 
vitamin, is found in fresh fruit and vegetables, in germinated cereals 
and legumes, and to some extent in fresh milk and meat. Paprika 
or Hungarian pepper contains ascorbic acid in abundance and has 
been used for making preparations on a large scale. It was found, 
in the U.S.S.R., in pine and fir needles, in sorrel and whortleberry. 

Vitamin C is of interest to public health authorities for a number 
of reasons. It is the most unstable of the vitamins, and readily 
impaired in the process of food preservation. Considerable progress 
has been made in the development of canning processes which do 
not destroy the vitamin C originally present in fruits and vegetables, 
and it would seem advisable that public health authoritie_s, in 
drawing up regulations about food preservation and sterilisation, 
should bear the problem of vitamin C destruction in mind. A 
quotation from a recent report of the Conunittee on Fruit and 
Vegetables of the American Public Health Association will 
illustrate their responsibilities in this connection : " It is possible", 
the report remarks, " to express and bottle or can tomato juice 
and preserve a high concentration of vitamin C. It is also possible 
to produce a well-flavoured juice practically devoid of it. If we 
buy the juice for the vitamins and salts it contains, it is important 
that we give critical attention to the methods of production and 
the character and source of these new juice preparations." 
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The practice of supplying infants, particularly artificially fed 
infants, with vitamin C, usually in the form of fruit juice, is now 
becoming conunon throughout the civilised world, and imposes on 
health administrations the duties of ensuring supplies of vitamin C 
for this purpose and inculcating awareness of its advisability. 
In certain Northern countries-e.g., Norway and Sweden-wide
spread vitamin C deficiency of minor degree is common during the 
early spring months, giving rise to an interesting public health 
problem capable of solution by simple measures. The discovery 
by SzENT-GYORGYl and others of the chemical nature of vitamin C, 
and the subsequent synthesis of vitamin C in the laboratory, making 
possible production on a large scale, promise shortly to bear valuable 
fruit in the realm of medicine and public health. Some· workers 
consider that minor manifestations of vitamin C deficiency are 
more widespread than is generally supposed. 

RosE [ 18), defining the unit of vitamin C as" the smallest dosage 
which will permit growth and prevent scurvy in guinea-pigs . on a 
scurvy-producing diet ", proposes 30 units as the .standard adult 
requirement, an amount contained in 45 to 60 c.c. of orange 
juice. This estimate of adult requirements corresponds roughly to 
500-600 international units per day. Szent-Gyorgyi has reckoned 
the protective daily dose of ascorbic acid for an infant as 25 milli
grammes. A liberal estimate of the protective dose for a man 
would be 50 milligranunes per day. · 

Vitamin· D.-There. are few common foodstuffs which contain 
vitamin D or the anti-rachitic vitamin in abundance. It is to be 
found in liver, eggs, summer milk and butter ; liv'er oils are its most 
abundant natural source. . Vitamin D requirements are increased 
when the diet is deficien~ in calcium, when it contains much cereal, 
and when little sunlight is available. In countries which enjoy 
~bundant suns~ne throughout the year, rickets rarely occurs in 
mfants and children, although the diet may be low in calcium or 
contain no foods rich in ·vitamin D. In .such circumstances, the· 
bones sho':' osteoporosis but no marked rachitic changes [20]. 

In_fants m the temperate zone, whether breast- or bottle-fed (but 
part~cularly. !he latter), are in danger of rickets if they do not 
rece1ve additional supplies of vitamin D. The amount of " addi
tional " vitamin D necessary to prevent rickets (in England) !J.as 
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been reckoned as from 1,000 to 2,000 international units, and the 
curative dose as about 5,000 units (HARillS (21 ]). It is pointed 
out later that vitamin D requirements, in terms of international 
units, depend on the form in which vitamin D is given. 

ln recent years, it has been shown that the development of the 
teeth, like that of other bony structures, is dependent on vitamin D. 
An ample supply of this vitamin ensures strong, glistening, shapely 
teeth. Further, evidence is accumulating that vitamin D is a 
potent factor in the prevention of dental caries, which may be 
described as one of the major scourges of modern civilisation. 

There can be no question that recent discoveries in connection with 
vitamin D are of extreme importance to the public health worker. 

Vitamin B2 (G).-It is generally held that vitamin B2 is identical 
with GoLDBERGER's P-P, or pellagra-preventive, factor. The richest 
sources of the vitamin are lean meat, fish, liver, milk, cheese, eggs, 
peas, yeast, peanut meal and certain vegetables-e.g., collards, 
kale, tomatoes and turnip greens [22). The supply of foods rich 
in the P-P factor is an important public health activity in pellagra
stricken areas. 

Certain workers consider that a high vitamin B2 intake tends to 
improve general health and development, and that the remarkable 
value of milk in improving physical status may be partly due to 
the vitamin B 2 contained in this food. 

Vitamin E.-We need not lay stress on this vitamin, which is 
necessary for successful reproduction in both sexes. There are 
indications that it is of practical importance to the farmer and 
stock-breeder, but so far no conclumve clinical observations have 
been published indicating that vitamin E deficiency is a common 
cause of human sterility. 

In a word, it is desirable that, in all those fields in which the 
health authorities take charge of the public health-viz., maternal 
and infant welfare, school hygiene, social medicine clinics-they 
should provide for the administration of vitamins. For the popula
tion as a whole, it is desirable that they should test the value of 
the prepared foods that are being placed on the market in ever
increasing numbers and bar those that are found wanting ; the 
League recommendations provide the necessary standards and 

3 
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technique for the purpose. There is· useful work. to be done in 
connection with the canning ind~stry with a- view to securing the 
·best possible preservation of the vitamins. It would be an extremely 
good thing if the public .were warned against the vitamin craze, 

: deficiency-disease phobia and the consumption, .otherwise than on 
definite medical· advice, of highly expensive medical preparations. 
This_ is a point of s~me importance in edui:ation in hygiene. 

Dietary Requirements in Simple Terms. 

The essence of modern practical dietetics can be briefly 
expressed in simple languliEe in terms of actual foods~uffs. 

One of the principles which emerges is _the desirability of a mixed 
diet ; the nui.ny food factors which are necessary for life and health 

. are more likely to be supplied by a varied diet than by a monotonOU$ 
one. A second important principle is the value of a large intake 
of the "protective foods "-milk and green· vegetables (to which 

'may be added fruit). Milk and .cheese .. are rich in calcium and · 
· supply proteins of high biological value and vitamin ·B2• Milk fat 
in its various forms is an important source of vitamin A: On 
account of its high content of valuable food factors, milk is .a neces
sary food for children and for pregnant and nursing mothers, making 
good the deficiencies of. meat, root vegetables, tubers and cereals. 
We shall later refer to the effect of " extra-milk" in accelerating · 
growth and enhancing well-being in childr~n. One of the. most essen
tial tasks of public health administrations is to ensure. that children 
receive .an abundant supply of uncontaminated milk. Adults 
as well as children may benefit from a high milk consumption. 

In general, green vegetables resemble milk as regards protective 
food value ; they are .moderately rich in calcium, vitamin A and 
the water-soluble vitamins, notably C. As a source of iron, they 
are superior to milk. Fruits are valuable in that they supply 
vitamin C,_ and for other reasons. The· encouragement of the 
production and consumption of these " protective" foods is a 
valuable public health activity,. 
. Once the consumption of" pro~ctive" foods is as~ured, elasticity 
1n the remainder . of the diet is permissible and choice may be 
allowed free range. Meat, which some class among the protective 
!oods, in moderatio~ is a useful and palatable article of diet, supply
mg fir_st-class protem· and vitamin B2 ; glandular organs and blood 
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are, however," richer in vitamins and mineral ·salts. Unmilled 
cereals are richer than milled cereals in protein, mineral salts and 
vitamins, and, for this reason, American workers have recommended 
that one-third of the cereal should be in" unmilled form" ; the same 
opinion is also being advanced in France. This, applied to the 
reasonably varied diets of Western civilisation, seems a reasonable 
idea, to which may be added the suggestion that children and 
pregnant women should consume wholemeal bread. The greater 
the quantity of cereal in the diet, the more important it becomes 
that the more nutritive parts of the grain should be consumed. 

In temperate lands, it is difficult to provide sufficient vitamin D 
through the medium of a diet composed of ordinary foodstuffs. 
Infants and children fed according to the usual dietary customs 
of Western civilisation need to be supplied with" extra" vitamin D 
in some form-e.g., cod-liver oil. Such provision will ensure freedom 
from rickets and, assuming the hypothesis of Mrs. MELLANBY and 
her school is correct, from dental caries. 

A well-balanced diet containing abundance of the various food 
factors is particularly necessary to children, expectant and nursing 
mothers, and those required to make exhausting physical efforts. 
It has repeatedly been observed that hard work disposes an indi
vidual on a defective diet to deficiency diseases. A diet which 
may keep an adult living an unexacting life in fair health may fail 
to meet fully the requirements of a growing boy and be inadequate 
for times of stress (pregnancy, hard manual work, exposure to 
infection, etc.). 

Dietary requirements, thus stated, seem remarkably simple ; 
there is nothing here that could not be readily grasped by an un
educated peasant or manual labourer. The real problem lies in the 
fact that in all countries the great mass of the people, mai~ly 
because of ignorance and poverty, do not reach the simple standard 
of dietary excellence demanded by modern nutritional science. 

2. PHYSICAL STANDARDS. 

Physical standards of comparison, by means of which the degree 
of health and development of an individual may be assessed, fulfil 
several important purposes. Parents and family physicians wish 
to know whether children in their care are developing normally. 
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School medical officers, concerned with larger groups of children, 
require working methods which enable them to select those suffering 
from retarded development and malnutrition. It is logical to com
bine enquiries into the dietary habits of population groups· with 
investigations of the physique and health of the group concerned, 
and, for carrying out the latter, physical standards are necessary. 
The problems of assessing physical condition and development 
and detecting malnutrition are essentially similar in nature. 

The" Slate of Nutrition". 

The terms" state of nutrition" and" malnutrition" have different 
meanings for different authorities. Sir George NEWMAN [23] 
connects the term " nutrition" with the" total well-being and right 
functioning of the whole body". Height, weight, substance, colour, 
elasticity, balance and carriage of body, the effective functioning 
of the nervous system, heart, lungs and alimentary tract, the 
readiness and relative strength of the muscular system-all these, 
he implies, must be taken into account in judging an individual's 
"state of nutrition". The physician, in estimating the state of 
nutrition of a child by clinical examination, does in fact do so. 
There are many factors which adversely influence an individual's 
state of nutrition in this wide sense of the term-e.g., faulty diet, . 
lack of sleep, overwork, chronic infective processes. Of these, diet 
is one of the most important. In the " Annual Report of the 
Chief Medical Officer of the Ministry of Health for the Year 1933 ", 
it is pointed out that : 

"The physiological eRects even of a single deficiency are usually of a complex 
nature_. Thus, a deficiency of calcium during the growth period, when the eRects 
of Inadequate diet are particularly liable to become manifest, would result in 
defective development of the bony skeleton. This is the most obvious eRect 
of such a deficiency, but others less striking, though just as important, would 
occur. The proper functioning of the contractile tissues depends on the pres
ence of a certain concentration of calcium Ions In their environment and as the . . 
calcmm in the blood is lowered by a calcium-poor diet, the contractile elements 
In the body-<!.g., the musculature of the .circulatory and alimentary systems. 
would not play their requisite parts in a proper fashion. 1 here is also evidence 
for believing th1t absorption of carbohydrates would be reduced by deficiency 
of calcium In the blood. Further, the metabolism of calcium ;8 Intimately 
bound up with that of phosphorus and with the function of the parathyroid 
gland, so that any disturbance in the former is bound to lead to disturbances 
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in the metabolism of phosphorus and in parathyroid function. In addition, 
since calcium plays a dominant role in maintaining the selective permeability 
whlch is an essential characteristic of all living cells, there is probably not a 
function in the body which would not be adversely affected by continued inges
tion of diets low in calcium. Widespread and far-reaching effects may thus 
be liable to result from even a single dietary deficiency. 

Some workers, however, give the term "state of nutrition" a 
much more restricted meaning. The German word Erniihrungs· 
zustand refers solely to the amount of fleshy covering which envelops 
the skeleton. For practical purposes, children with a good or bad 
Erniihrungszustand are fat and thin children respectively. The 
same limited definition of the term "state of nutrition" has been 
adopted by some English and Ainerican workers. 

It is also necessary to distinguish between existing states of 
malnutrition and stigmata of past malnutrition. Thus, a child 
may show evidence of having suffered from rickets or some other 
deficiency disease in infancy, and yet at the time of examination 
its state of nutrition may be excellent. As a rule, public health 
workers and school medical officers are concerned to assess existing 
states of nutrition. 

Basis of Standards ·used for judging the State of Nulrition.-The 
· individual may be compared with the average or with the optimum. 
If standards of height, weight, chest girth, etc., are based on 
unselected grou-ps, they represent the average ; if on selected groups 
of exceptionally well developed people, they tend rather to repre
sent the" optimum". This is as true of subjective as of numerical 
standards. The physicians with different social backgrounds may 
have very different ideas of what a healthy, well-nourished child 
should be. 

Methods of assessing the Stale of Nutrition.-Three different 
methods may be mentioned: (1) the comparison of certain measure
ments (or the relation between certain measurements) with a 
chosen standard ; (2) the formulation of a general clinical impression 
of the state of health and development (it may be noted that 
the judgment of those in close contact with the child supplements 
that of the physician and is often of great value) ; (3) more refined 
clinical tests designed (a) to assess physiological efficiency and 
(b) to detect early deficiency disease. 
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In practice, clinical and anthropometric methods are usually 
associated. 

Anthropometric Measures. 

The height of a child provides little information about his state 
of nutrition. Many hold that "height is entirely dependent on 
heredity and little affected by diet ; this is scarcely true, for faulty 
feeding, if prolonged, must lead to stunting in height. 1 Never
theless, height is so variable that a single comparison of an indivi
dual's height with a chosen standard (e.g., the average of his class) 
can give little information as to his state of nutrition. Rate and 
regularity of gain in height may l'rovide more useful information,. 
though these criteria cannot be used in assessing the state of 
nutrition of a child not previously the object of investigation, and 
their employment is complicated by seasonal variations in growth 
rate. Growth is not uniform, it proceeds by fits and starts at 

. different ages in both sexes ; the various divisions of the body--the 
lower limbs, the trunk, the head-each have their phases of growth 
at different times in the course of development. 

While it may be fallacious to assess the state of nutrition· of an 
individual by comparing his height or weight with a chosen standard, 
comparisons of height or weight averages of groups of children with . 
averages of other groups of similar racial origin may provide useful 
information where large groups are concerned ; hidividual variations 
cancel each other out. Height and weight averages in different 
~ge-groups have been used by English workers for assessing the 
state of nutrition ~f miners' children, the children of the unemployed, 
etc. (24]. · 

Simple comparisons of weight with a chosen standard are of 
little value. A child fed on a diet over-rich in carbohydrate may be 

· over weight and yet in a state of malnutrition. Another child may 
be thin, yet "wiry" and in excellent health. The use of rate of 
gain in weight as a criterion of malnutrition is subject to the same 
limitations as the use of .rate in gain in height. It is, of course, 
of great value in infancy. · 

1 
"The up~r limit o_f the size of an animal Is determined by heredity. The 

stature to which an ammal may actually attain, within definitely fixed limits 
Ia directly r~lated to the way in which it is nourished during its J!rowing period.': 
(WATERS, Cited by SHER,.AN, CMmialrg of Food and .Nutrition, 1934, page 478) •. 
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Weight in relation to height (or height and age) has been much 
used in assessing nutritional status. In the U.S.A., it has been 
common practice to class a child as malnourished if he is 10% 
below standard weight for height (or for height and age). Some
times the higher limit of 7% is chosen. 

EMERSON [25] employs the following classification : 

L 10% or more below average weight for height = "mal
nutrition " · . ' 

2. Under average but less than 10% = " borderline" ; 
3. Average to 20% above = normal (about 10% above 

is considered ideal) ; 
4. 20% or more above average = over-weight. 

More complicated relationships between height, weight and other 
measurements are expressed in the many "indices of nutrition" 
which have been formulated. The following may serve as examples : 

Quetelet 

Weight Weight 
or =N. 

Height 3 Height 2 ! 
' 

Livi (index ponderalis) 

100 X V weight in grammes 
- = N. 

Height in em. 

Pig net (coefficient de robusticite) 

Height- (Breast circumference in em. + Weight in kilos) = N. 

-Pirquet (pelidisi) 

V' 10 wt. in grammes 
..:..,....--:-----:--:--:--:-:------: = N. 
sitting height in em.-

In using most indices of nutrition, the index of the individual is 
compared with the average or ideal for his age. The normal pelidisi 
was stated by PIRQUET to be 100 for well-developed adults and 94 
for growing children. BARDEN, however, showed that the pelidisi 
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of average American children fluctuates more considerably according 
to age. The relation of the cube root of the weight in grammes 
to the sitting height in centimetres is only approximately .linear 
during the period of growth. 

Fallacies arising from the use of" indices of nutrition " have been 
repeatedly described [26]. The pelidisi index is such that a very 
slight error in the measurement of heights greatly affects the result. 
PATON and FINDLAY [2i] reach the conclusion: that a simple com-· 
parison of an individual's weight with the average for his height 
and age provides more useful information than the use of more 
complicated indices of nutrition. 

Clinical Methods. 

It is generally agreed that the most satisfactory method of 
assessing nutritional status is clinical examination by an experienced 
physician. The disadvantage of this method for public health 
purposes lies in the fact that no two observers employ the same 
criteria as the basis of judgment. They will probably be in agree~ 
ment as to which children are very well or very badly Itt:mrished, 
but there will be divergencies of opinion in regard to children who 
fall between these extremes. In England, the diagnosis of mal
nutrition in schools is based on clinical examination, and the 
subjective element which enters into the assessment is illustrated 
by the following : Bootie (which is for all practical purposes an 
integral part of greater Liverp.ool) returns a malnutrition rate 
twelve times as high as Liverpool itself; Leeds and Wigan, containing 
very similar industrial populations, return rates of 31 and 9 per 1,000 
respectively ; the relatively prosperous borough of Twickenham 
returns a rate of 10 per 1,000 (28]. 

The well-known DuMFERLINE scale, used for grading state of 
nutrition by clinical examination, includes the following categories : 
(1) excellent ; (2) good ; (3) nutrition requiring supervision ; 
(4) nutrition seriously impaired and requiring treatment. PIRQUET's 
"sacratama" method is essentially similar in principle. Four 
diagnostic elements-the colour of the skin, the amount of fat, the 
water content of the tissues, and the state of the muscles-each 
represented by a consonant, are graded into five degrees of excellence 
each represented by a vowel. The results of the examination of 
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each individual are enshrined in a word of four syllables easily 
understood by those familiar with the system. 

One of the advantages claimed for the A.C.H. index, elaborated 
by FRANZEN [29] and his colleagues on behalf of the American 
Child Health Association, is that it is more successful than any 
other system of measurement in grading children into nutrition 
categories which correspond to categories ·based on clinical assess
ment. The A.C.H. index involves measurement of arm, chest and 
hip girths. Further investigation is required before its practical 
utility can he estimated. 

]>hysiological and Clinical Tests. 

Since malnutrition involves inefficiency and disharmony in many 
. functions of the body, it is logical that physiological tests should 

he employed to detect it. A number of such tests were recom
mended by the Berlin Conference [30), to whose report the reader 
may be referred. Special mention may be made of tests of physical 
efficiency and "fatigability". A great deal more investigation, 
however, is required before the use of such tests can be confidently 
recommended to public health authorities. 

A number of tests have been proposed for the detection of very 
early evidence of vitamin deficiency, such as HEss's capillary 
resistance test for the discovery of incipient scurvy (Hess himself 
recognised that this test was unreliable in practice) and JEANS 
and ZENTMIRE's visual test for detecting early vitamin A deficiency. 
Other similar tests were suggested by the Berlin Conference. The 
clearest evidence of defective diet and poor nutritional status is 
provided by the existence of active food deficiency diseases. 

For the detection and assessment of malnutrition, anthropometric 
methods supplement clinical and physiological methods. No exist
ing method of assessment is above criticism, yet many have proved 
useful in practice. Pirquet's system, which involves both measure
ment and clinical examination, while unquestionably open to criticism 
on many grounds, nevertheless proved very serviceable in Vienna 
after the war ; in America, its use has not been attended with success. 
This system of assessing nutritional status was recommended by 
the Berlin Conference. We may venture to suggest that, for practical 
public health purposes, it is advisable that clinical, anthropometric 
and physiological methods should be applied in association. 
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IV .. FOOD SUPPLY. 

·t; PRODUCTION. 

The type of diet consumed by human beings depends to a large 
extent on their geographical position: Population groups naturally 
tend to consume the foods which are produced most easily under 
local conditions of soil, temperature and social organisation. The 
influence of such· factors is of course largely modifiable, and is 
indeed daily being modified by modern developments in transport, 
agricultural methods, irrigation or. its opposite, the draining of 
water-logged areas, and in many other fields. But while great 

· alterations in human ecology in relation to food production are · 
taking place around us, and still more fundamental changes may· 
be envisaged in the future .as science advances, food habits will 
continue to vary throughout the world in accordance with geographi- · 
cal position, though perhaps the variation will be smaller than at 
present. · · 

National plans of food production and distribution, having 1/.S 

their object the provision to the entire population of a diet 
pronounced adequate by physiological science, are already being 
envisaged in certain countries ; theoretically, there is no reason 
why a plan of this nature should not be extended to involve the 
whole world. It could not, however, be formulated without taking 
into account the facts of food production as they at present exist, 
and its aim would be to bring about modifications and improve
ments in existing dietary habits rather than drastic alterations. 
Thus, if the staple diet of an Eastern Asiatic country is rice, and 
rice happens to be the only cereal which can easily be grown in 
that country, the dietary reformer will seek to make available a 
satisfactory and well-balanced diet the basis of which is rice, rather 
than wheat imported from Canada or Australia. · 

On the one hand, there is the fact that, in ·almost all countries, 
food production falls short of the needs of the population either 
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as regards quantity or variety ; on the other, the possibility, not . . . 
mconce1vable, of pooling food resources in accordance with a plan 
embracing the entire world. It is evident that, if such a plan 
could be formulate~, the problem of distribution would be as 
important as the problem of production. 

Each of the cereals thrives best under certain conditions of 
climate and soil ; rye flourishes best in the cooler lands of the 
temperate zone ; maize demands a moderate degree of warmth and 
moisture ; rice, the cereal of the tropics, will grow only in damp 
and swampy regions, where the soil is under water during part of 
the year. Except in a few highly organised countries, the breeding 
of . domestic animals on a large scale to supply meat requires 
abundant green pasture, and it is only in rich countries that 
domestic animals are reared up to adult age ; in countries where 
populations live densely under comparatively primitive conditions, 
and most of the available fertile land is used for the production 
of cereals and other vegetable foods, the production of meat is 
small. · In. China, fertile valleys are cultivated to the last square 
inch to supply the teeming population with cereals and other 
vegetable foods, and in such circumstances meat becomes a luxury. 
The Chinese diet is relatively deficient in both meat and milk. 
Except in the temperate zone, a successful dairy industry is attended 
with many difficulties ; in very warm and very cold countries, good 
pasturage is available only at certain seasons, and milk output 
fluctuates accordingly. Further, a hot climate makes fresh liquid 
milk liable to excessive contamination. 

The " production~· of that valuable food, fish, is dependent on 
locality in an obvious manner.1 Fruit and green vegetables are 
seasonal products ; only a highly developed transport and preser
vation system will ensure a regular supply throughout the year. 
In arid countries and the Far North, the production of either 
may be difficult or impossible. 

As the following table .shows, the production of staple foodstuffs 
varies greatly from continent to continent. Such figures, while 
doubtless very rough, indicate broadly the contribution of the 
various parts of the world to production. 

. • And yet there are countries bordered by seas rich in fish of which no 
·advantage is taken, such as Chile, according to E. SA>IHABER. (Ztschr. f. Volks

trnilhrung, 9 : 399, 1934). 
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Percentage Production of Various Foodstuffs 
in Different Areas of the World (1932).1 
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.!! 
= II 
u 
0 

2.3 
1.8 

1.6 
3.7 
0.2 -

• Booed on World Produ<lion and Prien, 1926-1933. League of Nations, 1934, 
pa~e 127. 

Population figures from the Slalistical Ytal'-Book of the League of Nation .. 1931-
1931. 

At present, only very general information exists about the 
production of foodstuffs throughout the world .. Statistics are 
incomplete and do not embrace all kinds of foodstuffs. More 
detailed investigation of food production and consumption in many 
countries might yield unexpected results. It is widely thought, 
for example, that Japan cannot produce enough food to nourish 
her teeming population (Japan proper, 147,600 square miles and 
67 million inhabitants). In 1926, Ch. Egerton GREY [31], after 
studying export, import and production statistics, arrived at the 
conclusion that Japan could feed herself, provided the decortication 
of rice and its use for distilling purposes were abandoned (both of 
which cause a loss of 10% of its total Calorie value), and provided 
no use was made of fish and soya-bean products as manure. But 
even if these conditions were fulfilled and the food production of 
the countries were made quantitatively sufficient, the problem of 
quality would remain. The Japanese diet contains excess of 
carbohydrate and insufficiency of fat, mineral salts and vitamins. 
Consumption of milk, meat and animal fat is very small. 

A rise in the production and stocks of foodstuffs took place 
during the years immediately preceding the economic depression 

• 
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and this tendency was continued for some time after the depression 
had established itself. To combat the downward trend of prices, 
production was to some extent diminished. But it is clear that 
the fall of prices was not so much due to increased production as 
to a sharp and unexpected decrease in purchasing power and, 
consequently, in demand. The existence of surplus stocks and 
over-production in general, at certain moments in certain coun
tries, does not in any way prove that the world produces too 
much food, or even enough, to meet the needs of its population (32]. 

There can be no question that a great part of the population of 
the world at present consumes a diet which is unsatisfactory when 
compared with dietary standards put forward by physiologists. 
The diet of the vast majority of mankind is largely composed of 
cereals, and there is evidence that such a diet is incompatible with 
optimum nutrition ; it will not adequately support growth in the 
young and is relatively· deficient in several essential food factors. 
The results of dietary surveys and investigations in India, China, 
Japan, Ceylon, the Philippines, Porto Rico, and many other of the 
poorer countries of the world, could be quoted here as showing 
that the diet of the masses in such countries is composed of 
cheap cereal foods and lacks meat, milk, green vegetables and 
other products rich in essential food factors [33]. The prevalence 
of food deficiency diseases throughout the world is further 
proof of the existence of widespread malnutrition. Even in the 
most advanced countries, there is room for great improvement 
in diet. 

The imagination is struck by accounts of the destruction of food 
in countries in which there is over-production, while at the same 
time serious malnutrition or semi-starvation exists elsewhere. It 
seems iniquitous that thousands of human beings should die of 
famine in a flood-devastated area in China, while the food which 
would have saved them is being destroyed elsewhere. The fact 
that localised famine might be combated by action on the part of 
highly organised and highly productive countrirs leads to the 
conviction that the world produces ample food for its inhabitants. 
The deduction cannot be justified : in the first place, our knowledge 
of production is limited and inexact ; in the second place, the 
approach to the problem depends on the standard of food require
ments adopted. 
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While it is true that surplus food stocks might with advantage 
be diverted to sustain limited population groups suffering from 
famine or serious under-nutrition (and we cannot insist too strongly 
on this point), it cannot be assumed that a simple redistribution 
of existing surpius would solve all dietary problems throughout 
the world. 

Recent valuabie studies carried out in the United States of 
America throw much light on this point (34]. Using current 
American standards of satisfactory nutrition, STIEBELING and WARD 
drew up 4 dietaries : (1) a restricted diet for emergency use, (2) an 
adequate diet at minimum cost, (3) an adequate diet at moderate 
cost, and (4) a liberal diet. The following estimates were made 
of the amount of land per capita per year required to produce 
each of the four diets : 

Diet 

1 
2 
3 
4 

Amount of land per capita 
per year required 

•••••• 0 •• 0 0 0 •, ••••••••••••••• 

••••••••• 0 ••••• • • ••• 0 •••••• 0. 

A ores 
1.2 
1.5 
1.8 
2.1 

Diets 2, 3 and 4 are similar in energy value, but 3 and 4 contain 
more meat, eggs, fruit and vegetables and less cereal than 2, and 
thus require more land for their production. 

In America, at present, there is not enough lanci under cultivation, 
or used for food production, to supply the entire population with 
diet 4. 335,108,000 acres would be required to produce it, whereas, 
in 1933, only 294,219,000 acres were cultivated. An increase in 
the production of all animal foods would be involved, and a decrease 
in that of cereals, particularly wheat. If the entire population 
were suddenly to demand this liberal diet, there would be under
production rather than over-production in the American agricultural 
industry. · 

At the present time, owing to the incompleteness of available 
figures of food production, it would be difficult to extend the 
method of reckoning adopted by Stiebeling and Ward in America 
to the entire world. But it is only. too clear that the result of 
such a calculation would indicate that the amount of food at 
present produced is enormously less than the amount required to 
provide all mankind with a satisfactory diei. 
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Engineering and biological science can turn deserts and swamps 
into fertile land. The chemist provides fertilisers which not only 
greatly increase the yield of land already under cultivation, but 
can also make land hitherto considered entirely useless for food 
production yield magnificent crops. The living species, animal or 
vegetable, on which man depends for food, ·can be modified by 
selective breeding into more productive forms, or into forms capable 
of resisting· drought, parasites and other inimical conditions. In 
Java, the Dutch, by selective breeding along Mendelian lines, have 
within recent years. produced a sugar-cane which has quadrupled 
the. output of the island. · Pests and parasites can be eliminated 
by_ spraying or dusting with fungicides. or insecticides, or by the 
remarkable method of hyperparasitisation-the introduction of 
.species which, in various ways, eliminate destructive or obstructive 
ani:ma1 and· vegetable parasites. Many striking examples. of the 
triumphs of this method could be cited. 

An interesting development is the possibility of improving the 
nutritive value of foods, in respect of some particular food factor
e.g., certain of the vitamins-by selective breeding and other 
methods. 

Selection has made it possible to obtain varieties of wheat not . 
affected by blight, varieties of potatoes and tomatoes richer in 
vitamin C than ordinary kinds. · 

The extent in the increase of, and improvement in, food production 
which modern scientific knowledge has made possible is not as yet 
generally realised. 

" It would scarcely be an exaggeration", says Dr. Enid 
CHARLES [35]," to say that the.world's food production could be 
increased many times without increasing th~ area of cultivation, 
if mankind exploited to the fullest extent all the scientific knowledge 

· now available. Lest this statement shoUld appear to be exaggera- · 
tion or mere surmise, it "is sufficient to remark that the Cambridge 
School of Agriculture, under normal working conditions, consistently 
obtains a yield of 60 bushels per acre of wheat, as compared with 

·an average of 32. for the whole country. " . 
Malthusian nightmares of an overcrowded world living on the 

brink of food scarcity need trouble us no longer. We are entering 
an era of plenty. It must not, however, be assumed that the vast 
improvements in the technique of food production which are now 
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taking place will automatically and per se reduce malnutrition 
throughout the world. Their first effect can be seen in the economic 
crisis, which has resulted, in certain countries at least, in an increase 
in malnutrition. In backward countries, increase in food production 
has hitherto often had the effect of' increasing numbers without 
appreciably improving living standards ; more are fed,. but the 
dietary level remains unaltered. Anxiety is often expressed by 
public health authorities in India at the pressure of increasing 
numbers on the available food supply ; it is asserted that improve
ment in the state of nutrition of the Indian masses can be brought 
about only by a reduction of population. Not infrequently, the 
introduction into primitive communities of the cheap surplus foods 
of modern civilisation results. in a change for the worse. Primitive 
dietary habits, which have stood the test of long practice, are 
disturbed. We may cite here the deterioration of the diet' of the 
Labrador Eskiino and the inhabitants of certain South Pacific 
islands which has taken place as a result of contact with civilisation. 

The physiologist can estimate the dietary requirements of 
mankind ; the chemist, the biologist and the engineer are devising 
methods which may make it possible to satisfy them. A planless 
economy may nullify their efforts. Improvement in the diet of 
the great mass of the world's population can be brought about only 
by rational planning on an international or national scale, based 
on a knowledge of the principles of nutrition. If, for example, 
increased agricultural efficiency throughout the world results only 
in a greater production of the cheaper foods (e.g., cereals), an 
aggravation of the present economic chaos is likely to occur and 
new problems of dietary deficiency may be created. 

2. DISTRIBUTION. 

Modern developments in communication and transport, which 
have so materially assisted the progress of civilisation, help to 
eliminate differences in diet due to geographical position and to · 
adjust available food supply to the needs of mankind. A Londoner 
may consume at a single meal Canadian flour, New Zealand butter 
Danish eggs, French vegetables, Argentine be~f. West Indian suga; 
and Colombian or Brazilian coffee. 
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As the result of such developments, seasonal changes in ·diet :..re 
largely disappearing in the great centres of civilisation. The 
modem city dweller takes it for granted that he should be able to 
obtain fresh vegetables, fruit, fish• meat, butter, etc., cheaply all 
the year round ; he forgets the elaborate organisation which makes 
present abundance at all seasons possible, and how much more 
closely diet depended on season a few short years ago. Elderly 
people still talk about" spring sickness ", in all probability a condi
tion of debility occurring in early spring as a result of consuming 
a limited dietary, lacking in vitamin C and other elements, 
throughout the winter. 

The freedom of distribution made possible by transport is 
hampered by financial and political impediments. The products 
which a nation requires are not to be had for nothing, and the 
poorest countries, with inadequate resources for feeding their 
populations, are just those which can least afford to import food
stuffs from elsewhere. Nations, striving to foster their own agri
cultural industries, and sometimes influenced by fear of war or 
blockade, are impelled towards an ideal of self-sufficiency. Customs 
barriers are thrown up which raise the price of foodstuffs, unless, 
indeed, they make them a drug on the market by immobilising 
them. In an era when great benefits might be derived from an 
unimpeded distribution of foodstuffs, nations are retiring into 
voluntary isolation and falling back on their own resources. 
Transport is perfected within countries, but paralysed between them. 

The economic policy of a country in connection with foodstuffs 
deeply concerns public ·health authorities. The claims of the 
farmer may conflict with public health ideals in the field of nutrition. 
When this is so, it is surely desirable that attempts should be made 
to reconcile the two by close co-operation between the respective 
authorities concerned. 

Brief mention may be made of another aspect of food distribution 
-its cost. In countries where housewives purchase much of the 
food they require in retail markets and carry it home with them, dis
tribution costs are low. But when food reaches the consumer through 
the medium of large-scale commercial organisations, distribution 
cost may form a higher proportion of total cost. But this is not 
always the. case in every country, and from this point of view it 
would be useful to compare wholesale and retail trades. 
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Distribution costs are likely to be particularly high in the case 
of rapidly perishable foods-e.g., milk-the delivery of which to the 
consumer in a satisfactory state involves elaborate organisation 
and technique. 

3. PRESERVATION OF FooD. 

Even when living in primitive conditions, man preserves food 
by various methods. The surplus of seasons of abundance must 
be set aside for use in times of scarcity. The cause of putrefactive 
changes in organic matter has been known only for half a century, 
but in very early times man discovered empirically ways of checking 
or preventing the disintegration of foodstuffs by saprophytes. In 
our complicated modern civilisation, in which only a few live in 
contact with the soil and consume food they have themselves 
produced, the necessity of preserving food has multiplied a million
fold. To-day, vast industries are concerned with storing fresh 
foodstuffs under suitable conditions and in converting them into 
such a form that they may be transported for long distances and 
distributed to the consumer without falling a prey to putrefactive 
and other organisms. The food-preserving industry helps to 
produce the same result as improved transport by greatly increasing 
the variety and availability of foodstuffs throughout the year. 
FELLARS [36), speaking of frozen foods, says that " their ready 
availability at all seasons gives balance to the human diet and 
should aid in decreasing nutritional deficiency diseases ". The use 
of many valuable foods would be greatly restricted if these could 
be consumed only in the fresh state. 

The high intake of milk and milk products of many modern 
civilised communities is directly dependent on the conversion of 
fresh liquid milk into other more stable forms : cheese is preserved 
milk. In certain parts of the world, whole milk is available only 
in the " dried" state. Similarly, by means of cold storage, drying, 
salting, canning, etc., that very nutritious food, sea fish, can be 
included in the dietary of the city dweller. 
. Food can be pre~erv~d in a large variety of ways, according to 
1ts n_ature and ~estmabon : by physical methods, such as cooling, 
heatmg and drymg ; by chemical methods, such as salting, smoking, 
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sugaring, souring, addition of alcohol and other chemical substances. 
Preserved food, in general, demands vigilant control from the 
public health standpoint, because any error or carelessness in 
manufacturing methods may readily convert it into a source of 
infection ; it may be free from saprophytes and yet contaminated 
by other dangerous micro-organisms. It may contain poisonous 
amounts of chemical preservatives or chemical substances derived 
from the container (e.g., lead). Public health authorities already 
give much attention to these and similar questions. We are 
concerned here rather with the probh•m of the physiological value 
of preserved foods, as compared with fresh. 

It seems that, in general, the physical and chemical changes 
produced in food by preserving processes do not in any serious 
measure impair its nutritive value as regards its content of protein, 
fat, carbohydrate and mineral salts. Knowledge on this point is 
somewhat incomplete, for most investigations of the results of 
preserving processes have been concerned with palatability and 
commercial attractiveness. Vitamin C is sensitive to heat, particu
larly when the medium is alkaline and access of air permits 
oxidation ; .under suitable conditions, however, it is possible to 
use heat to sterilise fruits and vegetables and leave vitamin C 
unimpaired. The etTect of drying is variable ; commercially dried 
vegetables, in general, are devoid of vitamin C, but dried fruits 
retain considerable anti-scorbutic potency. Here, again, it is 
possible to minimise destruction by suitable means. Vitamin B1 

value may be reduced by the heat required for canning, but only 
in small measure, unless there has been addition of alkalis. As far 
as present knowledge goes, methods used in the "preservation of 
food do not exercise a destructive etTect on the other known 
vitamins. 

Sweeping condemnations of preserved foods are usually based 
on the vaguest grounds. It is urged, for example, that a diet 
containing large quantities of such foods, and particularly canned 
foods, is a devitalised diet. Others will maintain that widespread 
ill-health, or even certain diseases of unknown origin-e.g., cancer
are caused by chemical preservatives. These are speculative, or 
more or less mystical, ideas, often closely related to vegetarianism 
and other food fads, and to the idea that the diet of primitive man 
is the perfect diet. 



374 NUTRITION AND PUBLIC HEALTH 

Nevertheless, the modern tendency to substitute " something 
out of a tin " for a well-prepared meal composed of fresh foodstuffs 
cannot be applauded. It tends to diminish variety, which is phy
siologically so useful, and leads to atrophy of the arts of cooking 
and housewifery. Preserved foods raise a question of price : they 
may or may not be dearer than the fresh article ; there is no rule 
in this matter. But if a poor housewife makes a habit of buying 
more expensive canned foods for convenience, she may be seriously 
impairing the family dietary. We may wholeheartedly condemn 
expensive " patent " foods, often cleverly advertised as " concen
trated nourishment", which provide the same food fact6rs as bread, 
butter and meat at ten or even fifty times the price. 

We touch here on the question of " buying for appearance ". 
Food well packed in small attractive containers is usually dearer 
than food packed in larger bulk. STIEBELING [34), comparing 
(in the United States of America) the prices of foods packed in large 
and small containers, finds that savings ranging from 8 to 38% 
may be effected by buying the former. There is considerable room 
for the education of the public on such questions: 

Canned foods are essential to fighting forces and explorers, and 
in all emergencies when large quantities of food have to be collected 
and transported. They should, perhaps, be regarded as an auxiliary 
or supplementary type of food, often indispensable, but it does not 
seem desirable that they should form the ordinary staple part of 
the diet in ordinary circumstances. The place which they occupy 
in the diet is largely determined by geographical and economic 
circmustances, but the public health probleiUS involved by their 
use cannot be disregarded. In most countries, the law requires 
that they should be free from bacteriological and chemical contami
nation. Methods of manufacture which tend to leave vitamins 
(particularly B1 and C) unimpaired might be encouraged and the 
public educated on this point. To facilitate control, commercial 
firms might be required to state on the labels of tins the manufact
uring processes involved. 

In the Union of Soviet Socialist Republics, the Institute of Nutri
tion, which is a technical department of the Government, has taken 
the following line. The best food, it is held, is undoubtedly fresh 
f?od; t~e food-preserving industry should none the less be developed, 
smce, m an immense agricultural country like Russia, there are 
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vast areas which produce little or nothing and, under present 
conditions, are hardly accessible to fast transport that would make 
a supply of fresh food possible. In the northern or Arctic regions, 
however, the preponderance of preserved food should be oiTset by 
an adequate supply of vitamins in the form of the concentrated 
products which can be "prepared by modern scientific processes. 
This supply will be organised by the public health administration. 

4. POINTS OF CONTACT BETWEEN NUTRITION AND EcONOMICS. 

Our object in the following sections will be to emphasise, and 
illustrate by a few chosen examples, the dependence of national · 
diets on a great variety of factors-political, economic, agricultural, 
etc.-and to outline very roughly what may be termed the public 
health approach to the complex issues involved. 

Bread. 

For many years, physiologists and others have urged that the 
habit of consuming bread made from refined wheat-flour is repre
hensible, since the germ and pericarp of the grain, which are richer 
in protein, vitamins and mineral salts than the endosperm,1 have 
been eliminated from such flour. There can, indeed, be no question 
but that wholemeal flour is of higher nutritive value than refined 
flour. The fact that the former contains more indigestible material 
(roughage) in the form of cellulose can scarcely be considered in 
its disfavour; the average human stomach and intestine are capable 
of dealing with wholemeal bread and, indeed, it would appear that 
the presence in the diet of a reasonable amount of roughage is usually 
advantageous. Doubtless there are a small number of individuals 
with impaired digestive functions in whom the consumption of 
wholemeal flour induces uncomfortable symptoms. The taste for 
white bread is often supported by prejudice ; there is a fashionable 

1 According to LAPICQUE, the presence of a certain proportion of indigestible 
matter is not a drawback.-" In preferring wheat to barley, in ceasing to add 
barley, in discarding the layers nearest to the husk of the grain, civilised man 
makes mistake after mistake " (TERROINE). 

" It Is a singular fact that In the preparation of animals for human consump
tion, as In the preparation of cereals, those parts which are less in demand are 
the parts having the greatest nutritive value on account of certain constituents " 
(MITCHELL and BEADLER). 
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preference for white purified preserved foods and even natural 
foods, such as honey. Until lately, white bread was the bread 
of the rich ; brown or black bread, that of the poor : to eat white 
bread was to rise in social scale. On the other side, it must not be 
forgotten that white bread is an excellent cheap concentrated food 
containing protein and carbohydrate in suitable proportions. 
Refined flour is more easily transported and consumed than whole
meal flour. 

The importance of this question in any given country depends 
on the nature of the diet habitually consumed by the mass of the 
population. As long as white bread is eaten as part of an abundant 

·and varied diet, its disadvantages as regards mineral and vitamin 
content are minimised. From the public health point of view, the 
more varied the diet the less important becomes the question of 
the degree of milling to which wheat is subjected. 

On the economic side, there are many problems relating to wheat 
production and consumption. In certain countries-e.g., France 
and the United States of America-there is " over-production " 
of wheat, due in part to a lowered consumption (in France, consump
tion per head was 224 kilogrammes in 1914, 195 in 1922-23-a 
diminution of 13%). On the other hand, the world consumption 
of wheat is steadily rising. In Europe, production increased from 
324 million quintals in 1921-1928 (yearly average) to 470.7 millions 
in 1933. In France, it has been proposed that, in order to dispose 
of surplus wheat, the use of very highly refmed flour (50%) should 
be encouraged. Supporters of the scheme do not tell us what is to 
be done ·with the millings; whether, for example, they are to be 
used fC?r feeding live-stock, or for the manufacture of vitamin prepa
rations to replace the vitamins removed from the original wheat. · 

In Germany, owing to peculiar conditions of climate and agricul
ture, the question has tended to assume a special form-namely; 
that of competition between home-grown rye and imported wheat, 
so that the propaganda in favour of wholemeal bread becomes 
more especially a campaign for whole rye bread. In support of the 
latter, physiologists assert that every part of the grain is digestible 
and that the integuments should not be discarded. At the same 
time, they argue that the use of grain as cattle-food. involves a 
wasteful conversion into animal tissue which is highly expensive 
for the nation. 
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The fact that a number of countries are producing more wheat 
than they can at present consume is of interest in connection with 
the problem of beri-beri and pellagra. The latter occurs among 
populations consuming whole maize, the former for the most part 
among those whose staple cereal is rice. The partial replacement 
of rice and maize by whole wheat would do something to check 
the ravages of beri-beri and pellagra. Under present economic 
and commercial circumstances, however, there seems little possi
bility of sufferers from these diseases benefiting from " surplus " 
wheat supplies. 

Meat. 

The increase of less strenuous " machine-minding " jobs and of 
clerical work in industry and trade seems to have promoted the 
demand for, and consumption of, meat, which is a palatable and 
stimulating food and, according to certain physiologists, particu
larly suitable to take a prominent place in the diet of sedentary or 
light workers. If a line be drawn from East to West, starting in 
the Far East, passing through Europe and continuing to the United 
States, the meat consumption per inhabitant will be found to 
increase roughly from country to country. 

The increase in food production which has taken place in the 
last few years in Europe has affected meat as much as food crops 
(the Union of Soviet Socialist Republics is not included in this 
statement). Up to 1932, in fact, the production of meat rose more 
rapidly than that of cereals. There has been an increase in the 
amount of live-stock raised in Africa, Asia and Oceania,. but a 
temporary diminution in the Union of Soviet Socialist Republics. 
In both the Americas, it has remained stationary [37]. 

Because of the relatively large amounts of labour and land required 
for its production, meat is an expensive food, and throughout 
Europe its consumption is roughly proportionate to the wealth of 
the country concerned. 

If the annual requirements of an adult are estimated at 1,400,000 
Calories, the number of acres required to produce this in the form 
of meat is much greater than the number needed to yield the same 
amount of food energy in cereal form. 
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Aerts needed to produce 1,400,000 Calories of Certain Foods. 
United States of America, 1922-1924. 

Product Number of acres 
Crop Pasture 

Potatoes ......................... · 0.76 
Corn meal ........................ . 0.79 
Wheat-flour .................... · .. 1.45 
Pork and lard ...................... . 3.70 0.7 
Milk ..................... : ...... .. 2.35 1.6 
Beef (dressed) ..................... . 11.30 2.5 

(" Land Utilisation and the Farm Problem.'.' U.S. Department of Agrl-
c:ulture, 1930.) . 

In 1933, in Czechoslovakia, the following could be purchased 
for 1 crown : 

Calories 

Bread ..................... -....... 1,191 
Beef ............................. 172 
Pork ............................. 90 

The 2.85 million hectares under potatoes in Gennany could 
supply the energy needs of 50 million people, but only of 6 million 
if the potatoes are used to feed pigs. A chicken yields lib. of meat 
i~ return for 14lb. of grain (38). Sir Thomas More, contemplating 
the transfonnation of fifteenth-century England from an agricultural 
to a pastoral country, said:" Sheep are eating men". It has been 
said in certain countries that" Pigs are eating men ". 
· But the old idea, often strenuously upheld, that it is simply 

wasteful to convert vegetable into animal food through live-stock, 
is quite outmoded. A loss of Calories may occur, but it is usually 
accompanied by a beneficent change in quality. 

When wages fall, the proportion of meat in the dietary tends to 
decrease ; in Germany, in 1924, as soon as the new mark was 
established and the monetary situation improved, the consumption 
of meat increased. 

The relatively high cost of animal protein is further enhanced by 
the uneconomic utilisation of the animal. The civilised European 
consumes scarcely more than muscle meat, and even then is more 
and more inclined to despise the " inferior cuts" .. The animal 
would naturally yield much more, both quantitatively and qualita
tively, if the liver, blood and the glands were more widely consumed. 
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In an industrially and thickly populated country such as Ger
many, which is now reaching the point at which one out of every 
three of the population is a town-dweller, and in which some 40 mil
lion people are tending to demand more and more fat and animal 
protein, meat consumption steadily increases (except in times of 
depression); notwithstanding the development of national production, 
28% of the protein and 20% of the Calories in the national diet have 
to be purchased abroad. The expenditure involved will become 
more and more difficult to meet, if the export of industrial products 
decreases [39]. National production in crop and live-stock might 
be increased, but- can be promoted only at the expense of the urban 
populations ; it would be difficult to raise the price of agricultural 
produce whilst wages are falling. On the other hand, it is impossible 
to revert to the old form of vegetarian diet, to which we have 
already referred. It will be realised that phases of industrial and 
agricultural depression may have a serious effect upon the food 
supply of the masses. 

Fat. 

The War demonstrated the ill-effects which ensue from a defi
ciency of fat and fat-soluble vitamins in the food supply. The 
Western European is accustomed to a diet in which from 20 to 
25% of the energy is provided in the form of fat. Among modern 
industrial populations, the desire for an increased consumption 
of fat has developed pari passu with the desire for increased con
sumption of animal protein. 

The fat supply has been latterly one of the major nutritional 
and economic problems in Germany. Germany has to buy about 
50% of its fat requirements; in 1932, it was short of some 1,200,000 
tons [39]. The will for economic independence here comes into 
conflict with nutritional demands. Faced with the impossibility 
of transferring 100,000 hectares from wheat to the production of 
oleaginous plants, certain German economists have proposed, in 
order to resolve the problem of fat requirements within the national 
sphere, that milk production should be increased at all costs, that 
pig-breeding should be developed, and that 2 j million hectares 
of bog and marsh land should be brought under cultivation or laid 
down to grass [40]. To prevent foreign fats from entering the 
country would not solve the problem ; it would be necessary to 
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increase production and keep a balance between the interests of 
the urban consumers (the working-class population) and of the 
peasants. It was thought that the imposition of import duties 
on the raw materials used for the manufacture of margarine would 
afford a steady stimulus to the production and con;umption of 
native butter.l As a matter of fact, once a certain point was 
reached, the increase in the Customs duties on foreign foods reduced 
the consumption of butter. If margarine is inexpensive, the 
consumer buys margarine and a little butter ; if margarine is 
expensive, though cheaper than butter, quantitative needs outweigh 
considerations of taste and quality and the consumer buys only 
margarine [41]. 

In Germany, experiments have been carried out for several years 
on the cultivation of soya beans. · These are already being cultivated 
in the Union of Soviet Socialist Republics. 

The production and consumption of butter and margarine, which 
are rival products on the European market, raise questions of far
reaching economic importance. Reduction in butter consumption, 
redounding to the advantage of the less expensive margarine, and 
the increase in the consumption of tropical vegetable fats are 
regarded as a threat to the stock-breeding industry and consequently 
to agriculture. If the production of butter and lard is reduced, 
the problem arises of the disposal of low-grade cereal products that 
are not used up by human consumption. In France, in 1933, the 
turnover of the margarine trade was 1,500 million francs ; that of 
the butter trade, 2,500 million francs. In order to increase the 
consumption of butter, recourse has been had to the device of making 
the addition of a certain proportion of butter to margarine com
pulsory-tO% in France and 25% in Holland being required by 
law. (Such an addition is prohibited in Germany.) An increase 
in -the consumption of butter would react upon the cattle and 
cereal markets and would, to some extent, remedy the agricultural 
depression. " One of the most effective ways of coping with over
production in cattle and pig breeding and cereal-growing countries 
would be to replace vegetable fats and whale-oil by butter and lard 

.' " At the present .time, certain qualities of margarine do not conboi~ any 
ammal fa.ts at all, while In others the proportion Is quite high, amounting to 
about 40 Yo, t~e average for the whole being in the neighbourhood of 10%. " 
Report on Da1rg Produce, 1926. hnperial Economic Committee. 
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and increase the annual butter consumption from 500 to 1,000 
grammes per inhabitant " (in Europe) [42). 

The production of tropical vegetable oils (apart from olive oil) 
amounted to 68 million quintals in the year 1931-32 and that 
of whale-oil to 1 ~ million quintals (LAuR). 

Confronted with facts and figures of this nature, we may ask 
ourselves how much attention the question of the quality of chil
dren's meals and their need of vitamins is likely to claim. All fats 
are not equivalent in nutritive value. Governmental control of 
fats, however, is usually based on economic policy, and considera
tion of its resulting effects on the growth of children and the health 
of adults is not to be neglected. An important new factor in the 
situation is the possibility of enhancing the food value of margarine 
by the addition of fat-soluble vitamins. Brands of margarine so 
enriched, and equal in vitamin value to summer butter, are now 
on the market in several countries. 

Milk. 

The questions of milk supply and of animal fat supply are 
closely interconnected, since milk stands pre-eminent among 
animal fats. But milk, qua milk, is a highly important food, the 
wider use of which may be strongly supported on public health 
grounds. While whole milk and its products are particularly 
valuable as food for children, there can be no doubt that adults, 
and especially perhaps the aged, may benefit from their liberal 
consumption. We shall later discuss the nutritional qualities of 
milk and its place in the diet of infants and children. 

As a result of the War and its aftermath, consumption of milk 
in Europe temporarily declined. To-day, however, it is steadily 
on the increase in Western European countries and in the United 
States of America ; of these countries, Sweden, Denmar~. Norway 
and the United States of America have the highest consumption, 
and France the lowest, while England, Germany and Holland 
come in between. In each country, the production and consump
tion of milk are influenced by many factors : the areas under crops, 
potatoes and grass, considered in relation to the size of population, 
means of transport and distribution, and the wholesale and retail 
cost of milk. 
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V. HiissLIN [43] reckoned that, in Germany, in 1933, a given sum 
of money, spent on milk, could purchase twice as much animal 
protein, and five times as many Calories, as the same sum spent 
on meat. 

The relation between the price of milk and its products and that 
of other foods varies from time to time and from country to country, 
but, in general, milk, considering its richness in valuable food 
factors, is not an expensive food. In highly organised countries, 
in which elaborate arrangements exist for the delivery of. milk 
daily to the consumer in a safe condition, distribution costs form 
a large proportion of total cost. The present door-to-door method 
of delivery may add as much as a third to the retail price of milk. 
In Denmark, milk distribution has been raised to a very high level 
of hygienic perfection, but the price of milk delivered in the home 
is comparatively high, and it seems that something will have to 
be done to devise a more economical form of distribution if milk 
is to remain a popular food. 

In England, one of the aims of the Milk Marketing Board, which, 
under the Milk Act of 1934, controls the sale of all milk in England 
and Wales, is to encourage the consumption of milk in liquid form. 
This would benefit the dairy fanner, because wholesale prices of. 
liquid milk are much higher than prices obtained for milk sold for 
manufacturing purposes. In Germany, it is hoped to increase the 
average annual yield of the country's 10 million milch cows from 
2,300 to 3,000 litres, a valuable addition to the national dietary 
in that the extra milk produced would yield, in addition to other 
food factors, 250,000 tons of animal fat rich in vitamin A [40]. 

In Italy, a ten-year " nutrition plan ", designed to increase the 
consumption of milk and other foods, is in effective operation [44). 

It seems desirable that every country should have its " milk · 
policy ", covering production, distribution, preservation. and con
trol. Closely connected with economic problems of production 
and consumption is the question of a safe milk supply, to which 
great attention is being given by public health authorities. Milk 
is so important a food from a public health point of view that" milk 
policit>s " should be govemed by considerations of health rather 
than of political economy. 
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5. NUTRITION AND POVERTY. 

The influence of poverty on diet and nutrition is a qul'stion 
which has long attracted attention ; the economic dl'pression and 
the widespread unemployment accompanying it have lent fresh 
importance to the subject and afforded opportunity for closer 
investigation. Poverty affects diet in a number of ways. In the 
first place, lack of means may make it impossible to buy sufficient 
food of any kind, and semi-starvation will, result. Again, the 
quality of a diet is related to its cost ; the cheapest foods-e.g., 
cereals, root vegetables and vegetable fats-are those which are most 
deficient in first-class protein, vitamins and mineral salts, while 
the" protective " foods are, in general, dearer. The fact that, in 
certain countries, it is possible to buy certain types of nutritious 
animal food (e.g., liver sausage) very cheaply, does not e!Tcctively 
neutralise the general tendency for very inexpensive diets to be poor 
in quality, even if adequate in quantity. 

Further, poverty influences diet in that it is usually associated 
with general ignorance, and, in particular, with ignorance of how 
available resources may be used to the best advantage. 

The relations between income and diet are well described in 
the following passage from Planning [28) : 

"Amongst the lowest income groups (in England) are still some who sutler 
from actual hunger, but these are a declining element which could and should 
be lifted out of their present situation without delay. Immediately above is 
a much larger group, estimated to cover between 10 and 25% of the population, 
who can allord enough food to fill their bellies, but cannot allord a diet of the 
type and quality now known to be essential as a safeguard against malnutrition 
and disease. On the next step upwards, measured by Incomes, comes another 
large group which commands enough purchasing power to obtain an adequate 
diet for the whole family, provided that this purchasing power Is completely 
spent on the lines suggested by such applications of modern research as the'· 
report of the British Medical Association Committee on Nutrition. Actually, 
many of the incomes in this group, and especially the lower ones, are often 
unwisely spent, at any rate from the strict standpoint of nutrition, and thus 
a further large number of families falls, for practical purposes, into the zone 
of malnutrition. The higher the income and the more money spent on food, 
the smaller this risk becomes, but there is reason to suppose that even among 
super-tax payers a standard based upon the optimum established by recent 
research would disclose the presence of malnutrition due to a faulty diet." 
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The effects of malnutrition due to poverty may only become 
apparent after a long interval ; a child whose diet contains too high 
a proportion of cheap carbohydrates may retain a" normal "weight 
for a fairly long time, even though a state of anremia and debility 
has already set in. The actual duration of the inadequate nutrition 
is a very important factor.· 

A number of examples may be cited illustrating certain relation
ships between poverty, diet, and malnutrition. 

SPENCE [45) has recently drawn comparisons between two groups. 
of children belonging to the professional and labouring classes. 
respectively in Newcastle-upon-Tyne. The former group included 
125 children, the latter 124. Height and weight comparisons irt 
both groups with an arbitrary " normal " standard produced the 
following results : · 

Below normal weight ••.•••.••••• 
Above nonnal weight ••.•.•.••••• 
Below nonnal height ...•.•••..••• 
Above normal height •••••••••••• 
Hremoglobin below 65% ••••••...• 

Poor cblldren 

Per cent 

55 
11 
47 
2 -

23 

Well-to-do 
children 

Per cent 

13 
48 
5 

11 
0 

The clinical state of the group of poor children was assessed as. 
follows: 

Per cent 
In good general condition • • • • . . • . • • . . . • 33 
In bad general condition . . . . • • • . • • • . • • • 20 
lntennediate • . . . • • • • • • • • . • • • • • • • • • • • • 47 

5 out of 103 working-class children examined showed evidence 
of rickets: It was concluded that the defective physical condition 
found in a large proportion of the " poor " group was due in equal 
measure to previous infectious disease and to dietetic deficiency. 

In the same survey, an examination of the budgets of 16 families. 
in receipt of relief showed that weekly expenditure on food per
consumption unit was from 4s. to 5s. Bd., the British Medical Asso-
ciation standard being 5s. 7ld. A rise in the price of milk to 7d .. 
per quart sufficed to increase the percentage of families who bought 
only condensed milk from 27 to 35 (observations on 1,452 families)-
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A survey of 277 families, living in a poor district of New York 
City, was carried out in 1933 by WIEHL [46) on behalf of the Milbank 
Memorial Fund. It was found that, on the average, the Calorie 
intake of families with an income below 4 dollars a week was 20% 
below standard requirements (i.e., 3,000 Calories per consumption
unit per day). Families receiving food allowances had a diet 
about 10% below, and those on" work relief" a diet 20% below, 
the accepted energy standard. As income declined, the average 
consumption of each type of food in the dietary was reduced, but 
the greatest reductions were in the use of milk, eggs, fish, vegetables 
and fruit. 

SINGER and Russ [47] studied the relation between diet and 
income in Czechoslovakia. After investigation of the budgets 
of a number of very poor families, they arrived at the conclusion 
that the type of diet consumed was largely determined by the 
number of Calories yielded by different foodstuffs for a given sum. 
Families at this income level, it was maintained, can purchase a 
diet sufficient in quantity only at the expense of quality, so that 
educational effort designed to improve diet is bound to fail. The 
authors declared that it was irrational to recommend a higher 
intake of " protective " foods to people who were only just able 
to purchase sufficient Calories in the form of carbohydrate-rich 
foods, and who could not afford greater expenditure on food except 
by economies on rent and clothes. 

The effect of high rent in reducing food expenditure has been 
emphasised by CROWDEN [48), McGoNIGLE [49] and RoGERS [50). 
This factor operates most strongly in large cities. It has been 
suggested that the removal of families from slum areas to new 
housing estates where the rent is high may actually lower health 
standards, because the proportion of income available for food is 
diminished. 

On the other hand, it has been amply demonstrated that, even 
among the very poor, diet may be influenced by other factors besides 
income level. PATON and FINDLAY [27) have rightly stressed the 
importance of " maternal efficiency " ; they observed that the 
height and weight of children belonging to a· series of very poor 
Glasgow families were more closely correlated with " maternal 
efficiency " than with any other factor, including income, whose 
influence was studied. 



386 NUTRITION AND PUBLIC HEALTH 

CATHCART and MuRRAY [51), who carried out dietary surveys 
in certain English and Scottish towns, observed only a very general 
correspondence between income and Calories purchased per penny ; 
yield per penny was greater in low than in high income groups, 
but within the same group large variations were observed. 

It is clear that a mere increase in wages or relief would not elimi
nate all dietary deficiency associated with poverty ; education is 
also necessary (and not only for the poor), and should include 
instruction in marketing, food values, cooking, and methods of 
preservation. " Maternal efficiency " is a complex factor, depend
ing on the number of children, on housing conditions, and the health 
of the mother herself. But most of all, it depends on education. 
There is no reason to doubt that valuable results can be obtained, 
even among families with very small incomes, by educational means. 
Studies by VILLETTE and RicE [52), in New York, have demon
strated the beneficial effect on dietary habits of suitable methods 
of instructions. 

. . 

V. EDUCATION IN NUTRITION. 

While our knowledge of the scientific fundamentals of nutrition . 
is still incomplete in many respects, public health technique designed 
to put existing knowledge into practice is still more under-developed. 
In this section, we propose to consider education in nutrition as a 
means for hastening the practical application of recent scientific 
advances. 

It is the task of central and local public health services, the 
medical profession and its ancillaries (nurses, dietitians, social 
workers, etc.), to instruct the public, but these cannot teach unless 
they have the requisite knowledge and enthusiasm. There are, 
therefore, two aspects of the subject : the education of those re
sponsible for educating the public and the education of the public 
itself. 

1. NUTRITION IN THE MEDICAL CURRICULUM. 

· At present, medical students, during the early years of their 
course, are given a few lectures and demonstrations dealing with 
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the physiology of nutrition and perhaps carry out a little practical 
laboratory work in this field ; the subject is prt>senh•d as a chaph•r 
of physiology, and n~t as an integral part of preventive medicine. 
The medical practitioner learns to treat nutritional diseasl's, but he 
is at present less interested in the preventive and general public 
health aspects of the subject. We are far from suggesting that yet 
another speciality should be added to the already congested medical 
curriculum. It is rather a question of orientation. In the course 
of ordinary clinical teaching, for example, interest in diet in relation 
to health may be aroused. The student is taught how to supervise 
the feeding of infants ; he might well be encouraged to extt'nd his 
interest in the subject to the feeding of schoolchildren, adolescents 
and adults. 

The subject of nutrition in relation to public health might well 
be included in the curriculum of post-graduate medical schools, 
particularly schools of public health and tropical medicine. It is 
of particular importance to the public health worker in the tropics. 

2. PuBLIC HEALTH NuTRITION WoRKERS. 

Advisory. 

If it is admitted that the subject of nutrition is an important 
branch of public health, then it follows that public health organisa
tions should employ personnel and develop machinery for further
ing work in this field. Nutrition specialists, acquainted with the 
latest developments of research and capable of formulating and 
carrying out schemes for their practical application, would be a 
valuable addition to the personnel of public health organisations. 
Such specialists are already employed in a number of countries. 

Advisory Committees on nutrition, formed of physiologists, 
practical cooking experts, medical officers of health, etc., may fulfil 
a useful r"dle. Among the primary duties of such committees, which 
might suitably be attached to central public health authorities, 
would be the issue of sound educational material and the advising 
of other Departments of State on matters connected with nutrition. 

In certain countries (e.g., Japan and the Union of Soviet Socialist 
Republics), one finds institutes of nutrition, or institutes of hygiene, 
possessing a department of nutrition, which are connected both 
with the public health authority and with the universities. The 

5 0 
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ideal institute of nutrition would include laboratories, a statistical 
department, lecture rooms for students and the public, a cookery 
department, an educational department conta~ning models, posters, 
diagrams, etc. Such institutions or departments would obviously 
play a prominent part in educating nutrition workers and the 
public. 1 

Educational material issued by responsible authorities, which 
lays down suitable dietary standards, is of particular value as a basis 
for practical action. We may quote, as an example, two pam
phlets [53} issued by the British Ministry of Health in 1932:" Diet 
in Poor Law Children's Homes" and" The Criticism and Improve
ment of Diets". These pamphlets, drawn up by an expert com
mittee, discuss in simple language the principles of adequate nutri
tion and translate these into terms of ordinary foodstuffs and menus. 
Mention may also be made of STIEBELING and WARn's excellent 
pamphlet " Diet at Four Levels of Nutritive Content and Cost ", 
published by the U.S. Department of Agriculture [34}. 

3. FIELD WORKERS. 

While State and local authorities, expert committees, the medical 
profession, etc., are, in general, responsible for the initiation and 
support of public health nutrition work, such work is, in large 
measure, social work, and cannot be carried out effectively without 
the assistance of " nutritionists ", " dietitians "," nurses, social 
workers, etc., in contact with the population. 

" Nutritionists " and" Dietitians " in the United States of America. 
In the United States of America, the practical side of public 

health nutrition work is largely in the hands of a type of worker 
usually called a" nutritionist". The term" dietitian" is usually 
applied to those who supervise dietary arrangements in hospitals 
and other institutions. Both categories are exclusively female, 
The following table indicates the number of nutritionists employed 
in the United States of America in 1932 : 

• It Is remarkable how little attention has been given to the subject of nutri
tion. at the various conferences of Directors of Schools of Hygiene. (League of 
Nat10ns document C.H.888.) 
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Number of Xutritionists in the United States of America in 1932 
and Agencies employing them (54). 

Type of organisation or agency 
Co-operative Extension Service in Agri-

culture and Home Economics •.•••• 
American Red Gross ••••••.••••••••• 
Boards of Health (State and City) .•.•. 
Clinics, dispensaries, hospitals and den-

tal centres •••••••••••••••••••••• 
National health organisations •••••••• 
Public and private health and welfare 

agencies, including health centres ••• 
Commercial organisations ••• , .• , . , •• 

Number of 
organisations 

1 
1 
5 

31 
2 

96 
59 

Numbc-r of 
nutritionists 

56 
55 

9 

31 
1 

122 
109 

This list does not include nutritionists and dietitians employed 
in the wards and kitchens of hospitals, in institutions for child care, 
in schools and in education departments. Within the last three 
years, there has been a great increase in the number of nutritionists 
employed by organisations dealing with unemployment relief. 

In 1934, there were over 2, 700 members of the American Dietetic 
Association, the professional organisation of nutritionists and dil'ti
tians, which includes few members not actually earning their living 
by nutrition work. The following graph illustrates the growth of 
the American Dietetic Association during the last seventeen years. 

Membership Growth of the American Dietetic Association, 1919-34 
(American Dietetic Association Reports for 1933-34) 
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The nutritionist is a college graduate who, before specialising 
in nutrition, has had a training in the fundamental sciences-physics, 
chemistry and biology. Her work at the university, which extends 
over a number of years, includes advanced lecture courses on nutri
tion in health and disease, laboratory work and .demonstrations, a 
training in cooking, and demonstrations of practical ·nutrition 
work in hospitals, schools, etc. In the larger universities, nutrition 
is usually taught in association with home economics. " Air 
departments of home economics in the 311 colleges, universities 
and other higher institutions offering this subject in the United 
States give some training in nutrition, and many of these have 
well-developed food and nutrition courses" [55). Sometimes, the 
student engages in a little elementary research under the supervision 
of her teachers ; a few of the more gifted students may write a 
thesis and take a Ph.D. degree. Columbia University now offers 
a Ph.D. degree in nutrition. 
· Before taking employment, the nutritionist must usually supple

ment her academic course by acquiring practical experience in her 
profession during a year or more. For membership of the American 
Dietetic Association, two years' practical experience subsequent 
to graduation, including a period of internship in an approved 
:hospital, is obligatory. 

Nutritionists attached to Public Health Organisations in the United 
States of America. 

The number of public health bodies throughout the United States 
of America which now employ nutritionists has increased since the 
figures given on page 389 were collected. The duties of those so 
employed are manifold. The nutritionist acts as a consultant 
in connection with all public health activities which demand a know
ledge of nutrition, such as tuberculosis, infant welfare, care of pre
school children, pre- and post-natal work, etc. She responds to 
requests from prisons, orphanages and other kinds of residential 
institutions which ask for advice about the regulation of catering 
methods on scientific and economical lines. A large part of her 
work is educational ; she prepares propaganda and gives talks and 
lectures, attempting to reach the community through school
teachers, public health nurses and social workers. She lectures "to 
graduate and undergraduate nurses. In addition, she replies to 
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requests for information from individuals and groups, and oftl•n 
takes part in health demonstrations and in field nutritional studies. 

In general, she is an advisory and not an executive officer. She 
has no administrative powers ; she is not legally responsillll>, for 
example, for the regulation of feeding in State institutions. 

A number of educational authorities employ nutritionists. " In 
New York State, there is a nutritionist in the State Dt•partnwnt of 
Education. Her work includes developing nutrition instruction 
in training-schools for teachers of the elementary grades ; preparing 
courses of study and helpful material for the use of teaclwrs ; 
serving on committees for curriculum construction ; co-operating 
with outside organisations interested in promoting child heallh. 
At present, as many as 25 nutritionists are under her supcrvision 
in school systems hi the State " (55). 

Relief Work. 

In 1933, the Federal Emergency Relief Administration rt>quested 
State administrations concerned with relief to seek the services of 
fully qualified nutrition specialists to superintend the part of the 
relief programme concerned with food and nutrition. By April 
1934, all States but five had complied with this requt>st. Nutri
tionists employed in connection with public relief draw up schedules 
of " adequate diets at minimum cost " ; instruct social workers ; 
advise families how best to lay out relief money on food ; superintend 
the distribution of foods, such as milk or cod-liver oil ; and, in 
general, play an important role in ensuring that those requiring 
relief are adequately fed. 

Nutritionists and Dietitians in Hospitals and Other Instilutions. 

The function of the hospital dietitian is to supervise the feeding 
of patients and staiT. It is her task to provide, in a palatable form, 
special diets ordered by the physician and to give advice about diet 
to out-patients and to patients leaving the hospital. She gives 
lectures to nurses and provides practical training for them in kitchens 
and wards. 

The " diet therapy " clinic, sometimes known as the " food " 
or" nutrition clinic ", is a special department of a general hospital 
or an out-patient dispensary designed to deal with cases requiring 
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dietary treatment. The " diet therapy " clinic has reached its 
highest development in the United States of America. One of 
its main functions_ is to translate the general dietary recommen-

. dations of the physician into terms of actual foodstuffs for the 
benefit of the patient. ·For example, an underweight anremic 
factory girl attends the hospital for medical advice. The physi
cian prescribes iron and a diet rich in vitarruns. She is then referred 
to the diet clinic, where a trained worker inquires into her usual 
dietary habits and gives exact instructions as to how these should 
be modified to meet the recommendations of the physician. She 
)"ill be provided with a carefully explained dietary s~hedule, drawn 
up to meet her case and, as· far as possible, consonant with her 
means. A little elementary teaching of dietary principles Will be 
given .. If she is unable to purchase the necessary food, arrange
ments may be made for charitable assistance. 

This method of imparting instruction in diet has proved particu
larly useful in the case of "diabetics, but many other conditions 
requiring .dietary treatment can be effectively dealt with by the 
diet therapy clinic. The patient, instead of being vaguely told to 
" eat less meat " or to " eat plenty of vegetables "- commands 
whic4 may inean little or nothing to bini-is provided with precise 
instructions and made to take an interest in his regime. 

For imparting dietary instructions to- slow-minded patient~, 
wax models fulfil a useful purpose.- Such expressions as" a slice 
of bread " or " a helping of cabbage " have _a different meaning 
for everybody. Models help the teacher to provide an exact 
description of the regime to be followed. 

Nutritionists employed in residential. institutions other than 
hospitals, in commercial organisations providing meals for employees, 
etc., supervise catering and cooking with the object of improving 
nutrition values or palatability and of reducing cost. In general, 
in the United States of America and elsewhere, it has been found 
that the regulation of collective feeding by a worker trained in 
scientific and practical dietetics results in economy and in increase 
of comfort and satisfaction, and for ibis reason a number of large 
commercial organisations have founa it advantageous to employ 
nutritionists. · 
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Status of the Nutritionist. 

The nutritionist is not a scientific worker, though she oftl•n takl'S 
part in scientific enquiries. She must know how to make reliable 
dietary surveys. She is, in general, expected to keep up with the 
latest developments of her subject. Although she dl·als largdy 
in matters closely associated with medicine and often works in 
close contact with the medical profession, she has had, as a rull•, 
little medical or nursing training. It is only to be expected that 
there should be members of the medical profession who resent the 
intrusion of a non-medical worker into medical fields ; such critics 
complain, rightly or wrongly, that the training and knowll·dge of 
the nutritionist is too academic, that she lacks the background 
necessary for the application of laboratory results to human beings. 
It is to be noted that the inspiration of the" nutrition " movement 
in the United States of America has come from distinguished 
scientists who are not members of the medical profession. In 
general, however, medical men feel that the nutritionist is a useful 
assistant in hospital, in the out-patient department, and in public 
health work of all kinds. 

The following statement, recently made by the President of the 
American Dietetic Association [56], illustrates the relation which 
the nutritionist strives to maintain between herself and the medical 
profession : 

" Our profession is concerned with the health and well
being of mankind. Whether we emphasise the application 
of our knowledge to the preventive or to the curative aspects 
of nutrition, it has been well for us to recognise as our leaders 
that wise and humane profession so ably represented by the 
American Medical Association and the American College of 
Surgeons. These organisations have pointed the way for 
us. The demands for scientific accuracy and medical know
ledge made upon our members by physicians in the early days 
of our organisation forced the Association to recognise the 
imperative need for high membership requirements for new 
and younger members." 

It may be urged that a nurse who has received, in addition to 
her ordinary hospital training, post-graduate instruction in dietetics 
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could successfully ·fulfil most of the functions of the nutritionist. 
Some consider, indeed, that the training of the former would better 
qualify her to deal with problems of malnutrition in the home and 
elsewhere. There is some truth in this view. Nevertheless, nutri
tion workers with a sound knowledge of physiology and scientific 
methods, while at first they may be bewildered by the gulf between 
theory and practice, should, in the long run, prove more useful 
in the sphere of public health than specially trained nurses. At 
the same time, the contribution which " health visitors " and 
public health nurses can make to the improvement of dietary habits 
in the home and elsewhere need not _be belittled. More emphasis 
might well be placed on nutrition in the training of the " health 
visitor ". She can provide valuable assistance in the campaign 
against rickets, dental caries, infantile scurvy, and other deficiency 
diseases ; she can supervise the diet of infants and pregnant and 
nursing mothers. Social workers of all kinds can also help in the 
campaign against malnutrition. In the Union of Soviet Socialist 
Republics, nutritionists are trained mainly for collective feeding. 

4. EDUCATION IN NUTRITION IN SCHOOLS. 

In all civilised countries,. simple instruction in the rules of health 
is given to schoolchildren ; it is obviously essential that such teach
ing should include the subject of diet. But since dietary habits 
and problems differ from country to country, there can be no 
general rules as to the type and amount of instruction in nutrition 
which schoolchildre11 should receive. 

Perhaps the keynote should be simplicity. The child need not 
be given the impression that correct feeding is a difficult problem. 
requiring vigilant attention throughout life. Elementary principles 
may be taught, but the emphasis will naturally be on foods rather 
than food factors. The child may learn that milk and green vege
tables are healthy foods, that bread and margarine is not a satisfac
tory meal, that it is better to spend pocket-money on fruit rather 
than sweets, and so on. Models and posters can reinforce verbal 
instruction. In the United States of America, posters are often 
exhibited to children comparing large sleek milk-fed laboratory 
rats with less fortunate litter mates, undersized and scraggy, whose 
diet lacked that food. 
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When food is provided in schools by educational authorities, an 
excellent opportunity of teaching dietetics arises. The giving 
of milk at the midday interval is an object lesson of the value of 
that food, and teachers can readily drive the lesson home with a 
few remarks. If meals are provided, children can learn much 
from the nature of the meal and from the method by which it is 
served and cooked. The child can be encouraged to eat slowly, 
and graceful table manners can be inculcated. 

The Nutrition Class. 

The " nutrition class " for malnourished schoolchildren was 
conceived by E~~ERSON, of Boston, in 1908 [25]. Emerson, while 
working in a children's out-patient clinic, noted the existence of 
a large nunlber of delicate children, belonging to all social classes, 
who appeared to derive little benefit from ordinary medical treat
ment. Having confirmed this impression by the study of 5,000 
children attending the clinic, he chose 15 children showing evidence 
of debility and malnutrition in a marked degree, and formed these 
into a " class " for treatment by education in nutrition. Children 
attending the " nutrition class " are given a note-book in which 
to record the nature of meals and their duration! hours of sleep, and 
the amount of time spent playing in the open air. At the same time, 
a nurse or social worker visits their homes and notes the hygienic 
conditions in which each child Jives. 

Each child is presented with a chart bearing its name, on which 
two curves are inscribed, one being the child's actual weight curve 
and the other an ideal weight curve. The children themselves 
record on the chart their weight week by week, and their parents 
are invited to attend the class in order that its purpose may be 
explained to them. Rewards are given to children who make the 
best progress. If a child is not progressing favourably, an attempt 
is made to discover the reason ; lack of sufficient food, over-rapid 
meals, faulty hygiene or infectious conditions (e.g., colds) may be 
held accountable. The parents are informed of the cause of the 
child's Jack of progress. Nutrition classes were at first attached 
to clinics, but subsequently they have been developed in schools. 
They are sometimes supplemented by open-air" nutrition camps ". 
It has been found that the influence of the nutrition class often 
makes· itself felt in the home. 
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The nutrition class involves an abridgment of school-hours. 
The programme includes a rest and a meal at 10.30, half an hour's 
rest before the midday meal, and a small meal in the middle of the 
afternoon. KAISER, NoRTON and WAL.KER (57] attempted to 
assess the results obtained in nutrition classes in Rochester, U.S.A., 
during the years 1921-1926. It was found that 80% of children 
attending the class regained .average weight, while only 35% of 
poorly nourished children outside the classes made similar gains 
during a similar period. It was claimed that the beneficial effects 
of the nutrition class extended to children not actually enrolled 
and to the children's homes. RoBERTS (58), in a book written before 
the " economic crisis ", urges that nutrition classes in school should 
be organised for all children without -distinction. 

The Education Committee of the London County Council has 
recently announced its intention of establishing five nutrition 
clinics in London during the next three years. Cases will be referred 
to the clinics by school doctors, teachers and 'child care committees, 
and each child will have a thorough medical examination to ascer
tain whether it is suffering from dietetic deficiency. If so, advice 
will be given to the parents and, when necessary, treatment in 
the form of cod-liver oil, malt, iron, etc., will be provided [59); . ' 

5. ScHooLs oF DoMESTIC SciENCE. 

Schools of 'J domestic science " or " home economics ", largely 
· attended by young women, provide excellent opportunity for 
teaching rational dietetics. The pupil, in learning how to pur
chase and prepare attractive meals for her future family, can also 
be taught the elements of nutritional science, with particular 
reference to the relative price and nutritive value of foodstuffs. 
It is often said that maternal ignorance is the .main cause of mal
nutrition in children. This is not strictly true, for no amount of 
knowledge aild skill ?n the part of housewives makes it possible 
to purchase a satisfactory diet when income is grossly insufficient. 
~here can, however, be no doubt that the inefficiency of housewives 
is an important contributing factor in producing malnutrition iii 
·the children of the very poor and unemployed. The satisfactory 
education of women in " domestic science ", which includes cook

·ing •. marketing and dietetics, is an important public health activity. 
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6. EDUCATIONAL WoRK AMONG RuRAL PoPULATIONS. 

An example of energetic educational work in the field of nutrition 
is provided. by the Co-operative Extension Service in Abrriculture 
and Home Economics in the United States of America. The 

· function of the Extension Service is to apply to the local problems 
of the farm and the rural community the results of scientific research 
in agriculture and nutrition, and, in particular, research carried 
out by the United States Department of Agriculture and one of 
its subsidiary branches, the Bureau of Home Economics. The 
latter undertakes much nutritional research with a strictly practical 
bearing, such as the investigation of the vitamin and mineral 
content of foodstuffs, the effect of cooking on nutrition value, and 
suitable methods of food preservation. It carries out family 
budget enquiries, studies food consumption trends, works out 
•• adequate diets at minimum cost " and so on. In order that the 
community may derive benefit from the results of such investiga
tions, the Extension Service employs ·(1934) 61 " extension nutri
tionists " in 45 States. All these workers are college graduates 
and a considerable number have taken advanced degrees. " Most 
have a bac~ground of high-school or college teaching, a few have 
been hospital dietitians, and an increasing number have had, in 
addition, several years of work as country home demonstration 
agents. Salaries range from 2,100 to 3, 770 dollars, with the average 
of 2,770 dollars" [54]. 

To some extent, the rural community is reached by ordinary 
publicity methods, but the spearhead of the campaign is the" home 
demonstration agent ", who achieves contact with the population 
through clubs and other local organisations. A good deal of 
information is disseminated through specially organised clubs for 
boys and girls and by trained volunteer-leaders chosen from rural 
communities. 

Malnutrition is attacked in a variety of ways. The growing 
of vegetables for home consumption is taught and encouraged, an 
activity of special importance in the pellagra-stricken areas in the 
Southern States. Methods of preserving meat, vegetables, fruit 
and other foods are taught, with the object of assisting the small 
farmer to eliminate wa~te and to make full use of potential wealth 
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at his disposal. In Texas, in 1931, 3,500,000 quarts of food were 
stored and 500,000 lb. of meat were cured as a result of the acti
vities of home demonstration agents (60]. Education is given in 
food values, in wise purchasing of foodstuffs, in cooking, menu 
planning and so on. Mothers are taught the dietary requirements 
of growing children, special attention being given to the school 
lunch prepared at home, which the child consumes at the midday 
interval. . 

It would appear that the Extension Service has done much to 
prevent the lowering of health standards during recent years of 
economic stress. Such activities ·are of interest in that they 
represent an ~ttem11t to improve the diet of rural populations. 
Contrary to general belief, malnutrition is as common among the 
poor of th~ countryside as among the poor in great cities. 

Educational work in nutrition among rural populations is a pro
mising field of activity. The peasant all too rarely makes full use 
of the possibilities at his disposal for obtaining a varied, nutritious 
and attractive diet. Even in the absence of extreme poverty, his 
food is often monotonous and ill-cooked. Cooking-classes in rural 
communities, at which some instruction in the principles of diet 
is given, have been organised in a number of European countries. 
Housewives, as a rule, are eager to attend such cla,sses, to the great 
benefit of themselves and their families. 

7. PUBLICITY AND PROPAGANDA. 

Useful dietary knowledge may be imparted directly to individuals 
through the medium of infant welfare and ante-natal clinics, nutri
tion clinics, nutritionists, nurses and social workers, or it may be 
disseminated through schools as part of health . education pro: 
grammes. Or, again, the publicity methods of modern civilisation
pamphlets, lectures, exhibitions, the cinema, radio, posters, Press , 
articles, etc.-may be employed. Well-prepared, tactful and 
interesting publicity material has an obvious value in educating 
the public in wise dietary habits. 

Sound educational material relating to diet, issued by responsible 
authorities, 1 is liable to be parodied by commercial advertisements. 

1 Th~ Institut scienti~que d'Hygiene alimentaire, in Paris, gives a course 
In cookmg every year, With demonstrations In which the connection Is shown 



NUTRITIO!': A~D Pl'BLIC HEALTH 

It is difficult for the half-educated to distinguish bl'lwet'n ingt•nious 
advertising and genuine health propaganda. If anything. the 
former makes more use of scientific tem1s ; adwrtist•ments of 
expensive patent food products will discuss Calorit•s, protein, vita
mins, etc., with an appearance of profound knowledge. During 
recent years, there has been, in many countries, a tightt•ning-up 
of regulations designed to ensure that food preparations, advertised 
as being rich in this or that food factor, do, in fact, possess the 
quality stated : preparations alleged to contain vitamins, for 
example, may be subject to official approval and control on the basis 
of the standards and units established by the League of ~ations. 
But there is, as yet, no machinery for controlling advertising which 
is false, not verbally, but by implication such advertising, for 
example, as attempts to give mothers the idea that, if they do not 
buy the article in question, their children's health will sutTer. 
Those engaged in teaching dietetics to the public find that the 
ingenuity of the modern advertisement adds greatly to their 
diffic11lties. 

Results and Goal of Education in Nutrition. 

During the economic crisis, vigorous attempts have been made 
in many countries to disseminate dietary knowledge, the etTeclive
ness of which it is naturally impossible to assess. But the fact that 
the infantile mortality rate and the death rate from tuberculosis 
have not ceased to fall suggests that they have not been without 
result. 1 

It is not only the poorer classes which require education as regards 
diet. But since the poor sutTer from malnutrition more than the 
well-to-do, much public health nutrition work is at present concerned 
with saving the indigenous from the worst eficcts of improper and 
insufficient feeding. Under existing economic circumstances, 

between the culinary art and physico-chemical phenomena. There is at 
Moscow a higher school of "kitrhen engineers", in addition to a number of 
other schools. In Paris, each newly created " school-group" includes a 
domestic science class. 

• "Compared with the average of 1924-1927, our 1932 ~r capita consumption 
of margarine fell by 20.8% and of flour by 2% (bread remaining unchanged), 
while consumption of fruit rose by 8.2%, of milk by 15.5%, of eggs by 32.7% 
and of butter by 40.3%. These changes are not parallel to changes in price : 
consumption of bread has not increased, in spite of the fall in price ; and _the 
consumption of milk and eggs has increased considerably faster than prices 
have fallen." Nature, 135: 322, 1935. 
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spreading knowledge of how an adequate if unpalatable diet may 
be obtained at very low cost is a valuable activity. 

But those concerned with educating the public should also envisage 
a wider goal-that of a population consuming a diet, not merely just 
sufficient, but the best, both as regards nutritive value and pala
tability, which the vast resources of the modern world can produce. 
In a world suffering from over-production of foodstuffs, emphasis 
should be placed on the optimum rather than on the minimum. 

In the United States of America, public health nutrition :workers 
sometimes confess to the ambition of making the nation " food
conscious ". If by " food-conscious " is meant a constant pre
occupation with diet, a perpetual nervousness lest the breaking 
of some rule should entail disastrous consequences, then we have 
little sympathy with such an ideal. 

In educating the public in nutrition, the simplicity of the prin
ciples involved should be emphasised : it should be made clear that 
it usually requires a little more knowledge, but no more effort and 
anxiety, to prepare and consume a well-balanced diet than a .defec-
tive one. · 

VI. VARIOUS EXAMPLES OF PUBLIC HEALTH 
NUTRITION WORK. 

The best proof that diet can be organised by the public health 
administrations is the fact that it is already so organised. The 
public authorities, seconded by private institutions, have intervened,. 
more or less recently, in matters in which the need for their action 
was most strongly felt. Examples of such action, which is tending 
to become more and more systematic, will be found in this chapter .. 

1. NUTRITION IN CHILDHOOD. 

lnfanu. 

From the nutritional point of view, the pre-natal period is perhaps: 
the. most important in the human life-span. Included among the 
duties o~ maternity and child welfare services is the supervision 
of the diet of pregnant women a!ld infants. Nutrition work with 
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mothers and infants can readily be co-ordinated with other activities. 
The same machinery used for the prevention of tuberculosis in 
infants and young children can be employed for the prevention 
of rickets. 

The diet of pregnant women requires regulation in many respects. 
Particular attention should, however, be given to vitamin D, cal
cium and iron (phosphorus being usually adequately supplied by 
ordinary mixed diets), with the object of preventing rickets in the 
infant and anremia in both mother and child. The calcium needs 
of a pregnant woman in the later stages of pregnancy, during 
lactation, have been assessed by K. U. and G. TovERUD at the 
very high figure of 1.6 grarnmes per day [61]. A high consumption 
of" protective food "-in particular, of whole milk, green vegetables 
and fruits-will ensure that the most important dietary require
ments of pregnancy are fulfilled. Sufficiency of vitamin D can be 
provided for by the giving of cod-liver oil or other preparations 
rich in vitamin D, or by sun-baths, etc. 

If the child at the breast is to be adequately nourished, not only 
its health and diet, but those of its mother, require supervision. 
STRAuss [62] and his colleagues, for example, have drawn attention 
to the possibility that gastro-intestinal disturbances occurring in 
women during lactation may promote vitamin deficiency in the 
mother and react upon the health of the child. 

Most prediatricians are in agreement that breast feeding remains 
the ideal method of nourishing an infant. For the poorer classes 
of the population, which cannot easily afford the better grades of 
fresh cow's milk or dried milk preparations, it has particular advan
tages. Where sanitary standards are low, it minimises the danger 
of infection. It must not be forgotten, however, that the quality 
of milk provided by the mother is to a considerable extent depen
dent on the quality of her own diet. 

Within recent years, great improvement has taken place in the 
technique of " artificial " feeding, and " humanised " dried milks, 
well supported by average infants, are widely available. " Feeding 
with artificial milk mixtures ", remark GRULEE, SANFORD and 
HERRON [63], " has had such success that, in the minds of many 
physicians and perhaps a large proportion of the public, there has 
grown up the idea that artificial formulas can safely replace breast 
milk without detrimental results to the child." These workers 
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studied mortality and morbidity in a large series of infants (20,061) 
under the care of the Infant Welfare Society of Chicago. From 
birth to nine months, 48.5% received only breast milk, 43% were 
partially breast fed, and 8.5% artificially fed on cow's milk mixtures. 
All three groups received accessory food, including orange juice 
beginning at four weeks, cod-liver oil beginning at four weeks, 
cereal at five weeks and vegetable at six months. Mortality and 
morbidity in the three groups were as follows : 

2\lortality . and Morbidity in Breast-fed, Partially Breast-fed 
and Artificially-fed Infants (Grulee et al.). 

Per cent oftotal ••..•.••....• 
Morbidity per cent •.•....... 
Per cent of total mortality •.•. 

Breast-fed 

48.5 
37.4 
6.7 

Partially 
breast-fed 

43.0 
53.8 
27.2 ' 

ArtiHeially
fed 

8.5 
63.6 
66.7 

In this particular group of infants, it seems clear that breast 
feeding was associated with a higher standard of health than arti
ficial feeding. Other factors may, however, have influenced mor
bidity and mortality in the various groups. 

There is a tendency to-day to give infants solid food, as an addi
tion to their milk regime, at an earlier age than formerly-a practice 
which is of prophylactic value in connection with hypochromic 
anremia, a disease which infants on a diet entirely composed of 
milk tend to develop in the latter months of the first year [64). 
Towards the end of the fourth month, a little fruit pulp-apple, 
banana-is often given ; and at the end of the fifth month, egg 
yolk and mashed vegetables. Fruit juice and cod-liver oil are 
often given as early as the second month. 

The suggestion of a milkless diet during infancy has even been 
advanced. Except in special cases of intolerance, such a diet could 
scarcely be permissible before the sixth month and, even in later 
infancy, is indefensible on scientific grounds. Milk, and, if possible, 
breast milk, during the first nine months of infancy, remains the 
best dietary. 

The steady fall ip the infantile mortality rate which has taken 
place throughout the last half-century is a. recognised triumph of 
modern hygiene. Infant welfare clinics, designed to supervise the 
feeding and general development of infants, have long been a 
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valuable, and indeed an essential, part of public health organisation. 
As a result of the better education of mothers in the principles of 
infant feeding, to which many agencies besides the infant wt>lfare 
centre have contributed, the incidence of nutritional disorders in 
infancy has been greatly reduced in many countrks. We may 
refer here especially to the increasing rarity of certain diseases 
common in infancy, which are related to faulty ft•eding-e.g., rickets 
and scurvy. 

The Pre-School Child. 

Maternity and child welfare services, as at present organised, 
do not, as a rule, follow the child beyond its second year. At the 
age of 6 or 7, it enters school and comes under the control of school 
medical services. The fact that, during the interval, it may be 
without medical supervision has aroused the concern of public 
health authorities, but, in most countries, machinery for safeguard
ing the health of the pre-school child remains to be invented. 
Several schemes have been proposed : maternity and child welfare 
services may be called upon to prolong their period of control, or 
school medical services may undertake the care of the child at an 
earlier age. - Whatever plan of campaign is adopted-whether the 
main line of approach is through health centres, dispensaries, nur
sery schools or kindergartens, or through health visitors and social 
workers in direct contact with the home-it is clear that it must 
involve the greatest attention to diet. 

J. Ch. Roux 1 makes the interesting suggestion that the faculty 
of adaptation to different forms of diet develops slowly, and that 
children up to the age of 12 are extremely sensitive to any change 
of food and to the effects of certain fermentations. This is perhaps 
another way of saying that it is during the period of most rapid 
growth that the ill-effects of an unbalanced diet show themselves 
most readily. 

McGoNIGLE and McKINLAY [65) have observed, from an exami
nation of the records of the Child Welfare Service in Stockton-on
Tees, that a correlation exists between unsatisfactory diet and the 
occurrence of bone defects, pharyngeal conditions and dental decay 
in children under the age of 5 years. It follows that many physical 

• Private communication. 
6 
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defects among schoolchildren could be prevented by attention to 
diet during the earliest years; at prc~ent, defects are often discovered 
only when the time for prevention is past. The same workers found 
that " dietary disturbances " (including anremia) were most com
monly recorded in children attending child welfare stations during 
the second half of the first year ; bone defects were most frequently 
observed for the first time during the second year, pharyngeal 
conditions during the third, and dental decay was frequently 
detected during the second year. 

In a recent investigation, a high percentage of physical defects 
was noticed in an unselected group of London elementary school
children aged 5 [66). 

The survey revealed the following : 

87.5% showed one or more signs of bony rickets ; 
66.1% two or. more signs of bony rickets ; 
82.4% presented some abnormality of the nasal pharynx ; 
67.1% had " adeqoids" in some degree ; 
93.8% had dental caries ; 
88.2% had a certain degree of dental hypoplasia. 

A great proportion of such defects is attributable to faulty diet. 

Children of School Age. 

The period of school attendance is growing longer in most civilised 
countries (extending up to 13 and 14 years in elementary schools, 
and up to about 17 years in secondary schools). During the whole 
of their school career, children are under medical control, and an 
opportunity is thereby provided for improving their state of 
nutrition. 

In the following sections, four questions will be discussed : the 
prevalence of malnutrition among schoolchildren at the present 
time ; the organisation of school meals ; the value of milk in the 
diet of children ; the importance of sunlight and ultra-violet 
radiation. 

Observations on" Malnutrition " in Childhood. 

A number of investigations have been carried out in Europe 
and America, which tend to show that malnutrition is common 
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in schoolchildren. In interpreting the results of such investigations, 
it must be remembered that the term" malnutrition "has a diiTerent 
meaning to diiTerent observers. Where a child is defined as mal
nourished, it may mean, according to the context, that it falls 
below a recognised standard as regards height, weight and otht•r 
measurements, that it displays certain clinical symptoms, or that 
its diet is defective. Further, malnutrition as diagnosed clinically 
and anthropometrically may be due to other factors besides faulty 
feeding. 

RoBERTS (58] summarises the results of large-scale investigations 
on malnutrition among schoolchildren carried out in the United 
States of America during the years 1906-1924. In 13 investigations, 
each involving thousands of children, the percentage judged to be 
suiTering from malnutrition on the basis of clinical examination 
averaged 22.3. The highest figure was that of GILL, who, in 1 !109, 
found that 40% of schoolchildren in the" East Side" of New York 
were suiTering from malnutrition. In 17 investigations carried out 
during the years 1918-1924, weight in relation to height was used as 
the criterion of nutritional status (see pages 360-362) ; the percentage 
judged malnourished on this basis was 32.7 ; JACOBS (67] has 
recorded that malnutrition (assessed clinically) among Jewish 
children attending a Community Health Centre in Chicago rose 
from 15 to 30% during the years 1928-1932. 

In 1921, RoBERTS (68] investigated the dietary habits of 6,015 
pre-school children in Gary, Indiana. It was found that 90% 
were living on diets which were judged insufficient by current 
American standards ; 57% had no milk to drink ; 16% had no milk 
in any form, either in food or as a beverage ; 59.5% had no eggs 
and 60% no fruit ; 50% consumed no vegetables other than 
potatoes. Many were given large quantities of tea and co !Tee, and, 
in general, sleep and rest were inadequate. 

In England, the first general recognition of the extent of malnu
trition among the children of the poorer classes came wit~ the 
passing of the Education Act of 1870, which filled the elementary 
schools with sickly and emaciated children from the slums of the 
great cities. L!J,ter, during the Boer War, recruitment revealed 
a formidable amount of physical disability, and the question of 
malnutrition among schoolchildren was forced upon the public 
notice. In 1 !107, when the School Medical Service was started, 
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10% of the schoolchildren were· assessed as malnourished on clinical 
examination. (In Edinburgh, Alistair McKENZIE reported 33 ~%.) 
The percentage of malnourished children has fallen since 1907. 
During the last ten years, it has remained stationary at about 1% ; 
to put it in another way, of the 5 million children attending elemen~ 
tary schools in England every year, 50,000 may be expected to show 
evidence of malnutrition. 

The percentage of malnutrition recorded among schoolchildren 
is much higher in America than in England. The difference may 
be largely due to the employment of a higher standard of satisfac
tory nutrition by American physicians, and illustrates the confusion 
which at present reigns in this field. 

McCoLLUM [33] has suggested the following criteria as evidence 
of a satisfactory nutritional state in any given population group : 
capacity for uninterrupted growth to maturity ; a high degree of 
fertility (in the biological sense) ; a low infantile mortality ; satisfac
tory development and condition of the bones and teeth ;. a high 
resistance to infection ; and ability to retain to an advanced age 
the characteristics of youth. 

School Meals. 

The provision of meals to schoolchildren is to-day a recognised 
public health activity in many countries, though the methods 
employed vary greatly from place to place. It is no new departure. 
As long ago as 1870, voluntary associations known as the caisses des 
ecoles were founded in France for the purpose of providing destitute 
elementary-school children with books, clothes and food. Later, 
the functions of these associations were assumed by the State. 
The caisses des ecoles organised school canteens, and children ·were 
provided with a midday meal of soup, with one vegetable and 40 
to 60 grammes of meat, according to age. Older children received 
meat every day and younger children twice a week. Sometimes . 
soup was provided to children in the morning on arrival and tea 
(a light meal) in the afternoon.1 This system of school feeding 
still exists in France. As a general rule, parents who can afford 
to do so pay for the meals, while poor children are fed free o·~ charge. 

1 ~urn _Included In the budget of the City of Paris In 1931, in addition to 
contributiOns from the school funds : 3,900,000 francs. · 
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A system of tickets is employed, so that the children th{'mselves 
do not know which child is paid for and which not. The tendl'ncy 
is towards free feeding for all. In order to inculcat!' cleanly habits 
and good table manners, a good deal of care is given to the ml't hod 
of serving ; the meals are intende.d to ·have an educational value. 
· In the United Kingdom, the feeding of elementary-school children 

was initiated by voluntary associations (335 in 1 005) and was 
continued and developed by the Board of Education. After some 
discussion, Parliament, in 1906, acc{'pted the principle that school 
feeding is " educational " in character, and not in the nature of 
relief (Education (Provision of Meals) Act, 1906). It was hl'ld that 
the principle of compulsory education obliged the authoriti{'s to 
supplement the dietary of undernourished children, evl'n during 
school holidays. 

In 1907-8, the number of meals provided by the local education 
authorities was 2,751,326. In 1914-15, the number had risen 
to 29,560,316. During the year 1932-33, the number of ml'als 
provided rose from 47,858,200 (1931-32) to 62,304,600, and the 
number of children fed to about 400,000 (as compared with 320,000 
in 1931-32, 295,000 in 1930-31, 265,000 in 1929-30). The meals 
included 3,118,613 breakfasts, 22,116,042 dinners, 1,236,965 tl'as, 
32,255,262 " milk meals " and 3,577,789 " other meals ", the 
last-named consisting usually of supplementary nourishment in 
some such form as extract of cod-liver oil and malt. About 95% of 
the ordinary meals, 65% of the" milk meals" and 72% of the" other 
meals "were provided free of charge (69]. 

The composition of the meals has to be approved by the school 
medical officer. The average dinner comprises 33 grammes of 
protein and 21 grammes of fat, representing about 850 Calories. 
The children are selected on the basis of two tests : physical condi
tion and poverty. Children showing definite evidence of malnutri
tion may be given cod-liver oil or some similar preparation which 
supplies fat-soluble vitamins. In a number of large cities, the food 
is prepared in central kitchens ; in a certain number of schools, by 
the schoolgirls themselves during their cookery lessons. The meal 
is, so far as is possible, rendered educational and attractive and 
parents are invited to attend. 

As a result of co-operation between the Board of Education, 
the Nationall\Iilk Publicity Council and the Milk Marketing Board, 
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there has recently been a great increase in the number of children 
consuming milk in schools in England (see Annex 3). 

Dr. ScHIOTZ [70), Chief Medical Officer of Oslo, has organised 
school feeding on interesting and novel lines. The hot midday 
meal which the schools provided for a ·certain number of children 
before 1927 was judged unsatisfactory : of the 2,220 Calories deemed 
necessary for children between 7 and 1.q years of age,_it yielded 
only 640, or 28% ; the food, which was boiled to excess, was poor 
in vitamins and provided no work for jaws and teeth ; from 65 to 
75% of the children went back to exactly similar meals at home ; 
on the other hand, up to 45% of the children did not receive any· 
milk at home, and the majority very rarely consumed fresh fruit 
and vegetables, so that the school lunch did not in any way make 
up for the deficiency of the home diet. 

In 1927, breakfasts were provided comprising: 

400 to 500 c.c. of fresh whole milk (in winter 200 c.c. of cocoa 
made with skimmed milk); 

2 scones made of wholemeal, wheaten or rye flour ; whole 
wheat or whole rye bread ad lib., a little fat cheese and 
vitaminised margarine (i.e., margarine which is equivalent 
in vitamin A and D value to good summer butter) ; half 
an apple or half an orange ; during other seasons, a raw 
carrot may alternate with these fruits. 

The meal must be taken slowly and with due regard to social 
elegance. Its Calorie value is between 700 and 1,000, according 
to the amount of bread eaten ; it is rich iii vitamins and salts and 
exercises the teeth and jaws. It costs about 30 ore.l Children 
begin school with a feeling of repletion, and the meal is stated to 
improve their capacity for sustained attention. In Oslo, about 30% 
of children attending the public school partake of the breakfast. 
In the poorer districts, the percentage is as high as 50%. 

WESTERGAARD (71] has produced the foliowing figures which he 
interprets as demonstrating the superiority of the school break
fasts to school luncheons : An. experiment was carried out in two 
schools, in one of which the children were supplied with the old
fashioned " lunch " and, in the other, with modem " Oslo school 

1 At present, about 0.40 gold franc. 
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breakfast ". At the end of six weeks it was found that the boys in 
the former school had put lln 600 grammes in weight, those of the 
latter 886. Among the girls, the corresponding figures were 429 
and 1,029 grammes. There was no other variable besides the difTl·r
ence of meals. 

In the United States of America, while school feeding along 
excellent Jines is widespread, there is some tendency to attack 
malnutrition via the home and not to make up by school meals 
what is Jacking in the home diet. Attempts are made to teach 
mothers to supply the children with a well-balanced and adequate 
lunch to carry with them to school. 

The midday school-meal is the rule in the U.S.S.R., where 
about one third of the children receive it free of charge. School 
meals are given in Kindergartens; schools of the first and second 
degree provide one or two meals according to the number of hours 
of attendance. 

Experience has shown that certain methods and principles make 
for success in connection with the feeding of schoolchildren. The 
improvement of health, and not charity; should be the underlying 
motive. As a rule, school meals are provided for malnourished and 
undernourished children, and not for all children without distinction. 
In certain countries, special attention is given to the feeding of 
mentally retarded children (LABBE, in France). The organisation 
of school feeding is the concern of health and education authorities 
and not of private philanthropy, and it is the task of school medical 
officers to supervise menus. Meals consumed at school have an 
educational value. As regards the composition of the meals, the 

· emphasis should be on the protective foods-milk, green vegetables, 
. fruit, etc. Children suffering from the severer degrees of malnutri
tion may be given cod-liver oil, or some similar preparation which 
supplies fat-soluble vitamins. 

It is not only children in cities who may benefit from well-organ
ised school feeding ; such feeding may be equally valuable in 
country districts where children often have a long journey to 
school and may bring with them a quite unsuitable midday 
"snack" (e.g., white bread and jam or some preserve). 

School authorities, school medical officers, and health visitors 
should not overlook the importance of the child's home diet ; it 
might happen, for example, that parents, relying on an abundant 
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school meal, would send their children to school without breakfast. 
The provision of school meals is a valuable public health activity, 
but it is not a panacea for- all the ills from which schoolchildren 
suffer. Many factors besides diet may influence a child's " state 
of nutrition "-e.g., excessive play and over-exertion, lack of sleep, 
open air and sunshine. I 

Milk in Schools. · 

CHICK (72] has pointed out that cow's milk. but for its high 
nutritive value, would long ago have disappeared from the dietary 
of civilised peoples, particularly those living in cities. . Its richness 
as a foodstuff makes it an excellent medium for the growth of bac-, 
teria, and for this reason it is potential1y the most dangerous of 
foods. It is often an efficient agent for the spread of infectious 
diseases, particularly tuberculosis. One of the most important 
problems with which public health authorities have to deal is that 
of a pure milk supply. 

The proteins of cow's milk, lactalbumin and casein, have an 
amino-acid composition which renders them suitable to supply 
the nitrogenous elements needed for growth and repair. Milk 
fat (e.g., butter) is palatable and digestible, and, under certain 
circumstances, a vehicle for vitamins A and D. Cow's milk contains 
0.15 to 0.2% of lime and, among foodstuffs, is equalled in this· 
respect only by certain leafy vegetables. It is relatively poor in 
iron. 

The protein, fat and mineral content of milk does not seem to be 
greatly influenced ~y the diet of the cow, but the same cannot 
be said of its vitamin content. There is an extensive literature on 
this point. In general, the milk of cows fed on summer pasture 
is richer in vitamins than. the milk of stall-fed cows, but, under 
modern conditions, it. has become possible to control the vitamin 
content of milk at all seasons by suitable feeding methods. No 

1 ~ F_rance, there is a growing demand for the establishment of a Ministerial 
Com1D1ss1on to organise and supervise feeding in educational establishments of 
all kinds and to prepare standard menus and tables of food values. The Fede
ration nati~ma}e de l"Enseignement menager, which represents forty-two volun
tary orgamsations, was appealed to to take steps in the same direction. (A. MoLL
Ws•ss, Bull. Acad. Mid., April 22nd, 1930.) 
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assumption as to the vitamin content of milk can be made, unl~ss 
the circumstances under which it is produced are taken into account. 

Mention may be made of the value of milk as a source of vitamin 
B2 emphasised by SHER~IAN, who remarks that, " wh~n account 
is taken of the amounts ordinarily eaten in a reasonably w~ll
balanced dietary and food supplies, milk is doubtless the most 
important source of vitamin B2 (G) for the American and Europl'an 
peoples" [73]. HUNT and KRAUS [74] have observed that the 
vitamin B2 content of milk varies in accordance with the diet of 
the cow. 

TERROINE and VALLA (75], attempting to throw light 0':' the 
" growth-promoting " value of various proteins, drew comparisons 
on the basis of three coefficients : the " coeffiCient of digestibility " 

( N ~bsorbed), the" coefficient of retention " (N absorbed - uri
N mgested 

nary N), and the" coefficient of effective utilisation "combining the 
first two. Judged by these coefficients, milk proteins were found 
to be superior to proteins contained in a n.umber of common foods . 

. Milk as compared with Other Protein Foods. 

(Table by TERROINE and VALLA.) 

Coefficients Comparison 
Milk = 100 

DiR~Sti• Reten- EJTt"C• 
Dl~ ... u- Rt>ten· tive uti-bility tion lisation bilily tlon 

Tola\ milk albumins . 96.5 67.6 62.7 100.0 100.0 
Casein ••••••• 0 ••••• 99.8 50.4 50.3 100.1 78.4 
Beef ............... 94.7 49.5 46.9 97.8 77.0 
Tola\ albumin of white 

71.9 of egg .........••. 96.0 46.3 44.6 99.2 
Fine barley flour .... 95.2 45.6 43.5 98.4 65.9 
Wholemeal barley Dour 83.3 41.3 34.0 85.6 65.1 
Wholemeal wheat Dour 

(Graham's Dour) ••. 91.2 34.3 31.9 94.9 51.6 
High-grade wheat Dour 

96.8 28.7 28.0 99.6 38.0 (74%) ............. 
Soya Dour •..•.••.•. 91.3 51.6 47.1 94.3 70.0 
Pea Dour ........... 95.5 40.6 38.8 97.8 55.2 

-· 

Elll"C• 
tlve uti• 
liM~ lion 

100.0 
78.6 
75.3 

70.8 
64.7 
55.1 

49.6 

37.8 
66.5 
53.2 

It is not yet clear wherein lies the peculiar virtue of milk as a food 
for growing children. It may depend for its richness on a particular 
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dietary factor : protein, calcium or certain of the vitamins. On the 
other hand, its dietary value may result from the. balance of its 
chemical constituents and be enhanced by its digestibility. These 
are interesting points for further study. 

Effect of Heating on the Nutritive Content of Milk. 

At present, in most civilised countries, milk is pasteurised to 
prevent the spread of milk-borne diseases. A great many laboratory 
and clinical investigations have been carried out in order to deter
mine whether and how far the food value of milk inltered by heating, 
and the point has been discussed for many years. The food factor 
in milk most readily affected by heating is vitamin C. When milk 
is rapidly heated to boiling-point and allowed to cool, little loss 
of vitamin C takes place [76]. The effect of aerobic pasteurisation 
is, in general, more serious, but much depends on the metal with 
which the milk comes into contact in the process [77]. Tempera
tures above tooo C. cause a rapid destruction of the vitamin C in 
milk (78]. In general,· dried and condensed milks contain less 
vitamin C than fresh milk. Heating, in addition to impairing 
vitamin C, brings about a reduCtion of diffusible calcium [79). 

Without going deeply into the matter, it may be said that there 
is no conclusive evidence that heated milk is in any marked degree 
inferior to fresh milk, except in respect of vitamin C, a food factor 
that can readily be made good from other sources. With regard 
to calcium, the natural richness of cow's milk in this element tends 
to diminish the importance of the losses which occur on heating. 

FRANK and his colleagues (80) could find no significant differences 
in the mean height and weight of two groups of schoolchildren fed 
on raw milk and heated milk (including pasteurised, boiled and 
evaporated milk) respectively. While: there are observations on· 
record which suggest that raw milk may, in certain respects, be 
superior to heated milk, the high nutritive value of the latter cannot 
be denied. In present circumstances, public health authorities 
cannot accomplish the task of ensuring an abundant, cheap and 
pure milk supply, except by the employment of pasteurisation.! 

• " ~e have an immense amount of clinical evidence gathered from many 
countries whlc~ shows that pasteurlsed milk has fulfilled the needs for feeding 
Infants and children over many years, with no evidence of damage provided 
lhe loss of vitamin C is made good. The opponents of pasteurised ~ilk have 
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Clinical Evidence of the 1\' ulritive Value of Milk. 

During recent years, some very important observations have 
been made in a number of countries of the value of cow's n;ilk as 
a food for growing children. It has been shown that, when children 
living on diets usually considered adequate in the country concerm•d 
are given an additional amount of milk per day (usually about 
500 c.c.) for periods varying from three to four months to a numhl•r 
of years, the result is an acceleration of growth and an improvenll'nt 
of well-being. A simple technique has been employed. A group 
of children living in an institution or attending school from home 
is selected. One-half of the group is given, in addition to the 
ordinary diet, 500 to 1,000 c.c. of milk per day, while the other 
half, whose diet remains unaltered, provides a control. Records 
of height and weight in both groups are kept, and, at the end of a 
certain period, the height and weight increments in both groups 
are compared. 

The well-known experiment of Cory MANN [81) was carried out on 
boys living under excellent hygienic conditions in a charitable insti
tution near London. Six groups of 30 to 60 healthy children between 
the ages of 7 and 11 were formed, all of which received the same 
basal diet, containing 56 to 71 grammes of protein (a quarter being 
animal protein), 29 to 47 grammes of fat, and 288 to 347 grammes 
of carbohydrate, and yielding, on an average, 1,900 Calories. In 
addition, each group was given as supplement one of the following : 
90 grammes of sugar (pure carbohydrate); 50 grammes of mar
garine (fat); 50 grammes of butter (fat + fat-soluble vitamins); 
21 grammes of fresh watercress (rich in various vitamins) ; 21 
grammes of casein (equivalent to the amount of casein in a pint 
of milk) ; and a pint of milk. The children were observed for one 
to three years and records of height and weight were kept. The 
group receiving milk showed the most rapid increases in height and 
weight, and remained relatively free from minor ailments and infec
tions, which were fairly common among the rest of the boys. It 

conspicuously failed to make a case against it in favour of the raw product. 
The marked lessening of the incidence of intestinal troubles and contagJOus 
diseases carried by raw milk through pasteurisation makes it hard to understand 
how opposition can longer be justified. "-1\lcCoLLpt, Am. J. Pub. Jlealth, 
9: 956, 1934. 
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was observed that the milk-fed boys, as compared with the 
remainder, were high-spirited and mischievous. 

Height and Weight Increases during a Year in Six Groups receiving 
Various Supplements 

(Cory Mann). 

Group . 

61 children receiving the basic diet .....•• 
41 boys : basic diet plus milk •..•....•• 
41 boys : basic diet plus butter •..•.•.•. 
41 boys : basic diet plus margarine ..•.• 
41 boys : basic diet plus watercress ••.• 
41 boys : basic diet plus sugar ••••••••• 

Increase In 
Weight Height 

(lb.) (inches) 

3.85 1.84 
6.98 2.63 
6.30 2.22 
5.23 1.84 
5.42 

1.94 

LEIGHTON and Ci.ARK's (82] experiment related to 1,425 children 
aged from 5· to 13 years, in six centres in Scotland and Northern 
Ireland. The children belonged to average working-class homes,' 
and their home diet was of the kind customary under such condi
tions. At each centre, four groups of children were selected and 

. each group was given, in addition to the ordinary diet, one of the 
following : whole milk (about 500 c.c.) ; separated milk (about 
500 c.c.) ; a biscuit ration of the same Calorie value as the separated 
milk ; no supplement at all (control group). 

The experiment was continued for two years. At all ages, the 
children given milk show greater increases of height and weight 
than the biscuit-fed group or the controls. 

Height and Weight Increments of Children given " Extra Milk" 
compared with those of Children receiving a Supplementary Biscuit 

Ration or no Dietary Supplement. (All age-groups.) 
• 

Milk .................. . 
Non-milk .............. . 

Increase in one year 
No. Height (inches) Weight (lb.) 

567 1.4585 3.5716 
526 1.1810 2.4610 

It is interesting .to note that the children given separated milk 
did as well as children given whole milk. · 

One of the medical officers in charge of the investigation reported : 

" In practically every ease, It was noted that the children receiving milk 
show~d, even where there was obviously poor maternal care, that sleekness 
pecuhar to a well-nouri\hed animal. Their hair had a glossy and bright 
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appearance. Their nails were smooth, resilient and looked as if polished. General 
alertness was common to all the children fed on milk. No diiTerence could 
be detected with regard to these points between the children receiving milk, 
irrespective of the kind of milk. It was gathered from teachers and janitors 
that the children receiving milk were much more alert and very much more 
boisterous and difficult to control than the others. This latter fact was only 
too evident when they were waiting in small groups to be weighed." 

A considerable number of similar experiments are on record. 
Mention may be made of that carried out by 1\!cCoLLl'M, PARSONS 
and KALMBACH (83] at an orphanage for negro children in l\lary
Iand ; of G. LEIGHTON and P. L. 1\IcKtNLAY's [8-1] experiment on 
20,000 children in Scotland,l and of others in Japan (85], in 
France (86], and in New Zealand among Maori children [87]. 

In Paris, in 1931-32, an experiment was carried out by the 
Direction de I'Enseignemcnt, the Office national d'Hygiene sociale 
and the Office du Lait on about 1,200 children, whole classes being 
taken without special selection. In the results, only those children 
were considered who had been taking milk regularly for six months : 
400 grammes (250 for the smaller children) of pasteurised milk, 
boiled and allowed to cool, given in two portions, at 10 a.m. and 
4 p.m. 

Increase Perct"nta~e Diflt"rt"nce Inc reaM" 
in weight of weight in favour in height 

(kg.) of milk % 
Elementary schools : 

6-12 years, 400 grammes of milk 
Boys 169 ... , ...... . 
Controls 179 .......... . 

1.670 6.6 2.0 1.7 
1.190 4.6 

Girls 205 .......... . 1.630 6.8 2.9 0.9 
Controls 221. ......... . 0.990 3.9 

Open-air school : 
During 31 months only. 

Boys and girls 52 •.•..•.. 1.920 8.3 

Nursery School : 
3-61 yenrs, 250 grammes of milk. 

Boys and girls 80 ..•..... 1.330 8.9 

The experiment ·shows the advantages of open-air schools in 

large towns. 

• Fresh milk did not prove superior to pasteurised Milk. The eiTect was the 
same on boys and girls of various ages ; the younger children did no better 
than the older children. 
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The benefit derived from milk was so manifest that, in many 
cases, the habit having been formed, the mothers continued the 
practice of giving milk twice daily, which had been found of such 
advantage during the children's school years. 

Some of these investigations on the effect of " extra milk " in 
the diet of schoolchildren have been criticised on statistical grounds. 
One single unconfirmed experiment of this nature, however clear
cut its results, might fail to carry conviction. But the cumulative 
effect of so many experiments with similar results cannot fail to
convince. Two conclusions emerge which are of importance in 
the field of public health. First the value, particularly to school
children, of an abundant consumption of pure milk, and, secondly. 
the failure of diets usually regarded as " normal " to produce 
" optimal " health and well-being. If the schoolchildren concerned 
had been properly fed, no such dramatic results could have been 
obtained. 

Sunshine and Ultra- Violet Rays. 

The series of investigations on rickets . and the relationship
between vitamin D, ergosterol, ultrjl-violet light and the metabo
lism of calcium and phosphorus have confirmed and explained the 
observation of PALM, made as early as 1870, that rickets is a disease 
of the less sunny countries of the world. Lack of sunlight predis
poses to rickets and osteomalacia ; both diseases are seasonal in 
character, tending to appear during the winter months and to 
grow milder and disappear. in summer. The victims of rickets. 
are often those children who, in addition to consuming a diet 
deficient in vitamin D, live in circumstances which deprive them 
of abundant sunshine. Studies in osteomalacia in India and China. 
and in Vienna after the war, have shown that the disease tends. 
to occur in malnourished women who spend most of their life 
indoors. In India, the habit of keeping purdah is an important 
factor in the retiology of the disease. 

Rays possessing anti-rachitic activity are present only at the 
limit of the sun's spectrum. The shortest rays which have been 
detected at the earth's surface in the middle of summer with the 
atmosphere at its clearest and the sun at its zenith are of the wave
}ength of 290 ml'. In December and February, in the northern 
hemisphere, the shortest observed waves have been given as of 
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wave-length 312 ml' ; from 1\larch till 1\lay, as of 301 ml'. Since 
the shorter ultra-violet rays coming from the sun are absorbed 
by the ozone present in the upper atmosphere, the lowest limit 
as regards wave-length of rays reaching the earth rises as the 
obliquity of ·the sun's light increases. At Baltimore, U.S.A., the 
intensity of the sun's anti-rachitic radiations in July is fourteen 
times greater than their intensity in December (88). 

. Sunlight is necessary for the pregnant mother, the nursing 
mother, the infant and the child. This need for sunlight has led 
to the development of open spaces and playing-grounds in cities, 
and it is revolutionising school architecture. Schools are now built 
to catch as much of the sun as possible. 1 In countries of tempt•rate 
climate, play-hours should, as suggested by CHICK, he arranged 
to coincide with the period round ·about noon, when sunshine 
contains its maximum anti-rachitic radiation (89). 

Various types of glass transparent to ultra-violet rays are on 
the market. It would appear that eiTective anti-rachitic radia
tion through windows fitted with such types of glass is possible 
only in a small area quite close to the window. At a distance of 
5 metres from the window, it would be necessary to remain for 
twenty hours in order to receive the same amount of irradiation 
as would be obtained by two minutes' exposure to direct sunlight. 
Glass permeable to ultra-violet rays might well prove of value as a 
cover for " boxes " in which infants could be placed in creches. 
In order to permit transmission, such glass must be kept extremely 
clean. 

Artificial sources of radiation must be handled with caution, since 
they emit rays of which little is kno·wn and which fall outside the 
solar spectrum. 

In the large cities, smoke abatement is something more than a 
mere attempt to ease respiration. It is a means of rendering 
accessible the physiologically active ultra-violet rays, thereby 
contributing to the prevention of rickets. 

• An interesting example can be seen at Suresnes Garden City, near Paris. 
Each classroom is double : one of the rooms (which is well lighted) is sheltered, 
for use during bad weather ; the other, the open-air classroom, is regarded as 
the normal classroom. 
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2. FooD DEFICIENCY DISEASES. 

The aim of public health nutrition work is to raise dietary and 
physical standards, and also to eliminate food deficiency diseases. 
While a generalised attack on malnutrition is also an attack on 
food deficiency disease, each of these may with advantage be regard
ed as representing a public health problem in itself, calling for special 
measures of prevention. We shall refer briefly here to a number 
of clearly recognised food deficiency diseases which cause wide
spread ill-health and disablement, and yet could be eliminated by 
technically very simple means. These diseases are to be numbered 
among the so-called social diseases. It must be remembered that 
for each outspoken and easily recognised case of food deficiency 
disease, there may be (as in tuberculosis) several latent cases. 

Hypochromic Microcytic Amemia . . 

Thirty years ago, one of the commonest diseases met with in 
general practice and out-patient departments was " chlorosis " 
or " green sickness ", so called because the patient exhibited 
characteristic pallor with a greenish tint. The disease was con fined 
to the female sex and was most frequently met with in working 
girls, particularly waitresses, shop assistants and domestic servants, 
between the ages of 15 and 25. The underlying cause of the pallor 
and weakness of the patient was recognised to be a very marked 
fall in the hremoglobin level, with a relatively very small decrease 
in the erythrocyte count. The origin of the disease was ascribed 
to many causes, including constipation,lack of fresh air and exercise, 
and the commencement of menstruation. It could be effectively 
treated by large doses of iron. · 

It is now very widely recognised that the fundamental cause of 
" chlorosis " was the consumption of a diet deficient in iron ; other 
factors, such as unhygienic surroundings, played a subsidiary rOle. 
Many of the victims of the disease lived on a diet composed of white 
bread, margarine, potatoes and tea. The total disappearance 
of chlorosis in the space of a few years (in England) may be ascribed 
to the raising of wages and living standards and the dissemination 
of knowledge about the relation between nutrition and health. 
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The diet of the modern shop-girl may not be pl•rfcct, but it is 
greatly superior to that of her predecessor of thirty years ago.' 

MACKAY has shown that 50~~ of infants in the East End of 
London develop some degree of nutritional anremia from the fourth 
month onward. The liver at birth contains sufficient iron to satisfy 

. requirements for three or four months, but after this time, if the 
diet is deficient in iron, anremia tends to develop. :\Iilk is a food 
deficient in iron, and infants fed exclusively on milk for a prolonged 
period are likely to become anremie ; the. danger is greater if they 
are fed exclusively on cow's milk or the milk of an anremic mother. 
Children of anremic mothers show a satisfactory hremoglobin lcvd 
at birth, but it appears that their iron stores may be below normal. 
A great deal of infantile ill-hl'alth seems to be associated with 
anremia of various degrees, for Mackay observed that the morbidity 
rate from colds, sore throats, pneumonia and other conditions 
was 50% lower in a group of London infants receiving iron medica
tion than in an untreated control group. 

Nutritional anremia of infants may be exceptionally common 
in London, but it may, on the other hand, be a more serious public 
health problem in other great cities than is commonly realised. 
Prophylaxis is simple. The disease may be diminished by dietetic 
treatment of the pregnant and nursing mothers, by providing 
infants with prophylactic iron from the third or fourth month 
onward, or by feeding them on a mixed diet before anremia has had 
time to develop. 

Recent observations in Aberdeen (90) suggest that hypochromic 
microcytic anremia in adult women may be hypoglobulary and that 
it is an extremely important, if hitherto neglected, problem of 
public health. Of 1,000 women belonging to the poorer classes in 
Aberdeen, 50% showed some degree of anremia, 15% being severely 
anremic. The sufferers were for the most part women in the child
bearing period, subject to loss of blood during labour and in the 
puerperium, and to menorrhagia between pregnancies, who at the 
same time consumed a diet deficient in iron-i.e., a diet rich in 

1 "This extraordinary victory of nutrition over disease", DAVIDSON and 
LBITCH remark, " presents a perfect example of preventive medicine and 
deserves widespread recognition. What has been achieved in the nutritional 
anamlia of adolescents can most certainly be accomplished in the similar 
anzmias associated with Infancy and adult llfe." INulrltlon Ab•tracl• and 
Reuii!J1JI, 6 : 901, 1934.) · 

7 
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starchy foods and containing little meat and green vegetables. 
:Many of these women considered their condition of chronic ill-health 
and wretchedness as normal and accepted it with resignation. 

Anremia of this nature can be more rapidly and effectively treated 
by iron medication than by an iron-rich diet, because the former 
method ensures a larger iron intake.1 In the prevention of anremia 
in adult women, the importance of a diet rich in iron may be 
stressed. 

WERDINIUS [91) has shown that anremia in women, associated 
with a defective diet, is common in North Sweden, and in all prob
ability this ddiciency disease is common in other parts of the world. 

There appears to be at least one type of microcytic hyperchromic 
anremia which may justifiably be described as a disease due to 
dietary deficiency-pernicious anremia of pregnancy. Pernicious 
anremia, as it occurs in Western civilisation, has been shown to be 
due to defective production of a specific enzyme, an " intrinsic 
factor " in gastric juice which interacts with an " extrinsic factor " 
in food to produce the specific " anti-anremic principle ". Treat
ment in this disease consists either in supplying the "anti-anremic 
principle "(i.e., by liver therapy) or in giving gastric tissue products 
which supply the intrinsic factor and enable the patient to manufac
ture the anti-anremic principle for himself. The work of WILLS [92) 
suggests that a type of pernicious anremia occurring among Indian 
women, particularly in pregnancy, may be due to the consumption 
of a diet containing insufficiency of the extrinsic factor, which 
appears to be found in association with protein. Pernicious anremia 
of pregnancy is clearly an important addition to the roll of food 
deficiency diseases. 

Rickels. 

Brief mention may be made here of some public health problems 
in connection with the prophylaxis and treatment of rickets. 
Interest in this disease has now shifted from the scientific to the 
public health problem. As a result of intensive work by many 
scientific workers in many countries, the scientific problem of 
rickets has been triumphantly elucidated, vitamin D has been 

. 
1 It hal been observed that sulphate, carbonate and chloride of Iron are 

more effective than Iron and ammonium citrate, probably because more ferrous 
Ions are liberated from the former In the Intestine. 
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isolated in pure form, and the public health worker has been pre
sented with a large variety of effective weapons to carry on the 
fight against the disease. 

During recent years, there has been a marked fall in the incidence 
of rickets. But, by its nature, the disease cannot be wiped out and 
forgotten as certain infectious diseases have been wiped out and 
almost forgotten in the advance of civilisation ; a permanent and 
untiring effort of prevention is necessary. It is clear that infants 
in the temperate zone, even infants living under the best sanitary 
conditions, tend to develop rickets unless specific means are taken 
to prevent it. Even breast-fed infants may contract the disease, 
though in a milder form than artificially fed infants. Breast and 
cow's milk are poorly endowed with vitamin D, and in the temperate 
zone there is not enough sunlight at all seasons of the year to provide_ 
sufficiency of vitamin D via the skin. 

The multiplicity of anti-rachitic agencies adds to the responsi
bilities of public health officials. We may quote here from a 
recent article by that distinguished investigator, the late A. F. 
HESS : 

" There are, in all, five reliable and well-established anti
rachitics, each one of which represents a distinct and different 
pharmacologic point of view. The first to be established was 
cod-liver oil, a natural product ; the second to be introduced 
was direct irradiation of the body by means of ultra-violet 
energy ; the third was irradiated food, particularly milk, 
activated by exposure to ultra-violet radiations ; the fourth, 
an irradiated basic substance, ergosterol, extracted from yeast ; 
the fifth, representing still another method, was yeast milk, 
a biologic product endowed with anti-rachitic potency as a 
result of feeding irradiated yeast to the cow (or by irradiating 
the cow directly). In addition to these five established agents, 
there are numerous others which consist of various modifica
tions or combinations ; for example, the addition of a concen
trate of cod-liver oil to milk, or of viosterol to cod-liver oil. 
Whether one or the other of these several anti-rachitics should 
be adopted in the campaign to eradicate rickets from the 
community will depend not so much on their efficacy in prevent
ing rickets as on their availability, which involves their cost 
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to the community, the readiness with which they are accepted 
by the public, their palatability and other non-medical consi
derations. " [93) 

There is a tendency in the United States of America to-day to 
regard irradiated fluid milk as the most valuable anti-rachitic 
agent (from a public health point of view). If mothers can be 
taught to give their children such milk, rickets is automatically 
eliminated without further effort on anyone's part, while anti
rachitic measures involving daily dosing require more active super-
vision. 

In Europe, cod-liver oil, which has the advantage of familiarity 
and of containing vitamin A, still holds its own, although it is less 
potent in vitamin D than artificial preparations, so that a larger 
preventive or curative dosage is required, and not all infants can 
be persuaded to take it. As curative agents, there seems little 
doubt that preparations of irradiated ergosterol are the most 
effective. 

Whatever preventive method or methods are ultimately found 
to be the most convenient, active public health effort will be required 
for their supervision. If, for example, vitamin D is supplied 
through the medium of liquid milk, the purity of the milk must 
be controlled. Perhaps the most important public health activity 
in this field is the control of all preparations which purport to 
contain vitamin D, in order to ensure their vitamin D potency. 
The establishment of widely accepted national vitamin D units, 
and later of an international vitamin D unit, has simplified this 
problem, but unexpected difficulties have arisen. The international 
vitamin D unit is defined as the anti-rachitic activity of 1 milli
gramme of a standard solution of irradiated ergosterol, and the 
number of international units in a test substance is estimated by 
comparing its activity with that of the standard, the rat being the 
experimental animal employed. It appears that the concentration 
of international (rat) units in different preparations is not a constant 
criterion of their value in preventing and curing human rickets. 
According to HEss and LEwis, 50 to 56 international (rat) units 
daily in the form of irradiated milk will prevent rickets. To be 
equally effective, " yeast milk .. (i.e., milk from cattle fed with 
irradiated yeast) must supply not less than 90 units, cod ·liver oil 
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not less than 250 units, and viosterol (a preparation of irradiated 
ergosterol) from 600 to 800 units. The clinical curative or protec
tive anti-rachitic dose cannot therefore be generally established 
in terms of rat units ; it can, however, be established in terms of 
the number of rat units in various anti-rachitic agents. It is clear 
that the rat unit can retain its usefulness only if its limitations are 
widely understood, and that there is great scope here for difficulty 
and confusion. A committee of the American Public Health 
Associatipn [94] has recently suggested the establishment of a 
" clinical unit " for different vitamin D products, which should 
not be difficult if it can be shown that there is a constant relation 
between the content in rat units of each type of anti-rachitic agent 
and its clinical effect. 

ToNNEY and DEYOUNG (95] have underlined the importance· of 
smoke eradication in order to ensure urban dwellers a maximum 
of ultra-violet light. In our great cities, smoke shuts ofT a very 
considerable proportion of the actinic rays of the sun. The dis
covery that vitamin D can be produced by the action of ultra
violet light on the skin lends the question of smoke abatement 
a new importance in the sphere of public health. 

Rickets is probably the food deficiency disease of most interest 
to the public health worker in temperate countries. The available 
data about the prevalence of the disease throughout the world 
were collected by A. F. HEss and given..iD.his. book" Rickets, Osteo
malacia and Tetany", published in 1929. In 1921, HEss and 
UNGER wrote that" rickets is the most common nutritional disease 
occurring among the children of the temperate zone. Fully three
fourths of the infants in the great cities, such as New York, show 
rachitic signs of some degree." The same authors reported in 
1917 that almost all the infants in the negro community in New 
York City, whether breast-fed or bottle-fed, were found to have 
rickets, and the same was true, to a slightly less extent; of the 
Italian districts in the city. In New Haven, Connecticut, ELioT [96) 
found that, in 1923, 83% of infants showed evidence of rickets. 
In the early years of the present century, rickets was wellnigh 
universal among the children of the poor in the cities and towns 
of England. According to MARFAN [97), writing in 1912, in Paris 
one out of every two infants showed rachitic symptoms. There is 
abundant testimony as to the high incidence of rickets in Central 
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Europe at the same period and of its accentuation as a· result of 
food shortage during and after the war. Recently, KLOSTER (98) 
has observed that, in a number of villages in the north of Norway, 
within the Arctic Circle, signs of rickets were present in 163 out of 
376 children under 7 years of age (43.4%). The incidence of rickets 
was highest in a relatively prosperous village inhabited by a popu
lation of Finnish origin, who consumed more milk and meat than 
their less prosperous neighbours, but much less fresh fish, fish liver 
and cod-liver oil. WILSON (99) has shown that rickets is common 
in children in certain districts of Northern India, and the same 
appears to be true of Northern China and Manchuria (100). In 
both Northern India and Northern China, adult rickets, or osteo
malacia, represents a serious public health problem. While rickets 
is, in general, rare in countries which enjoy abundant sunshine, it 
is by no means unknown, particularly in cities, among ill-fed infants 
reared indoors; thus, Jean BAPTISTE (101) has noted its occurrence 
in the city of Algiers, particularly among the indigenous popu
lation practising" purdah ". 

As a result of the practical application of scientific discoveries, 
severe rickets has recently become rarer in Europe and North 
America. The public health problem presented by rickets, however, 
is still far from solved. 1 

Diet and the Teeth. 

It has been shown by 1\1. MELLANBY and her associates that the 
teeth, like the bones, require for their proper formation adequate 
supplies of calcium and phosphorus and an ample provision of 
vitamin D. Further, a tooth which is ill formed as a result of 
vitamin D deficiency is more prone to decay than a structurally 
perfect tooth, so that children who are liberally supplied with 

1 "Rickets Is still one of the greatest social evils of this country (England) 
in spite of the fact that Its retiology and methods of prevention are known. It 
is probably true that, In London, there has been a great diminution In the 
numbe~ of gross rachitic ~erects In the young during recent years, but In the 
lndustr1al towns of the Midlands and North, the disease Is still rampant A 
rickets clinic has, In recent years, been established In ShefTleld, and ther; are 
never fewer than 500 children attending for treatment." (MELLANBY, E., Brit. 
Med. J., II: 865, 1932.) 
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vitamin D during the period of tooth fonnation are less likely to 
suffer from dental caries in later life than children not so supplied. 
There is also evidence that abundant provision of vitamin D not 
only checks caries by producing well-formed teeth ; independently 
of structure, the resistance of teeth to decay is directly influenced 
by the character of the diet ; further, suitable dietary measures 
can assist healing in teeth already carious. 

Not all are agreed that vitamin D is the most important single 
corrective factor in connection with the immunity of the teeth to 
caries. In a recent editorial in the American Journal of Public 
Health (102), the remark is made that" there are almost as many 
opinions on the causation and prevention of dental caries as there 
are, workers on the subject ". Theories that a specific· organism 
is concerned, or that the consistency of the food is of paramount 
importance, are still widely held. Nevertheless, the idea that there 
is a close relation between dental caries and dietary deficiency is 
steadily gaining ground, and must influence the future direction 
of public health activity in connection with the prevention of dental 
decay.· . 

We must remember that, in most countries, the problem of 
providing adequate dental treatment in schools for already existing 
caries is an insoluble one, and that for this reason it behoves public 
health authorities to give the closest attention to other possible 
methods of combating the disease.l 

If we accept the theory that dental caries is related to dietary 
defects, and in particular to deficiency of vitamin n; then a new 
orientation of public health effort in this field is indicated. Less 
emphasis must be placed on oral hygiene, and more on diet. While 
encouraging the use of the toothbrush for social and resthetic reasons, 
we may, at the same time, reflect that most of the sound teeth in 
the world are in the mouths of people who have never seen a tooth-

1 In the preface to Mrs. Mellanby's latest publication on the subject of diet 
and teeth, we find the following statement : 

" The very novelty of the situation created by this work bas caused It 
to be subjected to vigorous criticism and often to disbelief. This can be 
readily understood, for It Involves the mental contortion of those interested 
In the problem of dental decay from the flnnly established conception 
of oral hygiene, with Its emphasis on the toothbrush and dental antiseptics, 
to a new view of the Importance of correct feeding of the pregnant and 
nursing woman, of the growing child, and, Indeed, of people of all ages. " 
Med. Res. Counrtl, Special Report Series, No. 191, 1934.) · 
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brush in their lives. Dental caries may be attacked by improving 
the diet of expectant and nursing mothers, infants and growing 
children, particularly in respect of its content of calcium, phosphorus 
and vitamin D. 

It would be cheaj>er to supply schoolchildren regularly with 
vitamin D in some form than to supply them with dental treatment 
-treatment which, for the most part, consists in an attempt to 
repair the ravages of already existent caries. This is· a question 
which merits the closest attention on the part of public' health· 
authorities. A number of large-scale experiments have indicated 
the possibility of preventing dental caries by dietary means [103), 
but more are required. We may hope that such experiments may 
shortly be undertaken in a number of countries. 

The following table, taken from M. MELLANBY [104), indicates 
the extent of dental caries in Europe : 

Dental Caries in Europeans. 

Souree 

British Dental Association Investigation, 
1891-1897 ••••••••••••••••.••••••••.•• 

Binningham schoolchildren (Richards) .••.•. 
Kettering schoolchildren (Leyton) ..•.•••.• 
English Public Schools (large) •..•..•.....• 
Cambridge Dental Clinic (Cunningham) ••.• 
Shropshire Poor Law cases (S.M.O., Salop) .• 
Baden and Hamburg residents (Rose) •....• 
North German schoolchildren (Schleswig-

Holstein Dent. Assn.) •.•..............• 
WOrzburg children (Berlin) .........•••..• 
J:Iungarian children (Unghrari) ........•••• 
Northern Italy : Milano •.•.•.•.•••..•.. 

Valle dl Non ••...•.•..•. 
Torino •..•.••...••.... 
Genova .............. . 
Brescia .............. . 

Central Italy : Bologna •...•........•• 
Livorno •....••.•.•...• 
Siena ...•..•.••....... 
Rietl ................. . 
Panna ............... . 
Ravenna ..•.. : • ....... 
Roma ................ . 

Flnland:(children) ..................... .. 

Number of 
individuals 
examined 

12,318 
1,424 
5,724 

560 
1,403 
7,374 

19,725 

5,903 

Percental!e 
of lndivldualo 
with carious 

teeth 

84.0 
94.7 
93.0 
87.0 
96.5 
95.9 
98.7 

95.0 
83.0 
87.2 
92.0 
82.7 
54.0 
79.1 
46.0 
6~.7 
55.0 
89.1 
64.0 
85.0 
70.0 
60.0 
95.3 
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Pellagra. 

Italian physicians have long envisaged pellagra as a public health 
problem open to attack on a large scale by dietary measures (105). 
Public health measures against pellagra in Italy took shape during 
the second baH of last century, and were crystallised in a law passed 
in 1902, their basis being the theory that pellagra is due to the 
excessive consumption of spoiled maize. The sale of spoiled maize 
as human food was strictly prohibited, and local authorities were 
.obliged to acquire public desiccators and municipal reservoirs in 
which maize could he kept in good condition. In 1910, there were 
546 public maize desiccators in Italy. Rural bakeries were set up, 
the purpose of which was the furnishing of cheap wheat bread to 
those whose staple food was maize ; by 1916, there were 1,300 of 
these bakeries. Charitable kitchens of two kinds were established. 
One kind, which supplied soup, and sometimes bread and meat, 
free, or at very low prices, during the whole year or before and 
during the pellagra season, was designed for a generalised preventive 
action ; the other kind supplied bread free to persons in the initial 
stage of pellagra. In 1910, there were 127 of the former, 533 of 
the latter. As a result of the 1902 Ordinance," pellagrosari ", or 
pellagra hospitals, and asylums for the children of pellagrins were 
founded. 

Pellagra is a comparatively rare disease in modern Italy, whether 
on account of public health measures of the kind outlined, or 
because of a general rise in the standard of living involving a more 
varied diet. According to SCHMIDT--LEMBERG (106), a ten-year 
" nutrition plan ", having as its object an increase in the consump
tion of milk and fish, is in operation in Italy and has already 
achieved very appreciable results. A further development of the 
plan is the encouragement of vegetable production. Though not 
specially designed to eliminate the possibility of a widespread 
recurrence of pellagra in Italy, the" ten-year plan" will, in fact, 
operate in this direction, for milk, fish and green vegetables are 
valuable pellagra preventive foods. 



428 NUTRITION AND PUBLIC HEALTH 

Pellagra in Italy (1896-1928). 

Deaths from pellagra Deaths from pellagra 

Year Total Rate per Year Total Rate per 
number 100,000 number 100,000 . 

1896-1900 3,426 10.7 1921 222 0.6 
1901-1905 2,563 7.8 1922 198 0.5 
1906-1910 1,545 4.5 1923 138 0.4 
1911-1915 956 2.7 1924 158 0.4 
1916 .... 793 2.2 1925 108 0.3 
1917 .... 691 1.9 1926 108 0.3 
1918 .... 627 1.8 1927 96 0.2 
1919 .... 537 1.5 1928 85 0.2 
1920 .... 331 0.9 

The work of the United States Public Health Service, carried 
out under the inspiration of Joseph G~~DBERGER, has simplified 
the problem of pellagra prevention. It has been shown that 
pellagra can be prevented by the adequate consumption of certain 
foods, which include lean meat and fish, milk, some green vegetables, 
peas, peanut flour, yeast and wheat germ. In the Southern 
United States, anti-pellagra work takes the form of spreading 
knowledge of the relation between diet and pellagra, and in particular 
knowledge .of the foods whfch will prevent the disease. Efforts 
are made to encourage the growing of vegetables ; the Extension 
Service in Home Agriculture and Home Economics, to which 
reference has been made in another section, has played a part in 
this activity. A number of State Boards of Health have distributed 
brewers' yeast to potential pellagrins, but it is clear that such a 
measure is only palliative, and that the aim of pellagra preventive 
work should be to bring about more radical and permanent dietary 
alterations. 

Official figures of death from pellagra in the United States of 
America during the years 1922-1932 are as follows: 

Deaths from Pellagra in the United States of America. 

Year 

1922 
1923 
1924 
1925 
1926 
1927 

0 ••••••• 0 ••••• 0 •• ................. 
•••••••••••••• 0 •• 

Actual Ogureo 

2,640 
2,352 
2,347 
3,344 
3,854 
5,418 

. Rate per 
100,000 Inhabitant. 

2.8 
2.4 
2.3 
3.2 
3.7 
5.0 



Year 
1928 
1929 
1930 
1931 
1932 
1933 
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•• ; • 0 ••• 0 ••••• 0 0 • 

0 ••••• 0 ••• 0 ••••••• 

Actual figures 

6,969 
6,703 
6,332 
5,090 
3,691 
3,955 

Alabama 
Arkansas 

Rate per 
100,000 inhabitants 

6.1 
5.8 
5.3 
4.3 
3.1 
3.1 

1930 In six southern States North and South Caro
lina 29.4 

Georgia 
Mississippi 

It will be noted that the death rate from pellagra reached its 
peak in 1928 and that since then there has been a steady decline. 
This is the more encouraging in that the years 1929-1932 were 
years of economic depression and poverty. It is, of course, impos
sible to say how far the diminution in the pellagra death rate has 
been due to public health educational effort. WHEELER and 
SEBRELL (107] have suggested that the fall in the price of cotton, 
which makes the small farmer devote more of his land to growing 
. vegetables and become less dependent on the local stores for his 
food, may have played a notable part. 

Pellagra is extremely common in Rou!nania. In a number of 
villages in Moldavia, familiar to one of us (W. R. A.), some 5 to 6% 
of the population suffers from pellagra every spring. In the follow
ing table are presented figures supplied by the Roumanian public 
health authorities, giving the mortality from pellagra in Roumania 
during· the years 1930-1933. These figures certainly represent an 
understatement, for many deaths actually due to pellagra, which 
first invalided the patient, are ascribed to terminal causes. 

1930 
1931 
1932 
1933 

Pellagra in Roumanid, 1930-1933. 

............... ............... ............... 
•••••••••••••• 0 

Deaths from 
pellagra 

2,087 
2,075 
1,964 
2,800 

Death rate 
perlOO,OOO 

11.7 
11.4 
10.7 
15.0 

The recorded mortality rate per 100,000 from pellagra in 1930 
in six American States (North Carolina, South Carolina, Georgia, 
Alabama, Mississippi and Arkansas) was 29.4. In Moldavia and 
Oltenia, the two Roumanian provinces which suffer most severely 
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from pellagra, the death rates from pellagra in the same year were 
J'fi:Orded as 19 and 27.7 respectively. · 

Pellagra is widespread in Yugoslavia, South Russia, Turkestan, 
Egypt, and certain of the West Indian islands. 

Any .campaign to eradicate pellagra must be of long duration, 
for poor and ignorant people cannot have their dietary habits 
changed overnight. The continued widespread existence, in many 
parts of the world, of a disease which can be prevented by simple 
dietary means illustrates the necessity of developing public health 
work in the field of nutrition. 

Beri-beri. 

Beri-beri is exceedingly common throughout Eastern Asia, 
including Japan, China, the Malay Peninsula, the East Indies and 
the Philippines. It bas been reported from all parts of Africa and 
from Newfoundland and Labrador. It is a serious problem in 
Brazil, Venezuela, Panama, the West Indies and the Antilles. 

Deaths from Beri-beri in Japan and Manila (Philippines), 1928-1932. 

JAPAN MANILA 

- 0 0 

~!I c• g., .. .. t oc .. .. ~ §§ -o .:: oc: "' 
.:: ... 

·= "i 
... 

Year 
..... .. .l! II 8ii 51 =e "'= :5 .. iii • ... ..... .. ... ... ..~ c. .. ;;; = ~ -a8 u ..... 

E..E 'i 8.! .... ..... 'il .c Q<> ..... ..... - ... Q= ... Jf.s ... II ~ c iii ~ :!.5 -- " - .Q li! II: 12 

8 
,;.l! 
q 
~ 
12 

- - --
1928 62.522 19,036 30-4 9,582 4.5 325 368 113.2 340 
1929 63.478 15,456 24.3 8,267 4.0 329 552 167.8 519 
1930 64.450 15,419 23.9 7,897 3.8 333 326 97.9 286 
1931 65.366 17,767 21.2 9,398 4.5 337 196 58.2 173 
1932 66.296 11,805 17.8 6,834 3.1 341 222 65.1 200 

. 

Control of Beri-beri in the East.-lt bas been shown, in a long 
series of investigations, that beri-beri can be largely prevented by 
the consumption of unmilled or slightly milled rice. The beri-beri 
problem in the tropics should not, however, be regarded as being 
solely a question of polished or unpolished rice. McCARRISON bas 
observed that the vitamin B 1 content of unmilled rice may, by 
'\\"ashing, be reduced to that of milled rice, and under-milled rice 

21.8 
32.2 
17.2 

11.1 
10.1· 
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of poor commercial quality may require vigorous washing before 
it is fit for consumption. Human beings rarely live upon rice 
alone, and the presence of other foods in the diet prevents an 
absolute correlation between the incidence of beri-beri and the 
vitamin B 1 content of rice. 

The anti-neuritic vitamin resides mainly in the germ and pericarp 
of the rice grain. A number of methods of testing the vitamin B 1 
content of rice have been proposed, in which the amount of germ 
and pericarp present is used as the criterion. Of these, the P 20 5 
test, depending on the fact that a large proportion of the total 
phosphorus content of the grain is found in its integuments, is the 
most familiar. In 1910, FRASER and STANTON [108) proposed 
that rice containing less than 0.40% of P 20 5 should be regarded 
as " dangerous " rice-i.e., rice liable to cause beri-beri. 

The Far Eastern Association of Tropical Medicine, at its fourth 
Congress, held in Batavia in 1921, passed the following resolutions: 

Whereas beri-beri Ia known to prevail extensively In the following countries : 

Dutch East Indies, Japan, Malaya, Siam, Borneo, Philippines, Indo-China, 
Hong-Kong, Chlna and other territories in the Far East ; 

Whereas there Is enormous annual loss of human life, with corresponding 
Invalidism and disability, due to deficient diet in the above countries, and 
whereas the deficiency Ia mainly due to the over-milling of rice, which removes 
a vital part of the essential food factors, and whereas nothing has been put 
forward In the last ten years which proves that beri-beri cannot be controlled 
by substituting under-milled for polished rice In conntries In which rice is a 
staple article of diet ; 

Whereas It has been demonstrated by Fraser and Stanton, and others, that 
a satisfactory standard of milling Is the presence of a minimum of 4% of P,O, 
In rice : 

Therefore be it resolved that this fourth Congress of the Far Eastern Associa
tion of Tropical Medicine considers It urgently desirable that the Governments 
concerned should take action to discourage the use of rice which is below the 
standard ; therefore be It further resolved that, with a view to taking united 
action, the Far Eastern Association of Tropical Medicine recommends the 
appointment of a Commission, to which each country is asked to send a delegate, 
which shall put forward recommendations as to the best methods of bringing 
beri-beri under control. . 

As a result of the resolution, official representatives of the various 
Governments named attended the next Congress of the Far Eastern 
Association of Tropical Medicine, held in Singapore in 1923. At 
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this meeting, concrete proposals with regard to beri-beri control 
were submitted by the Philippine delegation. The official represen
tatives, however, all declared that international legislative action 
designed to discourage or prohibit the use of highly milled rice was, 
for the time being, impossible. Grounds for objection included 
the follov.ing : 

(a) Since all the facts about the ;etiology of beri-beri have 
not yet been discovered, legislation would be premature ; 

(b) Unmilled rice cannot be recommended for general 
use, because of its unpleasant taste and because it deteriorates 
more rapidly than milled rice ; 

(c) A reliable test for distinguishing rice liable to cause 
beri-beri is essential as a basis for legislation. The P 20 5 test 
is not reliable ; 

(d) The prohibition of highly milled rice in Far Eastern 
countries would meet with great resistance from the rice trade, 
which, in general, is organised to produce that article. 

The Association, in accepting the adverse decision of the Govern
ment representatives, recommended further research into the follow
ing questions : 

(a) The standardisation of rice ; 
(b) The effects of transport and storage on rice ; 
(c) Economic considerations. 

It emphasised the desirability of discouraging the excessive use 
of highly milled rice by native populations, and the need for a 
vigorous educational campaign against beri-beri. 

At the next meeting of the Far Eastern Association of Tropical 
lledicine (fokio, 1925), the problem of the international control or 
beri-beri was fully discussed by DE LANGEN. De Langen showed 
that the P 20 5 test is unreliable as an indication of the vitamin B 1 
content of rice, for several reasons; the same objections apply t() 
any method of estimating vitamin content by the amount of pericarp 
present, such as, for example, SAIKI's method of staining with 
phenolated fuchsin. He further stated that unmilled or " silver- · 
skin" rice would keep only for a month, and is therefore an unsatis
factory article for trade ; rice in the husk (paddy) and highly Inilled 
rice, on the other hand, would keep for several years. Beri-beri 



NUTRITION AND PUBLIC HEALTH 433 

in the East does not commonly occur among those who grow their 
own rice and mill it partially by primitive means ; it is a disease 
which follows the consumption of factory-milled rice imported in 
the highly milled state. As a possible solution of the beri-beri 
problem, he proposed an international agreement that only rice 
in the husk should be imported, which could subsequently be milled 
locally to a slight degree and immediately consumed. 

Mention may be made of another possible solution of the beri-beri 
problem, in so far as this is associated with the consumption of 
highly milled rice. It has been shown by AYKROYD [109) that, 
when unmilled rice is steamed or parboiled, vitamin B 1 diffuses 
throughout the grain, so that parboiled rice retains the vitamin 
even when highly milled. 

It is difficult to persuade native communities to discard the more 
attractive and palatable polished rice in favour of an unmilled 
variety ; prejudice might, however, be overcome by the substitu
tion of milled rice of good quality and appearance, previously 
parboiled . 

. Up to the present, no serious attempt has been made to attack 
beri-beri on a large scale by legislative measures. The problem . . 
of the international control of beri-beri, while highly complex, is 
nevertheless worthy of further study . 

. 3. CoLLECTIVE FEEDING. 

" Meals in common " have probably existed in all historical 
eras and among all peoples. We may roughly distinguish three 
kinds in existence to-day : 

(1) Collective feeding in residential institutions, public or pri
vate, civil or religious ; in armies and navies ; . in " boarding " 
establishments of all kinds-e.g., hotels ; in hospitals, sanatoria, 
homes for the aged, asylums, prisons, etc. ~in educational establish
ments where pupils reside. 

(2) Meals given as relief in times of unemployment and economic 
distress to unemployed, or to impoverished students and artists, 
needy intellectual workers, etc. 

(3) Mass-feedinq organised by industry or the State in accord
ance with economic and physiological principles. 
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Fttding in Institutions. 

The task of ensuring that the diet provided in residential insti
tutions is physiologically satisfactory is one w~ich falls within the 
province of health authorities. \\"hether such authorities exercise 
direct administrative control, or simply act in an advisory capacity, 
\\ill depend on the laws and customs of each country. A special 
organisation or department for such purposes is scarcely necessary ; 
public health administrations could readily add the supervision 
of institutional diets to their existing activities. Naval and 
military health services, hospital services and school medical 
services are particularly concerned with this question, and it would 
be easy to arrange that such services should include men or women 
who have special knowledge of dietetics. A useful new departure 
in most countries would be the employment by public health 
authorities of subordinate workers-such as the " nutritionists " 
and " dietitians", whose activities we have already described 
(Chap. V}-to develop the practical side of nutrition work. In 
certain countries, for example, hospital dietitians, in collaboration 
with the medical staff, supervise the feeding of staff and patients, 
prepare special diets, conduct out-patient clinics, etc. 

Mention might be made, as an example of action by the central 
authorities, of the instructions of the British Ministry of Health 
on the principles to be observed in the feeding of assisted chil
dren [110] and the system applied in Denmark (Annex 2). 

Meals for the Relief of Unemployment and Distress. 

Food relief given in periods of economic depression is usually 
an extension of similar relief given in normal tiines. In France, 
the so-called " soupes populaires " and " fourneaux economiques " 
have long furnished meals to the needy, and similar organisations 

. have existed in other 1:0untries. The recent period of economic 
distress bas simply increased the number of applicants for this 
form of relief, ~nd bas led to inclusion amongst these of persons 
drawn from social classes which hitherto have never, or almost 
never, had recourse to charitable assistance : members of the 
intelligentsia, artiSts, students, etc. It is to be regretted that 
fuller information does not exist on the question of food relief during 
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the economic crisis ; the experience gained might be useful as a 
guide in " normal " times. 

As an example of mass-feeding in Germany, that organised in 
Cologne during the winter 1932-33 may be cited. The Caritas 
Association lent its kitchens to volunteers who prepared each day 
meals for 20,000 persons, served in 67 places. Meals costing 
20 and 25 pfg: were provided for 15 and 20 pfg. respectively. A 
card entitling the bearer to 6 meals cost those living on relief 
RM. 0.60 or 1.20, according to the nature of the food provided. 
Persons not in receipt of relief, but in want, could purchase 6 meal 
tickets for RM. 1.80. The cheapest meal consisted. of a litre of 
soilp or stew, half of which could be taken home ; t~e demand for 
the more varied meal for 20 pfg. (6 tickets for RM. 1.20) ·was con
siderably greater. Weekly schedules of the meals provided through 
the organisation were distributed to housewives in the hope that 
they would learn therefrom variety in catering methods. Simulta
neously, in Cologne, special diets were distributed from hospital 
kitchens to indigent patients undergoing dietary treatment. Chari
table donations enabled· the Nothilfe and· the Public Assistance 
authorities in the same city to provide a midday meal to 1,000 
schoolchildren during winter and spring, the meal being prepared 
in kitchens situated near the schools. During the summer holidays, 
a portable midday meal was provided every second day for 15,000 . 
children (one-fifth of the entire school population) spending the 
whole day in the country (111). 

JusATZ and WEISE (112) have described a system for the provision 
of cheap meals to students in a university town (Marburg) at a 
time when 5 to 10% of the students could afford only one warm meal 
a day and were going without breakfast. At midday, students 
could buy for RM. 0.58 a Jl}eal yielding 1,200 to 1,300 Calories. 
Supper was available for RM. 0.35. Thick nutritive soups, which 
contain a variety of food factors. are rich in fat and give a feeling 
of satiety, were found to be very suitable for large-scale feeding. 

MACKENZIE (113) has described the various systems designed 
to combat malnutrition among the poor in Great Britain-systems 
which were in existence long before the so-called economic depression 
and were found to be capable of extension to meet the demands 
imposed by growing unemployment. He mentions the provision 
of meals through central kitchens to schoolchildren and to pregnant 

8 
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and nursing mothers. The central kitchens at Glasgow, for 
example, supplied (1932) food for necesdtous children attending 
ordinary schools at 48 centre~. and special schools for physically 
and mentally defective children at 26 centres. Meals are delivered 
in some cities by special lorries owned by the local authorities, in 
others by milk vans (free in the middle of the day) or by cars used 
for the transport of defective children to school. T!J.e cost of each 
meal provided by the Newcastle-upon-Tyne Education Committee 
in 1932 was 3.2d., the cost of foodstuffs being 1.65d., of preparation 
0.5d., of service 0.72d., of transport 0.24d. Pregnant and nursing 
women are pro,;ded, not only with milk, but also with meals ; 
in Birmingham, meals for mothers are prepared in a central kitchen 
and sent by motor-car, in special containers, to 7 child welfare 
centres situated in poor areas, where they are reheated and served 
under the supervision of health visitors. During 1932, in Birming
ham, 26,000 dinners were served to expectant and nursing mothers, 
who paid 2d. for a meal costing 6.8d. Every attempt is made to 
vary menus, which always include fruit and fresh vegetables when 
these are available at reasonable prices. 

In Birmingham, the active " Citizens' Society " has founded 
a number of canteens in occupational centres, both centres and 
canteens being run by the unemployed themselves. Food is bought 
wholesale and sold at 1-2d. per meal. 

Systematic Mass-feeding other than that organised for the Relief of 
Distress. 

We are but slowly realising that the rapid development of 
industrialisation necessitates a series of social adaptations which, 
in practice, tend to take place more slowly. It is only within 
recent years, for example, that the new housing problems created 
by industrialisation have been clearly envisaged. Allusion has 
already been made to the breaking-up of traditional dietary customs, 
based on the family, as a result of the demands of the office and the 
factory. Distances between the place of employment and the 
horne tend to grow greater. The employment of women in factories 
~nd offices is on th~ increase. Employers, aware that output is 
mfluence~ _by the diet of t?e employee, are disposed to facilitate 
the proviSion of meals, organised on a " rational " basis, at tbe 
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place of work itself. Members of the working-classes, when guided 
only by their inclinations, often consume a diet far removed from 
the physiological ideal. Poverty and ignorance, sometimes com
bined with a tendency towards alcoholism, may exercise a baneful 
effect on dietary habits. 

A good meal prepared and consumed at home may be ideal, and. 
at some future date new dietary customs, based on the home, may 
be evolved. But, meanwhile, civilised humanity is tending more 
and more to consume meals prepared in restaurants rather than in 
private kitchens, and " collective feeding ", in general, is becoming 
more common. Properly organised, mass-feeding may promote 
health and well-being, and at the same time lead to economy of 
time and money. There is, indeed, little point in discussing 
whether the modern tendency to consume meals away from home 
is desirable or not, since it already exists and is rapidly growing. 

Factory canteens often develop into factory restaurants. It 
would be interesting to study the factory canteen or restaurant 
from a physiological and psychological point of view. Such 
questions as the following would be worthy of investigation : the 
influence of the nature of work on choice of dishes ; the influence 
of season and temperature ; the variety of food supplied ; the 
influence of the traditional dietary habits of the country on the 
type of meal provided ; administration, whether this is wholly or 
partly in the hands of the workers. As the result of a series of 
such enquiries, a useful " dietary handbook " for factories might 
be drawn up. . · 

In general, the organisation of mass-feeding in industrial concerns 
is profitable to employers. There is less interruption of work in 
the middle of the day, and output in the afternoon tends t~ be 
increased. In all probability, the provision of a good meal to 
employees lowers invalidity rates. Employees themselves profit, 
in that they obtain good meals at a low price ; the hot meal provided 
by the factory may be as cheap as sandwiches brought from home. 
The number of hours spent away from home may be reduced. 
Profits obtained in the restaurant may be paid into workmen's 
funds. Intestinal troubles are less frequent. 

In some commercial organisations which provide meals for 
employees, " extra " milk (~ litre) and fresh butt~r are supplied 
to women and young girls with a tendency to anrem1a. It appears 
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that. in general, manual workers display a preference for foods 
rich in animal protein. 

We have visited, in France, restaurants in big shops which have 
been created for the benefit of the employees, and which provide 
3,000-5,000 meals per day. In France, there exist sound dietary 
traditions which influence both those who consume and those who 
prepare restaurant meals, and these traditions help to ensure that 
mass-feeding is organised on a reasonably satisfactory, if empiric,. 
basis. But such traditions do not exist everywhere, and it would 
often be advantageous if catering in employees' restaurants were 
organised in accordance with the principles of modern dietetics. 
In this connection, the services of a competent dietitian are 
invaluable. Through her, the use of the " protective " foods 
can be encouraged and the consumption of less valuable tinned and 
preserved foods decreased. 

The same remarks may be applied to the " bars " and " caffe-:
terie " which are often found to-day connected with commercial 
organisations. American .in origin, they have spread to Europe. 
Sometimes, they are run purely for profit ; in other cases, they are 
established by employers for the benefit of their statts and managed 
so as to provide food of good quality at minimum prices. The 
habit of consuming aU meals in such places is scarcely commendable, · 
but they may provide a good midday meal, the evening meal being 
taken at home. They are particularly convenient for solitary 
workers, bachelors and widowers. It is to be desired that meals 
in such places should be eaten seated and not standing, as is to-day 
necessary through lack of space in certain establishments. Space 
is expensive in great cities. If there is not enough room for tables, 
a certain degree of comfort can be assured by chairs fitted with 
anns on which trays of food can be placed. 

These different types of restaurant, if well run on rational lines, 
and perhaps supervised by trained dietitians, could help to educate 
the public in nutrition and improve that part of the diet which 
is consumed away from home. 

·In the course of a series of experiments designed to improve diet 
in Japanese rural districts, it was observed that the populati~n 
was ready to make use of co-operative purchasing schemes and 
common kitchens, particularly at times of great activity-e.g., 
during the sowing and reaping of rice (114]. 
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Collective Feeding in the Union of Soviet Socialist Republics.l 

· In the Union of Soviet Socialist Republics, collective feeding fonns 
an integral part of a deliberate, specific and State-directed alimen
tary policy. It is included in the political and social programme 
of the Government in the first and second Five-Year Plans and in 
the budget. It is applied, under the direction of the Commissariats 
of Commerce, Finance, Public Health and Education, by the big 
factories, co-operatives, municipalities, educational institutions 
and by the collective farms (Sovkhozes and Kolkhozes), which 
seem destined to play a part of ever-increasing importance in this 
sphere. 

Collective feeding is not, therefore, a mere empirical effort of 
secondary social importance ; it is one of the great public services. 
Its scientific bases are supplied by the Institute of Nutrition ; its 
technical personnel by the schools ; a directing organ, the Narpit, 
links it up with the economic administration of the country. 

The Narpit first established collective feeding in 1923 by creating 
the first kitchen-factories, which, in 1925, were not yet mechanised. 
On the governing body of the Narpit sit the People's Commissary 
for Commerce, a member of the Supreme Economic Council and a 
doctor. It is aided by the Commission on Mass-Feeding.. The 
Narpit is the guide and mainstay of the kitchens and co-operatives. 
The kitchen-factories receive their. victuals, on the order of the 
Commissariat of Commerce, from the foodstuff depots, the meat 
•• Combinat" and the weat bakeries. The rules or standards of 
alimentary requirements defined by the Scientific Institute 
determine the quantities which agricultural and industrial pro
duction must endeavour to supply. 
· Collective feeding is not planned solely for persons in good health, 
but also for those whose capacity for work has been diminished by 
disease. A large number of individuals suffering from rheumatic, 
cardiac or renal complaints, and even consumptives, can continue 
to work or recuperate their energies if submitted to treatment ; 
nutrition is a means of protection and treatment. In most of the 
public restaurants, there are special corners set apart for customers 
on diet. · · 

·a See Annex 1. 
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The building of kitchen-factories, supplemented by restaurants, 
bt>gan in 1928 ; there were already 79 of these in 1932, in addition 
to some 9,000 restaurants created by workers' groups. At the 
bt>ginning of 1935, collective feeding provided daily meals for 20 mil
lion persons (about 40 millions in the summer, during the busy time 
on the farms) (in the Sovkhozes and Kolkhozes). It occupies over 
500,000 employees of every category. Th~ annual purchases of 
foodstuff on its bt>half have amounted to 10,000 million roubles 
in the towns and 3,000 milliqns (without counting a quantity of 
produce obtained directly on the spot) in the country. 

The kitchen-factory in Leningrad Avenue, Moscow, occupies 
1,080 employees. It serves an aircraft factory, a watch factory 
and, on certain days, a racecourse and an athletic sports ground ; 
in the four refectories (1,000 places), 15,000 meals are served daily 
from midday to 6 p.m. Dishes are sent out to 55,000 school
children. The factory does not, therefore, merely function as a 
kitchen for the four refectories attached to it. At 6 p.m., it becomes 
a cafe-restaurant for rest and amusement and, in this capacity, 
also serves 6,000 dishes a day. · 

Since, roughly speaking, last year, the kitchen-factories have, 
at any rate in part, bt>en working on new lines. The tendency 
is to replace the manufacture of prepared dishes (ready to eat) by 
" half-prepared" dishes which are easier to transport: the ingredients 
for soup without ·the water; meat and fish cut .up and dressed but 
not cooked. 

Each kitchen-factory possesses a bactrnological and chemical 
laboratory. Every day and at all times in the day, dishes are 
taken away and tested by the laboratory for their bacteriological 
condition, Calorie value and alimentary composition. 

A meal of two courses, one being a meat course, costs slightly 
under or slightly over 1 rouble, according to the meat.. A meal 
without meat costs from 0.60 to 0.70 rouble. The workers show 
a preference for meat and fish. The consumption of vegetables 
is, however, increasing on the whole. These restaurants do not 
serve alcoholic drinks. 

The diet section has a special staff with a specialised doctor and 
male nurse when the participants are sufficiently numerous. It 
prepares regul.arly a number of diets (for instance, in one Moscow 
factory, 7 d1ets for 150 persons), in addition to individual 
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prescriptions. In 1933, about 600,000 workers were on one diet or 
another. The diets are prescribed mainly in the following cases : 
abnormal gastric secretions ; ulcers of the stomach and duodenum ; 
rheumatic affections ; disease of the kidneys ; diabetes ; heart and 
vascular affections ; tuberculosis. There is a special dining-room 
and scullery for consumptives. 

Workers eat at small tables.for 2, 4 or 8 persons; they are allowed 
thirty minutes for a meal. The refectories are large and well lighted i 
almost all these installations are new. They are very clean and 
tidy. The kitchen staff ta~e a shower-bath and change their 
clothes before and after work. 

Kitchen-factories are under constant medical supervision. In 
certain factories, this special medical service forms part of the 
general curative and preventive service of the factory, so that the 
kitchen, with its diet section, becomes part of a veritable health 
centre. There are factories (for instance, the " Red Giant " india
rubber factory, at Moscow) with a complete centre comprising a 
general and specialised dispensary open to factory workmen and 
the residents of the neighbourhood. This centre even possesses 
a neuro-psychiatric consulting department, a department for 
guidance in occupational questions and a department where legal 
advice can be obtained. These matters have, of course, nothing 
to do with nutrition, but they show how nutrition can occupy a 
place in the general scheme of curative and preventive medicine. 

The restaurants and kitchen-factories are not the only institutions 
for collective feeding : similar institutions exist in the Sovkhozes 
and Kolkhozes, co-operatives, universities and schools, which 
themselves prepare food or receive it in whole or in part from a 
kitchen-factory which delivers half-prepared meat. There were 
at Moscow, in January 1935, 26 kitchen-factories (one for each 
".radius "or district) and 2,000 smaller" stolovaias "or refectories. 

The above facts were observed at Moscow, but trustworthy 
information shows that collective feeding on the same lines is spread
ing throughout the country. It will be applied by the Sovkhozes 
and Kolkhozes to two-thirds or three-quarters of the rural popula
tion, at any rate during the busy season. 
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VII. NEW QUESTIO~S. 

1. THE NORMAL Al'ID THE INDIVIDUAL : .. DIETARY TYPES ". 

The conception of" normality "is necessary for the establishment · 
of dietary and physical standards, and in connection with the latter 
the term " normal " often means more than " average ". It may 
include the idea of perfect developmept and health and harmonious 
functioning of all the organs of the body. 

On this question, R. BENSAUDE and J. Ch. Roux 1 write as 
follows: 

"It is unlikely that there exists a •normal' human type, 
all variations from which, whether morphological, mechanical 
or chemical, should be considered as pathological. With 
regard to the internal organs, there are no canons of perfection 
such as painters and sculptors have created for the shape of 
the body and the limbs. Indeed, one of the most essential 
characteristics of healthy men, and perhaps especially of men 
belonging to the white races, is capacity for adaptation to 
highly variable circumstances. This is specially true of the 
digestive tube." 

S<H:alled " normal " height and weight standards should not be 
based on the measurement of unselected groups, but on that of 
specially selected groups of well-developed individuals. Bensaude 
and Roux propose that, for the establishment of standards of 
normality for the digestive organs, exhaustive clinical and bio
chemical examinations of the whole digestive tube, and the glands 
connected with it, should be carried out on a group of a hundred 
or more young and healthy subjects. It is suggested that the 
investigation should include diflerent races, living in their normal 
habitat or transferred to a different environment the negroes' in 
the te~pe~te or cold _zone and the white people of the temperate 
countnes m the tropiCal zone. In order to obtain comparable 

' Private communication. 
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results, .it would be necessary to lay down standard methods of 
investigation. The researches would concern, not only the stomach 
and the colon, ,but the whole of the digestive tube and the glands 
connected therewith. 

" It is clear ", write Bensaude and Roux, " that, even in a 
small group of a hundred people, one would observe large 
variations in, for example, the shape and the secretions of the 
stomach, But averages might be established, and, while 
stomach shape and secretions may vary within wide limits, 
there is much less individuality as regards motor function. 
The same applies to the duodenum and ileum, and especially · 
to the colon." 

The various techniques of examination might be determined by 
an international committee of experts (see Annex 6). · 

A deficiency disease may be caused, not only by insufficient 
intake of a necessary food factor, but also by failure of absorption 
or utilisation. 

Alcoholism, cancer of the stomach and intestine, cesophageal 
· stricture, dilatation of the colon (Hirschsprung's disease ?), gastro

enterostomy and amcebic dysentery have all been recorded as 
predisposing to pellagra-like symptoms. In northern States of 
the United States of America, polyneuritic conditions associated 
with digestive disturbances have been observed which were found 
to be curable by administration of vitamin B1• Vomiting during 
pregnancy may cause a beri-beri syndrome which can be treated by 
vitamin B. Stenosis of the pylorus, or an operation which i~obi
lises a segment of the intestine, may cause a beri-beri syndrome 
which can also be successfully treated by vitamin B. Cases of 
rickets have been observed caused by peptic ulcer, and cases of 
tetanus and osteomalacia due to the absence of intestinal absorption 
of vitamin D in cceliac disease and sprue 1 may occur, apparently 
as a result of defective absorption of vitamin D. 

• The question baa even been raised (MAaCHoux : " L'allmentation des lndi
g~nes aux Colonies", ReP. Col. M. Chir., September 15th, 1933) whether (in 
the Congo) acddenta hitherto Included In the category of beri-beri are due 
solely to malnutrition or whether there may be a syndrome due to various 
causes •. 
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The digestibility of one of the commonest human foods, bread, 
shows astonishing variations in different individuals. According 
to RunNER and THO:\IAS, fibrous " cell membrane ". substances are 
digested in different proportions and in different ways, depending 
on the foodstuffs consumed at the same time, the intestinal flora, 
and the exact nature of the chemical reactions occurring in the 
intestine of each individual. 

To restore a subject suffering from a deficiency disease in any 
fonn to a state of normality or health, individual preventive or 
curative treatment is often necessary. . 

Brief mention may be made of the possibility of defining what 
might perhaps be called dietary "classes" or" types", eac,h reacting 
in a different way to the same diet. In groups of the same sex, age 
and race, different physical types can be distinguished-tall, short, 
thin, fat, etc. In thin subjects, the axis of the heart is more nearly 
vertical than in thick-set types and the heart is relatively smaller ; 
in the former, the stomach tends to take a ... fish-hook " shape and 
lies lower in the abdomen, while, in the latter, the long diameter 
of the stomach is nearly equal to its transverse diameter. In the 
thin, the transverse colon has a tendency to hang in " garland " 
shape. In young children, the viscera are placed as in the thick-set 
adult, while at puberty their position approximates more nearly 
to that observed in thin adult types [115]. It may be that the effects 
of defective feeding differ in different human types. It has been 
observed, for example, that thin people are, in general, more sen
sitive to dietary deficiency than those of a more robust type. 
V OGT. has suggested that, in supervising the feeding of athletes, 
the question of physical type should be taken into account.l 

The establishment of dietary " types " would simplify the task 
of school doctors and that of medical men entrusted with the 
supervision of the health of manual workers. Taking into considera· 
tion the already known facts relating to the period of growth, it 
is not unlikely that an individual may pass from one dietary" type " 
to another during the course of life. 

Special dietary regimes are devised to suit abnormal individual 
conditions and circumstances, which may be of several kinds. 
Constitutional anomalies in respect of absorption and assinu1ation 

1 VooT, private communication, 1931. 
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give rise to dietary " types " of the kind discussed in the last 
paragraph. Disease of the heart, rheumatism, diabetes, etc., may 
call for therapeutic dietary regimes. Again, certain types of work 
may necessitate special kinds of diet. In all these cases, it is 
legitimate to speak of types or classes, because resemblances exist 
between considerable numbers of individual cases, which fall into 
groups. Since, in any population group, the number pf individuals 
whose dietary requirements are " abnormal " for constitutional, 
medical or social reasons may be considerable, the importance of 
special dietary regimes should not be oYerlooked, particularly 
in connection with " mass " and " collective " feeding. 

In the Union of Soviet Socialist Republics, where the State has 
undertaken the task of organising the feeding of the population 
on scientific lines, the principle that the same type of diet will not 
suit all workers has been accepted ; it is considered necessary to 
take into account, not only age and occupation, but also physio
logical and pathological variations between individuals. The 
National Institute of Nutrition includes a section for the study 
of special diets, which may be either therapeutic or" professional ". 
Attention is given to the same question in the Diet Therapy 
Clinic attached to the National Institute of Nutrition. As a 
example of an attempt to modify diet to suit occupation, we may 
cite the protein intake recommended for metallurgical workers, 
who work in a very warm atmosphere : 130 to 150 grammes per day, 
instead of 120 as supplied to ordinary manual workers. In the 
" collective " restaurants, as many as 7 to 10 kinds of special diets 
are regularly supplied, and others can be obtained to meet the 
needs of particular cases. In January 1935, the Diet Therapy 
Clinic was engaged in the study of 40 special diets in workshops 
and factories in Russia. 600,000 workers were reported to be 
receiving special regimes. Most of the collective restaurants have 
a separate " corner " for those who need special diets, and such 
diets are supplied through a specialised department of' the main 
kitchens. (See Annex 1.) 1 

1 One of the four Chairs of Clinical Medicine of the Paris Faculty of Medicine 
will have, at the end of 1935 a Therapeutic Dietetics Section, with special 
consultation centre, dietitians,' laboratory and kitchen. A Dietetics C:linic, 
specially for children, exists at the Lyons Faculty of Medicine. A Chnical 
Dietetics Division has been Instituted at the Ospedale dello Spirito Santo, at 
Sassla (Rome) : It Includes a hospital pavilion and consultation clinic. 
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2.. DIE't IN RuRAL CoMMUNITIES. 

We propose in this section to consider particularly the diet of 
the fanner and peasant in Europe and North America. The 
question of diet in rural communities, like rural ·hygiene, is worthy 
of special study. While in certain countries the inhabitants of 
rural localities can obtain-as far as Customs restrictions allow
the products of distant lands, their diet, as compared with that 
of the city worker, is naturally less affected by commercial currents· 
and more closely dependent on the productive capacity of the soil. 
In nonnal times, it is perhaps less varied than that of the city 
dweller, but it was, on the whole, less influenced by the disasters 
and crises which followed the war-for example, in Germany and 
in the Union of Soviet Socialist Republics. With the development 
of civilisation, the food supply of the peasant has become more 
regular and secure. We may picture the inhabitants of medimval 
Europe, living before the days of organised transport and centralised 
administration, enjoying a liberal diet after good harvests and fast-: 
ing after poor ones : prolonged wars (e.g., the Hundred Years' 
\Var, the Thirty Years' War) ravaged the countryside and caused · 
famine. One may surmise that the meat consumption of peasants 
during the Middle Ages and down to the nineteenth century was, 
in general, small.. Probably, their diet was a bulky vegetable diet 
like that of many peasants in Europe to-day. The " chicken in 
the pot", which Henry IV of France wished every peasant·to enjoy, 
signified an amelioration of diet. Since the middle of the nineteenth 
century, the diet of. peasants has included much more meat and 
fat. 

Poverty influences the diet of the peasant in much the same way 
as it influences the diet of the city dweller ; the peasant sells his 
butter and buys margarine ; he sells his poultry and eggs ; he sells 
his milk fat to the creamery,. obtaining perhaps some skim milk 
for his own use. Such tendencies have been observed in rural 
Denmark, for example. Poverty does not usually ·prevent the 
consumption of a certain quantity of fresh vegetables and fruits, 
but this may be insufficient to make good the deficiency of the diet 
in other foods. During the present economic crisis, the diet- of 
rural communities in certain countries has improved because the 
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peasant, not being able to sell his produce, has conswned it himself 
and, in consequence, has been better fed than workers in cities and 
industrial centres. Elsewhere~ it seems that the extremely low 
prices obtainable for agricultural produce have had an opposite 

· effect. In order to pay certain fixed charges-e.g., rent, taxes, etc. 
-and provide himself with the necessities of life other than food, 
the peasant has been compelled to sell more of his fo~d products, 
and particularly more butter and eggs, than was formerly his habit. 

More dietary studies in rural areas, of the kind which have been 
carried out in urban districts, are called for. It is more difficult 
to obtain precise data as to the consumption of one food of primary 
importance-milk-in the countryside than in the city. The 
International Conference on Rural Hygiene in 1931 [116) did not 
deal specially with nutrition (although -it stresses the importance 
of milk and of food inspection), but thl! lines which it lays down are 
suitable for the action of hygiene experts in the matters of a 
national diet. 

The general programme of work drawn up-studies, enquiries, 
education, control-was intended to be carried out by primary 
health centres (which were specially concerned with education) 
and by secondary centres (the latter specially concerned with field 
investigations). The Conference recommended (Chapter Ill, para
graph 7) statistical enquiries into economic and social conditions. 
Educational work in nutrition could be furthered by the existence 
of advisory committees composed of representatives of local autho
rities and public health organisations (Chapter III, pagraraph 8). 
The laboratories connected with secondary health centres might 
collect information and make observations on the subject of diet 
for the benefit of State or provincial public health institutes. The 
type of advisory health commission recommended (paragraph 12) 
by the Conference, which includes representatives of local autho
rities, education authorities, the medical profession, the clergy, 
charitable organisations, insurance societies, might further educa
tion and even research in the field of nutrition. 

The same Conference stressed the importance of milk supply in 
connection with rural health, and it declared that the relation 
between milk supply and" state of nutrition", infantile mortality, 
and the prevalence of certain diseases (whether infectious or due 
to dietary deficiency) was worthy of close study. 
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Recent enquiries in Japan have shown that mortality rates may 
be higher in villages than in towns in the same province. In the 
villages, there is a higher proportion of young men unfit for military 
service and much sickness and disability due to diseases of the 
respiratory and digestive organs. Deficiency diseases are common. 

Professor 1\iiYAJIMA (117) reported to the Health Committee 
an interesting experiment by Tamaki and Yamaka, which shows 
the possibility of raising the standard of health in a rural community 
by improving the diet. The experiment was carried out in a poor 
village, where the public health administration instituted, for a 
period of one year, improved standards of Calories and protein. 
collective purchases of foodstuffs and group kitchens. The average 
of morbid manifestations per inhabitant dropped from 2.7 to 0.92. 
The increase in height and weight in young people was greater than 
in a control village. There' is no mention of milk in the report. 
The results are specially noteworthy, as the village was rated fairly 
low from the standpoint of well-being and health. 

3. COLONIAL DIETARY PROBLEMS. 

Explorers, doctors, etc., have collected fairly extensive general 
information about the diet of native populations in European and 
~orth American colonies in Africa, Asia and Oceania. It is only 
within recent years, however, that attempts have been made to 
analyse the available data and to carry out qualitative dietary 
studies. It is now clear that " colonial " populations, in general. 
are under nourished, and Governments have begun to recognise 
this fact and take steps to deal with the situation. 

It is not possible to give a comprehensive picture, as there are 
so many diiTerences between the countries. 

In certain Asiatic colonies, there is a tendency towards over
population, while in Africa, and particularly Oceania, the opposite 
trend is visible. In certain parts of Africa, the native is not always 
assured of a regular and constant food supply ; his food supply may 
vary in abundance like that of the European peasant in the Middle 
Ages. There have been great economic and social changes in the 
life of many African peoples during the last fifty years ; while inter
tribal strife has disappeared, porterage work, work on roads and 
railways, etc., have disturbed the easy traditional routines of the 
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native and have often subjected him· to unaccustomed physical 
strain 1 ; at the same time, there has been a spread of indigenous 
diseases, such as sleeping-sickness, relapsing fever and malaria, 
and also of diseases of Western civilisation, including tuberculosis. 
In spite of differing local circumstances, the diets of native popu
lations in African, Asiatic and Oceanic colonies tend to show the 
same defects : they are often insufficient in quantity and unsatisfac
tory as regards quality, in that they contain inadequate amounts 
of animal protein, mineral salts and vitamins. As a result, resis
tance to infection is low and infantile mortality high. It is scarcely 

. fanciful to ascribe the low birth rate observable in certain parts 
of Africa and Oceania to dietary ·deficiency. 

The protein intake of native populations in the tropics and the 
East is usually small. The Masai, in British East Africa, who 
live mainly on meat, milk and blood, and whose protein consump
tion is from 200 to 300 grammes a day, are exceptional. In parts 
of Africa, particularly Equatorial Africa, cattle are symbols of 
wealth and honour, and, as such, are rarely killed for meat. Trypa
nosomiases prevent stock-breeding over wide areas. Big game is 
partly lost, owing to rapid putrefaction, in the absence of means 
of preservation. The pastoral tribes, such as the Masai, are better 
nourished than tribes living by agriculture. 

Long before modern times, travellers ascribed the fine physique 
of Arabs in Asia Minor to a high milk intake {LARREY). According 
to ATKEY [118), in British Sudan, there is a relation between milk 
intake and resistance to leprosy. In Ea~t Africa, ORR and GILKS 
studied the causes and effects of the different diets of the Masai, 
pastoral tribe living on milk and meat and the Kikuyu who only 
eat meat from time to time. 

The problem of an adequate milk supply, so important in densely 
populated Europe, is not less so in Africa and Asia. In the absence 
of milk derived from live-stock, the only milk available is human 
milk, the quality of which depends to a considerable extent on the 
diet of the mother. 

The bulk of the diet of ~ost native African populations is com
posed of cereals. In Morocco, according to GAUD, increase of pros
perity brings about a rise in the consumption of wheat at the expense 

1 ~n Morocco, according to GAun, the effects of malnutrition become no_tice
able m the natives when the latter are engaged In regular work on European lines. 



450 NUTRITION AND PUBLIC HEALTH 

of that of barley ; at Uie same time, meat consumption re~ins 
low, being about 250 granunes per capita per week in Mogador 
(RAULT). In South Africa [119], maize is· as important a cereal 
as rice in Southern Asia and occupies 40% of the land under culti
vation. It forms a large part of the native diet, which contains 
an insufficiency of meat, milk, grain and vegetables. Prejudice 
in favour of white maize, corresponding to the European prejudice 
in favour of white bread and that of the Asiatic in favour of white 
rice, is found in South Africa. White maize is deficient in vitamin A. 
" Mealie food " also lacks vitamin C, and, as a result, native 
labourers often arrive in mines in a state of latent scurvy, which is 
cured (in spite of heavy work output) by the liberal diet supplied 
in the mines-daily, about 250 granunes of meat, 100 granunes o[ · 
germinated broad beans or haricots and 140 granunes of fresh 
vegetables. According to CLUvER [120], denta:l caries, pellagra 
and incipient pellagra are conunon among the Bantu and the natives 
of Zululand and Transkei, whose diet is largely mealies, whereas 
no cases of caries were observed among the 200 inhabitants of the 
island of Tristan da Cunha, who have practically no cereals and 
live chiefly on milk and potatoes [121]. 

In general, the diet of the African native lacks animal fat. The 
few inhabitants of the Sahara consume a small quantity of rendered 
butter. The fats most conunonly consumed in many districts 
are palm oil and peanut oil. The former contains vitamin A. 
Peanuts contain, in addition to protein, some vitamin A, and are 
fairly well endowed with vitamin B1 and B2• 

In many parts of Africa, insufficient amounts are available of 
· sodium chloride, which may, as a result, become valuable merchan

dise (as in the Andes in the days of the Incas and the first period of 
Spanish conquest). McCULLOUGH has suggested that, by the 
replacement of native salts by impure rock salts, the provision of 
iodine might be assured. The diet of the Kikuyu (one of the tribes 
studied by ORR and GILKS) and that of numerous other tribes is 
deficient in calcium but not in phosphorus ; in certain samples 
of East African maize, the proportion. of calcium to phosphorus 
was 1 to 300, which may be compared with the average figure, based 
on American samples, of 1 to 10. The natives have learnt to 
consume a salt rich in calcium which is prepared by the women by 
b11rning roots and swamp plants. The diet of the Masai, on the 
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other hand, is rich in calcium. The following table, based on the 
work of ORR and GILKS (9], gives the percentage incidence of 
different bony and dental defects in Kikuyu and Masai children : 

Percentage Incidence of Different Defects in Kikuyu 
and Masai Children. 

Bony deformities .•..•.•• 
Dental caries •.••••.....• 
Dental defects in general. • 

Kikuyu 
Male Female 

62.6 43.7 
13.7 13.1 
40.0 28.8 

1\Iasal 
Male Female 

11.7 14.6 
1.6 3.6 
8.3 7.3 

Over ·large areas in Africa and in other parts of the world, the 
· soil and its prod_ucts are deficient in phosphorus. Such soil defici
ency raises an obstacle to stock-raising and provides a formidable 
problem of nutrition (122]. 

Disease and ill-health due to vitamin deficiency are common 
thr~ughout the tropics and the Far East. Xerophthalmia exists 
in Uganda and Kenya. Night blindness and keratomalacia, due 
to vitamin A deficiency, have been observed in many parts of Asia 
and Africa. Other manifestations of vitamin A deficiency, affect
ing the mouth and the skin, have been noted in Ceylon and West 
Africa and probably exist in many other regions. Adult and infan
tile beri-beri, closely related to vitamin B1 deficiency, are found 
wherever milled rice is used as staple cereal ; many observers have 
commented on the waste and danger involved in the decortication 
of rice consumed by native· populations. Pellagra is endemic 
in maize-eating areas throughout Asia, Africa and the West Indies. 
Scurvy-has been observed among native adults in South and East 
Africa. Deficiency of vitamin E may play a part in reducing 
fertility in many tropical and Eastern countries. Apart from the 
recognised food deficiency diseases, there can be little doubt that 
a vast amount of ill-health in the tropics and the East is due to the 
consumption of diet deficient in vitamins and other food factors. 
There is evidence, for example, that the fundamental cause of tropi
cal ulcer may be faulty and insufficient diet. W. E. McCuL
LocH (123] has adduced reasons for ascribing tropical ulcer in West 
Africa to the " chronic semi-starvation of the vast majority of 
the population ". 

In districts which suffer from avitaminoses, means of prevention 
may be found close at hand. In Nauru, in the Pacific, the distribution 

9 
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of yeast " toddy", a native drink, reduced infantile mortality 
and beri-beri and increased the birth rate [124]. In many parts of 
the tropics, extracts of rice polishings are employed in the treatment 
of beri-beri. In Porto Rico (125], extracts of Bixa orellana grains 
can supply vita~ns B1 and C. Many other similar examples might 
be quoted. 

" La meilleure politique coloniale est Ia politique alimentaire." 
More scientific research on the subject of diet in colonial territories 
is required, and campaigns against nutrition, based on public health 
and economic considerations and adapted to local conditions, might 
with advantage be initiated. The fact that the greater part of the 
population of Africa and Asia-to mention only .these two ~onti
nents-suffers from insufficient or faulty feeding is no longer a secret, 
and there is more honour to be gained in attempting to improve 
the situation than in concealing it: In the tropics and the East,. 
one finds, as in Europe, a variety of nutritional problems-a lack 
of meat, fat, milk, vitamins, etc. " In order to solve these prob
lems, economic development must be assured ; roads, railways, 
ports, irrigation canals are required ; considerable effort on the 
part of native populations, and this cannot be made unless they 
have the muscular vigour which is created only by a good diet" (126]. 

Many workers who have called attention to the existence of 
malnutrition among native populations, and who are seeking for 
remedies, recommend that policies of prevention should not involve 
unnecessary disturbance of traditional dietary habits. It is prefer
able that the foodstuffs necessary to supplement native diets 
should be sought locally. Something may be achieved by educa
tion ; national and tribal dietary customs are not inviolable physio
logical laws. Colonial medical workers have observed that nativ~ 
populations readily develop the habit of consuming three meals a 
day in imitation of Europeans. Populations consuming millet 
have readily accepted distributions of rice, which they had not had 
the trouble of sowing or reaping, in times of food shortage. 

The nature of the soil-its content of phosphorus and other 
minerals-the amount of pasture-land available, the possibility of 
employing fertilisers, methods of developing the productivity of 
the native population-all these are problems worthy of extensive 
study in the various countries which make up modern colonial 
·empires. GAuD has drawn up for Morocco a progressive programme 

': 
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which includes seed selection, " water policies ", reafforestation, 
the creation of fodder reserves, the development of sea-fisheries, 
the formation of native agricultural co-operative societies for the 
purpose of minimising the ill-effects of bad harvests. In certain 
colonies, there is a possibility of teaching practical nutrition during 
the period of military service. GILKS suggests that, in British 
East Africa, colonial policy should aim at turning the native into 
a self-supporting small-holder who has a surplus of vegetable 
products to sell. MARAZ proposes that, whenever native workers 
are assembled for some particular task, schools of cookery, at which 
an " amended " type of native cookery can be taught, should be 
established, even before the workshops themselves. 

Organisations concerned with maternal and child welfare have 
good opportunity of dealing with the problem of malnutrition, and 
the same might be said of auxiliary medical services which have 
been for some time in existence in Africa, in French and British 
possessions. 

The remarkable study of ORR and GILKS [9] on two East African 
tribes was carried out under an agreement between the Colonial 
Office and the Government of Kenya, with the assistance of two 
successive subsidies, each of £3,000, from the Empire Marketing 
Board ; it was completed with the assistance of the Rowett Research 
Institute, of Aberdeen, the Imperiai Bureau of Animal Nutrition 
and the Chemical Laboratories of Nairobi, and was published under 
the patr6nage of the Dietetics Committee of the Economic Advisory 
Council (formerly the Committee of Civil Research) of the Medical 
Research Council. 

In considering a report of RouBAUD, the French Academie des 
Sciences coloniales emphasised the desirability of developing 
fisheries, animal husbandry, centres for food preservation, and 
popular education. The Minister for the Colonies has laid down 
the Jines of preliminary enquiries which are to be carried out by 
technical workers (doctors, pharmacologists, ·veterinarians, agri
cultural experts) with laboratory facilities at their disposal [127). 

In French Africa, the Governments have taken action regarding 
the nutrition of the native workers employed in the public services 
and in private undertakings by insisting on compulsory rations 
and the distribution of fresh vegetable foodstuffs, and, for sickly 
individuals, of additional food, taken under the supervision of 
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medical orderlies [128). In Togoland, relatively over-populated 
regions have been decongested by " internal colonisation "-that 
is to say, the transfer of part of the population to other regions. 

The Far Eastern Association of Tropical Medicine, at its congress 
held in Nanking in 1934, decided to create a section on diet. It 
was recommended that, during the interval between the 1934 and 
1937 Congresses, information about native dietaries should be col
lected in Far Eastern countries. The Association envisages the 
continuance of dietary studies *er the presentation of preliminary 
reports at the next meeting. 

VIII. NATIONAL AND INTERNATIONAL 
ORGANISATION. 

It does not seem necessary to suggest schemes for the national 
organisation of public health nutrition work ; we may · confine 
ourselves, in the present report, to attempting to show that such 
organisation is desirable. Of its nature, public health nutrition 
work is but one of the functions of public health services, which 
in many countries liave already created agencies and developed 
institutions for the improvement of nutrition. If the subject of 
diet comes to occupy its due position in the teaching programmes 
of medical faculties, and is given the atte!Jtion which its importance 
warrants by maternity and child welfare services, school medical 
authorities and administrative authorities and committees, a 
special branch of the public health services to deal with the question 
seems scarcely necessary. Various examples of work in this field 
described in our report may suggest directions in which existing 
organisations might usefully develop. 

The desirability of attaching a specialist in nutrition, familiar 
with the physiological and economic aspects of the subject, to 
central public health administrations may again be emphasised. 
Further, the value of national" institutes of nutrition", specialising. 
in research and teaching, and possessing laboratories, a library, 
and exhibits suitable for popular education, seems undeniable. 
Such institutes may be expected to assume in any country a shape 
and form suitable to their purpose, and to be influenced in their 
development by national traditions and existing organisations. 
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Experience has already shown that subordinate " executive " 
nutrition workers, such as the " nutritionist " and the " dieti
tian", may· fulfil a useful role, and greater use might be made of 
agents of this kind by public services and private organisations. 
Even a small number of such workers may be valuable, in that 
they can obtain the co-operation of health visitors, etc., in educa
tional work, in out-patient departments, in schools and in the home. 

The utility of domestic science training for girls, already 
developed in many countries, cannot be over-stressed. Such 
training may take several forms : special hours may be devoted 
to it in school curricula ; it may be given in domestic science schools ; 
special classes for all ages may be organised outside the ordinary 
educational system altogether. Cooking is obviously an important 
branch of domestic science, as are the arts of wise purchasing of 
foodstuffs and of food preservation. · 

The activities of public health services in the field of nutrition 
must be based on as complete a knowledge as possible of the food 
requirements and resources of the country and the state of nutri
tion of its inhabitants. Gross consumption statistics, prepared 
for economic purposes, and general and infantile mortality ·statistics 
do not provide the public health nutrition worker with sufficiently 
detailed information. During the last hundred years, Governments 
have come to require data as to living standards, including 
information about diet in. relation to wage levels and economic 
conditions. For this latter purpose, it is necessary to make inven
tories and analyses of national food products, to study dietary 
habits and traditional customs, to learn something of the prevalence 
of food deficiency diseases and the educational level of the masses. 
One method of collecting data on such points is by family enquiries, 
which are carried out among different classes of the population 
and which have both a public health and an economic aspect. 
Family budget enquiries are often conducted by means of 
questionnaires, and may include several hundreds or even 
thousands of families ; when enquiries are based on questionnaires, 
social workers may be necessary to help the housewife to fill in 
the forms. Sometimes, responsibility for the enquiry is wholly 
assumed by specialised workers of the " health visitor " or" social 
worker "type, who visit families at home and note their food intake 
over a chosen period. A quarter in a city, a rural district, a group 
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of families connected with some particular industry, etc., may be 
made the subject of dietary enquiries, which naturally. tend to be 
more detailed when their range is small. The Conference' of Experts 
convened in Rome in 1931 (129) put forward suggestions as to the 
conduct of dietary enquiries, which were necessarily very general, 
because each such enquiry involves, according to its goal, the 
population studied, living conditions, etc.-a series of difficulties 
peculiar to itself which can be solved only by common sense. 

Ordinarily, data about food consumption are translated into terms 
of Calories and energy-yielding food factors; less frequently, analyses 
are made of the intake of certain mineral elements-e.g., calcium, 
phosphorus and iron. With the establishment of vitamin units, 
there is no reason why vitamins should not be dealt with quantita
tively in future dietary enquiries. It often happens that standard 
text-books do not contain analyses of all the foods consumed by a 
particular population group, and, naturally, all figures contained 
in such books are not entirely dependable for use in all investiga
tions ; there is evidence that the chemical composition and vitamin 
content of the same foodstuff or the same class of foodstuff may vary 
at different times and places. Difficulties of this nature are met 
with in all family dietary investigations. 

Whether such studies are made to provide a basis for public 
health work and economic planning, or whether they are made 
in order to assess the value of measures already in operation, it is 
obviously important that physical and clinical examinations of 
the group investigated should be carried out simultaneously. 
Control groups are usually necessary, even when it is possible to 
draw comparisons between conditions existing in a particular 
group and those existing in the same group at an earlier period. 

From the international point of view, needs, resources and cus
toms of different peoples and population groups are so varied that 
there can be no question of putting forward uniform plans for the 
organisation and reform of public health nutrition work in different 
countries or of establishing standards which are universally appli
cable. But despite this diversity, or perhaps indeed because of it, 
it is possible to conceive an international organisation which could 
render considerable service to physiologists and· public health 
workers occupied with practical nutrition problems. 

!\luch might be learned by the organisation of nutrition enquiries 
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and experiments to be· carried out on parallel lines in diiTerent 
countries. Experiments on the eiTect of " extra " milk in the diet 
of schoolchildren, similar to those already described, might be 
initiated in a number of countries ; the value of other foods as 
additions ~o national dietaries could be tested in the same way. 
There is, at present, a great need for large-scale dietary experiments 
to be carried out on schoolchildren, family groups, in institutions, 
etc. · The value of the various public health methods used in the 
prevention and treatment of food deficiency diseases-e.g., pellagra 
-might be studied on an international scale, along the lines already 
followed by the Malaria Commission of the League of Nations. 

The lack of uniform methods of calculation and assessment 
makes it diffic~t to compare the results of enquiries, carried out 
in diiTerent places, which are conce~ned with food intake or physical 
" state of nutrition". The Rome Conference drew up an inter
national scale of family coefficients for use in dietary enquiries; this 
scale·. is conventional in nature, and the Conference emphasised 
the obvious impossibility of putting forward a scale corresponding 
accurately to the relative food consumption of family members 
in all countries and in all circumstances. Its purpose was rather 
to obtain the conventional acceptance of a scale deriving its value 
from the fact that it exists and is used. The Conference expressed 
the hope that nutritional research workers, " though they may 
prefer to use other scales in making their particular dietary studies, 
should also calculate food intake per consumption unit in terms 
of the international scale ". Similarly, the Berlin Conference [30] 
outlined a conventional method of studying " state of nutrition", 
of which it can be. said that it is no worse and no better than 
most other current methods employed for the same purpose. For 
enquiries and experiments on an international scale, it would 
seem necessary to elaborate standard methods which are at once 
simple and easily applicable and which, at the same time, conform 
adequately with scientific knowledge. 

International eiTort might secure a more uniform approach to 
the following questions : standards- of dietary requirements ; cate
gories of energy expenditure :" heavy", " medium" and " light" 
work ; methods· of assessing" state of nutrition ". . 

For the purpose of special enquiries carried out simultaneous])_' 
in diiTerent countries, a conventional method of investigation may 
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serve (for example, that suggested by the Berlin Conference), but 
further research on this subject, which might well be organised on 
an international scale, is required, with the object of discovering 
tests which will evaluate " state of nutrition " with a minimum 
of error. Model schemata for dietary enquiries, and the publication. 
of the results of such enquiries, without rigidity and easily adaptable 
to different circumstances, might be drawn up. 

The vitamin units established by the recent International Vitamin 
Conferences (17] can already be used in dietary enquiries. 

The establishment by the Health Committee of a permanent 
commission to study the problems of nutrition has already often · 
been proposed. Co-operation between such a commission and 
specialists in different countries could be assured through the 
medium of national institutes of nutrition or special branches of 
national schools of hygiene, the directors of which could meet in 
conference from time to time like the directors of national schools 
·of hygiene, whose meetings led to the International Conference on 
Rural Hygiene in 1931. 

We may even envisage a further goal. During recent years, the 
idea of an International Institute of Nutrition has often been 
suggested in printed articles and in documents sent to the Health 
Organisation (See Annex 6). Such an institute could be serviceable, 
in that it could help to maintain contact between technical workers 
in different countries, collect and co-ordinate documentation, study 
methods of enquiry and facilitate the investigation of the relation 
between diet and economic circumstances. 

We should like to enlarge on this last point. If we might be 
allowed to suggest the lines that seem to us desirable, particularly 
at the present juncture, for dealing with the practical problem of 
nutrition, we would say that production, distribution and consump
tion have hitherto been considered mainly as economic phenomena. 
without sufficient regard to their effect on public health, but that 
the fact of the economic depression has directed attention to the 
gap which almost everywhere exists between dietetic needs. as 
detrrmined by physiology, and the means of satisfying them possible 
under existing economic conditions. The general problem of nutri
tion, as it presents itself to-day, is that. of harmonising economic 
~nd public health development. 
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ANNEX 1. 

GENERAL SURVEY OF NUTRITION IN THE UNION OF SOVIET 
SOCIALIST REPUBLICS. 

Food supply is a public service. The State does not merely inspect foodstutls 
from a health point of view and punish fraud (as in all other civilised countries) ; 
in conformity with the doctrine of the Communist Party, It aims at organising 
the nutrition of the people in accordance with the laws of physiology and the 
norms of hygiene. 

The nutrition of each individual should be determined, not by his income, but 
by his needs. 

Nutrition should supply one of the fundamental needs of man : ensure resist
ance of the organism to disease, maintain and increase capacity for work, pro
mote general well-being. 

With a view to ensuring the rational nutrition of the greatest possible number 
there are the following institutions and bodies : 

Laws . . . . • • . . • . . . . . . . . . . . . . . . . . . . . I t:;e~~0~odstutls. 
Economy· • • . . . . . . . . . . . . . . . • . . . • . • . The " Gosplan ". 

The People's Commissariats for 
Commerce, Education, Public 
Health, the Centrosoyuz, the 
Narpil. 

Scientific research. Technical advi<-e to I The National Institute of Nutrition. 
the Government • . • . . . . . . • . . . • . . • • I 

Application to preventive and curative 
medicine •....•...••...........• 

Dietaries ........•................ 

Training ofstalt .••.. , .•...•.......• 

I Clinic of Therapeutic Dietetics. 

Technical schools. 
1 Nutritional hygiene branch of the 

Training of doctors .•..... · · · · · · · · · • 1 Faculty of Hygiene. 

I School museums. 
Popular education . • . • • . . . . . . . . . . . . • Exhibitions. 

Propaganda. 

l Kitchen factories. 
Collective feeding ....•..... · .. · · · · · • Courses of individual diets. 

I 
Infants : milk dispensaries. 

Special activities • • . • . . ...•.... ~ .• , Schoolchildren : school meals. 
Sick : special diets. . 

A consolidated law is in preparation. Inspectors will be empowered to close 
any establishments that do not conform to this law. · 

Economy.-The norms or standards of alimentary requirements govern pro
duction and supply : foodstuffs for collective feeding are bought by the Centro
soyuz and the Commissariat of Commerce (10,000 million roubles for kitchen 
factories in the towns in 1934; 3,000 million roubles--excluding foodstuffs locally 
collected-for those in rural districts), 
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The Commissioner for Commerce and a member of the Supreme 'Economic 
Council sit on the Narpit, the directing organ for collective feeding. 

There are enough cereals and fats. Bread is manufactured in large bakeries 
under the supervision of the health authorities. At present, there is a shortage 
of meat and milk, the consumption of these commodities· having increased 
much more rapidly than production. 

The amount of foodstuffs imported is negligible. Within the ·country, 
however, the traffic In foodstuffs is considerable. 

The National Institute of Nutrition is not an administrative organ but an 
Institute for scientific research. It also acts as technical adviser to the Govern
ment, It studie~ the nutrition of man, both in health and illness. It Is divided 
Into the following sections : physiology and biology ; food hygiene, cooking 
technique ; dietetics and therapeutic nutrition ; feeding of Infants and mothers ; 
general education and training of technical staff ; economy : plans and statistics. 

The physiological section lays down the norms C?r standards. The standards 
It has adopted are about 15% higher than the standards allowed In Western 
Europe or in the United States of America. 

Protein Fat Carbo- Total 

Workmen and Residents of Cities: 
hydrates Calories 

Maximum for very heavy work •••. 4,300 ) u... . .............. 120 108 525 3,644 
1 to 3 years ........... 52 54 200 1,530 

Average 4 to 7 years ........... 72 57 300 2,060 
8 to 13 years ......•... 83 52 380 2,380 
14 to 18 years •..•..... 118 60 536 3,250 

Rural Districts : · 
Average, adults .......•......... 115 96 592 3,800 
\Vorkmen In overheated premises .. 130-150 

No difference Is made between the sexes, whether for children or for adults. 
These norms have been laid down after prolonged. observations on factory 
workmen who ate whatever they wanted and whose work was measured by 
the calorimetric process. Most of these observations were made In Moscow 
factories and some In other towns (e.g., Tashkent). 

Less protein and more carbohydrates are given In rural districts than in the 
cities ; 20% of the protein must be animal protein. 

The food must not be taken at random hours or In random quantities. The 
following schedule Is recommended : 

Towards 7 a.m. before work, about 
• 10.30-11 a.m. . ................... . 

•• 0 ••••••••••••• ~ •••••••••••• 0 • 

• 5 p.m. (dinner) ...................•.........• 
9 p.m. 

• 0 •••• 0 • 0 • 0 •••••••• 0 ••• 0 • 0 •• 0 ••• 0 ••• : 

25% 
20% 
40% 
15% 

Its researches. are conc~rned. particularly with the composition of proteins 
and the associatiOn of ammo-ac1ds and testing national products for vitamins : 
carotene and vitamin C In pine and fir needles. The food hygiene section 
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is concerned with processes for the rapid analysis of raw and prepared food
stuffs. Preserved foodstuffs are necessary as a reserve. The section of 
technology studies both the theory and practice of the preparation of foodstuffs, 
.condiments and sauces ; it lays down standards for the manufacture of utensils ; 
it manufactures models for the instruction of the public. 

The Clinic of Therapeutical Dietetics studies diet as a means of treating and 
preventing disease : diseases of the digestive tract, heart and blood vessels, and 
the various forms of rheumatism and nephritis, with a view to preserving and 
restoring capacity for work. About 600,000 persons in the U.S.S.R. are in 
receipt of special diets. Most kitchen factories and every restaurant have their 
" special diet section". The clinic studies mainly the relationship between 
nutrition and the reactions of the body (allergy and anaphylaxis) and. the 
introduction of prophylactic diets for the prevention of those deficiencies to 
which workers in mines, peateries and the transport industry are particularly 
liable (additional protein for workers working in a hot atmosphere). 

The High School for Foodstuffs Engineers trains technical experts for kitchen 
factories and laboratories. 

Five years' study, about 120 pupils per annum ; pupils can obtain a diploma 
at the end of the course. Three branches of training : alimentary technology, 
chemistry and physics, economy. 

There are schools of cookery of various grades. 
There are in the U.S.S.R. officials corresponding to the " nutritionists" 

and " dietitians " Ia England and the United States of America ; they receive 
a good scientific and technical education and are trained mainly for the collective 
feeding services. 

The feeding of children is studied at the Maternal and Infant Welfare Institute, 
which possesses a nutrition section and a clinic for instructional and research 
purposes. The nutrition section includes a " milk kitchen ", breast-milk store 
and a section concerned with the feeding of older children. 

The Institute of Nutrition studies the requirements of schoolchildren from 
the angle of physiology and standards of nutrition. At the Narkomzdrav, there 
is an institute for the protection of schoolchildren. School meals are provided 
in kindergartens and primary and secondary schools--in kindergartens one, two 
or three meals per diem, according to the hours of attendance, which may be 
four, six or ten. In the schools, the midday meal constitutes about one-third 
of the daily ration. Schoolchildren of the " first degree" receive one meal 
(five hours' attendance at school); those of the" second degree", two meals 
(eight hours' attendance), providing 70% of the daily ration. The midday 
meal is a compulsory minimum for all schools. · 

The system of collective feeding is outlined in the report. It is followed, not 
only in the restaurants of kitchen factories, but also in the restaurants of co-· 
operatives, schools, universities, and, In the country, in the Sovkhozes and 
Kolkhozes ; these rural organisations are destined to form a framework for the 
development of collective feeding and dietetic hygiene in the U.S.S.R. 

This organisation should be judged in the same light as the organisations of 
other countries--i.e., bearing in mind the past and preseni situation of the 
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nation and, above all, of the mass of the population. The organisation forms 
a whole, in which the State, directing the total activity of the country, Is alone 
qualified to settle the relationship between alimentary needs and production, 
and between production and the general economy of the country. The State 
directs, and is everywhere present. The Stale does not, however, necessarily 
mean the central power : workmen's committees, co-operatives, syndicates, 
educational institutions--each, in their own sphere, administer this system 
of collective feeding. The main characteristic of the system Is that the supply 
of food is a public service, like the financial, commercial, educational, public 
health and economic services. It is organised with a view to securing the great
est benefit for tbe greatest number. Therapeutic dietetics for the protection 
of public health is given as much attention as normal nutrition. Collective 
feeding is regarded as one of the most efficient methods of applying the results 
of science and ensuring a rational nutrition of the people. The U.S.~.R. can 
produce from its soil all that it requires to maintain its population. 

ANNEX 2. 

DIET IN DANISH RESIDENTIAL INSTITUTIONS. 

Towards the end of the last century, a beginning was made In the direction of 
the scientific regulation of diet in certain Danish public Institutions, which 
included poor-houses, municipal hospitals and prisons. The Government, 
advised by the Royal College of Health, issued regulations ultimately based 
on the dietary standard for a labourer put forward In 1876 by VolT: protein 
118 grammes, fat 56 grammes, carbohydrate 500 grammes : Calories, 3,000. 

The National Board of Health, established In 1909, has control over most 
Danish public institutions, and its approval of the diet provided by each insti
tution must be secured. There are, however, certain private institutions under 
State control, such as sanatoria for consumptives and homes for the feeble
minded, which do not fall under its jurisdiction, and in small rural communes 
the dietary regimes in poor-law institutions are supervised by the County 
Medical Officer. The Professor of Hygiene in the University of Copenhagen, 
who is ""' ofllcio a member of the National Board of Health, has, In practice, the 
duty of supervising the diet in the public Institutions concerned. 

The original dietary regulations drawn up for Danish public Institutions 
have been modified (a) as knowledge of the dietary habits of the people has 
accumulated, (b) in accordance with certain experience gained during the War 
and (c) with the advance of the science of nutrition. 

A number of family budget enquiries, carried out between 1900 and 1920, 
provided exact Information about the dietary customs of various social classes 
In Denmark, both urban and rural. On this basis, It was possible to calculate, 
not only the Calorie, protein, fat and carbohydrate content of the various diets, 
but their composition as regards actual foodstuffs. It was found that the 
consumption of protein and fat in .all classes is rather higher than the VolT 
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standard ; it approximates, in fact, more closely to ATWATER's American 
standard. 

During the War, however, when a rigid system of rationing was Introduced 
and scrupulously enforced, the amount of meat (beef, mutton, and especially 
bacon and pork) in the diet of the people was greatly reduced ; in other words, 
their Intake of protein and fat became considerably smaller. Less bread made 
from refined wheat-flour was consumed and more rye bread (the latter mixed 
with wheat-bran). These changes . were without apparent i1l effects on the 
health of the population, and the whole experience has influenced the dietary 
regulations for public institutions. Reduction of the quantities of beef, mutton, · 
pork, bacon and fish In the diet of an Institution reduces cost, and there has 

. been a tendency to make this reduction, especially in drawing up regulations 
for Institutions In which the greatest economy must be practised. The provi
sion of rye bread Instead of wheat bread, encouraged by the existing regulations, 
also makes for economy. 

The influence of recently gained knowledge In the field of nutrition can be 
traced in the various dietary schedules at present in force. During the early 
years of the War, BLOcH observed the occurrence of xerophthalmia In Copen-. 
hagen children fed on a diet entirely deficient In milk fats ; when the rationing 
system, ensuring a supply of milk fat to all the population, was instituted, 
xerophthalmia disappeared. In 1920, however, cases of xerophthalmia occurred 
in certain Danish asylums. To ensure adequate provision of vitamin A and the 
avoidance of such symptoms of vitamin A deficiency as xerophthalmia, a certain 
amount of milk Is Included In the poorest dietaries, and stress Is laid on the 
necessity of supplying green vegetables as generously as possible ; as a rule, 
however, margarine is given In preference to butter for reasons of economy, in 
spite of the superior vitamin content of the latter. In general, dietary schedules 
at present In force are reasonably satisfactory as regards their content of energy, 
energy-yielding food factors, mineral salts and vitamins. 

Apart from the regulation of diet In public institutions, the Professor of 
Hygiene In the University of Copenhagen, who directs the University Hygienic 
Institute, assumes the responsibility of advising private Institutions the authori
ties of which may wish to have their system of feeding organised on scientific 
lines. When such advice Is asked for, a " dietitian" (a woman graduate of 
University standing) is sent from the University Hygienic Institute to the 
Institution concerned. She stays there a few weeks, and then returns to the 
University Hygienic Institute, where, In collaboration with the Professor, she 
draws up a scheme of scientifically satisfactory nutrition. This is provisionally 
tried out for three months. During the last fifteen years, many private Insti
tutions have taken advantage of such advice. 

In general, the dietary regimes drawn up in the Hygienic Institute have 
given satisfaction to the boards of management concerned. It has been noted 
that when catering Is organised by untrained individuals, the result Is often 
dullness and uniformity, whereas In the schedules drawn up In the Hygienic 
Institute, a varied and Interesting diet Is aimed at. It has also been observed 
that the scientific control of diet results in economy, a fact which makes lnstitu-
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tions ready to take advantage of the assistance of the Hygienic Institute in this 

matter. 
Eventually, it is hoped that all residential instituti~ns in Denmark will have 

their systems of catering organised on scientific lines. Regulations have recently 
been framed for temporary " houses of detention" and suitable schedules will 
be drawn up for certain boarding-schools in the near future. A scheme is on 
foot to set up standards with regard to all foods supplied to public institutions, 
which would take nutritional quality into account as well as purity. 

ANNEX 3. 

PROPAGANDA IN FAVOUR OF THE CONSUMPTION OF MILK 
AND CHEAP MILK FOR SCHOOLCHILDREN. 

In the United-Kingdom, the Milk Marketing Board controls the sale of all 
the milk in England and Wales. To this Board is affiliated the National 
Milk Publicity Council, which 'comprises representatives of milk producers 
and distributors, doctors, medical officers of health and representatives of the 
Ministries of Agriculture and Public Health. 

The National Milk Publicity Council issues propaganda literature which 
emphasises the nutritional value of milk. Attempts have been made to popular
ise the use of milk in industrial centres and mining areas. 

Some years ago, the National Milk Publicity Council, with the approval of 
the Board of Education, originated a scheme for increasing the milk consumption 
of schoolchildren. For a penny a day, the children can belong to a " Milk 
Club" and receive one-third of a pint of milk dally. This scheme was extended 
by the Milk Act of 1934 : all schools under the control of State or education 
authorities may participate in the scheme ; in other words, it is working-dass 
children who mainly benefit by it. The milk must be approved by the school 
medical officers concerned. There is no distribution of milk to schoolchildren 
in the absence of a local milk supply which satisfies the conditions laid down. 
About 3 million children benefit by the present organisation. 

In France, propaganda in favour of milk and the distribution of milk in s~hools. 
Is carried out by or under the auspices of two organisations similar to those in 
existence in England : the Office du Lait and the Office National de Propagande· 
pour !'Organisation et le Developpement de Ia Production et Ia Consommation 
du Lait, du Beurre et des Fromages. 

These organisations were State subsidised from their very f~undation. The· 
Office National de Propagande has issued an interesting propaganda publication 
under the title of "La France Laiti~re ", to which is appended a year-book. 
It also sets up committees in the Departments which organise clean milk com
petitions and conduct propaganda : these Committees number at present 4 7. 
The Office National de Propagande has also organised " Milk Days" In connec-
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tion with the great regional fairs and markets (at Bordeaux, Lille, Lyons and 
Toulouse) and has produced a talking film. The two Offices have contributed 
to the provision of cheap milk for schoolchildren in conjunction with the schools' 
administrative authorities and the Caisses des Ecoles ; hitherto, this movement 
has been particularly pronounced in the Department of the Seine, but it Is 
already beginning to make headway In the provinces. Attention may also be 
drawn to an effort which is being made to provide soldiers in barracks with 
rafi au lait In the morning Instead of black coffee. The Office National has 
distributed hundreds of thousands of copies of posters and pamphlets. 

According to its articles of foundation, the Office du Lait is required to study 
all the economic, scientific, social and technical questions relating to milk. 

In France, as in England, the distribution of milk to schoolchildren has been 
encouraged by an agreement between the producers and hygienists such as 
J. RENAULT and the leading exponents of " School Hygiene". 

In Italy, there are analogous institutions with similar programmes. The 
National Milk Committee, founded in 1931 in connection with the National 
Syndicate of Agricultural Experts presided over at its inception by the Minister 
of Agriculture, aims at organising enquiries and research with a view to bringing 
about better and more rational production and consumption of milk and Its 
derived products. This Committee comprises agricultural, Industrial, commer
cial, mechanical, economic and scientific sections. In 1932, it organised the 
first National Dairy Produce Congress. From its foundation, the National 
Committee has aimed at developing the consumption of milk in schools and 
barracks. 

ANNEX 4.. 

FRANCE. 

SCIENTIFIC SOCIETY OF ALIMENTARY HYGIENE 
(SOCIETE SCIENTIFIQUE D'HYGIENE ALIMENTAIRE). 

The Scientific Society of Alimentary Hygiene and Rational Nutrition, 
recognised by law as a public utility association, aims at the encouragement 
and teaching of the sciences In their application to human and animal nutrition. 
It has undertaken the teaching of advanced cookery. At the time of its found
ation, it was also invested with an economic and social function-namely, the. 
protection of public health and well-being in times of economic depression and 
high cost of living. 

It includes a laboratory of bio-energetics and a physiological laboratory (for 
research into the chemical composition of foodstuffs, their nutritional value and 
their combination Into well-balanced diets ; researches on vitamins) and an 
experimental station, the special purpose of which is to investigate questions 
relating to the feeding of live-stock In the form in which they arise in agricultural 
practice. 
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It publishes a Bulletin, which serves as a link between the members of the 
Society and the general public. 

It has attempted to make a contribution to the study of nutrition on the 
international plane. During the War, the Allied Governments set up an Inter
Allied Scientific Foodstuffs Supplies Commission, which laid down directives 
of a scientific nature to serve as a basis for the decisions taken by the general 
foodstuffs supplies services. The Scientific Society of Alimentary Hygiene 
has resumed this practice and, In consideration of the vital importance of 
research on nutrition, has caused official representations to te made to the 
League of Nations with a view to the creation of a permanent body to co·ordin
ate, encourage and make known the .efforts of all research workers who have 
made" useful contributions to the science of nutrition from whatever point of 
view. 

The duties of this International Scientific Nutrition Commission would be : 
(1) to consider the standardisation of methods of enquiry and research regarding 
the production and use of foodstuffs, and subsequently to collect on this subject 
the most complete scientific, practical and administrative information possible; 
(2) to promote experiments, research work and enquiries in the contracting 
countries, and, with the co-operation of the competent administrative authorities, 
institutions and associations, to contribute to the development, teaching and 
popularisation of the sciences in their application to nutrition. 

In this way, the contracting States would be enabled to take advantage of 
the results obtained ; each of them would be able to adopt, at its own discretion 
and in its own time, any measures, in harmony with the laws of nature, regarded 
as desirable in the general interests of the human race. 

In 1933, a Centre of Economic Nutrition Research (Centre d'etudes econo
miques de !'alimentation) was set up in Paris, with a membership consisting 
mainly of engineers, former pupils of such important schools as the Ecole 
polytechnique, Ecole centrale des Arts et Manufactures and the lnstitut agro
nomique. The Centre publishes a Bulletin ; it concerns itself more particularly 
with " questions relating to nutrition from the point of view of agricultural 
production and consumption, and more especially the maintenance of a balance 
between the two". This new Centre is actively supported by the Scientific 
Society of Alimentary Hygiene. · 

ANNEX 5, 

ORGANISATION FOR IMPROVING NUTRITION IN JAPAN. 

The organisation for improving nutrition in Japan consists of two sorts of · 
institutions : an Institute of Nutrition and organisations in the prefectures. 
The Institute is subordinate to the Ministry of the Interior; it was inaugurated 
on December 17th, 1921, as a national Institute, at that time unique in the· 
world. 
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I. IssTITUTE oF NuTRITION AND ITs AcTIVITIEs. 

It conducts enquiries and studies regarding the nutrition of the people and 
the relationship between nutrition and public health, economy, labour and 
general alimentation. The results of the researches made by the Institute 
and their dissemination exercise a direct or Indirect influence on the well-being 
of the people. 

The organisation of the Institute is as follows : 

1. Section for elementary research : 

(a) Chemical analysis ; 
(b) Examination of nutritive exchanges (metabolism) ; 
(c) Physiology and pathology ; 
(d) Physics. 

2. Section for research into the practical use of foodstuffs : 

(a) Natural foodstuffs (including foodstuffs used in times of emergency 
or famine), manufactured foodstuffs and the growing of cereals ; 

(b) Economic feeding ; 
(c) Conservation and distribution of foodstuffs ; 
(d) Cooking and utensils ; 
(e) Nutrition of children ; 
(f) Utilisation of refuse. 

3. Enquiries section : 

(a) Enquiries, statistics and material drawn from history ; 
(b) Courses, exhibitions, propaganda In the matter of nutrition. 

4. Section for general questions. 

Summary of the Main Work of the Institute. 

1. Researches with a view to improving the manner in which rice Is consumed 
2. Researches with a view to improving the manner In which wheat is 

consumed. 
3. Researches with a view to improving the manner in which millet Is 

consumed. 
4. Researches on the adsorbing clay used for treating rice and wheat 

polishings. 
5. Research with regard to standardised food In Japan. 
6. Research into the nutrition of intellectual workers. 
7. Research work In connection with economic feeding. 
8. Research work in connection with the utilisation of refuse. 
9. Research with regard to foodstuffs used In time~ of emergency and famine. 

10. Researches concerning the improvement of the human constitution. 
11. Research Into the production of foodstuffs. 
12. Research Into the manufacture of foodstuffs. 
13. Research with a view to improving- the quality of foods. 

10 
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Papers have been read on these subjects to the " Dietetics Society " (forty
two general assemblies have been held up to date), summaries of the same being 
published in the Bulletin of the Institute of Nutrition or In other scientific reviews. 
The Institute also publishes from time to time a Report of the Institute of Nutri
tion, in which this work is described in detail. 

Practical activities of the Institute.-The Institute plays a great part In improv
ing conditions of daily life; consequently, practical work must not be overlooked. 
A special training-course would be an excellent means to achieve this end but, 
for reasons of economy, the Institute has not yet been in a position to organise 
it. Nevertheless, when public or private societies, or schools or factories, desire 
to organise a training-course or lecture on nutrition, the Institute is always 
prepared to send one or two organising specialists •. From January 1921 until 
August 1934, the Institute had lent its assistance at 938 meetings and 1,257 
lectures. 

AI; a result of the efforts made by the Institute for research and propaganda 
in the matter of the nutrition of the people, the State has adopted a law concern
ing the despatch of " nutrl.tion officers " to the local Governments for the 
purpose of giving practical instruction to the inhabitants. These officers are 
increasingly sought after by hospitals, boarding-schools, etc. 

The Institute has also studied the problem of Improving the nutrition of the 
rural population. 

Dr. SAIKI, Director of the Institute of Nutrition, has organised a school of 
nutrition. " Nutrition officers" who have studied there now act as advisers 
In the local governments, factories, schools, hospitals and agricultural villages. 

II. ORGANISATION IN THE PREFECTURES. 

Attention has been devoted to the following subjects : enquiries on nutrition, 
nutrition statistics, school meals, courses and lectures, pamphlets, exhibitions. 
Thirty-three " nutrition officers " took part. 

III. SCHOOL MEALS IN JAPAN. 

The State Treasury decided to grant a minimum of 880,000 yen to Improve 
the nutrition of schoolchildren, In accordance with current requirements and 
educational conditions. This sum was Intended to provide for 100,000 children 
per annum, that being the minimum number ol children who are unable to pay 
for school meals. 

After one year-that Is to say, at the end of March 193~380,548 children 
had been given school meals (338,329 free of charge and 42,268 for payment). 
At the end of March 1934, the total number of children who had received 
school meals was 637,425 (512,632 free of charge and 124,793 for payment). 
The surprising Increase in the number of meals paid for proved that teachers 
and parents have realised the Importance of school meals. 

The Ministry of Public Instruction allocated 1,089,536 yen for meals for the 
year 1933. If to this amount Is added expenditure and gifts by the prefectures, 
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communes and other bodies, the amount exceeds 1,592,000 yen, including 
expenditure on meals ·paid for by over 120,000 children ; the total amount per 
annum exceeds 2 million yen. The institution of school meals may be compared 
to the system which has been in force in England for a very long time. 

ANNEX 6. 

RECOMMENDATIONS IN FAVOUR 
OF AN INTERNATIONAL NUTRITION INSTITUTE. 

In May 1926, on the motion of the League of Austrian Women, the eighth 
meeting of the International League of Women voted a resolution In favour 
of an International Institute for Research on Nutrition. The Idea has been 
frequently supported in the review Die Volksernl1.hrung. The following sec
tions have been proposed : statistics and records ; economic section ; enquiries 
and epidemiology ; standards ; physiological research ; clinical research. Scien
tific expeditions. Education. ·Museum and exhibitions. 

In a note addressed to the Health Section in 1931, Professor ABDERHALDEN 
demonstrated the need for an International Centre for nutrition studies, with 
particular reference to the nutrition of children, the relations between nutrition 
and economics, between nutrition and wages, and between nutrition and Infec
tious diseases, and, in the last place, to the standardisation of the methods 
applied to nutrition problems. 

" The problem of the relationship between nutrition and health throughout 
the world is of sufficient importance to merit the attention of the League of 
Nations " and also to be made the subject of an organised international eflort.• 

The National Nutrition Institute at Moscow is in favour of an International 

conference of . experts. 
(See Annex 4 for the recommendation of the Scientific Society of Alimentary 

Hygiene, Paris.) 

ANNEX 7. 

STUDY OF THE NORMAL FUNCTIONING 
OF THE ALIMENTARY CANAL. 

Summary of the scheme suggested by R. BENSAUDE and J. Ch. Roux in a 

note to the Health Section : 
1. Establish, by methods of research previously agreed upon, the normal 

type of digestive system : morphology, mechanical work, digestive secretions, 

microbic flora, excretions. 

• J. B. ORR, of the Rowett Institute, Aberdeen ; Address to the Dundee 
Section of the British Medical Association, Medical Ruord, May 1st, 1931. 
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2. Apply this first test to groups of young subjects belonging to different 
countries--for instance, young European and American (United States) soldiers. 
. Comparison of results by an international commission of experts. 

Establish the best methods for estimating the normal condition of the digest
ive system. 

3. Apply the latter test to the study of nutrition among the different races 
or countries. Study the morphological or functional changes In the alimentary 
canal under the influence of different diets : 

• 
(a) Research should bear first on a specific food : secretions, passage 

through the alimentary canal, utilisation, waste, assimilation ; 
(b) Then ·on the various foods employed by man : to what extent are 

they in keeping with the alimentary canal's means of adaptation ? 
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·- TUBERCUUN STANDARDISATION 
AND TUBERCULIN TESTS 

By 

Dr. Ta. MADSEN and Dr. Jous. HOLM, 

State Serum Institute, Copenhagen. 

Considerable divergencies appear in the results of certain of the 
series of tuberculin tests carried out recently, but as there was no 
uniformity in the tuberculin used or the type of test employed, it 
is hardly possible to compare the results, and valu.able material is 
thus lost for the study of tuberculosis epidemiology. The obvious 
remedy to this state of affairs would be the adoption of the standard 
tuberculin and of a standardised test. 

1. TUBERCULIN. 

Examination of the various commercial tuberculins having 
shown that their strength differs considerably, the Health Committee 
of the League of Nations, desiring to bring about uniformity in 
this field, requested CALMETTE, in 1924, to go into the whole ques
tion. Th~ results of his work appeared in a report by CALMETTE 
and DE PoTTER entitled " On the Titration of Tuberculin " (League 
of Nations, document C.H.429.1926). The authors recommended 
an intracutaneous test in sensitised guinea-pigs for titration, and 
emphasised the importance of obtaining a standard preparation. 
Accordingly, the Health Committee made arrangements for com
parative tests of the different tuberculin preparations in a number 
of laboratories.l These tests having showed that the standard 

• HusTED, Erik : .-lela path. tl micr. Scand., Suppl. 111, 167, 1930. 



476 TUBERCULIN STANDARDISATION 
. . 

tuberculins used in Frankfort-on-Main, London, Paris and Tokio 
were of equal strength, it became possible to propose the adoption 
of an international standard tuberculin, and the proposal was made 
at a session of the Health Committee held in Frankfort in April 
1928. 

The National Institute of Medicai Research, London, offered 
to place a certain amount of standard tuberculin at the disposal 
of the Health Committee to be distributed by the State Serum 
Institute, Copenhagen, acting as central laboratory. Later on, 
standard tuberculin in suitable quantities for distribution was 
prepared at Copenhagen, and the international standard tuberculin 
has since then been distributed from the latter institute. Detailed 
studies designed to throw light on the mechanism of standardisa
tion have been carried out by Johs. HoLM : " ResultateJ." over 
Tuberkulin, lokale Tuberkulinmetoder og disses Anvendelse paa 
Mennesker " C' Investigations on Tuberculin, the Local Skin 
Tuberculin Tests and their Application in Man "), Copenhagen, 
1934. 

Several methods exist for the standardisation of tuberculin : 
notably, the shock method in tuberculous guinea-pigs and· the 
intracutaneous test in guinea-pigs or in man. 

As tuberculin is mostly used in man for diagnostic purposes, it 
might appear to be sufficient to test the cutaneous effect. But as 
it is also employed for other purposes, it was considered useful to 
standardise by the shock reaction as well ; this appeared specially 
important in view of the recent hypothesis that shock activity and 
cutaneous activity are dependent on two different substances in the 
tuberculin. 

The shock test in tuberculous guinea-pigs is by far the most 
expensive and the most unreliable of these methods ; the 
intracutaneous test in man, when it is possible to apply it, is 
obviously the method of preference. 

The present international standard tuberculin is prepared in the 
same way as Koch's Alltuberculin. However, efforts are being 
made to obtain a purer preparation and two interesting proposals 
have appeared in recent years ; Douglas and Hartley have prepared 
~ubercul.in on a synthetic medium and have titrated it against the 
m:ernatlonal standard tuberculin, while the Americans, Long, 
Se1bert and Aronson, going still farther, have worked out a purified 
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and dried tuberculin (Purified Protein Derivate) which they suggest 
should be the international standard. Even if a purer standard· 
preparation should be obtained, it should always be titrated against 
the present international standard preparation. 

Another important question, that of the preparation of stable 
tuberculin dilutions, appears to have been practically solved. by 
the use on the one hand of a bufTer solution, and on the otlwr of 
dried tuberculin. 
· Finally, it must be pointed out that, for diagnostic purposes, no 
<li!Terences have been detected between tuberculins prepared from 
a human or from a bovine strain. 

2. THE TUBERCULIN TEST. 

Three practical methods of carrying out the tuberculin test exist 
:at present : 

The intracutaneous (Mantoux) reaction ; 
The cutaneous (Pirquet) reaction ; 
The percutaneous (Moro) reaction. 

(a) THE INTRACUTANEous (MANToux) REACTION. 

The intracutaneous (Mantoux) reaction has, in our experience, 
based on about 11,000 individuals, 1 proved to be far superior to 
the others when it is performed as follows : 

(1) Injection of 1 ~0 milligramme standard tuberculin ; 
(2) Reaction read 3 days later, and, if negative, 1

1
0 milli

gramme of the same tuberculin is injected ; 
(3) 3 days later the reaction is read, and, if negative, 

1 milligramme is injected. 
In Denmark, the reading is taken on the third instead of on the 

second day, as recommended by Opie and others, in order better 
to distinguish between a possible pseudo-reaction (disappearing 
by the second day), and the specific reaction which remains and 
may even persist for several days. 

• These extensive experiments have been greatly facilitated by a grant from 
the Rockefeller Foundation. 
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We did not dare to adopt the simplest procedure, tha~ of two 
injections going directly from 1~0 mg. to 1 mg., because there were 
a good number of severe enough reactions after the second injection. 
Therefore in a non-tuberculous environment, where it is essential 
that disagreeable reactions should be avoided, we prefer the system 
of .three injections. · 

The great ·advantage of the intracutaneous test is the simplicity 
of the technique, for it is possible to see immediately whether the 
injection has been made correctly. Furthermore, it can be performed 
rapidly, a point of considerable interest when a large number of 
schoolchildren are to be tested. An investigator with a little 
experience can perform 200 tests in an hour. Finally, this method 
has the considerable advantage over all others that it permits of an 
increase in the amount of the tuberculin introduced. The import
ance of this factor is demonstrated in Figure 1, which shows the 
incidence of tuberculin sensitivity to the introduction of the three 
different amounts in positive individuals between 7 and 17 years. 
Of these, 50 to 68% were positive with 1~ milligramme ; 89 to 97%, 
with 1

1
0 milligramme ; and the remainder only positive with 1 milli

gramme. 
Figure 2 shows the distribution of positive reactors at different 

ages in various population groups. It is particularly interesting 
to note the result of the test in older persons (69 to 93 years). Of 
all tuberculin-positives, only one-third reacted positively with 

1~0 milligramme; another third, with 
1
1
0 

milligramme ; and to obtain 
a positive reaction in the remainder, it was necessary to increase 
the amount of tuberculin to 1 milligramme. 

(b) THE CuTANEous (PIRQUET) TEsT. 

This classical test may, as is well known, give comparable results, 
especially in cases of recent tuberculosis. The Pirquet test, how
ever, has the drawback, if employed for mass investigations per
formed by a number of persons, that it is exceedingly difficult to 
obtain a uniform technique, whether the drilling or the scarifica
tion method is used. 

_A ~ore s~rious dis~d~antag~, however, is that a graduated test 
With mcreasmg doses 1s Impossible, and therefore the total number 
of tuberculin-positive reactors is not ascertained. To illustrate 
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this, an investigation at R0nne (Dr. HELSTED) is described hereafter 
(Figure 3). 

It appears that of 549 tuberculin-positives only 42% reacted 
to the Pirquet test performed with standard tuberculin, whereas 
the Mantoux test (with 1~0 ·milligramme), performed at. the same 
time, gave 53%. To ascertain whether better results would be 
obtained by repeating the . Pirquet test with a strong tuberculin 
(three times the international standard tuberculin), the negative 
reactors were tested with Pirquet (P I I) and Mantoux tests (fu milli
gramme) (Mx II). By this means, the percentage of tuberculin
positives was increased to 65 and 80 respectively, but only when the 
Mantoux test of 1 milligramme (Mx I + II + III) was used was 
the total number of reactors obtained. This. shows <:!early the 
number of tuberculin-positives which would be missed by perform
ing only the usual Pirquet test. The last experinlent was carried 
out on individuals between 15 and 25 years. In younger persons, 
the difference is generally less pronounced, the ordinary Pirquet 
test corresponding to a Mantoux test with 1~0 milligramme. 

Similar experiences based on extensive examinations are reported 
from many other quarters-e.g., England (o'ARCY HART), the 
United States of America, Germany and Sweden. 0PIE, who has 
had very considerable experience in this field, clainls that for mass 
investigations the intracutaneous test must be completed by the 
use of a dose of 1 milligramme standard tuberculin. 

It must be concluded that for mass investigations the Pirquet lest 
is not to be recommended. · 

(c) THE PERCUTANEous (MoRo) TEsT. 

This test has the advantage of not requiring any instruments, 
and is therefore more popular, especially for tests on children. 
The work in Denmark reveals the interesting fact that the sensiti
vity of the test decreases after about 12 years and becomes less and 
less marked with increasing age. To illustrate this fact, we cite 
the following investigation on 2,153 persons from 7 to 18 years, in 
whom the Moro test was first performed, followed by a Mantoux 
test with !.. milligramme (Figure 4). It shows to what extent the 

so I b . Moro test is defective in older individuals. 1 n order to o tam 

• Had the Mantoux test been made with 1 milligramme, the diflerence would 
have been still more pronounced. 
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maximum results with the Moro test, the use of a strong prepara
tion is necessary-for example, a tuberculin three times as strong 
as the international standard . 

• • • 
The general conclusion which emerges from the investigations. 

we have summarised is that the sensitivity of the Pirquet and Moro
tests corresponds to a Mantoux test performed with 1~ milligramme
slandard tuberculin. To determine all the tuberculin-positives, the 
negative reactors must be re-tested with an intracutaneous injection 
of lo milligramme, and eventually with 1 milligramme. 

Only a complete intracutaneous test ending with a dose of 1 milli-· 
gramme can be considered a standard method for mass investigations~ 
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MANTOUX TEST. 

Fig. 1.-PosiTIVE ScHooL CHILDREN. 

Percentage reacting to 1/100 ; 1/10 
and 1 mg tuberculin. 

Fig. 3. - PIRQUET AND MANTOUX 

TEsTs. 

Percentage of positive reactions with 
each test. 

(540 tuberculin positive individuals 
15-25 years old tested in Renne 

in 1934). 

Mx I 
Mx II 
Mxlll 
p I 
PII 

Mantoux, 1/100 mg. 
• 1/10 mg. 
• 1 mg. 

Pirquet. standard tuberculin. 
• , tuberculin _ 3 times 

atandard strength. 

Fig. 2. - PostTIVB REACTORS IN 
DIFFERENT AGES. 

Percentage reacting to 1/100, 1 /10 
and 1 mg tuberculin. 

Fig. 4. - MoRo AND MANToux TEsTs 

IN SCHOOL CHILDREN. 

Percentage of positive Reactors with 
each test. 



LATEST RESULTS OF TYPHOID SEROLOGY. 
(Their bearing upon the production and testing of typhoid vaccin88 

and therapeutic sera ae well ae upon typhoid diagnosis.) 

By 

F. KAUFFMANN, 

State Serum Institute, Copenhagen. 

The discovery of the new typhoid Vi antigen (virulence antigen) 
by A. FELIX and R. M. P1rr, as well as the detection of the new 
serological V-W change of form by F. KAuFFMANN, has introduced 
such vitally important improvements in the experimental basis 
upon which the production and testing of typhoid vaccines and 
therapeutic sera rests that they must necessarily be taken into 
account in such production and testing. At the same time, this 
accession of new knowledge has completely eliminated the difficulties 
and irregularities formerly encountered in serological typhoid 
diagnosis. We may therefore say that great progress has been 
made both in the diagnostic and in the therapeutic field. 

This paper canno~ claim to give more than a general survey of 
the whole field, and the reader is referred for details to the literature 
, quoted at the end. · 

THE ANTIGEN STRUCTURE OF THE TYPHOID BACILLUS. 

Nowadays, we can distinguish three kinds of typhoid bacillus 
antigen : 

(1) The 0 antigen-i.e., the thermostable body antigen; 
(2) The H antigen -i.e., the thermolabile flagellum antigen; 
(3) The Vi antigt>n-i.e., the thermolabile body antigen. 

In accordance with the nomenclature first applied to B. proteus 
by WEIL and FELIX, the thermostable body antigen of the typhoid 
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bacillus-the principal representative of the Salmonella group
bas been designated by 0. 

This 0 antigen is to be found in all smooth forms of the typhoid 
bacillus, since it represents the body substance of the bacillus, 
whereas the H antigen corresponds to the flagellar organ. The 
H form should therefore more correctly be termed 0 H form, since 
it contains both antigens. The 0 form, on the contrary, contains· . 
0 antigen alone, since it has no flagellum. Pure 0 forms can occur 
spontaneously.or can be produced artificially by growth on carbo
lised media. The flagellum antigen of the H form is thermolabile, 
whereas the 0 antigen is thermostable. The 0 antigen will stand 
two hours' heating at tooo C., whereas the H antigen is destroyed. · 
The 0 antigen is also unaffected by treatment with absolute alcohol, 

. which destroys the H antigen. If, therefore, it is desired to produce 

. pure 0 antigen from normal flagellate bacilli (0 H forms), the 
simplest procedure is to heat the bacilli to tOOo C. or treat them with 
alcohol. 

· When used on animals and human beings for purposes of inununi
sation, the 0 and H antigens pro,duce qualitatively different agglu
tinin-viz., 0 and H agglutinins. 

H agglutinin yields a floccular flagellar agglutination which 
occurs rapid•y and is easily disaggregated on shaking; this contrasts 
with the granular 0 agglutination, which is established more slowly, 
is more difficult to disaggregate by shaking and resembles the 
dysentery type of agglutination. It can be shown by direct 
microscopy on the hanging drop that there are real qualitative 
differences as between H and 0 agglutination. Whereas H agglu
tination produces complete immobilisation at a stroke and results 
in a loose kind of agglutination, motility is preserved in 0 a_gglutina
tion, even for the agglutinated bacilli, which adhere at their poles 
(polar agglutination) and produce highly characteristic figures such 
as chains, stars, garlands, etc., which swim about in the field of 

. vision. 
The point of action of the H agglutinins is the flagellum ; that of 

the 0 agglutinins, the poles of the bacillary body. 
Whilst the 0 antigen usually develops in a satisfactory way upon 

the ordinary media, the H antigen makes a greater demand on the 
medium. To secure a good development of H antigen, a soft agar 
(about 2%) should be used which has been prepared from meat 

11 
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broth and must be poured out in thick dabs and used in a damp 
state. Nevertheless, freshly isolated typhoid strains may, on 
occasion, be of the 0 form, and consequently non-motile, in which 
case no agglutination in H serum will occur. We should then speak 
of H inagglulinability attributable to the absence of flagella. 

On the other "hand, we speak of 0 inagglulinability if no aggluti
nation in 0 serum occurs, despite the presence of 0 antigen. This 
0 inagglutinability is of comparatively frequent occurrence with fresh 
typhoid strains and proves somewhat disturbing in. routine work, 
especially if accompanied by H inagglutinability. These two kinds 
of inagglutinability have nothing in comm~n ; they can occur 
independently of each other, but also simultaneously. In the 
latter case, it has been usual to speak of " inagglulinable " strains. 

Whilst H inagglutinability was explained by the a~?sence of ' 
flagella, the cause of 0 inagglutinability had remained a mystery 
until recently. It was known that this 0 inagglutinability could 
be eliminated by various procedures-for instance, by heating
but the real cause remained unexplained. The explanation was 
furnished J:iy the discovery of the new Vi antigen, which produces 
this 0 inagglutinability, though it has not been possible so far to 
explain why. · An explanation which suggests itself at once is that 
this Vi antigen is a sheath-antigen enclosing the body of the bacillus . 
in a kind of capsule, thereby preventing the fixation of the 0 agglu~ 
tinins. Indeed, it can be proved under suitable experimental condi
tions that 0-inagglutinable bacilli do not fix 0 antibodies, or do so 
only to a limited extent. It has, however, not been possible up 
till now to demonstrate the presence of a capsule or an outer slimy 
covering. The Vi antigen has been given that name because the 
0-inagglutinable forms of typhoid bacilli which contain Vi antigen 
are more virulent on white mice than the readily agglutinable 
forms which are devoid of Vi antigen. 

THE DETECTION OF Vi ANTIGEN. 

For the detection of Vi antigen, a Vi-immune serum is necessary
that is to say, an immune serum containing Vi agglutinins. In 
order to produce such a serum, rabbits are immunised with live 
typhoid bacilli in which the Vi antigen is developed to a maximum. 



TYPHOID SEROLOGY 

This maximum development of Vi antigen is shown by their 
0 inagglutinability, since these .strains, in a live state, produce no 
0 agglutination. For purposes of immunisation, bacilli killed by 
formalin or formalin extracts can be used instead of live bacilli ; 

· the latter would, however, appear to be {!lore suitable for the 
attainment of higher Vi titres. The immune sera produced by 
means of such 0-inagglutinahle typhoid strains contain, however, 
in addition to the Vi agglutinins, 0 and H agglutinins as well ; so 
that these sera must be exhausted with a typhoid strain having 
no Vi antigen-e.g., with strain H 901-in order that pure Vi serum 
may be secured. When Vi serum (Vi-0-H) is exhausted by means 
of strain H 901, all 0 and H agglutinins are thereby removed and 
only the Vi agglutinins remain. The agglutinations obtained with 
such Vi sera consequently afford complete evidence of the presence 
of Vi antigen. 

If no Vi serum is available, the presence of Vi antigen can be 
inferred from .the 0 inagglutinability of any given serum with a 
degree of probability which verges on certainty. On the other 
hand, Vi antigen may be present, notwithstanding good 0 agglu
tination-a point which we shall discuss below. 

Vi agglutination can be demonstrated either with living bacilli 
or with formalin bacilli, but not with heated bacilli. Vi agglutina
tion can therefore be carried out either with living bacilli on the 
slide or else in the form of a test-tube agglutination with living or 
formalin bacilli. In the latter case, the tube is placed in the incu
bator for two hours at 37o C. and allowed to stand at room tempera
ture for twenty hours, after which the reading is taken. The 
presence of Vi antigen can also be detected by microscopical 
agglutination, just as the microscope can be used to demonstrate 0 
inagglutinability. 

Without going into details, it should be emphasised that Vi agglu
tination, like 0 agglutination, is a body agglutination, which there
fore results, not in the immobilisation of the bacilli, but in polar 
agglutination. The Vi antigen should, therefore, be regarded as a 
thermolabile body antigen. 

The development of Vi antigen depends on a number of factors : 

(1) The nature and previous history of the particular 

strain ; 
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(2) The medium ; 
(3) The temperature of in~ubation ; 
(4) The V-W chang~ of form. 

THE SEROLOGICAL CHANGES OF FORM 
OF THE TYPHOID BACILLUS. 

The term " serological change of form " means a change of the 
antigen occurring in accordance with a regular law within the 
limits of the several constant Salmonella types. 

In the case of the typhoid bacillus, .we can distinguish three kinds 
. of change of form : 

(1) The H-0 change of form 
(2) The s-R change of form ; 
(3) The V-W change of form. 

The H-0 change of form consists in the transient or permanent 
loss of the flagellum, or H antigen, so that the particular strain 
presents either the flagellate, or H form, or the aflagellate, or 
0 form. This change is largely dependent upon the medium; when 
the bacilli are grown on carbolised media, 0 forms may be produced ; 
these may, however, also occur spontaneously. when the most 
suitable media are used. The best medium for the development 
of H antigen has been found to be a soft ascitic agar. The change 
from H to 0 may prove reversible or irreversible. 

The s-R change of form consists in a change from the smooth 
to the rough form. The rough form represents a modification of 
the normal thermostable 0 antigen characterised, according to 
BRUCE WHITE, by the loss of the normal carbohydrate and by the 
production of a new thermostable substance-the R antigen. The 
flagellum antigen either remains entirely unaffected or is partly 
or wholly lost. 

Rough forms may occur, even when the bacilli are first ·isolated 
from man, and are usually to be recognised by the duller, rougher 
appearance of the colony and its more irregular outline. They may 
occur to all degrees of rugosity and usually flocculate spontaneously· 
in 0.85% NaCl solution. In addition to this, there may be some 
modification of the morphology of the bacilli, of their agglutinating 
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capacity, virulence and other properties. Rough forms are unsuit
able for the preparation of vaccines and therapeutic sera, since 
they are wholly or partly devoid of the 0 antigen, which is necessary 
for immunisation. 

The V-W change of form takes place between three different 
serological forms-i.e., (1) the V form ; (2) the W form ; (3) the 
V-W form. 

The V form has the Vi antigen fully developed, and is conse
quently 0-inagglutinable. The W form has no Vi antigen and is 
well agglutinated by an 0 serum. The V-W form has the Vi anti
gen, but is nevertheless well agglutinated by an 0 serum, since it 
consists of a mixture of V and W forms. 

In all three forms, H agglutination may or may not occur. 
The V, W and V-W forms can be. quickly and easily identified 

by slide agglutination with 0 and Vi sera (see Table 1). 

TABLE 1. 

Form 

v .................. 0 ••• 

w .. 0 ••••••••••••••••• 0 • 

V-W •..•.••••.... I •••••• 

0 

+ 
+ 

Sera 
VI 

+ 
+ 

The serological forms (V, W and V-W) are evolved one from the 
other by a process which is usually reversible. The proportion 
in which the for;ms are produced by the various strains is variable. 
While some strains maintain their serological form in very constant 
fashion, there are others which frequently change over into the other 

form. 
Under like external conditions, this change of form is largely 

dependent upon the nature of the particular strain. In addition 
to this, the medium and the temperature of incubation also play 
an important part. 

The best form of medium for the preservation of the Vi antigen, 
and therefore of the V form, is soft ascitic agar, whereas on casein 
agar or carbolised agar full development of the Vi antigen does not 
take place, but a high proportion of V-W or W forms is developed. 
Similarly, a temperature of about 22° or 40° C. promotes an evolu
tion of W forms; whilst, for the preservation of the V form, incuba
tion must take place- at 37° C. 
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Almost all typhoid strains freshly isolated from man have been 
. found to possess Vi antigen and to be either V or V-W forms. 

When they are further cultivated on artificial media, W forms begin 
to develop in varying proportions, this entailing a loss of Vi antigen. 
In order to prevent this, from 1 to 3 passages through active guinea
pig serum (complement) are sufficient, since the full development 
of the Vi antigen is thereby restored. This process fails, however, 
with strains H 901 and 0 901, which appear to have permanently 
lost the capacity for developing Vi antigen. With all other typhoid 
strains, however, we can maintain the V form of the typhoid bacillus 
~onstant-that is to say, obviate the V-W change of form-by 
passage through complement and growth on ascitic agar at 370 c. 

It will be seen hereafter that, in practical typhoid diagnosis, 
_especially in the performance of Widal tests, we shall endeavour 
to produce the contrary result-namely, to eliminate V forms and 
to maintain the 0-agglutinable forms. 

CHART OF THE CHANGES OF FoRM OF THE TYPHOID BACILLUS. 

Antigen 

0 < + S = Smooth form (contains the specific carbohydrate). -·· 
= R = Rough form (does not contain the specific carbohydrate). 

H < + = H Form (motile). 
- = 0 Form (non-motile). 

Vi<+ = V = 0-inagglutinable and virulent. 
- = 'V = 0-agglutinable and of low virulence. 

CHART OF DIFFERENCES BETWEEN 0, H AND Vi ANTIGENS. 

Thermostability of the agglutinogens. 
Thermostability of the agglutinins .• 
Alcohol-stability of the agglutinogens. 
Formalin-stability of the agglutino-

gens ......................... . 
Development at 22• C .••........... 
Development at 37• C ............. . 
Development on damp agar •....... 
Development on ascitic agar ....... . 
Development on carbolised agar .... . 
Type of agglutination ...... , ...... . 

Consequence as regards virulence and 
toxicity ...................... . 

Consequence as regards Immunity .. . 

0 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Granular 
= polar 
aggluti
nation 

+ 
+ 

H 

± 
+ 

+ 
+ 
+ 
+ 

++ 
Floccular 

= immobi
lisation 

VI 

-? 

+ 
±to-

+ 
+ 

++ 
±to
Granular 
= polar 
aggluti
nation 

++ 
++ 
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THE SEROLOGICAL DIAGNOSIS OF TYPHOID STRAINS. 

Control of the V-W change of form has made it possible to free 
the serological diagnosis of typhoid strains of all the irregularities 
and difficulties which have hitherto beset it. 

By means of slide agglutination of colonies from the original 
freces and urine plates, successful serological typhoid diagnosis can 
now be made with ease, provided Vi-immune serum is available 
and the old 0 and H sera are used in conjunction with it. In cases 
where the V form occurs whilst, at the same time, the flagellum 
antigen is absent, it was previously impossible to secure a positive 
slide agglutination. · This can now be done by means of the Vi 
serum. If it is desired to demonstrate the presence of 0 and H 
antigens, in addition to that of Vi antigen, by means of microscopical 
slide agglutination, the strain is reseeded on to (1) ascitic agar and 
(2) carbolised agar. 

On ascitic agar-if we except the pure 0 forms-a very good 
development of H antigen, as well as of Vi antigen, is secured, whilst 
with growths on carbolised agar good 0 agglutination can be 
obtained, owing to the ensuing V-W change of form. At the same 
time, with growths upon carbolised agar, H agglutination is com
pletely absent. In order that this behaviour may be shown in 
tabular form, the typical results of microscopical slide agglutination 
with fresh typhoid strains have been set forth in Table 2 below. 

TABLE 2 .. 

Medium 

Ascitic agar .•••......•• 
Carbolised agar ..•...•.• 

0 

+ 
• In the case of 0 forms, H agglutination is absent. 

H 

+" 
VI 

+ 
+ 

In order, therefore, that an exact serological diagnosis of typhoid 
strains may be quickly made, three separate immune sera are 

necessary : 

(1) An 0 serum obtained by the immunisation of rabbits 
with the 0 form ; 
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(2) An H serum prepared by the immunisation of rabbits 
with a formalin broth culture of the H form ; 

(3) A_. Vi serum prepared by the immunisation of rabbits 
with the V form. 

If no Vi serum is available, the diagnosis can also be made
except for 0 forms-with the help of the old 0 and H sera and 
using carbolised agar and ascitic agar. 0 agglutination in the 
test-tube can indeed be obtained with all smooth forms, provided 
the bacillary emulsion is first boiled for ten minutes in the water
bath, in order to destroy the Vi antigen. On the other hand, 
Vi serum is absolutely necessary in dealing with a flagellate forms 
which cannot be diagnosed as typhoid strains on the strength of 
0 agglutination alone. Thanks to the Vi serum, the concept of 
" inagglutinability " of typhoid bacilli has now been completely 
eliminated. Up to the present, no strain of typhoid bacilli has been 
found which does not yield a distinct agglutination with one, at 
least, of the three sera (0, H or Vi). It follows, therefore, that, 
if agglutination tests yield negative results, the tested strain can 
be definitely pronounced to be not of the typhoid type. 

THE WIDAL TEST. 

These new results of typhoid serology have led to the following 
conclusion in connection with the Widal test. The use of freshly 
isolated living typhoid strains and the practice of agglutination testing 
at 37o C. are completely mistaken procedures. .<11 that temperature, 
the Vi antigen contained i11 these strains in variable proportions is 
not destroyed and prevents the detection of the 0 agglutinin. 

Those who desire to perform Widal tests with living bacilli must, 
in any case, use H 901 and 0 901 strains, since these are devoid 
of Vi antigen. If it is desired to work with killed cultures, it is 
advisable to use a formalin broth culture of strain H 901 for H 
agglutination, since, unlike most fresh typhoid strains, this particu
lar strai~ de~elo~s H antigen extremely well. For purposes of 
0 agglutmabon m such cases, bacilli heated to lOOo C. or treated 
with alcohol are recommended. 
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In any case, however, the 0 and H agglutinins should be tested 
for separately. 

These remarks apply to the search for agglutinins 0 and H, not 
to that for Vi agglutinins, for which living or formol-killed bacilli 
of the V form must be used, and the agglutination reading made 
after the tubes have been incubated for two hours at 37o C. and kept 
for twenty hours at room temperature. 

It is not yet possible to say whether Vi agglutinins play a part in 
the serological diagnosis of typhoid fever-that is, whether typhoid 
sera exist in which the only agglutinins present are of the Vi form. 
Dr. FAARUP and I have succeeded, on several occasions, in demon
strating Vi agglutinins, in sera which also contained 0 and H. In 
these cases, however, the Vi titre was quite low (1 : 10 to 1 : 60) and 
these agglutinins, which had no diagnostic significance, were only 
demonstrable by means of the saturation test. 

The experience we have gained so far affords us a reliable basis 
for the following proposals concerning an internationally uniform 
Widal test : . · 

(1) That all investigators should use the same strains, which 
should be supplied from one single centre and distributed afresh 
once a year; 

(2) That the strains should, in all cases, be reseeded on the 
same medium, and the emulsions prepared and preserved 
according to the same recipe ; 

(3) That the Salmonella tests should be performed separ
ately with 0 and H antigens ; . 

(4) That killed emulsions be used for 0 and H agglutina
tions, since these emulsions are in every case specific and easy 
to read, that they remain stable for a long time and are safe 
and cheap; 

(5) That formalin broth cultures be used for purposes of 
H agglutination, alcohol emulsions for 0 agglutination, and 
liviitg or formol-killed bacilli of the V form for possible Vi 
agglutination ; 

(6) That specified dilutions of the serum, specified tempera
tures of incubation, specified periods of ·incubation and a 
specified technique of reading and appraisal of results be used. 
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TYPHOID VACCINES AND THERAPEUTIC SERA. 

The researches of ARKWRIGHT, ScHUTZE, IBRAHIM, ScHUTZE 
and others having shown that only the smooth forms (S forms) of 
typhoid bacillus could be used for the preparation of typhoid vac
cines, we now know, more especially as a result of the work of 
PERRY, FINDLAY and BENSTED, as well as FELIX and PITT, that 
0-inagglutinable smooth forms-that is to say, smooth V forms
should be used for the preparation of such vaccines and sera. 

The reason why the 0-inagglutinable forms exert a better immu
nising action is to be sought in the presence of Vi antigen, although 
the highly thermolabile Vi agglutinogen must not be placed on a . 
par with the Vi immunogen. It has, in fact, been shown that 
vaccines prepared from V forms still give effective protection after 
the cultures have been heated to 6Qo or lQQo C., although this heat
ing destroys the Vi agglutinogen. On the other hand, vaccines 

· prepared from theW form of the typhoid bacillus gave no protection 
against a subsequent infection with V-form typhoid strains. Further. 
investigation will be required in order to show whether this 
higher immunising efficacy is regularly associated with a higher 
virulence of the V forms of typhoid bacillus. 

If white mice are intraperitoneally injected with living typhoid 
bacilli, the V forms of the bacilli are found to be about ten times as 
virulent as the W forms. For instance, whilst, when a W form is 
used, 500 million living bacilli may be required to kill the mouse, 
50 million of the V form will prove fatal. Intraperitoneal injection . 
of lethal doses into mice usually produces acute illness resulting in 
death within one to two days, so that the delaying of death cannot 
be achieved by the administration of smaller doses. .In these 
tests, the typhoid bacillus behaves quite differently from the mouse-· 
typhoid bacillus (Breslau bacillus), which is so highly pathogenic 
for white mice that even minimum doses prove fatal, since they 
multiply rapidly in the mouse's body and lead to septicremia. The 
typhoid bacillus, on the other hand, is less pathogenic for white 
mice. It cannot multiply within the organism to an unlimited 
extent, even though intraperitoneally injected bacilli can still be 
found in the internal organs several weeks later. So far as can be 
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seen from exploratory experiments, the Vi antigen does not confer 
upon the typhoid bacillus a capacity for development within the 
organism of the mouse akin to that of the mouse-typhoid bacillus. 
The property considered is consequently not " virulence " in the 
strict sense of the term, if virulence is taken to mean the enormous 
capacity of multiplication of the bacilli coupled with an intense 
power of invasion and a consequent pathogeqicity. It would 
appear, rather, as though the Vi antigen produces a toxic effect and, 
when administered in sufficient doses, brings about death by acute 
poisoning. Some caution should therefore be exercised in applying 
the results of mice tests by inference to human beings, since the 
conditions of pathogenicity and virulence of the typhoid bacillus 
in man do not correspond to those in the mouse. This does not 
mean, however, that the results of the mice tests are valueless, for 
we believe that they will none the less afford valuable guidance as 
to the efficacy of a vaccine or therapeutic serum when administered 
to human patients. · 
· As already mentioned, only vaccines prepared from V forms can 
protect mice against subsequent infection with V typhoid strains; 
whereas vaccines prepared from W forms prove wholly inadequate 
in this respect. This gives us the possibility of testing the com para~ 
tive efficacy of vaccines on mice and of determining thereby the 
most suitable method of killing or preservation. So far, only a few 
exploratory experiments have been made ; they should be further 
developed and confirmed. 

Since human typhoid infections would appear to be exclusively 
infections with V forms, it follows that, for protective purposes, 
only such vaccines should be used as have been shown, by animal 
tests, to be capable of affording protection against V forms, vaccines 
shouid therefore bee prepared from V forms. It would be premature, 
however, to give indications at this stage concerning methods for 
the preparation of vaccines and their preservation. 

The same applies to the preparation of therapeutic sera, as to 
which we can only say that V typhoid forms should be used in any 
case for the immunisation of the animals, in order that the resultant 
immune serum may contain Vi antibodies. As shown by the 
experiments reported by FELIX and Prrr, immune serum contain
ing Vi antibodies gives protection against infection with V typhoid 
forms. 
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The mouse test provides a method for comparing the potency 
ol various therapeutic sera and so arriving at an international 
standard unit. 

All the details must be held over for further experimental work. 
For the present, we can only give the following principle : 

(1) The V forms of typhoid bacilli should be used for the 
preparation of typhoid vaccines and therapeutic sera ; 

(2) The potency of typhoid vaccines and therapeutic sera 
should be tested on mice against a lethal dose of V-typhoid forms. 
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Errata to No. 1 (March 1935). 

Page 241,last line of the Table, and without indication of date, add the words: 
" Serum Tests.,. 

At the end of para. (b) add : "Before discontinuance of treatment the cerebro
spinal fluid should have been found to be normal ". 

Page 242. First part of the page up to Table "PLAN OF ALTERNATING CoN
TINUOUS TREATMENT FOR SYPHILIS", read : 

(d) In the event of any reduction in the amount oflrealmenl being indicated, 
it is recommended lhatthis be effected by reducing the number of arsenical injections 
rather than by reducing the individual do~t or increasing the interval. 

(e) .After cessation of treatment a physical uamination, with serum tests, ~hould 
be carried out at least every two months for a yeo.r and thereafter every three months 
until at least two years have elapsed Iince &uspension of treatment. .At thi• lime 
a complete physical uamination, with tests of both serum and spinal fluid, is 
desirable. 

2. FEMALES •. 

For females (non-pregnant), treatment should be administered on the plan au
lined for males, with the exception that the single dose of" 914 " should be reduced 
by 0.15 gramme and thai of" 606 " by 0.1 gramme. 

Page 244. Delete para 4. 
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INTRODUCTION. 

Our object in the following pages is to give a general conspectus 
of the work accomplished under the auspices of the League of Nations 
Health Organisation in the field of biological standardisation. 

-We have endeavoured to keep strictly to essentials, eliminating from 
our account, so far as possible, the purely technical details, for 
which specialists are referred to the reports listed in Annex 1. 

By " biological standardisation " we mean the assay in relation 
to a single stable standard preparation of substances whose specific 
activity can only be estimated by comparative tests on laboratory 
animals. · 

The activity of the standard preparation is not always appraised 
by biological methods ; for certain vitamins and hormones, for in
stance, it has already been found possible to take the active substance 
in chemically pure form as the standard, and to define this by its 
physical and chemical constants. If titration relatively to such 
a standard is still effected by biological means, the reason is that 
preparations issued for therapeutic use do not usually contain the 
active substance in its pure form and are frequently mixtures ; 
so long as these conditions pre.vail, any method of assay other than 

_ the biological will accordingly be unpracticable. ·As soon, however, 
as the action of such preparations can be measured by physical or 
chemical processes, it is clear that the biological method must be 
discarded. · 

But to have a standard preparation is not enough ; its action must 
also be measurable and expressible in terms of a unit of activity, 
the latter being defined as an arbitrarily selected volume or 
weight of the standard preparation. 

Experience-and war-time experience in particular-has shown 
the difficulties in which physicians, public health services and manu
facturers alike are involved through the existence of a variety of 
different units expressing the potency of one and the same drug. 

The physician, confronted with a number of preparations from 
various sources, musi choose. Being anxious to make his treatment 
effective, he will select the most potent. How is he to recognise 
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it, however, if the drugs have all been titrated on a different basis ? 
How can he compare the therapeutic results he achieves with those 
reported by a foreign colleague if there is no common measure for 
substances used on different sides of a frontier ?. - Finally
an even more serious consideration-many deaths could have been 
averted if the sera used during the war had b!;!en assayed in relation 
to a single standard. Doctors would not have been betrayed by the 
unitage given on foreign ampoules into injecting q~antities of serum 
which they had good reason to regard as sufficient, but which were 
in fact inadequate, since the assay had been effected in terms of a 
unit of lesser potency than that to which they were accustomed. 

It is the duty of the public health departments responsible for 
the control of medical remedies to reject ruthlessly all preparations 
of inadequate therapeutic value, whether they be of local or of 
foreign origin. In this work, uniformity of titration will be of valuable 
assistance to them. 

Manufacturers who do not supply the home market alone but 
intend to- export have to take account of the conditions which each 
country lays down for the import of drugs.. Now, if all countries 
adopted the same unit, matters would be greatly facilitated for th~ 
producing firms, who would be relieved of the trouble of adjusting 
their assays to the national units which subsist here and there . 

• • •• 
The decision to have the question of biological standardisation 

internationally studied was taken by the League of Nations Health 
Committee at its second session (Geneva, 1921). From that date 
onwards there have been held a series of conferences, which are listed 
below. · 

International Conference on the Standardisation of Sera and 
Serological Tests, London, 1921. 

International Conference on the Standardisation -of Sera and 
Serological Tests, Paris, 1922. 

Technical Conference for the Study of Certain Methods of Biolo-
gical Standardisation, Edinburgh, 1923. -

Conference for the Standardisation of Anti.dysentery Sera, 
. Geneva, 1924. . 
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International Conference for the Biological Standardisation 
of Certain Drugs, Geneva, 1925. 

Laboratory Conference on Blood Groups, Paris, 1930. 
Conference for the Standardisation of Viiamins, London, 1931. 
Conference for the Standardisation of Sex Hormones, London, 

1932. 
Second Conference for the Standardisation of Vitamins, London, 

1934. 
Second Conference for the Standardisation of Sex Hormones, 

London, 1935. 

In 1924, the Health Committee decided, in order to secure con
tinuity of work, to set up a Permanent Commission on Biological 
Standardisation, which has so far held six sessions (Paris, 1924 ; 
Geneva, 1926 ; Frankfort, 1928 ; Geneva, 1930 ; London, 1931 ; 
Copenhagen, 1934). Up to 1934, it consisted only of six regular 
members and one associate member for the study of veterinary 
questions, 1 but the Health Committee has just decided to reorganise 
-it on a wider basis. 

The Commission's method of work is founded entirely on inter
national co-operation. When the state of our knowledge concerning 
a given substance seems to warrant an attempt at standardisation, 
the Commission entrusts the conduct of the preliminary work to a 
certain number of official and private laboratories· having special 
experience of this branch of research, the experimental results being 
co-ordinated at the Copenhagen Institute in the case of serological 
questions and at the Hampstead Institute in other cases. As soon 
as it appears from the whole of the material thus collected that the 
solution of the problem is at hand, the experimenters concerned are 
convened in conference, and any remaining divergences are then 

• Dr. Th. MADSEN, Director of the "Statens Serum Institut", Copenhagen, 
Chairman. 

Professor J. BoRDET, Director of the Brabant Pasteur Institute, Brussels. 
Sir Henry H. DALE, Director of the National Institute for Medical Research, 

Hampstead. 
Professor W. KoLLE, Director of the" Staatliches Institut fiir Experimentelle 

Therapie", Frankfort-on-Main. . 
Dr. G. W. McCoy, Director of the National Institute of Health, Waslungton. 
Professor L. MARTIN, Director of the Pasteur Institute, Paris. 
Professor E. LECLAJNCHE, Director of the" Office international des l::pizooties", 

Paris. 
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easily smoothed out. The Commission thereupon makes recom
mendations, which are submitted to the Health Committee of the 
League of Nations forapproval. · 

• • • 
It is accordingly the business of the Biological Standardisation 

Commission first to establish standard preparations and second 
to seiect units to express their potency.· This done, there remains 
to secure the acceptance of such standards and units for international 
use. Two cases may occur.: either one or several standards and· 
units are already in use for the substance to be standardised. In 
this case, some caution is required in order to avoid coming into 
conflict with the official regulations and alienating the medical 
profession, which may be accustomed to prescribe a given serum 
in doses of, say, 500 units, or insulin titrated in rabbit units. Some 
compromise must be arrived at which will satisfy bot~ these require
ments and will consist either in adopting an intermediate value· 
between the extremes of the units in use or in determining a ratio 
of potency as .between the international standard and a national 
standard which some country may be anxious to keep. 

Or the field is clear, and the Commission can propose the standard 
preparation and unit which seem to it best suited for international 
requirements. 

From the· establishment of a standard and the selection of the 
unit to the adoption {)f a standard method of assay there was but 
a step ; nevertheless, in most cases the Commission refused, on prin
ciple, to take it, arguing that methods are liable to modification 
and improvement according to the indications furnished by research 
and that it is therefore the standard which should be immutable 
whilst the method may vary. Moreover, to attempt to impose some 
particular method, which will never be perfectly accurate since it 
is based on biological processes, is to restrict research. Now, it is 
important to leave full freedom to research workers who endeavour 
to improve existing methods of assay or devise new ones. This 
is why, whenever several methods might be used, the Commission 
has merely mentioned them, though it has specified which one 
appeared to have given the best results. 



AND BIOLOGICAL STANDARDISATION 503 

There is another principle already current in serology, though it 
had not yet been generally recognised in other branches, ·by which the 
Commission has been guided throughout-namely, that the potency 
of a preparation must not be judged in relation to a given biological 
action, but compared with that of a specified weight of a standard 
preparation. Indeed, any attempt to define a unit through the 
reaction induced in the an,imal would merely tend to perpetuate 
certain ideas-which it is desired to eliminate, such as that of the 
"physiological" unit or"clinical" unit, the effect of which is difficult 
to appraise and which are liable to vary, not only from one animal 
species to another, but even in one of the same species . 

• • • 
. So far, although the Commission's recommendations have been 

put forwar~ merely by way of indication, they have been followed 
by the large majority of laboratories-a result that may be ascribed 
to the high scientific standing of its members and of the numerous 
experts of many countries which it has been its privilege to associate 
with its work. 

Now, however, considering the long list of substances for which 
international standards have been established under its auspices, 
it appears desirable that its recommendations should receive official 
sanction. A number of countries have, it is true, already introduced 
the standards and units proposed into the recent editions of their 
pharmacopreire, acting upon the recommendation of the Second 
International Conference for the Standardisation of the Formulre 
of Heroic Drugs (Brussels, 1925). It will be for the Inter-Govern
mental Conference on Biological Standardisation, which will meet 
at Geneva in October 1935, to consider what measures should be 
taken in order that the recommendations of the Permanent Com
mission on Biological Standardisation may be duly acted u'pon by 

national authorities. 
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I. STANDARDISATION OF SERA AND 
BACTERIAL PRODUCTS. 

At the present time, the preservation and distribution of all 
standard sera and bacterial products es"t!lblished by the Conunission 
are in the hands of the Danish State Serological Institute of Copen
hagen, which has a specialised department of biological standard
isation workJng with the support of the League of Nations Health 
Organisation under the control of Dr. Cl. JENSEN. 

· On application to the Copenhagen Serological Institute, all public 
health departments or laboratories responsible for the official testing 
of sera are supplied, free of charge and periodically, with a sample 
of the international standards of : 

Diphtheria antitoxin ; 
Tetanus antitoxin ; 
Anti-dysentery serum (Shiga) ; 

) 

B. perfringens, 
Gas-gangrene antitoxin Vibrion se~tique, 

. B. adematzens ; 

Anti-pneumococcus serum ~ ~~: ~i 
Staphylococcus antitoxin ; 
Tuberculin. 

In order that research workers may be relieved of the delicate 
work of dissolving a specified weight of dry standard serum in a 
given volume of liquid, the standard sera are henceforward supplied 
in glycerol-saline solution (glycerol, 2 parts ; physiological saline 
solution, 1 part) of carefully adjusted titre, numerous tests having 
shown that the addition of glycerol increases stability without 
affecting the accuracy of assay. 

We will now give a sunuiJ.ary account of the work which led up 
to the standardisation of these sera and of the attempts which have 
so far not led to success. For the sake of conciseness, we propose 
to designate the institutes which took part in the research merely 
by the name of the town in which they are situated. They may 
easily be identified from Annex 2. 
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1. DIPHTHERIA ANTITOXIN. 

The standardisation of diphtheria antitoxin presented a 
comparatively simple problem, for, ever ·since the beginnings 
of the era of serotherapy, one method and one unit-those of 
EHRLICH-had been generally recognised for the assay of this 
antitoxin. 

Up to 1914, the standard serum of the Ehrlich Institute at Frank
fort-on-Main was supplied regularly to most producing institutes, 
as well as to national departments responsible for the official testing 
of sera. The war brought this practice to an end, and, in 1921-the 
date of the London Conference, which took up the study of the 
unification of diphtheria antitoxin titration-there were two rival 
units in the field-that of EHRLICH and that used by the Washington 
laboratory. Preliminary research work had made it clear that, 
if any difference existed between these two units, it could only be 
very small ; further, that it must have come about in the course 
of the seven years during which the periodical assays had been 
interrupted, since the tests prior to 1914 had demonstrated the 
identity of the EHRLICH and American units. This, however, had 
to be verified. 

The tests, which were entruste~ to the Copenhagen, Paris, Rome 
and Washington Institutes, showed that there was no appreciable 
difference between the two units and that that of EHRLICH might 
be finally adopted "for international use (Paris, 1922). 

Furthermore, in order to make certain that the various national 
standard sera should always remain identical inter se, it appeared 
desirable that the Copenhagen Institute, in its capacity as central 
laboratory, should proceed, at least once a year, to the comparative 
assay of such standard sera against the authentic sample in its safe
keeping. It was understood that institutes would be free to send 
samples of their standard serum to Copenhagen at any time for 
comparison with the international standard (Geneva, 1922). Since 
then, the Copenhagen Institute has on very many occasions tested 
such national standards against the international standard. 
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2. TET.,.NUS ANTITOXIN. 

The standardisation of tetanus antitoxin was beset with consider-· 
able difficulties, owing to the existence of three. different (American, 
French .and German) units and four principal methods of assay. 
The exact ratio of these units to each other had not been ascertained 
and the four methods did not proceed from the same basis. Never
theless, it appeared possible to arrive at some common measure by 
agreeing to select one particular standard serum. Before this, 
however, the relation in which the three units stood to each other 
had to be determined experimentally (London, 1921). 

Comparative assays performed by the Copenhagen, Frankfort, 
Paris, Home and Washington Institutes showed that, if the German 
serum was taken as having a titre of one unit, the unitage of the 
American serum would be from 60 to 66 and that of the French 
serum about 2,500 .. 

The Commission then ·decided to choose a unit which would be 
intermediate between these two extremes (Geneva, 1922). 

Had the ratios been exactly 1 : 50 and 1 : 2,500, they might have 
_been accepted as affording the most convenient measurement. 
Since this was not so, the units in current use had to be modified. 
To this end, Professor W. KoLLE offered to adjust the German unit 
so that the ratio to the American unit should be exactly 1 : 50. 
He further suggested that, for the convenience of medical practi
tioners, the German unit be. divided by a hundred in order to reduce. 
it to the same order of magnitude as the unit adopted for diphtheria 
antitoxin. 

The ratio between the various units was thenceforward as follows : 

50 American units = 100 new German units = 2,500 French ·units. 

Since, therefore, the ratio of potency as between the American unit 
and the new German unit was now 2 : 1, Professor Louis MARTIN 
proposed that the new German unit be adopted as the international 
unit. In this way, an international unit was established in principle . 
(Paris, 1922). · . 

There remained to determine experimentally, in terms of this 
new unit, the exact relation between the standard sera used in various 
laboratories. · 
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Certain discrepancies having been brought to light by these tests . 
(Paris, 1924), the Commission endeavoured to eliminate them by 
recommending the use of the same test-toxin in laboratories making 
such assays. · · 

The definition of the new international unit as given by the Com
mission is as follows : 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 (Geneva, 1926). 

Dr. McCoY then declared that he had no authority to approve 
the new unit for the United States of America, but that he could 
see no objection to American producers of tetanus antitoxin for 
export indicating on the labels the content of the serum in inter-

. national units as well as in American units. 
The various institutes began to prepare standard sera titrated 

in terms of the new international unit as defined, and the Copen
hagen Institute, acting here again as central laboratory for the 
Health Organisation, undertook the periodical comparative assay 
of such sera in order to control the uniformity of the unit in ·which 
their titre was expressed. The tests conducted up to 1928 demon
strated that th~ unit remained identical all round; accordingly, in 
consideration of this research work, the Commission finally adopted 
for international use the tetanus antitoxin unit as defined above 
(Frankfort, 1928). 

In the course of the ensuing years, however, differences in the 
value of certain national units appeared, despite repeated assays. 
It had to be recognised, therefore, that, from causes so far unknown, 
the titre of certain pational standard sera had slightly altered, or, 
alternatively, that the units were not absolutely equivalent when 
the assays were conducted with toxins other. than those originally 
used to determine their potency. · 

The Commission, after considering the numerous tests conducted 
on parallel lines at Copenhagen, Frankfort and Hampstead, therefore 
instructed the Copenhagen Institute to draw up a new plan of com
parative research (Copenhagen, 1934). This plan was to eliminate 
so far as possible the variable factors from the experiments ; with 
that object in view.: 

(1) The purity of th~ strains used for the preparation of 
the toxins was to be verified ; 
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(2) The same toxin was to be used by all institutes taking 
patt in the comparative assays ; 

(3) The manner in which the toxin was preserved was to 
be stated; 

(4) The Ps of the toxin dilution.s was to be that of the 
toxin ; · 

(5) The time elapsing between the preparation of toxin
antitoxin mixtures and their injection, as well as the temperature 
at which such mixtures should be kept during that time, were 
to be stated ; 

(6) The guinea-pig and mouse were to be used simulta
neously for titration. 

This plan is being carried into effect. The Copenhagen Institute 
submitted to Professor ZEISSLER (Hamburg) the strains which it 
uses for the preparation of toxin, and asked him to test them. They 
-Were found pure, but endowed with varying antigenic power. The 
most active of these strains was therefore selected for the prepara
tion, at Copenhagen, of a dry serum which is to be used for the 
comparative tests. These will· be performed on five sera prepared 
by the Copenhagen, Hampstead, Paris, Frankfort and Washington 
Institutes. Each serum will be assayed, first, against the Copen
hagen dry serum, in-accordance with uniform methods, the details of 
which remain to be fixed, and, second, against the toxins used in 
these institutes by the method they currently employ. 

3. ANTI-DYSENTERY SERUM (SHIGA). 

Before the standardisation of this serum could even be taken 
in hand, two questions of principle had to be settled : first, Was a 
polyvalent ser~m acting against the various types of the dysentery 
bacillus to be selected 'l and, second, Should the antitoxic or the 
anti-microbial potency, or both, be measured 'l 

The London Conference (1921) decided to deal only with mono
valent anti-Shiga serum and to have its antitoxic potency assayed 
against toxin or killed cultures. Once this had been decided, there 
remained, however, a number of technical problems for which 
a solution had to he sought-viz., What method should be followed 
for the preparation of the toxin 'l What techniqu~ should be . 
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adopted to immunise horses ? In the determination of the anti
toxin content of the serum, should the method of the toxin-anti
toxin mixture or that of 'separate injections be used ? Should 
the rabbit or the mouse be selected a·s the experimental animal ? 
How many animals should be used for each dose ? How many 
minimum lethal doses of toxin should be administered ? Should 
the titration be made relatively to L+ or Lo ? What should be 
the route of injection ? 

It will be seen that this plan of study was both extensive and 
complex. . Several ·institutes had already begun to carry it into 
effect when the Paris Conference met (1922). The latter decided 
that the tests should be directed to establish what animal species, 
rabbit or mouse, should be used, and to determine exactly how 
liquid toxin, dry toxin and heat-killed niicrobes acted. The toxin
antitoxin mixture left in contact half an hour at room temperature 
was to be administered by the subcutaneous, intravenous or intra
peritoneal route. 

By co-operation between the institutes of Basle, Berlin, Bucarest, 
Copenhagen, Cracow, Frankfort, Hampstead, London, Paris, Tokio 
and Warsaw, it was found possible, after many laborious efforts, to 
clear up a number of problems and to set the standardisation of 
anti-dysentery serum on a solid scientific foundation (intravenous 
injection of a toxin-antitoxin mixture into mice). One fact was 
made abundantly clear by. the experimental work-namely, that 
the requisite regularity in the assays could only be achieved by using 
the same toxin. Hence the need for preparing and distributing 
a test toxin at the same time as a standard serum. 

The Copenhagen Institute having advocated a method of assay 
based on this principle, the Commission adopted it and recom
mended that the experiments be continued with the serum of the 
Copenhagen Institute as the standard, on the understanding that 
this institute would send a supply every two months during a whole 
year to the laboratories concerned, with instruction~ for its use and 
an indication of its titre in terms of a provisional unit of potency. 
If all the results of the assays agreed, it would then be possible 
to adopt a definitive international unit in terms of this standard 

serum (Geneva, 1926). 
Since these tests gave concordant results, the Commission adopted 

the standard serum prepared at Copenhagen for international use 
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and decided that one international unit should be defined as the 
specific activity ·contained in 2k c. c. of· this serum (Frankfort, 
1928), this corresponding to 0.05 mgrm. of dry standard serum. 

During the following years, certain criticisms were levelle.d at · 
the international standard serum, of which it was alleged that the 
titre had fallen. This assertion was ·based upon the comparison 
of the standard international· serum with .the German standard 
serum, the ratio of these two standards having originally been fixed 
at 1 to 60. Fresh comparative assays of the standard sera kept 
at the Copenhagen, Hampstead and Frankfort Institutes had to be 
undertaken and the statisticians of these institutes instructed to 
make a fresh examination of the documentary material collected 
(Copenhagen, 1934). They concluded that there was nothing in the 
experiments to show that the titre of the international standard 
serum had varied. The value of the international unit hence remains 
unchanged. 

In order that the ratio between the international and the German 
standards may be fixed for the future, it has been agreed that the 
activity of a solution containing 100 mgrm. of· German standard 
serum in 4.3 c.c. of physiological saline solution is indistinguishable 
from that of a solution of international standard serum having a 
titre of 200 units per c. c. 

4. GAS-GANGRENE ANTITOXINS. 

Gas-gangrene antitoxins having come more and more into use 
since the :war and the number of producing laboratories being · 
already considerable, the Commission was bound to turn its atten
tion to the titration of these sera ; it therefore decided to arrange 
for a comparison of the standards of the various types of gas-gan
grene antitoxins that were in use in the various countries (Frankfort, 
1928). . 

(a) B. perfringens.-As regards perfringens antitoxin, the 
Hampstead Institute was selected by the Commission (Geneva, 
1930) to supply samples of dry serum of known and unknown titre, 
together with a test toxin, to the Becken ham, Berlin, Copenhagen, 
Elstree, Frankfort, Paris and Washington laboratories. One of these· 
antitoxins was the standard which had been in use for some years 
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in the United States of America and, the unit originally adopted 
to express its potency being inconveniently large, a new unit 
equivalent to 1 ~0 of the old had come into force in 1930. According 
to the tests performed at Hampstead, this new American unit was 
equivalent to 0.322 mgrm. of the American standard preparation. 

In consideration of the whole of the assays effected, the Commis
sion recommended that the standard preparation and unit in use 
In the United States be accepted as the international standard and . 
unit of perfringens antitoxin (London, 1931). 

(b) Vibrion septique.-Under the terms of a decision of the Com
mission (London, 1931), the possibilities of standardising vibrion 
septique antitoxin were to be explored in accordance with the same 
principles as had been ~dopted for perfringens antitoxin. Accord
ingly, the Hampstead Institute prepared, from a quantity of anti
toxin placed at its disposal by Professor WEINBERG (Paris), a dry 
standard with a view to its adoption for international use . 

. This preparation, together with a provisional standard prepared · 
at Washington, an antitoxin of unstated potency and a test toxin, 
were distributed to the institutes of Beckenham, Copenhagen, 
Elstree, Frankfort, Paris and Washington. The following table, 
which is reproduced in order to show the measure of agreement that 
can be attained in such assays, gives the values assigned by the 
various research workers to tlie antitoxin of unstated potency : 

. Copenhagen ••..•.............. ·. 
Paris ..................... ' .. . 
Frankfort ..•................... 
Beckenham ....... , ..•......... 
Elstree ...................... . 
Hampstead .................. . 
Washington ........•......... 

Units per c.c. 
154-167 
170 
160 
160 
150-155 
155 
160-170 

In consideration of these assays, the Commission recommended 
that the Hampstead dry preparation of vibrion septique antitoxin 
be accepted as the international standard and that the activity 
contained in 0.2377 mgrm. of the dry standard be defined as one 
international unit (Copenhagen, 1934). 

· (c) B. redematiens.-The Copenhagen Institute having been 
asked to prepare a dry standard redematiens antitoxin and to pro
pose a unit for international use, it sent a supply of this standard, 
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an redematiens antitoxin of unstated potency and a test toxin to 
the institutes of Beckenham, Berlin, Elstree, Hampstead and 
Washington for purposes of comparative assay. The results obtained 
were in every way . concordant. The Commission accordingly 
recommended that the Copenhagen dry redematiens antitoxin be 
accepted as the international standard and that the activity con
tained in 0.2681 mgrm. of this standard be defined as one inter
national unit (Copenhagen, 1934). 

(d) B. hislolyticus.-The Copenhagen Institute also undertook 
the preparation of a dry histolyticus antitoxin suitable for use as an 
international standard. The unit proposed was that defined by 
Professor WEINBERG, of the Paris Pasteur Institute. 

Comparative assays are proceeding, and the Commission will 
be able to decide on the choice of an international standard and 
unit at one of its next sessions. 

5. ANTI-PNEUMOCOCCUS SERA. 

The work of standardisation of anti-pneumococcus sera has been 
carried out in two phases. 

The first opened at the London Conference (1921), which drew 
up a plan of work concerning the technique to be applied in the assay 
of the sera and the distribution of various types of pneumococcus 
in the world. Research on this subject was conducted. at Berlin, 
Copenhagen, London and Paris, and the results were submitted 
to the Paris Conference (1922), which made the following decisions. 
In the first place it adopted, for the classification of pneumococci 
into various serological types, the three principal types I, II and III, 
as defined by the research workers at the Rockefeller Institute 
of New York, strains not conforming to these three types to be 
classed in a group x. In the second place, it recommended that 
a study of the geographical distribution of pneumococci should be 
undertaken, not merely in Europe and in the United States, but 
also in tropical countries. 

Finally, without pronouncing any opinion as to the therapeutic 
value of the serum in the treatment of pneumonia, the Conference' 
considered that the assay against a standard serum by the mouse . 
test afforded a sufficient basis to justify an attempt at international 
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standardisation, and instructed the Copenhagen Institute to furnish 
standard cultures as well as standard sera both acrglutinatin" and 0 0 

therapeutic. Trial assays were carried out at Albany, Berlin, 
Copenhagen and London, without, however, yielding satisfactory 
results (Paris, 1924). The Commission accordingly expressed the 
opinion that the question of the standardisation of anti-pneumo
coccus sera had not yet reached a stage permitting of the adoption 
of recommendations on international lines (Geneva, Hl2G). 

The second phase opened in 1930. At this time, in view of the 
growing therapeutic use of anti-pneumococcus sera types I and II 
in certain countries, and of the practice which had developed of 
assaying sera relatively to a bivalent serum F.14G, prepared by 
Dr. D. L. FELTON, of Harvard University, the Commission took up 
once more the question of the choice of international standards for 
anti-pneumococcus sera .. 

(a) Type I.-By agreement with the Washington Institute, 
the Hampstead. Institute prepared a dry standard anti-pneumo
coccus serum type I titrated in terms of the type I Felton unit as 
contained in 2~0 c.c. of serum F.146. 

The Hampstead Institute then sent the standard preparation 
and serum F.146 to Dr. FELTON and to the Albany, Beckenham, 
Detroit, Elstree, New York and Toronto Institutes, requesting them 
to. determine the ratio of potency of the anti-type-I fraction of 
serum F.146 to the dry standard preparation. These assays having 
entirely confirmed the Hampstead results, the Commission adopted 
the dry type I anti-pneumococcus serum prepared by the Hampstead 
Institute as the international standard, and decided that the activity 
contained in 0.0886 mgrm. of this serum be defined as one inter
national unit. 

(b) Type II.-The Hampstead Institute also prepared a dry 
type II anti-pneumococcus standard serum and determined its 
pote11cy in· relation to anti-type-11 component of serum F.146. 
Though it was not possible for similar comparative tests to be carried 
out by other authorities, the Commission nevertheless recommended 
that the Hampstead dry serum be adopted as the international stan
dard and that the activity contained in 0.0894 mgrm. of this serum 
be defined as one international unit (Copenhagen, 1934). 

2 



514 THE HEALTH ORGANISATION 

6. STAPHYLOCOCCUS ANTITOXIN. 

Being convinced that it would be of advantage, now that the 
staphylococcus antitoxin and toxoid are frequently used in treat
ment, for an international standard and unit for staphylococcus 
antitoxin to be adopted, the Hampstead Institute took the initiative 
of submitting to the Commission a dry antitoxin and proposing a 
unit for international use (Copenhagen, 1934). 

The institutes of Beckenham, Brussels, Copenhagen, Elstree, 
Frankfort, 1\Iarburg, l\Ielbourne, Paris, Toronto and Washington 
were supplied with samples of this provisional standard preparation 
and antitoxins of unstated potency, but no test toxin. They were 
consequently obliged to carry out their comparative assays with 
toxins of different origin and potency. 

The reports of these institutes showed that the potency of staphy
lococcus antitoxin relative to that of a standard antitoxin can be 
determined with a high degree of accuracy and that the various 
methods of titration used give concordant results. This confirms 
the view already advanced above-that the standard should be im
mutable whilst the method may vary. In the case under considera
tion, the tests were performed by five different methods-hremolysis, 
intradermal injection into the guinea-pig or rabbit, and intravenous 
or intraperitoneal injection into the mouse-but the results were 
none the less the same. . 

Since, moreover, the unit proposed appeared to be suitable, the 
Commission recommended that the Hampstead dry staphylococcus 
antitoxin be accepted as the international standard and that the 
specific antitoxic activity contained in 0.5 mgrm. of this antitoxin 
be defined as one international unit. 

7. TUBERCULIN. 

At its meeting in October 1924, the Health Committee decided 
to call for a study of the methods of assay of tuberculin (KocH's All 
Tuberkulin) in use in various laboratories, to compare their results 
and determine whether any one of them could be recommended as the 
standard method. The investigation of this question was entrusted 
to Professor A. CALMETTE, who, jointly with Dr. DE PoTTER, 
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drew up a report entitled Sur le litrage (Standardisation) des 
Tuberculines, 1 based upon the comparative examination of thirty
four samples of commercial tuberculin. This memorandum brought 
to light considerable differences in the method of preparing tuber
culin. Thus, there were differences in the types of tuberculosis 
bacillus used, the composition of culture media, their pH, the period 
of incubation, the method of filtering, sterilisation and concentra
tion. Reviewing various methods of titration, the authors pro
nounced in favour of intradermal inoculation performed in parallel 
series on the same, previously sensitised, animal (tuberculous guinea
pigs or cattle), since by this means the toxic potency and the anti
genic potency of several tuberculins can be measured on the same 
subject in relation to one tuberculin selected as standard. This 
method is, moreover, strictly specific, requires only the use of a 
small number of animals and yields results that are more accurate, 
more quickly obtained and easier to interpret than those of any 
other method of titration. 

Having this report before it, the Commission decided (Geneva, 
1926) to arrange for a comparison of the standard tuberculin 
preparations used in the Frankfort, Hampstead, Paris and Tokio 
Institutes. The tests showed. that these various standards were 
identical in toxic and antigenic potency (Frankfort, 1928). 

The Hampstead Institute having provided a considerable quantity 
of tuberculin suitable for use as a standard at the Copenhagen 
Institute, the latter conducted comparative tests extending over a 
number of years, which again demonstrated the equivalence of the 
various national standards. 

These results determined the Conference to adopt as the inter
national standard the tuberculin preparation made at Hampstead 
and kept at Copenhagen ; it is suitable for the comparative titration 
of tuberculins on sensitised subjects (London, 1931). 

From various quarters the desire was expressed that a tuberculin 
standard be set up which would serve exclusively for skin tests 
and from which the toxic potency would have been eliminated leav
ing only the cutaneous potency, since these two properties are bound 
up with the presence of different substances·which may be separated. 
This problem is at present under investigation. 

1 Document C.H.429.1926. 
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8. DIPHTHERIA ToxiNS usED FOR THE ScHICK TEST. 

"The test dose" to be used for the Schick test was originally 
defined as a fiftieth part of the minimum lethal dose for the guinea
pig of a mature diphtheria toxin. Since this definition continues 
in use in the United States of America, titration in that conn try is 
entirely based upon the lethal action of the· toxin ofthe guinea pig. 

Opinions di!Iered as to the need for a further adjustment of the 
test dose in regard to neutralising power. In certain countries
the· United Kingdom, for instance-this adjustment was required 
by law. This additional proviso precluded the use of numerous 
toxins which would have been allowed under American regulations. · · 
In order to arrive at international agreement on the definition of 
the test dose, the Commission investigated the question of the neces
sity of titration in regard to neutralising power (Geneva, 1930). 

Two diphtheria toxins having a different toxoid content were 
selected for the tests with the assistance of the Becken ham laboratory. 
The Hampstead Institute, which 'directed and co-ordinated this 
research, arranged for these toxins to be tested clinically at the 
Birmingham, London and Motherwell hospitals, and experimentally 
in the Copenhagen, Milan, New York, Prague, Toronto, Vienna, 
Warsaw and Washington laboratories .. 

The Schick reaction was to be tested for on actively immunised 
persons, on convalescents recovering from diphtheria, on healthy 
subjects who had been given preventive treatment with diphtheria 
antitoxin, and, finally, on normal persons. Out of 1,457 persons 
examined, the number of Schick-positives was 594 with Toxin A, 
and 660 with Toxin B .. 

The international enquiry thus showed that the number of persons 
classified as Schick-positive or Schick-negative depended upon 
the nature of the toxin used in the test. The Commission therefore 
recommended (London, 1931) that, in the choice of a diphtheria 
toxin, account should be taken of its neutralising power as well 
as of its toxicity. It further laid down a definition of a toxin pos
sessing the properties required for use in Schick tests, anlf specified 
the dose of toxin to be used, in the tests. 
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9. BLOOD GROUPS. 

In 1927, the Health Committee, at the suggestion of its President, 
Dr. Th. MADSEN, instructed the Commission to consider the stan
dardisation of the sera used in blood-group determinations, and laid 
stress on the desirability of securing a uniform nomenclature for 
these groups. With regard to this last-named point, the Commission 
pronounced in favour of the system of notation advocated by voN 
DuNGERN and HmszFELD (0, A, B, AB) and recommended its 
adoption for international use. As for the denominations of the 
test sera, they should, in the Commission's opinion, be as follows : 

Test serum A (anti-B), 
Test serum B (anti-A), 

test serum A (anti-B)" to be delivered in containers of white glass, 
and test seiUm B (anti-A) in containers of brown glass, in order to 
avoid any risk of confusion. 

The Commission further proposed that the Copenhagen Institute 
should arrange for research in regard to the preparation, preservation 
and titration of the test sera (Frankfort, 1928). 

Two series of iso-agglutinin titrations were then undertaken by 
twelve different research workers, but the results were widely diver
gent; the discrepancies observed were probably due to slight unde
tected differences· in the technique of the tests and the method of 
reading the results. In an endeavour to achieve greater uniformity, 
Dr. MADSEN took advantage of the presence in Paris of numerous 
specialists who were attending the lVlicrobiological Congress (1930) 
·and brought them together in the laboratories of the Pasteur Insti
tute, where fourteen of them consented to perform simultaneously 
the titration of the iso-agglutinin content of twelve different samples 
of serum. 

The conclusion which emerged was that, despite the care given 
to these titrations, which were performed under strictly identical 

· experimental conditions, the degree of uniformity reached was not 
yet sufficient. The experts consequently laid down the general 
lines of an investigation into the technique of the tests, the methods 
of preventing the deterioration of sera during transport, and the 
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accidents, mortal or other, which occur on the occasion of blood 
transfusion. The possibility of standardising iso-agglutinating sera 
appears, however, to he still remote. 

10. STREPTOCOCCUS ANTITOXIN (ANTI-SCARLATINA SERUM), 

As early as 1\122, the Paris Conference expressed the hope that 
the question of standardising streptococcus antitoxin would be 
studicd. In 1926, the Commission recommended that the question 
of immunisation against scarlet fever should be investigated by 
the American, British and Polish Institutes in collaboration with the 
Copenhagen Institute. 

By 1927, the Hampstead Institute had prepared a provisional 
dry standard antitoxin and had distributed this together with a 
test toxin to various laboratories. At about the same time, Dr. 
1\IcCov oiTered to place at the Commission's disposal the standard 
antitoxin that had been officially accepted in the Vnited States. 

Without expressing an opinion on the :etiology of scarlet fever 
or on the methods of testing sera prepared by means of hremolytic 
strcptococci, the Commission felt that, in order to make future 
rcst'!trch more readily comparable, it would be advantageous to 
select the American standard serum as a basis for study (Frankfort, 
1 928). 

Hewrting to the matter at its Copenhagen session (1 934), the 
Commission had to reCO!,'Ilise that all attempts to create or adopt an 
international standard for streptococcus antitoxin were crippled 
by the fact that patents covering the preparation of this serum and 
the toxin used in producing and testing it existed in the United 
States of America and in several other countries. By -the terms 
of the licences granted by the patentees, Drs. George and Gladys 
DicK, of Chicago, the producers are bound to submit a sample from 
every batch of such serum for a determination of its value in terms 
of a unit defined by them as the quantity required to neutralise in 
man five skin-test doscs of streptococcus toxin. Even in countries, 
such as the United States, where a standard serum and unit have 
been omcially acccpted, manufacturers are therefore bound to 
submit samples from each batch of their serum to. the patentees, 
who proceed to an indl•pendent determination of its value in terms 
of thl·ir own unit. 
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In these circumstances, the Commission decided that it was useless 
for it to proceed with work preparatory to an agreement on an 
international standard and unit, the use of which might conflict 
in some countries with the authority exercised by the patentees. 
It recommended that this decision, and the circumstances in which 
it had felt itself obliged to take it, shou1d be reported to the Health 
Committee of the League of Nations. 

11. AN'li-MENINGOCOCCUS SERUM. 

In view of the variety of types of meningococcus encountered 
in diiTerent countries, the London Conference (1921) proposed that 
the several experimenters should exchange and compare, one with 
the other, the strains of meningococcus isolated by them from the 
cerebro-spinal fluid, as well as their agglutinating sera. It further 
suggested that research be undertaken as regards the determination 
of the anti-endotoxic and bactericidal potency of therapeutic serum. 
Unfortunately, none of the six main methods of assay applicable 
to these properties was capable of yielding satisfactory results by 
itself. In the circumstances, therefore, recourse had to he had to 
several methods, as. the official regulations of certain countries 
prescribe.' 

The Paris Conference (1922), having before it reports drawn up 
by the institutes· of Albany, Berlin, Copenhagen and Paris, 
recommended that, in order that a uniform nomenclature might 
be arrived at, the classification of meningococci be based on a pri
mary division into groups, designated by roman figures, and a sub
division of these groups into types denoted by a ,letter added to the 
group figure (Ia, lib, etc.). It further proposed that the various 
methods of assay continue to he tested on monovalent and polyvalent 
heated and unheated sera, and that special attention be given to' 

. strains isolated from cases in which sero-therapeutic treatment 
had failed. 

Four years later no new facts had come to light on the subject, 
and the Commission (Geneva, 1926) took the view that the state 
of our knowledge held out no hope of any international agreement 
on the standardisation of anti-meningococcus serum. This still 
holds good at the present time. 
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12. DIPHTHERIA FORMOL-TOXOID. 

What preparation of formol-toxoid could be adopted as an inter
national standard and what amount of this standard should be 
taken as the unit ? Such were the questions which the Commission 
had decided to study (Frankfort, 1928). In order to facilitate 
research, the Paris Pasteur Institute had kindly placed a number 
of samples of formol-toxoid (anatoxine) at the disposal of the Com
mission. In the first place, however, agreement had to be reached 
on the method to be adopted for titration, since this could be effected 
either by RAMoN's flocculation test or by animal tests. In order 
to facilitate comparison of the :esults obtained by these two means, 
the Copmhagen Institute prepared a standard serum to be used 
for the delt•rmination of the flocculating power of various samples 
of formol-toxoid. Although a "ery large number of tests have 
bt•cn performed in the Copenhagen, Frankfort, Garches, Hampstead, 
Toronto and Washington Institutes, no final result has yet been 
reached. 

13. STAPHYLOCOCCUS FoRMOL-TOXOID. 

At its Copenhagen session (1!l34), the Commission heard a state
mt•nt by Dr. D. T. FRASER (Toronto), who stressed the desirability, 
now that an interr.'ltional standard was available for staphylococcus 
antitoxin, of securing agreement as to the conditions which should 
be satisfied by staphylococcus formol-toxoid, the clinical use of 
which had now passed the experimental stage. 

The method employed at Toronto to demonstrate whether the 
antigt•nic potency of staphylococcus formol-toxoid samples is 
.adt•quate is to administer two spa•ed injections intravenously into 
rahbits and to measure the antitoxin content of the animal's serum 
at a fixt•d interval after the second injection. 

The discu'ssion which ensued upon this statement showed the 
m•t•d for ddt'rmining the part played by various factors, such as 
the choice of animal species, the number of injections to he given, 
the route of administration, the dose to be injected and the interval 
bl'tween injections. 

Acknowlt•dgiJig the importance of the question, the Commission 
consi<krt>d that it would he desirable to arrive, at the earliest possible 
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moment, at an "international agreement as to the antigenic potency 
of staphylococcus formol-toxoid to be issued for practical use. To 
that end it recommended that the investigations carried out by 
Dr. FRASER should be taken as a basis for further studies. 

14. SWINE ERYSIPELAS SERUM. 

There are sera which are of equal moment to medicine and to 
veterinary therapeutics, since their specific action is directed against 
pathogenic micro-organisms that are capable of attacking both man · 
and domestic animals. Accordingly, the Commission decided 

. (London, 1931) to undertake, with appropriate veterinary advice, 
studies on the standardisation of such sera, among which must be 
included that which is active against swine erysipelas. 

The Frankfort Institute having offered to place at the Commis
sion:s disposal a certain quantity of the German standard prepara
tion of this serum, the Cambridge and Zagreb Institutes used it in 
comparative assays performed both by the German official method 
and in other ways. Sinee the results of these titrations were not 
in agreement With those secured at Frankfort, further tests will 
have to be carried out. 

II. STANDARDISATION OF CERTAI!Il DRUGS. 

We now have to consider a far more diversified group of products 
._·alkaloids, glucosides, arsenical derivatives, gland extracts-whose 
only common feature is the biological character of the methods 
of assay which are applicable to them. The reason why they are 
grouped together is an historical one : they were enumerated in the . 
memorandum which Sir Henry. DALE submitted to the League 
Health Committee in 1923. Now this memorandum was the start
ing-point of the whole of the work which has been accomplished 
under the auspices of the Committee in the field of biological stan
dardisation of drugs. That same year, a technical conference met 
at Edinburgh which earmarked for study, as regards the possibility 
of standardised titration, the cardiac drugs, the anthelminthics, 
ergot of rye, the arsenobenzenes, insulin, posterior lobe pituitary, 
thyroid and suprarenal extracts. 
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The International Conference on the Biological Standardisation 
of Certain nemcdies (Geneva, 1925) continued the work that had 
been mapped out at Edinburgh. Finally, at its Frankfort srssion 
(1 928), the Permanent Conunission on Biological Standardisation 
proceeded to a revision of certain recommendations previously 
adopted. 

We propose to give, in respect of each of the remedies considered, 
a hrief account of the experimental work upon which the decisions 
taken at these three meetings are based. In this way some idea 
will be gained of the intricacy of the work accomplished, which, 
whilst it may still present certain imperfections, none the less stands 
as a fine example of what may he achieved by inll•rnational scientific 
co-opt·ration. 

In the first place, however, we wish to indicate that the institution 
which at present undertakes, on behalf of the Health Organisation, 
the work of distributing centre for the international standards 
of digitalis, strophanthus (ouabain), insulin, sulpharsphenamine 
and posterior lobe Jlituitary extract 1 is the National Institute for 
1\lcdical Ikscarch at Hampstead (London, N,W. 3). 

This institute has a biological standards department-under the 
control of Dr. P. HARTLEY-and sends free samples of the inter
national standards in its safe-keeping periodically, to any public 

· ht•alth st•rvice or recognised scientific institution which applies 
tlwn•for. 

1. DIGITALIS. 

Some unct•rtainty still prevailed in regard to the assay of digitalis. 
In the first place, it had not been demonstrated that the active 
principlt•s measured by the difTerent methods were the same. 
Secondly, it n·mained to he determined which method would yield 
the most accurate titration of the active principle responsible for 
the therapt•utic efTect of digitalis. Among the numerous methods 
of titration submiltt•d to it, the Edinburgh Conference selected two 
-t~ta.t w.hicl~ consists in determining the lethal dose for the frog, 
~1y m.J••ct~on mto the lymph-sac, and that which is based upon slow 
mfuswn mto the cat until stoppage of the heart is produced-and 
n•conum·ndt•d that further research work he undertaken with a 

• See page 533. 
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view to establishing the relationship between the biological effect 
measured by thrse methods and the therapeutic action. 

The Conference ·further recommended that the unit of digitalis 
activity be_ expressed in terms of a given weight of a standard pre
paration and not in terms of the lethal dose for any animal species. 
It accordingly accepted the proposal of Professor R. MAGNUS 

(Utrecht), who offered to facilitate the further progress of the research 
work by making a stable preparation of dried digitalis leaves which 
might serve as the international standard. 

Three preparations of this kind-one of which was the propo~ed 
standar~-were distributed for purposes of comparative examina
tion. to various experimenters at Ann Arbor, Berlin, Copenhagen, 
Edinburgh, Ghent, Hampstead, London, Manila, 1\Iunich, Utrecht, 
Vienna and Washington, some using the frog ~ethod, others the 
cat method, whilst others again applied a technique of their own. 

The results yielded by the frog method were as concordant as 
could be expected considering that the preparation of the extracts 
had not been uniform (mean variation up to 20%). 

The cat method proved more accurate, the mean variation not 
exceeding 10% when aqueous infusions were used. 

The therapeutic tests performed with these three samples· of 
digitalis on patients suffering from heart disease, in the hospitals 
at Edinburgh and Baltimore, showed that it is not possible to arrive 
at any quantitative appraisal of the action of a digitalis preparation 
through tests on human beings by present-day clinical methods. 
The only inference that can be drawn from these experiments was 
that the sample which was least active on animals also produced 
the least effect on man. It would seem, therefore, from a clinical 
standpoint, that there is no need to assay digitalis preparations with 
strict accuracy ; and that digitalis leaves whose activity is within 
± 25% of that of the standard preparation would satisfy thera
peutic requirements. 

The whole of these experimental results were submitted to the 
Geneva Conference, which felt unable either to decide as between 
the frog and the cat methods or to recommend any particular method 
of extraction. In its view, a satisfactory comparison could be made 
by any method which is properly adjusted, provided the preparation 
to be tested and the standard preparation have been treated in the 
same way. 
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The Conference decided that this standard preparation should 
consist of a powdered preparation of digitalis leaves of the same 
strength (within ± 10%) as the powder prepared in accordance 
with the decisions of the Edinburgh Conference. For the prepara
tion and assay of this new standard, it approached Professor MAGNUS 

requesting him to control the titre of the standard powder annually 
and, in the event of any deterioration or exhaustion of the supply, 
to prepare a new standard of equal activity. 

Professor MAGNUS then procured ten diiierent samples of digitalis 
leaves from German, American and Netherlands sources, which 
he mixed, powdered and dried between 50°and 60°C. Tests showed 
that the lethal dose of the standard powder as prepared was 82.5 mgrm. 
per kg. body-weight of cat-that is to say, that 1 gramme of powder 
contained 12.1lethal doses for the cat. 

The standard preparation was distributed into brown glass 
ampoull•s and held at the disposal of the various countries, which 
have thus been able to set up their national standard by comparative 
assay. 

At that stage of the r('search work, the Conference did not feel 
able to set up an international unit, but suggested that digitalis 
leaves should not diiicr in strength from the standard powder by 
more than 25%, The drawback of this proposal is that. highly 
active digitalis leaves have to be mixed with less active leaves, in 
onkr to adjust the mixture to the desired titre ; on the other hand, 
it has a great advantage in that any dispensary can always prepare 
digitalis of this titre, since it represents a mean. · 

The standard powdl•r having proved entirely suitable for practical 
purposl'S, the Commission decided (Frankfort, 1928) to adopt it 
finally for international use, the Hampstead Institute being entrusted 
with its preservation and distribution on behalf of the Health 
Organisation. 

Owing to the lanll'nted death ~f Professor MAGNUS, the Commis= 
sion n·quested Professor BIJLSMA (Utrecht) to prepare and assay 
a new standard powder when the present supply should be exh;msted. 
Further, it considered that more stringent precautions should be 
takl•n than had previously been the case as regards the water content 
of the standard international powdl•r. In future, this product 
must not contain more than 3% of water, whereas the present 
standard contains from 7 to 8%. 
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Finally, the Commission recommended that, when the titre of 
digitali~ or its preparations Is expressed in units of activity, the unit 
employed should be the international unit defined as the specific 
activity contained in 0.1 grm. of international standard powder. 

2. STROPHANTHUS (OUABAIN). 

For strophanthus and its preparations, the Edinburgh Conference 
adopted as standard pure crystallised strophanthin (ouabain), 
and the Geneva. Conference confirmed this decision. 

The Commission (Frankfort, 1928), considering the variable 
activity of different preparations of crystallised ouabain due to 
varying proportions· of water of crystallisation, recommended that, 
when strophanthus preparations are assayed in relation to ouabain, 
the activity of the latter should be expressed in terms of water-free 
ouabain. To facilitate such assays it was decided to establish an 
international standard preparation of ouabain having an accurately 
determined content of water-free ouabain. Professor TIFFENEAU 
(Paris) kindly undertook to prepare the standard, which is 
kept by the Hampstead Institute and distributed by it on behalf 
of the Health Organisation. 

3. INSULIN. 

Though insulin is a comparatively new acquisition in our armoury 
of therapeutic weapons, the units advocated to express its activity 
were already numerous when the Edinburgh Conference met in 1923. 
At that time "physiological" units, "clinical" units, "rabbit~· units, 
or even "mouse" units were in current use, all these values being 
based on biological reactions which are delicate to measure and , 
are especially difficult to compare inter se. 

The first thing for the EdinburgH Conference was to. make a thcice 
from among these units ; it decided to take that introduced by the 
Insulin Committee of Toronto University. According to this Com· 
mittee, one insulin unit was equivalent to one-third of the quantity 
which reduces the blood-sugar percentage to 0.045-that is to say, 
to the point at which convulsions occur in a normal rabbit of 2 kg. 
body-weight from which all food has been withheld for twenty-four 
hours. 
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. The question was, however, whether a unit thus defined would 
maintain the necessary uniformity in tests performed in diffen'nt 
laboratories in different countrirs on animals kept under different 
conditions. 

It appeared to the Conference that the best way of stabilising 
the unit would be to express it in terms of a specified weight of a 
dried standard preparation which might be distributed, without 
any risk of variation, to all laboratories concerned. 

The Hampstead Institute thereupon undertook to prepare such 
a standard. By 1924 it had been able to collect a bupply of insulin 
representing approximatdy 500,000 Toronto units, thanks to the 
generosity of the Connaught Laboratories of Toronto University, 
Eli Lilly and Company (Indianapolis), British Drug Houses Ltd. 
(London), Burroughs, Wellcome and Co. (London) and the Nordisk 
Insulin Laboratorium (Copenhagen). The problem was now to 
convert this stock into a stable and perfectly soluble dry powder, 
a delicate piece of work which the Hampstead Institute carried out 
with complete success. This standard powder having been distri
buted to various institutes for the purpose of comparative assay in 
relation to a sample of insulin whose potency had been accurately 
determined by the method in use at Toronto, the remarkably con
cordant results obtained by five difTerent laboratories were as 
follows: 

Number of units 
per mgnn. ol 

standard powder. 
Insulin Committee of the University of Toronto . . . . . . . . 8.5 
Lilly Research Laboratories (Indianapolis) • • • . . . . . . . . . 8.5 
Squibbund Sons' Research Laboratories (New York) . . . . . 8.4 
Wellcome Physiological Research Laboratories (Becken-
. hum) • • . . . . . . . • • • . . . . • • • . • . . . . . . • • . . . . . . • • • . . . • • . . • 8.8 

National Institute for Medical Research (Hampstead) . . • 8.8 

In consideration of these tests, the Insulin Committee of the 
University of Toronto suggested 1hat, in order to avoid calculations 
in fractions, it might be agreed that the standard powder contained 
8 units per mgrm. The unit was consequently defined as the 
activity contained in 0.125 mgrm. of the standard prepar11tion. 

This proposal was submitted, in 1925, to the Geneva Conference, 
which recommended that the dry preparation of insulin hydro
chloride prepared by the Hampstead Institute be accepted as the 
international standard, the insulin unit to be represented by 
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0.125 mgrm. of that preparation. The Hampstead Institute was 
asked to. keep and distribute this international standard. · 

For the biological assay of insulin, the Conference advocated 
three methods-two based on the determination of the blood-sugar 
content in rabbits and one on the determination of the dose 
producing convulsions in mice. 

Samples of 0.1 grm. of this standard were sent in each country 
to the Government institutes responsible for their distribution to 
laboratories working on insulin. The latter were then able to set 
up a national standard by means of comparative assays. 

At Frankfort (in 1928) the Commission had under review the 
uniformly favourable results obtained since -1 ~25 in 'laboratories 
of countries which use the international insulin standard. It was 
happy to note that the international unit is now in use all over the 
world and adopted as the only unit of insulin. 

The original standard had been prepared at a time when the titre 
of the best insulin obtainable did not exceed 8 units per mgrm. In 
course of time, the purity of the insulin produced, even in industrial 
quantities, rapidly improved, and manufacturers began to deliver 
solutions prepared from insulins containing as much as 18 or 20 units 
per mgrm. Later, the discovery of insulin in crystalline form by 
Professor ABEL made it clear that the maximum attainable degree 
of purity was not much above that already obtained industrially. 
Finally, last year, the knowledge-as demonstrated by Dr. D. A. 
Scorr, of Toronto-that crystallised insulin is a zinc salt of the 
hormone still further facilitated the production of chemically pure 
preparations, with the result that a number of producers now supply 
solutions prepared from the crystalline substance. 

Evidence was accumulating, however, to show that, when.insulins 
of a high degree of purity were assayed in relation to the compara
tively impure standard, significant differences appeared in the value 
of the unit according to the method of assay employed ; thus, the 
convulsion method on mice yielded titres from 20 to 25% higher 
than those given by the method of blood-sugar determination in 
the rabbit. The need for a new standard, more appropriate to the 
present state of our knowledge, was consequently felt. 

The Insulin Committee of Toronto thereupon offered to provide 
a large supply (about 50 grms.) of insulin purified by successive 
crystallisations according to Scott's method. This new preparation, 
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intended to be used as a standard, was carefully dried and distributed 
· in 20 mgnn. ampoules by the Hampstead Institute, and then assayed. 
in relation to the old standard by both the mouse and rabbit methods, 
the tests being carried out in six diiTerent laboratories at Copenhagen, 
Indianapolis, London and Toronto. The results of these titrations 
were submitted to Professor BEsT (foronto), Sir Henry DALE 
(Hampstead) and Professor KROGH (Copenhagen) as representatives 
of the three institutes whose research work had made it possible, 
in 1925, to define the unit in terms of the standard preparation then 
adopted. Two of these scientists concluded that, if a potency of 
22 units per mgrm. were assigned to the new crystalline standard, 
the unit would remain identical, at all events to the highest degree of . 
approximation attainable, in view of the diiTerences of potency . 
observed in the two standards when the assay is performed by 
diiTerent methods. If, at its forthcoming meeting, the Commission 
endorses that view, it will have to redefine the insulin unit, since 
this will henceforward be equivalent to the specific activity 
contained in ~2 mgrm. of the new standard preparation. 

4, ARSENOBENZENES. 

The problem as propounded at the Edinburgh Conference. was 
twofold : first, to initiate titration of arsenobenzene derivatives 
in terms of a standard preparation and unit.; secondly, to prevent 
any preparation of salvarsan or its derivatives from having an 
appreciably higher toxicity or a definitely lower therapeutic potency 
than the standard. · 

After considering a report by Professor KoLLE (Frankfort), the 
Geneva Conference adapted the principle of the biological standar
disation of remedies belonging to the arsenobenzene group, by means 
of a series of standard preparations which would, severally, serve 
for the titration of the following drugs : · 

1. Dioxydiamino-arsenobenzene dihydrochloride (syn. sal-
varsan, arsphenamine, arsenobenzol, etc.) ; and 

2. Its metallic derivatives (silver-salvarsan) ; and 
3. Its sodium salts (sodium salvarsan) ; 
4. Dioxydiamino-arsenobenzene-sulphoxylate of sodium 

(syn. neosalvarsan, neoarsphenamine, novarsenoben-
zol, etc.) ; · 
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5. Neo-silver-salvarsan ; 
6. Sulpharsphenamine (syn. sulfarsenol). 

Professor KoLLE (Frankfort) kindly agreed to keep and distribute 
standard preparations 1 to 5 on behalf of the Health ·organisation 
and Professor VoEGTLIN (Washington) undertook to prepare the 
sulpharsphenamine standard. 

The Conference further decided that every batch of salvarsan 
or its derivatives, before issue for therapeutic purposes, should be 
tested on normal animals for toxicity and on artificially infected 
animals for curative potency. 

The toxicity test is based upon the administration of samples 
from each batch of the preparation to be tested to not less than 
ten mice or five rats, or simultaneously to both. Only preparations 
which have proved under identical experimental conditions to have 
been not more toxic than the corresponding standard preparation, 
should be passed for issue. 

The test for therapeutic potency is to be performed on rats or 
mice infected with a suitable strain of pathogenic trypanosomes 
(T. brucei, T. equiperdum, etc.) in the following way. A series of 
mice or rats is taken having the same degree of infection with the 
same strain of trypanosomes, as determined by the parasite count 
per unit volume of blood. On a series of animals thus infected, 
each batch is tested for therapeutic potency by two to four increasing 
doses, with at least three animals for each dose, and the result is 
evaluated by comparison with the effects obtained with similar 
doses of the standard preparation. 

Finally, before any batch of ampoules is certified for general use, 
samples must have been used on a series of human patients under 
clinical supervision. 

At the Frankfort meeting (1928), these recommendations were 
modified on certain points. Firstly, provision was made to meet 
the contingency of the neosalvarsan and sulpharsphenamine stan
dards being exhausted. In addition to the assays required to estab-

-lish the equivalence of a new standard with the present one, certain 
precautions ate to be taken to ensure its stability (resistance to a 
temperature of 60o C. for several days, drying in vacuo over P205, 

preservation in ampoules filled with neutral gas and kept at a 
temperature not higher than oo C.). 

3 
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Secondly, the experimental therapeutic action may be tested, 
not only on animals infected with trypanosomes, but also upon 
animals infected with spirochretes. 

Finally, the maximum permissible excess of toxicity above the 
standard was fixed at 20%. 

Quite recently, obstacles have arisen which prevent the five 
standards of salvarsan and its derivatives maintained at the Frank
fort Institute froin being distributed as heretofore on behalf of the 
Health Organisation. It is to be hoped that the Hampstead In
stitute will be ready to undertake the distribution of some of these 
standards in the future. 

5. PITUITARY ExTRACT (PosTERIOR LosE). 

Preparations of posterior lobe pituitary extract exert three totally 
distinct physiological actions : increase of the tonus of the uterus 
(oxytocic action), vaso-constriction (pressor action) and reduction 
of water diuresis accompanied by an increase in the mineral salt 
concentration of the urine (anti-diuretic action) ; hence the intricacy 
of attempting to standardise these preparations, since, at the time 
when the question was raised, it was not yet known whether all 
three actions were related to a single factor or to several factors 
and, in the latter alternative, how many. 

At the Edinburgh Conference, Professor VoEGTLIN (Washington) 
presented a survey of the principal methods in use for the deter
mination of the oxytocic action of pituitary preparations, pronounc
ing in favour of titration on the uterus of the virgin guinea-pig in 
relation to a standard consisting, not·of a fresh watery organic 
extract, as advocated by various authors, but of a dry powder 
obtained by the acetone-extraction of the fresh lobe. This dry 
preparation is stable and contains all the active principles of the 
posterior lobe. 

The Conference agreed to Professor VoEGTLIN's suggestion as 
to the choice of a standard preparation, but considered that it would 
be desirable to proceed also to a determination of the pressor and 
anti-diuretic actions, at least from the qualitative standpoint, and 
to work out appropriate methods for the purpose. 

A plan of research work designed more especially to elucidate 
the question of the number of factonl involved in the complex action 
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of posterior lobe pituitary was subniitted to American, Belgian, 
English, German and Netherlands experimenters. 

The Geneva Conference, after noting the results of their work, de-· 
cided to adopt finally as the international standard the dry powdered 
acetone-extracted posterior pituitary lobe, as it had been recom
mended at Edinburgh by Professor VoEGTLIN. This standard had, 
incidentally, already been adopted in the tenth edition of the United 
States ~harmacopreia. By following the indications given therein, 
it was possible to prepare, at any time and in any country, as a 
national standard, a sample equal in activity to the standard 
powder. · 

In order to' permit of the comparison of these standards with 
the authentic international standard, Professor VoEGTLIN was 
requested to hold a certain quantity of the original standard 
preparation in his safe-keeping. . · 

Some discussion took place regarding the accuracy and practical 
application of the method of assay which is based upon the use 
of the uterus of the virgin guinea-pig. The Conference therefore 
agreed that, when this method was used, it should be s'upplemented 
by a control test to make sure. that the action exercised was not 
due to the presence of non-specific active substances such as 
histamine. 
· The Conference thereupon considered what concentration of 

pituitary extract, expressed in terms of the standard powder, should 
be recommended for official adoption. One suggestion that two dif
ferent concentrations should be taken, in order to meet the require
ments of various therapeutic uses, did not fmd general acceptance. 
On the other hand, various members of the Conference, mindful 
of current prescribing practice in their respective countries, were 
reluctant to accept a concentration of 0.5% of the standard powd~r, 
as sugg~sted by Professor VoEGTLIN, as suitable for international use. 
Such a concentration appeared to them too high. for obstetrical 
use and liable to imperil the life of the child. 

In order to overcome this difficulty, Sir Henry DALE suggested 
a method of indicating the concentration of the extract which, 
whilst ensuring a uniform international notation, would none the 
less allow some latitude as regards the content of preparations to be 
included in the various pharmacopreire, so as to allow for the thera
peutic practice current in various countries. To achieve this object 
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it was necessary to express the strength of the extract in units of 
activity, one unit of activity being defined as the specific action 
exercised by 0.5 mgrm. of the standard powder. This proposal 
was unanimously approved. 

At its Frankfort session (1928), the Commission supplemented 
the 1925 decisions on a number of points. For the determination 
of oxytocic activity, it recommended the test on the isolated uterus 
of the virgin guinea-pig, as described in the tenth edition of the 
United States Pharmacopreia. For the determination of pressor 
activity, comparative tests were to be made on the anresthetised 
dog or on the decapitated cat ; finally, for the determination of 
antidiuretic activity, tests might be carried out on the unanres
thetised dog, on the normal man or on the patient with diabetes 
insipidus. 

The Commission considered the effect on the recommendations 
of the Geneva Conference of the experimental evidence showing 
that the oxytocic and pressor activities of posterior lobe pituitary 
extract were due to different active principles that might be sepa
rated, and of indications that the anti-diuretic activity seems to be 
bound up with the presence of a third active principle. It noted 
with interest that the discoverers of the method of separating the 
pressor and the oxytocic principles had found no difficulty in express
ing the activity of various preparations in pressor and oxytocic units 
of the international standard. If, therefore, it could be proved that 
the anti-diuretic action was ascribable to a third constituent, it 
would be possible to contemplate that the anti-diuretic activity of 
any preparations might also be expressed in anti-diuretic units 
in relation to that same standard. 

Consequently, and in the light of the uniformly favourable 
experience obtained since 1925; the Commission recommended that 
the dry powder obtained from the acetone-extracted fresh posterior 
lobe substance of ox pituitary be definitely adopted as the inter
national standard preparation for the biological assay of pituitary 
preparations, whether containing all three active principles or the 
pressor or oxytocic principle only (Frankfort, 1928). 

The activity of the latter preparations was to be expressed in 
relation to the international standard either in pressor or oxytocic 
units ; in each case the unit of such activity to be that of 0.5 mgrm. 
of the standard powder. 
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As to the suitability of the same standard for the measurement of 
the anti-diuretic power, the Commission expressed as yet no final 
opinion. 

It will be seen that the situation had cleared up considerably 
since 1925. It had been shown that at least two of the physiological 
actions of posterior lobe pituitary are. due to distinct and chemically 
separable principles. It was found that these two principles remained 
in normal proportions one to the other in the powder chosen as 
an international standard. Any pituitary preparation can accord
ingly be assayed in relation to this standard if a method is used 
which brings into play the physiological action upon which its 
therapeutic efficacy rests. · 

The Commission has not, so far, officially requested any laboratory 
to prepare, keep and distribute, on behalf of the Health Organisation, 
the international standard of posterior lobe pituitary. There is 
no reason to doubt that it will make this selection in the ncar 
future. 

·At the same time, a number of laboratories have applied to the 
Hampstead Institute, in its capacity as distributing centre, for 
samples of the pituitary standard. In the absence of an inter

. national standard preparation, this institute has distributed to them 
the British standard preparation of posterior lobe pituitary, which 
is equal in activity to the international standard, as numerous 
assays have shown. 

6. ERGOT OF RYE. 

The estimation of the therapeutic activity of ergot preparations 
presents special difficulties, since ergot contains two groups of sub
stances which exert a marked effect upon the uterus.· They are, 
on the one hand, the non-specific amines (histamine and tyramine), 
which are derived from amino-acids by the action of bacteria, and, 
on the other liand, the specific alkaloids (ergotoxine, ergotamine), 
Since the relative proportions of these active ingredients are highly 
variable, a very elaborate form of titration becomes necessary. 

Chemical methods are too inaccurate, colorimctrical methods 
insufficiently sensitive ; as for the biological methods that had pre
viously been used, and which measured either the effect exerted 
upon the uterus, isolated or in situ, or the change in arterial pressure, 
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or, finally, the necrotic action on the cock's comb, they . had 
not given satisfactory results, so that none of these could be recom
mended . 

. The Edinburgh Conference took the view that the determining 
factor in the assay of ergot should be the specific alkaloid conient, 
and that only methods directed to the measurement of this should 
be considered. The Conference was also of opinion that only ergot 
preparations containing the full amount of ergotoxine or ergotamine 
should be accepted in the pharmacopreire. . · 

A new method, that of BROOM and CLARK, based upon the anta
gonism of the actions severally exerted by ergotoxine and adrenaline 
upon the isolated rabbit uterus; appeared to satisfy these require
ments ; the Conference accordingly thought it desirable to test its 
value. The re-sults of the investigations conducted "in American; 
English,. German and Netherlands laboratories were submitted to 
the Geneva Conference, which concluded that the _question of the 
biological standardisation of ergot was not yet ripe for final decision. 
It was held desirable, at the stage reached, to give further study 
to ·the various biological methods of assay and to _ compare their 
results with those obtained by the chemical method presented by 
Professor STRAUB (Munich). 

Research work having shown that Broom and Clark's method 
enabled the action of the specific alkaloids of ergot to be appraised 
with a margin of error of 10 to 25%, according to the sensitiveness 
of the uterus, the Commission (Frankfort, 1928) recommended this · 
as being at once convenient and accurate. It again stressed the 
need for arriving at a standardisation of ergot by measurement of 
the ergotoxine and ergotamine content. 

Quite recently a new development has taken place which may 
affect the Commission's decision-namely, the discovery by DuDLEY 
and MOIR of a new alkaloid-ergometrine-which is responsible for 
most, if not all, of the therapeutic action exerted by ergot of rye. 
It is probable that the activity of ergot preparations can b~ judged 
from their ergometrine content and that this titration can be carried 
out by chemical methods. If this is so, the question of the standar
disation of ergot will have been removed from the field of work 
which the Commission has assigned to itself. 
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7. SUPRARENAL EXTRACT. 

Ad~enaline may be isolated in pure fonn from the suprarenal 
gland Qr synthetically prepared in crystalline fonn. The Edinburgh 
Conference (1923) consequently adopted this substance· as the. 
standard in relation to which preparations containing the 
active principle of the suprarenal gland should be assayed. 

In the conduct of this assay, the biological method is far more 
sensitive than chemical methods ; this is why the Conference advo
cated a method which is based upon the determination of the doses 
necessacy to produce equal submaximal increases of blood-pressure 
in a decapitated or anresthetised and atropinised mammal. 

Since adrenaline can.be easily prepared in pure fonn in all countries 
and the degree of purity can be chemically estiiJutted, it did not 
se.em necessacy to establish an international standard preparation 
of that substance. 

8. THYROID ExTRACT. 

· The .administration of thyroid, by raising the metabolism, increases 
the resistance of the orsanism to hydrocyanic poisoning induced 
in t~e mouse by the intravenous injection of aceto-nitrile. On the 

. other hand, the administration of thyroid gland exerts an action 
on t~e metamorphosis of amphibians. ·Such are the two principles 
upon which a determination of the potency of thyroid preparations 
could be based. 
' The Edinburgh Conference requested Professors REID HuNT, of 

· Boston, and STRAUB, of Munich, to compare tlie value. of these 
methods and to investigate whether the biological effect of which 
they give the measure runs parallel with the therapeutic action. 

Professor REID HUNT's investigations having shown that the 
potency of thyroid preparations was proportional to their iodine 
content, there was no furth~r need to contemplate a biological assay, 
except as a protection against possible fraud. Professor REID HuNT 
accordingly proposed that the assay be based upon a determination 
of the iodine content by chemical methods. · 

The Geneva Conference endorsed thls view whilst recommending 
that, whenever the .biological method appeared to be needed, as 
in ·the case of preparations artificially enriched with iodine, recourse 
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be had to the aceto-nitrile test ; it further adopted as standard 
of activity that of a dried preparation of thyroid gland with a natural 
iodine conlt>nt of 0.2 %· Professor REID HUNT was invited to obtain 
and keep a sufficient quantity of thyroid-gland substance correspond
ing to that definition, for use as an international standard. 

· 9. ANTHELMINTHICS. 

(a) Filix Mas.-A proposal to use for the assay of Filix mas 
earthworms immersed in an ethereal solution of given titre was 
adopted at the Edinburgh Conference and further developed by 
that of Geneva. Experience had shown, in fact, that small fish 
could replace the earthworm, since the lethal concentration was 
identical for both. 

A recommendation to that effect was adopted for use in phar
macopreire (Geneva, 1925) ; it provided that a 0.002% watery solu
tion of the official ethereal extract of Filix mas should be the minimum 
lethal concentration for earthworms (Lumbricus terrestris, Allolo
bophora fretida) or for small fish (Carassius, Gobio, Scardinius) of 
from 5 to 10 em. in length. 

(b) Oil of Chenopodium.-lt seemed that the test on earthworms · 
might also yield an indication as to the relative potency of various 
samples of this oil. · The Geneva Conference therefore suggested 
that this test be used, whilst holding it desirable that further research 
should be undertaken to establish a relationship between toxicity 
for earthworms and anthelmintic properties in man. 

Experiments conducted with a series of oils of chenopodium 
prepared from di!Terent sources have now shown that neither earth
worms nor fish are suitable for assays. As for otjler practicable 
biological methods of determining the ascaridol content of oil of 
chenopodium, these have proved inferior to the colorimetric method 
(Frankfort, 1928). 

III. STANDARDISATION OF VITAMINS. 

As far back as 1925, the problem of standardising the assay of 
vitamins was raised before the second Conference for the biological 
standardisation of certain remedies. Professor PouLSSON (of Olso) 
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having been invited to review the whole position, came to the con
clusion that only the growth-promoting factor contained in 
vitamin A could at that time form the subject of international 
agreement. 

Since then, knowledge has rapidly accumulated ; six years later 
the progress achieved was such as to justify the convening of a 
Conference for the standardisation of vitamins (London, 1931). In 
the first place, it had to decide a question of principle: Were vitamin 
units to be defined in relation to their biological action or expressed 
by a given weight of standard preparation ? The Conference 
decided in favour of the second alternative, which was, moreover, 
in keeping with the general practice previously followed. 

The Conference took the view that it might appropriately consider 
the fat-soluble vitamin A, the anti-neuritic vitamin B, the anti
scorbutic vitamin C and the anti-rachitic vitamin D. Nevertheless, 
in view of the rapid progress of science, it was anxious that its recom
mendations should be recorded as merely provisional in character, 
assigning to them a validity of from two to five years, according 
to cases. 

The second Conference for the standardisation of vitamins (Lon
don, .1934) was called upon to take more lasting decisions, although 
it may well be asked whether it will not be necessary-possibly 
even in the near future-to revise some of its decisions. Indeed, 
the time is fast approaching when the procedure of assaying a vitamin· 
preparation in relation to a standard will be regarded as obsolete and 
the titre will be expressible in terms _of the pure vitamin content 
of the preparation. The second Conference thought it preferable, 
however, to continue to measure the vitamin potency by biological 
methods based upon comparison with a standard, even in cases in 
which substances possessing a high degree of vitamin activity have 
been isolated in pure form, thus enabling a sufficiently accurate 
titration to be effected by chemical or physical methods. 

We shall now see that for each of 'the four vitamins considered 
(A, B1, C and D), an international standard preparation has been 
adopted and a unit selected. These standards are preserved and 
distributed by the National Institute for Medical Research at Hamp
stead, which acts for the purpose as central laboratory for the Health 
Organisation. 
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1. VITAMIN A. 

The 1931 Conference reconunended that carotene be. accepted 
as a provisional international standard and that a selected sample 
of cod-liver oil be held in view as a possible secondary standard. 
· The preparation of carotene to be used as standard was to be 
made from carrots by WILLSTATTER's method, and to consist of a 
mixture of the two isomers a and 11. whose biological actio~ appeared 

· to be similar. Samples o{ carotene of this type were prepared in 
the laboratories of the United States of America, France, Germany, 
the United Kingdom, the Netherlands, -Sweden and Switzerland. 
They were subsequently mixed with a view to obtaining a uniform 
preparation having the requisite degree of purity. The. delicate 
work of dissolution, crystallisation and filling into ampoules was 

·successfully carried. out by the Hampstead Institute. The unit· 
recommended for adoption was the activity of on~ gamma. . 

The Conference did not. reconunend any one particular method 
of conducting the biological assay, but merely suggested that furthe.r 
attention' be given to methods based on the curative action of caro-
tene for xerophthalmia, . 

In current use, the provisional standard, consisting as it did of 
a mixture of isomers, did not prove entirely satisfactory. The 
second Conference consequently decided that pure optically inactive 
11-carotene should be adopted as the internation!ll standard. As for: · 
the unit, it was not modified ; assays showed th!lt it corresponds 
to the vitamin A activity ol 0.6 gamma of the new standard pre.-. 
paration. The latter is distributed in the form of an oily solution 
of such strength that one granune contains 500 international units. 

In making up the standard preparation, the Hampstead Institute 
received tht' generous support of Professor KARRER, of Zurich, 
who. on three orl'asions, placed the necessary quantities of 11-carotene 
at its disposal. · 

As regards the cod-liver oil suitable for use as a subsidiary ~?tan
dard, the 1934 Conference; following a recommendation put forward 
by the 1931 Conference, selected the oil described in the United 
States Pharmacopreia. This oil-which has been accurately 
assayed in relation · to th.e ·provisional carotene standard-has 
been officially used in the United States for some time past. · 
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The Unit~d States Pharmacopooia Conunittee, under the chair-
manship of Dr. E. FuLLERTON CooK, having been approached on the 
subject, has kindly c~nsented to supply to applicants a 30 c.c. bottle 
of its standard cod-liver oil at the price of $2.50. 

2. VITAMIN Bl. 

The adsorption product of this vitamin prepared according to 
SEIDELL's method was selected by the first Conference as a provisional 
international standard. This product is obtained by extracting 
rice polishings with acidulated water. After two days, fuller's 
earth is added in appropriate quantities to the solution, which is 
then stirred for twenty-four hours. Subsequently it is filtered off 
and the fuller's earth; after being washed with water and· alcohol, 

. is dried. In o~der that an adequa~e· supply might be available, 
the hygienic laboratory of Batavia was asked, through Professor 
JANSEN (of Amsterdam), to place at the disposal of the Hampstead 
Institute a batch of 25 kg. of this adsorption product, and kindly 
complied withthis request: · 

The unit provisionally adopted was the anti-neuritic activity 
of 10 mgrm. Daily, doses of 10 to 20 mgrm. of this preparation 
will maintain normal growth' in young rats on a diet deficient in 
vitamin B ; at doses of 20 to 30 mgrm. it will cure pigeons suffering 
from polyneuritis induced by a diet of polished rice. 

The Conference expressed no opinion on the relative merits of 
biological methods for the estimation of vitamin B1• It considered 
that all the methods advocated, either of the prophylactic or curative 
type, and employing either the rat or the pigeon, might yield equally 
valid results. 

The second Conference merely confirmed the decisions of the 
first j accordingly, the standard and unit selected in 1931 are hence
forward adopted for international use. It will be desirable, however, 
t~at the potency of the standard adsorption product should be 
determined in relation to that of the crysialline vitamin B1 prepa
rations which have.recently peen produced byvarious experimenters, 
with a View to the subsequent adoption of pure crystalline . B1 · 
vitamin as an international standard. 
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·3. VITAMIN C. 

In the opinion of the first Conference, fresh lemon-juice was to 
be. used as the provisional standard for the anti-scorbutic vitamin C, 
the unit being defined as the activity of 0.1 c. c. of that juice. 

This unit represents about one-tenth of the daily dose necessary 
to prevent the development of serious macroscopic sco_rbutic lesions 
in a young guinea-pig maintained on a scurvy-producing diet. 

In 1933, however, the discovery by Professor SzENT-GYiiRGYI 
(of Szeged) of a new substance, ascorbic acid, which is derived from 
Capsicum annuum and is none other than vitamin C in pure form, 
completely changed the position. Consequently, abandoning 
lemon.-juice, the second Conference adopted Jrevo-ascorbic acid 
as the international standard, the unit being defined as 0.05 mgrm. 
of this acid and exerting a biological effect equivalent to that of the 
lemon-juice unit. 

The Hampstead Institute now holds a supply of ascorbic acid 
which was prepared in Professor SzENT-GYORGYI's laboratory· 
and is used as international standard . 
. Thus, a pure and chemically defined substance has replaced, as 

the international standard, a complex product like lemon-juice, 
which is liable to vary in composition according to the ripeness 
and place of origin of the fruit. This represents an undoubted step 
forward. 

4. VITAMIN D: 

The anti-rachitic vitamin D standard adopted provisionally 
by the first Conference was the standard solution of irradiated 
ergosterol then available at the Hampstead Institute, the unit being 
defined as 1 mgrm. of this solution. When doses equivalent to 
one unit are administered for eight successive days to a rachitic 
rat, the formation of a wide line of calcium deposits can be observed 
in the metaphysis of the proximal ends of the tibireand of the distal 
ends of the radii. 

The Conference provided that, for the determination of the anti
rachitic potency of unknown preparations, recourse might be had 
to methods of assay based either on the prophylactic or on the thera
peutic action of vitamin D, such as the calcification "line " test, 
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X-ray examination or determination of the bone ash. For the 
preparation of a future standard, the ultra-violet irradiation of the 
ergosterol was to be carried out in ethereal solution in the absence of 
any traces of oxygen, the product to be subsequently dissolved in a 
natural vegetable oil which has given a negative test for vitamin D. 

Finally, the Conference recommended that further tests should 
be made to determine whether the physical properties of crystalline 
products recently isolated from ergosterol were constant ; if so, 
one of these substances might eventually replace the irradiated 
ergosterol as international standard. 

The exhaustion of the standard irradiated ergosterol solution 
prepared by the Hampstead Institute-which had, moreover, been 
foreseen-made it necessary to prepare a fresh batch according 
to the technique described above. The potency of the new solution 
has been compared with that of the original solution in American, 
British, French, German and Swedish laboratories and found to 
be equivalent. 

The second Conference upheld the decisions of the first concerning 
the choice of irradiated ergosterol as the international vitamin D 
standard .. Nevertheless, if the present standard solution were to 
be exhausted or if it became unsatisfactory for any reason, it should 
be replaced by a soluti01i of pure crystalline vitamin D (calciferol) in 
olive oil, of such strength that 1 mgrm. contains 0.025 gamma of 
crystalline vitamin D. · 

The unit remains defined as corresponding to the activity of 
1 mgrm. of the international standard solution of irradiated ergo
sterol, which has been found equivalent to 0.025 gamma of crystalline 

· vitamin D. 
To assay preparations for vitamin D content and express their 

potency in international units, recourse should be had to compara
tive tests on rats. If other species are employed the values cannot 
be expressed in international units. 

Certain anomalies have recently been detected in the action upon 
some animal species of preparations containinq the same number 
of international units of vitamin D. Thus, given quantities of 
cod-liver oil and of irradiated ergosterol which are found to be equi
valent in their action upon the rat may not prove equal to each 
other in the activity exerted when they are assayed on chickens, 
for instance. This brings out clearly the value of cod-liver oil as 
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·a subsidiary standard. Moreover, in certain countries, the United 
States in particular, cod-liver oil standards are at present in use. 

Nevertheless, having regard to the large quantities that would 
be required for the use of such oil for international purposes, the 
Conference did not recommend its adoption as a subsidiary standlfrd. · 
It did recommend, however, that the national centres of distribution 
-to which reference will be made below-should prepare subsidiary 
reference samples of cod-liver oi1: In order to keep uniform the 
value of the international unit, the vitamin D activity of such oils 
was to be titrated in international units in relation to that of the 
standard irradiated ergosterol by tests on at least twenty rats o~ the 

·same age and body-weight for each titration. Thanks to the expe
rience gained in the use of such subsidiary cod-liver oil standards, 
it is hoped that the anomalous action on certain species of different 
sources of vitamin D will be explained •. 

Quite recently the question of the choice of an appropriate cod
liver oil sample has been settled, since the Pharmacopreia Committee 
_of the United States has declared its readiness to supply, on appli
. cation, at the price of $2.50, 30 c:c. of the standard cod-liver oil 
which appears in the pharmacopreia of that country for vitamin D 
assays and is titrated in terms of international units . 

• • • 
The second Conference further examined the possibility of stan

dardising vitamins B3 and ·E, but it did not prosecute this matter 
any further, considering that our knowledge of the nature of these 
products and of the pathological phenomena produced by their 
deficiency is still too limited. -

• • • 
Being desirous of simplifying the somewhat heavy work which 

devolves upon the Hampstead Institute in its capacity as distri
buting centre of vitamin standards, both Conferences recommended 
in turn that an institution be selected in each country to carry out 
that distribution and, if possible, to prepare a national standard 
equivalent to the international standard, thus permitting of a more 
economical use of the authentic international standard. 
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This reconunendation is now being carried into effect. There 
are at present national centres of distribution in the following twenty
two countries : United States of America, Argentine, Australia, 
Austria, Belgium, Canada, China, Czechoslovakia, Denmark, France, 
Gtlrmany, Hungary, India, Italy, Japan, Netherlands, New Zealand, 
Norway, Poland, Spain, Sweden and Switzerland, and there will 
be further additions to this list. · 

IV. STANDARDISATION OF SEX HORMONES. 

In 1931, the Permanent Commission on Biological Standardisation 
requested Sir Henry DALE to explore the possibility of international 
agreement concerning the assay of sex hormones, and to arrange 
in due course for a Conf~rence of experts on the subject. 
~e only sex hormone which had been prepared in pure form at 

tl:te time was the restrus-producing hormone, originally detected 
in the fluid from ovarian follicles but later found to be present in 
the human placenta and to be excreted in the urine of pregnant 
women and mares. · 

·1. <EsTRUs-PRODUCING HoRMONE. 

In scientific literature as well as on the labels of therapeutic 
preparations, the activity of the restrus-producing hormone had been 
indicated in physiological units corresponding to the quantity 
required to produce restrus in the ovariectomised rat or mouse. 
Now it is clear that this quantity cannot be the same for the rat 
and for the mouse, even when methods of administration and of 
appraising the result are identical. 

Even with one species of test animal, however, the unit will have 
a wide range of values according to the method of administration 
of the ·hormone-in watery or in oily solution, in a single dose or 
in divided doses---or to the degree of restrus accepted as indicating 
a positive effect. 

The only basis for international agreement on a conunon unit 
of activity for the restrus-producing hormone was, as in many other 
cases, to be found in the choice of a standard preparation in terms 
of which the unit can be defined. 
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The substance which seemed most suitable as a standard was 
the hydroxy-ketonic form of the hormone. Opinions differed, how
ever, as to whether this standard should be kept in and distributed 
from one centre ; it was argued that, since its chemical and 
physical characters were perfectly defined, it might be prepar~d 
in any country. 

It had, further, become clear that the hydroxy-ketonic form of 
the hormone consists of at least two isomeric substances of unequal 
biological activity. If, therefore, that substance were to be adopted 
as international standard, the creation of a standard sample, for 
distribution from a single source, was essential. 

Such were the main questions which had to be considered by 
the Conference which met in London in 1932. It was attended by 
American, British, French, German and Netherlands scientists. 

In the first place, that Conference accepted the principle of an 
international standard of restrus-producing hormone and the defi
nition of a unit in terms thereof. In the second place it decided that 
the standard should be of the hydroxy-ketonic form. In the third 
place it defined the international unit as the specific restrus-produc
ing activity contained in 0.1 gamma of the standard preparation. 
Lastly, it entrusted the preservation and distribution of the 
standard to the Hampstead Institute. 

The Conference took the view that the changes in the cellular · 
contents of the vaginal secretion observable in rats or mice deprived 
of their ovaries should be the criterion upon which the assay of an 
unknown preparation in relation to the standard preparation should 
be made. For this purpose it was necessary for the two prepara
tions to be administered in identical solvents imd by a method 
ensuring slow absorption at identical rates. Vaginal smears were 
to be taken at least once a day until the animals had returned to 
the direstrus condition. 

Finally, the Conference emphasised the fact that the unit selected 
could not be used to determine the activity on other forms of the 
restrus-producing hormone. 

The standard preparation was made up at the Hampstead In
stitute by the mixing of four samples kindly supplied by Professor 
BuTENANDT (Danzig), Dr. DoJSY (St. Louis), Dr. GIRARD (Paris) and 
Professor LAQUEUR (Amsterdam). It was afterwards subjected 
to control tests and distributed as the international standard. 
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Meanwhile, research work in the field of sex hormones was mak-: 
ing great strides, and more active restrus-producing preparations 
made from di-hydroxy or tri-hydroxy derivatives and from the 
esters--especi~lly the benzoateHf these derivatives were being 
artificially prepared and placed on the market, these being prepara
tions which could not be assayed in relation to the hydroxy-ketonic 
standard. A certain amount of confusion had consequently arisen 
which needed to be cleared up. · 

The solution adopted by a second Conference, which met in Lon
don in July 1935-and was attended by experts from the United 
States of America, the United Kingdom, Canada, Danzig, France, 
the Netherlands and Switzerland-was the establishment of a 
subsidiary standard consisting . of the mono-benzoate of the di
hydroxy ·form of. the hormone. The unit, which will be labelled 
"benzoate unit", will be represented by the specific activity contain
ed in 0.1 gamma of that substance. Professor BUTENANDT (Danzig), 
Dr. GIRARD (Paris). Professor LAQUEUR (Amsterdam) and 
Dr.· MARRIAN (Toronto) have generously offered to contribute 
towards the accumulation of a stock of this standard. 

The assay of the benzoyl preparations of the retrus-producing 
. hormone-which are among the most important-can therefore 

now be effected in relation to this new standard, the preservation 
and distribution of which have been entrusted to the Hampstead 
Institute. 

On the other hand, the Conference did not feel that the time had 
. come to select standards for the other forms in which the <Estrus
producing hormone can be prepared. . 

2. MALE HORMONES. 

The reason why the 1932 Conference put forward no recommenda
tion concerning the assay of male hormones was that the question 
did not appear to be ripe for international agreement and that it 
would have been extremely difficult at the time to collect an ade
quate supply of the active principle. Therefore, in order to prepare 
the ground, it merely questioned American, British, French, German 
and Netherlands specialists as to the possibilities of future action. 

In the meanwhile, however, fresh knowledge was accumulating. 
BUTENANOT (Danzig) extracted from the urine of males a crystalline 

4 



546 THE HEALTH ORGANISATION 

substance of testicular origin which promotes the· growth of the 
capon's c.omb-androsterone-and established its empirical for
mula ; RuziCKA (Zurich) succeeded in obtaining the same active 
principle by synthetic methods. 

The establishment of an international standard preparation and 
unit then appeared possible and even highly desirable. Androsterone 
heing a pure crystalline substance, it was adopted by the second 
Conference as the international standard for the titration of sub
stances having the specific activity of male hormones. The inter
national unit is to be equal to the activity of 0.1 mgrm. of this stand
ard. In the opinion of the Conference, the test based on the induc
tion of growth in the comb of the capon is, at present, the only one 
sufficiently specific to permit of comparison with the standard.; 
it would be desirable, however, to perfect the method of assay on 
mammals. 

The Hampstead Institute was asked to preserve and distribute 
the international standard, which is to be made up of a mixture of 
samples of pure androsterone supplied by Professor BUTENANDT 
(Danzig), Professor WQUEUR (Amsterdam) and Dr. MIESCHER 
(Basle). 

3. " CoRPUS LuTEUM " HoRMONE. 

Whilst the 1932 Conference had held discussion of corpus luteum 
hormones to be premature, the second Conference had before it a 
quantity of experimental material, which had been accumulated in 
the meanwhile, the most important of which was the isolation in 
pure crystalline form of the progestational hormone of the corpus 
luteum. The assay of preparations containing this hormone can 
be eiTectrd by a sufficiently accurate method based upon the degree 
of proliferation produced in the endometrium of the rabbit, which 
may be either an adult female rabbit deprived of the ovaries after 
coitus, or an immature female rabbit previously treated with restrus
producing hormones. 

In these circumstances, there was no further obstacle to the choice 
of an intemational standard. The Conference selected the pure 
crystalline progestational hormone in the form of needles, for which 
it proposed the name of" progesterone". As for the international 
unit, it is to be represented by the progestational activity of 1 mgrm. 
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of this substance. The Hampstead Institute kindly undertook 
to keep and distribute the progestational standard on behalf of the 
Health Organisation. 

• • • 
Before completing this statement we should like to show the place 

which the work of the Permanent Commission on Biological Standar
disation occupies in the general setting of the League Health Organi
sation's activities. These are essentially of two kinds : first, those 
demanding continuity of effort, and, second, those which may be 
of an occasional nature, such as a Government's request for co
operation in carrying into effect a plan of health reorganisation or 
enquiries into a technical subject of general interest. Now the 
term " permanent " in the title of the Commission under consider
ation is, in itself, sufficient indication that its work is assignable 
to the former category. Work of this kind, which should keep 
pace with the advance of science, adapt itself to new knowledge 
and promote discovery by facilitating research, would indeed be 
inconceivable unless it were endowed with continuity. Far from 
pursuing any pure scientific aims, such research is pre-eminently 
practical, since its purpose is, in the last resort, to help physicians, 
public health departments and producers, as we explained at the 
outset. 

But this is not all, the work is based entirely on mutual agreement. 
Now the bringing together of men of goodwill from many different 
countries to consider problems whose solution will be of benefit 
to all is neither more nor less than the application-in a limited field, 
it may be-of those methods of international co-operation which 
represent the essential working principle of the League. 

No doubt this work is far from finished, and, while certain chapters 
may be closed, others remain, and will perhaps long remain, open, 
quite apart from the fact that there will be still others to add when
ever the standardisation of other therapeutic agents may appear 
expedient. Experience has shown, at all events, that the method 
followed has been the right one and that, given a sound case to argue 
on the international scientific plane, there is no difficulty in arriving 
at a consensus of opinion. 
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ANNEX t. 

PUBLICATIONS OF THE HEALTH ORGANISATION 
ON BIOLOGICAL STANDARDISATION. 

Report of the International Conference on the Standardisation or Sera and ' 
Serological Tests. London, 1921 (document C.533.M.378.1921.111). 

Report of the Second International Conference on the Standardisation of Sera 
and Serological Tests. Paris, 1922 (document C.H.48). · 

Report of the Technical Conference for Consideration of Certain Methods of 
Biological Standardisation. Edinburgh, 1923 (document C.4.M.4.1924. 
Ill). 

Reports on Serological Investigations presented to the Second International 
Conference on the Standardisation of Sera and Serological Tests. Paris, 
1922 (document C.168.M.98.1923.III). 

The Standardisation of Dysentery Serum, by K. SHIGA, H. KAWAMURA and 
K. TsucHIYA. 

First Report (document C.177.M.49.1924.III). 
Second Report (document C.177(a).M.49(a).1924.III). 

Beltrllge zur Standardislerung des Dysenterieserums. 
1. Ueber Eigenschaften, Wirkungsart und Wertbestimmung des Dysen• 

terieserums. Von W. KoLLE, H. ScHLOSSBERGER und R. PRIGGE. 
2. Ueber die Auswertung der antitoxischen Dysenteriesera am Kaninchen. 

Von Seigo KoNDO. 
(document C.H.213.1924.) 

Rapport de Ia Commission permanente de Standardisation biologique. Paris. 
1924 (document C.H.JS.S./1" session P.V.). 

Second International Conference on the Biological Standardisation of Certain 
Remedies. Geneva, 1925 (document C.532.M.183.1925.111). 

Memorandum on the Present Position with regard to the Testing of Salvarsan 
and Its Allied Compounds in DUierent Countries, by H. H. DALE (docu
ment C.H./C.P.S. /2.1925). 

Memorandum on the Determination of Vitamins, by Professor P. E. PouLSsoN 
(document C.H./C.P.S. /3.1925). 

Memorandum on the Biological Standardisation of Pituitary. Extracts, by 
Professor Carl VoEOTLIN (document C.H./C.P.S. /4.1925). 

Beitrag zur Eichung von Digitalis mit besonderer Beriicksichtigung der Warm
biQtermethode, von Prof. R. MAGNUS (document C.H./C.P.S./5.1925). 

Beitrag zur pharmakologischen Auswertung von Secale Cornutum und von 
Secaleprlparationen, von Prof. Paul TREN.DELENBURO (document C.H.J 
C.P.S./6.1925). 

The Biological Standardisation of Insulin, including Reports on the Preparation 
of the International Standard and the Definition of the Unit (document 
C.H.398.1925). · 

Rapport sur le titrage (standardisation) des tuberculines, par )~ professeur 
A. CALliiETTE et le D• DE PoTTER (document C.H.429.1926). 
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Report of the Permanent Commission on Biological Standardisation. Geneva, 
1926 (document C.H.517). 

Memoires sur le titrage du serum antidysenterique : 
1. Sur le titrage de Ia toxine et du serum antldysenteriques, par C. IoNBscu

MIHABSTI et D. CoMBIBScu. 
2. Recherches sur le titrage du serum antldysenterique, par P. CoNnRBA. 

(document C.H.483.1926.) 
Memoranda on Cardiac Drugs, Thyroid Preparations, Ergot Preparations, 

Filiz .Mas, Suprarenal Preparations, Vitamins, Pituitary, Salvarsan, 
Oil of Chenopodium, Insulin, by Professor E. KNAFFL-LEN& (document 
C.H. 734.1928). . 

Report of the Permanent Commission on Biological Standardisation. Frank
fort-on-Main, 1928 (document C.H.717). · 

Memoranda on the International Standardisation of Therapeutic Sera and 
Bacterial Products, by Professor C. PaAUSNITZ (document C.H.832.1929). 

Report on the Work of the Laboratory Conference on Blood Groups. Paris, 
1930 (document C.H.885). 

Report of the Permanent Commission on Biological Standardisation. Geneva, 
1930 (document C.H.945). 

Report of the Conference on Vitamin Standards. London, 1931 (document 
C.H.1055(1)). 

Report of the Permanent Commission on Biological Standardisation. London, 
1931 (document C.H.1056(1)). 

Report of the Conference on the Standardisation of Sex Hormone•. London, 
1932 (Special Number, January 1935, of the Quarterly Bulletin oftht 
Health Organisation). 

Report of the Second International Conference on Vitamin Standardisation. 
London, 1934 (Extract No. 15 from Volume III of the Quarterly Bulletin 
of the Health Organisation). 

Report of the Permanent Commission on Biological Standardisation. Copen
hagen, 1934 (Special Number, January 1935, of the Quarterly Bulletin 
of the Health Organisation). · 

Report of the Second Conference on the Standardisation of Sex Hormones. 
London, 1935 (Quarterly Bulletin of the Health Organi•ation, Vol. IV, 
~~ . 

ANNEX 2. 

LIST OF INSTITUTES WHICH PARTICIPATED IN THE RESEARCHES. 

DIPHTHERIA ANTITOXIN. 

Copenhagen : Statens Serum lnstitut ; 
Frankfort-on-Main : Staatliches Institut fllr experimentelle Thera pie ; 
Hampstead : National Institute for Medical Research ; 
Pari&: lnstitut Pasteur; 
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Rome : Laboratorlo dl batteriologia della Direzione Generale della Sanita Pub

bllca ; 
Washington : Hygienic Laboratory of the Unite.:! States Public Health Service. 

TETANUS ANTITOXIN. 

Copenhagen : Statens Serum Institut ; 
Frankfort-on-Main : Staatliches Institut filr experimentelle Therapie ; 
Hampstead : National Institute for Medical Research ; 
Paris : lnstltut Pasteur ; 
Rome : Loboratorlo dl batterlologia della Dlrezlone Generale delle Sa nita Pub

bllca ; 
Washington : Hygienic Laboratory of the United States Public Health Service. 

ANTI-DYSENTERY SERUM (SHIGA). 

Bosle : Hygienisches lnstitut der Unlversitiit ; 
Beckenham : Wellcome Physiological Research Laboratories ; 
Berlin : Institut filr lnfektionskrankheiten "Robert Koch" ; 
Bucharest : Instltut de Mo!decine exp~rimentale ; 
Copenhagen : Statens Serum Institut ; 
Cracow: Branch of the State Epidemiological Institute; 
Elstree : Lister Institute of Preventive Medicine ; 
Frankfort-on-Main : Staatliches lnstitut filr experimentelle Therapie 
Hampstead : National Institute for Medical Research ; 
London : Medical Research Council ; 
Paris: lnstltut Pasteur; 
Tokio : Kltosato Institute for Infectious Diseases ; 
Warsaw : State Epidemiological lnstitutp. 

GAS-GANGRENE ANTITOXINS. 

Beckenhom : Wellcome Physiological Research Laboratories ; 
Berlin : lleichsgesundheitsamt ; 
Copenhagen : Statens Serum lnstitut ; 
Elstree : Lister Institute of Preventive Medicine ; 
Frankfort-on-Main : Staatliches lnstitut filr experimentelle Therapie ; 
ljnmpstead : National Institute for Medical Research ; 
Paris : lnstitut Pasteur ; 
Washington : National Institute of Health. 

ANTI-PNEUMOCOCCUS SERA. 

Albany : Division of Laboratories and Research, Department of Health, New 
York State : · 

Beckenham : Wellcome Physiological Research Laboratories ; 
Berlin : lnstitut fUr lnfektionskrankheiten" Robert Koch" • 
Copenhagen : Statens Serum lnstitut ; ' 
DPtroit : Parke Davis Laboratories ; 
Elstree : Lister Institute of Preventive Medicine • 
Hampstead : National Institute for Medical Rese'arch · 

• 
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London : Laboratory of the Ministry of Health ; 
New York : Lederle Laboratories ; 
Paris : Institut Pasteur ; 
Toronto : Connaught Laboratories, University of Toronto ; 
Washington : National Institute of Health. 

STAPHYLOCOCCUS ANTITOXIN, 

Beckenham : Wellcome Physiological Research Laboratories ; 
Brussels: Laboratoire central de !'Administration de l'Hygi~ne; 
Copenhagen : Statens Serum Institut ; 
Elstree : Lister Institute of Preventive Medicine ; 
Frankfort-on-Main : Staatliches Institut fUr experlmentelle Theraple ; 
Hampstead : National Institute for Medical Research ; 
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Marburg : lnstltut fllr experimentelle Theraple" Emil von Behring" ; 
Melbourne : Walter and Eliza Hall Institute for Research In Pathology and 

Medicine; 
Paris : Instltut Pasteur ; 
Toronto : Connaught Laboratories, University of Toronto ; 
Washington : National Institute of Health. 

TUBERCULIN, 

Beckenham : Wellcome Physiologtcal Research Laboratories ; 
Copenhagen : Statens Serum Institut ; 
Frankfort-on-Main : Staatliches lnstitut fUr experlmentelle Therapie ; 

· Hampstead : National Institute for Medical Research ; 
Paris : Institut Pasteur. 

DIPHTHERIA ToxiNs. 

Beckenha'm : Wellcome Physiological Research Laboratories ; 
Copenhagen : Statens Serum Institut ; 
Hampstead : National Institute for Medical Research; 
Milan : Istituto Sieroterapico Milanese ; 
Prague : State Institute of Hygiene ; 
Toronto : Connaught Laboratories, University of Toronto ; 
Vienna : Staatlicbes serotherapeutlsches Instltut ; 
Warsaw : State School of Hygiene ; 
Washington : National Institute of Health. 

. STREPTOCOCCUS ANTITOXIN, 

Beckenham : Wellcome Physiological Research Laboratories ; 
Berlin : Institut filr lnfektlonskrankheiten " Robert Koch" ; 
Hampstead : National Institute for Medical Research ; 
Washington : Hygienic Laboratory of the United States Public Health Service. 

ANTIMENINGOCOCCUS SERUM. 

Albany : Division of Laboratories and Research, Department of Health. New 
York State; 
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Berlin : Instltut fQr .Infektionskrankheiten " Robert Koch" ; 
Copenhagen : Statens Serum lnstltut ; 
Paris : lnstitut Pasteur. 

DIPHTHERIA FoRMOL-TOXOID. 

Copenhagen : Statens Serum lns~itut ; . . 
Frankfort-on-Main : Staatliches lnstitut f\ir experimentelle Therapie ; 
Garches : lnstitut Pasteur ; 
Hampstead : National Institute for Medical Research ; 
Toronto : Connaught Laboratories, University of Toronto r 
Washington : National Institute of Health. 

STAPHYLOcoccus FoRMOL-ToxoiD. 

Toronto : Connaught Laboratories, University .of Toronto. . . 
SWINB ERYSIPELAS SERUM. 

Cambridge : Institute of Animal Pathology ; 
Frankfort-on-Main : Staatliches lnstitut fUr experimentelle Therapie ; · 
Zagreb : Institute and School of Hygiene. 

DIGITALIS. 

Ann Arbor : Medical School, University of Michigan ; 
· Berlin : Reichsgesundheitsamt ; 
Copenhagen : Laboratory of Zoophyslology, University of Copenltagen ; 
Edinburgh : Department of Pharmacology, University of Edinburgh ; 
Ghent : lnstitut de Pharmacodynamic et de Tho!rapie ; 
Hampstead: National Institute for Medical Research ; 
Manila : Department of Pharmacology, College of Medicine, University of 

Philippines ; 
Munich : Pharmakologisches lnstitut der UniversitAt ; 
Utrecht: Pharmacologisch lnstituut der Rijks-Unlverslteit ; 
Vienna , Pharmakologisches lnstitut. der Universitiit ; 
Washington : Hygienic Laboratory of the United States Public Health Service. 

STROPHANTHUS (OUABAIN), 

Paris : Lai.Joratoire de Pharmacologie de Ia Faculte de 1\fedecine. 

INSULIN, 

Deckenham : Wellcome Physiological Research Laboratories ; 
Copenhagen : Laboratory of Zoophysiology, University of Copenhagen ; 
Hampstead : National Institute for Medical Research ; 
Indianapolis : Lilly Research Laboratories ; 
New York : Squibb &: Sons Research Laboratories ; 
Toronto : Insulin Committee of the University of Toronto. 

ARSENOBENZENES, 

Frankfort-on-Main : Staatiiches Institut filr experimentelle Therapie ; 
Hampstead : National Institute for Medical Research ; 
Washington : Hygienic Laboratory of the United States Public Health Service. 
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PITUITARY ExTRACT (PosTERIOR LoBE). 

Freiburg-in-Brisgau : Phannakologisches Institut der Universltilt ; 
Ghent : Institut de Phannacodyoamie et de Therapie ; 
Hampstead : National Institute fof Medical Research ; 
Utrecht : Pharmacologisch Instituut der Rijks-Universiteit ; 
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Washington : Hygienic Laboratory of the United States Public Health Service •. · 

EROOT OF RYE. 

Edinburgh : Department of PhannaC'blogy, University of Edinburgh ; 
Freiburg-in-Brisgau : Phannakologisches lnstitut der Universitilt ; 
Hampstead : National Institute for Medical Re~earch ; 
Munich : Phannakologisches- Institut der· Universitilt ; 
Utrecht : Pharmacologisch ~nstituut der Rijks-Universitelt. 

THYROID ExTRACT. 

Boston : Department of Pharmacology, Medical School of the Harvard 
University ; 

Munich : Phannakologisches Institut der Universitilt. 

ANTHELMINmics. 

Munich : Phannakologisches Institut der Universitilt ; 
Vienna : Phannakologisches Institut der Universltiit ; 
Washington : Hygienic Laboratory of the United States Public Health Service. 

VITAMINS. 

Vilamin A. 

Amsterdam : Institute of Physiological Chemistry, University of Amsterdam ; 
Baltimore : School of Hygiene and Public Health, Johns Hopkins University ; 
Hampstead : National Institute for Medical Research ; 
Leipzig : Tierphysiologisches Institut der Universitilt ; 
Maddison : Department of Agricultural Chemistry, University of Wisconsin ; 
Paris : Laboratoire de physiologie de Ia nutrition, Ecole des Hautes Etudes; 
Stockholm : Institute for BiCH:hemistry of the Univenity ; 
Zurich : Institut filr Organische Chemie der Universitiit. 

Vitamin B,. . · 
Batavia : Geneeskundig Laboratorium, Dienst van de Volksgezondheld ; 
Hampstead : National Institute for Medical Research. 

Vitamin C. 
Hampstead: National Institute for Medical Research·; 
Szeged : Institute of Medical Chemistry, University of Szeged. 

Vitamin D. 
Baltimore : School of Hygiene and Public Health, Johns Hopkins University ; 
Giittlngen : Allgemeines Chemisches Laboratorium der Unlversitilt 
Hampstead : National Institute for Medical Research ; 
Leipzig : Tierphysiologisches Instltut der Universitilt ; 
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Lomlon : Pharmaceutical Society of Great Britain ; 
Maddison : Department of Agricultural Chemistry, University of Wisconsin ; 
Paris : Laboratolre de physlologie de Ia nutrition, Ecole des Hautes Etudes ; 
Stockholm : Institute for Bio-chemistry or the University; 
Washington : Food and Drugs Administration Laboratory, Department of 

Agriculture. 

<EsTRUS-PRODUCING HoRMONE. 

Amsterdam : Phannaco-Therapeutisch ·Laboratorium der Universiteit ; 
Gtittingen : Ahgemelnes Chemlsches Laboratorium der Universitiit ; 
Hampstead : National Institute for Medical Research ; 
London: Courtauld Institute of Bio-chemistry, The Middlesex Hospital's Medical 

School ; 
Department of Bio-chemistry, University College ; 
Pharmaceutical Society of Great Britain ; 

Paris : Laboratolre du Dr. A. Girard ; 
St. Louis : Department or Biological Chemistry, St. Louis University School of 

Medicine. 



AN.ESSAY ON CHARLATANISM 
by 

Dr. I. WASSERBERG, 

Member of the Health Section of the League of Nations Secretorlot. 

Among the many known definitions of quackery, the following 
two are noteworthy: (l)A quack is one who pretends to knowledge 
of which he is ignorant, particularly a medical impostor, and 
(2) a quack is a person who engages in the treatment of the sick 
without possessing the requisite State authorisation for the purpose. 

One of these definitions thus hinges upon the abilities and the 
other upon the person of the quack. According to the first, 
knowledge and skill are the sole decisive factors, so that even a 
Government-licensed physician is to he classed as a quack if to 
that degree ignorant. According to the second, the issue is decided 
exclusively on the question of Government authorisation. The 
most incompetent doctor, if State authorised, is never a quack ; 
whilst, on the other hand, a layman with the most extensive medical 
knowledge is always a quack if he engages in the treatment of the 
sick. 1 • 

For two reasons, we propose to adopt the second definition in 
the pages which follow. Firstly, because, with few exceptions, the 
right to treat the sick is in all civilised countries conditional upon 
a Government authorisation, and because, in such countries, laymen 
treating the sick are, in fact, everywhere regarded as quacks
quacks in the legal sense. Secondly, because the distinction 
between quackery in law and quackery in fact, which is apparent 
in both definitions, is of n.o great practical importance. It would, 

1 These two definitions are to be found : the first In the "Encyclopaedlo 
·Britannica" (eleventh edition), the second In the "Handworterbuch der Slaat.s-
wissenschalten " (fourth edition). ' 
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of course, be wrong to assume, as a matter of course, that the 
medical layman is always ignorant of medicine and incompetent, 
just as it would be erroneous, on the other hand, to regard Govern
ment authorisation as an absolute guarantee of the skill and ability 
of approved doctors. There have been, there are, and there 
doubtless always will be incompetent doctors, side by side with 
medically competent laymen. Yet, although doctors who are 
incompetent despite their degree are by no mean's as rare as unquali
fied but medically competent laymen, it would be a mistake, on 
the whole, to consider State authorisation entirely without value. 
It is based, in all civilised countrit•s, on a process of selection, the 
purpose of which is simply to secure the greatest degree of compet
ence possible in the circumstances. The relation of the system of 
examination to competence is obviously not one of cause to effect. 
In other words, no individual candidate who succeeds in the examina
tion can be pronounced competent in his subject on the mere 
strength of the examination results. It is, however, highly probable 
that, among a large number of authorised candidates, the majority is 
competent; and the degree of probability increases in measure as the 
quality of the training and of the examination system itself improves. 
ll!ulatis mutandis, this is also true of non-authorised laymen. 

Consequently, we adhere to the second definition of quackery, 
to which we should add the almost ever-present characteristic 
accompaniment of commerdal exploitation of treatment for gain. 
The question of the good or bad faith of the quack appears to us 
to be of no practical moment. In these matters we are "not, after 
all, concrrned with passing ethical judgment, but we have to consider 
the problem of quackery from the social utilitarian standpoint. 
Viewed from this angle, it would even seem plausible that the 
quack who carries on his business in good faith-who is therefore 
no swindlt•r and who believes in his mission-is a greater danger 
socially than his fraudulent colleague. For psychological reasons 
whkh are easy to apprehend, he will pe more sure of himself, adopt 
a more authoritative tone, will more quickly gain the confidence 
of his clients and be able to hold it longer. 

The old adagt', " La mfdecine naquit avec un Jrere jumeau, le 
charlalanisme ", applies, if perhaps not to medicine generally, at 
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. least to its modem phase since the tenth century, when it blossomed 
into new life after the confused early medireval period. The first 
medical schools of Europe, the Arabian schools in Spain, and those 
of Salerno, Naples and Montpellier gave their graduates diplomas 
which, within a short ~ime, carried with them the exclusive Govern
ment-guaranteed right to treat the sick. The fact that this medical 
monopoly was circumvented and that many sick persons sought 
the help of lay healers is to he ascribed to a series of reasons which, 
in part, are still operative to-day, and to which we shall revert 
later on. But one circumstance should he mentioned here because 
-· though it has now ceased to exercise any influence-it is highly 
characteristic of the Middle Ages, and because it fostered among the 
broad masses of the population the habit of seeking treatment from 
non-medical healers. 

We refer to the Church's negative attitude, on principle, against 
surgical intervention. For hundreds of years this exerted a retard
ing influence, still noticeable in the nineteenth century, upon 
surgery, including obstetrics and ophthalmology, thereby lowering 
the status of all those who engaged in surgical practice. To 
operate with the knife was regarded as rough manual labour, 
unworthy of a learned physician, and so it came about that such 
operative procedures as were still necessary· or held to he necessary, 
despite this condemnation originating in religious motives, were 
carried out by people whose handicraft was related, however 
loosely, to the human body or to surgical instruments. Thus 
barbers, bath attendants and blacksmiths who were practised in the 
manipulation of the branding-iron, and, finally, even executioners, 
who might be supposed to have some general knowledge of anatomy, 
came into contact with the sick. The distinction ·between surgery 
and medicine proper was not always carefully observed, and gradu
ally there arose, by the side of the legally authorised professional 
medical healers, an illegal competing class of lay healers. 

Taken as a whole, these developments followed much the same 
course in all civilised countries of Europe. Up to the latt'er part 
of the nineU,enth century, England was the only exception ; there, 
lay treatment had always heeri ranked on a par with medical 
treatment. Germany followed her example only in 1869. 
H. FISCHER, after examining 197 different legislations on the 
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subject of quackery, found only nineteen which did not prohibit 
its practice and, among these nineteen, only three of advanced 
countries-i.e., England, Germany and the Swiss Canton of Appen
zeii Ausser Rhoden. 1 

If the legislation of the vast majority of civilised countries has 
always prohibited lay treatment of the sick, this may be taken as 
a definite sign that charlatanism is regarded by the influential 
classes of such countries as a sociaiiy injurious and therefore undesir
able phenomenon. This brings up with greater force than ever 
the question why the Jaws of England and Germany-two countries 
which are in the vanguard of progress, not only in purely scientific 
medical research, but also in the practical curative and social 
application of medical knowledge-appear to ignore the damage 
done by lay medicine. 

An analysis of Germany's position will prove particularly instruc
tive in this connection, for, whilst in England toleration of Jay 
medicine is a tradition going back hundreds of years, and difficult 
to probe to its depths, Germany marched over into the camp of the 
charlatan-protectors scarcely more than sixty years ago. She may 
thus, in a sense, be said to have done so before our very eyes and 
with a full realisation of the impelling motives and of the objects 
sought. When her case has been considered, that of England wiii 
seem ali the more comprehensible. 

Up to 1869, in Germany, only authorised doctors were entitled 
to treat the sick. In the draft law on industries, occupations and 
professions ( Gewerbeordnung), which came into force in that same 
year, this provision had been maintained, and, in the statement of 
reasons accompanying the draft, the Central Government expressed 
the view " that legislation would conflict seriously with popular 
feeling and with the demands that might justifiably be made of 
the State authorities with a view to safeguarding the life and health 
of the population, if the requirement of an attestation of competence 
were not upheld in this connection. "I 

1 Among the remaining sixteen are to be numbered Uganda Zanzibar 
lllorocco, Somaliland, Iran, Ethiopia, and a number of the smaiier English 
colonies. 

• Veri1flenllichungen aus dent Gebiele der Med" · 1 11 27 Ber uma verwa ung, , lin, 1928, page 701. 
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Suddenly, however, during the second reading in the Reichstag, 
the~e came a petition from the Berlin Medical Association, demand
ing that freedom be granted in the exercise of medicine. This was 
signed, among many others, by VIRCHOW, l.ANGENBECK, GRAEFF, 
and HIRScH, the well-known author of the history of epidemics. 
Germany has thus mainly these celebrated medical authorities to 
thank for having, since 1870, gradually become the El Dorado of 
charlatanism. One may search the memorandum and the records 
of the subsequent discussion in vain for any statement of reasons 
based on the merits of the case. There was not even an attempt 
to furnish the not easily adducible proof that a regime of freedom 
in the exercise of medicine would provide better for the public 
health than a medical monopoly. At best, we find, here and there,, 
an expression of opinion that anti-quackery laws were inoperative. 
The main considerations-understandably enough in this period of 
incipient liberalism in Germany-were arguments of a purely 
political and social character. The medical profession had always 
been regarded as particularly receptive to liberal ideas, and VIRCHow 
was, in fact, one of the leaders of the Liberal Party of Germany. 
The right of the State to dry-nurse the medical profession was 
challenged. It was argued that the State was neither required nor 
entitled to grant any one class-not even the medical profession 
itself-the exclusive prerogative of the treatment of the sick, and 
that it had no right to limit the citizen's freedom to seek advice 
and help wherever he chose. Further, it was urged that laws 
against charlatanism were unworthy of a well-trained and well
educated people. The German's own sound common sense, it was 
said, would give him the best guidance, without advice imposed 
from above, as to whom he should trust and where he should 
look for assistance. Freedom was the best regulator here as 
elsewhere. 

In a word, distrust of the Moloch State ; resistance to its all
engulfing tendencies, the freedom of the individual, his untram
melled right to dispose of his own property and, a for(iori, of his 
own life and health, that most personal of all forms of property ; 
the fight against .. class privileges ; romantic-democratic confidence 
in" the sound common sense ", and the reasonableness of the broad 
masses of the population, and a belief .in that panacea : the open 
market and free competition ; all this, at the very time when the 
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watchwords of the struggle for life and of the survival of the fittest
that is to say, of the wisest-were just beginning to be popular. 

This well-furnished arsenal of ideas of liberalism and " progress " 
contributed to the triumph of the principle of freedom of treatment 
in Germany. We fancy we shall not be wrong in saying that the 
.state of affairs prevailing in England as regards charlatanism is 
attributable to much the same motives. The only thing is that, 
in that country, they no longer operate on the plane of reasoned 
controversy in which pros and cons are canvassed, as they do· in 
Germany, but, as a precipitate of past experience, have already 
become part of the solid core of instinctive national reactions. · 
As such, they operate in the dark, but all the more certainly. For 
this reason, we believe that we may expect any possible future 
endeavours to abolish or limit freedom of treatment to come up 
against much stronger resistance in England than they will in 
Germany. 

When abstract principles clash with the exigencies of life, it is 
always the latter which prevail. In this question of freedom of 
treatment, we may observe, in the last few decades, both in England 
and in Germany, the slow but steady curtailment of the charlatan's 
rights relatively to those of the doctor. The Medical Act of 1858, 
like the German law on Industries, Occupations and Professions 
of 1900, both of which make it a punishable offence for lay healers 
to describe themselves as doctors or to adopt any other title which 
may induce the belief that its holder is an authorised physician, 
show which way the wind is blowing. Certificates which produce 
legal effects, such as death certificates, attestations of sickness, etc., 
are invalid, both in England and in Germany, unless they have 
been drawn up by a fully authorised doctor. In both countries, 
the recovery of charlatans' fees may not be sought by way of legal 
process (this circumstance not infrequently induces lay healers to 
supply the patient with drugs and instruments, which rank as sold 
merchandise, and can therefore give rise to a legally recoverable 
debt). 

Under the terms of the Reich Vaccination Law,.doctors are alone 
permitted to perform vaccination. In England, the same is true 
also for anre~the~ia (Dangerous Drugs Act, 1920-1923 and 1932). 
Under the l\hdw1ves Act of 1902, only midwives and· doctors may 



CHARLATANISM 561 

engage in obstetrical practice, and, according to the Midwives and 
Maternity Homes Act, 1926, lay persons (including midwives) may 
only intervene in accouchements under the guidance and personal 
supervision of a fully qualified medical practitioner. The Venereal 
Disease Act, 1917, forbids any person who is not an authorised 
physician to. treat venereal-disease patients, and a similar prohibi
tion is enacted in Germany under the Reich Law of 1927 for the 
combating of venereal diseases, which, furthermore, prohibits any 
form of treatment of venereal disease by correspondence and the 
like. Finally, by virtue of the First Reich Insurance Code of 1884 
and 1910, as well as by virtue of the National Insurance Act of 1912,. 
only qualified doctors may be appointed by sickness insurance funds. 

This last measure is by far the most important and the most 
severe in its effects upon the charlatan, since it tends to remove 
large portions of the population (in Germany some two-thirds) 
out of his reach in this very simple and practical manner. 

It will thus be seen that the field of operation of the principle of 
freedom of treatment, as classically defined, has, in some directions, 
been distinctly narrowed in both these countries. The law in 
Germany and England has already had to reconcile itself to the 
fact that, in health questions, the " sound common sense " of the 
man in the street does not operate reliably on all occasions and in 
every way ; that the risk. of allowing him untrammelled freedom 
is sometimes too great from the standpoint of public health, and 
that a reasonable amount of benevolent guidance from above is to 
be preferred to the unlimited freedom of the individual whenever 
the latter is likely to bring public health dangers in its train. 

Similar experience has also been gained in countries which, 
though against freedom of treatment on principle, have permitted 
lay treatment temporarily and under special circumstances-i.e., 
France during the great revolution in 1792 and Russia in 1922. 

In both countries we are dealing, of course, with one of these 
exceptional periods in which men are often tempted to do away 
summarily with all tr;1ditions in the name of freedom and equality. 
Both countries abolished the treatment monopoly of the medical 
profession, only to restore it at onte-France in 1803 and Russia 
in 1925. The short experimental period of permitted lay treatment 
abundantly proved that the particular kind of freedom which it 

5 
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was sought to protect i:nerely leads to a state of anarchy, and; 
further, that the so-called monopoly of the medical profession 
safeguards in reality the vital interests of vast sections of the 
population and not those of the profession itself. 

Another instance of a country in which the problem of charla
tanism has developed in somewhat the same way as in France 
and Russia is the United States of America, where health legislation 
is enacted by the States and not by the Federal Government, and 
has, since 1840, been influenced in some States by motives similar 
to those which were operative in France and subsequently 
j{, Germany and Russia, and where freedom to treat was also 
introduced. 

The evil consequences soon made themselves felt, however, and 
the legislative bodies of the various States were compelled sooner 
or later, In the interests of public health, to reintroduce the old 
prohibitions against charlatanism by the enactment of new laws ; 
the last to take action were certain north-eastern States, which 
fell into line in the middle 'nineties. 1 

American conditions display, however, one distinctive character
istic. Thus, whilst we in European countries are familiar only 
with doctors and with lay healers, we find in the United States a 
tripartite division. Between doctors and .lay healers a third, 
intermediate, class intervenes, whose members have neither the 
status of lay healers nor that of fully qualified physicians, but are 
authorised by law to treat the sick. These are the so-called practi
tioners with limited licences, such as osteopaths and chiropractors, 
who in reality do not act as doctors or make out prescriptions and 
are not erititled to engage in instrumental surgery, but are none 
the less trained at special colleges and have special titles for which 
they qualify by passing examinations-i.e., D.O. (Doctor of Osteo
pathy}, D.C. (Doctor of Chiropractic), etc.-each being entitled to 
use his own special methods of treatment. These healers who, in 
European countries, would be classed without further ado as quacks, 
are legally recognised treaters of the sick in the United States-a 
circumstance which it is well to bear in mind. 

1 
NEUBURGER:" Das Kurpfuschertum in den Verei~igten Staaten" in Vtr/Jf

fentlichungen aua dem Gebitle der Medizinalvtrwallung, 27, Berlin, 1928, page 657. 
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The anti-quackery legislation _of various countries obviously 
diverges on many points.. Such "laws differ not only in detail but 
also in principle, nor is the current practice of enforcement uniform 
in all cases. To analyse all the minute details of the problems 
which arise would require a special" legal treatise, which would no 
doubt be of extreme theoretical interest, but of little practical help 
·in working out adequate methods of coping with charlatanism. 
Those who are familiar with these problems are aware that charla-

• tanism is equally prevalent in countries of the most varied legis
lation ; that the problems which arise are independent, not only of 
detailed variations in the laws, but also whether the whole practice 
as such is prohibited by law or permitted. · France suffers no less 
from charlata.nism and its consequential effects, despite prohibitive 
laws, than England or Germany, where treatment by laymen is 
allowed. The Swiss Canton of Geneva" is swarming with quacks ", 1 

despite legal prohibitions. The same is true of Belgium, Spain, 
the United States, Norway,• etc. · 

This business of quack medicine seems to have great similarities 
with the question of alcohol. The demand for both articles is very 
great in all places, and the moral justification of the legal prohi
bition is, in both cases, not acknowledged by the broad masses of · 
the population. Now prohibitive laws which are not in consonance 
with the feelings of the masses remain ineffectual. If we are to 
find effective methods of coping with quack medicine, we must 
frrst of all probe down to the real cause of the strong demand ; only 
thus shall we get the first glimmerings of an understanding why the 
question " doctor or quack " has so frequently been decided against 
the doctor by those in need of care. 

In what numbers do quacks occur in the various countries ? ·It 
should be said in the first place that, with the exception of Germany, 
and to some extent the United States, countries have no data that 
are even approximately reliable on this subject. In countries in 
which charlatanism is prohibited, this absence of particulars is 

1 J. STEPHANI-CHERBULJEZ : "Pourquolle succes des charlstans et des som
nambules ?"Revue mtdicak de Ia Suisse romande, 62, 1932. page 560. 

• Although Norway has laws against charlatanism, tbe position is the same, 
generally. speaking, as In Germany. See W. A. HoYER: "Das oflentllche 
Gesundheitswesen in Norwegen", In VetTJflentlichungen aus dem Gtbiete der 
MedizinaliJUUHlltung, 32, Berlin, 1930, page 98. 



564 CHARLATANISM 

understandable enough. The little which is known does not go 
beyond more or less probable speculations and is ·based upon 
inferences from court proceedings, casual . newspaper reports, 
advertisements of quacks and secret remedies, and, finally, upon 
the personal experience and general impression of medical and 
other circles that are in contact with the world of di~ease. 

For Germany, we have the following official figures in respect 
of the period 1876-1930 : 1 

Number 
ol women Number Number 
included of quacks otquacks 

Number in previous per 10,000 per ten 
Year of quacks column inhabitants doctors 

1876 ••••• 0 ••• 0 • 670 95 0.16 0.49 
1887 .......... 1,713 0.36 1.08 
1898 .. ' ....... 3,059 0.57 1.24 
1909 0 •••••••••• 4,468 1,322 0.7 1.46 
1927 ........... 11,761 2,832 1.86 2.7 
1928 ••••••• 0 ••• 12,098 2,803 1.9 2.63 
1929 •••••••• 0. 0 12,413 3,091 1.94 2.61 
1930 • 0 • 0 ••••••• 12,942 3,094 2.01 2.74 

This table shows that the absolute number of quacks in Germany 
has been growing continuously since 1876 and that their proportion 
in relation both to the total population and to the number of doctors. 
has also steadily risen,. In 1930, there were more than twenty~ 
seven charlatans per hundred doctors. It will further be observed 
that the pace of increase in numbers has, in recent years, been 
growing more rapidly in the case of quacks than in that of doctors, 
Thus, whilst in 1928 the increase in the number of quacks relatively 
to the previous year was 2.8%, as against 5.6% increase in the 
number of doctors, the corresponding figures for 1929 and 1930 
are 4.15% and 3.4%, and 4.3% and-0.7% respectively. In other 
words, in 1929, the number of quacks had grown much more' than 
that of doctors relatively to the ·previous year. In 1930, the · 
number of doctors even decreased, whereas the rate of increase of 
the quacks was still greater than in 1929. 

In this connection it should he borne in mind that, whilst the 
figures for the medical profession cover all doctors without excep
tion, those for quacks indicate far less than the real number for 

, -·- 1 

despite the compulsory registration which has been in force in 
Prussia since 1902, many charlatans prefer to have no contact with 

1 Reichsgesundhtitsblall, 1932 No. 9, page140. 
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the Government departments. There are, indeed, very many
especially women-who carry on quack medicine as a side-line, 
under cover of some other occupation ; such are fortune-tellers, 
astrologers, graphologists, etc. This class also includes many 
persons of both sexes who are drawn from the ranks of the medical 
auxiliary personnel, such as sick attendants, nurses, .masseurs and 
masseuses, dentists'· assistants, etc. There is always, in their 
career, a period of transition--:-<>f variable length, no doubt-during 
which they may still be regarded as belonging to the medical 
auxiliary personnel, though already engaged in quack medicine. 
Only after they have carried on their secret practice for some 

- considerable time do they usually decide to abandon their old 
calling and register officially as lay healers. Finally, one should 
not forget in this connection the large number of commercial 
representatives who travel for manufacturers of secret remedies 
and who practise quack medicine whilst expatiating to their pros
pective clients on the merits of the secret remedies and medical 
·appliances for self treatment they ·otTer for sale.-1 

In Prussia, which comprises about two-thirds of the total popu
lation of Germany, the conditions are in a general way similar to 
those for Germany as a whole. For the years 1927-1931, we have 
the following figures : · 

Year 
1927 .......... . 
1928 .. : .. · ..... . 
1929 ......•...•. 
1930 . •.• ....... . 
1931 .... · ...... . 

Number 
of quacks 

6,736 
7,081 
6,958 
'i,544 
-8,349 

Number 
of doctors 

27,251 
28,427 
29,141 
29,589 
30,041 

Number of 
quacks per ten 

doctors 
2.47 
2.49 
2.38 
2.55 
2.76 

In Saxony, a highly industrialised area, we find, in 1929, 1,900 lay 
healers as against 2,800 doctors, this being a ratio of 1 : 1i ; in 
Dresden, indeed, there are 607 lay healers as against 600 practising 
physicians. a 

In the United Stat!"s of America, accurate numerical particulars 
are available only for the intermediate group of " Practitioners 

1 In the Journal of the American Medical Association (99, No.2, 1932, page 145), 
we read the following In a letter from Berlin dated May 3oth,-1932 : " There 
Is an Immense army of pedlars with charlatanic tendencies, 700 of whom, 
according to court testimony, were employed by a single firm (the Fi-SU G.m.b.H., 
Frankfort-on-Main), which was recently dissolved". · 

1 H. HABERER : "Das Kurpfuschertum lm Freistaat Sachsen", VeriJffenl
'lichungen aus dem Gebiete 'der Medizinalverwaltung, 23, Berlin, 1927, page 418. 
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with Limited Licences ". This class includes osteopaths, chiro
practors, naturopaths, Christian Scientists, New Thought hea_lers 
and the like. The number of such healers in 1930, in a total 
population of 120 millions with about 142,000 doctors, was as 
follows : 

Osteopaths •...........•..................... 
Chiropractors ••..•.......•.............••.... 
Naturopaths and the like · ••..•••.•...•........• 
Christian Science and other Thought Healers ...•.. 

Total of practitioners with limited licences • ; 

7,650 
16,000 

2,500 
10,000 

36,000 1 

The ratio of quacks to doctors is thus seen to be 1 : 4, and tallies 
roughly with the proportion noted for Germany. The ratio to the 
population is higher, however, being 3 per 10,000 (in Germany, 
2 per 10,000). 

The number of real charlatans-i.e., of persons who must be 
regarded as such even under the laws in force in the United States
is very high, probably far higher than the number of approved 
non-medical healers. · All competent observers are agreed on that. 
Though in the last twenty years there has been a marked improve
ment, " the number of persons who are· thus carrying on· quack 
medicine in the worst sense of the term and to an extent rarely to 
be met with in our countries is enormous ".1 

. " The army of swindlers ", writes the same author a few pages 
further on, " who practise charlatanism by singing the praises of 
cures of all kinds is immeasurably vast." The numberless schools
institute, university, academy, are the terms usually employed
which spring up out of the ground like mushrooms and which, in a 
hand's turn-and frequently by correspondence-manufacture 
specialists in psychotherapy, radiotherapy, magnetotherapy, electro
therapy and what not, and the rich array of material which the 
American Medical Association has been publishing in a series of pam
phlets since 1922, serve to show the considerable extension which 
lay treatment has now taken on in the United States of America. • 

1 Louis S. REED : ""~he Healing Cults", Chicago, 1932, page 131. 
1 NEUBURGER, toe. Cll., page 671. 
1 The Lancet of January 31st, 1925, quotes the following from Bruxelles 

Midical: "An American writer to the Dearborn Independent states that there 
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Of the sixteen countries which took part in the international 
enquiry into illegal treatment of the sick, which was organised 
in 1928 .bY the Revue internalionale de Medecine professionnelle et 
sociale, Belgium, Germany, Denmark, France,l Sweden and Yugo
slavia reported that the number of quacks is fairly considerable 
and steadily increasing. England believes that a reduction is 
observable, which is attributed directly to the provisions of the 
National Health Insurance Act prohibiting the ·employment of 
quacks by insurance funds. Switzerland reports a decrease of 
charlatanism, which would seem to be. at least doubtful, having 
regard to the evidence otherwise available. The small Canton of 
Appenzell, with its 55,000 inhabitants, has some eighty-four quacks, 
" and", says HuNZIKER,• " charlatan medicine has become a 
regular industry". This would probably be the highest known 
ratio to the population .were it not for the fact that the Appenzell 
quacks also provide for the surrounding cantons. According to 
the same author, quacks play a not unimportant part in Basle-land 
Canton and in the cantons of French Switzerland. In Roumania, 
i,n a rural circumscription in Buco~ ina, in 1934, fifty-five lay 
healers (three-quarters of whom are peasants) have been found 
among a population of 14,500. • 

Of Italy we know very little ; the fact, however, that, in the 
second quarter of 1929 alone, 631 persons were prosecuted for the 
illegal exercise of medicine shows that charlatanism is not unknown 
in that country.• If the ratio of prosecutions to the total number 
of quacks is anything approaching what it is in other countries, 
the number of charlatans should be by no means small. 

are about 2,000 Chinese charlatans at present practising in the United States, 
under such titles as 'Oriental healer' and' Herbalist'. Their clientele Is composed 
entirely of white people ••• " The substances offered are "dried toads for 
kidney diseases, while the hair of a lion or a tiger Is claimed as a specific for heart 
troubles. Unfortunately, however, the origin of the latter medicament can 
usually be' traced to a defunct cat or dog." 

1 According to GILLES DE LA ToURETTE, .. Hypnotisme et etats analogues ... 
Paris, 1889, there were already In those days some 500 quacks, In Paris alone, 
who treated the sick by hypnotism. 

•" Der Kampf gegen das Kurpfuschertulll In der Schweiz." Veroflentlich
ungen aus dem Gebiete der Medizinalverwaltung, 27, Berlin, 1928, page 648. 

• N. SoLONENCU: "Quackery In a Rural District of Roumania "• Revisla de 
Igiena Sociala, December 1934, page 736. 
· • Journal of the American Medical Association of November 30th; 1929, 

page 1746. 
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When we come to consider the territorial distribution of quacks 
in various countries-and here again we have better information 
for Germany and the United States of America than ~or other 
countries-the most striking thing is the marked preference of the 
charlatan for towns--in particular, large cities-as distinct from 
rural areas. In ten towns of Prussia, for instance, with an aggregate 
population of 6.4 millions; there were, in 1928, 4,795 lay healers, 
or 7.5 per 10,000 inhabitants. In Munich, the ratio for the same 
year was somewhat over seven quacks per 10,000 inhabitants, 
whereas the corresponding figure for the Reich as a whole was 
only 1.9. 

It is a well-known fact that the proportion of doctors to the 
population is very much greater in the town than in the country. 
If the two proportions are compared inter se, it will be found that 
the ratio of quacks to doctors in the towns is much higher than it 
would be if it were to correspond to the figure for the Reich as a 
whole. Whereas the latter is about 25 : 100, we find, in 1925, in 
four urban districts of Saxony 1 797 charlatans for 1,331 doctors, 
which yields a ratio of 60 : 100 ; in Hamburg, in that same year, 
there were as many as 1,227 charlatans to 1,147 doctors-in other 
words, nearly 107 quacks per'100 doctors. a 

These facts appear to us to be of importance for the reason 
that they enable us to clear away certain assumptions that. have 
frequently been made in order to explain how quackery can get 
the upper hand-i.e., the lack of medical practitioners and the 
comparatively low standard of education of the population. Now, 
in both these respects, towns are always far better off than country 
districts, and yet .charlatanism is far more prevalent in urban 
centres. Nor is this true of Germany alone. 

Thus, for instance, in the United States of America, during the 
years 1930-1931, 30% of the 7,650 osteopaths lived in towns of 
from 5,000 to 50,000 inhabitants, whereas only 17.2% of the 
medical profession were resident in towns of this size. In centres 
of less than 2,500 inhabitants, there live 12% of all osteopaths and 
17% of all doctors. On the other hand, 48% of the medical 

• 1 Bautzen, Dresden, Zwickau, Chemnitz. 
1 

F. RABE: "Da.s Kurpfuschertum .1m 1Freistaat Hamburg", VerOffentlich
ungtn auf dem Gtbrtlt dtr Mtdizinalverwaltung, 23, Berlin, 1927, page 423, 
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profession live in towns of over 200,000 inhabitants, as against 
37% of the osteopaths.1 

The group of some 16,000 chiropractors are even more heavily 
concentrated in the large cities. In four States-Colorado, Connecti
cut, Florida and Minnesota-14% of the chiropractors live in 
communities of less than 2,500 inhabitants, the corresponding figure 
for doctors being 18%. On the other hand, we find 39% of the 
chiropractors, as compared with only 26% of the doctors, in towns 
of more than 200,000 inhabitants.• 

The same is true of the 10,000 Christian Science healers, of whom 
as high a proportion as 55% practise in towns of over 200,000 inhabi
tants, as against 48% of the total number of doctors. Only very 
few live in villages and small towns ; 15% are resident in towns of 
up to 10,000 inhabitants, as against 26% of doctors.• 

In France, too, the vigorous growth of charlatanism in the post
war period has been particularly noticeable in the towns. " Towns 
have illegal practitioners of both sexes whose numbers have doubled 
since the war ..• ",we read in the French answer to the enquiry 
on the question of charlatanism. 1 

It has already been shown above that, in Switzerland, leaving 
aside Canton Appenzell, towns like Basle, Geneva, etc., are big 
centres of charlatani~m. " In Geneva, where doctors abound-to 
say the least-illegal practitioners swarm and prosper. " 1 

In Norway, als(), where the towns are amply provided with 
doctors, the evil of charlatanism blossoms in the urb;m centres. 1 

Exact particulars of the sex, age-distribution, education, etc., of 
lay healers can only be found by pure chance here and there in 
newspaper reports, mostly in reports of legal proceedings against 
charlatans. Even Germany possesses no systematic statistical· 
compilation of this kind covering any lengthy period, despite the 
compulsory registration introduced in Prussia since 1902. We have, 

1 Louis S. REED, loc. eit., page 5. 
• Louis s. REED, loe. cit., page 35. 
• Louis s. REED, loe. cit., page 73. 
~ Revue internalionale de M idecine professionnelle et sociale, No. 3, Paris, 

1929, page 31. 
I J. STEPHANI-CHERBULIEZ, /oc, Cit., page 560. 
• W. A. HoYER, loc. cit., page 290. 
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however, some interesting figures for Berlin, where, on the occasion 
of the Police Exhibition in 1926, a circular enquiry was made among 
lay healers with the following result : 

I. Among 1,301 lay healers, there were 851 men and 450 women. 

II. The age sub-division was as follows : 
Under 21 years ................................. . 
21-25 •..•..•.......•........•.•....•....•..•..• 
25-40 ..... 0 • 0 0 0 •••• 0 0 0 •• 0 ••• 0 ••••••••••••• 0 0 ••• 

40-60 ........................................ .. 
Over 60 ........................... · ............ . 
Unknown •.........•.••.•..•••....•••.• · · · · · · .•• 

III. Schooling : 

1 
25 

363 
663 
224 

25 

Elementary schools • .. . .. . .. .. .. .. . .. .. . . .. . . .. .. • 316 
Middle-grade schools . • . . • . • . . . . . . . . • • . . . . . • • . • .. • • 100 
Secondary school with leaving examination • . • • . • • . • • 57 
Secondary school without leaving examination • . . . . . • 17 

IV. University education : 
Medical course uncompleted • . . . . . . . . . . . • . . . . . • • • . • 31 
Authorisation to practise medicine secured abroad • • • . 114 
University course (non-medical) completed . • . . • . . • . • • 12 
Unknown . . . • . . . • . . . . . . • . . . • . • . . . .. . . . • . . . . .. • . . 277 

Thus we find about twice as many men as women ; more than 
half between 40 and 60 years of age, and a considerable proportion 
with no more than an elementary-school education. 

The age-distribution is, to this extent, remarkable that, of 
1,276 quacks of known age, only 28% fall into the age-group 25-40 
and 70% are over 40 years of age. Considering that charlatanism, 
so far from being a moribund profession, is one which attracts 
adepts in ever~growing numbers, and further that, as will be seen 
later, no very lengthy preparation is required, this peculiar age
distribution would seem to show--and the other evidence available 
in Germany and elsewhere brings confirmation of the fact-that 
most charlatans only pass from other occupations to their healing 
profession in middle life. 

In this connection, three questions suggest themselves at once : 
What are the professions from which the major proportion of quacks 
is recruited ? Further, with what experience of treating the sick 
and from what motives do they take up this work ? 
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As regards the previous occupations of lay healers, we have the 
following figures for Prussia for the year 1909 : 

Of 1, 735 male charlatans : 
258 had previously been small fanners and pedlars 
587 , ., , artisans 
300 , , · , traders 

76 , ,. , labourers 
287 , , , clerks 

Of 669 female healers : 
49 had previously been midwives 
14 , , · , masseuses 
15 , , , nurses 

220 , , , of no special occupation 
371 , ,, , artisans' and labourers' wives 

The Berlin statistics for 1926 give the following particulars on 
the same subject : 

Teacher .. , ...•....•..•••••..••••• : • .. . • • . • • .. • • 1 
Unskilled labourers . .. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 58 
Artisans •..•.•...•.••.•••..•.•.•• ~ ••••••••.•.• , . 27 5 
Officials •.•..••.••••...•.•.••• , • • .. • . • • • . . • . . • • • 102 
Servant-girls ••..•••.••.•..••.••.••••. , ••..•• , • • • 24 
Work-girls in ready-made clothes factories • . • . • • • • . . . 18 
MidWives . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 2 
Nurses •••..•.•..•...•••••••••.•...•. , . . . • . • • • • • 38 
Sick attendants .......... , •• , , ............... , . . . 59 
Other medical auxiliary personnel • , .•••••••. , . • • • • • 73 
Unknown ..................... ; • • . . . . . . . . . . . . . . • . . 122 
No occupation .................... , .... ; .. . . . • • .. 3 
Commercial employees and the like ••.•••••••••.•••• · 70 
Phannacists, druggists and chemists • • . • • • • • • • • • • • . • 14 
Schoolmasters and writers ... ·. • • . .. . • .. • • • • .. . . • • . • 9 
Hairdressers and barbers • . • • . .. . • . • . .. • • • • • • • • . .. . 14 

· Other occupation• :• ...... : . .- ..•.... , . . . . • . . . . . . . . . . 13 
Music--teacher •....... , . . . .. . . . . . • . . . . . . . . . . . . . . . . . 1 
Engineers •.... · .· ................. ·. . . . . • . • . . . . . . . ... 6 
Farmer .............................. · ....•. -.. . . . . . . 1 
Artist • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Police officials ................. ; .. ,',............. 3 
Traders ......................... • . . . . . • . . . . . . . . . . 2 
Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Widows and wives .............. ; • .. . • . • • • • • . . • . . • 12 
Waiters and photographic chemists • • • . • • . • • • • • . • . • • 58 
Mission preacher .. .. • .. .. • .. .. .. .. .. .. • .. .. .. • .. • 1 

Total • . • • • • • . . • • . • • . • . . . . . . . . . 981 

In 1930, every kind of profession and trade, from the unskilled 
' labourer to the university scholar, was found to be represented 
~mong a group of 1,458 charlatans. Many are drawn from the 
ranks of ~he, medical auxiliary personnel (masseurs, sick attendants, 
sick orderlies of the Army Medical Corps, midwives, pharmacists, 
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druggists). Here and there, we find medical students who did not 
complete their course.t 

The most striking feature of the Berlin figures for 1926 is the 
comparatively small proportion which is accounted for by the so
called para-medical occupations. Midwives, nurses, sick attendants, 
subordinate medical personnel, pharmacists, druggists and chemists 
taken together total less than 19%, whereas artisans, for instance. 
furnish 30% of the total. This circumstance is all the more note
worthy since in other countries,• not only has the considerable 
part played by para-medical occupations been recognised, but the 
noticeable increase of charlatanism during the post-war period has. 
been ascribed precisely to the great development of these particular 
occupations. In France, for instance, where, as we have already 
seen, the number of charlatans in the towns is nearly twice what 
it was before the war, lay healing has been taken up by a large 
number of women who served as nurses during the war.• 

In Yugoslavia, a similar phenomenon has been noted. There 
are large numbers of charlatans who ~erved in the army medical . 
corps during the war.' 
· A considerable extension of these various occupations has simi
larly been reported from England. This is ascribed to the growth 
of medical knowledge generally and, in particular, to the swift 
development of specialisation.' 

Hospitals, sanatoria, practising physicians and, commensurately 
with rising standards of education, the public at large are feeling 
more and more the need for the services of an auxiliary medical 

1 "Das Gesundheitswesen des Preussischen Staates in 1930 ", Veroffenllich
ungen aus dem Gebiete der Medizinalvem•allung, 35, 1931, page 164. 

1 This has also been the case in Germany. " ••• Charlatans are usually 
persons who have at some time been connected with the treatment of ·the sick.'• 
Vide RuDNER, " Handwiirterbuch der Staatswissenschaften ", fourth edition. 
VI, page 116. Also Manchener Medizinische Wochenschri/1, of November 15th 
1929 : ~mong the 500 quacks existing in Munich in 1928, "many were or had 
been midwives, hydropathic attendants ; 100 had been peasants and 100 mas
seurs and ·masseuses ". In France, we can find some early evidence in 
P. BnouARDEL's "L'exercice de Ia medecine et le charlatanisme" Paris 1899 
p~ge 474 .. "Nowa~ays, p~~rmacists frequently practise illegal. medicine: 
e1ther treatmg the s1ck or g>vmg·them medicine without prescriptions " · and 
on p~ge 475 : "The public is much too ready to turn to the chemist fo~·advice. 
~t f~1ls ~o gr~sp fully the d1!Yerence between medical and pharmaceutical train
mg , it 1magmes that ~hem1~t~ have been through the same course of training 
as ~octors,.and have, m add1t10n, studied the composition of drugs.'' 

Revue mternatronate de midecim professionnelle •t socr"al• Joe •t 
t 1 bid. . "' ~, • Cl • 
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personnel increasingly differentiated by functions. On the other 
hand, it is becoming more and more common a practice among the 
doctors, under whose supervision this auxiliary personnel should 
work, to entrust them, both in hospitals and in private practice, 
with duties which are far beyond their capacity to perform, thereby · 
accustoming them to an irresponsible independence which may 
thereafter tempt them into seeking their own. clientele. 

In this way, the responsibility for the gradual slipping-over 
of numerous sick attendants, electricians, masseurs, dentists' 
assistants and so on into the camp of the professional charlatans 
lies much too often at the doctors' own door. 

In this matter, much, obviously, is attributable to conditions 
during the great war. Tens of thousands of men and women who• 
served as medical auxiliaries during the war learnt the craft of 
handling the sick, and many of them resorted to charlatanism· as 
a result of the persistent and increasing unemployment during the 
economically catastrophic post-war period. Statistical calculations: 
such as the Berlin figures set forth above possibly fail to disclose· the 
real circumstances of the case. A shoemaker, 30 years of age at 
the outbreak of war, for four years an Army Medical Corps orderly 
during the war, and a lay healer after the war, will, when questioned 
as to his previous occupation, probably give that of shoemaker; 
In reality, however, on the conclusion of peace, he had two callings, 
and the calling which induced him to turn to charlatanism was not 
his old civilian trade but the new para-medical occupation he had 
learnt during the war. What has been said above concerning the 
irresponsible independence of the auxiliary medical personnel 
applies even more strongly, of course, to this latter category, a . 
circumstance which was, indeed, unavoidable under war conditions. 

As regards the ... specialised " training and the length of such 
_training undergone by persons entering the profession of lay healer, 
the Berlin statistics for 1926 yield the following figures ; 

Kind of training : 
,No training • . . . . . . . . . . . • . . . . • . . • . . . . . • . . . . • . . • • • • 23 
Book study , . . . . . . . . . . . . . . . . . • • . . . . . • • • • . . . . . . . . . 318 
Instruction by other quacks •..•.•...•...•....•• , . . 157 
Membership of associations •...•.......•.•. , ...... , 45 
Attendance at special training Institutions , , .. , . , . . . . 155 
Training from doctors or at hospitals .•• ,............ 21 
Unknown • . . . . . . • . • . . . . . . . • . . . . . • • • . . . . . . . . . . . . . 172 

Total • , .... , . . . . • • • . . . . . . . . . . . 891 
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Length of training :. 
Less than one month .................. , . . . . . . . • . . 87 
From two to three months . . . . . . . . . . . . . . . . . . . . . . . . 67 
One year........................................ 35 
Two years and over . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 26 
Uncertain . . . . . . . . . . . .• . . . . . . . . . . . . . . • . . . . . . . . . . 79 

These figures are much too small to warrant any conclusions 
circumstances in most countries are, moreover, quite other than 
those prevailing in Germany. Special training colleges, associations 
and courses of instruction, such as exist in Germany for the benefit 
of would-be charlatans, are for obvious reasons impossible in 
countries where lay treatment is forbidden by law. 

Furthermore, preparatory studies, considered from the purely 
formal standpoint, yield no indication as to the value of the charla'
tan judged on actual merit. Indeed, once we become better 
acquainted with the substantial content of the various systems of 
charlatanism, once we have probed the immense depths of prejudice 
and ignorance on which most of the charlatan doctrines are founded, · 
we may perhaps come to the conclusion that scant preparation is 
in these cases preferable to more serious study. For the whole 
machinery of teaching and training of lay healers produces a sub
sidiary psychological effect which has its importance. The broad 
masses of the population, which are constantly hearing of academies 
for lay healers, training courses, congresses, etc., and are quite 
unable to judge whether really serious knowledge is inculcated 
there or not, ultimately begin to doubt whether charlatans are 
really as ignorant as is said ; whether the difference between so
called orthodox or classical medicine and some system of quackery 
or other really goes deeper than the difference between two separate, 
but equally scientific, theories. It is precisely because of these 
undesirable psychological effects that proposals to make a selection 
among charlatans by examination, such as have repeatedly been 
put forward in Germany 1 and England L....sometimes, indeed, from 

1 For instance, during the discussions on the Bill for combating the Abuses 
prevalent in the Healing Profession which took place in 1910 in the German 
Reichstag Committee. There was talk at that time of a " minor licence " for 
lay healers. Vide Veri!flentlichungen aus dem Gebiele der Medizinalverwallung 
25, 1927, page 321. ' 

1 Bill (~DA)~SoN) to regulate t~e Practice of Osteopathy and to prescribe 
the QuahOcatlons of Osteopathtc Practitioners, March 1931. Vide, also, 
Leonard DE MARCHANT MtNTY : " The Legal and Ethical Aspects of Medical 
Quackery", London, 1932, page 234, and, more recently in February 1934 
BooTHBY's proposal in the House of Commons. ' ' 
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quarters friendly to the charlatans-should be rejected as nefarious. 
Though the purpose of all such proposals may be to weed out the 

·most ignorant of th~ quacks, what they actually achieve is something 
quite different. To discriminate between great, greater and greatest 
ignorance is not easy and serves no very useful purpose. On the 
other hand, under this system, quacks who previously were-at 
best-tolerated receive the stamp of Government recognition, 
which, with their usual talent for publicity, they know full well 
how to turn to account. 

The idea of a " minor licence " originated in the United States, 
where it has already to some extent b_een put into practice. We 
have already noted that in all States of the ·union certain classes 
of non-medical practitioners are authorised to treat the sick after 
passing a certain examination. These healers differ from fully 
"qualified doctors in that each one of these sects may apply a particu
lar method of treatment, which somehow is connected with the 
central dogma of the sect in question. Each sect has its particular 
schools and particular examination boards, which consist, naturally, 
of the high priests of the sect ; for the various sects ar.e at daggers 
drawn, and it is a common fact of experience that nobody can 
expect a just and impartial judgment from his antagonist. The 
special schools, even the best of them, lag far behind the medical 
faculties. Abraham FLEXNER x reported in 1910 that the training 
given in the eight existing schools of osteopathy was wholly valueless. 

··Although the position was supposed to have much improved in the 
meanwhile, the Council on Medical Education and Hospitals of the 
American Medical Association· still found, in 1927, that they were 
not even up to the standards of medical schools, Class C.• 

For these reasons, various States • have Iound it necessary. to 
develop their system of examinations still-further and to use a 
finer mesh on their sieve of selection. Under the so-called " basic 
science laws " of these States, all persons treating the sick are 
compelled, before they can be licensed, to satisfy a board of exam
iners that they possess an adequate knowledge of these sciences. 

1 " Medical Education in the United States of America and Canada ", New 
York, 1910, pages 163-166. 

1 L. s. REED, ioe. cit., page 21. 
1 Wisconsin, Connecticut, Minnesota, Nebraska, Washington, Arkansas and 

District of Columbia. 
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They are : anatomy, physiology, pathology. and bacteriology. 
Many States add thereto chemistry, hygiene and medical diagnosis' 
Only when they have been examined in these subjects by an · 
impartial board of examiners are candidates of various kinds, such· . 
as osteopaths, chiropractors, etc., and, indeed, even orthodox 
medical men, entitled to appear before a special examining com
mission v.ith a view to securing their special licence as approved 
I.calers of the ~ick. 

'!he immediate consequences of these laws have been that, in 
Wisconsin, for instance, where, before 1925, some 200 non-medical 
healers had settled every year, the number establishing themselves 
since then has not exceeded three per annum. In the State of 
Washington, where previously only 27% of the sick healers approved 
every year were doctors, the proportion rose to 92% after the. 
coming into force of the" basic science law". Since 1931, in the· 
seven States concerned, a total number of 752 candidates have 
come forward for examination in " basic science ", and, of these, 
620 have passed. Among the 752 candidates there were 674 doctors, 
33 osteopaths, 32 chiropractors and 13" others". Of the doctors, 
597, or 88% ; of the osteopaths, 18, or 55% ; of the chiropractors, 
7, or 22% ; and of the 13 others, 5, or 38%, passed this 
examination.l 

The clean-up which this clearly reflects has, in fact, been even 
more drastic than the figures would suggest ; for those particular 
candidates whose preparatory medical training is most inadequate, 
but who, before 1925, could secure their licence ·without further 
ado, will now probably prefer not to expose themselves to the risk 
of the " basic science " examination ·at all. At the same time, 
some doubt may justifiably be felt whether the price paid for this 
clean-up has not been too heavy, seeing that the sectarian healers 
now have, in the eyes of the .public, one more title to equality with 
scientifically trained doctors. It is no doubt true that the quality 
of doctors is not affected by the " basic science " examination, 
which, moreover, affords the guarantee of a minimum of scientific 
knowledge on the part of the sectarian healers. It is true, for 
instance, that an osteopath. possessing the anatomical, physiological, 
pathological and diagnostic knowledge required to pass the " basic 

1 
Journal of the American Medical Association of April 25th, 1931, page 1399. 
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science " examination will be better able to diagnose a case of 
syphilis accurately than he would without such knowledge. On 
the other hand, we must ask ourselves : What does it avail the 
patient that th~ osteopath should possess all this knowledge if, 
having thus accurately diagnosed syphilis, he tries to cure it by 
resetting the vertebrae 'l Again : How great is the social damage 
done if, impelled by the psychological effect described above, 
syphilitics resort in ever-increasing numbers to osteopaths in order 
to have their spinal columns manipulated this way and that 'l 

In all this we must not forget, however, that the institution of 
the so-called " limited licence " in the special conditions of America, 
as determined by her historical development, no doubt has its 
justification. For reasons which we cannot analyse in detail here, 
certain classes of non-medical healers are legally recog.1ised as such 
in the United States. Now, if measures are taken in America to 
raise the scientific level of these healers, such action is no less 
justified than any endeavours that may be made to improve medical 
standards in countries such as England or Germany, where only 
doctors can be enrolled as State-recognised healers. If, however, 
an attempt were made in these latter countries, which tolerate 
charlatans but 4o not license them, to introduce a special kind of 
licence on American lines, this would obviously involve a lowering 
of the quality of approved healers taken together as a single class. 

What remains to be said concerning the training of lay treaters 
may be summarised as follows : 

· The innumerable swindlers among the ·charlatans whose one 
purpose :is to exploit the sick require no preliminary medical study. 
All they need is a little knowledge of human. nature and cunning 
and the mastery of a certain technique of fraud. Either they bring 
these and similar talents fully developed into the fray or they are 
soon beaten in the struggle for life with. their more " efficient " 
colleagues. Many a special school is far more concerned with 
developing thi'l business ability in its disciples than with inculcating 
knowledge. 

The founder of the chiropractors' sect declares unabashed :"Our 
school back at Davenport is established on a business and not on 
a professional basis. It is a business where we manufacture chiro
practors. They have got to work like machinery. Of course, 

6 
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salesmanship goes along with the training. We teach them the 
idea and' then show them how to sen it." 1 

Needless to say, there are also Jay healers who are not frauds and 
whose work is even useful, and we shaH have more to say about 
these in another connection. Suffice it to note at this point that 
the valuable achievements of such healers proceed in some way 
either from knowledge which they have acquired through book
study or contact with other Jay healers, sometimes from a happy 
personal knack of observation, but mostly from the power of their 
own personality. Some of them hold it useful to relate their success 
to some family tradition which is kept a strict secret. This applies, 
in particular, ·to herbalists. Others are inclined to surround their 
own personality with an aura of mystery, claiming to possess special 
organs of sense or a kind of intuition, sometimes hereditary, to which 
they owe their success in a way incomprehensible even to themselves. 
A classical example of this kind of lay healer is the we11-known 
bone-setter, Sir Herbert Barker, who is connected with the Huttons 
of Yorkshire-for centuries a family of bone-setters-and whosays 
of himself that his technique is essentia11y not learnable by others.• 

It is amusing to set opposite this man's somewhat mystical and 
self-confident judgment of his own abilities the fo11owing general· 
pronouncement by one weiJ versed in these matters : '.' The bone-· 
setter is generaiJy a person of inferior education, an athletic trainer, 
St. John Ambulance man, R.A.M.C. orderly who has lost his regular 
job and turns his ama!eur training into a means of gett.ing a Jiving." • 

Why charlatanism is taken up as a career is a question easy to 
answer : supply, in this case as in others, is regulated by demand. 
As soon as there are prospects of earning inore money in the treat
ment of the sick than in other occupations, the camp· of charla
·tanism is immediately invaded by crowds of adepts. The indivi
dual's decision to abandon his old occupation and to become a 
quack is usually eased by an intervening period of transition during 
which charlatanism is exercised as a side-line. Matters are also 
facilitated by the fact that such qualifications as are needed for the 

1 
Journal of the American Medical Association of November 6th 1920 

page 1276. • • 
1 

H. BARKER, " Lea~es from my Life ", pages 29 and 203 • Leonard DB 
:MARCHANT MINTY, op. Cll,, pages 81 and 82 1 

1 Leonard DE MARCHANT MINTY, op. ell.; page 88. 
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exercise of this new healing profession can usually be obtained at 
no great cost and with very little trouble. 

A critical period such as Wf,! are now passing through is also 
calculated to accentuate the tendency in this direction, since the 
widespread unemployment reduces the risk of abandoning a previous 
calling to a minimum.l 

But, apart from the attraction of monetary gain, other, more 
subtle, motives come into play. The superior social status of a 
healer, the acknowledged respectability of his profession are far 
better calculated to satisfy the need for prominence of the ambitious 
than the modest calling of a manual worker or petty tradesman ; 
and, finally, we must not forget the small body of the " elect ", 
the founders of new dogmas, who are possessed of an intense belief 
in their mission, bordering at times on the religious, and of a fanatical 
will to minister to suffering mankind. 

To gain some approximately correct idea of the extent of the 
profits of charlatanism is by no means easy. Figures on the subject 
are rare, attempts at verification mostly doomed to failure. The 
little we do know is culled from the reports of legal proceedings, in 
the course of which the fees and income of charlatans are not 
infrequently discussed. Where such direct sources of information 
are not available, it is sometimes possible to estimate profits 
approximately from the number of patients treated, when this is 
known. " As in so many other aspects of this question, it is the 
United States which, thanks to the many organised special enquiries 
and studies, furnish the most definite information. 

In VeriJ(jentlichungen aus dem Gebiete der Medizinaluerwaltung, 
Volumes 25 and 27, we find, scattered here and there, the following 
particulars in the records of court proceedings : 

Schafer Ast : annual income, 120,000 marks. 

• In " Das Gesundheltswesen des Preussischen Staates lm Jahre 1930" 
(Verliffentlichungen aus dem Gebiete der Medizinalverwaltung, 35,1931, page 164), 
we read : " Prevailing conditions tend to encourage the exercise of medicine 
by laymen and also by certain finns which produce more or less worthless reme
dies and seek to market their wares by advertising for representatives to whom 
the prospect of considerable gains Is held out. As the exercise of medicine Ia 
free, many an unemployed Is glad, In the prevailing economic distress, to aelze 
this opportunity of earning money, after having, in the most favourable cases, 
acquired some rudiments of knowledge In the course of a few lessons received 
from a practitioner." " 
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" Hair-Diagnostician " Buchholz 1 : received 200 patients a 
day (fee 2 marks). 

Just, manufacturer of Luvos Curative Earth : annual income, 
1,000,000 marks. 

The Berliner K. Jacobi : registered 2,570 patients in eight 
months. 

Nardenkotter (about 1901) : annual income, 160,000 marks. 
The Breslau Institute for the Treatment of Venereal Diseases 

registered 220 patients in the first three weeks of its existence. 
Fastenrath (Cologne), diagnosis by clairvoyance, received 

from 30 to 40 patients· in his consulting hours. 
A charlatan dealing with about 500 letters daily and advising 

from 150 to 200 patients. 
The well-known quack Zeileis, at Gellspach (Austria), " drew 

an income of 5,000-6,000 marks a day. Between 1,000 and 
2,000 patients per day were treated." 1 

What the position is in the United States with regard to the 
income of quacks we do not know. On the other hand, we have 
comparatively accurate data on the subject for the intermediate 
class of sectarian healers who,- on European standards, would rank 
as quacks, despite the fact that, in the United States, they are 
recognised practitioners in the treatment of the sick. 

Louis S. REED • has ascertained the following figures : 

7,650 osteopaths •.......•............... 
16,000 chiropractors .....................• 

2,500 naturopaths el simi! ••.•.•••• · •.•••... 
10,000 Christian Science and New Thought 

practitioners .•.....•....... , .... 
36,150 ..................•..••........•.. 

Annual income 
$ 

42,000,000 
63,000,000 
10,000,000 

10,000,000 

125,000,000 

1 Of Buchholz, who practised in Hamburg, we even learn that the daily 
number of patients rose, within a short time, to four or five hundred. A doctor 
sent him, for examination, the hair of a corpse upon which a post-mortem had 
been performed, and communicated the resulting nonsense to the Press in so 
clever a f~rm that Buchholz sho~tly after lost his practice and left Hamburg.
Ver/Jflenllrchungen aus dem Gebre/e der Medizinalverwal/ung 23 Berlin 1927 
page 425. ' ' ' ' 

1 ~- BuRoE.R.: "}he Doctor, the Quack and the Appetite of the Public for 
Ma~rc in Medrcme , in Proceedings of the Royal Society of Medicine 1933 
XXVII, page 173. ' ' 

1 
" The Healing Cults ", The University of Chicago Press, 1932. 
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That same figure of $125,000,000 as the income of" non-medical 
practitioners ", healers and quacks is to be found in a report for 
the year 1930.1 

According to the calculations of Louis S. REED, the $125,000,000 
represent 12% of the aggregate annual .expenditure of the total 
population of the United States on treatment fees, amounting to 
$1,040,000,000. It would follow from this : 

(1) That doctors' fees total somewhat more than 
$900,000,000 ; 

(2) That, whilst the ratio of sectarian healers to doctors 
in respect of their numbers is as 1 to 4, the ratio of the aggregate 
income of both classes is as 1 to 7.3; 

(3) That the mean annual income of a doctor is thus about 
$6,350, whilst the corresponding income of a sectarian healer 
barely amounts to $3,500. 

According to DAvis's reports, the ratio is somewhat more 
unfavourable to the doctors, since, according to his calculations, 

· the average income of the American doctor does not exceed 
$4,500.1 

A very important point has been stressed in England. Whereas 
medical fees are generally adjusted to the patient's financial stand
ing, a charlatan has but one rule-that is to say, to squeeze out of 
the patient everything that can be got, and, the report goes on, 
to say that a poor man will always give everything he possesses for 
an assured cure.• 

E. S. FLEMING,' also writing about England, finds that " the 
sums spent on these cures (physical culture) must be enormous, for 
the fees charged are by no means small ". In another passage, 

• M. M. DAVIS : "Doctors' Bills and Public Billions", In the Journal of the 
American Medical Association of. March 29th, 1930, page 1014. 

• The figure of $625,000,000 Is the assumed aggregate annual Income ol the 
medical profession. It follows that the income of sectarian healers Is lower 
than that of doctors and that the latter are thus, fortunately, exposed to no 
temptation In this direction. Similar facts are reported by most of the countries 
participating In the enquiry Into the illegal practice of medicine. Hungary, 
Poland, Switzerland, Norway and Yugoslavia all agree that the fees of quacks 
are less than those of doctors. This, of course, tells us nothing as to their 
Income. 

• The English Rapporteur is Dr. Cox, General Secretary of the British Medical 
Association. · 

• E. S. FLEMING : "Quackery In Rural Districts", British Medical Journal 
of May 27th, 1911. 
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the same author observes that the money spent on quack treatment 
would suffice to endow more than 40,000 hospital beds. 

Though the motives which induce patients to seek medical help 
from laymen are deep-roo~ed in human nature, charlatanism would 
scarcely have become as all-pervasive as it is without intensive 
propaganda. On the other hand, intensive propaganda is scarcely 
conceivable without a sub-structure of organisation. And, indeed, 
we observe, especially-and for obvious reasons-in countries 
where the art of healing may be freely exercised and where open 
competition by the quack is accordingly subject to no legal restric
tions, that numerous organisations gradually arise and develop 
with the object of converting as large sections of the public as 
possible to a belief in charlatanic systems whilst at the same time 
undermining their faith in scientific medicine. If such a system 
of recruiting adepts bears fruit, even in those countries in which 
charlatanism is forbidden by law, this is to be ascribed mainly to 
the character of modern propaganda work which can act powerfully 
even across political boundaries. 

These methods include : 

(1) Associations of the charlatans themselves ; these being 
professional associations which are responsible for safeguarding 
the common interests of the charlatans and conductinp propa
ganda by collective means ; and 

(2) Societies, whose members are followers of various 
charlatanic methods of treatment, people who are already sick 
or are candidates for sickness and who strengthen each other"s 
faith in this or that system, or are, where necessary, confirmed 
in their faith by the quacks themselves, who obviously set the 
tone in organisations of that kind 

Of such societies there are as many as there are systems of 
quackery ; for, although they all regard scientific medicine as the 
main enemy, their antagonism towards each other is only slightly 
less keen, and there is no question of making common cause against 
so-called academic medicine. To these should be added local 
organisatio?s-that is. to say, local groups of nationally orga~ised 
quacks which occur m hundreds in the bigger countries. Even 
internationally co-ordinated organisations of Jay healers are not 
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unknown. Such, for instance, is the Christian Science Movement. 
These associations are " usually supported by a very cleverly 
managed Press : they are controlled by numbers of skilled business 
leaders and fight the .medical profession by all available means. 
A great spirit of sacrifice on the part of their members makes them 
assured at all times of adequate reserves of money."l 
-According to E. LIECK, 1 the charlataas in Germany have twenty 

Reich organisations and thousands of local groups. The German 
Biochemical Society 1 comprises more than 400 associations and 
more than nineteen large State federations. The President of the 

· Biochemical Union estimated some time ago that the supporters 
of the movement (registered and non-registered members) numbered 
about a million and a half. 

In England we have, inter alia, the British Association of Natura
paths, the British Chiropractic Association, and the National 
Association of ¥edical Herbalists of Great Britain. 

In the United States, we have mainly to consider the associations 
of sectarian lay healers. The American Osteopaths' Association 
(since 1901) numbers 4,350 of the 7,650 osteopaths among its 
members. · Its objects are to provide its members with legal advice 
and raise the standard of education. It is a national association, 
but, on the model of the American Medical Association, it forms 
State osteopathic societies. Once a year there is a meeting of the 
House of Delegates, the osteopathic parliament of the United States, 
consisting of delegates of the State osteopathic societies-this, again, 
modelled on the American Medical Assodation. The Society for 
the Advancement of Osteopathy (since 1920) is concerned mainly 
with propaganda among the lay public. 

The chiropractors, on the other hand, are a little less compactly 
organised. The National Chiropractic Association comprises no 
more than 3,000 of the 16,000 practising chiropractors. The main 
purpose of this organisation is also legal aid and the refund of any 
losses suffered by its members in respect of fines inflicted or compen
sation awarded against them. The chiropractors also have their 

• DRESSLER, In the Manchener medizinische Wt>chenschrifl of July 21st, 1933. 
page 1154. 

1 "Arzt und Kurpfuscher" in the Wiener medizinische Wochemchrifl, Nos. 18, 
19 and 20, 1933. 

• This refers, not to scientific biochemistry, but to a system of quackery, a 
degenerate form of ''omeopathy. 
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State Chiropractic Association and their International Chiropractic 
Congress consisting of delegates of the Boards of Chiropractic 
Examiners, the specialised schools, officers of the State Chiropractic. 
Associations and representatives of followers in the faith. This · 
organisation deals mainly with propaganda. 

The Christian Science Church (since 1870) is organised around 
1,265 churches. The followers of 'this religious movement are 
estimated in the United States at 700,000. The movement is, 
however, a pronouncedly international one, and there is hardly a 
moderately large-sized town in England, Germany, Switzerland or 
France without its Christian Science Church. The direction of the 
movement devolves upon the Mother Church at Boston, governed 
by a committee of five, which renews its membership by co-option. 

Charlatan organisations make very extensive use of the Press. 
The quacks themselves distinguish strictly, it is true, between their 
so-called scientific publications and matter for popular consumption 
or pure propaganda ; though, in fact, it is nothing but propaganda 
in either case. 

The German quacks have about 150 periodicals.! England has 
its Health for All with a circulation of 24,000 and the Medical 
Herbalist with a circulation of 3,000. 

The scientific organ of the American osteopaths is the monthly 
Journal of the American Osteopathic Association. The Association 
issues four other periodicals as well. 

The chiropractors publish a popular monthly journal, which had 
100,000 subscribers in November 1930, and claims to add 3,000 
more to its subscription list every week. The subscription is $1 
and the net profit is used for propaganda broadcasting. 

The Christian Science Church spreads its influence over large 
sections of the population by means of the well-known daily paper· 
The Christian Science Monitor, which is regarded by many as the 
best paper in the United States ; it operates mainly, however, 
through conferences and assemblies, which are organised in vast 
numbers.. In the year 1930-31, 3,303,872 persons took part in 
such meetings.• 

1 E. LtBcK, oc. cit. 
1 A~ic~ E. PAULSEN : " Religious Healing", Journal of the American Medical 

Assoctalton, 1926, 86, page 1519. 
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One of the most important features of the organisation of charla
tanism is the special training schools, practically all of which carry 
on intensive propaganda in addition to discharging their main 
functions. 

In Germany especially," the growing fear of the law on industries, 
occupations and professions,1 with the ultimate possibility of with~ 
drawal of the unreliable charlatans' freedom to treat ... has brought 
numerous courses of instruction into being ".1 

It will thus be observed that charlatans who feel that their 
livelihood is threatened begin to conceive doubts as to whether they 
possess a sufficiently complete mastery of the doctrines of their 
own system. 

P:urposes similar to those of the special schools are served by 
scientific institutes, societies and congresses, etc. (International 
Congress for Iris-Diagnosis at Dresden, Society for Iris Research, 
Pathological and Physiological Institute, Munich, and the like). 

In London, we have the British School of Osteopathy with its 
clinic and the Nature Cure Hospital. · 

The best training machine is undoubtedly that of the United 
States quacks, more especially the osteopaths. In 1930, they had 
seven osteopathic colleges with 1,760 students. The curriculum 
covers four years. By way of preliminary training, candidates are 
required to have attended high school for four years. Hospitals 
and out-patient departments are attached to these osteopathic 
schools. The teaching staff of the seven schools comprises 251 pro
fessors, including fifteen doctors. According to the Year-Book and 
Directory of the American Osteopathic Association, there were, in 1930, 
62 osteopathic hospitals, 57 of which had 1,727 beds and 33 out
patient departments. The A. T. Still Research Institute (California) 
has been established to promote the further development and 
elaboration of osteopathic theory. 

The chiropractors had (in 1930) 21 special colleges with 1,400 
students. The syllabus of what is admittedly the best of these 1 

covers a period of eighteen months. If this should appear too 

· • The reference here is to the introduction, proposed In various quarters, of 
an examination, In order to eliminate the unworthy from among the ranks of 
the healers. 

• DRESSLER, loc. cit. 
• Palmer's school, Davenport, Iowa. 
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much to a would-be candidate, let him be immediately reassured : 
" Students may enroll and begin class work at any time during the 
year and graduate eighteen months from the date of such enrol
ment". The preliminary study required is nil. There are no 

. hospitals available for training. Anatomy is studied from atlases, 
and the prospectus, making a virtue of necessity, explains that 
" thus the student is given a clean and sanitary method to obtain 
a thorough knowledge of human anatomy without the necessity for 
dissection work on the human cadaver ". 

The curriculum also contains a course of personal elllciency, which 
initiates the future chiropractor into the mysteries " of details of 
conducting olllce, the best methods of approaching the public, the 
important phases of advertising ". Should he prefer it, he can 
acquire a mastery of chiropractic wisdom by correspondence, as we 
learn from the prospectus of the American University in Chicago. 

Of the numberless swindling undertakings which mass-produce 
doctors of various kinds or professors, we have spoken earlier on. 
These so-called" diploma mills" are not taken seriously by anyone 
in the United States. However, the various nice titles " often 
prove readily marketable as export wares for foreign consumption ". 1 

We already know that the charlatan's clientele is numerous and 
that everywhere the bulk of it is drawn from urban populations. 
We saw that the supporters of the Christian Science Church in the 
United States, for instance, are to be numbered by millions, that 
the biochemical sects alone have approximately a million and a half 
members or camp followers in Germany. An expert on quackery 
like LIECK 1 estimates, in co~on with other experienced writers, 
that about half of the German people turns its back upon orthodox 
medicine and runs to consult the ignorant quack ; he even believes 
that the number of" seceding patients would be even greater were 
it not for compulsory insurance, which covers some .two-thirds of 
the German population and has given the doctors a monopoly ". 

Now, who are the patients who seek medical advice from lay 
healers and entrust them with their health, nay, even their lives ? 
From what social strata do they come ? What is their level of 
education, their economic position ? We should like to clear up 

1 
NEUBURGER, loc. ci/., page 672. 

1 Loc. cit. 
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these questions so far as is practicable before approaching, as a 
final point. the main question : What are the reasons why preference 
is so frequently given, not to the doctor, but to lay practitioners of 
whom numbers of their victims are fully aware that they are not 
acquainted even with the structure and normal functioning of the 
human body 'I • 

Just as lust of gain and trickery are usually ascribed to the quack 
as the main motives, if not the motives of his actions, so, on the 
other hand, there is a very widespread opinion that the great 
eonfidence that charlatans generally enjoy is due to sheer ignorance, 
dullness and stupidity on the part of their clients. Nothing is more 
directly at variance with the facts of everyday experience than this 
{)pinion, which is especially current in the medical profession ; for 
anyone at all capable of the unbiased recognition of facts cannot 
help acknowledging that believers in charlatanism !)ccur in no less 
a proportion among the so-called educated classes than they do in 
the remainder o~ the population-in fact, that genuine charlatanic 
enthusiasm is encountered more frequently in these circles. In this 
connection, we should naturally bear in mind that educated people 
•• are often, to an exceptional degree, but ha]f educated so far as 
the natural sciences are concerned ". 1 

The fact that, as already mentioned, the majority of charlatans 
earn their living in towns in itself raises doubts in the mind whether 
this predilection for the medical help of lay healers is in any way 
{)r to any appreciable degree dependent upon the advice-seeking 
patient's level of education, for it is a wt>ll-known fact that urban 
populations are usually better educated than country folk. We 
have, moreover, direct evidence to show that, within the population 
{)f the towns, the charlatans recruit a proportionately larger number 
()f. clients among the more prosperous and better educated classes 
than they do among the poorer and more ignorant. It appears, for 
instance, from the statistical compilation of E. J. G. BEARDSLEY 1 

that 43% of the private patients he treated during a period of four 
years had been treated by quacks during the three months preceding 
their first consultation. The corresponding proportion for the same 

• AscHAPFENBURO in the Manchener rmdizinische Wochenschri/1 of June 16th, 
1933, page 949. . 

• The therapeutic value of a complete physical examination, In the Atlantic 
Medical Journal, 1925, 28, page 647. 



588 CHARLATANISM 

period among patients examined at a public consultation clinic 
was only 26%. 

The Illinois Medical Society made a circular enquiry among 
6,800 persons in Chicago, and found that " the semi-foreign com
munities out on the West Side of Chicago showed a smaller percent
age experimenting with doubtful healing practices than the exclusive 
Hyde Park and North Shore residential districts ".1 

The Committee on the Costs of Medical Care, after examining 
16,000 representative American families, ascertained that, of the 
well-to-do families with an annual income of $5,000 ·and over, 
16% were under treatment by charlatans, whilst of those with 
incomes of $2,000 and less only 6% were being so treated.• 

These and similar facts will scarcely surprise anyone who has 
had an opportunity of attending the assemblies of the Christian 
Science Church. Among the thousands who take part in the well
known Wednesday meetings at the Mother Church at Boston, for 
instance, there is little likelihood of finding any representatives of 
the Boston proletariat. In Germany, according to LIECK, the 
people to be found in the charlatans' consulting-rooms are" precisely 
the upper strata of the population ; not only the nobility, which is 
particularly well represented everywhere, but also statesmen, 
·prominent lawyers, head masters, the leaders of the clergy of all 
denominations, forestry inspectors, engineers, great merchants, 
leading men of industry and banking and-not a few doctors".• 

A. MoLL, in his varied experience, also found that, especially in 
the higher circles" of the Berlin and German aristocracy •.. super
stition flourished appallingly"·' 

That matters are no different in France was observed by 
BROUARDEL even in his day : " Not only ... among the poorer 
classes, but also among those who have been most carefully educated 
do we find the best clients of these charlatans, who take advantage 
of their truly inconceivable credulity."• 

1 B. C. KELLER.: "The Latest Idea of the Physician", in Illinois Medical 
Journal, 1923, ~~. page 13. 

1 L. S. REED, loc. cit., page 117. 
1 "Arzt und Kurpfuscher", Wiener medizinische Wochenschrif/ Nos 18 19 

20, 1933. ' . ' ' 
• ~·MoLL: ".~kkultismus und Magnetopathie ", Verliflen/lichungen aus dem 

Ge~1tle der Mtd!Zlnaloerwaltung, 23, Berlin, 1927, page 506. 
B. BROUARDEL : " L'exercice de Ia mt!decine et le charlatanisme" Paris 

1899, page 474. ' ' 
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E. S. FLEMING, already quoted above, observes on the strength 
of his own observations and the experience of thirty-four other 
doctors of his district that " quackery is distributed pretty equally 
among all classes of society and in town and country " ; that" rich 
and poor, educated and uneducated ", turn alike to the lay healer 
for medical help ; that" the town patient, though quicker in thought 
than his country cousin, is probably no less superstitious in regard 
to the treatment of his many ailments ". 1 Some interest attaches 
also to the remark of OsLER : " I suppose, as a body, clergymen are 
better educated than any other, yet they are notorious supporters 
of the nostrums and humbuggery with which the daily and religious 
papers abound ..•• "• 

We have already _seen that the popularity of lay healers in 
countries which prohibit charlatanism is not noticeably less than 
in those in which the treatment of the sick is a profession that may 
be taken up and followed by any who care to do so. If the statutory 
prohibition is in any degree effective as a general hindrance to the 
exercise by such lay healers of their illegal profe~>sion, it follows 
that the explanation of their large numbers and extensive practice 
must be sought in the operation of some positive factors which, 
overriding all legal prohibitions, bring patients and lay healers 
together into -one common anti-medical camp. These various 
factors can-_ at least in abslrac/(}-be easily assigned. to three 
classes, according to whether the living centre from . which they 
radiate their force--of repulsion away from the doctor or of attrac
tion to the_ quack-lies in the doctor, the relief-seeking patient or 
the lay healer himself. 

Considering the great advances of medical knowledge, we should 
ask ourselves how it is possible that the rush of patients to the 
quack should increase year by year. It is, as a matter of fact, 
not upon the great achievements of medicine, but upon its all too 
many imperfections, the inadequacies of theory and especially 
its practical application that the issue turns whenever patients, 
after a vain appeal to science, turn their backs upon it in the hope 
of finding salvation elsewhere. It is true, of course, that they 

1 E. S. FLEMING; loc. cit., pages 1247 and 1248 
1 William OsLER : "Address on Feeling and Thinking IEquanimi/08 ". 

Second Edition, London, 1906, page 131. 
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obtain the desired relief even less often from charlatans than from 
scientifically trained physicians, but this does not help matters 
in the least ; that which carries thousands into the arms of charla
tanism. is not the actual finding of the relief sought but the hope 
of finding it there. 

The con llict of learned opinions, the succeeding changes in theory 
and in the branches of practical learning that are founded upon 
it-all these, again, act very much like those blind spots of scientific 
medicine upon a public which is utterly devoid of any conception 
or appreciation of scientific method. The average man finds it 
difficult to realise that doctrines which are in a· state of constant 
flux can be serious science ; the expression "immutable truth" 
is to him a pleonasm, for evolving truth strikes him simply as no 
truth at all. This instinctive belief of large masses is elaborately 
exploited against the medical profession by clever propaganda. 1 

That impersonal abstraction "medicine" is for the patient a 
thing remote and unknown ; he comes into direct contact only with 
its representatives, the doctors, and, understandably enough, their 
imperfections are sometimes much greater and more perceptible than 
those of medicine itself. True, they are not greater than the 
ignorance of the quack, but the lay healer finds it much easier 
than the scientifically trained doctor to mask his ;gnorance and 
simulate knowledge when, in fact, he knows nothing. 

Furthermore, the doctor suffers, not only from his lack of know
ledge, but also from the consequences of the knowledge he possesses. 
Like all those who have been through the stern discipline of scientific 
training, he habitually weighs his opinim .. with accuracy and "cau
tion ; is_ inclined to undue modesty rather than excessive self
confidence ; and, ·owing to his unassuming manner and sceptical 
attitude, is much too apt to create an impression of indecision and 
to be ousted from popular favour by the utterly unrestrained and 
unblushing self-assertion of the lay healer. 

1 Dr. S~HilssLER, the founder of the "Biochemical Healing .Method", which 
Is ~ery wtdespr~ad In Germany, writes, for instance, as follows : "A science 
w~teh Is at all ttmes ready to discard the old and adopt the new is no science. 
Sctence needs fixed a~d Invariable laws." (Quoted from Htss in Ver/Jffentli
chungen aus dem Geb1ele der Medizinalverwaltung, 26, 1927, page 213.) 
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Similarly, a doct~r's scientific outlook exerts a negative influence 
on his own attitude of inind towards disease and the patient. The 
natura.! effect of self-criticism and prudence is to damp that opti
mism which is frequently his most powerful weapon in the fight 
against disease and which, in hopeless cases, is, indeed, his only 
means of helping his patient. The handicap under which the 
doctor and the patient labour in consequence has been realised 
by none tietter than· BuRGER : 

"The optimism of the doctor is transmuted in the' .heart 
of the patient into a steadfast faith which in many a sick
room is a pow~rful factor for good. Thus the quack has 
really a much firmer position than the honest doctor. He 
can play the optimist under all circumstances. He can pro
phesy a cure of even the most grievous diseases. Doubt never 
assails him. If in the promised time the cure be not established, 
then it is an exceptionally stubborn case and a second and 
third treatment is clearly needed. When in the end failure 
can no longer be glossed over, then the fault lies with the 
bungling of his predecessors the doctors-and the cheated 
sufferer is reproached with having waited too long to come 
for treatment."~ · ·· 

In addition to these two undesirable by-products of scientific 
training-scepticism and an inclination towards cautious pessimism 
rather than towards risk-fraught and responsibility-laden optimism 
in the judging of a condition-there arises a third disturbing facto~ 
-the impersonal and· objective element in the doctor's attitude 
towards the object of his investigations or treatment, towards the 
"case'~. 

It would no doubt he an exaggeration to say that the doctor's 
scientific approach to his subject destroys the personal relation 
between his patient and himself; hut that it does incline him creteris 
paribus to magnify the objective realities of the doctor-to-patient ' 
relation at the expense of its personal aspects, and that this tendency 
increases commensurately with the progression of scientific method 
in the field of medical studies, is hardly open to doubt. The type 

• H. BuRGER : "The Doctor, the Quack and the Appetite of the Public for 
Magic in Medicine", in Proceedings of the Royal Society of Medicine, 27, No. 2, 
1933, page 172. 
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of "guinea-pig doctor" or "test-tube doctor" does not grow rarer 
with the passing of time, but more frequent, both in private practice 
and in public medicine ; and the complaint that medicine trains 
too many medical scientists and too few doctors grows ever more 
insistent. 1 This is undoubtedly one of the many factors which 
operate in the direction "away from the scientific doctor".2 

· There are two other tendencies just as characteristic· and just 
as liable to estrange this type of doctor from his patient. They 
are the familiar tendency to take so-called "minor ailments" lightly 
and the even more dangerous tendency to see in the patient only 
the sick body and to leave his mind more or less out of the reckoning. 
Clearly these two tendencies stand towards each other in the rela
tion of the particular to the general, since the minor ailments are 
regarded as such and taken less seriously, for the very reason that 
they centre, or are supposed to centre, mostly, if not exclusively, 
in the patient's mind. 

Now, this minimising of subjective phenomena is in no sense 
an inevitable consequence of the scientific methods followed in 
modern medicine. True, it is appropriate to the mechanistic view 
of the universe which has gradually developed since the seventeenth 
century, and in line with the general endeavour to thrust the mental 
element as a "secondary quality" (John LocKE) or, in more modern 
parlance, as an "epiphenomenon" (William JAMES) out of the field 
of reality. Such an endeavour is, however, the product less of 
modern scientific research than of one of its philosophical dogmas. 
which has failed to stand the test of unbiased research. After 
DESCARTES developed the theory of the animal automaton, after 
HARVEY's great discovery and his physical explanation of the 
circulation of the blood, and after LAMETTRIE coined the popular 
catch-phrase "l'homme machine", biology generally, and human 
pathology in particular, came ·completely under the spell of so
called "mechanistic principles". The youthful period of scientific 
clinical medicine was devoted exclusively to the investigation of 

1 J. H. SALOMON: Alflnchner Medizinische Wochenschrifl, February 28th, 
1930, page 366. 

1 "The exactitudes of science are utterly antipathetic to the sick person 
who resents being regarded as a 'case• for whom the chances of recovery are s~ 
many. ~er thousand." (A. J. CLARK : "The Historical Aspect of Quackery", 
in Br1/1sh Med1cal Journal, October 1st, 1927, page 590.) 
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organic alterations, the causal connection of which with factors· 
of the external and internal, physical and physiological environment 
appeared to exhaust the scope of clinical research. Pathological 
anatomy had become the fundamental medical science. No one 
in those days of great clinical triumphs had much time for 

. ''epiphenomena". . 
Gradually, disease was identified With organic alterations, and 

its cure with the retrogression of morbid organic alterations. . A 
. pessimistic bedside tone was the immediate consequence of this. 
For nothing seemed more certain than that morbid organic altera
tions-especially those which were of long standing or had reached 
a given stage of progress-could be made to retrogress only with 
difficulty and never with complete. success. No wonder, then, 
that, in the circumstances, the prospects of success with any thera
peutic measure should have appeared poor from the start. 

The point which was, however, either completely ·overlooked 
or given too little importance is that most organic diseases are 
largely overlaid with mental symptoms which are accessible to 
effective treatment, and that the mental symptoms thus super
imposed on organic disease are frequently, in the patient's eyes, 
the .most important part of his whole trouble. In most cases, 
the patient, unless instructed by the doctor, has no idea of the 
changes proceeding in his tissues ; that which makes him-in his 
own consciousness-a sick man, that from which he is really suffer
ing, is not those objectively ascertainable organic alterations, but 
the concomitant mental effects : the pain experienced, the sensation 
of weakness,. the depressed mood, the feeling of discouragement, 
the inward agitation, dread, and despair, etc.-conditions which 
it is within the power of a competent physician to influence iq. the 
right direction, even if the subjacent organic alteration-the disease 
objectively considered-is entirely beyond his control and relent
lessly following its natural course. 

Unfortunately, however, the abilities required for this purpose 
are but rarely encountered-a circumstance which is partly due to 
the modern doctor's general approach to his subject and his habit 
of thinking in organic terms. The lay healer is helped over many 
a difficulty by his very ignorance and unscrupulousness ; by the 
former inasmuch as it blinds him to the inescapable organic pro
gression of the disease, and by the latter inasmnch as it enables 

7 
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him to promise the patient light-heartedly anything he may wish. 
In such a case, only the really skilled physician-that is, the learned 
artist who combines medical knowledge with the needful psycho
logical tact-could work marvels. But such a blend of qualities is 
exceedingly rare. If psychological knowledge of a kind that could 
be acquired-and acquired in the same way as medical knowledge
should one day become available to replace that intuitive tact 
which is still a mystery to us, that day will witness a notable reduc
tion in the sum of human suffering prevalent in the world. 

For, how often-where the trouble is either an incurable organic 
disease or one for which, owing to other considerations, nothing can 
be done-is not a change in the patient's own mental attitude 
towards his condition sufficient to produce considerable improve
ment ? 1 In bringing this about, the personality of the healer, no 
matter whether he be a doctor or a lay healer, plays a great part. 
We may quote a particularly instructive instance recorded by an 
experienced doctor : 

"Some sixty years ago, it was discovered that ptosis of the 
kidney was a very serious pathological condition ; it was cured 
by excision of the kidney. WAGNER described, in 1878, 42 such 
cases, 11 of them with a fatal issue. Later, it was the practice 
to sew the kidney into position. Then I began to have doubts, 
and I said to the patients-most of them women-who came 
to me : •Ptosis of the kidney is a matter of no consequence, 
there can be no question of operating, and, in any case, kidneys 
are now being worn a lillle lower again o 0 o '. A wholly unscien
tific proceeding, but • o o unquestionably effective. The patients 
ceased to feel any discomfort, put on weight and became and 
"remained quite fit for work." 1 

The neglect of physico-therapeutic methods, both in the medical 
student's curriculum and in the practice of the average doctor, 
also tends to give many patients confidence in the lay healer rather 
~han in the doctor. That, in academic medicine, physical therapy 
IS but rarely placed on a footing of complete equality with other 
methods of treatment is a state of affairs that may be attributed 
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to the centuries-old pharmaco-therapeutic tradition, but is due 
principally to the fact that most physico-therapeutic methods were 
first introduced and used by laymen. This is rightly adduced by 
REED 1 as the reason for the remarkable circumstance that, although 
scientific medicine has had the major share in its development 
and in the definition of the conditions for its use, physical therapy 
has never managed to become truly popular in the medical pro
fession. That these methods, introduced by laymen, were in so 
many instances exploited by swindlers before their value could be 
established is a distasteful reflection which makes doctors hesitate; 
even in after-times, as soon as they contemplate using them. 

On the other hand, physical methods of treatment constitute 
the main treasure of so-called "popular medicine". Traditionally, 
the latter lays its principal stress just as much on water, light, 
air, sunlight, plants, food and similar "natural" factors as does 
academic medicine on chemical-that is, "artificial"-substances. 
And it should not be forgotten that the medical thought-equipment 
of large sections of the population is taken from the arsenal of 
popular medicine ; that, in fact, popular medicine is, in the last 
analysis, nothing else than this saine set of ideas. No wonder, 
then, that nature-healing should make a much more ready appeal 
to the broad masses and that its representatives, mostly lay healers, 
should stand much higher in popular favour than the doctors. 
Besides, nature healing, like homreopathy, is merely a reaction 
against the abuse of drugs, against the·.so-called "polypharmacy" 
in the pre-scientific era o( medicine. That this heroic period of 
endless purgative, sudorific and emetic draughts is long since over, 
that modern pharmacological research is working along strictly 
scientific lines, and what that entails-realisation of this fact is 
not likely to penetrate very quickly among broad sections of the 
population, not excluding, indeed, a large number of educated 
people.• In such circumstances, it is bound to be easy for nature 

· 1 See REED, loc. cit., page 113. 
1 "How could I accept as scientific, so long as disease did not obfuscate my 

mind, all this empirical jumble which Is taught under the deserved name of 
materia medica ? For Is It not matter Indeed, and matter without a trace of 
mind, this catalogue of prescriptions, lacking the slightest causal connection, 
the slightest regard for the Incidences of the drug, and the slightest respect for 
the eminently synthetic nature of man ?" (S. DE MADARIAOA : "Reflection•. 
on Homreopathy", In the Revue mensuelle de I' Union midicale !aline, 82, 
December 1933, pages 621-622.) · · 
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healers to exploit the natural distrust of the public by propaganda 
and to represeO:t doctors as more or less dangerous poison-mixers. 

Apart from these factors propitious to charlatanism, which 
arise out of the very nature of scientific medicine as such or out of 
certain acci!Iental aspects of its development, like effects are pro
duced by the new trend of modern medicine, which looks beyond 
the sick individual and his fortuitous environment to the social 
causes of disease and its social prevention. It is scarcely necessary 
to prove that the preventive tendency of medicine never meant 
abandoning the sick because they are already sick, and merely 
ensuring by social measures that no further cases shall occur in 
future. It stands to reason that preventive or social medicine 
should not supplant curative medicine, but that the latter should 
be supplemented by the former. Nevertheless, the natural effect 
of the preventive tendency in medicine among broad sections 
of the population was to engender a vague, possibly but semi
conscious, feelirag that modern medical ideas meant better provision 
for future patients than for those at present suffering. The origin 
of this emotional fallacy-for a fallacy. it is-is clear. It was 
supposed that the unquestionably greater importance of providing 
for the future-since the future means the whole future with all 
later generations whatsoever, whereas curative medicine deals only 
with the brief span of the present-was being pleaded to justify 
the disregard of any provision for the present. A fuller under
standing of the position and a consequential greater confidence 
in the medical profession and modern mediaine should not be 
too difficult to achieve on this point. 

A much more weighty consideration for us than the general 
nature of social medicine would seem to arise out of the practice 
of sickness-insurance funds and the ever more numerous social 
functions of doctors. 

So far as. sicknes~-i~suran.ce funds are c~ncerned, a first point 
to be noted 1s that, m many if not in most cases, the insured person 
has no free choice of medical attendant. This circumstance in 
itself is hardly favourable to the establishment of confident relations. 
An imp~se~ and frequently changing medical attendant will gain 
the patient s confidence less easily than a doctor who is freely 
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selected; who is consulted on successive occasions, and who, like 
the dwindling number of family 'doctors, can take not only a pro
fessional but a personal interest in his patient. Another difficulty 
is the almost universal overburdening of fund doctors and the 
comparatively limited time ti}at they can devote to the examination 
and treatment of their cases. This is perhaps the weakest point 

. of the present-day sick-insurance organisation, and complaints 
about it are general. The contention that this lamentable state 
of affairs is at present inevitable, circumstances being what they 
are, and that the whole position is governed by financial considera
tions, may or may not be right, but this does not make the evil 
consequences any better. Confidence in the doctor wanes or 
disappears, and . the medical profession and medicine as a whole 
are made responsible therefor. The unsatisfactory. nature of the 
situation is, of course, also acknowledged by the doctors, who 
suffer from it no less than the insured patients themselves. 

At the same time-thus the frequently heard vindicatory argu
ment runs-with all their inadequacies of organisation, the sickness
insurance funds have done wonderful work, and it is through their 
instrumentality that hundreds of thousands are now receiving 
incomparably better medical care than ever before. This, too, is 
true. When the matter is viewed from the standpoint of sheer 
utility, it cannot be denied that sickness-insurance funds have 
brought about a tremendous advance in the medical care of the 
large masses. That, however, is irrelevant to the issue here under 
consideration. Out of the complex whole of the sickness-insurance
fund system we have extracted a single t:omponent for examination, 
the patient's confidence in his doctor, and have demonstrated that 
this confidence has been impaired, and why. 

The final point in connection with this question of confidence 
is "the association of the medical practitioner with the application 
of social hygienic measures compulsorily enforced by the Govern
ment" (compulsory notification, vaccination, etc.), as well as 
such functions as the doctor performs on military medical boards, 
especially in war-time ; and in the assessment of working and earning 
capacity, etc.-functions which too frequently present him to the 
general public in the guise of a representative of the State, or
what is even worse-of class medicine. Tireless propaganda by 
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the lay healers represents the medical profession as partly respon
sible for all the attendant unpleasantness, and wide circles are 
thus· inwardly estranged from the medical profession. 1 

The factors which ·reside in the sick person himself or in the 
potentially sick person, and whose influence, like that of the factors 
in the first group, is also exerted both "away from the doctor" or 
"towards the lay healer", are, first, their faculty of reasoning, and, 
secondly, more or less conscious instinctive impulses, the driving 
force of which, as we know, is far greater than that of the dictates 
of reason. 

The first factor for consideration is obviously the layman's 
manifold ignorance of medical questions. Of the difficulty of 
making a correct diagnosis, prescribing an appropriate method 
of treatment, of the responsibility entailed by. venturing on a 
prognosis, he has scarcely an inkling ; and, being unaccustomed to 
think in causal terms, he is equally ignorant of the ambiguity of 
symptoms.• Furthermore, he is either. completely unaware of 
the distinction between subjective conditions and the objective 
state of affairs, or imagines that he can expect unbroken parallelism 
of the two sets of phenomena. He will be just as .quick to interpret 
any feeling of well-being as the effect of a remedy, as a sign of 
improvement or recovery, as he will be to regard the slightest pain 
or any mild discomfort as a sign of serious illness, if not as a fore-
runner of approaching death. · 
· It is the fullness of his ignorance which establishes such close 

bonds of sympathy between the sick layman and the lay healer : 
the lay healer, whose ignorance is not less, who is just as incapable 
as his patient of thinking in terms of cause and effect and just as 
wedded to subjective symptoms whenever-as is usually the case
he is incapable of ascertaining and judging the objective state. 
· "The patient wants his symptoms treated. . . he is satisfied if 
he can help himself from the bottle labelled 'headache', whether 
he has Bright's disease, eyestrain or a cerebral tumour", writes 

• Vide C. WAcHTEL : "Warum haben Kurpfuscher Erfolge ?" Munich, 
i. 925, page 33. 

• Vide _A. HELLWIG : "Die Eins~ellung des Volkes zur Kurpfuscherei", In 
,Vtr/Jflenlhchungen aus dem Gdrele der Jl.ledi:inalverwallung 27 1928 
page 727. . • ' ' 
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a doctor who knows his patients and is well acquainted with their 
psychology. 1 The lay healer's object, on the other hand-sup
posing that he has any object beyond money-making-is obviously 
to produce a good effect by his treatment ; whether, however, a 
real effect or merely an apparent effect is a question about which 
the lay healer does not bother his head. In fact, he simply does not 
distinguish between a real and an apparent improvement and 
recovery, since he has not the necessary medical training to be 
able to think in terms of causation ; symptoms and disease are the 
same thing to him, and he is not to be shaken in his conviction that he 
has cured the disease once the symptom has abated or disappeared. 

The sick layman and the lay healer ~re thus seen to have the 
same lack of understanding of the distinction between symptoms 
and essential &ickness. At the same time, this inability to judge 
is not in itself .the main practical question for our purpose, but 
rather the resulting erroneou& inferences as to the value or uselessness 
of the therapeutic methods which are applied. 

There is hardly any other single question iL the whole field of 
medicine in which laymen-and not seld9m scientifically trained 
laymen-are so ready to take absolutely for granted theil' ability 
t? judge competently as that of the efficacy of any method of 

. treatment, and yet hardly any question is more intricate and diffi
cult to answer for the highly trained specialist. Of course, a certain 
amount of training is necessary even to realise its intricacy and to 
gauge accurately both the number and the kind of factors which 
intervene. No less a man than LAVOISIER thought it. important, 
in his famous report to the French Academy on Mesmer's method 
of treatment, to deal at some length with this general question and, 
in particular, to draw attention to the way in which charlatans 
of all kinds contrive to turn this state of affairs to account. 

"The art of drawing conclusions", we read in the report, "from 
experiments and observations consists in estimating probabilities 
and in gauging whether they are sufficiently great and numerous 
to constitute proof. This kind of calculation is much more intricate 
and difficult than is thought ; it calls for great sagacity and is 

• C. R. S. FLEMING: "Quackery in Rural Districts", British Medical Journal, 
May 27th, 1911, page 1247. 
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generally beyond the powers of the ordinary man. It is mistakes 
in this kind of calculation that give an opening for the success of 
charlatans, sorcerers and alchemists, and, in the past •. of magicians 
and enchanters and generally all those who labour under illusions 
themselves or seek to exploit the credulity of the public. 

"In medicine, the difficulty of gauf:!ing probabilities. is particularly 
great. Since the principle of life in animals is a force which is 
ever active, which is constantly endeavourhig to overcome obstacles, 
and since nature, wheri left to its own devices, cures many diseases 
by itself, it follows that, when a remedy is applied, it is infinitely 
difficult to determine what effects are . due to nature and what 
to the remedy. And so, whilst the multitude looks upon the cure 
of a disease as proof of the efficacy of the remedy, the result presents 
itself to the wise man as merely a greater or lesser degree of proba
bility, and that probability can be converted intQ certainty only 
by a large number of facts of the same kind."l 

The idea that so-called "academic medicine" is one system, 
just like all the other-unorthodox-doctrines of disease and 
treatment, a system pos.sibly inferior,· and certainly not superior, 
to the latter, is a widespread belief among the lay population, 
which does not accord the scientifically trained doctor the precedenc!'l · 
to the lay healer to which he feels entitled. 

The belief of academic medicine in specific serotherapy, in pre
ventive vaccination, or in the diagnostic value of some microscopical 
or chemical analysis is simply ranked on a level with the belief in 
the healing.virtue of "blue electricity", telluric rays, diagnosis by 
means of the sidereal pendulum and what not, and the idea that 
science is not mere "belief" but knowledge methodically acquired 
on systematic lines does not even suggest itself. The difference 
between crude empiricism . and methodical observation, between 
observation and experiment, between scientific generalisation 
verified step by step and pure flights of imagination is not realised, 
and any criticism of unfounded assertions is simply put down to. 
the "well-known medical intolerance". Whether higher standards 
of schooling will ever make things better in this respect is doubted 

' Vid~ ~A.~oJsJ~R: "IIIemoire sur le magnetisme animal" (1784), in "CEuvres 
de LavoiSier • Par~s, 1865, Vol. III, page 509. . . 
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in many quarters certain it is, however, that matters will not 
· improve until large sections of the population have been brought 
to a better understanding of what science is and of the way in 
which well sQbstantiated or even conjectural knowledge is to be 
distinguished from superstition • 

. 
The charge of intolerance against the medical profession, just 

mentioned, itself shows the confusion of .thought which prevails 
in this field. Where belief confronts belief, and dogma dogma, 
tolerance Is· possibly appropriate. Factors of equal logical status, 
such as two religious beliefs, can and should do each other the honour 
of tolerance. In the· field of science, however, where dogma has 
no meaning, where, apart from proved facts, only provable facts 
·arise for consideration, conflicting and so far unproven beliefs can 
only tolerate each other in so far as their probability has some 
scientific foundation. .The tolerance thus shown is, in such a case, 
commensurate with that .probab.ility and last.s only until such time 
as a provable proposition has become a proved one. 

In this sense, the scientific doctor is indeed intolerant towards 
. every unprovable medical opinion as towards every assertion whose 

probability cannot be substantiated in accordance with the require
ments of scientific method. Anything which evades the methods 
of scientific research and is represented as unorthodox medical 
knowledge is for him mere superstition and he has no reason to 
concern himself with it any further. 

Now it is a strange thing that this "intolerant'~ attitude of the 
scientist towards superstitious stuff is accepted as natural in all 
other branches of science, even by people for whom, in the medical 
field,· even the craziest notions do not seem crazy enough. It 
would never occur to any sensible man to look upon astrology as 

. unorthodox astronomy and to ask serious astronomers to show 
tolerance towards their" irregular "·colleagues who can read the future 
in the stars. Very few people would surely be found to regard 
a certain theory that potatoes planted on a moonless night do not 
flourish as unorthodox agricultural science, although such an "agro
nomical school" does exist, and numbers its adherents by millions. 1 

> On this point and on tolerance of doctors generally, vide some Interesting 
statements by Chester RowELL in the Journal of the American Medical Asso
ciation of February 1st, 1930, page 342. 
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Medicine, however, is in a different position from all other sciences. 
Everything connected with health and life makes such a direct appeal 
to the instinctive forces in man, especially sick man, is so closely 
interwoven with the inmost core of his emotional being, that reason, 
nay even the plainest common sense, frequently fails, and magical 
procedures and formula: and trumped-up miracles elicit a much 
readier response-because more keenly desired-among large 
circles of the lay population than many a sober. modest, scientific 
fact. 

Closely bound up with this mistaken idea that scientific medicine 
is nothing more than one dogmatic system competing with others 
which are, in principle, of equal value, even though unorthodox, 
is the widespread fear among the population that consultation of 
an orthodox doctor entails foregoing the possibility of relief from 
all those methods of healing which are regarded as unorthodox. 
The general belief is that the orthodox doctor is slavishly tied 
down to certain particular methods of treatment and may not 
resort to those which are held to be unorthodox, no matter how 
convinced he may personally be of their therapeutic value ; and it is 
explained that, if the doctor's hands are thus tied, this is but the 
natural consequence of his belonging to a sect which competes 
with unorthodox healing sects and cond€lmns their methods of 
treatment as a matter of course. What the lay world has mainly, 
if not exclusively, in mind, in this connection, are the methods of · 
nature healing; for it is these which it regards as particularly valuable 
and it is towards these that it imagines it can detect an antagonistic 
attitude throughout the medical profession. 

This deep-rooted belief, the importance of whi~h in the struggle 
between doctor and charlatan for the confidence of the sick cannot 
be over-estimated, and which the charlatan hence keeps constantly 
alive by tireless propaganda, does not in the least prevent that 
same propaganda from adducing, when necessary, the contrary 
argument that official medicine has to thank the layman for most 
of its teachings, and, in any case, for anything it possesses of ~alue. 
~nvy, _dogmatic narrow-mindedness and intolerance are forgotten 
lD a tnce.. The charge now l;velled at the doctors is, on the coii
trary, their lack of originality, their being compelled to wait pas
sively until they can learn and copy something valuable devised 
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by their unorthodox professional colleagues. The tale of the old 
female charlatan specialist for dropsy, among whose herbs 
WHITHERING found digitalis in 1775, the tale (If smallpox vaccina
tion, the first use of quinine and the discovery of hydropathic treat
ment. dietetic treatment, etc., all this and much more is impressed 
upon the lay public as proof that the real healers of mankind were 
always laymen. And it is all done with the transparent motive of 
convincing them how much more sensible it is in case of need to 
apply direct to the masters instead of seeking advice from the 
officially recognised doctors who are, at best, their unwilling disciples. 
. The medical profession has obviously no reason to contest substan
tiated facts. On the contrary, scientific medicine must, if it is 
to avoid falling into decay, insist upon its right to seek in~piration 
wherever it is to be found, and to endorse truths, no matter by whom 
discovered. That many things of importance to medicine have 
been discovered by laymen is a fact that has never been challenged 
by any serious-minded person and the ready acknowledgment and 
~doption by academic medicine of many valuable observations and 
inventions by laymen hardly suggests intolerance on the part of 
medical science~ It is a fact, of course, that the manner of this 
recognition has varied from case to case ; it is common knowledge 
that many a truth had to wait, and wait long for acceptance. This, 
however, is but the normal fate of every new truth, quite inde
pendently of whether or not its discoverer should happen to be a 
layman so far as the particular branch of knowledge is concerned. 
It is quite true that JENNER, in England, and SEMMELWEiss, in 
Austria, were opposed by medical societies. Such struggles are not, 
however, evidence of intolerance ; they prove agaiu that every 
truth has to fight for its right to existence. The struggle which 
precedes acknowledgment is; however, whilst it lasts, directed 
against what is supposed to be a fallacy of the opposing party. 

Whilst the claims of lay healers, regarding their services to 
scientific medicine, are thus willingly recognised by the latter, 

· it is necessary to utter a warning against exaggeration and, in all 
fairness, to qualify the recognition thus extended in three different 
ways. (1) Really important medical observations by laymen 
have always been comparatively rare ; (2) they relate almost 
without. exception to the past and ·have grown more and more 
infrequent in the course of time, as medicine has passed more and 



604 CHARLATANISM 

more on to the scientific plane ; so that, medicine being now closely 
linked up with all branches of exact natural science, they have 
become so improbable that they may for the future be practically 
left out of the reckoning ; (3) ·finally, it is important to bear in 
mind the diiTerence between the layman's original contribution, 
based in most cases upon crude observation, and the modern final 
product into which it has been converted in the course of time 
by the mills of scientific medicine. Modern digitalis therapy, 
just like modern hydrotherapy, has little more in common ~ith 
the proceedings of WHITHERING's herb-woman or the first water
cure pioneers than the fact that both use the foxglove and water. 
All the new knowledge that has been brought to light by chemical 
analysis, modern pharmacology, physical and physiological experi
ments and accurate clinical measurement, concerning action, 
manner of administration and therapeutic indications, represents 
just the difference between crude empiricism and exact research. 
To bring this difference home to the intelligent layman, not indeed 
in order to detract from the achievements of lay pioneers and leaders, 
but merely in order to convey by a concrete example an idea of 
the methods of work of scientific medicine, seems to us a sounder 
way of removing the evil of tharlatanism than any legislative prohi-

. bitions, which usually fail upon· deaf ears. 

A further important factor should be mentioned here which is 
also partly responsible for the handicap under which a doctor 
labours, compared with the lay .healer, in his attempts to gain his 
patient's confidence. We refer to the system of ideas and mode 
of expression of the three parties concerned. 

The sick layman and the lay healer understand each other better 
because their conceptions of disease. are similar and they conse
quently use the same, or much the same, language. The scientific 
. doctor, on the other hand, thinks and expresses himself in categories 
which are more or less foreign to the average· man, convey little 
or nothing to his mind and call forth in him no intellectual or emo- · 
tiona] response. Again, the scientific doctor is too apt to forget . 
that his sick layman has conceptions of disease of his own ; he 
s?oul~ have none-so he thinks-since he knows nothing of medi
cme ; therefore-he concludes-he has none. As a result of this 
fallacy-whether th1is explicitly reasoned out or not is immaterial-
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the doctor misses at a stroke the most favourable opportunity of 
establishing those bonds of sympathy which are so important for 
the patient's future reliance in him-a mistake of which his unor
thodox rival is but seldom guilty. 

Nothing could be clearer than the utterly fallacious character 
of such a conclusion. Even the intelligent layman, to whom it 
would never occur to advance personal views on 8-functions 
for instance, or upon the structure of the hydrogen atom if he is 
not a mathematician or physicist, can hardly refrain from enter
taining ideas of his own as soon as the life and health of himself 
or of his next of kin are at stake-and that even though he knows 
as little of medicine as he does of mathematics. Life is, after all, 
too important a question for "human nature" to rest content with 
the stark alternative of either exact knowledge or abstention from 
judgment. In matters of health and sickness, a vacuum of thought 
is not to be borne. Failing any clearly defined notions, whatever 
comes to hand is substituted : venerable prejudices, magic formulre, 
belief in miracles, legends, empty words, but also many a piece of 
sound knowledge distilled from the long experience of successive 
generations ; in a word, so-called popular medicine, a mixture of a 
little that is right and a great deal that is wrong, of every-day 
knowledge and abstruse thought, a system of ideas which, despite 
its logical inferiority, is of psychological importance to the extent 
that it reveals and apparently assuages the great hunger of large 
sections of the population for a knowledge and understanding of 
vital processes. . 

Now the processes of thought of popular medicine are the ideal 
sphere in which the lay healer and the lay patient meet on a footing 
of good understanding ; and the language of popUlar medicine is 
their common tongue. 

Among the many circumstances which explain how the charlatan 
can thrive, one of the most important is the lay healer's therapeutic 
successes. 

In order to judge thes'l successes aright, we will first of all discuss 
the group of the so-called apparent cures. These are (1) cures of 
diseases diagnosed by the charlatans but in reality non-existent, 
or (2) apparent cures of real diseases in which a transient improve

. ment in the patient's condition, the abatement or disappearance 
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of a symptom is quickly hailed as a cure, before the subsequent 
course of the disease makes it plain that the method of treatment 
adopted has had not the slightest effect upon thetrouble. 

Cases of cures coming within both the above-mentioned categories 
account for the majority of therapeutic successes by charlatans. 
The first sub-category, that of diseases invented by the lay healers, 
is a particularly numerous one, a circumstance which finds its natu
ral explanation in the fact that lay healers usually lack the slightest 
qualification for the establishment of an even approximately correct 
diagnosis. This completely explains the frequent miraculous cures 
achieved by the use of ointments, plasters or dietetic courses in 
cases, for instance, of cancer, which are usually diagnosed as such 
with the one object of justifying a costly form of treatment and of 
affording a fresh demonstration of the author's marvellous powers. 
If account is also taken of their diagnostic methods-the sidereal 
pendulum, iris-diagnosis, the electrical appliances (e.g., ABRAM's) 
which automatically record diagnoses as a weighing-machine shows 
the weight-our understanding of so many wonderful cures becomes 
more thorough. The lay healer is, moreover, seldom content to 
establish the existence of but a single ailment. Usually the relief
seeking patient is apprised of a long list of diseases that have been 
"detected", and will naturally require a lengthy course of treatment 
involving the use of numerous ~ecret remedies, whilst, at the same 
time, the odds on success in treatment are thus rendered more 
favourable from the start. A diagnosis made by a Swiss herbalist 
as a result of a simple urine examination contains the following 
seven points: 1 (1) Impurett\ du sang; (2) troubles gastro-organiques; 
(3) rhumatisme nevralgique ; (4) irritation des membranes ova
riques ; (5) forte anemic ; (6) catarrh bronchique ; (7) engorgement 
lombaire compliqut\ d'inflammation des canaliculaires renales [sic/]. 

By making such a "blunderbuss" diagnosis, the layman is clearly 
trying to kill two birds with one stone-viz., to secure a minimum 
of correct diagnosis as well as a maximum of success. in treatment. 
The author mentioned also quotes in the same paper another such 
telediagnosis, made by an examination of the urine, which, by' 
reason of its purely fictitious t:haracter, affords a truly classical 

1 
Andre. GmsAN : "~harlatanisme ancien et moderne en medecine" in the 

Revue medrcale de Ia Sursse romande, 1932, page 302. ' 
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example of a procedure designed to play for safety to the extent 
of one hundred per cent. "This person ••• is suffering from a complete 
reversal of the electric rotation of the blood, and the brain is thereby 
affected", after which, somewhat surprisingly-for the charlatan's 
processes of thought can never be completely fathomed--comes 
the following conclusion :"I regret, but I can do nothing for that". 
A very rare instance of exaggerated charlatanic modesty I 

Another group of diseases whose successful treatment charla
tan propaganda is particularly fond of hailing as a personal success 
is that type of affection which may disappear through so-called 
self-healing. It is common experience that many diseases-and 
the list is not limited to minor ailments-may finally disappear, 
not only without any treatment, but in spite of all treatment. 
This happy tendency operates, of course, equally in the practice 
of the physician and of the quack, but.is ·exploited by charlatans 
with peculiar thoroughness. Whilst there are doubtless doctors 
who yield nothing to the charlatans on this point, such a thing 
could not be said in fairness to the majority of practitioners. In 
any case, since medicine has become an exact science, there has 
always been a strong tendency against polypharmacy and poly
pragmatism ; similarly, the principle of so-called "expectative 
therapy" has everywhere come to the fore and primum non nocere 
and trusting to the vis medicatrix naturJB are the precepts nowadays 
proclaimed in medical schools throughout the world. 

So much by way of reminder of the essential modesty to which 
the modern medical profession has attained in its claims to personal 
success in the art of healing. A sect of charlatans with the slogan 
of vis medicatrix naturJB blazoned on its banner is, however, scarcely 
conceivable. 

Lastly, we have the large group of malades imaginaires, patients 
who have "nothing wrong with them" save for the trifling fact 
that they feel ill, although they" ought" to feel well ; and the equally 
numerous group of nervous patients, whose trouble either is purely 
functional or consists of some neurotic reaction proceeding from 
organic causes. Both groups are easily accessible to mental in-
1luences ·and represent the real field of psycho-therapeutic treat
ment. Every experienced doctor knows the type of the malade 
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au petit papier (CHARCOT), an inexhaustibleobject of self-observation; 
dyspeptics and neurasthenics with all their stomachic, intestinal and 
cardiac disturbances, their skin affections, cramp, paralysis, reflect
ing the powerful intervention of the psychological factor, which 
is capable, according to the way in which it operates, of bringing 
about either sickness or recovery. "Most patients are capable of 
recovering without any active treatment, through the sole action 
of nature ; hence the usurped reputation of numberless ineffectual 
remedies and of a host of utterly untrained medicasters" wrote a 
famous French clinician as far back as 1841. 1 William OsLER, 
discussing the method of treating this same category of patients, 
observes : "Without any special school in these cases, or special 
methods, our results at the John~; Hopkins Hospital were most 
gratifying. Faith in St. Johns Hopkins, as we used to call him, 
an atmosphere of optimism and cheerfvl nurses, worked just the 
same sort of cures as did .iEsculapius at Epidaurus.." 1 

The most convincing evidence of the importance of the psycho
logical factor is afforded, however, by the annals of medical history. 
Generations of doctors have, in their practice, resorted, "with the 
best of results", to remedies whose absolute pharmaco-dynamic 
valuelessness has now been established. For centuries it was 
believed, for instance, that precious stones possessed great thera
peutic properties. The book of MARBOT, Bishop of Rennes (1067-
1123), concerning the curative potency of some sixty precious 
stones, was one of the best known of the Middle Ages and was 
translated into French, Italian, Hebrew and Danish. • Just before 
his death, in 1534, Pope Clement VII was doctored with a diamond 
powder costing 3,000 ducats. In 1665, Louis XIV, acting on the 
advice of his physician, Vallot, took tablets containing gold and 
pearls, whilst, in 1664, a remedy compounded of pearls and coral 
had been prescribed for him.' This belief in pearls and sapphires, 
corals and emeralds was not just a mere element of medireval 

18:1~· F. CnoMEL, "!::lements de pathologie generale", third edition. Paris, 
1 William OsLER, "The Faith that heals", British Medical Journal June 18th 

1910, page 1470. ' ' 
1 M. NEUBURGER and J. PAGEL: "Handbuch der Ges hi hte d M di .. , 

Jena, 1902, Vol. I, page 633. c c er e zm ' 

19~s?v~~~~~:e~ntot~~da~~;~LD: "Vergleichende Volksmedizin", stuttgart, 
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popular medicine, but formed part of the official pharmacological 
science of the day and was accepted for centuries by the leaders 
of the medical profession. We have a recipe of Nicolas Copernicus 
which proves this, 1 and. the great importance he attached to this 
prescription was perhaps best expressed by the fact that he copied 
it twice with hi& own hand into his copy of "Euclid's Elements".• 

Charlatans are commonly reputed to take the correct psycho
logical line in turning the patient's instincts to account. It can, 
however, only be termed cdrrect if the quack's profit rather than 
the patient's advantage is selected as the criterion of correctness. 
For those of the patient's primitive instincts which are here involved 
have long since lost their usefulness and, under the conditions of 
modern civilised life, militate on most occasions against the patient's 
best interests. 

The widespread and natural fear among the public of the "knife " 
and of "poisons" is rightly considered the best point of attack 
in the quacks' war against the medical profession. They conduct 
this campaign against the knife and poison with all the greater 
eagerness, since-even in countries permitting the free practice 

• Armenian bolus (bolua rubra) • . . . . • • . • • • .2 ounces 
cinnamon .. . .. .. .. .. .. .. .. .. .. .. .. .. t ounce 
zedoary ......... , .. .. .. .. .. .. .. .. • .. 2 drachms 

fraxinella root .. ; .. .. .. .. .. .. .. .. . u 2 drachms 
tormentil root I · 
red sandalwood 
charred Ivory powder I . .. .. .. .. .. .. .. . .;a 1 drachm 
crocus I 
animai.c

1
arbon I ........... ·. . . . . . . . . . u 2 scruples 

camotru e I · ~=~ peel ~ ·: • • .. .. .. .. .. • • .. • • .. .. u 1 drachm 

emerald l · 
h U 1 I ~=:p~k~cint .. . . .. .. .. • .. .. .. . .. .. scrup e 

stag's horn , • • • • • . • • • • • . . • • • . • • • . . . . • • 1 drachm 

~~!r~~:~orn ! · 
~:~/oral ...•.•••• : • • .. • .. • • . • • u 1 scru pie 

silver 
Zuccaris 1 lb. •· vel quantum 

sufficit 
Fiat puluis. 

Preserved in the Upsala University Library. 
8 
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of medicine-they are forbidden to use either the one or the other. 
The harm that is done by the unscrupulous propaganda in favour 
of numberless methods of treating cancer "without recourse to 
the knife" is universally known. Despite this fact, the appeal to 
primitive fear often proves more powerful than all medical instruc
tion ; for reason is simply unable to resist the driving force of an 
instinct that has now lost its significance. 

To this should be added the patient's comprehensible desire 
for a cure, the inability of chronic su!Thrers to reconcile themselves 
to the fact that medical science can frequently help them but 
little, and the despair of the incurable. It is the sheer instinct 
of self-preservation that drives this class of patients into the arms 
of those whose promises are their last .hope. Whether these hopes 
are aroused in good faith or-as is no doubt most frequent-with 
fraudulent intent does not alter the fact that, sooner or later
usually too late-the patient becomes aware of his true condition. 
But how often is not conscious fraud associated with self-deception. 
"The primary cause of quackery is our own readiness to deceive 
ourselves", writes an anonymous author in a paper on the origins of 
charlatanism which is well worth reading. 1 "It must be confessed 
(with sorrow) that man has a natural tendency to self-deceit, and 
that, if there were no impostors to cozen him, he would delude 
himself, • • • the will to believe, of which we hear so much in the 
domain of theology, is so powerful a force in that of medicine.''~ 

Distrust of the specialist is a further natur~l mental factor which 
frequently decides in favour of the charlatan. Such distrust seems 
to conflict with every-day experience. Nobody would prefer to 
give his watch to an unqualified man for repair, and even "the 
most stupid person would not dream, in this age of railways and 
aeroplanes, of resorting to stage coaches ".• 

Disease, especially when-as is usually the case-its causes 
are not patent; is not, however, to be placed on the same footing 
as any other occurrence ; it occupies an exceptional position in the 

~ ~~:'.t~ses of Quackery", British Medical Journal, May 27th, 1911, page 1290. 
1 

James FRAZER : "The Golden Bough", abridged edition London 1935 
page 55. ' ' ' 
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field of human experience, and even to-day millions react in a quite 
speciaJ way to anything which is connected with it. . 

For thousands of years, disease was thought to be produced by 
quite different forces than the common phenomena of nature, 
wherefore the means of dealing with it had similarly to be different. 
Whether termed magic or divine, the forces at work were either 
revengeful or punitive influences, and only those could overcome 
disease who knew how to circumvent them and find favour with 
them. For this, qUite special aptitudes were needed which the 
ordinary mortal could not hope to acquire by schooling. It needed 
a special grace, in virtue of which the healer, as magician or priest, 
was made to appear as a supernatural being of like essence to the 
supernatural disease it was h,is business to heal. 

This set of ideas, strongly tinged with emotion, embracing disease, 
cure and the healer alike, and deep-rooted in the popular mind, 
has persisted for thousands of years comparatively untouched by 
all scientific progress. 

The belief in magic forces, "this universal faith, this truly catholic 
creed", is, "among the ignorant and superstitious classes of modern 
Europe, very much what it was thousands of years ago in Egypt 
and India and what it now is among .the lowest savages surviving 
in the remotest corners of the world" ; 1 this belief is also the soil 
on which charlatanism best flourishes.• 

In the paper just quoted, A. J. CLARK expres~es the undoubtedly 
sound opinion that the idea of magic frequently remains alive under 
a top-layer of education and that it always comes to the surface 
"as soon as any strong emotion is aroused ; and both P!lin and fear 
are potent causes for arousing such emotions".• 

This is why, in the public mind, the healing profession is never 
ranked on the same level as all the others ; why the manner and the 
nature of the healer's proceedings are held to derive in some sense 
from a miraculous endowment and cannot be simply learnt. Hence 
the distrust for the' learned doctor and the credulous and trusting 
attitude towards healers "by the grace of God". 

• James FRAZER : "The Golden Bough", abridged edition, London, 1935, 
page 55. · 

• A. J. CLARK : loc. cU., page 590 : "It Is In this universal and eternal creed 
that the charlatan finds his support". 
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"Deep in the soul of the people lies the belief that the medical 
art is a divine gift which may be exercised without science or study", 
observes BuRGER in his previously quoted paper, 1 and the healer 
contributes as far as he can by the suggestive power of his persona
lity to strengthen this conviction, which he shares himself.1 

The charlatan is also an adept in the art of striking the patient's 
imagination by suitably stage-managing the examination and by 
the choice of impressive remedies. BuRGER's graphic description 
of the Zeileis Institute at Gallspach (Austria), with its "Prepara
torium" and its "Mysterium" and its strongly ozonised air, the 
·array of electrical appliances, light signals, Rontgen tubes and 
"helium lamps, etc.", is a good example of the dramatic producer's 
art on a very high level. 

Forms of treatment like that quoted by BROUARDEL are also 
familiar : "Urine of a six-year-old child ; one dessertspoonful three 
time~ a day" ; or this : " ••• the bones of a priest shot during ~he 
Commune were placed in the girl's bed"' (the case was one of a 
girl of 18 with contracture in the hip joint). The charlatans 
of the Silesian highlands, who are frequently the local gravediggers, 
dose their patients with corpse fat suspended in wine in the belief 
that it is an excellent diaphoretic.' 

To give a detailed account of the harm which is done by charla
tanism in the field both of public and of private .health would 
perhaps be superfluous. Full descriptions of this kind ·are both 
useful and desirable in their proper place : in educational papers, 
written for the general public. For our present purpose, it will 
suffice to make the following brief summary statement. 

1 .H. BuRo~R : ::The Doc~or, the Quack and the Appetite of the Public for. 
Magtc in Medtcine , Proceedmgs of the Royal Society of Medicine 27 No. 2 
(December 1933), page 171. ' ' 

1 "Th~ common type (of the charlatan) is that Qf a man of unusual force of 
personah.ty, who, in vtrtue o~ an Imperfect education and ill-balanced judgment, 
bas acqutred a profound behef that some direct inspiration bas made him Inde
pendent of the slow ~dva.~ce o~ science, and has endowed him with semi-mira-
cu~us powers of hea.l~~g; V~de A. J. CLARK, loc. cit., page 589. 

1899~j,~~0:7;~DEL • L exercJce de Ia mMecine et le charlatanisme." Paris, 

18;s?v~~;,o:s~ ~~~-A. KRoNFELo: "Vergleichende Volksmed.izin." Stuttgart, 
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The harm which is done to the individual patient by the quack 
consists in the fact that (1) he frequently has to suffer lon~ser than 
he need; (2) he misses the most favourable opportunity, in .the early 
stages of the disease, for the starting of rational treatment ; and 
(3) in many cases, not only is his health impaired owing to the irre~ 
trievable loss of time, but it is also directly injured liy the type 
of drug administered or the treatment otherwise given ; (4) he is 
financially exploited without receiving any advantage in return. 

However serious these evils may be, the damage to the community 
to the body social as a whole weighs far more heavily in the balance 
than any injury inflicted on the individual. In England, in 1910, 
the General Medical Council felt compelled to draw attention to 
the dangers entailed by lay treatment in the field of infectious 
diseases. Scarlet fever, typhus, diphtheria, etc., it was pointed 
out, were not always easy to diagnose, and "it appears unlikely 
that such diseases are recognised by lay healers". If, on the other 
hand, they are recognised, then they are not notifie.d. This, however, 
enables the disea~e to spread, and hampers the public health autho~ 
rities in their endeavours to trace the actual focus of the epidemics. 
Such dangers also arise, of course, in the field of venereal disease, 

. and, as we have already seen, this has led, in Germany, for instance, 
to the statutory prohibition of treatment by laymen, despite the 
recognition of the lay healer in principle. 

· Finally, it must be pointed out that the quack frequently begins 
by himself creating the patients he needs. He owes his ability to 
do so alike to his own psychological astuteness and to the efficiency 
of the latest technical methods for influencing the public-viz., 
newspaper ad"ertisement. "The refined and dangerous purposes 
of present-day advertisement (of fraudulent pharmaceutical 
products. of all kinds) • • • is to arouse the fear of the public and 
set its imagination working. The marketer of kidney pills is intent, 
not only upon selling his products to those who are already convinced 
that they have kidney disease, but also upon bringing all those 
who merely feel something in their lower back to the p~int of 
purchasing his stuff "-thus an author who studied charlatanism 
in the United States, 1 and a few pages fUrther on : "Proprietary 

· 1 NEUBURGER : l~. ci/., page 676. 
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medicine advertisements are intended for hypochondriacs who are not 
ill but who imagine they are as .soon as they read the symptoms.''1 

Not long ago, the following appeared in an English newspaper : 
"One soap manufacturer is covering the hoardings with pictures 
intended to persuade us .that unawares we smell. •B.O.' (body 
odour) is the refined term he uses to terrorise us. I do not know 
how a law could be drafted to prevent such methods of advertise
ment, but to try to increase unnecessary anxiety seems to me 
violently anti-social. "2 

The method followed always remains true to type, whether the 
subject is harmless body odour or the more serious arterio-sclero3is, 
dilation of the aorta or increased blood pressure. "He (the quack) 
sets forth under the eyes of the reader the most common symptoms, 
which he connects with the most formidable diseases. Thus, he 
makes him anxious, takes him captive and expects his ransom. 
Credulous people lose for ever the certainty of being quite well. 
Old age has no longer any natural sense. The smallest pathological 
incident is made to bear the aspect of a cataclysm, and it is in this 
way that the modern quack-the quack of the newspapers-has 
suddenly become a social danger", observes a correspondent of the 
Hrilish 1\Iedical Journa/, 1 and, logically, he concludes that charla
tanism has thereby ceased to have any justification whatsoever, for 
"its primary mission . . . was at all costs to reassure, and to bring 
to the patient the consolation that science was incapable of giving 
him ; at certain moments the quack has been, with a certain sem
blance of legitimacy, the last resource for the hopeless. Since he 
has made himself an agent provocateur of disease, since he is no 
more of any use, except to disturb the minds of the healthy, he has 
lost his last excuse . . " 

We have already seen that the number of charlatans has notably 
increased during the last decades in all civilised countries. The 
same can also be said of systems of charlatanism. Doctrines are 
constantly changing, and the number of systems grows from year 
to year. In the light of experience, a valueless mode of treatment, 

. 
1 NEUBURGER : loc. cit., page 681. 
1 New Statesman of August 18th, 1934. 
• "Quackery in France", British Medical Journal of 1\lay 27th 1911 page 

1288. • • 
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an ineffectual remedy, finally lose their power of attraction, despite 
the ignorance and gullability of the masses, and have then to make 
way for new therapeutic doctrines which are constantly being 
devised. 

The doctrines which are offered to the public vary according to 
the stratum of the population for which they are intended. Those 
which remain most conservative are the doctrines intended for 
those broad, uneducated masses whose concept of the world has not 
advanced beyond that of our oldest ancestors. Among them, 
disease is still held to be the work of a dremonic will and is fought, 
now, as thousands of years ago, with spells, exorcism, symbolic 
casting out or magic transplantation. Among them, the oldest 
"form of prophylaxis is to be found.: the wearing of amulets. 

The needs of the more educated portion of the public, which has 
some contact with scientific life through the schools, the Press, 
etc., are met by doctrines which are prone to· flaunt the outward 
trappings of science itself. 

"To-day, some travesty of physical science appears to be the 
most popular form of incantation", observes CLARK. 1 Hence, the 
flood of electrical appliances, magnetic belts and radium plasters 
which "work", even if the electric current is practically undetectable 
or the radium content less than one-thousandth of a milligramme. 
The efficient principle remains, as usual, "the mystery attaching 
to (the quack's) method of treatment and the pseudo-scientific 
language he employs".• 

In the same way, the modern quack keeps pace with every ad
vance of the biological sciences. PA.STEVR's ideas have, after all, 
penetrated very deeply into the popular mind, and millions go in 
fear of the bacillus. "Hence it comes about that the present-day 
quack is either an electrician or a pharmacist. The old platform 
is too narrow for his new pattern. He borrows the innumerable 
and incessant voices of the Press. He is up to date. "1 He is 
even beginning to· take an interest in prevention. "There has 
been, among lay healers, a great increase in the. popularity of 
so-called 'de-radiation appliances', which are built in under dwelling
houses and cattle-sheds, and are supposed to protect man and 

1 A. J. CLARK, loc. cit. 
• Encyclop81Jdia Britannica, fourteenth edition ("Quackery''). 
• '"Quackery in France", British Mtdical Journal, May 27th, 1911, page 1288. 
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beast against the effects of the allegedly highly dangerous telluric 
rays, and the diseases they cause, especially cancer", so we read 
in an· official report. 1 

Now there are many who think that the phenomena just described 
may be interpreted in a favourable sense as very promising symptoms 
for the shaping of future relations between the lay healer and medical 
science. Unfortunately, it seems _to us very unlikely that lay 
medicine will gradually develop into a scientific system under the 
pressure of the public demand for "scientificality". For what the 
general public wants has very little to do with science ; only the 
external accessories of science are discernible to them, and any 
pseudo-scientific jargon that comes to hand will satisfy their "scien-· 
tific" hunger. 

It is no doubt true that the modern educated man knows more 
and is better informed about many processes of nature than his 
medireval ancestor ; it would be wrong, however, to conclude that 
his mode of thought has become more scientific. Side by side 
with the new knowledge, the old superstition, which has merely 
changed its dress and donned the garb of science, is still alive. An 
American author is quite right in uttering the following warning : 
"For a large portion of the public, science is in danger of becoming 
a new kind of magic. . • Its facts may easily become as pretty 
and meaningless as so many seashells picked up by someone who 
knows nothing about the life of the sea. They may even lack 
the kind of system and logic that a traditional set of super
stitions has. "• 

At the beginning of our paper, we felt forced to the conclusion 
that there was no coping with charlata'ls by prohibitive legislation. 
At the end, we reach the conviction that there is little prospect 
of entering upon the "promised land", within a measurable time, 
through the advent of rational ir.sight among the lay public. Never
theles~, our outlook into the future is not without hope. We 
hold, mdeed, that the final collapse of charlatanism is probable, 

1 "Das Gesundheitswesen des Preussischen Staates im Jahre 1932" B rl"n 
1934, page 109. • e 1 

• 
1 Robert L. DUFFus: "This Unscientific Age" in Harper' a Magazine Decem-

ber 1934. ' • 
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the more so as the weapons which can-and it is to be hoped will
destroy it are in the hands of the medical profession itself • 
. The lay public's confidence in the doctor will be gained and 

consolidated by the positive results of his treatment. In the long 
run, the layman cannot shut his eyes to therapeutic successes. 
These do not merely appeal to that higher insight which is mostly 
a delusion ; they also speak direct to the senses ; they "leap to the 
eye", they are visible and tangible ; and for their attainment, the 
following three conditions are both necessary and sufficient : 

(1) Progress in medical science, which comprises the whole 
of man, body and mind ; 

(2) Good doctors with up-to-date scientific training ; 
(3) Social measures securing the services of good doctors 

for the largest possible number of people by means of the best 
possible organisation. 

In measure as these three postulates are in future satisfied, so 
will the patient's belief in the charlatan gradually wane ; and the 
doctor, _fighting him back and repudiating any suggestioa that he 
does so out of mere professional self-interest, will be able to 
point, comparatively, to his own and to the quack's successes 
and with calm self-confidence recall the words of BRoUARDEL : 

"The doctors may sofTer (from charlatanism), but the sick, they 
die of it." 1 

• P. BROUARDEL, loc. cit., page 536. 



REPORT OF THE SECOND CONFERENCE 
ON THE 

STANDARDISATION OF SEX HORMONES 

Held in London, July 15th to 17th, 1935. 1 

PRELIMINARY NOTE. 

In 1932, a Conference appointed by the Health Organisation 
was able to report 1 that work on the restrus-producing hormone 
had reached a stage when an international standard ·preparation 
could be established. This was accordingly done. In the next 
two years progress in the study of gonad hormones was phenomenally 
rapid. Thus, the di-hydro derivative of the restrus-producing 
hormone as well as various benzoylated preparations have come 
into common use, and by the middle of 1934 there was good evidence 

1 The following members were present : .• 
Sir Henry H. DALE, London (Chairman) ; 
Dr. A. s. PARKEs, London I (S . 
Dr. R. GAUTIER, Geneva e~relar1es); 
Dr. W. M. ALLEN, Rochester, N.Y.; 
Professor A. BuTENANDT, Danzig ; 
Professor E. C. DoDDs, London ; 
Professor E. A. D01sv, St. Louis, Missouri; 
Dr. A. GIRARD, Paris ; · · · . 
Dr. A. W. GREENWOOD, Edinburgh ; 
Professor F. C. Kocu, Chicago ; 
Professor E. LAQUEUR, Amsterdam ; 
Dr. G. F. MARRIAN, Toronto ; 
Dr. C. MIESCHER, Basle. 

The following also attended as experts : 
Professor J. H. BuRN, London ; 
Dr. R. K. CALLow, London ; 
Professor V. KoRENCHEVSKY, Elstree ; 
Dr. Ch. LoRMAND, Paris ; 
Dr. K. H. SLoTTA, Breslau. 

1 
Quarterly Bulletin of the Health Organisation 1935 Vol IV . ·sp-ec.l'ai.Number 

page 121. ' . ' • ' ' 
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ihat the existing standard of the hydroxy-ketonic substance was 
proving quite inadequate as a standard of comparison for the 
various preparations in use. The views of members of the 1932 
Conference were. therefore ascertained ; without exception they 
agreed that the present situation was unsatisfactory and that no-
useful discussion could take place by correspondence. · 

In the meantime, the situation with regard to the male hormone, 
about which only the most tentative conclusions could be reached 
in 1932, had advanced sufficiently to justify some international 
discussion. In 1927, McGEE, working in Chicago, was able to show 
that the atrophic comb of the capon could be made to grow by the 
administration of lipoid fractions of extracts of bull testes. The 
work was continued and extended by MooRE, KocH and GALLAGHER 
and it was demonstrated that the various disabilities caused by 
castration in rodents could be wholly or partially repaired by 
administration of similar extracts. These experiments gave an 
experimental basis to the long-held theory that the testis produces 
an internal secretion regulating the growth and activity of the 
male accessory organs. 

Shortly after, LoEwE and his co-workers were able to show that 
similar biological activity was shown by the lipoid fractions of 
male urine· extracts. This finding suggested that the testis hormone, 
or some other substance with a similar biological action, is excreted 
~n appreciable amounts. In 1931, BUTENANDT prepared from male 
urine a small amount of crystalline material which caused the 
typical reaction of the capon comb. Further work by BUTENAND! 
showed that the active substance, now known as androsterone, 
had an empirical formula of C19H300 2 , and later, again, BUTENANDT 
was able to suggest that the active substance was a fully hydro
genated cyclo-pentenophenanthrene derivative containing a hydroxyl 
group in positi_on 3 and a carbonyl group in position 17. This 
constitution has been fully confirmed by RuziCKA's preparation 
of the active substance from epi-cholestanol. It was not certain 
that androsterone was the primary male hormone as produced by. 
the testis, but it seemed that it might be a -suitable standard of 
reference for male-horm.one activity. 

With these various considerations in mind, a conference was 
planned for 1935 to deal with the probl!ims arising out of the inade
quacy of the present standard for the <:estrus-producing hormone, · 
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and to consider the establishment of a standard for male-hormone 
activity. . 

At the time when these plans were made, the progestational 
hormone of the corpus luteum, first obtained by CoRNER and ALLEN', 
had been prepared in well-characterised crystalline form from 
natural sources by SLOITA and by BuTENANDT, but it seemed 
unlikely that the situation would be sufficiently advanced to make 
it possible to deal with this hormone at the same conference. Shortly 
afterwards, however, the artificial preparation of this hormone 
from pregnandiol, and also from stigmasterol, so altered the situation 
that it was decided to extend the personnel of the conferene_e 
slightly and to deal with the progestational homione as well. 

From time to time in the proceedings of the different technical 
conferences convened by the Health Organisation of the League 
of Nations to discuss the biological standardisation of various 
therapeutic substances, the question has arisen as to whether 
standard preparations and notations in units of activity are necessary 
and desirable, when once the active principles of the. remedial 
agents in question have been isolated and identified in a state of 
chemical purity. 

An earlier Conference (Geneva 1925), for example, considered 
the standardisation of preparations of the suprarenal . medulla. 
It was easily agre~d that such preparations should be standardised, 
whether by a biological or a chemical, colorimetric method, against 
a pure preparation of !-epinephrine (!-adrenaline). · It was not 
found necessary, however, to provide an international standard 
preparation of that readily accessible substance, or to define units 
of biological activity. It was assumed that the activity of any 
preparation, even if determined by a comparative biological 
test, would be indicated in weight of 1-epinephrine. As suggested 
in the report of the second International Conference on Vitamin 
Standardisation (1934), the same considerations may ultimately 
apply to the indication of some of the vitamin activities of various 
preparations and foodstuffs, in actual weights of the pure vitamins 
concerned. 

. This ~uestion was the subject of more explicit discussion, resulting 
m defimte recommendations, at this Conference dealing with the 
hormones of the gonads. ·Pure crystalline substances were con
sidered, and eventually adopted, as standards in several instances. 
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:rhere was obviously much to be said for the view that, although 
the method of comparative assay was biological, there was no 
really logical reason for defining a unit of biological activity as 
that of a chosen weight of a chemically pure standard, instead of 
stating the equivalent of that standard in milligrammes or micro
grammes. It will be seen that, in several cases, and especially 
in those in which the active substances are already themselves 
available in approximately pure form for practical use, the Confer
ence have recommended the supersession of units of activity by 
ordinary gravimetric "dosage, as rapidly and as far .as this can be 
achieved. They had to bear in mind, however, the fact that 'the 
original reason for their convention, and the aim of their decisions, 

·was the replacement of the competing and variable units defined 
in terms of animal reactions, and already current in different 

· laboratories, by a uniform notation in units based on stable standard 
preparations. The Conference accordingly reached the conclusion 
that it was necessary, especially in the case of imperfectly purified 
preparations from natural sources, to retain the notation in inter
national units of activity, at least until the former confusion of 
animal units had been superseded and forgotten. Even ia sucli 
cases, however, they endeavoured to provide for the gradual replace-. 
ment of uniform international 'units by indications in weights of 
pure hormones. 

This appears to be the first occasion on which an international 
conference of this kind has given clear expression to an aim and a 
policy, which appears to hav~ yet a further implication. If it is 
accepted as desirable that notation in units of activity should 
be replaced eventually by indications in ~quivalent weights of pure 
principles, it may further be recognised that biological methods 

. of comparative assay, with their inherent limitations of accuracy 
and their heavy cost in material and skill, should be replaced by 
chemical determinations, whenever these can be made with as great 
accuracy and specificity as those based on animal tests. It may 

· be hoped that, as chemical knowledge of the biologically important 
principles increases, remedies which still, with our present knowledge, 
can only be standardised by biological methods may pass, one 
by one, into the class in which chemical analysis, of an accuracy 
comparable to that of many vegetable drugs for their active alka
loids, will supersede biological standardisation. In that sense, 
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the ultimate aim of all progressive work on biological standardisation, 
as of all preventive medicine, may be regarded as self -:extinction. 

I. <ESTRUS-PRODUCING . HORMONES. 

At the earlier Conference on Sex Hormones, held at London in 
1932, it was decided that, "in view of the evidence before theni 
as to the varying ratios between the activity of other forms of the 
hormone and that of the hydroxy~ketonic form, as measured by 
different biological tests, the members of the Conference are unable 
to recommend the determination of the activity of such other 
forms in the units here proposed". 

In the period intervening, the position had. been further compli
cated by the artificial production of the two dihydro-derivatives
of the hydroxy-ketonic form (di-hydroxy forms), one of which had 
been proved by Professor DoiSY to oc~ur naturally in the _ovary, 
and by the formation of their mono-benzoyl esters, as well as that 
from the hydroxy-ketonic form. 
· These new forms and derivatives of the hormone had acquired 
a practical importance as great as that of the originally isolated 

. hydroxy-ketonic form j and the standard of the latter, adopted 
at the previous Conference, h~d proved to be unsuitable for the 
comparative testing of these. The main problem before the Con
ference, therefore, with reference to the <:estrus-producing hormones, 
was to consider the possibility of providing suitable standards for 
the testing of other forms than the hydrQxy-ketonic, of their esters, 
and of preparations containing one or more of them in a state of 
incomplete purification. 

After a full discussion of different proposals and possibilities, 
the Conference adopted the following resolutions : 

1. That in the opinion of this Conference it is desirable that 
. . 

as rapidly and as far as possible, the production of preparations · 
of the <:estrus-producing hormones should be limited to pure pre
parations of the different forms of the hormone and its chemically 
defined derivatives or of mixtures thereof, so that the activity may be 
indicated in exact weights, and indications in biological units may 
be abandoned. 
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2. That, in the case of preparations of pure chemical substances 
of this group, the exact weight and chemical nature of the substance 
present should in any case be indicated. In the case of pure pre
parations of the two substances accepted as international standards 
for biological assay (viz., the hydroxy-ketonic form of the hormone 
and· the benzoate of its dihydroxy form, (vide 4]), th~ activity 
should for the present also be indicated in international units, 
and the activity of an incompletely purified preparation should be 
indicated in the equivalent weight of the appropriate standard 
and also in international units. In any case, incompletely purified 
preparations or extracts should be so labelled that they will not be· 
confused ~ith preparations of the pure substances. 

3. That for the information of the practical user it is necessary 
to have the activity of incompletely purified preparations, or 
extracts, containing forms of the hormone other than those consti
tuting the standard, indicated in international units on the label of 
the bottle or other container of the preparation. Such indications, 
however, may have a varying value, in accordance with the choice 
of mice or rats for the tests, with the method of solution, division 
and spacing of dosage, etc. It is accordingly recommended that, 
with a view to greater uniformity of dosage in practice and to 
more accurate interpretation of effects recorded in the literature, 
such· additional data concerning the details of the test determining 
the indicated unitage should be given in some document accom
panying each package of such preparations. 

4. That, in addition to the existing international standard 
(in the form of the hydroxy-ketonic substance), a second inter• 
national standard shall be established of the mono-benzoate of the 
di-hydroxy form prepared by benzoylation on the phenolic hydroxyl 
group, M.P.194°-195° C. (uncorrected). 

5. That the international unit for benzoylated forms of the 
hormones shall be the specific restrus-producing activity contained 
in 0.1 gamma of the standard preparation described un~er 4. 

Though the Conference thus adopt •. as the unit for henzoylated 
preparations of the hormones, the same actual weight (0.1 gamma) 
of the henzoylated standard as that previously adopted for the 
unit based on the hydroxy-ketonic form of the hormone, they 
wish to avoid any suggestion that these two units are equivalent 
in biological activity. 
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6. That the National Institute for Medical Research, London, 
shall keep the standard, and shall prepare it by uniform admixture 
of quantities of the pure mono-benzoate of the dihydro form of 
the hormone as defined under 4, offered for this purpose by 
Professor BuTENANDT, Dr. GIRARD, Professor LAQUEUR and 
Dr. MARRIAN. 

7. That bcnzoylated preparations of the hormone should be 
tested in comparison with the new mono-benzoate standard, and 
that the units determined in terms of this standard should be 
distinguished from units determined in terms of the hydroxy-ketonic 
standard by describing them as "units (benzoate standard)". 

8. That by the term ·"specific restrus-producing' activity" 
is to be understood the power of producing, in the adult female 
animal completely deprived of its ovaries, an accurately recognis
able degree of the changes characteristic of normal restrus. For the 
present, the only such change regarded by the Conference as provid
ing a suitable basis for quantitative determination of activity in 
comparison with the standard preparation is the series of changes 
in the cellular contents of the vaginal secretion of the rat or 
mouse. 

9. That the comparison of an unknown preparation with the 
standard for such specific activity can only be accurately made if 
the conditions of administration of both, and of observing the results 
produced in each case, are completely identical, particularly in 
the following respects : 

(a) The standard and the· preparation under test must he 
administered in identical solvents. 

(b) Administration should be by truly subcutaneous and 
not intramuscular injection. 

(c) The standard preparation and the preparation under 
test should both be administered by a method ensuring slow 
absorption at identical rates. This can be attained by adminis
tering both dissolved in the same oily solvent, in which case 
singl~ injections may be used, or by preparing both in watery 
solutiOn, and administering in an equal number of fractions, 
not less than three, the injections being spaced in an identical 
manner in both cases, over a total time of not less than nine 
hours. 
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(d) The vaginal smears should be taken at the same inter-
. vals after the injection from the animals injected with the 

standard and from those injected with the preparation ·under 
test, but should be continued at· least once daily until the 
animals have returned to the direstrous condition. On the 
day on which the maximum response is expected, at least two 
smears should be taken. If the maximum occurs in the animals 
receiving the standard and in those receiving the preparation 
under test, at intervals after the injection differing by more than 
twenty-four hours, the comparison cannot be regarded as valid. 

(e) In comparing the activity of a preparation with the 
standard, the procedure should aim at finding a dose of the 
unknown preparation producing the chosen limiting reaction 
in the same ·proportion of animals as that in which it is produced 
by a known dose of the standard. A method should be chosen 
which has been proved, in the hands of the particular investi
gator, to be capable of determining such equality of activity 
with an _error not greater than plus or minus 20%. According 
to the experience of the members of the Conference, an accuracy 
of this degree is not attainable, by any method, with the use 
of Jess "than twenty animals for each dose. 

10. That the preparation be preserved as dry crystals at a 
temperature of oo C. or less, and protected from light a!Jd from 
contact with traces of oxygen. 

11. That, when thus adopted, the standard preparation will 
be distributed into sealed ampoules filled with dry nitrogen, each 
containing about 20 milligrammes. A suitable number of these 
ampoules will be placed at the disposal of each country requiring 
to use the standard, for local distribution. 

12. That standards or units for other forms of the restrus
produc_ing hormones, or other derivatives thereof, be not at present 
established. . 

13. The European representatives agreed to use for scientific 
purposes the following nomenclature for restrogenic compounds : 

Hydroxy-ketonic form--restrone. 
Tri-hydroxy form--restriol. 
Di-hydroxy form--restradiol. 

9 
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II. MALE HORMONES. 

The Conference proceeded to consider the possibility of setting .· 
up a standard and defining a unit for the indication of the specific 
activity of substances having male-hormone action. After full 
discussion they adopted the following resolutions : 

1. That, for the male hormones at present obtainable and 
·susceptible of quantitative biological measurement, the substance 
known as androsterone will form a suitable standard. · 

2. The standard shall consist of a pure crystalline preparation· 
of artificially prepared androsterone with the following characters : 

M.P. 183.5o..I84.5° C. (corrected). 
200 

[a) D -i 97.3o in absolute alcohol. 

3. That the National Institute for Medical Research, Hamp
stead, shall keep the standard, and shall prepare it by uniform 
mixture of quantities of pure androsterone offered by Professor 
BuTENANDT, Professor LAQUEUR and Dr. MIESCHER (a quantity 
of 5 grammes having already been presented by Dr. MIESCHER 
on behalf of CffiA, Basle). The standard preparation will be 
preserved as dry crystals at a temperature of Qo C. or less, and 
protected from light and from contact. with oxygen. It will he 
distributed into sealed ampoules filled with dry nitrogen, each 
containing about 250 milligrammes. A suitable number of these 
ampoules will be supplied to the appointed national centres, for 
national distribution to institutions and manufacturers in different 
countries requiring the standard for purposes of standardisation .. 

4. The unit of activity shall he defined as the activity of 
0.1 mgnn. of this standard as measured by a specific biological 
reaction ; this weight is approximately the daily dose required to 
give an easily measurable response in the comb after five days. 

5. That, on information before the Conference, the test based on 
the induction of growth in the comb of the capon is, .at present, .· 
the only one sufficiently specific for the quantitative determina
tion of activity in comparison with the standard preparation 
(GALLAGHER and KocH). The Conference recognises, however, 
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that a method of biological assay on mammals is also desirable and 
recommends further comparative inve~tigation of the value and 
specificity of such methods. 

6. That !or the information of the practical user it is necessary to 
have the activity of incompletely purified preparations, or extracts, 
containing forms of the hormone other than that constituting the 
standard, indicated in international units on the label of the bottle 
or other container of the preparation. These units, however, 
may have a varying value in accordance with details of application 
of the test, It is accordingly recommended that, with a view to 
greater uniformity of dosage in practice and to the more accurate 
interpretation of effects recorded in the literature, the details of the 
method used in determining ·the indicated unitage should be given. 
in some document accompanying each package of such preparations. 

7 •. That, in the case of preparations of pure substances of 
this group, the exact weight and chemical nature of the substance 
present should . be indicated," in addition to a statement of the 
activity in international units ; and that the activity of a prepara
tion or an extract consisting of incompletely purified substances 
should be indicated in the equivalent weight of the standard, 
as well as in units of activity. In the case of such incompletely 
purified preparations or extracts, it should be stated whether they 

. are prepared from urine or from testes, or from both, and in the 
last case in what proportion. 

8. That .the comparison of an unknown preparation with the 
standard, for specific activity as defined above, can only be accu
rately made if the conditions of administration of both, and of 
measuring thl' results produced in each case, are completely identical, 
particularly in the following respects : 

(a) The standard and the preparation under test must 
be administered in identical solvents. The method of admi
nistration must be identical for standard and for substance 
under test. 

(b) The only method of administration which can be 
recommended on evidence before the Conference is that of 
injection into the pectoral musdes. It is suggested that the 
accuracy of methods based on injection into or superficial 
application to the comb should b~ further investigated. 
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(c) If, as is ~us to mary, the total dose is. divided into 
portions for injection on several days, the division and the 
spacing of the doses must be identical for the standard and 
for the substance under test. · 

(d) In comparing the activity of a preparation with. the 
standard, the procedure should aim at finding a dose of the . 
unknown preparation producing a reaction quantitatively 
identical with that produced by a known dose of the standard, 
as detemiined either directly in the test or by reference to a 
standard curve drawn from results obtained on the same 
stock of birds. 

9. That no sufficient information is yet available concerning 
the biological activity of artificially esterified preparations of male 
hormones to justify any detailed recommendation with regard 
to their standardisation. The androsterone standard, now adopted, 
does not afford a suitable basis for their comparative assay in units, 
by simultaneous observation of their effects.· 

III. PROGESTATIONAL HORMONE 
OF THE CORPUS LUTEUM. 

The Conference proceeded to consider the possibility of setting 
up a standard for the progestational hormone of the corpus luteum, 
and of defining a unit in terms of it. After discussion they adopted 
the following resolutions : 

1. That the Conference recommend the adoption, for common 
use in scientific literature, of the name progesterone for the pure, 
crystalline progestational hormone. 

2. That an international standard preparation of . the pro-· 
gestational hormone be accepted, and that this standard shall 
consist of the pure, crystalline progesterone, crystallised entirely 
in the form of needles : 

M.P. 121° C. (uncorrected). 
20°· . 

(a] D + 200° in CHCI3• 
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3. That the international unit for the progestational hormone 
shall be the specific progestational activity of 1 milligramme of 
the international standard preparation. . 

4. That the test for activity in international units must, accord
ing to present information, be based on the production of a proges-
tational reaction. . . 

5. That · the only method of applying this progestational 
reaction in practical testing, concerning which sufficient information 
is availabl~ to justify a recommendation, is that based . on the 
degree of proliferation produced in the endometrium of the rabbit. 
This can be. applied to the adult female rabbit deprived of the 

·. ovaries after coitus (CoRNER and ALLEN}, or to the immature 
female rabbit after treatment with the restrus-producing hormone 
(CLAUBERG}. 

6. That the comparison of an unknown preparation with the 
standard for such specific activity can only be accurately made. · 
if the conditions of administration of both, and of observing the 
results produced in each case, are completely identical ; in particular, 
the standard and the preparation under test must be admii,istered 
in identical solvents. 

7. That the preparation be preserved as dry crystals at a tern-· 
perature of 0° C. or less, and protected from light and from contact 
with ·traces of oxygen. . 

· 8. That, when thus adopted, th~ standard preparation will be 
distributed into sealed ampoules filled with dry· nitrogen, each 
containing about 100 milligrammes. A suitable number of these 

·ampoules will be placed at the disposal of each country requiring 
to use the standard, for local distribution. 

9. That, in the case of preparations of pure substance~ of 
this group, the exact weight and chemical nature of the substance 
present should be indicated, in addition to a statement of the 
activity in international units ; and that the activity of a prepa
ration or an extract consisting of incompletely purified substances 
should be indicated in the equivalent weight of the standard, as 
well as in units of activity. 
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IV. GONADOTROPIC HORMONES. 

The Conference regards the question of the gonadotropic hor
mones of the anterior pituitary lobe and of urine as so closely 
connected with those of other anterior pituitary hormones as to 
be unsuitable for detailed discussion at this meeting. . 
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In. a Circular Letter, dated March 23rd, 1~35, 1 the Secretary
General of the League of Nations drew the attention of the Govern
ments of the States Members and of the United States of America, 
Brazil, Egypt and Japan, the Office international d'Hygiene 
publique and the Office international des Epizooties to the fact that 
the work carried out by the Pe!DU~nent Commission on Biological 
Standardisation under the auspices of the Health Committee had 
enabled the latter to adopt international standards for a series of 
products, the assay of which can only be effected by biological 
methods. The following is a list of these products : 

1. Sera and bacterial products : 

Diphtheria ·antitoxin. · 
T~tanus antitoxin. 
Anti-dysentery serum (Shiga) . .. ' 

• Circular Letter 45.1935.IIJ. 

S.d. N. 1.155 (F.) 1.275 (A.) 12/35 Imp. Darantiere, Dijon. 



632 BIOLOGICAL STANDARDISATION 

l Type I. 
Anti-pneumococcus serum l Type 11. 

Staphylococcus antitoxin. . 
Gas-gangrene antitoxin (B. adematzens). 
Gas-gangrene antitoxin (Vibrion septique). 
Gas-gangrene antitoxin (B. perfringens). 
Gas-gangrene antitoxin (B. histolylicus). 
Diphtheria antitoxin for the flocculation test. 

·Old tuberculin. 

2. Hormones: 

Insulin. 
Pituitary extract (posterior lobe). 
<Estrus-producing hormone. 
Male hormone. 
Progestational hormone of the corpus luteum, 

3. Vitamins: 

Vitamin A. 
Vitamin Bl" 
Vitamin C. 
Vitamin D. 

4. Other remedies : 

Digitalis. 
Strophanthus (ouabain): 
Salvarsan. 
Neosalvarsan. 
Sulpharsphenamine. 

The Governments had also been asked to send representatives 
to an Inter-governmental Conference which would be called upon 
to review the results obtained in the field of biological standardi
sation and to discuss the steps that should be taken to ensure the 
wider utilisation and, if possible, the adoption into national phar
macopreias of the standards and units recommended by the Per
manent Commission on Biological Standardisation. 

On August 12th, 1935, the Secretary-General informed the 
Governments and institutions mentioned above that the Inter-
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governmental Conference would open at Geneva on October tst, 
1935, and communicated to them the agenda of this Conference 
(Annex 1). 

The following countries agreed to send representatives to the 
Conference : 

Australia India 
Austria Irish Free State 
Belgium Japan 
United Kingdom of Great Bri- Latvia 

tain and Northern Ireland Netherlands 
China Norway 
Czechoslovakia Poland 
Denmark Roumania 
Ecuador Sweden 
Estonia Switzerland 
France 
Guatemala 
Hungary 

United States of i\merica 
Yugoslavia. 

The Office· international d'Hygiene publique and the Office 
international des Epizooties also consented to take part . 

• • • 
1. The Conference sat at Geneva from October 1st to 4th, 1!135, 

and, at its frrst meeting, appointed its officers as follows : 

President: 

Dr. Th. MADSEN, Director of the Danish State Serum 
. Institute, Copenhagen ; 

' 
Vice-Presidents : 

Professor Louis MARTIN, Director of the Pasteur Institute 
at Paris ; 

Dr. G. W. McCov, Director of the National Health Insti
tute, Washington ; 

Dr. E. ZuNz, Professor of Pharmacology at Brussels 
University. 

A list of delegates will be found in Annex 2. 
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2. In his opening statement, Dr. --MADSEN, speaking _in the 
twofold capacity of President of the Conference and Chairman of 
the Permanent Commission on Biological Standardisation of the 
Health Organisation, set forth the objects of the Conference. -Its 
main purpose was to induce all those who deal with biological 
assays-health administrations, pharmacopceia commissions, 
research laboratories and manufacturers-to express the results 
of titrations in terms of the international standards and 
units established by the Permanent Commission on Biological 
Standardisation. 

Furthermore, the method so far followed in distributing these 
standards to those requiring them needed some modification in 
order to relieve somewhat the two institutes which distribute these 
standards on bf,!half of the Health Organisation-namely, the 
National Institute for Medical Research at Hampstead, London, 
as regards certl!in drugs, vitamins and hormones ; and the Danish 
State SerunJ. Institute- at Copenhagen, as regards sera and 
bacterial products. It appeared that the most suitable solution 
would be to set up in each country a national centre or centres 
which would take charge of the distribution of all the international 
standards to the laboratories and manufacturers concerned. 

The President emphasised that the work done in the field of 
standardisation, despite its magnitude and the great number of 
experimenters associated with it, had been carried on in the silence 
~f the laboratory and was hence ins~fficiently,known even to the 
medical profession. Now that twenty-six international standards 
had been established, the time seeied io'nave -come to consider, 
from .an international standpoint, what steps could be taken to 
ensure that they might be mll1lh more generally used .. 

Dr. P. HARTLEY and Dr. Claus· JENSEN then outlined the methods 
of preparing, preserving and distributing the standard~ at the 
Hampstead_ and Copenhagen Institutes, whose Biological Standards 
Departments they respectively control. 

3 •. The Conferen~ next proceeded to consider the reports sent 
in by the various countries. '" 

In a letter dated July 9th, 1935, 1 th~ Director of the Health 
Section asked the Health Administrations of the countries invited . . 

1 C.L.12.1935.VIII. 
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to the Conference for information on the.following points, so as to 
complete the documentary material required for the Conference : 

(1) For. which of the preparations in the attached list 
(Annex.3) is an official controlrequired in your country : 

(a) When such preparations are manufactured in 
your country ; 

(b) When they are imported from abroad ? 

(2) Please give the names and addresses of the institutions 
entrusted with such official control : 

· (a) Of sera and bacterial products ; 
(b) Of glandular products (insulin, pituitary extract, 

sex hormones) ; 
(c) Of vitamin-containing products ; 
(d) Of extracts of digitalis and of strophanthus, as 

well as the arsenobenzenes. 

What standards and units are used for the assay of these 
products? 

(3) Does your legislation or pharmacopreia require that 
the activity of all or certain of these products should be assayed 
against international.standards and expressed in international 
units ? · 

· · Thirty-five Health Administrations responded to this request, 
and their replies are set forth in a document 1 which was examined 
by the Conference. In addition, the delegates of certain collntries 
which had not replied to the above questions gave verbal particulars 
on the various points. 

These communications and reports proved to be of such interest 
that the Conference proposed that the material be kept up to date ; 
for this purpose, it advocated the periodical publication of the data 
furnished by the Governments. · 

4. The Conference set up two technical committees to consider 
separat~ly the two groups of international standards ; the first, under 

I C. H. /CPSB.28. 
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the chainnanship of Dr. Th. MADSEN, was to review the standards 
adopted for sera and bacterial products, while the second, under 
the chainnanship of Sir Henry DALE, Director of the National 
Institute for Medical Research, was to consider the standards estab
lished for certain remedies, vitamins and hormones. To facilitate 
this examination, the two committees were furnished with a pam
phlet·'written by the Secretary of the Permanent Commission on 
Biological· Standardisation entitled "The Health Organisation and 
Biological Standardisation ".1 

These two committees, after making a detailed examination of 
the decisions taken by the Pennanent Commission on Biological 
Standardisaiion in respect of each of the standards adopted by it, 
recorded their full concurrence in these decisions. They further 
adopted a series of recommendations which will be considered by 
the Permanent Commission on Biological Standardisation at its 
next session. . 

The First Committee proposed : 

(a) That the study of the principles to be followed for the 
assay of tetanus antitoxin should be continued ; 

(b) That consideration should be given to the possibility 
of distributing to the institutes concerned a dysentery toxin 
(Shiga) at the same time as the standard anti-dysentery serum, 
in order to render assay more accurate and easier to perform ; 

(c) That work with a view to the standardisation of anti
meningococcus serum and anti-anthrax serum should be 
resumed; 

(d) That the standardisation of anti-swine-erysipelas serum 
should be studied in consultation with the Office international 
des Epizooties ; 

(e) That documentary material should be collected on 
the best methods of ensuring the stability, sterility and 
innocuity of therapeutic sera in general ; 

(f) ~hat the possibility of standardising the anti-typhoid 
and antl-snake-venom sera be considered ; . 

• See Quarterly Bulletin of/he Health Organisation 1935 Volume IV N 3 
page 496. ' ' ' Oe , 
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(g) That research regarding methods of controlling the 
antigens used for anti-diphtheria vaccination, including 
Ramon's formol toxoid (anatoxine), should be continued ; 

(h) That the possibility of standardising Frey's antigen 
should be considered ; 

(i) That comparative studies regarding the standardisation 
of the technique of the Widal test should be undertaken in 
different countries. · 

The First Committee also put forward a reconunendation (No. IV) 
concerning the drawbacks of the patentability of streptococcus 
antitoxin. This reconunendation was submitted to the Plenary 
Conference and adopted by it. 

The Second Committee proposed: 

(a) That the desirability of establishing a standard prepared 
from the leaves of Digitalis lanata should be considered ; 

(b) That the unit of anti-diuretic activity of posterior lobe 
pituitary extracts should be the anti-diuretic action exercised 
by 0.5 mgrm. of the standard powder previously adopted to 
measure the oxytocic and pressor action of preparations of 
posterior lobe pituitary ; 

(c) That the preparation of vitamin B1 in crystalline fonn, 
proposed by Professor SuzuKI, of Tokio, be studied in various 
laboratories, and that the question of its possible adoption as 
the international standard of vitamin B1 be submitted to the 
next Conference on Vitamin Standardisation ; 

(d) That the establishment of a new male honnone standard 
consisting of crystallised testosterone be considered. 

RECOMMENDATIONS ADOPTED 
BY THE CONFERENCE. 

I. The Conference expresses the hope that the use of the 
international standards adopted by the Permanent Commis
sion on Biological Standardisation of the Health Organisation 
will he made effective by the competent authorities of all 

countries. 
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n. The Conference recommends : · · .,. : ·· ~ 
That each country should have a national centre or centres, 

recognised by the competent authority, to take · charge 
of the international standards . and equivalent national 
standards ; 

And that every such centre should have a qualified staff 
to control the application of the international standards in 
its own country and thus to serve as the recognised national 
scientific authority in this field. 

In. The Conference, 

Looking confidently to the Health Committee to main
tain the principle of the free distribution of international 
standards : 

Recommends that the League of Nations should place the 
necessary funds at the disposal of the Health Organisation 
for it to continue to meet the expense entailed by the free 
distribution of such standards. 

IV. The Conference, - .. 
Having been informed that patents protecting· the prepa

ration of streptococcus antitoxin (anti-scarlatina serum) and 
of the toxin used for its assay have been granted in certain 
countries ; · 

\ . ' . 
Believing that this practice con,stitutes an obstacle to' pro-

gress in the standardisation of this serum : · 
Draws the attention of the Health Co~ttee of the League 

of Nations tO this state of affairs, and suggests that the Com
mittee might usefully consider what means could be employed 
to avoid the serious drawbacks which ensue. 

V. The Conference recommends that, in view of the pro
gress achieved in the field of biological standardisation, 
inter-governmental conferences on this subject be summoned 
periodically at intervals not exceeding three years •. 
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ANNEX t. 

AGENDA. 

1. Election of the President. 
2. Address by Dr. Th. MADSEN, Chalnnan of the Pennanent Commission on 

Biological Standardisation ; followed by Statements on the Methods 
of preparing and distributing the International Standards, by Dr. P. 
HARTLEY (Hampstead) and Dr. Claus JENsEN (Copenhagen). 

3. Consideration of Reports submitted by Representatives of Dlllerent Coun
tries as to the :Arrimgements by· which the International Standards are 
applied and rendered available. · 

4. Appointment of Two Committees to review the International Standards 
established for : 

(I) Sera and Bacterial Products ; 
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ANNEX 3. 

INTERNATIONAL STANDARD PREPARATIONS HELD AND 
DISTRIBUTED ON BEHALF OF THE HEALTH ORGANISATION 

OF THE LEAGUE OF NATIONS. 

A. By the Statem Serum lnstilut, Department of Biological Standard1, 
Copenhagen S. 

When lntematlonal 
Standard adopted unit In mUUgrammeo 

Diphtheria antitoxin ....•.........•.•..... 
Tetanus antitoxin ••••••..•.•............•. 
Anti-dysentery serum (Shiga) •••..•......... 
Gas-gangrene antitoxin (B. perfringem) .... . 
Gas-gangrene antitoxin (Vibrion septique) ... . 
Gas-gangrene antitoxin (B. czdematiens) •....• 
Gas-gangrene antitoxin (B. histolyticus) .•.... 
Anti-pneumococcus serum, Type I .••...••... 
Anti-pneumococcus serum, Type II .......•.. 
Staphylococcus antitoxin •••................ 
Diphtheria antitoxin for the flocculation test ..• 
Old tuberculin •••••.•.••.•......•.••••..• 

1922 
1928 
1928 
1931 
1934 
1934 
1935 
1934 
1934 
1934 
1935 
1931 

0.0628 
0.1547 
0.0500 
0.2660 
0.2377 
0.2681 
0.3575 
0.0886 

. 0.0894 
0.5000 

B. By the National Institute for Medical Research, Department of Biological 
Standards, Hampstead, London, N. W. 3. 

Standard 

Insulin 

Digitalis 

Sulpharsphen
amine 

Pituitary (pos-
terior lobe) 

Strophanthus 

Vitamin A 

Vitamin B, 

Nature of the stsndard preparation 

Dry insulin hydrochloride ••.••.••• 
Dry insulin hydrochloride, pure •••. 
Dry powdered leaves of Digilalil pur-

puna ••....•.....••..•....... 

Dry sample of sulpharsphenamine .• 
Dry powdered acetone-extracted 

posterior lobes of ox pituitaries 
Pure crystalline ouabain •••••.•.••. 
Carotene ••.•••...••......••...• 
Pure carotene .••.•••...•...•.••. 
Standard adsorption product of vita-

min B, •........•. : . ...•..•... 

When 
adopted 

1925 
1935 

1926 

1926 

1927 
1928 
1931 
1934 

1931 

Intematlonal 
unit In 

mllllgrammes 

0.125 
0.045 

100.0 

0.5 

0.001 
0.0006 

10.0 
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International 
When unit in 

Standard Nature of the standard pl'<'paration adopted milligrammes 

Vitamin C Pure 1-ascorbic acid ••........•..• 1934 0.05 
Standard solution of Irradiated ergo-

Vitamin D sterol ••••••••• 0' •••• 0 •• 0 0 ••• 0 • 1931 1.0 
Calciferol •• 0 •••••••• 0 •••••••••• 0 1934 0.000025 

<Estrus-pro- l Hydroxy-ketonic form ............ 1932 0.0001 ducing hor- Benzoate of the dihydroxy form ..•. 1935 0.0001 mones 
Male hormone Pure crystalline androsterone •..... 1935 0.1 
Corpus luteum 

hormone Pure crystalline progesterone •..... 1935 1.0 
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I. INTRODUCTION. 
"') ~ .· 

The report of the Malaria Commission of the League of Nations 
upon "The Therapeutics of Malaria" has received very wide publicity 
and many varied opinions have been expressed on its contents. 
The deductions and recommendations made. in the report are on 
many points contrary to the views held by myself and my colleagues 
in India, as·· the result of our experience and investigations into 
malarial therapeutics, Although this is so, 1 had no desire to 
publish any critical discussion of these disputed points. The present 
discussion of certain aspects of this Report was only prepared at 
the urgent request of the Director of the Health Section of the 
League of Nations; and under instructions fro;m my superior 
officers in India. 
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II. GENERAL CONSIDERATION OF THE REPORT. 

1. THE FoRM AND TITLE llF THE REPORT. . 

When one reads on the first page of the preface ·that "clinical 
trials in the field 1 on quinine and other cinchona alkaloids as well 

·as on plasmoquine, stovarsol and other synthetic remedies were 
conducted by research workers in severai countries and the results 
were communicated to the Commission", and that, "in October 
1932, the Commission decided to prepare a general report on the 
therapeutics of malaria based on these 1 communications•, and it 
entrusted the task to a Reporting Committee", one expects to 
find information based on such reports, and deductions which have 
been made for the practical guidance of such field workers. Read
ing through the report, it is discovered that the bulk of the work 
to which prominence is given, or which appears to be considered 
of value, has been almost entirely that conducted under laboratory 
conditions in mental hospitals. After the clinician and the field 
worker have waded through the mass of information contained in 
the report to obtain guidance hi the treatment of malarial cases, 
they are suddenly confronted on almost the last page with the 
statement that "it is inevitable that a report which pretends to 
·review modern therapeutics of malaria must deal with the subject 
from the point of view of persons who are in a position to obtain 
expert medical advice and efficient care rather than from that of the 
mass of the population of malarious counlries" 1 (page 277). 

I had understood, perhaps wrongly, that one of the avowed 
objects of the Malaria Commission was to ¥scover some means 
whereby the lot of those people who could not afford the more 
expensive measures of malaria control would be alleviated. Their 
previous therapeutic work on the cinchona alkaloids had as an 
object the discovery of a cheap form of treatment for such popu
lations, and one expected that the present report would be compiled 

• The Italics are mine. 
• A member of the Reporting Committee desires to draw the reader'• atten

tion to the fact that, In the Preface to the third general report, the communica
tions on which the Reporting Committee based the drafting of Its report clearly 
meant all the communications received since 1925 and not only tbe communica
tions on clinical trials In the field which were communicated to the Commission 
while the work from 1925 to 1932 was proceeding (Editor). 
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with this object, or at least to aid it. On the other hand, it appears 
designed for that special and comparatively rare class of persons 
who are in a position to avail themselves of expensive measures 
of treatment. · . · · 

The treatments advocated appear to have been compiled chiefly 
for the benefit of "travellers and settlers in malarious countries" 
(page 2QO), and of those very limited few who are in a position to 
obtain, or pay for, the medical and other care ne~ded in carrying· 
out the very· elaborate systems of treatment recommended by the 
Commission. · 

As JAMES has so pertinently remarked :"No policy can be consider
ed entirely satisfactory that aims at the protection of only a few, 
however important these few may be, while it leaves the bulk of 
the inhabitants of a place in the same condition". : 

The sub-heading of the report is the "Principles of Treatment 
based on the Results of Controlled Experiments". From a careful 
study of the text, _such a title appears to me to· be misleading. 
The report seems rather to be "Some general principles in malarial 
therapeutics suggested by the results of experimental work in 
induced malaria, and some recommendations upon the lines which 
future research should follow". While the report is most valuable 
to a certain class of research worker, it has come to my notice that, 
in many instances~ a study of the report has confused the issue for 
.the field worker and: the clinician in the tropics. 
! . . . 

2. MISCELLANEOUS. 

The report is, in many places, made up of the views culled almost 
verbatim from the published writings ·of different workers ; but, 
unfortunately, in many instances the context has not been given, 
or at least clearly indicated. This has resulted in the inclusion 
of certain statements which I am sure the Commission did not wish 
to make, and which may be very misleading to the worker who is 
not thoroughly familiar with the original literature of the subject. 

Thus we are told one of the defects of quinine is that "it has 
only a slight action on the sexual stage" (page 187) and that" quinine 
has no action, or in any case only an incomplete action, on gameto
cytes" (page 246). Yet, on the other hand, it is stated that "the 
gametocytes of P. uiuax and P. malar ire are almost llll. susceptible 



THERAPEUTICS OF 1\IALARL~ 647 

to the action of quinine as are the asexual parasites of those species 
of parasite" (page 241 ). . 

In some other instances, generalisations and dogmatic statements 
are made, which, while almost certainly true about one species or 
strain of parasite, do not seem applicable justifiably to all other 
species or strains on the evidence at present available. The Com
mission 1 itself emphasises in many places the importance of 
recognising that there may be marked_ diiTerences in both the 
biological and chemo-therapeutical reactions, not only of diiTercnt 
species, but also of diiTerent strains of the same species of 
Plasmodium. The worker who has some familiarity with the 
literature of the subject assumes that, through an oversight, the 
necessary -qualifying sentence has been omitted in most cases, 
and that no such dogmatic generalisation is intended, but to the 
field worker and the clinician these statements may be very 
misleading. 

III. SPECIAL DISCUSSION OF THE CONTENTS OF THE 
REPORT. 

The Director of the Health Organisation has asked me to state 
the technical reasons for my disagreement' with certain parts of the 
report, and I have, as requested, endeavoured to quote chapter 
and verse for these reasons. The fact that my note is, therefore, 
confined mainly to a discussion of those points with which I am 
not in agreement does not mean that I do ·not consider the report 
to contain most valuable information upon the subject of malarial 
therapeutics, both with regard to suggested future lines of research 
and on the practical application of the results of our present know
ledge. • 

The points which I deal with are mainly those concerned with the 
work in India prior to the publication of the report, and upon the 
validity of which the Commission casts so much doubt. 

• Throughout this note I have used the word " Commlsalon •• In the sense 
used In the text of the report, although I do not know exactly to wholplt refen. 

• The italics are mine. 
2 
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A. THE CoMBINED oR Ai:>JUVANT AcTION OF DIFFERENT DRUGS. 

The report stat~s that" there would be a scientific reason for the 
practice (of using quinine and plasmoquine together), if it were 
the case that, by giving 1 grm. of quinine mixed with 0.03 grm. of 
plasmoquine, the mixture, when it reached the stomach, produced 
a new anti-malarial· compound more effective than either drug 
separately. But this does not happen ; the two drugs do not com
bine, and each exerts only its own action" (page 226). Again, it is 
said : " It was pointed out that, as this mixture does not produce a 
new compound in the stomach, each drug exerts its own specific 
action, and that the doses of plasmoquine which are given with 
quinine in this method are smaller than those which exert a specific 
action on sporozoites and trophozoites during the developed 
attack". "This being the case, and it being also known that quinine 
does not prevent relapses, the proposition that relapses can be 
reduced by giving ineffective doses of both drugs is paradoxical" 
(page 275). This is reiterated : "It may, in fact, be true that a 
mixture of a non-effective quantity of plasmoquine (or of bicarbonate 
of soda or of an arsenical preparation) with a therapeutic <!.ose of 
quinine gives better results in preventing relapses than can be 
obtained with quinine alone, but at the moment the proposition 
can only be described as being paradoxical" (page 227). 

The so-called paradoxical element would appear to be based 
mainly on the report that quinine and plasmoquine do not form a 
new compound in the stomach, and that each drug exerts its own 
specific action. Surely it is not what happens in the stomach that 
is the Important factor,. but what takes place in the fluid and solid 
tissues of the body, where the parasite resides. So far as I know, 
we have no conclusive evidence that quinine and plasmoquine do not 
form~ new .co~pound after absorption, which combines the therapeutic 
action of each drug and possibly is more effective than eithet singly. 

Althoughit is stated that "~he manner in which quinine acts 
in bringing about the disappearance of fever and parasites is not 
known and this seems to .be .~e also for the. new synthetic remedies" 
(page 213), yet the reason put forward above would seem to assume 
that the mode of action of all anti-malarial drugs is identical, and 
therefore the combined effects of two different drugs will have no 
more action than an equal therapeutic dose of one of them.. . 
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The following are among the many theories which have been put 
forward to explain the parasiticidal action of different anti-malarial 
drugs : 

(1) By the. direct toxic action of the drug after being 
absorbed into the blood stream ; or 

(2) By the conversion into a more powerful parasiticide 
after absorption ; or 

(3) By the stimulation of certain cells of the body to produce 
parasiticidal substances or" antibodies" ; or 

(4) By stimulation of the parasiticidal mechanism of the 
body cells ; or · 

(5) By rendering the red cells resistant to the attack of 
the parasites ; or 

(6) By a combination of two or more of these factors (vide 
also page 244). 

Even if we knew the mode of action of one of the recognised anti
malarial drugs, we have no evidence to prove that one or more of 
the others has the same modus operandi. Indeed, on. page 275, a 
difference in the specific action of quinine as compared with plas
moquine seems to be put forward as proof that no new anti-malarial 
compound is formed in the stomach when these two drugs are given 
together. 

It appears to me, therefore, to be much more paradoxical to 
assume that drugs of such widely different chemical compositions 
as quinine, plasmoquine, atebrin and the arsenical preparations 
should produce their results in identical fashions. That their 
actions are probably different is suggested by the facts that (a) 
plasmoquine has little or no effect on the schizonts of malignant 
tertian malaria, while quinine and atebrin have ; (b) that plasmo
quine is acknowledged to have a marked effect on crescents, while 
none of the other drugs has ; (c) that differences are reported 
between the effects of quinine and atebrin on the morphology of 
P. uivax (page 272) ; and (d) that stovar~ol has a much greater 
action upon some forms of P. uivax than on those of P.falciparum. · 

It is quite possible that some drugs have a direct, and some an 
indirect, toxic action on the parasites, or even on different parts 
of the same parasite. Other drugs may act more indirectly by 
their effects in stimulating the body to a more rapid development 
of that "tolerance" upon which the report has laid so much stress 
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in the production of clinical cures. If all these drugs and th · 
" d' t "d · eJ.r . a JUVan s o not act m the same way in producing their results, 
1t ~ould appear to me to be most scientific to combine their different 
actions when necessary and possible. The clinical evidence 
available supports the view that, in some cases at least, one drug 
may reinforce the action of another, even when smaller doses are given 
than those which some persons believe to be therapeutically active. 

"Present practiceis to use it (plasmoqiline) in those small 
doses (not more than 0.03 grm. per diem) along with quinine 
or along with atebrin. The Commission is of opinion that, 
when the object in view is solely the prevention of relapses, 
this practice is of doubtful value and is likely to bring further 
confusion into a problem which is already immensely com
plex " (page 226). 

If clinicians in many parts of the world have already found that, 
under their local conditions, such a combination of drugs is of prac
tical benefit, is the affiicted population to be deprived of such 
benefits until the modus operandi of such drugs is discovered, in order 
to avoid confusion in the scientific side of the problem '! If this be 
the line. of malarial therapeutics which is to be advocated, it would 
seem to me that, logically, the use of anti-malarial drugs of any 
description should be prohibited, except for experimental purposes 
and under the very strict scientific conditions laid down in the 
report, until :the exact mode of action of the drugs is determined I 

From the evidence available, it seems probable that the same 
combination of drugs may not be equally effective in different 
areas in different kinds of infections. It appears likely, however, 
from the recorded differences in the actions of single drugs on differ
ent species and strains of parasites, that certain combinations 
should prove more effective than any one singly, at least in producing 
radical cures in a larger percentage of cases. 

t. The Treatment of Benign Tertian Malaria with Plasmoquine 
plus Quinine. 

The opinion of the Commission is that a combination of quinine 
and plasmoquine for the prevention of relapses " is of doubtful 
value " (page 226). The Commission has discussed in the reporl 
the problem whether a lower percentage of relapses can be broughl 
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about by plasmoquine plus quinine than by quinine alone. Because 
of the finding, discussed above, that no new compound is formed 
in the stomach, and that the doses given are said to be smaller 
than those of either drug which is therapeutically active alone, the 
Commission considers that, this being so, " the proposition that 
relapses can be reduced by giving ineffective doses of both drugs 
is paradoxical " (page 275) .. 

I do not know upon what evidence other than theoretical consi
derations, such as I have already dealt with, the Commission bases 
its damning indictment of the combined quinine and plasmoquine 
treatment of malaria. If it be upon the effects seen in therapeutic 
malaria, in the light of our present knowledge it seems to me that 
one is not warranted in drawing general conclusions from the 
results obtained with only the few strains of P. vivax which have 
been used in such work. There is much evidence to support the 
view that different strains of parasites may react very differently 
to the same agent-for example, the differences between the effects 
of plasmoquine upon the Madagascar and Dutch strains of P. vivax 
(page 227), and between the action of neosalvarsan on these strains 
(KORTWEG). JAMES (1932) has already pointed out that " the 
remarkable contrast brought out by therapeutic tests raises the 
question whether, from the chemo-therapeutic point of view, the 
biological susceptibility of a parasite to the action of drugs may not 
be more important than its morphological characters-strains may 
be more important than species ". The Commission itself states 
that " the percentage of relapses following any system of specific 
treatment (and even the percentage following no specific treatment) 
varies greatly in different countries, in di!Ierent localities of the same · 
country, and in different individuals " (page 276). If this be so, 
how, then, can the Commission make such dogmatic statements 
as to the value or inefficacy of any system of treatment from the 
results of the study of infections due to a very few strains of para
site, and observed under artificial conditions ? 

The Commission gives a statement of some of the earlier work 
done by SINTON and BIRo (1928) and says from this : 

" It is evident that neither plasmoquine alone nor plasmo
quine plus quinine brings about sterilisation of the parasite 
in the human host. The same conclusion has to be drawn 
from the results of trials on induced malaria " (page 223). 
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The Commission, in making these deductions, appears to have 
taken no notice of the later work on this treatment of benign ter
tian malaria carried out by the Malaria Treatment Centre, Kasauli, 
and recorded by SINTON, SMITH and PoTTINGER (1930) and by 
JARVIS (1932, 1932a). 1 SINTON et al. (1930) report a further series 
of seventeen cases treated with 0.06 grm. plasmoquine for four to 
twenty-one days combined with 1.3 grm. quinine sulphate in solu
tion for twenty-one days, which showed a maximum relapse rate 
of 11.3% (average 8.4%). In another series of forty-four cases 
given 0.04 grm. plasmoquine and 1.3 grm. quinine daily for twenty
one days, the average relapse rate was 5.9%. 

This work was continued by JARVIS (1932, 1932a), who reports 
that, in one series of seventy-five cases treated with 0.3 grm. plas
moquine plus 1.3 grm. quinine daily for twenty-one days, the 
relapse rate was 8%, while in another series of thirty-one cases 
receiving a similar course of treatment, but kept in bed for the 
first fourteen days of the treatment, there were no relapses during 
an observation period extending up to an average of 12.7 weeks 
(nine to twenty weeks) after the cessation of treatment. 

The treatment of 0.04 grm. plasmoquine plus 1.3 grm. quinine 
daily for twenty-one days was tried out in the British Army in 
India on a large scale. MANIFOLD (1932) has collected the reports 
upon the results of this work. He states that the recorded relapse 
rate in over 3,000 cases, observed during an average period of four 
and a-half to five months, was only 5.2%. DIXON (1933) has more 
recently carried out a careful investigation of the treatment of 
benign tertian malaria by plasmoquine and quinine. His cases 
were British soldiers whose histories after treatment were " carefully 
observed over a period of from three and a-quarter years to a 
minimum of ten months". He reports," In 215 cases of P. vivax, 
primary infections were observed over an average period of two 
years; the relapse rate was 4.1 %. In 141 cases of P. vivax relapse 
cases the relapse rate was 4.7%". 

It is pointed out in the report (page 227) that the relapse rate 
under the controlled conditions of the Malaria Treatment Centre 

1 The t~ of patient and the conditions under which they were treated and 
observed Will be discussed in the section on " Investigations of the Radical 
Cure of Malarial Infections '". 
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was higher than in the " mass treatment " experiment recorded 
by MANIFOLD (1932). As is noted in the articles of SINTON et al. 
(1928, 1930), the patients treated at Kasauli were all chronic 
relapsing cases of benign tertian malaria, which had proved resistant 
to anti-relapse treatment with the cinchona alkaloids on very many 
occasions. Such a population is, therefore, quite different from the 
usual anny one, which contained a considerable proportion of 
primary infections, many of which were. probably with those strains 
of P. uiuax, or in those individuals, among which, if" treated with 
quinine in the primary attack, only about 50% have any further 
manifestations of the disease " (page 192). 

Moreover, the later blood examinations of the cases recorded by 
MANIFOLD were usually made only when some suspicious clinical 
manifestation suggested that a relapse was imminent, and not by 
weekly thick-film blood examinations, as in the case of the patients 
at the Malaria Treatment Centre. The recorded " relapses " in 
the latter instances were, therefore, " parasitic " ones, in which 
clinical manifestations were often absent, while in MANIFOLD's 
cases the parasitic relapses were only discovered because of the 
clinical ones. These are two entirely different conditions. 

In the early days of the Malaria Treatment Centre, when in tract· 
able chronic relapsing cases of malaria were sent to Kasauli from 
all over India, these were mainly benign tertian infections. In 
those days when the value of different cinchona alkaloids was being 
tested, the centre had usually about 200 patients and a waiting
list of many "others requiring admission. Since the introduction 
of the combined quinine and plasmoquine treatment as a routine 
in the anny, more especially for the treatment of such quinine· 
intractable cases, 1 the numbers fell so low that the centre had to be 
closed. This closure was not due, as stated by ScHULEMANN (1935), 
to the absence of cases of malaria, but to the elimination of 
that intractable and constant relapsing type of benign tertian 
infection previously so common among British troops, and from 

.which the vast majority of the patients sent to Kasauli were 
suffering. 

• By •• quinine-intractable " I mean that any course of treatment of this 
population ·with the cinchona alkaloids cured radlcallg but a small number 
(about 35%). In so far as the clinical mamfestatlons of the attack were con· 
cerned, these were very easily controlled by such alkaloids. 
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As the result of the introduction of a " local standard treat
ment", the army has been able to cut down to a minimum those 
chronic relapsing cases of benign tertian malaria on which the 
cinchona alkaloids had proved of little value in the production of a 
radical cure of the infections. This has resulted in a great saving 
in · hospitalisation, chronic sickness, diminished efficiency and 
invaliding. 

The army medical authorities state in the" Annual Report of the 
· Public Health Commissioner with the Government of India for 
1932, Part II, The Health of the British. Army in India " 1 that, 
" partly by a process of exclusion and partly from slowly accumulat
ing clinical and statistical evidence, the tentative opinion is now 
expressed that the more extensive and intelligent use of plasmoquine 
is mainly responsible for the fact that 1932 was a record year " 
(from the point of view of low malarial incidence). I understand 
that, from more recent trials, the conclusions as to the value of this 
drug in army practice are even more enthusiastic. 

With regard to the so-called confirmatory observations in induced 
malaria on the inefficacy of the combined quinine and plas
moquine treatment in preventing relapse, the work of CrueA, 
BALLIF and VrERU, and that of SwELLENGREBEL and DE BucK, 
is quoted. If one considers the observations of these two sets of 
observers it will be seen that the amount of quinine given daily was 
in no case more than 1 grm., which, while it may be an effective 
curative dose for clinical symptoms, is not in my opinion sufficient 
to have, in courses of such short duration, any marked permanent 
or anti-relapse result on the type of benign tertian malaria with 
which our Indian work was carried out (vide SINTON 1930, 1931). 
Again, the results recorded by SwELLENGREBEL and DE BucK 
were conducted with the Madagascar strain of P. vivax, which is 
known to show more resistance to treatment than are some other 
strains (vide PIEBENGA's work with the Dutch strains). Although 
it is laid down that experimental work should be conducted with 
individuals who were" infected by the bites of approximately the. 
same number of mosquitoes infected with the same strain of the 
specific parasite on which the tests are made " (page 265), and " it 

• These annual reports contain additional data as to the results obtained 
and methods used to " follow up " the cases after the cessation of treatment. 
This Is especially the case In the report for 1933 (In the press). 
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is understood, of course, that, in all therapeutic tests on induced 
malaria, every endeavour should be made to imitate natural con
ditions as closely as possible " (page 263), yet the infections studied 
by SwELLENGREBEL and DE BucK were produced by multiple 
bites-in fact, a condition which would probably not be a very 
common happening in nature. 

That this experiment cannot be taken as a confirmation of the 
doubtful value of quinine plus plasmoquine treatment appears to be 
admitted by the authors (SwELLENGREBEL and DE BucK, 1932), 
who say : " It only shows that a system of prophylaxis and treat
ment which has definitely proved its great practical value may 
occasionally break down under the stress of an unusually great 
number of infected mosquitoes or the prevalence of some strain 
of parasites of particular vitality ". 

One possible fallacy in the work of CmCA, BALLIF and V1ERU 
have already been discussed. 1 . I am unable to understand how the 
Commission is able to make such dogmatic statements upon the 
evidence available, in view of the opinions it has expressed in 
other parts of the report. 

The Commission states that : 

" It is evident that neither plasmoquine alone nor plasmo· 
quine plus quinine brings about sterilisation of the parasites 
in the human host " (page 223). 

Surely this is a very sweeping statement, for it is known and 
admitted (page 192) that quinine treatment will free 'the patient 
of parasites in a very large number of cases. I do not think that 
I or any other worker have claimed that such a combined treatment 
was a therapia magna sterilisans. All that has been claimed is 
that by this means a much higher percentage of permanent cures 
c~n be obtained under certain conditions than with quinine therapy 
or with plasmoquine alone in non-toxic doses. 

Even if one does not admit that the greater value of such a 
combined treatment in the radical cure of benign tertian infections 
is proven, I think it must be admitted that such a line of treatment 
has been found of the greatest practical value by the clinician 
and the patient in many parts of the world. 

• Other points on this work are discus~d on page 679. 
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· In the work of the .Malaria Treatment Centre it was shown that 
the combined treatment with plasmoquine reduced the number 
of parasitic and clinical relapses in chronic benign tertian infections 
to about 10%, during an observation period by blood examination 
of at least eight weeks after the tennination of treatment. ··an the 
other hand, with any course of treatment with the cinchona alkaloids 
alone, the relapse rate in this type of case averaged about 65% 
in the same period. · · · 

MANIFOLD's records seem to indicate that such treatment kept 
off clinical reiapses in about 95% of his cases for an average period 
of four and a-half to five months. In both these investigations 
the men were undergoing, during the period of observation, the 
ordinary hard physical labour and exposure to severe ·climatic 
conditions of army life in India. These are among the circumstances 
mentioned by the Commission (page 231) as likely to cause relapses, 
even while the patient is receiving a course of " clinical prophy~ 
!axis". 

" Plasmoquine, when used for the treatment of the human 
subject, is known to have a marked action in preventing or 
delaying the onset of a primary attack of benign tertian 
malaria" (page 261). 

If this be so, why should it not have a similar effect in preventing 
or delaying secondary attacks, inore especially when its action is 
reinforced by the " tolerance " which the Commission states is 
developed during chronic infections ? It seems to me that any 
course of treatment which keeps the majority of patients free from 
either clinical or parasitic relapses for long periods under the natural 
conditions of life, apart from any questions of radical cure, is one 
to be encouraged rather than deprecated. The reports from cli
nicians in many parts of the world strongly support the view that 
such a practical benefit is obtained by the combined quinine arid 
plasmoquine treatment. 

The Commission states that : 

" It is not good practice to treat attacks of malaria in the 
acute stage with a combination of two of the specific drugs 
mentioned, in the hope that one of them will be effective in 
curing ~he attack, the other in preventing relapses. Particu
larly With regard to the growing practice of treating acute 
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attacks with a combination of quinine and plasmoquine, the 
Commission's attention has been drawn to observations indicat
ing that the toxic effects of plasmoquine seem to be enhanced 
by a condition of fever arid ana-mia" (page 215). " Thty 
desire also to state without any qualification that, in their view, 
plasmoquine should not be used in the treatment of acute attacks 
in any form of malaria " (page ~74). 

The majority of the observations of which the Commission appears 
to have taken any cognisance are those in which the daily dosage 
of plasmoquine was 0.06 grm. or over, in which it. is admitted that 
toxic symptoms are a common occurrence. With the smaller 
doses which are in common use for the routine treatment of malaria 
(vide SINTON et al., 1930 ; MANIFOLD, 1931 ; JARVIS, 1932 ; DIXON, 

1933), severe toxic complications are of a comparatively rare 
occurrence. As pointed out by SINTON et al. (1930), and numerous 
other workers, there are certain physical and pathological condi
tions in which plasmoquine is to be used with caution, if at all. 
SINTON (1930) in his " standard treatment " has pointed out the 
necessity for medical supervision in the use of plasmoquine, and I 
gather that the recommendations of the report are intended to 
apply almost entirely to this type of patient-· i.e., " persons who 
are in a position to obtain expert medical advice and efficient care " 
(page 277). SINTON has also indicated the type of patient to whom 
plasmoquine may be dangerous. It should also be noted that, in 
this treatment, the daily dosage of plasmoquine recommended 
by him for acute primary attacks is only 0.015 grm. This should 
satisfy the objections of the Commission, and at the same time it 
means that it is only in the residue of relapsing patients that larger 
amounts of this more expensive drug are needed. 

The report lays stress upon the point that " the great advantage 
of possessing two curative drugs is that, in cases which seem resistant 
to treatment with one of them, trial of the other can be made " 
(page 274). 

The Commission, in its treatment of malignant tertian malaria, 
also recommends that, if treatment of the primary attack by one 
drug be followed by a relapse, the practitioner should try another 
drug for the treatment of the relapse. Except in so far as the two 
drugs are not given together in the primary attack, this recommen
dation does not seem to me to be very different from the practice 
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of using two drugs combined in attempts to produce a permanent 
cure in benign tertian malaria. 

From the evidence available, it would seem probable that there 
are certain strains of P. viva:e which show a considerable resistance 
to permanent cure by ordinary therapeutic courses of the cinchona 
alkaloids, but which may be amenable to plasmoquine. . In natural 
infections it is impossible under most circumstances to tell either 
clinically or microscopically with which type of P. viva:e the patient 
is infected, or whether he is infected with more than one type. 
Under these conditions, it would seem to me to be practical, though 
perhaps not research, science to use the two drugs together. 

While, from research considerations, it may be advisable to give 
two separate courses of treatment (i.e., one for the attack and one 
for the relapse), such a procedure would not, I think, recommend 
itself either to the ordinary general practitioner or to his patient. 
One of the aims of malarial treatment should be to make its dura· 
tion as brief as possible, consistent with efficacy. In my experience, 
the patient will not thank you if you give him a course of treatment 
from which he may be expected to relapse in a very short period. 
This is more especially the case if he thinks that by other methods, 
such as by combined quinine and plasmoquine treatment, or by 
other drugs, the infection can be cured, or at least the intervals 
between attacks very much prolonged. Such continued and 
frequent relapses may interfere very seriously with the ordinary 
affairs of the patient's life. 

From the results which have been obtained in India and elsewhere 
by the use of the combined quinine and plasmoquine treatment 
for benign tertian infections, I am unable to agree, for the reason 
given, with the conclusions of the Commission that, as a practical 
measure, such a system of treatment is " of.. doubtful value ''. 
While the separation of the treatment of the attack from that of 
the relapse may be necessary in scientific investigations into various 
factors influencing the action of different drugs, I think that it 
is called for on very few occasions when one wishes to obtain a 
radical cure of the infection. 

While I am prepared to a'dmit that it may be proved, in the light 
of mo.re ~dvanced knowledge, that there are many and even serious 
fallaCies m our work on the therapeutic effects of different drugs 
on Indian malaria, yet I am· not prepared to admit that, on the 
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evidence put forward in the report, the Commission is justified in 
its sweeping condemnation of this work. 

2. The Dosage of Plasmoquine and Quinine in Combined Treatment. 

The Commission says that : 

. " It may, in fact, be true that a mixture of a non-effective 
quantity of plasmoquine (or of bicarbonate of soda or of an 
arsenical preparation) with a therapeutic dose of quinine gives 
better results in preventing relapses than can be obtained 
with quinine alone, but at the moment the proposition can 
only be described as being paradoxical " (page 227). 

The statement would be clearer if the Commission had given some 
more lucid definition of what it means by " non-effective " doses 
of plasmoquine and" therapeutic " doses of quinine. Neither does 
the Commission, when it states, " as regards quinine, it has been 
proved that large doses are not more effective than moderate ones " 
(page 213), define these doses. 

When the Commission discusses the use of plasmoquine in 
primary attacks of malaria, it deals almost entirely with doses of 0.06 
and 0.1 gnn. of this drug daily. This dosage was condemned by 
most workers some years before the Commission's report appeared. 
When mention is made of doses of 0.04 and 0.02 grm. daily, it is 
said that, " in these small doses, it has little or no curative action 
on the asexual (fever-producing) stages of the malaria parasite, 
and for this reason its use in the acute stage of a primary attack 
is difficult to justify " (page 220). Has the Commission scientific 
evidence that such small doses are ineffective in all strains of 
P. vivax, or is it again arguing from the particular to the general ? 

One of ihe objections which has been raised to the use of plasmo
quine is that it do~s not conform with " the strict rule applicable 
to all chemo-therapeutic remedies that they should not be used for 
general purposes unless they comply with the requirement that the 
dose which killed the parasites must be very much smaller than the 
dose which the human host will tolerate without suffering any 
injury " (page 253). This was one of the objections raised to plas
moquine when given in the larger doses mentioned above, and was 
quite a legitimate one ; but, since the dosage was reduced to what 
the Commission calls " ineffective " limits, the dangers from this 
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cause have been very much lessened, and probably abolished almost 
completely, if proper medical supervision and choice of cases is 
carried out. If one is to condemn this valuable drug, plasmoquine, 
because of a relatively small number of cases of serious results due 
often to improper individual dosage or improper supervision,i. one 
should equally condemn many of the new arsenical preparations 
which are used in the treatment of syphilis and other diseases, 
because of the accidents which occasionally occur. Indeed, it 
seems to me that, probably in proportion to the num.ber of doses 
of plasmoquine given, the serious results are much more numerous 
in the latter instance. 

The statement is made that : 

" It has been shown definitely, for example, by comparative 
therapeutic tests under experimental conditions, that, in 
benign tertian malaria, no better effect can be detected whe~ 
a dose of 2 grm. quinine (30 grains) is administered than when 
the dose is only 1.2 grm. (20 grains)" (page 218). 

I presume that 20 grains of quinine is what the Commission 
considers to be a therapeutic dose ; yet, in the work of SwELl.EN

GREBEL and DE BucK, and of CmcA et al., which it quotes as confllllla
tory of the uselessness of the quinine and plasmoquine treatment, 
the daily dosage was 15 grains or less. The ,r treatment " recom~ 
mended by SINTON (1930) has a minimal daily dosage of 20 grains 
of quinine combined with plasmoquine for the radical cure of 
chronic relapsing infections of P. vivax, in India at least. . 

The question of the optimum dosage for a standard treatment 
designed to produce a radical cure of malarial infections is discussed 
by SINTON (1930, 1931). SINTON (1930) says : 

" These observations show that doses of 10 to 15 grains of 
quinine daily, when properly administered, will ·control the 
febrile manifestations of malarial infection in most, if not all, 

1 While It Is very probable that plasmoquine In the small doses at present 
advocated can be used with complete. safety under medical supervision, still 
there 1!1'8 three factors which may possibly be responsible for some of the toxic 
symptoms rel_lorted In the _past : (1) the Individual Idiosyncrasy of the patient 
to the drug: (u) the posslblhty ~~an Increased toxicity when two of the synthetic 
drugs are !!'ven together, ~nd (ul) the possibility that plasmoquine may undergo 
deterioration _under certam ~onditions of storage. It Is chiefly for these rea
sons that I think careful medical supervision Is needed with the dosage advocated 
at present. . · . . . . . . . . . . , 
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cases ; but many of these cases relapse as soon as such daily 
treatment is discontinued. ·Such a Qosage is therefore below 
the therapeutic optimum (i.e., for radical cure). 

" In some European countries, the maximum daily dosage 
of quinine recommended seems to be 20 grains, but it must 
be remembered that in these countries benign tertian is the 
predominant infection and such doses can be given with safety. 
In the tropics, however, where malignant tertian infections 
are much more common, most authorities recommend a daily 
dosage of at least 30 grains, on account of the dangers of the 
development of pernicious symptoms. Although in our investi· 
gations it was found that "doses of less than 30 grains daily 
would have a considerable curative effect in at least as far as 
clini~al manifestations are concerned, a daily dosage of 30 grains 
is considered to be the optimum, consistent with (radical) 
curative action and the avoidance of harm and excessive dis· 
comfort to the patient. This dose seems to be that most 
usually recommended for the treatment of acute attacks in the 
tropics irrespective of the kind of infection. In our work, the 
cure rate in malignant tertian malaria treated with quinine in 
doses of 20 grains daily was less than half that with 30 grains 
doses ", given over an equal period. 

The Commission itself notes the larger amouhts of quinine needed 
to control primary attacks of the Rome strain of P.falciparum than 
the India ones. JAMES (1932a), whose work is quoted, says: 

"We wer~ equally surprised to find in our third and fourth 
series (infected with Rome I and Sardinia strains) that full 
curative doses of quinine given intravenously and by the mouth 
at frequent· intervals were required in order to control fever 
and to cause the parasites to disappear from the peripheral 
blood • • • We have indicated ••• how much more difficult 

• it is to cure with qUinine the primary attack of some infections 
with P.falciparum than it is to cure the primary attack of any 
infection of P. vivax. " 

It is clear fro~ this that the" clinically ~urative "doses Qf quinine 
varies, not only with species of parasites, but also with strains of 
the same parasite. JAMES (1932a) points out that infections with 
his Indian strains of P. falciparum were much. more eas!IY cured 
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radically with quinine than were those with his Italian strains of 
this parasite. It is therefore evident that dosage has a relationship 
to radical cure, and that one cannot expect to obtain the same 
number of such cures with an ineffective dosage of the drug than 

' with an effective one. It cannot be assumed that what is the 
minimum or the optimum dosage to produce a " clinical cure " is 
also the optimum for a" radical " one. 

It is seen from the above discussion that the Commission has made 
statements about" large"," small "," therapeutic" and" ineffec
tive " doses of drugs, without giving any exact idea as to what they 
mean by such generalisations, nor in most cases have they produced 
any evidence to support these ex cathedra statements. 

The Commission, when it talks about the dosage of quinine, also 
fails to state either the salt of the drug or the form in which it was 
administered. These factors are of very considerable importance 
in relation to the amount of alkaloidal base absorbed into the body 
and therefore to that which is potentially active as a therapeutic 
agent (vide SINTON, 1930). 

B. INVESTIGATION OF THE RADICAL CURE OF MALARIAL INFECTIONS. 

The report contains such general statements as the following : 

(i) " Neither treatment with quinine nor any of the new 
synthetic drugs, however intensive the treatment may be, is 
a therapia magna sterilisans " (page 213). 

(ii) " For, although quinine and other specific remedies will 
cure temporarily each attack of malaria from which a person 
suffers, no drug, or combination of drugs, is yet available which 
will sterilise all the parasites in the human host and thus 
prevent the possibility of relapse. That quinine will not 
do so is universally admitted " (page 221). 

(iii) "Clinicians should try to throw off the belief that 
by one or other form of • intensive drug treatment ' during the 
primary attack they can sterilise all the parasites in infected 
persons " (page 228). 

(iv) " It being known that quinine does not prevent 
relapses " (pages 275-276). 
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Such dicta give one the impression that it is useless to attempt 
to produce a complete cure in any malarial infection by drug . 
therapy alone. Such an impression is only very slightly modified 
by such statements as : · 

(v) " Its (quinine) curative eiTect is not always permanent, 
for the disease is liable to recur within a short period after 
cessation of treatment " (page 187). 

(vi) "No drug or combination of drugs seems yet to be 
available which will sterilise all the parasites in the human host 
and thus prevent the possibility of relapse. Neither treat
ment with quinine alone nor with atebrin alone, nor treatment 
with either of these in combination with plasmoquine, however 
intensive or prolonged the treatment be, can be guaranteed 
to do this" (page 275). 

I do not for a moment think that the Commission wishes to 
convey such an impression, but merely desires to emphasise the 
fact that we have as yet found no drug, or system of treatment, 
which can be guaranteed to produce a radical cure " in all cases ". 
But to the clinician who has no intimate knowledge of the recent 
work on malarial therapeutics which the report purports to place 
before him, such an apparent defeatist attitude is very discouraging. 

I do not think it has ever been claimed that any of the treatments 
disparaged by the Commission were a therapia magna slerilisans for 
all types of malaria. All that is claimed appears to be that, with 
certain forms of treatment, a larger number of permanent cures 
can be obtained than with quinine alone. It is admitted in the 
report of the Commission that, in induced malaria, a short course 
of quinine therapy will, in many instances, cure permanently a 
considerable percentage of individuals infected with certain strains 
of parasite .. Thus, JAMES (1932a) tells us that "quinine treatment 
of the primary attack brings about a permanent cure in less than 
20% of cases of malignant tertian malaria as compared with 50% 
of cases of benign tertian disease". Are we therefore to discard 
quinine, and, indeed, other anti-malarial drugs, in our e!Torts to 
produce permanent cures of the disease because· we do not obtain 
100% of such cures after the treatment of the primary attack ? 
· ·Many other workers have reported that, under their conditions 
of investigation, they have been able to obtain a much higher 

3 
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percentage of permanent cures by certain therapeutic measures than 
. they do with quinine alone. Does the Commission advocate 
that these measures should be stopped because the results do not 
agree with those obtained with only a few strains of parasites studied 
under artificial conditions ? 

The Commission lays down that : 

" The percentage of relapses following any system of 
specific treatment (and even the percentage following no 
specific treatment) varies greatly in different countries, in 
different localities of the same country, and in different 
individuals " (page 276). 

" On one of the problems, the prevention of relapses, it has 
only recently become known that the results of all clinical tests 
conducted prior to 1931 were quite misleading, 1 in that, from 
lack of knowledge of the natural course of benign tertian mala
ria, • the tests failed to take account of the most important 
type of relapse-namely, the type which occurs (after what 
appears tci be complete clinical and parasitological recovery) 
about eight months after the primary attack " (page 192). 

Even if one agrees with this statement, in so far as benign tertian 
malaria is concerned, I am unable to understand how such a general 
statement can be applied to malarial " relapses " in other types of 
malarial infection, such as those of malignant tertian and quartan. 
JAMES (1932a) states specifically that" there has been no example 
of this phenomenon (late relapses) among our twenty-three mos
quito-infected cases of malignant tertian malaria ". The report 
also bears out such a view (vide page 232). 

The report states that, " in hospitals where there is insufficient 
watchfulness and attention to the blood condition, the fatality 
rate due to this strain of benign tertian malaria is not less than 
between 10 to 14%" (page 217). 

• The Italics are mine. 
. 

1 The Commission states that " the factors which influence the occurrence 
and frequency of relapses in malaria are so numerous and so little is known 
about them that It is believed to be beyond the wit of man to devise for this 
purpose a field test which will bear examination by modern statistical methods " 
(page 269). If these factors are so unknown, I am unable to understand how 
one can lay down any precise or general statements about the " natural course " 
of any type of malarial Infection. · 
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This observation confirms the view that what is described as the 
" natural course " of benign tertian malaria may be different f~om 
that seen" in nature ",where such a high case mortality is probably 
unknown among adults. This mortality indicates either that a 
strain of P. vivax more virulent than the average is being used, or 
that the condition of the patients is so abnormal that the course 
of the disease in them cannot be compared to infections in an other
wise normal population, or to both causes. 

Apart from any question of variations in the " natural course " 
of infections produced by different strains of the name species of 
parasite, which is discussed elsewhere, it appears necessary to con
sider the above ex cathedra statements in relation to species infection 
only. In doing this I will deal mainly with the results obtained 
by myself and my collaborators in India, as these are those upon 
which I am most competent to speak, and which were obtained 
almost entirely before 1931. 

Both I and my colleagues welcome legitimate criticism of our 
work, but we do not consider that such criticism should be based 
upon what would appear to be an incomplete study of both our 
results and our methods. 

In attempting to defend the value of the experimental work 
carried out in India, on the effects of diiTerents form of treatment 
in the production of radical cures of malarial infections, I have in 
many instances used the arguments upon which the Commission 
appears to base its deductions. This does not mean, however, 
that I am completely satisfied that the arguments put forward 
by it are in every case correct, nor that I interpret the observations 
reported in the same manner as the Commission does. 

In considering the Indian work, it is necessary to divide it into 
that done in connection with malignant tertian infections and that 
done with benign tertian ones. In many cases the same arguments 
apply in both instances and have not, therefore, been repeated. 

1. The Relapse Rate in Malignant Tertian Malaria. 

The report mentions several factors which the Commission 
considers to introduce fallacies into the older reeords of investiga
tions into the comparative value of different drugs in preventing 
relapses (i.e., radical cure of infection) in malignant tertian infections. 
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(a) Methods for the Determination of Radical Cure. 

The report lays down that " a period of observation of eight 
weeks no longer suffices to ascertain whether one form of treatment · 
has more effect in reducing relapses than another " (page 269). 

In discussing the validity of this period of observation in malignant 
tertian infections, various factors must be considered : 

(!) The duration of observation after the cessation of all 
treatment, and 

(il) The criterion of " relapse " and the methods employed 
to determine it. 

(i) Duration of Observation after the Cessation of Treatment.
" It is not justifiable to compare the results of a course of treatment 
lasting forty days with the results of a course lasting seven days. 
But this is frequently done. The long course is really a method 
of • clinical prophylaxis • during the period covered by it, and, 
unless the subsequent period of observation is much longerl than the 
period of observation following 1 the short course, the results ex
pressed • as percentage of relapses' are not comparable" (page 271). 

I am unable to understand why a much longer period of obser
vation is needed after the cessation of treatment of any kind. 

In the cases of malignant tertian malaria studied in our work, 
the period of observation by .blood examination after the cessation 
of all specific treatment was fixed at a minimum of eight weeks. 
As the cases observed by us had a duration of treatment of four to 
seven days only, they are comparable as being " short courses " 
(SINTON, 1926). Under these conditions, the objections raised 
above appear to be satisfied. 

We are told that an observation period of eight weeks is no longer 
sufficient to ascertain whether one form of treatment is better than 
another in reducing the percentage of relapses, because of lack 
of knowledge of th~ " natural course " of benign tertian malaria. 
Let us consider this argument in relation to what we are "told• is the 
natural course in malignant tertian malaria. 

• The Italics are mine. 
1 This description of th~ " natural eo~rse " of the disease appears to be based 

on the study of comparatively few strains of parasite as Is also the ease with 
benign. tertian malaria. While it may be correct, It d~s not appear to me that 
the ev1dence Is .sufficient upon which to make any general statement, In view 
of the probability th~t a very great multiplicity of strains of p, falciparum 
exists, and that infeet10ns with all these may not follow a similar course. 
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The report states that, " in malignant tertian malaria, the usual 
interval between recrudescences is about ten days • • • The duration 
of the disease as manifested by febrile attacks is seldom less than 
a month and seldom longer than six months " (page 232) (vide also 
JAMES, 1932a). By recrudescences are apparently meant febrile 
attacks. In our work, the patients were examined once weekly by 
the thick-film method of blood examination, and in addition when
ever there was any evidence of febrile manifestations. This being 
so, I am unable to understand why such examinations would not 
detect at some time during a period of eight weeks the vast majority 
if not all, of the infections which had not been cured by the primary 
course of treatment, if " the usual interval between recrudescences 
is about ten days ". 

The reasoning with regard to the " natural course " of malignant 
tertian malaria appears to be based mainly, if not entirely, upon 
the work of JAMES (1932a). Let us consider the findings of this 
worker in relation to the so-called " natural course " of this disease. 

JAMES (1932a) states that " about 20% of patients who contract 
a malignant tertian infection for the first time continue to harbour 
parasites for a longer or shorter period after apparently complete 
clinical recovery ". The cases reported as " cures " in our work . 
with malignant tertian malaria had all complete clinical recovery 
from the effects of their infection, so our results would only appear 
to vary by a maximum of 20%, which would have little effect on 
the. validity of our findings. If it be argued that our cases were 
not first infections, and, therefore, such a rule is not applicable, 
I should have thought that, on the theory that the development 
of immunity helps permanent cure, most of our cases would have 
been more favourably situated as regards cure than primary infec
tions, and that the good results of our treatment would be more 
easily understood. 

" Clinically, as has just been said, malignant tertian malaria, 
in its general course, is an acute disease consisting of a severe 
primary attack followed by several less severe recrudescences 
occurring at relatively short intervals" (JAMES, I932a). 

If we consider the table given by JAMES (1932a) of the" period 
during which parasites were still found in thin-films after recovery 
from the last febrile recrudescence", it is seen that in only three 
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out of the ten cases cited could parasites be found after eight weeks 
by the thin-film method. In addition, all the charts given by this 
author suggest that parasitic relapses can be detected, even by the 
thin-film method, within a period of one or two weeks after any 
course of treatment has ceased. 

Apart from the fact that our patients were examined for at least 
eight weeks after the cessation of all treatment, the great majority 
of them were under clinical observation for a much longer period. 
These patients were mainly prisoners, and, as a routine measure, 
our enquiry carried out blood examinations of all individuals in the 
jail who reported sick with " fever ".. In this way we were able 
to detect any of our old patients who might have clinical attacks 
after the termination of the period of blood observation. The 
numbers thus found were very small, and were insufficient to affect 
to any marked extent the comparative validity of our figures. 

Among our European patients, most of whom had infections 
with malignant tertian malaria for the fll'st time, the period of 
clinical observation after the cessation of blood examinations was 
in many cases very prolonged (vide SINTON, 1926a). The results 
of this longer observation period did not appear to affect materially 
the validity of the general principles of the eight-week observation 
period in malignant tertian malaria, for which we have only claimed 
that it" will reveal most, if not all, the uncured infections of P. fal
ciparum ". 

From the evidence available, it appears to me that the Commis
sion has very insufficient and unsatisfactory data upon which to 
condemn the results of our experiments on the relapse rate in malig
nant tertian malaria. . Indeed, it seems to me that what it has 
defined as the" natural course" of this fever is rather in favour 
of the validity and value of the eight-week observation period used 
in our work. 

(ii) The Criterion of Relapse and the Methods employed to determine 
it.-In the report of the Commission, the criterion of " relapse " 
appears to be the occurrence of a febrile attack accompanied by 
the presence of detectable parasites in the peripheral blood. JAMES 

(193~a) admits ~hat, under the conditions of his experiments, 20% 
of his cases of mduced malignant tertian malaria continued "-to 
harbour parasites for a longer or shorter period after apparently 
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complete clinical recovery ". In our work, the detection of para
sites in the peripheral blood was considered to constitute a" relapse" 
of the infection, for the purposes of our investigation, irrespective 
of the presence or absence of fever or other symptoms. While a 
state of " premunition " may control the presence of clinical mani
festations over long periods, the presence of parasites in the peri
pheral blood is a sure indication that such infections are not yet 
radically cured. It is seen, therefore, that our criterion of" relapse " 
is a much stricter and truer one than that which appears to satisfy 
the Commission. 

With regard to the detection of parasites in the blood, as far as 
I can gather from a study of the literature, and from what I have 
seen of the methods employed in induced malaria, workers in this 
sphere of rese:t.rch would appear to rely, in the majority of Instances, 
mainly upon the obsolete method of the thin-film for detecting 
malarial parasites in the peripheral blood, It bas been shown by 
many workers in the tropics that, if properly used, the thick-film 
method is much more reliable for this pur}lose than is the thin one. 

It bas been pointed out by SINTON and BANERJEA (1925) that, 
in the case of malignant tertian malaria, the thick-film method is 
probably about twenty times better than ·the thin one for routine 
diagnosis in malarial infections. This was the method employed 
by us, and it would seem, therefore, that our blood examinations 
were probably more searching than those used by many investiga
tors in therapeutic malarial infections. 

(b) Factors in the Human Host influencing the Occurrence of 
Relapses. 

" It is no longer permissible to omit from consideration (of 
the effects of treatment on relapses) various factors relating 
to the human host " (pages 269-270). 

" The reason (why the Commission . has not included an 
enquiry into the effects of drugs· in preventing relapses) is 
that it is exceeding difficult (if not impossible) in clinical trials 
conducted on natural cases of malaria to make satisfactory 
arrangements for ensuring that the results, as represented by 
the • percentage of relapses ', are really due to the remedies 
administered and not to some other circumstances which cannot 
be controlled " (page 269). 
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In the light of our present knowledge, some of the chief factors 
suggested as likely to in fluenee the occurrence of relapses, in so far 
as the human host is concerned, are : 

(i) . The degree of natural susceptibility possessed by the 
host ; 

(ii) The degree of immunity which he has acquired to the 
strain infecting him, and 

(iii) The conditions under which he lived during the period 
of observation, if he be not cured of his infection by the course 
of treatment being studied. 

(i) Susceptibility of the Human Host to lnfection.-It has been 
found that normal individuals can be classified into those who are 
" very susceptible ", those who are " quite refractory ", and those 
who are " normally susceptible " to the results of inoculation, by 
blood or mosquito-bite, with the same strain of P. vivax. JAMES 

(1932a), from his experience with P. falciparum, quotes several 
examples which he considers to support the view that a similar 
variation among individuals occurs to infection with this parasite 
also. · 

If one considers the Indian patients treated by us, their infections 
were only discovered originally because of the occurrence of febrile 
manifestations. This being so, it appears probable that the major
ity of them would not come under the heading" quite refractory". 
In the case of our European patients, the infections were chronic 
relapsing ones, so it is also probable that here, again, the " quite 
refractory " and some of the " normally susceptible " individuals 
had been weeded out by previous courses of treatment. 

If one compares our position with regard to the natural susceptibi
lity of the patients with those used in induced malaria, we would 
appear to be in a more favourable position, in that we were probably 
dealing mainly with two classes of patients and not with three. 

(ii) The Degree of Acquired Immunity present.-AII our Indian 
patients had probably some degree of residual acquired immunity, 
present as the result of previous infection in childhood, adolescence 
or manhood. The majority of the infections treated were however . . ' ' probably remfecbons, as they were discovered on account of febrile 
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attacks during the period of the year when the incidence of malignant 
tertian malaria was at its height. As the prisoners were drawn 
to Lahore from all parts of India, mainly the Punjab, there is no 
evidence to show that these reinfections were not due to hetero
logous local strains in many cases. It appears to me, perhaps wrong
ly, that, under these conditions, the " alternative case " method 
used in the large number of infections observed by us should give 
evidence of the comparative benefits of the different treatments 
tested. 

With regard to the European patients, they all had chronic 
relapsing infections, and under these conditions any slight degree 
of variation in acquired immunity would probably be balanced by 
the " alternative case " method used in both investigations. 

There is also no evidence to show that the differences in the degree 
of acquired immunity between individuals in our series were any 
greater than the natural tolerance variations recorded in non
immune populations, upon which the Commission places so much 
stress. 

(iii) The Conditions under which the Patient lives during the 
Period of Observation after Treatment.-ln speaking of clinical 
prophylaxis, the Commision state1 that : 

" Often, alas I he goes down with an attack when exposed 
to unusual climatic conditions or has to undertake heavy labour, 
long marches, or other fatiguing tasks" (page 231). 

It also quotes the opinion of one member of the Reporting Com
mittee (Professor N._?CHT) : 

" The interruption of quinine prophylaxis, climate-in 
particular, variations of temperature-defective nutrition, 
over-fatigue, etc., may cause this latent state to develop into 
acute infection " (page 248). 

The mental patients, who have been studied in relation to relapse 
and the so-called " natural course " of malaria, were all leading 
sheltered lives, in many cases. bed-ridden for months, and protected 
for long periods after the last febrile attack from the harmful 
factors mentioned as likely to produce an acute attack of the disease. 
On the other hand, the Indian patients observed by us returned to 
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their normal duties, in almost all cases, within about a week after 
the completion of treatment. They were also subject to the varia
tions in climate which occur in Lahore between the hot IEStivo
autumnal months and the colder weather of winter and spring. 

After the cessation of treatment, the European cases returned 
to their duties as soldiers on gul:lrd, parade and fatigue duties as 
Kasauli. The majority of them played their games of football 
and hockey there, under the trying conditions of an altitude· of 
6,000 feet ; indeed, the team of " convalescents " on one occasion 
won the local football competition I These patients were· also 
exposed to the more extreme variations in climate which occur at 
this height. · · 

Under these conditions, one would expect that, in a larger number 
of the patients, febrile relapses would have been induced inside 
eight weeks than among those leading sheltered and invalid lives 
in hospital, i/ there had not been a radical cure of most of the infec
tions. Yet, under the latter conditions in uncured infections, we 
are given to understand that relapses occur on an average of every 
ten days. 

(c) Factors in the Parasite influencing the Occurrence of Relapses • 
. 

" It is no longer .permissible to omit from consideration 
various factors relating to •.• the parasite about which infor
mation has only recently become available " (pages 269 and 270). 

The Commission has in several places pointed out that different 
strains of parasite react differently to therapeutic reagents. JAMES 

(1932a) states that his work" demonstrates plainly that the cases 
in the Rome and Sardinia groups (of malignant tertian infection) 
continued to relapse for a much longer time than those in the Indian 
group ", while, of sixteen cases in the .latter group, the infection 
in none lasted more than eleven weeks. The Commission itself 
points out that " it has been found, for example, that, to control 
the primary attacks of malignant tertian malaria infected with a 
Rome strain of P. falciparwn, it required eight times as much 
quinine as was required to control cases infected· under precisely 
the same conditions with an Indian strain " (page 209), and also 
that certain strains of this parasite exist which react better to atebrin 
than to quinine (pages 216-217). -
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In condemning or depreciating the results recorded with the 
" quinine and alkali " treatment of malignant tertian malaria, the 
Commission appears to have overlooked its own statements-that 
different drugs may react differently on different strains, and to 
have allowed its judgment to be biased by the results of experiments 
with a few very virulent strains of P. falciparum. 

In view of the great differences in the reaction of different strains 
to therapeutic agents, I cannot understand why the Commission 
is unable to accept the results of our Indian work. This is more 
especially so when they admit that " experimental studies of cases 
infected intentionally with a strain from the area to which those 
observers referred (i.e., India) have shown that, on an average of 
the amounts of quinine used in twenty cases, only 3 grm. of quinine 
given by the mouth and spread over a few days were required to 
cure the primary attack and to prevent, in 25% of cases, any sub· 
sequent relapse" (page 216). 

(d) Statistical Considerations. 

" To obtain statistically ·significant results it is essential 
that the groups of patients treated with different drugs must 
contain an equal number of patients each possessing all the 
known and unknown factors which iplluence the course of 
the disease " (page 270). 

The question of the known and unkpown factors in lluencing · 
the course of the disease have already been discussed. In the 
majority of our experiments with malignant tertian malaria, the 
numbers of patients observed were ,approximately equal, slight 
differences being due to uncontrollable factors, such as th~ transfer 
or release of a prisoner, etc. 

· " They are informed also that, if there are only 100 cases in 
each group, a small difference between the percentages of 
relapses in the two groups might easily arise by chance " 
(page 270). 

In one series of experiments in which four different kinds of 
treatment were used by us, there were over 100 patients in each 
group. This is, I think, the largest controlled experiment of this 
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kind reported with malignant tertian malaria. Whether the results 
are statistically significant. or merely due to chance, I am not 
prepared to state, but the observed parasitic relapses in infections 
with P. falciparum, following upon the" quinine and alkali " treat
ment, were less than half those observed by any other method tried. 

While the Commission emphasises the statistical importance of 
this equality in numbers and other factors, and the need for large 
numbers of observations, it does not seem to me that all the findings 
upon which they place so much reliance comply with these condi
tions. 

(e) Conclusions. 

I have discussed in some detail the points· upon which the Com
mission appears to base its view that " the results of all clinical 
texts conducted prior to 1931 were quite misleading" with regard 
to the effects recorded in the prevention of relapse (i.e., the radical 
cure of infections). It appears to me, perhaps wrongly, that, at 

. least in the case of the malignant tertian infections studied by us, 
the evidence which they give adds considerable support to the 
validity of our results, as compared with those obtained in inocula
tion malaria. 

Even if one admits that the method of observation is wrong, the 
mere fact that the treatment kept the patients free from clinical 
and parasitic relapses for a much longer period than did quinine or 
cinchona febrifuge alone establishes the value of the " quinine ·and 
alkali " treatment to the clinician, in the type of patient studied 
and under the conditions recorded. It is at such a diminution in 
the number of clinical relapses that the Commission appears to aim 
in their suggested lines of treatment. 

2. The Relapse Rate in Benign Tertian Malaria. 

We must consider in detail the dictum that: 

" On one of the problems, the· prevention of relapses, it 
has only recently become known that the results of all clinical 
tests conducted prior to 1931 were quite misleading, in that, 
for lack of knowledge of the natural course of benign tertian 
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malaria, the tests failed to take account of that important 
type of relapse which occurs (after what appears to be com
plete clinical and parasitological recovery) about eight months 
after the primary attack" (page 192). 

(a) Late Relapses in the " Natural Course" of Benign Tertian 
Malaria. 

We are told about" the natural course of relapsing cases of benign 
tertian malaria " that, " at a period which is usually seven to ten 
months after the primary disease, the liability to a return of fever 
and parasites is about twice as great as at any earlier period " 
(page 229). · 

This statement is apparently based upon the study of one or 
two strains of P: vivax only, and from this a generalisation has been 
evolved to cover the multitudinous strains of this parasite. The 
patients observed were leading an unnatural existence in many 
instances-sheltered lives, often bed-ridden for considerable periods, 
and protected for a long time after the last febrile attack from those 
.harmful influences mentioned as likely to stimulate clinical relapses 
(page 231; page 248). 

My experience, and probably that of many other workers, has 
been that, if patients suffering from chronic benign tertian malaria 
are merely put to bed, and given no specific treatment, any febrile 
manifestations. present will disappear rapidly, in the great majority 
of cases. While such late relapses between the seventh and tenth 
months are, perhaps, a feature of infections with certain strains 
of P. vivax, yet one is tempted to ask whether such relapses may not 
coincide more closely, in many instances, with the time when the 
patient leaves his sheltered existence and takes up a more normal 
mode of life, with consequent re-exposure to those vicissitudes 
which are likely to cause relapse. 

Even if we admit that such late relapses are a normal event, 
what evidence have we that the uncured infection which produces 
them would not have been detected by regular routine thick-film 
blood examinations made during the first eight weeks after the 
cessation of treatment 'l The patients we studied with chronic 
relapsing infection lead no such sheltered lives, and, as pointed 
out in speaking of malignant tertian infections, were exposed to 
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various ·conditions which should have been conducive to relapse, 
parasitic if not clinical, if there has been no radical cure of the 
infection. 

SINTON and BIRD (1929) found that, among this type of chronic 
relapsing infection with P. vivax, about 65% of over t,oop cases 
treated with different cinchona alkaloids showed at least parasitic, 
if not febrile, relapses inside eight weeks after the cessation of all 
specific treatment. Even if we assume that none of the infections 
we treated were cured radically, these results would appear to 
indicate that, under the conditions of our eight-week observation 
scheme, one would expect to detect at least 65% of uncured infec
tions. 

In so far as this method of observation affects the results of our 
quinine plus plasmoquine experiments, it has been pointed out in 
another part of this note that the periods of observation were in 
many cases much longer than eight weeks, and the latter period 
was regarded as a minimum. 

Other factors in relation to the duration of observation have 
already been discussed in dealing with relapses of malignant tertian 
infections. Most ofthese are equally applicable to benign tertian ones. 

With regard to relapsing cases, the Commission lays down that : 

" In a scientific system for the prevention of relapses, no 
attempt is made to give · • treatment for the prevention of 
relapses ' during the primary attack. One waits until the 
first recrudescence and then uses the specific remedies in such 
a way that they assist, rather than hinder, the development 
of the patient's natural defensive forces. By repeating this 
plan with the same watchfulness during the second recrudes
cence (using the specific drug at a later period and more spar
ingly than in the first recrudescence) and again, if necessary, 
during the third recrudescence, it happens, in most cases, that 
the patient becomes fortified or premunised against the disease 
to the extent that he not only ceases to suffer from relapses 
but fails to have an attack when he is reinfected " (page 234). 

. In its discussion of " Treatment to prevent Relapses ", the 
Commission says : 

" It is known that quinine and atebrin are very effective 
in benign tertian malaria when parasites can be found without 
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difficulty in the peripheral circulation, and particularly so 
when the patient has already passed through one or more 
febrile paroxysms. Moreover, it is known that they are more 
effective in relapses than in the primary attack " (page 230). 

From these and other observations in the report, the impression 
one gets, perhaps wrongly, is that chronic relapsing infections of 
benign tertian malaria should be, and are, more easily cured radi
cally than primary attacks, because the specific effect of treatment 
will be reinforced by the natural and acquired defensive forces of 
the body of the host. Indeed, this appears to form a large part of 
the basis upon which the delayed relapse treatment advocated by 
the Commission for benign tertian infections is founded (pages 233-
234). 

That the natural or acquired " resistance " of the host may 
play a very important part in the production of a radical cure of a 
malarial infection is not disputed, but there are certain factors which 
must be considered in this connection. 

If acquired immunity combined with quinine treatment was 
the whole story in our chronic relapsing cases, we should have 
expected to obtain at least an equal, and probably a higher, rate 
of radical cure than in primary infections (vide pages 233-234), for 
our cases had all had an average of about four febrile relapses before 
they were placed on special treatment by us. On the contrary, 
when quinine or other cinchona alkaloids were used, the observed 
parasitic relapse rate inside eight weeks was about 65%-i.e., 
appreciably higher than the 50% mentioned by the Commission 
in primary infections receiving much less treatment (page 192), or 
than that reported by SINTON and BIRD (1929). Under these 
circumstances, it appears necessary to look for some other factors, 
either in the parasite or in the host, to account for this. 

(b) The Influence of Strains of Parasite upon the Occurrence of 
Relapses after Treatment. · 

As was found by JAMEs (1932) in the case of atebrin and quinine 
in malignant tertian malaria, and as recorded by PIEBENGA and 
SWELLENGREBEL (page 227) in the case of plasmoquine and quinine, 
and by KoRTWEG with neosalvarsan in the treatment of the 1\lada· 
gascar and Dutch strains of P. viva:&, the permanent curative effects 
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of different drugs would appear to vary greatly with difTerent strains 
of the same parasite. Under these conditions, it seems to me quite 
possible that, even although certain drugs have little action against 
the Madagascar strain of P. vivax, this is not a sufficient basis upon 
which to disparage the results obtained by other workers_ with 
different strains. 

It would seem probable from these observations that some drugs 
are more active in producing a permanent cure with certain strains 
of parasite than with others. As all our cases had previously 
received many courses of quinine treatment, it is possible that 
patients infected with those strains which were specially susceptible 
to the permanent curative action of quinine had been eliminated 
previously. Such a view would be in keeping with the difficulty 
which was experienced after the war at Liverpool, Dagshai, etc., 
in curing with the cinchona alkaloids the chronic cases of benign 
tertian malaria which finally reached these centres after many 
courses of treatment in the areas of military operations. 

There is no means of proving such a suggestion, and, as will be 
seen from the next section, the failure of quinine in such cases may 
have been due also to individual idiosyncrasies of the patients. 

(c) The Influence of the Natural Susceptibility of the Human Host 
on the Eradication of Malarial Infections. · 

As previously mentioned, it has been found, and appears to be 
generally accepted, that normal individuals may be classified into 
those who are" very susceptible ", those who are" quite refractory " 
and those who are " normally susceptible " to the results of infec
tion with the same strain of P. vivax. The persons in the latter 

. two classes appear to be able to eliminate the infection compara
tively rapidly, either naturally or when assisted by quinine therapy. 
It is, therefore, possible that the type of chronic relapsing case 
studied by us may have consisted mainly of the" very susceptible " 
class. 

Whether the chronic relapsing character of the infections studied 
by us were due to some defect in the degree of natural resistance 
of the host, or his power to develop such resistance, or whether it 
was due to a peculiarity of the strains of P. vivax with which the 
.patients were infected is impossible to say. 
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The Commission states that, in illvestigations into the prevention 
of relapses, such as those carried out by us : 

" It is no longer permissible to omit from consideration 
various factors relating to the human host and to the parasite . 
about which information has only recently become available " 
(pages 269-270). 

By these factors I presume it means those mentioned above
i.e., the strain of parasite and the degree of natural or acquired 
tolerance in the patient. 

It is admitted that, in induced malaria, one can make certain 
of the strain of parasite used, which is not the case in natural 
infections. With regard to the host, the question of a previously 
acquired immunity will always arise in patients who are, or have 
been, inhabitants of a malarious country, so in this respect experi
ments under these conditions should be no more satisfactory from the 
point of view of the Commission than natural ones. 

In discussing the value of plasmoquine in the prevention of relapses 
the Commission says that, from the records of natural infections : 

" It is evident that neither plasmoquine alone nor plasmo
quine plus quinine brings about sterilisation of the parasite 
in the human host. The same conclusion has to be drawn 
from the results of trials in induced malaria " (page 223). 

In support of this contention, the Commission quotes the work 
of CIUCA, BALLIF and VIERU, who were working in a malarious 
country-Roumania. A priori, the fact that the patients studied 
by these workers were inhabitants of a malarious country would 
lead one to believe that a greater or less proportion of them had 
previously suffered from the disease and had thus acquired some 
tolerance. That this is so is shown by the later report of these 
Roumanian workers (CIUcA, BALLJF and VJERU, 1933), in which 
it is stated, that, following blood inoculation experiments, (a) of 
873 individuals inoculated with P. vivax, only 50% contracted 
the infection (fever plus parasites), 16% only showed parasites 
temporarily, and 33% resisted infection ; (b) with P. malaria!, of 
109 persons only 53% were positive after primary inoculation ; 
while (c) with P. falciparum, in 258 individuals, 85% became 
infected, 7% only sho":ed parasites temporarily, and 8% resisted 

4 
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one or more blood inocull).tions. · As Professor CiucA was for many 
years the Secretary of the Malaria Commission, I must assume that 
the Commission was familiar with these findings. 

Yet the Commission states : 

" The reason that it is exceedingly difficult (if not impossible) 
in clinical trials conducted on natural cases of malaria to make 
satisfactory arrangements for ensuring that the results, as 
represented by the ' percentage of relapses ', are really due to 
the remedies administered and not to some other circumstances 
which cannot be controlled " (page 269). 

It is also said that : 

" It is known that in untreated persons in nature the fre
quency, duration and severity of their relapses depend chiefly 
on the amount of defensive power which they have been able 
to acquire as a result of preceding attacks " (page 228). 

As the Commission emphasises the importance of the tolerance 
' of the patient in evaluating the relative benefits of any form of 
treatment, I am unable to see how they can logically quote the 
Roumanian work in support of their contention as to the uselessness 
of plasmoquine and quinine in preventing relapses.· 

If experiments are conducted with persons in a non-malarious 
country, the question of acquired immunity is eliminated, but one 
does not get away from the great variations in natural susceptibility 
which appear to occur in such individuals. Taking these facts 
into consideration, it seems to me that, if we are to believe the 
statistical information given (page 270), a very large number of 
cases will need to be observed before one can make any precise 
statement about either the natural course of infection or the effects 
of therapy upon any one strain of malarial parasite, and that it 
would be impossible to make any generalisations from such informa
tion, unless backed by similar statil>tically sound data about a 
very large variety of strains. 

Let us consider to what degree the patients studied by us formed 
a homogeneous population, in so far as the virulence of the strain 
and the susceptibility of the human· host were concerned. The . 
pyrogenic threshold in a number of these cases was determined 
by SINTON, HARBHAGWAN and JASWANT SINGH (1931). The results 
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showed that there was a most extraordinary similarity between the 
number of parasites which produced pyrexia in these cases. Whether 
this was due to the strain or the host factor it would appear to 
prove that, in our population, there was a remarkable uniformity 
between the effects of the infection in the different individuals. 
This being so, it would seem to indicate that our population was in 
this respect a much more homogeneous one than could be expected 
from inoculation of a normal population, consisting of individuals 
of very varying degree of natural susceptibility. 

(d) Conclusions. 

The dictum that " the results of alll clinical tests conducted 
prior to 1931 were quifel misleading" has been discussed in relation 
to the prevention of relapses in chronic relapsing infections of benign 
tertian malaria. 

From a consideration of the objections raised by the Commission 
in its report, it does not appear to me that such a sweeping state
ment is justified in the case of the infections studied at the Malaria 
Treatment Centre, Kasauli, before 1931. 

There is considerable evidence to show : 

(1) That the population treated at Kasauli was a much 
more homogeneous one than that used in most inoculation 
experiments with P. vivax; 

(2) That the patients were observed under much more 
natural conditions than in mental .hospitals ; 

(3) That, with the method of observation used, the occur- . 
renee of " late " relapses in the " natural course " of benign 
tertian malaria does not invalidate the results obtained to any 
marked degree ; and 

(4) That the findings recorded have proved of much prac-
tical value to workers in India. 

3. Standard Treatments for the Radical Cure of Infectiom. 

" It has been shown, further,. that, even as regards the use 
of quinine by the practising physician for the cure of malarial 

• The Italics are mine. 



682 THERAPEUTICS OF MALARIA 

attacks, the time has passed when it can be considered satis
factory or sufficient to make a diagnosis of ' malaria ' and to 
begin at once a • standard quinine· treatment'. Nor is it 
sufficient to know the species of parasite concerned and to 
prescribe the particular system of quinine treatment which, up 
to now, has been considered most appropriate for an infection 
of this type. What has to be done now is to endeavour to 
learn much more about the case than has been customary 
hitherto " (page 187). 

" A • standard form of treatment ' can no longer be recom
mended, for it has been proved that, although such a scheme 
may suffice for curing most cases of malaria in the country 
where the routine was devised, it may be quite ineffective in 
another part of the world" (page 191). · 

If the Commission had used the term" universal standard treat
ment", which seems to be what is meant, such statements would 
have been more acceptable. Even in spite of its recognition that 
the problem may vary from country to country, the Commission 
has made very definite statements about the value of certain drugs 
and lines of treatment, which would not appear to be justifiable 
if it is to be consistent in its arguments. 

The Commission lays down that : 

" It has become all important to know what is, in general, 
the clinical virulence of the particular strain of the parasite 
with which the patient is infected, what is the usual course 
of the disease in treated and untreated infections with that 
strain, and what is the patient's status as regards tolerance 
or immunity to its clinical effects. For, to existing knowledge 
that some species of the malaria parasite are much more 
virulent to the human host than others has been added the 
information that there is a difference between the clinical 
virulence of different geographical races or strains of the same 
morphological species. This finding has an important bearing 
on treatment" (page 187). 

" Again, it has been found in the Netherlands that various 
geographical races of P. vivax react differently to the same 
~medy. Thes~ and other results afford a reasonable explana
tion of contradictory observations on the therapeutic efficacy 
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of the same plan of treatment conducted in ditrerent countries 
and indicate the importance of local therapeutic investigation " 
(page 209). 

" The percentages of relapses following any system of specific 
treatment (and even the percentage following no specific 
treatment) varies greatly in different countries, in different 
localities of the same country, and in different individuals " 
(page 276). . 

" The desirability of investigating separately the therapeutic 
effect of antimalarial remedies on each of the different species 
of parasite is everywhere recognised, and modern practice 
endeavours, as far as possible, to apply the results in practice " 
(page 208). 

" In connection with this (the value of atebrin) and several 
other therapeutic questions, the Commission has drawn par
ticular attention to the discovery that the therapeutics of mala
ria, like every other aspect of the disease, is much more a local 
or individual problem than has hitherto been thought, and has 
suggested that workers in different countries throughout the 
world should endeavour, as soon as possible, to ascertain by 
carefully controlled experiments what is the comparative 
susceptibility to quinine and atebrin of the particular strains 
of parasite locally prevalent " (page 275). 

" Field workers and hospital physicians in all malarious 
parts of the world should endeavour as soon as possible to 
add to existing infonnation on the clinical virulence and 
amenability to quinine of the particular strains of P.falciparum 
and of other species prevalent in the countries where they 
work" (page 209). 

It would appear to me that the logical outcome of these recom~ 
mendations of the Commission, if they are to be of practical apart 
from scientific value, would be the formulation of " local standard 
treatments " suitable to different areas or countries. 

The work of the Malaria Treatment Centre, Kasauli, and of the 
Quinine and Malaria Enquiry of the Indian Research Fund Associa
tion, may be considered as attempts to determine the relative 
values of ditrerent drugs on the local Indian species and strains of 
parasite, although, when the work was commenced, the importance 
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of strains was not so evident. The local " standard treatment " 
suggested by SINTON (1930)was based on these findings. Although, 
from my interpretation of the text, this is what the Commission 
now advocated, yet because such treatments do not prove so 
effective against the few strains studied by certain members of 
the Commission they are to be considered as" of doubtful value". 
This does not appear to me to be a logical attitude, when one 
considers the stress which the Commission has placed upon the great 
variations in the therapeutic reactions of strains of parasites from 
different geographical areas, and the varied reactions of different 
individuals to treatment. 

Apart from the use of certain forms of treatment for different 
specific infections, the Commission would seem to advocate that 
each individual case should be treated on its merits, having taken 
into consideration the virulence of the strain of parasite, the degree 
of immu.nity, whether individual or acquired, possessed by the 
host, and the stage of the disease. I agree. that it would be a 
great help in formulating special treatments for individual patients 
if one could determine the factors suggested. Unfortunately, 
I am unaware of any methods by which this can be done either 
clinically or microscopically under natural conditions. It may be 
quite simple under the very specialised conditions of induced mala
ria, where a single strain of parasite is being passed through large 
numbers of non-immune patients, and where facilities are present 
which allow of continued and detailed clinical and laboratory 
observations under both treated and untreated conditions in 
individual patients. 

In my opinion, there are very few places in the tropics or other 
malarious countries where it would be possible to carry out with 
any degree of scientific accuracy, in our present state of knowledge, 
the lines of investigation recommended by the Commission, because : 

(i) One would have to assume that all the strains of one 
~pecies of Plasmodium were identical in a given area, for there 
1s no kno';ll method of differentiating these strains by their 
morpholog~cal characters. Such an assumption does not 
seem justifiable, if one would believe the work of Bovo and 
STRATMAN-THOMAS (1933), who report the presence of at least 
three immunologically heterologous strains of P. vivax within 
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a radius of 25 miles. The presence of such a. multiplicity of 
strains in certain localities is supported by the findings of 
MuLLIGAN and SINTON (1933, 1933a), who record seven strains 
of P. Knowlesi differing in their immunological reactions in the 
Malayan monkey Silenus irus. Such strains would appear 
to be capable of differentiation by cross-imulunity experiments,· 
a method which; apart from the other factors involved, would 
not be applicable in general practice, nor would such experi
ments in natural infections appear likely to give results which 
would further our knowledge of the practical treatment of 
malaria. 

It may be, however, that all or most of the strains of a species 
of parasite in a given area have more or less the same reaction 
to individual therapeutic agents, but as yet we have no precise 
evidence to confirm this view. Indeed, in norther11 India we 
appear to have at least one strain of P. vivax which is suscep
tible to quinine therapy, and another which is more resistant to 
this drug but which is acted upon by plasmoquine plus quinine. 

(ii) Attempts at the determination of the clinical characters 
of one strain in each naturally infected p~tient have many pitfalls: 

(a) The patient may be infected with multiple strains 
of the same species of parasite, each producing different 
degrees or kinds of clinicai manifestations. 

(b) The patient may have acquired a considerable 
degree of immunity, as the result of infection with malaria ; 
but it is, at present, impossible under natural conditions, 
or in the laboratory, to determine with any scientific 
accuracy whether the attack being studied is a relapse, 
a reinfection with a homologous strain, or a superinfection 
with a heterologous one. All these conditions may have 
different effects on the reaction of the host to the infection, 
and of the infection to therapeutic agents.1 

• In malarious countries, the only population which mlght be considered u 
unaffected by acquired Immunity, with any degree of scientific accuracy, would 
be the infant one. Here, again, such a population would almost :;ertalnly 
have to be divided Into those of different racial origin, If the question of natural 
tolerance " were to be taken Into account. I do not think the Commlulon 
would advocate that infected infanta should be left untreated for the purposes 
of a scientific investigation. 
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(c) As pointed out by Colonel JAMES and othet workers, 
individuals in a presumably non-infected community 
may vary considerably in their tolerance to the effects 
of the same strain parasite, some being hypersusceptible 
and others relatively immune. There is also considerable 
evidence to suggest that individuals of certain races 
possess a greater degree of natural tolerance, or power 
to develop such tolerance more rapidly, than do those 
of other races. Under these conditions, there may be 
great apparent differences in the virulence of the same 
strain, unless a sufficient number of persons infected with 
this strain can be studied, a method which is not possible 
in ordinary practice. Indeed, in any such attempts in a 
malarious country natural or acquired tolerance may be 
very important factors (vide the experiments of CmCA 
et al. (1933) with induced malaria in Roumania). 

(d) In view of the large number of undetected mixed 
infections which occur in very malarious parts of the 
tropics, I consider that, even if there were not the 
objections mentioned above, it is not a justifiable proced
ure to leave patients untreated, unless under very strict 
conditions of nursing, medical supervision and laboratory 
control, such as are available in very few places. 

" From the point of view of economy in the consumption of 
qufnine,1 the importance of prescribing a plan of treatment 
applicable to each parasite instead of a • standard plan applic
able to all ' has become greater since the discovery of P. ovale. 
As a general rule, this parasite is so • benign • that one or two 
doses of quinine suffice to cure the attack " (page 208). 

I presume this economy in the consumption of quinine is meant 
for the benefit of the millions of poor who suffer from malaria, and 
not merely a saving under experimental conditions. 

In the tropics and in other poor countries where malaria is preva
lent, it is impos&ible under present conditions to prescribe for the 
vast majority of patients a separate plan of treatment applicable 
to each species of parasite, apart from any question of treatment 

• The ltalica are mine. 
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specially adapted to individual cases. A standard treatment for 
each type of infection might result in an economy of quinine, which 
I admit is an object to be aimed at. But is such an ideal practicable 
for even a very small minority of the malarious population of the 
world 'l 

I agree that, from the point of view of science and research work, 
one should aim at determining the best treatment from a purely 
therapeutic point of view, and then consider in how far such a 
form of treatment is applicable in practice. However, from the 
point of view of the administrations of malarious countries, the 
object to be aimed at is to give the greatest benefit to the greatest 
number of persons for the money available. 

It appears to me that. if one is to employ the skilled personnel 
necessary to diagnose the type of infection, is to determine the 
individual peculiarities of the infection in the patient, and is to 
provide the hospital and laboratory facilities necessary for such 
study, the cost would be very much greater than any saving which 
would be obtained from giving a few extra doses of quinine to a 
patient who might be cured by a smaller amount of the drug. 

Under these conditions, it seems to me that, for practical pur
poses, it is necessary to have some local form of standard treatment 
which will have the desired therapeutic action in the majority of 
cases, irrespective of the species of parasite. Such a treatment 
would enable the physician to give more individual attention to 
those patients who, for any reason, do not react favourably to 
routine measures. 

It was upon such principles that the Indian " standard treat
ment " 1 for the production of radical cures was based by SINTON 
(1930): 

In this treatment, patients suffering from attacks, which are 
probably primary, are given quinine in those doses which it was 
considered necessary to cure radically within a week the majority . 
of the strains of parasite which are susceptible to this action of the 
drug. 

If the patient developed a relapse at a later date, he is given a 
treatment which contains larger, and relatively non-toxic, doses 

• In the light of our present knowledge of strains, which has been gained 
mainly since this treatment was published, it would appear that thi1 1hould 
be regarded as a " local standard treatment ". 
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of plasmoquine in combination with quinine. In this way it was 
hoped to cure radically most of those infections which had shown 
a tolerance to the permanent curative action of quinine alone, and 
which would probably be acted upon by therapeutic doses of plas
moquine, especially when it was combined with quinine. 

Such a routine method of treatment appears to me to be both 
scientific and economi~l, under conditions where the very elabor
ate schemes advocated by the Commission cannot be put into force. 
From the scientific point of view, the treatment is very similar 
to the alternate use of different drugs which the Commission 
recommends for relapsing cases of malignant tertian malaria. 
From the economical standpoint, the cost of the more prolonged 
treatments advocated in the past is avoided, larger amounts of the 
expensive drug, plasmoquine, are needed only for those patients 
who relapse after the ordinary course of treatment (a great saving), 
and. very much of the great expense of special hospital and labora
tory facilities is avoided. 

It appears to me, therefore, that, for the treatment of large 
numbers of patients under those conditions where radical cures of 
the infection are aimed at, some " standard treatment ", suitable 
to the local circumstances, is an essential measure, if one is to obtain 
the greatest benefit of the greatest number of patients for the 
money available. · 

As is discussed in another section, it may not always be in the 
best interests of the population, or the individual, to attempt to 
obtain a radical cure of the infection in all cases. 

C. GENERAL PRINCIPLES FOR THE TREATMENT OF MALARIAL 

INFECTIONS. 

1. Treatment of Primary Attacks. 

The Commission, " in selecting the best treatment " for an attack 
of malaria, says that : 

. " Qui.nine h~s no app~eciable effect when given during the 
mcubat10n penod, and 1t h'ls little effect when given on the 
first or even the second day of the • initial fever '. It is much 
more effective after the patient has had several paroxysms 
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of. fever than at an earlier stage, and ita effect is greatest when 
fever and parasites are beginning to decline as a result of the 
natural defensive mechanism which normal human beings 
possess " (page 209). . 

This and other statements lead one to believe that the Commis
sion advocates that the patient in his primary febrile attack should 
be left untreated for some days. This may be all right under the 
experimental conditions found in mental hospitals, where the 
greatest individual attention can be given to the natural develop
ment and course of the infection in each case .• Such meticulous 
and searching study of each case is very seldom possible under 
ordinary hospital conditions in malarious countries, where very 
large numbers of patients have to be treated by physicians who have 
many other duties. · Nor would it be possible for the ordinary 
practising physician in the tropics, and probably very seldom even 
in Europe. Even in induced-malarial practice, we are told that, 
" in hospitals where there is insufficient watchfulness and attention 
to the blood condition, the fatality due to this strain of benign tertian 
malaria is not less than between 10% and 14%" (page 217). If 
delayed treatment in benign tertian infections can cause such an 
excessive mortality, even among patients receiving ordinary care 
in hospital, how much more dangerous is such a plan of treatment 
likely to be in general practice '! In general practice one has at 
first usually no indication of the virulence of the infecting strain, 
nor can one determine with certainty that a mixed infection is not 
present. 

This question has been discussed by SINTON and MuLLIGAN (1933), 
who state: 

" JAMES (1931) reports that the therapeutic action of quinine 
in benign tertian malaria is considerably enhanced if the 
patient be allowed to develop a certain degree of tolerance to 
the infection before treatment is commenced. He, however, 
remarks that it • would be unjustifiable at present to withhold 
quinine from a case of malignant tertian malaria later than 
the first discovery of parasites in the blood '· 

" It appears to us that, in view of the not uncommon occur
rence of unsuspected mixed infections in malarial patients in the 

. tropics, one is seldom or never justified in allowing any malarial 
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infection to remain untreated .in the hope of obtaining this 
degree of acqilired immunity. It was found by ANTIC (1925) 
that, in experimental mixed infections with P. viuax and 
P. jalciparum, the former parasite could be detected at a very 
early stage of the infection, but that the latter quickly pre
dominated. The more conspicuous morphology of P. vivax and 
its presence in the peripheral blood during the whole of its 
schizogony cycle make it much more easily detectable 1 than 
the small rings of P. jalciparum which are usu~lly present in 
the circulating blood for a much shorter period of each cycle. 
The latter p"arasite might, therefore, be overlooked during the 
first few paroxysms of an acute attack. The difficulty which 
is sometimes experienced in detecting P. jalciparum in some 
early acute cases has been noted by many workers, even when 
there has been no mixed infection to obscure the issue. H the 
patient remains untreated, in the hope that the more benign 
parasite may produce some tolerance to aid the effect of treat
ment, the unsuspected infection with P. jalciparum may 
quickly predominate. Daily blood examinations are usually 
impossible under the conditions of general practice in the tropics 
If treatment be withheld on the assumption that the primary 
diagnosis of P. vivax is correct, the rapid development of 
P. jalciparum may remain undetected until therapeutic 
measures are too late to save the life of the patient, or at 
least to avert a pernicious attack. 

" Many of the older physicians recognised the occurrence of 
spontaneous recovery in the intermittent fevers of the spring 
and winter, and ToRTI recommended that these should often 
be left viribus naturre et imminenti naturre. In the case of the 
autumnal fevers, however, the necessity for immediate treat
ment with cinchona was emphasised. 

" While believing that some degree of acquired tolerance 
probably augments the action of quinine, we do not think that 

1 The difficulty of detecting small forms of P. falciparurn In the peripheral 
blood Is much enhanced by (a) the fact that many workers use the thin and not 
the thick film method of blood examination, and (b) that many workers who 
have not considerable experience of blood exemJnation may confuse some 
rin~, of P. (?lclparum (se~•· lat.) with those of P. pjvaz (e.g., the large rings of 
the lenue parasite, Which Is more common In eastern and southern India 
as compared with the northern form of malignant tertian parasite). ' 
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patients can be left, as a routine measure, untreated so that 
such tolerance will develop. At least, it does not seem a wise 
procedure in areas where P. falciparum is common. The 
shortage of hospital accommodation and expert medical 
supervision in many tropical areas also precludes this method 
as a routine step, however desirable it may be under the more 
carefully controlled conditions of therapeutic malaria. 

"The work summarised by MuLLIGAN and SINTON (1933) 
also suggests very strongly that any immunity, thus acquired, 
may only be effective against the same strain of parasite, and 
will have no very marked effect if the patient be reinfected with 
another strain. Now that several of the new synthetic drugs 
have been found to have a marked curative action in chronic 
infections with P. vivax, the necessity for leaving malarial 
patients untreated in this fever seems to have disappeared to 
a very large extent." 

However desirable such " delayed treatments " may be for the 
purposes of researches into the value of certain therapeutic agents, 
into the mechanism of the development of immunity, or into various 
problems connected with the therapeutic use of malarial infections, 
I do not consider that it is a measure which can justifiably be recom· 
mended for use in the majority of hospitals in the tropics, nor for 
the practising physician of any country, in our present state of 
knowledge. 

2. Treatment to prevent Relapse!l. 

" An endeavour has been made [by the Commission) to indi· 
cate the principles by which, in the present state of knowledge, 
the physician should be guided in selecting a system for preven· 
ting relapses " (page 233). 

The main points given are as follows : 

" The frequency and severity of relapses are dependent 
chiefly on the amount of defensive power which the infected 
person possesses naturally or acquires as a result of previous 
attacks. A scientific method of preventing relapses ahould 
be based on this knowledge or should take this knowledge into 
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account by allowing an infected person to acquire as much 
defensive power as possible. Persons who are treated with 
large doses of quinine or other specific drug at the first onset 
of fever in their primary attack and in each relapse get no 
opportunity of acquiring defensive power to prevent relapses. 
Persons who are so treated usually relapse every month for a. 
very long period. During the primary attack, it may not be 
safe to abstain for a day or two from giving a specific drug, 
but it is quite safe to do so in the first and any subsequent 
relapse. 

" In a scientific system for the prevention of relapses, no 
attempt is made to give 'treatment for the prevention of 
relapses ' during the primary attack. One waits until the 
first recrudescence and then uses the specific remedies in such 
a way that they will assist, rather than hinder, the develop
ment of the patient's natural defensive forces. By repeating 
this plan with the same watchfulness during the second recru
descence (using the specific: drug at a later period and more 
sparingly than in the first recrudescence), and again, if neces
sary, during the third recrudescence, it happens, in most cases, 
that the patient becomes fortified or premunised against the 
disease to the extent that he not only ceases to suffer from 
relapses but fails to have an attack when he is • reinfected '. 
In the Corrunission's view, an endeavour to follow that plan 
should be made for the prevention of relapses of benign tertian 
and quartan fever. But they consider that, for preventing 
relapses of malignant tertian fever, it is justifiable to endeavour 
to sterilise all the parasites by specific drug therapy during 
the first recrudescence . . • The Commission believes that, 
when it is not considered justifiable or practicable to prescribe 
a system for the prevention of relapses which is based on the 
above principles, the best practice is to adopt a system of 
' clinical prophylaxis ' consisting of the administration of a 
small dose of quinine (0.4 grm.) daily throughout the period 
of residence in the malarious country and for several months 
after leaving " (pages 233-234). • 

There are several points which require discussion in this statement 
of the scientific principles advocated by the Commission for the 
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prevention of relapses, if one is to apply these to the treatment of 
malaria outside mental hospitals, or similar institutions, wlwre 
expert facilities and time are available for the work. 

(a) The Value of Acquired Immunity in the Prevention of Rtlapsrs. 

That some degree of acquired immunity is of great importance 
in the control of the clinical manifestations of a malarial attack is 
probably not disputed by most workers. Such an acquired immu
nity also assists materially in the radical cure of the dist•ase, especially 
when augmented by the efTects of appropriate specific tlwrnpy. 
In certain infections, however, even in the presence of opportunity 
for developing a high degree of acquired tolerance, and of spt•ci He 
therapy of a certain nature, relapses may continue to occur over 
long periods, and radical cure of the disease may be dl'layrd for 
months, if not years. In many such cases, it seems to me that, in 
so far as a radical cure of the infection is concerned, the failure is 
not due so much to a low degree of immunity as to a special resis
tance of the parasite to the destructive action of the specific drug 
used. Under these conditions, it would appear to be the obvious 
thing, if one aims at a radical cure, to change the specific drug 
rather than allow the patient to continue relapsing for months in 
the hope of obtaining a higher degree of resistance, and so a " tole
rance ", which may be broken down at any time by adverse condi
tions. 

We are told that by this procedure" the patient becomes fortified 
or premunised against the disease to the extent that he not only 
ceases to sufTer from relapses but fails to have an allack when he is 
reinfected " 1 (page 234). 

It is now generally recogni&ed that, in human, simian and avian 
malaria,. an immunity such as has been described to one strain of a 
species of Plasmodium, may have little or no efTect in preventing 
acute attacks when the host is reinfected by either heterologous 
strains or species of parasite. U the patient be living under natural 
conditions in a malarious country, the elaborate procedure which the 
Comniission has evolved to premunise him will only have a marked 
effect, in the majority of instances, if he is reinfected with the same 

• The italics are mine. 
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strain of Plasmodium. As will be discussed later, such a procedure 
may be very suitable under certain conditions, but it is not what 
the average patient, for whom the Commission appears to cater 1 

and who resides in the tropics for only a relatively short period of 
his life, asks for. U this procedure is to be effective in his case, he 
would have to acquire an immunity to all the local strains of parasite, 
a process which would probably take him some years, during which 
he would be in a continual state of ill-health. It also appears 
probable that such premunition might also fail when the patient 
is subjected to adverse conditions, to a large dose of sporozoites, 
or to infection with new strains if he moves to another locality. 

I do not think, therefore, that such an attempt to develop premu
nition is to be advised for patients whose period of residence in 
malarious countries is short, or who are living under conditions in 
which the chances of reinfection can be avoided to a large extent. 

(b) Delayed Treatment during the Recrudescence or Relapse. 

Upon the occurrence of a recrudescence or a relapse of a primary 
infection, the Commission considers that there is little danger to 
the patient's life. It is suggested, therefore, that the patient 
should be allowed to have several febrile paroxysms, and that the 
amount and duration of specific treatment should be small, so that 
the natural process of premunition may not be interfered with. 

As has been pointed out elsewhere in this note, it is agreed that 
a very considerable percentage of malarial infections are radically 
cured by the treatment given in the primary attack. In induced 
malaria, the reappearance of fever and parasites is, of course, a 
recrudescence or relapse. It is not always so, however, under 
natural conditions in malarious countries. In very malarious 
localities, a patient who returns with a malarial attack some time 
after the termination of treatment for the primary attack is not 
necessarily a relapse. It may be that the primary treatment has 
cured his infection, and that what he now suffers from is a reinfection 
or a superinfection with a heterologous strain or species of parasite. 
Such an infection may give quite as severe clinical manifestations 

1 That is from the point of view of " persons who are in a position to obtain 
expert medical advire and efficient care rather than from that of the mass of 
the population of malarious countries " (page 277). 
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as, or even more severe ones than, the primary infection which was 
originally treated. If such a case be treated by the method which 
is recommended by the Commission as suitable for a recrudescence 
or a relapse of a primary infection, the small dosage and the dl'layed 
administration of the specific drug may allow of such serious 
developments in the infection that it may be too late to save the 
patient's life when proper treatment is instituted. 

Apart from the greater severity of attacks of malignant tertian 
malaria, the report states that, " in hospitals where there is insuffi· 
cient watchfulness and attention to the blood condition, the fatality 
rate due to this strain (the Madagascar) of benign tertian malaria 
is not less than 10% to 14j;, ". Surely when a mortality like this 
may occur in infections with the " benign " parasite treated in 
hospital, one is not justified in recommending delayed treatment 
in general practice, nor, indeed, except under very special conditions 
of hospitalisation. 

(c) A Separate Treatment for Acute Attacks and for Relapses. 

The Commission gives its opinion that : 

" It is seldom or never in the best interests of patients to 
endeavour to combine a plan of treatment designed for the 
prevention of relapses with a plan having for its object the 
rapid clinical cure of an acute attack " (page 214). 

" The two problems (cure of primary attack and prevention 
of relapses) are so entirely different that, in the opinion of the. 
Commission, it is incorrect to endeavour to accomplish them 
both at the same time " (page 215). 

Such a dissociation of the two treatments may be practicable 
and advisable under the conditions of therapeutic malaria, or where 
there is an adequate stall of expert medical, laboratory and nurs
ing personnel to carry it out. Such conditions are, unfortunately, 
very seldom available in the tropics, or in most malarious countries, 
nor could such countries provide the hospital accommodation which 
would be necessary for' the observation of patients over the long 
periods required by such separate treatments. 

As the Commission apparently recognises, or countenances, the 
use of two drugs only (atebrin and quinine) in the treatment of 

5 
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malarial attacks (page 274), such an opinion appears an obvious 
outcome of this. As the clinical effe"cts of these two drugs are 
apparently very similar, there does not seem to be much advantage 
to be gained by administering them at the same time to produce a 
greater effect in the production of a radical cure. Many workers, 
however, consider that, in the prevention of relapses, plasmoquine 
is also an anti-malarial drug of the greatest importance in benign 
tertian malaria. The reasons for this opinion have been discussed 
elsewhere in this note, and for these reasons alone I consider that 
it is not incompatible to combine the latter drug with quinine, so 
that the treatment for an attack and for the radical cure of an 
infection should run concurrently. 

The difference between the treatments advocated by the Com~ 
mission for benign tertian and malignant tertian infections appears 
to depend upon these factors. It seems probable that some strains 
of malignant tertian parasites are more easily eradicated by the 
therapeutic agents advocated by the Commission (quinine and ate~ 
brin) than are some strains of benign tertian by the same agents. 
The dosage of these drugs needed to produce a clinical cure of the 
acute attack of malignant tertian malaria is usually greater than 
that needed for benign tertian infections. Under these conditions, 
without the administration of excessive doses of the drugs, the 
chances of obtaining a radical cure in the latter (and what some 
people believe to be the 'more easily cured) infection are greater. 
I think it is probable that, if the Commission had been convinced 
of the value of plasmoquine in the treatment of certain benign tertian 
infections, it would not have made any essential differences between 
the principles of the systems of treatment advocated for these two 
kinds of malarial infection. 

(d) Clinical Prophylaxis. 

" Clinical prophylaxis is correctly defined as being a pro~ 
cedure for curing slight clinical attacks of malarial fevers
it is a curative, not a prophylactic measure " (page 204). 

" The Commission is of opinion that quinine is effective for 
this purpose and that it is the best drug to use. The correct 
plan is to take a daily dose of 0.4 grm. (6 grains)" (page 274). 
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I am in complete agreement that beneficial results, with l't'gard 
to morbidity and mortality, may be obtained in malarious al't'as 
by the plan advocated. However, I do not consider that such a 
plan can be carried out on any large scale, except under very special 
circumstances, among the undisciplined and uncontrolled popula
tions who form the bulk of the malarious people of the world. 
Apart from the trouble of inducing an uneducated population to 
take such a drug in the absence of clinical syJnptoms, the expense 
of the drug and the cost of distribution would be so prohibitive 
that the scheme appears to me to be an ideal which few Govern
ments can hope to aspire to under the present financial conditions. 

In Army practice, I have had very good results in lowering the 
malarial morbidity and inefficiency among .troops by this measure, 
but I am unable to understand how the Commission can reconcile 
such a continuous use of quinine with its theories of the action of 
quinine, and its desire to avoid a waste of this drug. 

We are told that: 

Quinine has little or no action until a febrile attack i& imminent 
or has already occurred • • • Quinine exhibits precisely the 
same lack of therapeutic action when it is given during the 
fever-free and parasite-free period just before the onset of the 
type of relapse known in England as a • recurrence ' (the type 
in benign tertian malaria which occurs usually about eight 
months after infection)" (page 203). 

These statements appear to be based mainly upon the study 
of benign tertian infections only, and that of one or two strains of 
this parasite, in so far as I can judge from the data given by the 
Commission. No evidence appears to be produced that such ia the 
case in infections with other species of Plasmodium. The Commis
sion seems to have forgotten, as in many other instances where 
such general statements are made, that P. vivax is not the only 
species of human nialaria parasite, and that different atraina of 
even the same species of parasite lllllY not react in a similar manner 
to the same drug. 

Again, it is stated that " quinine has no appreciable elTect when 
given during the incubation period, and it has little elTect when given 
on the first or even the second day of the initial fever " (page 209) ; 
and that, when the primary attack has been cured by a abort course 
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of treatment, " no advantage whatever is derived from continuing 
to give the specific drug during that fever-free and parasite-free 
period " (page 213). 

If such be the case in infections of all kinds, the administration 
of quinine daily seems to be paradoxical from a scientific point 
of view, and suggests that the observations quoted on the effects 
of quinine may only apply to special strains of P. vivax. 

If we admit these statements of the Commission, it seems to me 
that such clinical prophylaxis must be a deplorable waste of an 
expensive drug like quinine, economy in the use of which is advoca
ted. If, however, one would follow out the theoretical argument to 
its logical conclusion, it seems to me that the rational fonn of clinical 
prophylaxis to be recommended would be to give every person in _a 
malarious area a supply of quinine which he would take when he 
felt fever to be imminent-i.e., to catch the infection at the time 
when the Commission states that this drug has its greatest effect. 
It is, however, such an irregular use of " prophylactic quinine " 
which many workers in blackwater fever areas condemn. 

One of the reasons given by the Commission for its advocacy of 
this method of clinical prophylaxis is that " it does not entirely 
eradicate the infection, the defensive mechanism of the body is 
continuously at work and becomes increasingly powerful as time 
goes on (' acclimatisation without risk ') " (page 235). If, as one 
is led to believe, the defensive mechanism of the body is stimulated 
by the parasites, one would argue that a much more powerful 
stimulus would be given if they were destroyed only when they were 
sufficiently numerous to produce fever (i.e., when fever is imminent) 
rather than being continually kept at a very low level. It may be, 
however, that the Commission believes that quinine per se, in the 
doses advocated, increases the defensive action of the body, but we 
have no conclusive evidence that it does so. Again, the Commission 
may believe that parasites killed by quinine are a much more active 
stimulus to defence than those which are destroyed by the natural 
body mechanism. If the latter be so, it would seem rational to 
stimulate this action as early as possible by giving quinine when 
parasites are found, irrespective of whether the clinical condition 
of the patient indicates such treatment as a necessity or not. The 
Commission, however, appears to recommend that, as far as possible, 
such acute attacks should be left untreated. 
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If the benefits of clinical prophylaxis after a single infection are 
thought to depend mainly upon an increased defensive action of 
the body, its benefits would, theoretically, be applicable to one 
strain of one species of parasite only, for the defensive action against 
a single strain should have little or no effect upon superinfection 
with a heterologous strain of species Plasmodium. According 
to the statements of the Commission, clinical prophylaxis should 
have no action in the prevention of superinfections, because it 
says that " quinine, even in curative doses, has no true causal 
prophylactic action " (page 197). 

If, however, as would appear to be indicated, one of the advantages 
claimed for this method is that " it enables troops and agricultural 
and other workers to carry out their daily task " (page 235), I am 
unable to reconcile this with the statements of the Commission. 
The latter tells us that quinine has : 

(a) No true " causal prophylactic" effect : 
(b) No appreciable effect during the incubation period, and 

has little effect when given on the first and even the second 
day of the initi!l-1 fever : 

(c) Little or no action until the febrile attack is imminent 
or has already occurred : and 

(d) Has the same lack of therapeutic action when given 
during the fever-free and parasite-free period just before relapse. 

As I presume the object of " clinical prophylaxis " is tll prevent 
the occurrence of clinical attacks of the disease, I do not understand 
how it can do so ijwe are to accept the statements of the Commission. 
The theories mentioned suggest that its effects will only come into 
action when an attack has already developed, and has possibly 
been in progress for some time. 

If such populations or single individuals are not liable to reinfec· 
tion and superinfection (either because of their locaf environment 
or because of protective measures against infection), in my opinion, 
if one accepts the statements of the Commission, the obvious course 
would not be to give clinical prophylaxis, but to attempt to cure 
radically each infection as it is discovered. This would probably 
be a much less expensive measure than daily clinical prophylaxis 
carried out over long periods, with a great chance that a relapse 
will occur when it is discontinued. 
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Although ·1 am unable to reconcile with its advocacy of" clinical 
prophylaxis" the dogmatic statements of the'Commission upon the 
action of quinine upon certain stages of the malarial infection, yet 
I am in complete agreement with the Commission that this measure 
may be of the greatest practical value under those conditions where 
it can be properly carried out. 

IV. CONCLUSIONS AS TO THE GENERAL PRINCIPLES OF 
THE THERAPEUTICS OF MALARIA, BASED ON A STUDY 

OF THE REPORT AND OF THE WORK IN INDIA. 

The Commission, in its report, has dealt with modern therapeutics 
~f malaria from" the point of view of persons who are in a position 
to obtain medical advice and efficient care rather thai) from that 
of the mass of the population of malarious countries " (page 277). 
Unfortunately, the vast majority of our millions of malarious sick 
in India are not in a position to obtain such advice and care, and it is 
probable that the same holds good for many other malarious countries. 

Although in writing this article I have been asked to indicate 
those points upon which I disagree with the findings of the Commis
sion, yet I would like to point out that the report is a mine of valu
able information to the worker who is familiar with modern studies 
on the therapeutics of this disease. The investigations which have 
been carried out by workers under the auspices of the Malaria 
Commission have shed much new light upon the problems of immu
nity and therapy in malaria. In the light of this information and 
our Indian experiences, I would like to suggest what I i:onsider, 
in our present state of knowledge, to be the principles upon which 
malarial therapy should be applied by the clinician and field worker, 
as distinct from the research or laboratory worker. It is the last 
for whom the Commission's report appears to cater mainly. 

Fo~ the application of such therapy, infected populations may be 
divided into two main groups, in which, as judged in the light of 
our present knowledge, the object of treatment is distinctly different. 
These groups are : 

(a) Those individuals in whom the risk of reinfection is 
relatively slight or absent, because of environmental factors. 
or of anti-malarial measures of various kinds ; and 



THERAPEUTICS OF MALARIA 701 

(b) Individuals who are liable to reinfection or su~rinfec
tion within a very short time after the termination of treat
ment. 

1. AMONG INDIVIDUALS LITrLE LIABLE TO REINFECTION, 

In individuals situated under these conditions, one should aim 
at the production of a radical cure of the infection at the earliest 
opportunity, and by such methods as have been discussed above, 
or by such new methods as may be considered suitable. 

If such persons are not liable to reinfection at frequent intervals, 
there appears to be no object in allowing them to acquire, by pro
longed latent infection, an immunity which would be of value only 
against the infecting strain. The chances are that they may be 
infected on the next occasion by a heterologous strain or species, 
against the clinical effects of which their hard-won immunity may 
have little protective power. Under such conditions, the patient 
will have suffered, to little advantage, the long series of relapses and 
recrudescences advocated by the Commission. 

In the production of radical cures in such individuals, I consider 
that, wherever possible, the treatment for clinical cure and that 
for radical cure should be co~ined. In. this way the period of 
morbidity and inefficiency would be cut down as much as possible
very important points economically and from the patient's standpoint. 

As the meticulous individual attention recommended by the 
Commission is very seldom possible in practice, the greatest benefit 
for the greatest number of persons will probably be obtained by 
some form of " local standard treatment ". Where satisfactory 
treatments of this nature do not already exist, they will need to be 
devised to suit local conditions, after careful study. While such 
" local standard treatments " will probably be found efficacious 
in the majority of cases, the therapy of certain patients will require 
more detailed attention ; but, by the exclusion of the patients who 
have reacted, the clinician will be able to devote more time to the 
cure and treatment of these refractory ones. 

In our present state of knowledge, it seems to me that, both from 
the point of view of economy and because of their marked action 
on malarial infections, quinine or some of the other cinchona alka
loids should form the basis of all such " standard treatments ". 
The newer drugs have in some cases advantages which the cinchona 
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alkaloids do not possess, but they have also disadvantages not 
shared by those alkaloids. In my opinion, such new drugs can only 
be considered as adjuvants to the action of the cinchona alkaloids, 
more especially because of their relatively high cost, which places 
them beyond the reach of the majority of patients. 

Under these conditions, where possible, the " adjuvant " action 
of these and other drugs should be taken advantage of in treatments 
which aim at a rapid clinical cure. Certain drugs can with advan
tage be used in combination with the cinchona alkaloids, while 
others may be substituted for them in those infections which for 
any reason have proved refractory to the radically curative effects 
of quinine, alone or in combination with certain adjuvants. 

2. AMONG INDIVIDUALS LIABLE TO CONSTANT AND FREQUENT 

REINFECTION. 

There is much evidence to support the view that, when, by 
natural or therapeutic means, an individual is radically cured of an 
infection with one strain of parasite, irrespective of its species, he 
rapidly loses most of any acquired immunity or premunition which 
he has developed to tllis strain as the result of his infection. The 
evidence available suggests very strongly that, to maintain any 
high degree of such " tolerance " to the clinical effects of infection, 
it is necessary that the individual should continue to harbour the 
parasites of this strain-i.e., that his defensive mechanism should 
be continually stimulated either by the parasites of a latent infection 
of the strain or by continued reinoculation with the same strain. 

If these facts be correct, and they appear to be so, it would seem 
that the production of a radical cure under conditions where rein
fections are frequent is contra-indicated. Such cures of the infec
tion would, theoretically at least, leave the patient more liable to 
severe clinical attacks, if the intervals between the reinfections with 
the same strain of parasite were greater than the duration of his 
immunity after radicai cure. 

An almost identical suggestion is also put forward by the Com
mission in its report : 

(z) " A therapeutic policy designed to reduce the severity 
and fatality of the disease rather than to eliminate the parasites 
radically and completely is one that, in existing circumstances 
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in some severely affected countries, can be justified on scientific 
grounds. It is known, for example, that, in some localities 
in Africa and other tropical countries, the entire native popu
lation above one year of age harbour malaria parasites in their 
blood continuously, although no one above a few years of age 
suffers any appreciable illness attributable to the parasitic 
infestation. The latter result is due-as has bt•en proved by 
laboratory investigations made in connection with the practice 
of malaria-therapy-to the fact that many persons who are 
repeatedly infected and reinfected with malaria quickly become 
immune to the clinical effects of the infecting organisms, 
although the parasites themselves survive and continue their 
life cycle in the human host. This condition of acquired 
immunity resulting in freedom from malarial disease after 
childhood is advantageous to the populations concerned, and 
radical interference with the process by which it comes about 
might be most unwise " (page 189). 

(il) " It might be most unwise in some malarious countrits ... 
to interfere too radically with the natural process by which 
the indigenous inhabitants acquire immunity to the disease " 
(page 278). 

The evidence available suggests, therefore, that, in certain com
munities liable to constant reinfection, it would be inadvisable, or 
even harmful, to attempt to produce a radical cure of any infections 
detected. During the process of development of the tolerance 
which protects the individual from clinical manifestations, he has 
probably gone through many acute attacks as he became infected 
and superinfected with the different local strains and species of 
Plasmodium. In this prolonged process, it is probable that, in the 
absence of treatment, many of the sufferers succumb to these 
infections before they attain the necessary degree of tolerance. 
In such populations the object to be aimed at would appear to be 
to provide treatment for those clinical attacks of the disease which 
cause so much morbidity, mortality and labour inefficiency, and not 
to attempt treatments which aim at radical cures of the infection. 

In so far as Indian conditions are concerned, SINTON (1935) says: 
" Most of the uncontrolled rural population of India have 

(a) no wish to continue treatment after the fever and clinical 
manifestations of malaria have disappeared and (b) have 
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not the financial means to pay for the cost of a treatment 
which might produce a permanent cure of the infection that 
is troubling them at the time. Even if they could be cured, 
the chances of reinfection at a comparatively early date are 
great in many places. Under such conditions of liability to 
reinfection, the attempt to produce a permanent cure seems 
futile and, indeed, may have unfortunate effects. As pointed 
out in our monkey experiments and as noted in malarial 
investigations in Europe, the patient who survives an attack 
may develop an immunity to the strain of parasite which infects 
him, and this immunity may act as a considerable protection 
against another infection with the same strain. Such latent 
infections under ordinary conditions do not produce very 
severe clinical effects, and such as are produced are usually 
easily controlled by a little treatment. As we have not solved 
the problem of the prevention of reinfection among the rural 
population-i.e., the destruction of the infected insect host
or means for preventing the transmission of the disease by it, 
attempts to produce a permanent cure of the infection appear 
to be a waste of money in most cases. 

" Under these conditions, in my opinion and in our present 
state of knowledge, the objects to be aimed at are (a) to make 
available suitable treatment which every sufferer can obtain, 
either free or within his financial means, and (b) to ensure 
that such treatment can be obtained by the patient with ease 
in whatever place he may be. The result of such provision 
would be that a sufferer from a malarial attack would have 
treatment available, and thus (i) diminish the risk of a fatal 
result, (il) diminish the intensity and duration of the attack, 
and (iii) curtail the period of physical disability. " 

Such a system of clinical cure among populations liable to reinfec
tion should not interfere radically with the development of their 
" tolerance " to the clinical manifestations with infections of the 
local strains, nor in the presence· of continual reinfection should 
it interfere seriously with any immunity already acquired. 

This would seem to me to be in line with the aim of the Commis
sion to 

" replace present schemes of • mass treatm~nt • by a rational 
scheme designed to stop malaria from being fatal and to 
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mitigate its severity without at the same time interfering 
unduly with the process of acquiring Immunity which is so 
advantageous to the populations concerned when their childhood 
is passed " (page · 279). 
Because the majority of rural populations are comparatively 

stationary, as they advance in age they should gradually acquire, 
through a process of infection, reinfection and superinfection, a 
,, tolerance " to the clinical manifestations of infection with the 
local strains under most circumstances. Such a tolerance might 
be broken down temporarily by certain factors especially affecting 
the individual. Apart from individual failure of tolerance, we 
may also have such a failure on a larger scale in a community. 
Such a failure may occur as the result of an excessive dose of infec• 
tion, or from infection with foreign strains or species of parasites. 
The latter condition is usually most evident under conditions of 
emigration to a new area, or where" tropical aggregation of labour " 
occurs (vide SINTON, 1932) • 

. This power of developing tolerance appears to be present to a 
difTerent degree in different races. As has been proved by experi
ments with induced malaria, the degree of individual susceptibility 
to the clinical effects of malarial infection in previously uninfected 
persons may vary very considerably. It would also appear from 
field observations in various parts of the world that certain races 
may possess a considerable degree of so-called" natural immunity " 
to malarial disease as compared with other races. It is possible 
that, through very many centuries of exposure to intensive, ·un
treated malaria, persons with a greater susceptibility to the disease 
would be more liable to death in ·childhood, and would be weeded 
out. So the race would be continued by survivors (the adults) 
having a more marked degree of tolerance or power to develop 
such tolerance rapidly. Such a trait might possibly be transmitted 
as a dominant Mendelian character, and so, after ages of residence 
in a highly malarious country, a race was evolved in whom the 
majority of the individuals possessed this character of diminished 
susceptibility or increased power to develop tolerance to the disease, 
at least in so far as the local strains and species of para,ite are 
concerned. 

The diiTerence between the " naturally tolerant " and the " sus
ceptible " popuhtions would appear to be mainly one of degree, 
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in so far as the principles of treatment are concerned. In the 
former case the individual probably acquires more rapidly and more 
strongly a" tolerance "to the local strains or species of parasites than 
does the latter. Under the same conditions in a" susceptible" popula
tion, the clinical attacks of the disease would be severer, the amount 
of morbidity and mortality would be greater, and the time taken 
to acquire immunity would be longer, than in a" naturally tolerant." 
population. The former population would probably need much 
more frequent treatment and a larger dosage of specific drugs to 
cure their symptoms. Such a system of treatment would probably 
be necessary until the patient reached a greater age than in the case 
of the " immune " population. 

3. CLINICAL PROPHYLAXIS. 

This has already been discussed. Such a system of treatment 
appears to me to be recommended chiefly when large bodies of 
people are sent into areas in which they have little or no immunity 
against the local strains of parasite, and it is desired that as few 
persons as possible will develop clinical manifestations of malaria 
during their stay in the area. The good effects of this method 
would appear to depend upon the fact that the number of parasites 
in the patient's body, as the result of infection and reinfection,.are 
kept below pyrogenic limits by continual small doses of quinine. 
It is really an early " clinical curative " treatment. 

This method may help the individual to develop a considerable 
degree of immunity to reinfection or superinfection with local 

· strains or species of parasite. The cost of such a daily dosage of 
the specific drug is too great to enable such a method to be employed 
except under very special conditions. 

4. SUMMARY OF THE SUGGESTED PRINCIPLES OF MALARIAL 

TREATMENT. 

(i) In populations of individuals in whom the chances of re
infection are comparatively slight, the treatment adopted should 
aim at a radical cure of the infection. 
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(ii) In populations liable to constant infection and reinfection 
with multiple strains and species of parasite, such a radical cure 
should not be attempted, but the treatment should aim at the 
production of a rapid clinical cure of attacks of the disease. 

(iii) Under special conditions, where it 'is advisable to reduce 
the malarial morbidity and inefficiency in any population to the 
lowest limits for a relatively short period, clinical prophylaxis should 
be employed, if frnancially sound. 
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SCHOOL MEDICAL INSPECTION. 
IN THE UNITED STATES OF AMERICA 

by 

JAMES FREDERICK ROGERS, M.D., Dr.P.H., 

Consultant In Hygiene, United States Office of Education, Department of the 
Interior, Washington; D.C. 

INTRODUCTION. 

"We have many doubts whether our conuiJ.on schools will ever 
become what they ought to be as places for the promotion of health, 
as well as of knowledge and piety, until they are brought under the 
care-more or less-of judicious medical men, and until the latter 
make it their constant duty to watch over their physical education 
and management. Until the teachers of these schools can be 
trained to a thorough and practical knowledge of the science of 
human life and health, there will be a thousand things of frequent, 
if not daily, recurrence in every school which will require medical 
attention. Or, to say the least, there will be daily or hourly recur
ring cases which will raise these enquiries in the minds of the honest, 
faithful, enquiring teachers who have had their minds turned to the 
subject of health, and a desire implanted in their bosoms to obey its 
laws, which they will remember or note down, and be glad to present 
to the medical man at his semi-weekly, weekly or monthly visits. 
For, say what we will of the novelty of such a plan or proposal, our 
schools, ought to have their regular physicians, as much as our 
houses of industry, our almshouses or our penitentiaries."l . 

1 ALcoTT, W. A., " Health In Common Schools" ; Boston, 1840. 
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So wrote Dr. William A. ALcoTr, of Boston, in 1840 ; but it was 
not until half a century later (in 1894) that this city became the 
pioneer in methodical medical inspection of schools in this country, 
In doing so, however, it followed an example which had been set 
abroad for many years. 

Doubtless, enthusiastic physicians, like ALcoTr, had previously 
lent their services occasionally to the improvement of school condi
tions in various parts of the country; but in 1894, after four years of 
effort on the part of the Commissioner of Health of Boston, fifty 
"medical visitors" (one for each school district)were appointed in that 
city. These physicians visited the schools daily and examined "all 
children thought by their teachers to be ailing". The teachers and 
doctors both proved efficient, for, in four months, over 9,000 
children were examined, of whom 5,825 were found to be ailing and 
1,033 were sent home. Among these were 58 cases of diphtheria, 
19 of scarlet fever, 42 of measles, 17 of whooping-cough, 35 of mumps, 
22 of chickenpox and 7 of congenital syphilis. The superintendent 
of schools commented, " I believe the importance of this work can 
hardly be overestimated". New York City followed the example 
of Boston in 1897 by the appointment of 134 medical inspectors. 

As might have been expected, the findings of these earlier exami• 
ners were largely skin diseases, and the exclusion of the infected 
children from school removed them from the source of instruction, 
but did not always result in their treatment or cure. Experiments 
in New York City with nurses who either treated such children in 
school or secured their treatment by the parents solved the difficulty, 
and in 1902 the first staff of school nurses was appointed. 

STATE LEGISLATION. 

In 1899, the State of Connecticut passed a law requiring the exami· 
nation of all schoolchildren by teachers, every three years, for 
faults of vision, and by 1905 many school physicians had taken up 
the examination of children for these and other defects. Statistics 
of diseases or defectiveness were accumulated in large and" startling" 
figures, but the results in " correction " or treatment were compara• 
tively small until, as for skin diseases, the nurse was made a home 
visitor and educator concerning the meaning and intent of the 
child's examination. 
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By 1910, over 400 cities had made a beginning in medical inspec
tion, and there has been a rapid development of such work since 
that time. Nevertheless, medical inspection is by no means 
universal, and only recently we saw an account of its introduction 
into the schools of a community of considerable size, which account 
read, with its enumeration of the" defects discovered", very much 
like such reports of a quarter of a century ago. 

In the United States we have no national administration of educa
tion, nor have we a central directing officer in matters of health. 
The powers of the Public Health Service for protecting the country 
at large from the importation of disease and defectiveness from 
without its borders are unlimited, but within those borders its 
work (in the States and in inter-State matters) is advisory and co
operative. The United States Office of Education has no general 
administrative functions, its prescribed purposes and duties being 
the collection and diffusing of information in the various educational 
fields. In educational matters, including school health conditions 
and health activities, each State is a law unto itself and (if local 
interest is sufficiently developed) sets up its collective ideas of what 
should be 'done in its statutes. Forty of our States have reached 
the legislative stage with reference to the medical examination 
of schoolchildren, and, since few of these laws are alike, the subject, 
even from the standpoint of what is prescribed or permitted in 
each of the States, presents a varied picture. Under these laws, 
the State Department of Education is not expected to offer more 
than information and general direction, nor, except in two States, 
does the State Department of Health exercise active control. What 
happens in the schools (if anything takes place) is left chiefly to 
local boards of education or of health. We mention education 
first, because the local development of medical inspection is usually 
left, by law, to its initiative. 

As a consequence of this lack of central direction and the variety 
of State laws, we have medical inspection in every conceivable form 
and degree of evolution, or it may be without form and void. A 
summary of the main features of the State iaws will indicate what 
is required or permitted. · 

. In ~7. States _th_e law is more or less mandatory in its wording ; 
m 13 1t IS pernuss1ve. In 3 the examiner is to be the county healtl) 
officer ; in 5, a physician ; in 3, a nurse ; in 7, the teacher ; in 9, 
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a ll~ysician or nurse ; in 6, a physician or teacher ; in 5, a. physician, 
teacher or nurse ; in 2, a dentist (in these States the law refers only 
to dental examination). · 

As to frequency of examinations, 20 States require or permit an 
annual, 2 a biennial and 3 a triennial examination. This i~em 
is omitted in other laws. -· 

Examination of vision only is specified in 1 State ; of sight and 
hearing in 3 ; ·sight, hearing and breathing in 1 ; sight, hearing, 
breathing and teeth in 1 ; sight, hearing, nose and throat, 1 ; teeth, 
2 ; growth and development, 1 ; and a more general examination 
in 14. The nature of the examination is not mentioned in the 
remaining laws. The specifications given do not prohibit examina
tions of other organs, but were doubtless intended to emphasise 
the importance of certain readily observed defects. (It should 
be stated here that, in States with DO medical Inspection laws, 
excellent systems of examination have been developed in some 
school systems.) , 

In some States the parent may refuse to have his child examined 
by the school physician (which is rarely the case), or the physician 
is legally restricted from removing the child's clothing witllout 
periD.ission of parent or guardian (a law which is usually ignored). 
In l State the parent may be fined for refusing examination. One 
law limits the number of c_hildren to be assigned to a physician at 
2,500, and in 2 States it is required that teachers in training be 
instructed in methods of examination for diseases and defects. 

Where a S~te administrative authority is specified by the law, 
this, in 13 States, is the pepartment of Education, in 11 it is the 
Department of Health, and in 9 there is to be joint management. 
Save in half a dozen States, the State " authority ", whether of 
education or health, is confined chiefly to the preparing of examina
tio~ blanks •. The exceptions will be mentioned later.· 

Locally, the matter of administration i• conferred in 30 States 
on the educational authorities, in 6 on the he!llth authorities, and 
in 1 there is to be joint control. · 

6 



SUMMARY OF STATE LEGISLATION FOR MEDICAL INSPECTION. 

State Law 
State 

authority' Local ~~- ~i authority = ~::: 
,:; it. 

1 2 3 • 5 

Examiner How often 

6 7 _____ , __ ----1-----:- ________ , ___ _ 
Alabama Yes 

Arizona • • . . . . . Yes 

Arkansas • . . . . . Yes 

California . . . • • . Yes 

Colorado ...•. ; . Yes 
Connectlcu t . • . . Yes 

Delaware • • . . . . Yes 
Florida • • . . . . . . Yes 

Georgia • . . • . . . Yes 
Idaho • . . . . . . . . No 
Illinois • . . . . . . . No 
Indiana . . . . . . . Yes 
Iowa • • . . . . • . . Yes' 
Kansas ••.•.... Yes 
Kentucky . . • . . . Yes 

Louisiana • • • . • • Yes 

Maine . . . . . • . . . Yes 

Joint 

Education 

Education 
Education 

Education 
Health 

Health 

Joint 

Health 

Joint 

Education 

Joint 

Education 

Education 

Education 
Education 

Education 
Health 

Health. 

Education 
Education 
Education 
Health 

Education 

Education 

p 

p 

p 

M 
'M 

p 
M· 

p 

•p 
M 

M 

M 

County health officer 

Physician, nurse and den
tist 

Annual 

Physician, 
teacher 

nurse and Annual 

"Physical Inspector"' certi-
fied by State 

I 
Teacher 
Physician, nurse, teacher, 

· optometrist 
Physician and nurse 
Count:,: medical Inspector 

Commissioner of health 

Physician 

Dentist 
County health officer and 
public health nurse. 

Teacher 

Teacher or physician 

Annual 
Annual 

Annual 

Annual 

Annual 

Annual 

Annual 

Extent of examination, etc. 

8 

Any defect and deformity. 
Physical and mental. 

Not stated. 

Contagious disease and defects. 

Sight, hearing, breathing. 
Vision for all. Other defects 
where physician is employed. 

(No physician shall be assigned 
more than 2,500 children.) 

General examination. 

General. 
Dental. 
Dental. 

Sight, hearing, and diseases of 
eyes and ears. 

Sight, hearing, and any other 
defects interfering with school 
progress. 

... -... 



Maryland •••••• Yes Joint Education p Physician Atleast every Sight, hearmg, and any other 
two years defects Interfering with school 

progress. 

Massachusetts •• Yes Joint Education M Physician ~ teacher for Annual Sight, hearing, and any other 
sight and hearing defects interfering with school 

progress. (Teachers. to be 
instructed in normal schools.) 

Michigan ...... No 
Minnesota Yes Joint Education M Physician, nurse and -

teacher 
z 

Mississippi Yes Education Education M Available agencies Periodic .; 
X 

Missouri ......•. Yes Health Education p Physician, nurse, supervi- Periodic t'l 
sor of physical education 

~ Montana •....•. Yea Education M Physician General health condltiona. 

Nebraska .••... Yes Health Education M Teacher Annual Sight, hearing, teeth, mouth -.; 
breathing, and communicable t'l 
dlsease. 1:1 

Nevada ....... Yes Health Education M Teacher Annual til 

New Hampshire • Yes Education Education M Physician ; teacher for eyes Annual Sight and hearing ; defecta and ~ and ears dlseases. 

New Jersey .••• Yes Education Education M Physician or nurse Any defect., also growth and t'l 

"' development (annually). 0 
New Mexico •.•. No 'll 

New York ••.•. Yea Education Education M Physician ; teacher for eyes Annual Vision and bearing by teachers > 
and eara (Teachers to be trained.) !!: 

North Carolina • Yes Health None M Teacher At least every (Parenta notiOed of serious 1:':1 

three yeara defec:ta by State board of :!) 

health.) ~ 
North Dakota •• Yea Health Health p Physician or nurse Annual 
Ohio .......... Yes Joint Health p Physician or nur.e 
Oklahoma ••. · •• No' 
Oregon ........ Yes Education Education M Teacher Annual Obvious phyakal defec:ta. 
Pennsylvania .•• Yes Health Health M Physician Annual All defecta. 
Rhode Island ••. Yes Education Education M Physician ; teacher for eyes 

and ears 
_, ... 
"' 

See aot• at - ot table.. 



., 

SUMMARY OF STATE LEGISLATION FOR MEDICAL INSPECTION (ron/inualion). 

.- ~. ~I Stat• Local ~ .:! Extent of examination. etc. State Law authority' authority ~~e Examiner How often ... = ~ •· ,i1i I< 

1 . 2 3 4 s 6 7 8 

South Carolina Yes Health Education M Physician, dentist, nurse Annual Medical and dental. 
South Dakota •. Yes - Health p Public health nurse - Eyes, ears, nose, throat, teeth, ... and communicable diseases. 
Tennessee ....•. No - - - - -
Texas ......... Yes -· Countv court p Nurse -
Utah •.•... ·, ... Yes Joint Education M Physician or teacher Annual Sight, hearing, teeth, and 

,Vennont ...... Yes Health Education •M 
mouth breathing. 

Teacher, physician and Biennial Sight and hearing by teacher. 

Virginia ... ~ ~ .. Yes Joint Education M 
nurse 

Teacher, physician and Annual Sight and hearing, weight.and 
! . . .. ..nurse nutrition, throat and nasal 

obstruction. 
Washington .... Yes - Education p Physician or nurse - May be established In cities of ...... 

; first class and no objection to . ' ..... 
work by volunteer .. nurses 
elsewhere • 

. Weo.t·•Virglnia· ·. ·. Yes - ,:::ducation •M,P Physician or nurse -~Wis~nflin ..... No 0 •••• - - - - -Wyoming ...... Ye• Education Education •M Teacher Annual Sight, bearing, nose, throat. ... 
. ' . .... 

(Specific tests provided by , . . . . . . . 
·-" - Jaw.) 

I .. .. 
1 State authority • especially as regards the Department of Health, is seldom more than that of preparing blanks for examinations . . 

Wherf' there is a county health omcer · · · · 
1 For vision. · 

. • Power to establish d~ntal clinics. , , • 
1 

Free dental examination required. First and second class cities and •· Jn school districts". 
• I-IA!II some local ordinances. 
' Sit-eht and hearing. 

, : · f!.iandatory for .indep~ndent, pennlssive for other districts. , , 
I· or incorporated cities and towns. More or Jess mandatory, 27 i permissive, 13. 



.In 1930, a committee on legislation of the.White House Conference 
requested the opinions of representative medical inspectors through
out the country as to the desirable content or State laws. In general, 
they agreed that :. 

1; Legislation should not ·be tqo specific in its requirements. 
· 2. The law should be mandatory. 

3. The State Department of Education should be made 
responsible· for carrying out the provisions of the law. 

4. There should be a State Director of Medical Inspection. 
5. The local Board of Education should be made responsible 

for the local administration of the law. 
6. There should be nothing in the law to limit the thorough

ness of examination. 
7. The examiner or examiners should be specified, or, at any 

rate, the official in 'charge of examination. 
8. The training of ieachers for the detection of signs of 

. communicable disease and of gross physical defects 
should be required. 

9. The securing of the consent of parents for examination 
·of children should not be mentioned. · 

10. Permission for the setting up of dental or medical'clinics 
should be granted by the law if it seems needful to have 
them. 

11. PrQvision for mental examinations of schoolchildren 
. should be included. , .. 

One condition which inclined some of the correspondents to prefer 
control and direction by the Department of Education rather than 
by the Department of Health is that there is less of politics' in the 
former and, hence, likelihood of better tenure of office and better 
personnel. Another reason for such direction is that, aside from 
the control of communicable disease, the work of medical inspection 
is chiefly educational and should be correlated with the general 
health educational work of the school. . 

The work of the modern Department of Health is largely educa
tional, and there is much to be said for the administr!ltion of school 
medical inspection by that department. This view of the subject 
has been admirably stated by Professor HIScOCK, of Yale University, 
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as editor of the report of the Committee on Administrative Practice 
of the American Public Health Association : 1 

'' Broadly speaking, for economy of service and simplicity 
of organisation, health supervision should be exercised through 
one administrative department. Whether this be the Health 
Department or the Department of Education is of less import
ance than the assurance that the work is done effectively . . • 

" The health examination is primarily an educational 
experience for parent, teacher, nurse and child. It is most 
desirable that the parents be present, and this will often provide 
the first opportunity for the .parent to understand the nature 
and significance of a health examination by a physician. It 
should reveal the physician to the child in the new role of an 
understanding friend, and the child to the physician as a distinc- . 
tive personality requiring his best wisdom and understanding 
to comprehend and advise. Teacher and nurse should add 
their knowledge of the child, and in turn profit by the physi
cian's advice regarding the child. In so far as is administrative
ly practicable, the teacher should be present at the examina
tion to add still greater significance to it, to help interpret the 
child to the physician, and to benefit by the first-hand advice 
of the physician regarding the child." · 

STATE-WIDE ACTIVITIES. 

A few States stand out as deserving mention of State-wide work 
under the administration of the State Department of Health or of 
Education. 

In ~ew York State, the Commissioner of Education is requested 
to appoint a " compt'tent physician as State medical inspector of 
schools whose duty it is to carry out the provisions of the medical 
inspection law". 

In the course of twenty years the State director has developed a 
considerable staff, consisting, at the present time, besides himself, of: 

A general supervisor of medical inspection ; 
A supervisor of sight and hearing ; 

' H1seocK, Ira V., "Community Health Organisation ". The Common
wealth Fund, New York, 1932. 
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A supervisor of oral hygiene ; 
A supervisor of heart and lungs ; 
A supervisor of psychiatry ; 
Two supervisors of school-nursing ; 
A supervisor of health for teacher-education institutions. 

717 

The State law has undergone a number of revisions since its 
passage in 1913 and is supplemented by rrgulations of the State 
Department of Education. 

Under a regulation of the State Board of Education (or" Rl•gents", 
as the members of the board are known in that State), the full-time 
medical inspector is now known as a " school medical supervisor ", 
and physicians who aspire to this position must possess the following 
qualifications : 

(1) Graduation from a medical school registered by the 
State Education Department and licensed to practise medicine 
in New York Sta"ie. 

(2) One year of acceptable interneship. Five years of 
successful practice in medicine may be accepted in lieu of one 
year of interneship. 

(3) Six semester hours of post-graduate work in a school or 
schools of medicine in such subjects and in such institutions 
as may be approved by the State Commissioner of Education. 
The following subjects indicate the type of instruction that 
should be included in such post-graduate courses : 

(a) Medical examination of school-children 
(b) Psychiatric problems of school-age ; 
(c) Problems of growth and nutrition ; 
(d) Preventable defects of eyes, ears, teeth, posture ; 

(e) School sanitation ; 
(/) Communicable disease control. 

(4) Six semester hours of post-gradua~ work ~n ~ sc~ool 
or schools of education in such subjects and m such mst1tutwna 
as may be approved by the State Commissioner of Education. 
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The following subjects indicate the type of instruction that 
should be included in such post-graduate courses : 

(a) Principles of health education ; 
. (b). Organisation and administration of health educa

tion in public schools. 

The State Commissioner of Education may grant a temporary 
certificate to physicians who present satisfactory evidence of 
successful experience for three or more years in medical inspec
tion and -health service. 

(5) Where undergraduate medical instruction -and training 
have included special preparation in the field of health service 
equal to the qualifications set up for post-graduate work, such 
undergraduate preparation may be accepted for the certifica
tion of medical supervisors. 

A nurse certified by the Teacher Training Division of the State 
Department of Education as qualified for working in the schools is 
known as a " nurse-teacher " and she must meet the following 
requirements : 

(1) Graduation from an approved four-year high-school 
course or its equivalent ; · 

. (2) Graduation from a training-school for nurses registered 
by the Regents of the University ; 

(3) Certification as a registered nurse in New York State; 
(4) Completion of at least six semester hours in approved 

professional ·courses i,n health education .. 

Dental hygienists, who work always under the direction of a 
school dentist, are required to meet the following conditions : 

(1) Annual registration as a dental hygienist in New York 
State ; 

(2) Graduation from an approved four-year high-school 
course or its equivalent ; 

(3) Credentials showing completion of at least twelve 
semester hours' work in approved professional courses in health 
education ; ' : 

(4) Limited certificates valid for three years may be issued 
to those who qualify under (1) and (2) and complete not less 
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than six semester hours in approved p'rofessional coursf's in 
health education, on the recommendation of an employing 
superintendent of schools ; . .. 

, . . (5) Permanent certificates may be issued upon completion 
of qualifications under (1), (2) and (3) and at least two years' 
successful experience as a dental hygiene teacher. 

The State Department ·has prescribed a " health record " form. 
The local boards are requested to report the number of pupils 

to be examined, the percentage examined, the number of dt•fects 
found and the number and percentage of defects treated. In a 
recent report a considerable number of boards reported 100 % of 
pupils examined. 

In a recent year the State had about 1,300 school medical inspec
tors, exclusive of those in New York City, BufTalo and Rochester, 
which would average one physician to about 850 pupils enrolled. 
There ·were 600 nurses-. about one to 1,800 scholars. Of these, 
450 are employed by Boards of Education and are certificated as 
" school nurse-teachers ". The remaining 150 are employed jointly 
by school and by other health authorities and divide their work 
accordingly. 

In Pennsylvania, the State Department of Health is responsible 
for the medical inspection of children in school districts of the fourth 
class (under 5,000 population). The inspectors are appointed by, 
paid b'y and work directly under the State department. In 1930, 
the personnel of the school hyglerie section of the department 
included a medical director, who was deputy supervisor of health, 
a supervisor and an assistant supervisor of school sanitation, ·a 
full-time and four part-time medical supervisors, 415 part-time 
medical inspectors of school~ and eighteen clerks and stenographers. 
Some of the fourth-class school districts employ their own nurses, 
but the majority make use of riurses available through State clinics. 
In these districts there was one inspector for about 1,750 pupils 
enrolled. 

The minimum requirements of the school nurse in Pennsylvania 
are: 

(a) Graduation from an approved high school ; 
(b) Graduation from an approved school of nursing ; and 
(c) State registration in nursing. 
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In addition, a permanent standard certificate is offered to those 

nurses with : 

(a) An average or better than average rating ; 
(b) Evidence of four years' successful school nursing ; and 
(c) Not fewer than twelve semester hours of professional 

work in the following subjects : principles of public health 
nursing, psychology, education, technique of teaching, sociology 
and public speaking. 

In North Carolina the triennial examination of children is carried 
on under the direction of the State Department of Health with the 
assistance of county health officers and teachers. In 1930, the stall 
in the Bureau of Medical Inspection of Schools consisted of a director, 
seven dentists, seven school nurses, three clinic nurses and an 
anresthctist. Dental clinics and tonsil and adenoid clinics are 
conducted throughout the State. 

Besides laws requiring the medical examination of schoolchildren, 
we have, in thirty-six States, laws requiring provision in public 
schools for the teaching and supervision of physical activities 
(physical education) ; and in the Departments of Education of 
thirteen States we have, as a member of the stall, a State Director 
of Physical Education or Health and Physical Education. In two 
of these States, Connecticut and New Jersey, this official is a physi
cian, and one of his functions is that of the promotion of the medical 
and nursing service of the schools throughout the State. Thus, in 
three States (including New York, which has already been mention
ed) we hav~ a centralisation and co-ordination of the sources of 
inspiration and information for all the health activities of the schools 
under one head in the Department of Education. 

The State De.partment of Education· of New Hampshire employs 
a " supervisor of health ", who assists local schools in the develop
ment of their health service. About half the school districts of the 
State now employ a part-time physician and most of them a full-
or part-time nurse. · 

In Virginia, the State Departments of Health and of Education 
work jointly in carrying out a law which requires the training of 
tt•aclll'rs in the weighing and measuring of pupils, the examination 
of their vision, hearing, teeth and throat and the annual application 
of this knowledge in the schoolroom. The parents are notified of 



IN THE UNITED STATES OF AMERICA 721 

the results of the examination. With the parent absent at the time 
of inspection and with no go-between in the shape of a nurse, the 
results were, at first, negligible. In 1926, the plan of oiTl•ring a 
reward to each child who had all his defects corrected was adopted. 
This consists of a " Five Point " certificate signed by the State 
Commissioner of Health and the State Commissioner of Education. 
Those receiving the certificate are known as" Five Pointers ", from 
the fact that only eyes, ears, teeth, throat and weight are considered 
in the examination. In a recent year the percentage of children 
to whom certificates were awarded ranged from 4 to 64 %. with an 
average for all counties of the State of 23 %. It is evident from the 
wide range of results that the mere awarding of this certificate 
. does not, in itself, create an interest in the correction of defects. 

The award of pins, buttons, ribbons or other stimuli have been 
tried locally in other States for five or more " points " made as the 
result of securing the treatment of defects. Such a method of 
arousing interest in bodily condition does not work automatically 
and has been largely abandoned for more direct methods of approach. 

In Massachusetts, the State law lays no responsibility for medical 
inspection upon the State departments, save that the Department 
of Health is to prescribe directions for tests o'f sight and hearing 
(to be made by teachers), while the Department of Education issues 
rules and materials for the tests. The law orders that the local 
school committee " shall appoint one or more school physicians 
and nurses ". " Towns may appoint school nurses to work under 
the board of health of the town." 

While in 286 out of 317 cities and towns the physician, and in 
293 the nurse, works under the local school committee rather than 
the Board of Health, the State Department of Health does a great 
deal to promote all forms of school health work and employs on its 
staff a pediatrician as " Consultant in School Hygiene". The 
following (1932-1933) statistics show the extent of this work : In 
cities (a) with a population over 25,000 the average number of 
pupils per physician was 2,500 ; (b) in cities of 10,000 to 25,000, 
2,500 ; (c) in places of 5,000 to 10,000, 1,229 ; and (d) in smaller 
communities, 309. The average number of pupils per nurse in 
cities of group (a) is 2,100; in (b), 2,250; in (c) •. 1,600; and in (d), 325. 
In most of the smallest communities, group (d), the nurses are on 

part-time. 
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In medical examinations, aboui 50% of the chi!dren are- stripp~d 
to the waist and the. average time spent in . examination's is five 
minutes. In about half -the c~mril.unities '(172), examinations ate 
made of children about to enter school (the-" s\Uilffier round~tip •:). 
and these examinations'are usually conducted by the school depart-

. . ' ' ' 
ment. 

About half (149) of the communities have a' dental clinic a~;td in 
50 % of these (77) this is conducted by the Board of Health. Eight 
travelling clinics supply schools in sixty-eight towns. - - _ 
- In other States besides Massachusetts, the Department of Health 
is doing much, without specific legal sanction, to assist in the 
development of school health work. ·'' 

!! : 

MEDICAL INSPECTION IN CITIES. 

All of our cities with a population of 100,000 or more have highly 
organised systems of medical inspection. About 90 % of cities of 
30,000 to 100,000, and about 80 % with a population of 10,000 to 
30,000, employ school physicians and nurses and sometimes dentists. 
In smaller cities, unless inspection is required by the State law, the 
percentage conducting general medical examinations is still smaller, 
though partial examinations (as of vision) may be made in most of 
them. · · 

The ·search for communicable disease, which was the first function 
of medical inspection, was naturally instituted by Departments 
of Health imd, since such work was begun in our largest cities, the 
'administration of such work devolved upon that department. 
The search for dl'fects of vision instituted as a function of the 
teacher by the law of Connecticut in 18!l9 was placed by the Legisla
ture in the hands of Ute State Department of Education. Whether 
or not this served as a precedent, the administration of medical 
inspection in cities is usually found in the hands of the Department 
of Education and, in at least two of our larger cities (Boston and 
Providence), this work has been shifted sin'ce its origin from the 
Department of Health to that of the Departm~nt of Education, and 
we have no record of changes in the opposite direction. In 1930, 
60 !~ of ci_ties ~·ith a ~o'tal population of 100,000 or more reported 
thl'tr medtcal mspectton as administered by the Department of 
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Education, in 25% by the Department of Health and in the remaindl•r 
it was managed jointly. In 78% of cities with 30,000 to 100,000 
people it is placed under the Department of Education ; in fourteen, 
under the Department of Health; and in the remainder this ~esponsi
~ility. is. divided. In. cities of from 10,000 to 30,000 population, 
the. percentage runs about the same. 

The development. of medical inspection came, as a rule, later in 
small cities than in large ones, and the above figures indicate a 
trend in administration from the Department of Health to that of 
Education. Where changes have been made in. the larger cities 
(a~in Boston andProvidence) it has been in this direction. That 
in at least a third of our larger cities the officer in charge of medical 
inspection is given the title of " Director of Health " or " Director 
of Hygiene " in.dicates the movement toward a unified direction 
of school sanitation, medical inspection, health instruction, physical 
education and mental hygiene. 

While most cities with a population overlOO,OOO have a full-time 
medical officer, the percentage employing such an official diminishes 
rapidly as we descend the scale of population, and in cities with ten 
to thirty thousand people only about 10 % can boast a physician 
in charge of the school health activities. 

Where the health work of the school is headed by a physician, 
it is rarely the case that he has had any special schooling in the 
fields he covers (except in New York State, as previously mentioned). 
Within the past ten years many of our medical schools have furnished 
to all students ~ general course in public health, in which school 
vrork II_lay be t()uched upon ; but the school medical officer who is 
also a graduate in. public health is nea~ly non-existent. The lack 
of supply hints at a lack of deman~ for specially trained workers, 
and along with this goes an insufficiency of salary, although full
tim~ physicia~s are much better paid than formerly, and up to 
$6,000 in 1930. In that year at leasttwenty-five cities paid their 
chief medic~l inspe~tors $4,000 or more, and one city of less than 
30,000 people r~ported.a,salary of_$5,500. Figures for salaries and 
other expenditures will probably mean little to a reader in another. 
~ou~try and there will be little. mention of this. side of the subject 

hereafter. 
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PERSONNEL. 

In our larger cities (over 30,000 inhabitants), the staff of the 
school health service usually includes physicians, -dentists, nurses, 
and sometimes dental hygienists. In cities with fewer inhabitants, 
the dentist is likely to be missing, as well as the dental hygienist, 
or the latter may serve as a substitute for the former. In still 
smaller communities, the physician may also be absent from the 
piCture, and only (if anyone) a nurse remains. 

Except for the chief medical officers in the large school systems, 
medical inspectors of city schools are almost always part-time 
workers, spending from one to three hours per day in the schools. 
Dentists are usually part-time employees, the number of hours of 
service per week ranging from four to forty-four. 

Nurses and dental hygienists are employed for full time and often 
for twelve months, although schools are not in session more than 
ten months. Nurses employed during the vacation continue their 
work of securing treatment for children found defective, or they 
may take part in other public health service. In most school sys
tems, the nurses are not expected to work more than forty hours per 
week, and in many only thirty hours are required. 

TRAINING OF PERSONNEL. 

School physicians in city schools must be persons of good stand
ing in the proft>ssion. Some cities require a certain number of 
years' experience. Competitive civil service examinations are given 
in some communities, in which case special knowledge or experience 
counts for the applicant. In a few large cities, the medical inspec
tors are given some training for their work by the chief inspector, 
and their advancement in salary is based on their theoretical, as 
well as practical, knowledge. 

A few of our large school systems employ one or more physicians 
with special training in a limited field of medicine-as in diseases 
of children,_ o~ the eye, ear, heart, lungs, speech or of orthopredics. 
These speCialists serve as consultants or as special examiners of 
~upils fo~nd defective along their lines of practice. They may also, 
m some mstances, supervise the treatment of these cases. 
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The school dentist is a licensed practitioner who has had the usual 
training. 

. School nurses have, in the past, received little or no special train
ing. The nurse without the usual three years of general training 
is, however, not now acceptable, and, thanks to the eiTort of the 
National Association for Public Health Nursing, the curricula of 
training in this graduate field, given in fifteen universities and 
colleges,· include courses in school nursing. Through the monthly 
journal of this association, outlines and material are oiTered for the 
self-improvement of nurses already in service. 

Dental hygienists receive a special training usually of two years 
in methods of examination and in the cleaning of teeth. They do 
no other instrumental work. 

FREQUENCY OF EXAMINATION. 

It will be noted that, in twenty States, an annual examination 
of all children is required by law, in two it must be made every two 
years, and in one at least every three years. This, of course, refers 
to routine examinations. Where more than the letter of the law 
is carried out, pupils may be sent by the teacher for a looking-over 
at any appointed time of visit of the school by the examiner, and 
children recommended for treatment are kept under observation. 
The variety of practice with regard to periodicity of examination 
is illustrated by the example of ten representative cities with well
organised systems of medical inspection which range in school 
population from 15,000 to 275,000 children. In one, the regular 
examinations are made in the kindergarten, 3rd grade, 7th grade, 
lOth and 12th grades. (There are twelve grades in our pubiic 
schools above the kindergarten, the average of ages in the grades 
being from 6 to 17 years.) In two cities, examinations are made 
in the kindergarten, 3rd, 5th, 9th and 12th grades ; in one, in the 
kindergarten, 2nd, 4th,5 th, 6th and 8th grades : in one, in the kinder
garten, 2nd, 4th, 6th and 9th : in one, in the 1st, 4th and 8th grades : 
in one, in the kindergarten, 1st, 4th and 7th ; in two, in the 1st to 
the 9th grades inclusive ; and in one, from the 1st to the 12th grades 
inclusive. It happens that in four of these ten cities examinations 
are made of children in the twelfth or last year of school ; but, 
taking the country over, it is unusual for children beyond the eighth 
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grade to receive an examinatioq u.nless it happens. that they are 
spending part of their time in industry or unless they are ca~didat~!! 
for strenuous interschool athletics, in which case. the examination 
is likely to be limited to the heart. Notwithstanding that twenty 
out of twenty-three States recommend or require an annual examina
tion, there is a tendency in this country to extend the interval 
between" routine ''or" regular "examinations, although, of course, 
pupils referred by teachers or nurses will be studied at any time. 

THE EXAMINERS. . 

. .. 
. We have noted that, in its beginnings in Boston, pupils were sent 

by teachers for examination by the school physician, and that, 
later, the school nurse served as the first-line inspector. This was 
before defects of eyes, ears, etc., were looked for. When it came 
to such examinations, only a physician was supposed to be compe
t~nt, although at that time (a quarter of a century ago) it was rare 
indeed that an unspecialised physician had experience in the exami
nation of any part of the body save the heart and lungs. The State 
of Connecticut went a long way in requiring the examination of 
vision by teachers, and this was to be done without previous training 
in such work. 

In some States, as in Colorado and Wyoming, the teacher is 
expected to make examinations of the eyes, ears, nose, throat and 
teeth. This was required in States where it was not be expected to 
that examinations by physicians were. likely to be secured .. 

, In most schools to-day, the regular examination of children is . 
made by a school physician without assistance, unless the clothing 
is'to be removed to the waist ; but in many city schools the nurse 
makes_ the usual tests of vision and may examine the teeth or test 
the hearing. In a. few cities, practically,all examinations are made 
by nurses, the physician serving a~ co1,1sultant in special ~ases. 
. The possibilities of the teacher as examiner -have J>e~n tried out 
on a large scale for the past thirteen years in Detroit. Having eyes 
and ears and more than average intelligence,the teacher with. some 
instr~ction and experience makes. an e~cellent examiner,. The 
pupils found defective by thll teachers are referred to the school 
pl1y_si~ian~. (of which there are seventy-five on part tim~) for re
examination before parents are notified of defects. 
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There is a wide range in findings of defects by school physicians
a variation .amounting in one city, for example, of from 1.5 to 2-l% 
for defective vision ; of 2 to 35 % for diseased tonsils ; 8 to 49 % for 
decayed teeth, and 0.5 to 25 % for amemia. 

In Detroit, there is an agreement between the findings by teachers 
and school physicians in 90 % of cases. Examinations of the heart 
and lungs are not made by teachers, although symptoms of serious 
cases might as readily be detected by an informed teacher as by a 
school physician. 

In Virginia, all teachers are by law given training in the knowledge 
of, and examination for, certain physical defects and, in city schools, 
they are at least prepared for this service, should the physician 
expect .it of them. 

Although in fifteen States the teacher is specified as the examiner, 
or an examiner, the laws, except in Virginia, are silent as to her 
training for this important work. However, teacher-preparation 
institutions in a number of States are educating along this line as 
a part of their curricula in school hygiene. 

As previously noted, physicians with training in certain specialities 
form a part of the school medical stall of some cities. In the ten 
selected. cities already referred to, one employs on part time special
ists for the eye, ear, nose and throat, and an orthopredist ; another 
employs specialists for the eye, ear, heart, lungs and an orthopredist ; 
one a pediatrist._ a psychiatrist and a roentgenologist; one a psychia
trist, orthopredist and cardiologist. 

At one time a few city systems employed as examiners a group 
of specialists who worked together, the pupils under inspection 
being passed from one to the other. A city conspicuous for ita use 
of this method has recently abandoned the plan, and we believe 
it is not the custom elsewhere. These special workers serve as 
referees or consultants for pupils found in the regular examinations 
by teachers, nurses or physicians. The oculist may do refractions, 
and the care of pupils assigned to special schools (see page 735) 
may be under the supervision of these specialists. 

DENTAL EXAMINATIONS. 

In city schools, the physician or nurse or teacher making the regu
lar examinations often includes the condition of the teeth; liut, if 

7 
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a dentist or dental hygienist are employed, the much wiser practice 
is usually followed of leaving mouth conditions to their ;more skilful 
observation. It is of most importance to find and repair beginning 
caries, and this is likely to be undiscovered by untrained examiners. 
Where teeth are ·cleaned in school by the hygienist or dentist, the 
examination may be done at the same sitting. 

NUMBER OF PUPILS PER EXAMINER. 

In 1930, the number of pupils per physician reported from large 
cities ranged from 1,240 to 38,670, with an average of 5,320. The 
figures suggest that the supply of examiners might be altogether 
too small if it were not for the fact that much of the examinipg may 
be done by nurses or teachers. In the ten representative cities 
previously mentioned, th~ range in pupils per physician in the pre~ 
sent year is from 2,200 to 15,500. In the latter city, the routine 
examinations are all made by nurses. In the former, regular 
examinations are made in every other grade. One city in which 
examinations are made yearly in all grades has an average of about 
2,900 pupils per part-time physician. 

There is a large range in pupils per dentist, depending on what the 
dentist does, with an average in 1930 of about 10,000. In two of 
the small group of cities mentioned, no dentist is employed ; in 
another, the dental service is voluntary ; in one there is a dentist 
for 5,000 of the school population ; and in the remainder only one 
dentist is employed. 

Only four out of these ten cities employ a dental hygienist, and 
in these there are about 10,000 pupils per hygienist. Dental 
hygienists are comparatively infrequent in our schools. 

TIME OF EXAMINATIONS. 

The time devoted to examinations is reported by one city as 
five minutes ; by one, six minutes ; by two, eight to ten ; by three, 
ten ; and by two, as twelve minutes. 

The clerical work, which may consume endless time if the records 
are detailed, is usually taken care of by a n~rse, and in a few cities 
a record blank for a detailed history is sent to the home. 
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THE CosTs OF ExAMINATIONs. 

Where such wide variations in organisation and practices prevail, 
one would expect large variation in costs, and, where reported by 
the. ten cities, the range is from 70 cents to $4 per pupil. However; 
this includes all work done and not merely the routine examinations. 

RELATION OF TEACHERS. 

Except where the teacher is the original examiner, or one of the 
examiners, she is not often present at the examination, although 
in some cities she may be asked to attend, or, from interest, asks 
to attend. 

RELATION OF PARENTS. 

In the beginning of medical inspection in this country, the parent 
was informed of the fact that his child was considered defective 
by means of a form signed by the school official or by the school 
physician. This distant way of handling the situation produced 
little result, and, in case of no results, the school nurse was sent to 
follow up the case. The more direct and personal approach of 
having the parents attend the examination has not developed on a 
wide scale in this country, although a few cities report as high as 
100 % of children attended by one or more parents at their first 
examination.. Probably the conglomerate population of most of 
our large cities, making the use of an interpreter needful for conver· 
sation with a considerable proportion of parents, has had something 
to do with the indirect mode of approach in so important a matter. 

AFfER EXAMINATION. 

In the United States, the medical examination of schoolchildren 
is looked upon as an" educational " procedure. The child is given 
evidence that he is a mechanism which may get out of order and 
which needs a periodical looking over if it would be kept at its 
best. The parent is also educated by the fact that he is informed 
if his child is defective (sometimes a copy of the examination blank 
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is sent to the parent, whether or not defects are found). Following 
this lesson, the parent is expected to visit his own physician or a 
specialist and ask his opinion whether the findings of the school 
physician are correct and the defect or disease needs to be treated. 
If the parent feels unable to pay for a visit to a physician or for 
treatment, the school nurse lends her services in securing diagnosis 
and treatment at public expense. This may be secured at a public 
clinic or, where this does not exist, by special arrangement with 
physicians for advice and treatment at reduced charges or without 
cost. 

About half our cities have dental clinics for schoolchildren, 
these being relatively more numerous in cities of larger size. Treat
ment is furnished free or at small cost to those who cannot afford 
private treatment. In a few cities, refraction work is done by the 
Department of Medical Inspection, but this is about as far as we 
have gone in the way of furnishing free service as a part of the 
scheme of remedial work. 

THE OUTCOME OF MEDICAL INSPECTION. 

It must be evident that, while the mere finding of disease and 
defects and the notification of the parent to this effect may be 
educational, the work of examining is valuable in proportion to the 
percentage of defects or diseases corrected or treated. If the end 
results of examination are a test of effectiveness of the system of 
examinations and follow-up employed, there are all degrees of 
efficiency: in cities of ~~w York State reporting to the State depart
ment of education in a recent year the percentage of defects treated 
ranged from 15 to 95 %. 

FORMS AND RECORDS. 

Those interested in the printed forms used in connection with 
medical inspection are referred to the work by Woon and RowELL.l 

1 Wooo, T. D., a.~d RoWELL, H. G., "Health Supervision and Medical 
Inspection of Schools • W. B. Saunders Company Ph•"ladelph" p 1 · , ta, ennsy vama. 
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Examination forms for the examination of children before 
entrance (the " summer round-up '') hav'e been published by the 
American Medical Association, and record blanks for schoolchildren 
have been issued by the American Public Health Association and 
the National Organisation for Public Health Nursing. Record 
cards are kept in the school and accompany the child from grade 
to grade. 

RURAL SCHOOLS. 

The subject of medical inspection in rural schools has already 
been touched upon in connection with State-wide programmes. 
Except where the State department is active in promoting such 
work, the rural schools lag behind the cities, and it is probable that, 
the country over, not more than half of the former employ either a 
nurse or physician, and, of the two, the nurse is much more frequent
ly present and more useful. In fact, the entire school health pro
gramme may be placed in her hands. 

Consolidation of country schools, which has been going on to a 
.large extent, makes it easier to handle the school health service, 
and, at the same time, the bringing together of larger numbers of 
children makes it more imperative to prevent the spread of communi
cable diseases of all kinds. 

County organisation of schools also makes for organisation and 
specialisation in school health work. In 1924, a law was passed 
by New York State permitting the establishment in any county 
of a· .. school hygiene district ", and a " district director of school 
hygiene " can be appointed, whose duty it is : 

". • • to advise, assist and exercise general supervision 
over medical inspectors, dentists and school nurses in the public 
schools in such school hygiene district ; to keep informed as to 
their work and require such reports from them as he may deem 
necessary ; to see that suitable recommendations based on the 
findings of the medical inspectors in their examinations of 
pupils are brought to the attention of their teachers and of 
those in parental relation to such pupils ; to aid, and keep 
informed as to the work of, oral hygienists, nutrition workers 
and other school employees engaged in health work in such 
schools ; to inspect, and report to the proper authorities on, 
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the sanitary conditions of school buildings, and in other ways 
to promote the physical welfare and health education of pupils." 

To date, only two of such districts have been established. That 
in Ontario County seems very successful. The district includes 
171 schools with, in 1932-33, a total of 5,901 pupils. Two nurses 
are employed. In 1932-33, 5,681 children were examined ; 5,322 
defects were found and 2,358 defects treated, or 45 %· The total 
expense of the department for the year was $10,000, of which the 
county paid $5,000. The cost per pupil was $1.70. 

In some rural sections the examination of children is done at a 
per capita cost, and in New York State the charge for such an exami
nation is fixed at $1. This does not include the cost of the work 
of the school nurse. 

In most, if not all, counties throughout the country in which 
there is a public health unit (about 557 counties in 1931, including 
about 28% of the rural population), the nurses do more or less work 
in public schools, depending on the time they can spare from other 
duties. 

THE SUMMER ROUND-UP. 

The medical examination of persons in institutions for education 
in this country began three-quarters of a century ago in the quite 
thorough work which. was done in Amherst, Yale and a few other 
colleges. Such examinations filtered into the public schools in the 
beginning of this century, but there was no examination of children 
before entrance to school or attempt to remove their defects until 
1925, when the " summer round-up" of children about to enter 
school was started by the National Congress of Parents and Teachers. 
The scheme of pre-school examinations has been promoted on a 
nation-wide scale, with the use of awards by the Congress to the 
local units and to States making the best showing. Public health 
·and school nurses have been utilised where these were employed 
locally and most of the examining is done by volunteer physicians. 
The movement has had the effect of causing the local school health 
authorities to take over the examination of these children. 

For 1933, the Parent-Teacher Association reported the examina
tion of 87,797 children out of a total of 161,587 in the districts 
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where the" summer round-up "was carried on. The total number 
of children. entering school was over 2,000,000, so that about 4 % 
were. e_nmmed w~o would not otherwise have had their physical 
condition looked mto. Of the children examined, about 80 % 
were attended by a parent or guardian. Roughly 35 % of the 
children were immunised for smallpox and 25% for diphtheria. 

IMMUNISATION. 

It will be noted that many children are immunised as a part of 
the " summer round-up ". Such work is also a part of the work of 
medical inspection. In some States and in some cities (without 
reference to State), vaccination for smallpox is a requirement for 
school attendance, and where this has not been done before entrance, 
it is carried out in the early weeks of school by the school physician 
assisted by the nurse. While not required, protective inoculation 
against diphtheria is done in some communities, the consent of 
parents being first obtained. Inoculation against typhoid is also 
sometimes offered and, in emergency, protection against scarlet 
fever. 

TUBERCULOSIS. 

Until within recent years, cases of tuberculosis were considered 
rare in schoolchildren and, by the methods of eJmminatioh available, 
a rough rate of 1 per 25,000 children was mentioned for pupils 
with active disease. The tuberculin test and X-ray shadows have 
changed our views of the disease by making manifest its early 
signs. From a special eJmmination of 50,000 children in the 
elementary schools of Massachusetts, 1 CHADWICK concluded that 
1.5% of elementary children had the childhood type of the disease 
and RATHBUN,• from studies of high-school students, reported 1% 
as having pulmonary tuberculosis of the adult form. More 
recently, special surveys have been made by health and school 

• CHADWICK, Henry D., "Childhood Types of Tuberculoaia". National 
Tuberculosis Association, 1930. 

• RATHBUN, Walter F., "Report to the Board of Education, Jamestown, 
New York, 1930." 
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authorities of 56,942 children in the schools of Connecticut and in a 
few large cities elsewhere. 

The examination of schoolchildren by these special tools, while 
evidently belonging to the realm of the specialist in this field, comes 
under the supervision of the Director of Medical Inspection, as does 
also the provision for children selected as needing spedal care while 
attending school. It has already been noted that a specialist in 
tuberculosis is employed on the stall of the New York State Depart
ment of Education to assist local schools in their efforts to find 
and care for the tuberculous. 

EXAMINATIONS FOR WORK CERTIFICATES. 

Besides the making of routine examinations, the examination 
of pupils referred by teacher or nurse and the work of immunisation, 
the medical inspector examines all children of school age who 
apply for a certificate to enter upon part-time industrial occupation. 
In 1923, the United States Department of Labour recommended 
certain minimum standards of physical fitness for children entering 
and working in industry. 1 However, the adoption of these or 
other standards and their application is left to the individual States. 
The compulsory attendance law lays the burden for examination 
and physical supervision of children of school age upon the school 
authorities. As carried out in some States, those applying for work 
certificates are not only examined and their physical defects pointe~ 
out, but certificates are refused if defects are not corrected, restric
tions are made as to the nature of the employment which may be 
entered into, and re-examinations are required as seems advisable. 
For details, the reader is referred to the chapter on this subject 
in " Hl'alth Supervision and 1\ledical Inspection of Schools", by 
\Vooo and RowELL. 

EXAMINATION OF TEACHERS AND OTHER EMPLOYEES. 

In some States, a health certificate is required of applicants for 
teaching positions and a few States require periodic examinations. 

'." Pb?·sical Standards for Working Children". Bureau Publication No. 79, 
Cluldren s Bureau, Department of Labour, Washington, D.C., 1923. 
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While th~ ~xaminations for such •. certificate are usually made by 
any phys1c1an selected by the applicant, a number of cities require 
the applicant to undergo an examination by their own medical 
staff. Would-be teachers are sometimes rejected for physical 
causes, and in some instances placed on probation until certain 
defects are remedied. Not only may teachers be required to undergo 
an examination, but also other school employees. In eighty cities 
an annual examination is offered free by the school health service 
Details concerning such activities have recently been published 
by the United States Office of Education. I 

OTHER ACTIVITIES OF THE MEDICAL INSPECTOR. 

Besides the duties referred to above, examinations are made of 
pupils referred at any time by teacher or nurse as in need of special 
attention. In some schools, all pupils returning after an illness 
are examined by the school physician. There are also examina· 
tions to be made of candidates for strenuous sports. These latter 
examinations have hitherto been confined to the heart, but it is 
not unlikely that the healthfulness of the lungs will be considered 
of first importance. In addition, a periodic examination of the 
sanitary condition of schools may fall within the p~ovince of the 
medical inspector. 

SPECIAL SCHOOLS AND CLASSES. 

The school medical service is, of course, the source of supply of 
students for the special schools for the physically defective-the 
hard-of-hearing, partially seeing, tuberculous or otherwise delicate, 
the heart defective, the speech defective, and those crippled in 
body or limb. Whether handled in separate schools or classes, or 
specially controlled as individual cases, these pupils com_e ~n~er the 
supervision of the school physicians and nurses, and 1t IS m the 
selection and care of such children that specialised members of the 
school staff are chiefly employed. 

• "The Welfare of the Teacher" ; Bulltlin, 1934, "· 
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Hard-of-hearing children are usually placed under the tutelage 
of special teachers of" lip-reading "or" speech reading "for certain 
hours until this feat is acquired, when they spend the full time 
in regular classes. The same is the case for children with speech 
defects. Partially seeing children are given a special equipment of 
large-type books, a typewriter, etc., and in large cities they may 
be brought together in special rooms. Seriously crippled children, 
especially those needing treatment, are handled in special classes 
or in special schools and are transported to and from the schools. 
The actively tuberculous are, of course, isolated in twenty-four
hour " preventoriums " or are taught in sanatoria. The handling 
of children with juvenile tuberculosis, those exposed to this disease 
in the home, the evidently malnourished, anremic or otherwise 
delicate, has undergone considerable change in recent years. Special 
schools are not considered essential for such children, and even 
special " open-air " rooms or classes have been largely abandoned 
for comfortably warmed, well-ventilated and not overfilled class
rooms, with cots for use in rest periods. More recently, there is a 
drift to the setting apart of a special rest-room to which selected 
pupils are sent from their regular class-rooms at convenient times 
for periods of rest. Cases of cardiac lesions may be similarly 
handled. Special lunches may be supplied for these or for other 
children as is deemed advisable. 1 

FACILITIES FOR EXAMINATIONS. 

In the beginning of school medical work, examinations were made 
in class-rooms, vacant rooms or in halls. In at least one large city 
a room is now set apart for this purpose in every building. In new 
buildings, a special suite is often included in the plans. This 
consists of an examining-room and at least one waiting-room, with 

' The following publications of the United States Office of Education furnish 
details concerning the management of specially defective children : 

"Education of Crippled Children", Bulletin 1930 11 • 
"Schools and Classes for Delicate Children':, Budetin, 

0

1930, 22 ; 
"The Speech-defective Schoolchild," Bulletin 1931 7 • 
"Blind and Partially Seeing Children", Pam~hlet No. 4o 1933 • 
"Deaf and Hard-of-hearing Children", Pamphlet No. 54 '1934 •' 
"Crippled Children", Pamphlet No. 55, 1934. ' ' 
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washing facilities, closets, etc. The examining-rooms are, or should 
be, located centrally and where there will be least noise. Special 
rooms . are set apart for dental work. For dental work in rural 
schools, a travelling outfit is used which can be set up in each school. 
In at least one county, a specially built automobile with rooms and 
equipment for eye examination, dental work and tonsillectomies is 
in service. 

MAKING THE MEDICAL EXAMINATION EDUCATIONAL. 

It has already been mentioned that, in this country, the aim of 
medical inspection is" educational ". The man-in-the-street would 
expect it to be for purpose of producing better health and better 
physique through the finding and treatment of conditions adverse 
to such ends. However, the parent stands between the school 
medical authorities and this result. Both he and the child may be 
brought to feel the need for treatment and to seek it. The mere 
examination is, in a way, educational to the child and may tend to 
the formation of a habit of periodic examination later in life. The 
parent, when notified of defects or diseases, may be said to be edu
cated. The presence of the parent at the examination is much 
more to the point, for the parent feels that he is being taken 
Into the confidence of the school authorities and, at the same time, 
is interested in the general process of a medical and dental 
overhauling. Whether or not the child needs attention, the parent 
observes the process. 

A few examiners who are especially interested in the health 
instruction of the classroom 1 have prepared the pupils, in a grade 
of appropriate age, by demonstrating the methods and instruments 
used and by explaining briefly the purjJoses of the examination. 
The lesson is introduced by the class-teacher with such leading 
questions as, " What is a health examination ? ", " Why have a 
health examination ? ", " How can the doctor tell when we are in 
good condition ? ", etc. 

It will be observed that the term" health ~xamination " is used· 
above instead of" medical examination". · This is in line with the 

l KLEINSCHMIDT, E. E., "Health Examinations In Schools". School Phyd
cian&' Bulletin, 1933, 3, 6-8. 
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trend toward emphasis on the maintenance of health, rather than 
escape from disease. In fact, the medical inspection activities are 
more and more spoken of as the" school health service ". 

More positively educational in its procedures has been an enquiry 
before or at the time of the examination into the habits of the child 
of sleeping, eating, etc., the hygiene of the home, and the prejudices 
of parents which may affect the child's physical well-being. In 
particular, the child's food habits are looked into in connection with 
dental disease. It is evident that the presence of the parent not 
only furnishes the examiners with first-hand information, but renders 
it directly possible to advise with them as to the bringing about of 
needed changes. 

The school health programme consists of (a) the sanitary and 
safety supervision of buildings, (b) the dispensing of school meals, 
(c) medical and dental (or health) examinations, (d) the general 
direction of special schools, (e) instruction in hygiene, (/) physical 
education and (g) the general hygienic planning of the mental 
activities .. These various fields interlock with the need of a co
ordinating head with adequate training. Such a head would seem 
to need medical and public health training ; but, since our medical 
inspectors, as a rule, are part-time workers without other preparation 
than that for the practice of medicine, the general direction of the 
school programme (where there is such direction) seldom falls into 
their hands, although perhaps the supply of such fully equipped 
persons is equal to the present demand. 

PREPARATION OF SCHOOL PHYSICIANS. 

Some mention has already been made of the training-or Jack of 
training-of school physicians. Since the vast majority of them 
are part-time workers, it is not to be expected that more than a 
few will even have read books or articles on their special work. 
Rarely, the school physician is a fulHime physician in the Depart
ment of Public Health of a city, but this does not add to his prepa
ration for school work. Even health officers have seldom been 
specially trained for their work, although in only a small percentage 
of communities is the school medical work in their hands. 
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Fortunately, in many schools students of medicine now take a 
brief course in P'!blic health, which includes at least some reference 
to the general principles of school medical work. Also, in a few 
larger cities, the chief medical inspector furnishes instruction to his 
stall and bases advancement in salary partly on their reaction to 
such teaching. 

The publication of a monthly bulletin by the American Associa
tion of School Physicians serves as a stimulus to knowledge in this 
field for its members. 

THE SCHOOL .NURSE. 

Except ia rural districts and, very rarely, in cities, the school 
nurse is a school nurse and not a district nurse •• Where the district 
system has been tried in cities, there is no evidence that better 
results are obtained than where the nurse can concentrate on the 
specialised work of the school. In rural sections and where there 
are comparatively few schoolchildren to look after, the situation 
is different. The school work fits into the scheme of general 
nursing which is made necessary from the financial standpoint. 

We have already mentioned that a nurse may direct and carry 
out the whole school health programme, including sanitation, school 
feeding, physical examinations, health instruction, etc. In more 
limited fields she may do all or most of the examining under the 
direction· of the physician, or she may do some of the examining 
(as of eyes, ears and teeth) and assist the physician with his records. 

It was as a go-between for school and home that the nurse made 
her early reputation. She also, in the earlier days, did much in 
the way of treatment of skin diseases and chronic lesions, such as 
running ears. This latter work has been shifted to the home as 
far as possible, with double effect, since the home is the chief ~urce 
of skin infections and other members of the family than those in 
school may need attention. Where parents have been invited to 
attend the examination of the child, the necessity of home visitation 
has been reduced and much time and shoe-leather saved. In some 
instances, the nurse has set aside certain hours at school when the 
parent may consult her with regard to the physical welfare of the 

child. 
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It is, of course, a function of the nurse to aid ill-to-do parents in 
obtaining treatment for their children and to see th~t such treatment 
is carried out for maximum results. She keeps in touch with the 
records of children accordingly. 

The nurse, when present, is expected to render first aid to the 
injured or ill and may furnish instruction in such work to teachers 
or to pupils of suitable age. In large secondary schools, her time 
may be fully occupied with this work and with consultations with 
pupils. In all schools, she is expected to examine pupils referred 
by the teacher as having symptoms of a communicable disease, and 
she may be called upon to examine children returning to school 
after an absence of a few days." 

MENTAL HYGIENE. 

Mental hygiene is a somewhat hazy branch of school health work. 
Sometimes the school physician is expected to serve as the mental 
hygienist and a psychiatrist, if employed, may be placed on the 
medical inspection staff. Besides fitting the work of the school to 
the capacities of the child, there are always the cases of mental 
twists and peculiarities for which the best knowledge of mental 
behaviour is none too helpful. 

RESEARCH. 

When school medical work is largely done by part-time workers 
and where the " full-time" worker, so called, usually engages in 
some sort of medical practice out of school hours, one cannot expect 
much in the way of study of the mine of valuable material which 
lies in the records of every large school system. There are notable 
exceptions to the rule, however, as the Department of Medical 
Inspection of Philadelphia, Pennsylvania,l and in the studies with 
regard to the results of tonsillectomies made from the school 
records of Rochester, New York.• 

1 See annual reports of the Division of Medical Inspection. 
1 KAJSE~, A. D., "Children's tonsils, in and out". J. B. Lippincott, 

Philadelphia, Pa. 
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General ?rganisations have contributed much through studies 
of schoolchild~en. The Henry Phipps Institute of the University 
of Pennsylvama, under a grant from the Metropolitan Life Insurance 
Company, has recently contributed a study of tuberculosis in 
public-school children. I 

The American Child Health Association contributed in 1929 to a 
study of the" Public Health Aspects of Dental Decay in Children " ; 
in 1933, " An Evaluation of School Health Procedures" ; and, in 
1934," Physical Defects-The Pathway to Correction," a critical· 
investigation of medical inspection procedures in New York City. 

The United States Public Health Service has, over a number of 
years, conducted studies of the incidence of defects and of illness 
in schoolchildren. The results of these studies have appeared from 
time to time in the public health reports. 

The studies of the Office of Education so far published have been 
of a statistical nature rather than direct studies of children. In its 
bulletins (especially its biennial surveys), it has published the results 
of studies made by other agencies throughout the world. 

HEALTH SERVICE IN COLLEGES. 

The medical examination of scholars really began in this country 
in colleges and universities in the 'seventies of last century and has 
only recently filtered down through the schools to the child before 
entrance. 

Amherst College was the pioneer in this field under Dr. Edward 
HITCHCOCK, followed soon by Harvard and Yale. The physical 
examinations were begun in connection with physical training, but 
have become highly specialised in what.is now generally known as 
the Student Health Service, often with a large medicalstaiT, includ
ing a number of specialists, nurses, laboratory worker~, a~d phy· 
siotherapists. Elaborate routine (usually annual) exammahons are 
made occupying five or ten times the period devoted to the school· 
child, with X-ray examinations (sometimes made of all. at~dents), 
urine analyses, and, if advisable, sputum or blood exanunahons. 

• Reprinted In book fonn under the above title from the Amer/Ctl/1 Reolew 
of Tuberculosis, October 1929, by the !lletropolltan Ufe Inourance Company, 
New York City. 
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Refraction service may be furnished for all, or at least for a part, of 
the student body. There may be a dental department, also dispen
sary and hospital or dormitory service for those who are ill. Both 
the well and the ill are looked after. 

Yale University, for example, with a student body of about 
5,300 in a recent year, had a staff of twenty-six physicians or dentists, 
twelve nurses and technical workers, and thirty stenographers and 
other employees. This is without consideration of the infirmary 
or hospital service. 1 

ORGANISATIONS. 

The American Association of School Physicians was organised 
in 1927; it has now a membership of about 1,000, and publishes a 
monthly Bulletin. There are State associations in Michigan and 
New York, and that of Michigan issues a monthly publication. 

The school nurses are organised as a section of the National 
Organisation for Public Health Nursing. The journai · Public 
Health Nursing serves as the organ of this body. 

Other national organisations which have been helpful in promot
ing the development of medical inspection are : The American Public 
Health Association, the National Tuberculosis Association, the 
American Red Cross, the American Child Health Association, the 
American Medical Association, and the National Congress of Parents 
and Teachers. 

SUMMARY. 

It must be evident from the preceding sketch that; in the United 
States, we have medical inspection of schools in all stages of develop
ment and in every conceivable form of organisation and method 
of procedure. Of more concern is the fact that we have every 
degree of result from the nearly negative one of finding " defects " 

• Those who are interested will find an account of the health services of 
Cornell University, Y~le Uni_ver~ity, University of California and Oregon State 
College of Agriculture m Pubhcat10n No. 19 of the Committee on Costs of 1\ledical 
Care, published In 1932 by the University of Chicago Press. 

These health departments support a national organisation the American 
Student Health Association, with some 125 member institution's. 
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to a conservative appraisement of the child and his hygiene with a 
high degree of effectiveness in treatment of his physical and functional 
deficiencies. 

DRIFT AND DIFFICULTIES. 

Perhaps the above heading would be more appropriate if the 
wording were reversed, for drift is usually a consequence of difficulty. 
And yet it is characteristic of the human that he oflen attempts 
and succeeds in overcoming obstacles. From Lhe beginning, the 
most troublesome feature of school medical work has been the 
securing of treatment for the diseases and defects found on exami· 
nation. The examination does not lead immediately to treatment, 
but there is an intermediary reference to the parent of the knowledge 
that (as usually worded) the child " seems to be suffering from " 
certain abnormal conditions. There lies between the discovery 
and the desired result the indifference (or seeming indifference) of 
many parents and often their real inability to pay for treatment. 
We are inclined to think that, if parents seem indifferent to the 
welfare of their children, it is because they are treated, or think 
they are treated, with comparative indifference by school authorities. 
In the reports to the cities of New York State, the percentage of 
defects ranged (in a recent year) from 15 to 95. Ten cities reported 
the treatment of more than 80 % of defects, which indicate• that, 
by the right procedures, there need not be the waste of time and of 
public funds which is the consequence of failure of treatment. A 
comparison of the ten cities reporting the highest percentages of 
treatments with the ten reporting the lowest percentages shows 
that in all the former the chief medical inspector is on full time 
(which means that he has had special training for his work), while, 
in the latter, none are on full time, and that in the former group 
of cities there were better public facilities for treatment. 

With uncertainty as to ~hether anything will be done concerning 
the defects found, there goes a certain degree of carelessness in exami· 
nations. It is easy to find defects, but not so easy to decide what 
conditions are especially deserving of treatment. 

A school clinic would facilitate treatment, but, aside from dental 
clinics and, in a few instances, refraction clinics, not many such 

8 
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treatment centres have been set up by the schools themselves. 
Certain cases, as the crippled, the tuberculous and the malnourished, 
sometimes receive treatment in school and under the direction of 
physicians employed by the Department of Education ; but in these 
cases it has become recognised that it is impossible for the parent 
to pay for treatment, and that, the more adequate the treatment, the 

.less likely is the child to become a burden to the State. 
In this connection it is interesting to note that a law was passed 

recently in the State of Vermont which authorises school-boards 
to expend annually not more than 3 % of the school budget for such 
health service activities as may be necessary to provide for the im
provement of the physical efficiency of schoolchildren of indigent 
parents. Expenditures for this purpose may include purchase of . 
milk for under-nourished children, ingredients for hot lunches, 
glasses, dental service, the removal of tonsils ·and other health 
services which are approved by the town health officer and the 
teacher or public health nurse. 

It will be noted that special preparation of physicians for the work 
of medical inspection, even in supervisory positions, is infrequent. 
However, there is a slow drift in a more desirable direction. This is 
being hastened by the payment of better salaries for full-time work. 

The grade teacher is always the central figure in the health service 
programme, and in not a few training-schools she is being better 
prepared to recognise the presence of gross defects and signs of 
communicable disease in the children who face her daily and whose 
condition does not await the annual visit of a physician or the 
weekly appearance of a nurse. 

From time to time the thoroughness of the school medical exami
nation is questioned, and in a few instances very elaborate examina
tion blanks have been prepared and much time is spent on each 
child. However, now that an X-ray picture of the chest disposes 
of the examination of the lungs, five or six minutes per child seems, 
on the average, an ample allotment for school purposes. 

The drift in routine work is from annual to biennial and even 
triennial examinations, with some tendency to lengthen the interval 
still further. This does not, of course, extend to dental examinations, 
the periods between which should be shortened rather than lengthen
ed, and such examinations are more often made by dentists or their 
trained assistants rather than by physicians, nurses or teachers. 
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Except in small ~chool districts where nurses cannot be used for 
full time, the district nurse is nearly non~xistent. Save where she 
has comparatively few pupils in her care, the work of the school 
nurse would seem to be better done where she can devote her whole 
time to school work undisturbed by manifold other duties. 

Present economic c;onditions limit expenditures on personnel ; 
but, on the whole, school health work has held its own, except where 
such work had not made a very favourable impression and perhaps 
deserved to be curtailed. 

From time to time, especially where the personnel of the school 
health service is wholly inadequate, there has been agitation to have 
pupils examined by private physicians. Since, by our methods, a 
physician not connected with the school (the " family doctor " or 
the doctor serving a free clinic) must be consulted before anything 
is accomplished in the way of treatment, the school physician 
might seem a superfluous go-between, but family physicians, if they 
exist, are often considered a luxury, their fees for school examina
tions would need to be reduced in a certain percentage of cases and 
omitted in others, and, after examination, there still remains the 
problem of treatment to be arranged according to the circumstances 
of the parents. The matter of follow-up is likely to be far less 
effective where there is no school physician or nurse who make this 
their business. That the drift, at present, is not in the direction 
of examinations out of school is indicated by the fact that, _in New 
York State, where the annual presentation of a health certificate 
is required by law (the alternative being an examination by the 
school physician), the number of children examined out of school is 
not over 5 %· 

Nevertheless, if school medical inspection is to be truly " educa
tive ", it should point out to parents, not merely the presence of 
defects in their children and the need of treatment, but the import
ance of availing themselves, first hand, of profession~! services in 
the preservation of the child at his best from infancy onward. 
With this ideal end in view, it would seem essential that the 
parents should be present at the school examination, and that 
they be encouraged to take this phase of child care into their 
own hands as far as possible. 

Logically, the health supervision should begin in infancy and 
continue upward, and doubtless, in time, there will be no sudden 
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searching for defects and diseases at 5 or 6 years of age (the time of 
school entrance), but a continuous care through private or public 
service extending from infancy upward. This service will be more 
preventive and supervisory of the child's development and well
being than that which at present exists, and it goes without 
saying that it will include measures for adequate medical and 
dental treatment for all children. 
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ANNEX 1. 

FREQUENCY AND EXTENT OF MEDICAL EXAMINATIONS. 

RECOMMENDATIONS OF THE AMERICAN PUBLIC HEALTH ASSOCIATION AND THE 

WHITE HousE CoNFERENCE ON CHILD HEALTH AND PRoTECTION, 

The Committee on Administrative Practice of ihe American Public Health 
Association says : 

"An· important function ~f school health supervision Is the health 
examination of children for the discovery of physical defects. U this 
can be done by the family's attending physician and essential facts trans
mitted to the school, so much the better ; otherwise, these examinations, 
sufficiently complete to include vision, hearing, throat, heart, lungs, cervical 
glands and nutrition, should be made by school physicians assisted by 
nurses. One examination should be made at entrance and at least one 
thereafter (preferably two if medical personnel is adequate), with children's 
outer clothing removed to the waist and shoes and stockings ott. Parents 
are urged to be present, at least for the first examination, In order to enlist 
their Interest in and understanding of the findings. The length of time 
devoted to each individual is one Indication of the thoroughness of the 
examination. Analysis of the school medical work In a large number of 
cities reveals that the practice which Is common Is a rapid physical inspec
tion which results in the detection of only the most apparent physical 
defects. While recognising that even so coarse a method of Inspection 
is not without some value, the development of the thorough health exam!
nation with educational emphasis has revealed the limitation and Inade
quacy of this more superficial method, which Is sometimes mentioned as a 
'screening process'. At least five minutes per child, on the average, should 
be allowed for the group of examinations Indicated. For many children, 
fifteen minutes or longer.ls necessary. The second examination may occur 
In the fifth or sixth grade ; while, If possible, a third examination should 
be made In the eighth or ninth grade. Provision should also be made for 
the examination of selected. children referred by the principal for special 
reasons, as those failing in grade, of new pupils admitted to the school 
system from other communities, and of cases suspected by the nurse 
through her Inspections to need such examination. In the high schools, 
provision should be made for the careful examination of pupils who are 

- to engage in competitive athletics and, wherever possible, of aU pupila 
at least in the entering class. Examination should be urged when the 
child leaves the school system at whatever grade." 

On this subject the report of the White House Conference reads : 

"The optimum programme involves a thorough pre-school examination 
of every chi!d, followed by an examination once a year thereafter. Some 
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administrators contend that an annual examination by a physician is 
unnecessary, and advocate the following plan as making possible a more 
thorough examination at reasonable cost : an examination of all pupils 
before entrance or in the first year of school, and in grades 3, 7, and 10, 
and of those entering the school system from other districts who do not 
show evidence of recent examination ; health inspections and screenings 
by nurses, class-room teachers, or others during intermediate years, and 
more frequent examinations only for those showing defects or chronic 
ailments of a more serious nature. The annual examination is undoubtedly 
preferable if it does not result in superficial diagnosis. A thorough health 
examination, one that affords opportunity for real education at the time 
it is made, is fundamental to the whole health programme. It is doubtful 
whether, on the average, more than four thorough examinations can be 
made in an hour by one physician, although many systems, inadequately 
equipped with staff, attempt as many as six to eight. 

"A complete examination should include consideration of all aspects 
of physical, mental and emotional health. It should involve the services 
of some or all of the following specialists : physician, dentist, otologist, 
oculist, orthopredist, pediatrician and psychologist. Certain facts pertin
nent to the examination, such as height, weight and age, can be supplied by 
the nurse or teacher. The nurse might conduct some of the non-technical 
phases of the examination, under the direction of the specialists, although 
all features Involving technical knowledge of health conditions should be 
examined directly by a physician, if possible. When the service of a phy
sician is not available for a yearly health examination, a health-screening 
or inspection can be made by the class-room teacher or the nurse, if adequate
ly trained, to detect those pupils most obviously having health defects 
who should be referred to family or school physicians for complete examina
tion and technical diagnosis. Individual and cumulative health records 
should be kept, following each child throughout his school career. 

"If possible, the examination by the physician should be made with 
the child strippe<i. or clothed only with a slip cover. One or both parents 
should be present, especially during the examination in the early years of 
school life when the child is too young to profit much from instruction by 
the physicians or nurses, and the parent must receive the instruction for 
him. The programme following the examination is usually more effective 
if one of the parents has been present. 

"The examination should include eyes, ears, nose, throat, teeth, heart, 
lungs, feet, abdomen, back, extremities, skin, orthopredic conditions, 
nutritional conditions, nervous condition, mental and emotional state, 
glandular condition and general health tone. 

"The permanent health card should also give salient facts concerning 
mental ability and scholastic attainment as shown by standard te~ts 
together with lhe health history of the pupil, the family and social back~ 
ground .that m~~ have signillcant relation to mental, emotional, physical 
and soc1al cond1t10ns discovered through the periodic examinations. For 
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educational purposes, the weight should be recorded monthly during the 
early school years, Including the junior high school, even If this detail is not 
needed as frequently for health diagnosis. The weight should also be 
recorded semi-annually, If not more often, In the senior high school. Al
though weight Is no longer regarded as a direct measure of nutrition, or as 
a dependable Index of health, every child should gain In weight. Height 
should be recorded semi-annually throughout the child's school life. 

"Because of the universal need of dental care for children, school dental 
work Is assigned a prominent place in the school health programme •• 
Each child should have a complete dental examination twice annually. 
Such a programme Is rather heavy for the school to finance. However, 
the school can promote this programme by education of the parents. The 
following adjustment In a school dental programme has proved satisfact
ory : a complete dental examination for each child In the kindergarten or 
first grade, and again In the fourth grade ; careful Inspection should be 
made during the Intermediate and following years by dental attendants 
or dental hygienists, all cases needing special attention being referred to the 
family dentist, or to a dental clinic if the family Is unable to provide the 
necessary care. All work done by the school should be preventive and 
educational In nature, and should h!lve the consent of the parents ... 

ANNEX 2. 

SCHOOL NURSING SERVICES. 

RECOMMENDATIONS AS OIVEN BY THE CoMMITTEE 01' THB AMERICAN PUBLIC 

HEALTH AssoCIATION. 

"In school health service, the nurse works with the teacher, physician, and 
parents for the health of the ·child and Is a connecting-link between the commu
nity health resources and the home • • • The ultimate purpose of the health 
examination Is the well-being of the child, which will be promoted by the 
correction or alleviation of defects thus revealed ; hence, careful follow-up 
work by nurses should be done In the home to ensure that the parents assume 
responsibility for the correction of physical defects and the formation of correct 
health habits. The nurse should participate in the promotion of hygiene and 
sanitation of the school plant, assist In securing proper Instruction of pupils 
and parents In the principles of healthy living, and assure herself that adequate 
nursing care Is provided to sick children in their homes when necessary. The 
nurse-parent-teacher conferences are valuable because they familiarise the 
parent with the school health programme and environment. In the past, the 
school nurse has frequently carried on a part of the formal health Instruction. 
With the better training of teachers for teaching health subjects and the develop
ment of sound courses of study, the time of the nurse can be spent on services 

for which she Is better fitted. 
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"Present objectives call for the time of approximately eight nurses to 20,000 
schoolchildren, thereby providing for about 400 home visits per 1,000 school 
population each year. In a city of 100,000 population, this would call for 
8,000 home visits, assuming that there are .20,000 schoolchildren. To make 
these visits would consume 6,133 nurse-hours (forty-six minutes per visit, 
Including travel, etc.), or about two-fifths of the nurses' time, while the remainder 
(9,200 nurse-hours) would be spent in schools and clinics. Records of defects 
. corrected either by private physicians or dentists or in clinics should be secured 
and entered as promptly as possible on the Individual pupil's card, which should 
be combined with the scholastic record. · 

"Nursing service should be provided to assist in the school examinations and 
inspections, vaccination and special clinics, the follow-up work in the homes, 
and the conduct of child-care classes. As rapidly as personnel and funds permit, 

. school nursing work should be extended to the high schools, where increasing 
emphasis may be given to the educational phases of the health programme. 
In most cities, the school nurses specialise in work for schoolchildren, but it is 
believed that the advantages of generalised district service hold good here, as 
in other fields of public-health nursing. It is important, however the school 
nursing work is organised, that the community nursing problem be visualised 
and that a proper relationship and division of responsibility be worked out. 
With a ratio of one generalised nurse serving a district of 2,000 or 2,500 popu
lation, each nurse would have an average of 350 to 400 schoolchildren under 
her charge, so that her district work need not be seriously hampered. While 
there are difficulties presented by the lack of coincidence between residence 
districts and grades, or even schools, the experience of a number of cities shows 
that such difllculties may be overcome with substantial gains in efficiency over 
the specialised plan." 

ANNEX 3. 

SUPERVISION OF CHILDREN DURING AND AFTER TREATMENT. 

WHITE HousE CONFERENCE ON CHILD HEALTH AND PROTECTION 

WITH REFERENCE TO FoLLOW-UP PROGRAMME. 

"A report of the examinations should be made to all teachers and other school 
workers who come in contact with the child. If the parents are not present, 
as soon as possible after the examination they should be Informed of the condi
tions, discovered in the school health examination, which seem to need attention. 
It is not the function of the school to correct defects, but it is its function to 
recommend to the home that attention be given the child by the family physi
cian. Where there Is no family physician, It is the legitimate function of the 
school to advise the home regarding available clinical facilities. 

"Alter the report has been made to the parents, either through borne visita
tion or by Inviting the parents to come to the school for a conference, the nurse. 
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or visiting teacher should follow the case In the home to learn what has been 
done to remedy defects. Through conference with the parents, every effort 
should be made to secure adequate treatment. It may be necessary at times to 
exercise pressure to secure action, but this should be only as a last resort. 
Persuasion is usually more effective in producing desirable educational results .• , 

"Owing to financial limitations, It Is not always possible for parents to have 
family physicians to give treatment for correction of defects. Under such 
circu!llstances, the nurse should endeavour to have the work done through 
some other agency, preferably a community health clinic. If no clinical facilities 
are provided by the community, rather than allow the health of the children 
to suffer, the school may make temporary and emergency provisions for treat
ment, until the community can be led to provide proper facilities. The per
mission of parents should, of course, be secured before any action is taken 
affecting the child." 
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I. GENERAL. 

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

Schedules which reached Geneva later than May 31st, 1935, 
will be dealt with in the next review, together with the bulk of the 
statistics for 1934. 

The present analysis deals with a total of 118,062 treated persons, 
as compared with 115,859 in the fifth, 119,433 in the fourth, 69,541 
in the third, 69,707 in the second and 31,656 in the first review. 
The response in the submission of schedules is gratifying, and the 
reviewer again desires to express his thanks to the directors of the 
various institutes for their careful and willing co-operation. The 
total number of treated persons dealt with in the six reviews is 
524,258. 

The general characteristics of each schedule are given below. 

1 For previous reviews, see document C.H.844, and the Quarterly Bulletin 
I, pages 110 and 725 ; II, page 553 ; W, page 613. ' 



Institute 

1. Algiers .•.•...•.......•.••• 
2. Antananarivo •..••.•..••.•• 
3. Bangkok •...•••••....•.•.• 
4. Bar! ..................... . 
5. Berne ................... .. 
6. Beirut •.....•....•.•...... 
7. Bologna .•..........•..•... 
8. Brussels •.................. 
9. Buenos Aires ••............ 

10. Ceara (Brazil) ............. . 
11. Dakar (Europeans) •........ 
12. Dakar (non-Europeans) ....• 
13. Hanoi (Tonkin) •..•••.•.•.• 
14. Keljo ( = Seoul, Chosen) ••... 
15. Lllle •..•.••.........•.•.•• 
16. Lyons .....•.............. 
17. Marseilles ............... .. 
18. Montevideo •............... 
19. Montpelller ............... . 
20. Palenno ................. .. 
21. Paris •...•..•..........•.. 
22. Saigon (Europeans) •........ 
23. Saigon (non-Europeans) ....• 
24. Tartu (Estonia) ........... . 
25. Tokio •...•................ 
26. Tunis •............•....... 
27. Vllno •.........•.......... 

Year 

1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 

. 1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 
1933 

METHODS USED AND RESULTS OBTAINED. 

Vaccine 
Days of Number lorlali11 Paralytic 

treatment treated Deaths % auideall 

(1) Dried or glyurinated cords. 

Dried 5-2 days : glyc. 15-25 
Dried 5-1 days : glyc. 14-18 
Dried : glyc; 18-25 
Dried 6-2 days : - 18-25 
Dried 10-2 days : glyc. 18-21 
Glyc. 11-20 days. 300-620 mg. 8-15 

. Dried 10-2 days : 15-20 
Dried 9-2 days : glyc. 18-23 
Dried 8-1 days 16-21 
Dried 7-2 days : glyc. ? 
Dried 4-2 days : glyc. 8-16 
Dried : glyc. 8-16 
Dried 6-0 days : glyc. 15-20 
Dried 5-1 days : glyc. 18 · 
Dried 5-2 days : glyc. 14-24 
Dried 4-2 days : glyc. 15-25 
Dried 5-2 days : glyc. 15-25 
Dried 8-2 days : 16-20 
Dried 572 days : glyc. 13-24 
Dried 8-2 days 27-39 
Dried 5-2 ·days : glyc. 15-25 
Dried 6-1 days : glyc. 15-21 
Dried : glyc. 15-21 
Dried 4-2 days : glyc. 21 
Dried 5-1 days : - 18 
Dried 4-1 days : glyc. 18-23 
Dried 8-2 ·days : glyc. 14-20 

2,518 
159 
368 
171 

2 
195 
123 
30 

1,676 
408 

9 
17 

1,328 
2,000 

95 
154 
294 
615 
252 
387 
443 
175 

1,220 
163 
81 

1,849 
15 

14,747 

5 
1 
0 
0 
0 
3 
0 
0 
7 
2 
0 
0 

10 
22 

0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
5 
0 

58 

0.19 
0.62 
0 
0 
0 
1.5 
0 
0 
0.41 
0.49 
0 
o· 
0.74 
1.10 
0 
0 
0 
0 
0 
0 
0 
0 
0.24 
0 
0 
0.27 
0 

0 
0 
0 
0 
0 
0 
0 
0 
2 (both recovered) 
0 
0· 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.39 2 (0.00014 %) 



Institute 

1. Barcelona ••••• 0 0 • 0 0 0 0 0 • 0 0 0 

2. Budapest •.•.•............. 
3. Certain Bulgarian Institutes . 
4. Cernauti (Roumania) •....... 
5. Cernauti (Roumania) ........ 
6. Diyarbekir (Turkey) ........ 
7. Diyarbekir (Turkey) ........ 
8. Helsinki (Finland) .......... 
9. Helsinki (Finland) .......... 

10. Istanbul (Turkey) •......... 
11. Istanbul (Turkey) •.•....... 
12. Madrid ••••••••• 0 0 0 0 0 ••••• 

13. Riga (at institute) .......... 
14. Riga (outside) .•......•..... 
15. Utrecht •.••••............. 
16. Sivas (Turkey) ............. 
17. Sivas (Turkey) .......•..... 

(3) 
1. Baghdad (Europeans) •...... 
2. Baghdad (non-Europeans) ... 
3. Bangkok (at institute) ......• 
4. Bangkok (outside) ...•...... 
5. Bombay (Europeans) ...... . 
6. Bombay (non-Europeans) ... . 
7. Cairo (Europeans) ......... . 
8. Cairo (non-Europeans) ..... . 

Days of Number 
Year Vaccine treatment treated Deaths 

(2) Modified dilution methods. 

1933 Hogyes modified: 1/5000-1/100 20 1,053 1 
1933 Htigyes modi fled : 60-240 mg. 6-10 4,844 3 
1933 Boecker's vaccine : 90 mg. :!0 3,654 8 
1933 Hogyes modified 15-23 46 0 
1933 Htigyes original 15-21 959 0 
1932 Htigyes modi fled: 122.5-195 mg. 21 70 0 
1933 Htigyes modified: 122.5-195 mg. 21 81 1 
1932 Dried 1 day 12-21 14 0 
1933 Dried 1 day 12-21 14 0 
1932 Htigyes modified: 122.5-195 mg. 21 2,020 8 
1933 Htigyes modified: 122.5-195 mg. 21 1,741 17 
1933 Htigyes modified : 1/5000-1/100 17-20 1,714 3 
1933 Dilution 14-21 29 0 
1933 Dilution 14-21 171 0 
1933 Htigyes : 72-212 mg. 15-21 0 0 
1932 Htigyes modified: 122.5-195 mg. 21 153 5 
1933 Htigyes modified: 122.5-195 mg. 21 167 1 

16,730 47 

(3-5) Phenol vaccines : modifications of fermi's method. 
Killed phenol vaccines : Semple and Mulford's modifications. 

1933 700-3500 mg. : Semple 7-14 13 0 
1933 700-3500 mg. : Semple 7-14 266 0 
1933 Carbolised 14 909 5 
1933 Carbolised 14 617 5 
1933 700-7000 mg. : Semple 7-14 357 0 
1933 700-7000 mg.: Semple 7-14 7,674 33 
1933 1400-2100 mg. : Semple 14-20 96 0 
1933 1400-2100 mg. : Semple' 14-20 2.879 24 

Jortali1y Paral.l"tic 
% atfidtDIS 

0.09 0 
0.06 3 (all fatal) 
0.22 0 
0 3 (all fatal) 
0 0 
0 0 
1.23 0 
0 0 
0 0 
0.40 0 
0.97 0 
0.18 0 
0 0 
0 0 
() 0 
3.27 0 
0.59 0 

0.28 6 (0.00036 %) 

0 0 
0 0 
0.55 0 
0.81 0 
0 0 
0.43 0 
0 0 
0.38 0 

.... 
"' .... 



9. Calcutta ••••• 0 • 0 0 ••• 0 ••••• 1933 350-700 mg. : Semple 7-14 7,532 38 0.50 0 
10. Cernauti (Roumania) .•..... 1933 600-900 mg. : Semple 12-18 503 3 0.59 0 
11. Colombo 0 •• 0 0 0 ••••• 0 •••••• 1933 14 990 7 0.71 1 (recovered) 
12. Coonoor (Europeans) .•.....• 1933 700-7000 mg.: Semple 7-14 281 0 0 0 
13. Coonoor (non-Europeans) .... 1933 700-7000 mg. : Semple 7-14 9,192 33 0.36 0 
14. Cracow •••••••• 0 0 •• 0 •••••• 1933 -: Semple 20 ttl 1 0.90 0 
15. Hong-Kong •••• 0 ••• 0 • 0 ••• 0 1933 1400 mg. : Semple 14 208 0 0 0 
16. Jerusalem ••• 0 ••••••• 0 •••• 1933 700-2000 mg. : Semple 14-20 760 1 0.13 0 
17. Kasaull: Class II (at Institute) 1933 1400 mg. : Semple 14 454 0 0 0 
18. Kasaull: Class II (out-centres) 1933 1400 mg. : Semple 14 4,229 11 0.26 0 
19. Kasaull: Class Ill (atlnstitute) 1933 3500 mg. : Semple 14 1;062 1 0.09 0 
20. Kasaull: Class Ill (out-centres) 1933 3500 mg. : Semple 14 5,099 15 0.29 1 (fate unknown) "' "'! 
21. Kasaull : Class IV (at Institute) 1933 7000 mg. : Semple 14 992 20 2.02 1 (recovered) > 
22. Kasaull: Class IV (out-centres) 1933 7000 mg. : Semple 14 1,722 37 2.15 2 (both recovered) "'! -23. Kuala Lumpur ..•••••••.••• 1933 1400-2100 mg. : Semple 14-21 46 0 0 0 "' "'! 24. Lisbon 0 0 •••••• 0 ••• 0 • 0 0 • 0 • 1933 2500-7500 mg. : Semple 10-40 265 0 0 0 -25. Lwow (at Institute) ••...•..• 1933 Mulford's vaccine 20 221 0 0 0 

("> 

"' 26. Lwow (outside) ....••••••••. 1933 -: Semple 20 637 3 0.47 0 0 
27. Milan ..................... 1933 4500-7500 mg. : Semple 15-25 41 0 0 0 z 
28. Mexico • 0 •••••••••••••• 0 •• 1932 2240-4960 mg. : Semple 14-16 3,469 0 0 0 

~ 29. Mexico 0 0 0 0 ••••• 0 •• 0 0 •• 0 •• 1933 2240-4960 mg. : Semple 14-16 3,241 0 0 0 
30. New York 1933 -: Semple 14-21 1,244 0 0 0 o:l 

0 0 • 0 ••••• 0 •• 0 ••• -31. Rangoon (Europeans) ..••••• 1933 700-7000 mg. : Semple 7-14 170 0 0 0 t'll 

"' 32. Rangoon (non-Europeans) .•• 1933 700-7000 mg. : Semple 7-14 1,366 7 0.51 1 (fatal) 
33. Santa Clara (Cuba) ..•..•..• 1933 1920-3360 mg. : Sem pie 15-21 451 0 0 0 
34. Santiago (Chile) •....••..••. 1933 2240-3200 mg. : Semple 14-20 184 0 0 0 
35. Shanghai (Europeans) •.••.•• 1933 675-1800 mg. : Semple 15-24 138 0 0 0 
36. Shanghai (non-Europeans) ..• 1933 675-1800 mg. : Semple 15-24 259 2 0.76 0 
37. Toronto ••••••••• 0 0 • 0 ••••• 1932 -: Semple 14-21 15 0 0 0 
38. Toronto •••••••• 0 •••••••• 0 1933 -: Semple 14-21 62 1 1.61 0 
39. Warsaw (at Institute) .••.•.• . 1933 800 mg. : Semple 20 146 0 0 0 
40. Warsaw (outside) ........... 1933 800 mg. : Semple 20 1,903 12 0.63 0 

59,804 259 6 (0.0001 %) .... 
"' "' 



Days of Number lorlalitr Paral)tie ..., 
Institute Year Vaccine treatment treated Deaths % auideota "' Q) 

(4) Live phenol vaccines : Puntoni'a modification. 

1. Ancona ................... 1933 Puntoni's modi flcation 16-24 16 0 0 0 

2. Catania ................... '1933 Puntoni's modi flcation 15-25 58 1 1.72 0 

3. Rome .................... 1933 Pun toni's modi flcation 15-25 166 0 0 0 
4. Trapani ................... 1933 Puntoni's modi flcation 15-25 26 0 0 0 
5. Turin .................... 1933 Puntoni's modification 20-27 35 0 0 0 

301 1 0.33 0 

(5) Fermi's original method. 

1. Genoa .................... 1933 Fermi 15-25 13 0 0 0 Cll 
~ 

2. Kosice (Czechoslovakia) ..... 1933 Fermi 14-21 338 0 0 0 > 
~ -0 0 351 0 Cll 
~ 

(7) Healed vaccines : Babef method. -C'l 

1. Bucharest 1933 Dried 6-0 days + heated 50•-
Cll ................ 

60• c. 10-24 8,256 22 0.27 0 0 
z 

2. Jassy .................... 1933 Heated 45•-65• C. + unheated 15-23 4,364 1 0.02 4 (one fatal) 
::0 

12,620 23 0.18 4 (0.00031 %) 6; -(8) Killed ether vaccines: Hemp/'s method. ttl 
Cll 

1. Yugoslav Institutes ......... 1933 Hempt's standard vaccine : 
2000-3000 mg. 4-6 8,248 13 0.16 0 

(9) Mixed treatments. 

1. Athens 1933 ) Slight cases, Boecker's method' 20-? 1,776 1 0.06 1 (recovered) ................... Severe cases, same+ Alivisatos 
2. Certain Bulgarian institutes •• 1933 Hogyes+Alivisatos ; 275-3700 13-15 3,202 5 0.15 0 

mg. 
3. Vienna ................... 1933 Hogyes + Alivisatos 13-21 283 1 0.35 2 (both recovered) 

5,261 7 0.13 3 (0.057 %) 
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II. METHODS OF TREATMENT. 

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

For purposes of comparison, the various methods of treatment 
have been classified, as in previous reviews, under the following 
heads : 

t. Dried or glycerinated cords (Pasteur's original and 
Calmette). 

2. Modified dilution methods (Hogyes). 
3-5. Phenol: Modifications of Fermi's method. 

3. Killed ph~nol 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. Heated vaccines (Babe~). 
8. Killed ether vaccines (Hempt). 
9. Mixed treatment (dilutions plus, in severe cases, 

Ali visa tos ). 
10. Yalren vaccine. 

It will be noted that Nos. 3-6 above comprise Fermi's original 
method and its modifications. 

In certain instances, the following shortened scheme of classifi-
cation has been followed : 

(a) Killed vaccines : comprising 3 and 8 above. 
(b) Live vaccines : comprising 1, 2, 4 and 9 above. 
(c) Heated vaccine : 7 above. 
(d) Other : comprising 5, 6 and 10 above. 

III. NUMBERS OF PERSONS TREATED. 

The total number of treated persons regarding whom information 
has been submitted was 118,062. The adjoining table gives the 
distribution of these according tQ the method of treatment, the 
number of institutes concerned, the number of annual· returns 
submitted, and the average number of patients per annual return. 
The object of this table is to show the average annual number 
treated during a single year according to each particular method 
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of treatment. When the statistics of a group of institutes are 
submitted in combined form in a single schedule-viz., Yugoslav 
institutes, treatment Hempt's method ; and Bulgarian institutes, 
treatment either modified Hiigyes method or the same reinforced 
by Alivisatos vaccine, and classified above in the group 9, Mixed
the table cannot be entered. Where no entry is made, the detail 
will be found in the table on pages 753-756. 

1. Cords ......•.....•.... 
2. Dilutions ............•.. 
3. Killed phenol ......•.... 
4. Live phenol ........... . 
5. Fermi"s original ••....... 
7. Heated ............... . 
8. Killed ether ........... . 
9. Mixed •................ 

Total 

Patients 

14,747 
16,730 
59,804 

301 
351 

12,620 
8,248 
5,261 

118,062 

Institutes 

25 

24 
5 
2 
2 

Annual Average per 
returns annual return 

25 590 

26 2,300 
5 60 
2 175 
2 6,310 

IV. MORtALITIES FOR ALL PATIENTS. 

Of the total of 118,062 treated persons, 408 died of rabies. The 
percentage mortality was thus 0.35, 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, and 0.40 over the whole period covered by the six 
reviews. 

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

Sixth review All six reviews 

Number lor1a'i1y Number Deaths lurtality 
treated Deaths % treated~ % 

1. Cords •..... 14,747 58 0.39 78,400 300 310 0.38 
2. Dilutions ... 16,730 47 0.28 43,770 95 173 0.22 
3. Killed phenol 59,804 259 0.42 233,488 1,415 925 0.61 
4. Live phenol. 301 1 0.33 2,268 5 9 0.22 
5. Fermi's orig. 351 0 0 5,124 12 20 0.23 
6. Fermi's sero-

vaccine .... 255 0 1 0 
7. Heated .... 12,620 23 0.18 67,664 120 268 0.18 
8. Killed ether. 8,248 13 0.16 46,547 65 184 0.14 
9. Mixed ..... 5,261 7 0.13 41,358 51 164 0.12 

10. Yatren •.... 5,384 13 21 0.24 
---

Total •..... 118,062 408 0.35 524,258 2,076 2,075 0.40 
P < 1 in a million 

• •• Calculated .. from the mortalitv of the t t 1 t th · 
exampll", 310 = 0.300 x 78 400. ioo In ~ha ob e tt'bFup" (l.f',, from 0.40): for 
roundt"d to 0.40. • · e 8 ove a e the rate O.:i96 has been 
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According to the shortened system of classification the figures 
are: 

Sixth review All stx reviews 
Number 
treated Deaths 

lortali(J' 
% 

Number Deaths lortality 
treated - Obse;;:a--- IAicolatoi' % 

(a) Killed 68,052- 272 0.40 280,035 1,480 1,109 0.53 (b) Live .•..... 37,039 113 0.31 165,796 451 657 0.27 (c) Heated ..•.. 12,620 23 0.18 67,664 120 268 0.18 (d) Other ; •.... 351 0 0 10,763 ,25 43 0.23 

Total •..... 118,062 408 0.35 524,258 2,076 2,077 0.40 
P < 1 in a million 

The percentages of mortalities 'in the successive reviews and in 
the whole set have been : 

First Second Third Fourth . Filth Sixth All six 
(a) Killed .....• 0.65 0.80 0.28 0.66 0.51 0.40 0.53 
(b) Live ....... 0.27 0.26 0.21 0.26 0.23 0.31 0.27 
(c) Heated •.. 0.15 0.08 0.04 0.24 0.18 0.18 
(d) Other ....... . 0.22 0.27 0 0.23 

Total .....• 0.49 0.48 0.23 0.48 0.34 0.35 0.40 

The same tests of significance of differences as were employed 
and described in previous reviews have been used. It will be 
remembered 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 
assumption 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 
analysis indicate that the figures do not agree with this assumption, 
the data will be referred to as heterogeneous or as showing a signifi
cant difference. The dividing-line between homogeneity and hetero
geneity may conventionally be taken as being defined by P = 0.05, 
any lesser value indicating a real discrepancy.1 

V. RACIAL STATISTICS. 

Information regarding race-type was lacking in the case of 7,345 
persons, none of whom died of rabies; These relate to the institutes 

• • • • and tn the present comparison significant differences in the efficacy 
of the various vaccination methods employed. (EDIToR.) 

9 
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at Santiago (Chile), Santa Clara (Cuba), and Mexico. Of the 
remaining, 57,577 were Europeans (52%) and 53,140 were of non
European birth ( 48 %). 

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

1. Cords •..... 
2. Dilutions ... 
3. Killed phenol 
4. Live phenol . 
5. Fermi's vacc. 
6. Fermi's, sera-

vaccine .... 
7. Heated •..• 
8. Killed ether. 
9. Mixed .... . 

10. Yatren .... . 

Total, ..... 

First Second Third Fourth Filth Sixth All six 

57.6 
100 

19.7 

99.7 
100 

52.4 

52.7 
100 
11.9 

100 

100 

100 

53.5 

50.2 
100 

62.1 
100 

100 
100 
100 

81.1 

62.5 
94.8 
10.3 

100 
100 

100 
100 
100 
100 
100 

48.9 

56.1 
96.6 
15.6 

100 
100 

100 
100 
100 
100 
100 

58.0 

49.5 
100 

12.9 
100 
100 

100 
100 
100 

52.0 

54.4 
98.7 
15.5 

100 
100 

100 
100 
100 
100 
100 

56.6 

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

Sixth review All six reviews 
Number . Number D , treated Deaths Kortahly treated eaths lorTahly 

Europeans. 
______..._ % 

--------- % Observed Calrulaled Observed Calrulaled 
1. Cords ...... 7,309 10 15 0.14 40,522 66 66 0.16 
2. Dilutions ... 16,730 47 35 0.28 43,218 85 71 0.20 
3. Killed phenol 6,757 20 14 0.30 34,034 51 56 0.15 
4. Live phenol. 301 1 0.6 0.33 2,268 5 4 0.22 
5. Fermi's vacc. 351 0 0.7 0 5,123 12 8 0.23 
6. Fermi's sero-

vaccine •••. 255 0 0.4 0 
7. Heated •••• 12,620 23 27 0.18 67,664 120 111 0.18 
8. Killed ether, 8,248 13 17 0.16 46,547 65 76 0.14 
9. Mixed ..... 5,261 7 11 0.13 41,358 51 68 0.12 

10. Yatren ..... 5,384 13 9 0.24 

Total ...... 57,577 
---

121 120 0.21 286,373 468 469 0.16 

p = 0.07 p = 0.15 

Non· Europeans. 

1. Cords ....... 7,438 48 40 0.65 33,915 225 244 0.66 3. Killed phenol. 45,702 239 246 0.52 185,766 1,353 1,334 0.73 -
Total 53,140 --..... 287 286 0.54 219,681 1,578 1,578 0.72 

p = 0.17 p = 0.18 
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Or, using the shortened system of classification : 
Sixth review AU six reviews-Number Deaths lortali(J Number · 

treated treated Deaths lorlali(J 
Europeans. 

% % Ob<med Caleulatod Oloe"'d Calcolalsll 
(a) Killed ..... 15,005 33 32 0.22 80,581 116 132 0.14 
(b) Live ••..... 29,601 65 62 0.22 127,366 207 208 0.16 
(c) Heated ..... 12,620 23 27 0.18 67,664 120 111 0.18 
(d) Other ...... 351 0 0.7 0 10,762 25 18 0.23 

------
Total ...... 57,577 121 121.7 0.21 286,373 468 469 0.16 

p = 0.60 
Non-Europeam. 

p = 0.16 

(a) Killed •....• 45,702 239 246 0.52 185,766 1,353 1,334 0.73 
(b) Live •...... 7,438 48 40 0.65 33,915 .. 225 244 0.66 ---- ------

Total. ..... 53,140 287 286 0.54 219,681 1,578 1,578 0.72 
p = 0.17 p = 0.18 

The mortalities as compared with previous reviews are as under : 

Europeam. First Second Third Fourth Fifth Sixth All six 

(a) Killed •...... 0.10 0.14 0.10 0.12 0.19 0.22 0.14 
(b) Live •••••• 0 • 0.20 0.11 0.13 0.15 0.17 0.22 0.16 
(c) Heated ...... 0.15 0.08 0.04 0.24 0.18 018 
(d) Other ....... 0.19 0.27 0 0.23 

Total ....... 0.17 0.13 0.10 0.14 0.21 0.21 0.16 

Non-Europeans. 
(a) Killed ....... 0.83 0.89 0.93 0.85 0.65 0.52 0.73 
(b) Live ........ 1.02 0.82 0.71 0.74 0.46 0.65 0.66 

Total ....... 0.84 0.88 0.78 0.83 0.62 0.54 0.72 

Each of the values of P, in the figures relating to the sixth review 
and in those relating to all six reviews, is greater than 0.05, and 
consequently there is no evidence of heterogeneity arising from 
method of treatment.l 

It should be noted that, as indieated in the above table of com
parative mortalities, there appears to be a distinct tendency for the 
mortalities of non-Europeans treated by killed vacchies to fall. 
From a level of approximately 0.85 % over the period of the first 
four reviews, it has fallen to 0.65 in 1932 and 0.52 in 1933. 

Finally, it appears from the combined figures that the mortality 
amongst non-Europeans is 4.5 times as great as that amongst 
Europeans. This difference is, as previously, highly significant. 

1 J.e., no evidence of significant ditlerences In the efficacy of the various 
methods. (EDITOR.( 
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VI. SPECIES OF BITING ANIMAL. 

The percentages of persons bitten by the different species of 
animals are as detailed below : 

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

1. Cords ••••••••••• 0 88.0 8.4 0.1 0.3 0.7 0.5 1.5 0.5 
2. Dilutions .......... 79.4 10.4 0.2 0.2 0.9 5.2 1.7 2.1 
3. Killed phenol ...... 89.2 1.7 0.1 6.4 0.4 0.6 1.1 0.5 
4. Live phenol ....... 80.1 18.3 0 0 0.3 0 1.3 0 
5. Fermi's vaccine .... 81.2 12.0 0 0 0 4.0 2.8 0 
7. Heated ••• 0,0 •••••• 87.4 7.1 0.2 0 0.4 3.2 0.8 0.8 
8. Killed ether ....... 79.1 5.8 0.2 0.05 0.9 4.6 1.7 7.7 
9. Mixed 0 ••••••••• 0. 84.7 8.4 0.1 0.1 1.7 4.0 0.4 0.5 

Total •••• 0 0. 0 ••• 86.5 5.0 . 0.1 3.3 0.6 1.9 1.2 1.3 

The figures relating to mortality are as follows : 

(a) Dog (b) Cat 
Number lortalil)" Number lortality 
treated Deaths % treated Deaths % 

1. Cords ••••••••••• 0 12,987 55 0.42 1,236 2 0.16 
2. Dilutions .......... 13,255 39 0.29 1,730 0 
3. Killed phenol ...... 52,879 208 0.39 996 0 
4. Live phenol •...... 241 1 0.41 55 0 
5. Fermi's vaccine .... 285 0 0 42 0 
7. Heated ........... 11,036 21 0.19 895 0 
8. Killed ether ....... 6,530 8 0.12 477 0 
9. Mixed •••••••• 0 ••• 4,456 7 0.16 440 0 

Total ........... 101,669 339 0.33 5,871 2 0.03 

(c) Wolf 

Sixth review 
All six reviews 

Number lortaliiJ 
Number Deaths lortalil1 
treated~ % treated Deaths % Obsomd Galonlate<l 

1. Cords •..... 20 0 0 43 4 4 9.30 
2. Dilutions ... 31 7 22.6 52 11 5 21.15 
3. Killed phenol 44 2 4.6 253 28 25 11.06 7. Heated .... 25 2 8.0 72 6 7 8.33 8. Killed ether. 17 5 29.4 152 1 11 15 7.24 1 
9. Mixed ..... 6 0 0 66 5 6 7.58 10. Yatren .... 23 0 2 0 

Total ..... 143 16 11.2 661 1 65 64 9.83 1 

1 Th.,.e DI!Ures are correct. That they t 1 
In the H!th review arises from the fact !bat!" ~~ec~· exact agreement With those given 

•on was recetved from Yugoslavia. 
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(d) Jar/cal 
Sixth review All six revlewo 

Number lortalil1 
treated Deaths % 

Number lortalill 
treated Deaths % 

1. Cords ........... . 50 0 93 0 
2. Dilutions ........ . 27 0 29 0 
3. Killed phenol .... . 3, 794 46 1.21 16,525 273 1.65 
7. Heated ......•... 70 0 
8. Killed ether ..... . 4 0 4 0 
9. Mixed •.......... 4 0 29 1 3.44 

Total . • . . . . . . . . . 3,879 

1. Cords ••...•.......•.... 
2. Dilutions ..•............ 
3. Killed phenol ........... . 
4. Live phenol ............. . 
5. Fermi's vaccine ......... . 
7. Heated ....•...........• 
8. Killed ether · .•..........• 
9. Mixed ................. . 

Total •................ 

1 Onedeath. 
I Two deaths. 
I Three deaths. 

46 1.19 16,750 274 1.64 

(e) Soliped&, Ruminanl.t, Human and Oth.,. 
Sollpeds Ruminants Other Human 

96 761 215 67 
155 864 2811 359 
254 332 6561 322' 

1 4 
14 10 

56 406 104 98 
71 377 138 634 
91 210 23 27 

724 2,2791 1,4211 1,5071 

Information regarding the biting animal was lacking in the case 
of 569 persons. 

One death was reported amongst persons bitten by ruminants. 
This case was reported from Keijo (Seoul, Chosen). The bite 
inflicted by a cow was deep and on the bare arm; the case belonged to 
category B. The patient was eighteen days late in commencing 
treatment, and died of rabies on the thirty-sixth day after the bite. 

A case of human origin is reported from Kasauli ; its features 
were as follows : Category A, superficial, on bare skin, on arm, 
seven days late in commencing treatment, interval between wound
ing and death doubtful. 

Of the deaths amongst those bitten by other animals, one was 
of a person bitten by a hyena and treated by dilutions at Diyarbekir, 
two were bitten by leopards and treated by killed phenol vaccines 
at Coonoor and Kasauli respectively. 

From the combined figures for the six reviews, it appears that, 
of 12,007 persons bitten by solipeds and ruminants, only one case
that cited above from Chosen-has developed rabies. Of 3,692 
persons who have been in contact with cases of human rabies, only 



764 STATISTICS ON RABIES 

one person-that cited above from Kasauli-is reported as having 
developed rabies. 

VII. EVIDENCE OF RABIES IN THE BITING ANIMAL. 

The percentages of treated persons in the differeflt categories1 are 
as follows : 

A B c D 

1. Cords ••• 0 ••••••••••••• 10o8 15o4 67o4 6o4 
2o Dilutions 0 0 o o o o o o o 0 0 o o o 0 19o1 21.4 50o5 9o0 
3o Killed phenol o 0 o o o 0 0 o 0 o o 5o6 6o3 87.1 Oo9 
4o Live phenol •••• 0 ••••••• 15o3 21.8 60o7 2o2 
5. Fermi's original . o o o o o o o o 34o5 5o4 58o1 2o0 
7. Heated o o o o I o o o • o o o o o o o 6o3 32o3 53o4 8o0 
8o Killed ether .. o 0 o o 0 .. o o o 22o9 12o2 64o9 0 
9. Mixed • ••• 0 •••••••••••• 1909 3409 27o6 17o9 

Total ••••• 0 0 •• 0 ••••••• 10o0 14o0 71.8 4o2 

The figures relating to mortalities in ~he different categories are 
as under: 

Category A. 
Sixth review All six reviews 

Number lorlality Number lortalilr 
treated Deaths % treated Deaths % 

1. Cords . 0 0 0. o o o. o o o 1,579 14 Oo89 4,916 38 0.77 
2. Dilutions o o o o • o o o . 2,768 4 0.14 4,096 9 Oo22 
3. Killed phenol ... o • 3,332 17 Oo53 10,155 64 0.63 
4. Live phenol .. o •.•. 42 0 0 174 0 0 
5. Fermi's original • o 0 121 0 0 181 1 0.55 
6o Fermi's sero-vacclne 5 0 0 
7. Heated 0 ••••••••• 790 2 Oo25 5,138 18 Oo35 
8. Killed ether o o .. o • 1,888 3 0.16 4,897 14 0.29 
9. Mixed 0 •••••••••• 1,042 3 0.29 4,944· 8 0.16 

10. Yatren. o 0 .. o •. o o. 298 0 0 
Total . o ••. o • o •. 11,562 43 Oo37 34,804 152 0.44 

Category B. 
1. Cords • o o ... o o •..• 2,262 12 0.53 13,700 87 Oo64 
2. Dilutions .. o o o .. o . 3,091 15 0.49 8,976 32 Oo36 
3. Killed phenol . o o •• 3,707 10 Oo27 14,471 53 Oo37 
4. Live phenol . 0 •• 0 • 60 1 1o67 488 2 0.41 
5. Fermi's original 0 0 0 19 0 0 879 2 Oo23 
6. Fermi's sero-vacclne 23 0 0 
7. Heated .......... 4,074 4 Oo10 16,177 25 Oo15 
8. Killed phenol 0 0 0 0 0 1,005 2 Oo19 4,658 8 0.17 
9. Mixed 0 •••••••••• 1,831 2 0.11 16,375 26 0.16 

10. Yatren .......... 2,644 9 Oo34 
Total o o o o 0 0 0 0 0. 16,049 46 Oo29 -78,391 244 Oo31 
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·'. 
Category C."-

Sixth review Allalxrevt.,.. 
Number lortalitJ Number lorWitJ treated Deaths % treated Deaths % 

1. Cords ............ 9,898 32 0.32 47,435 147 0.31 2. Dilutions ......... 7,300 14 0.19 21,481 33 0.15 
3. Killed phenol ..... 51,408 231 0.45 189,394 1,261 0.66 
4. Live phenol .• , .... 167 0 0 1,119 2 0.18 
5.. Fermi's original ... 204 0 0 1,058 3 0.28 
6. Fermi's sero-vaccine 5 0 0 
7. Heated- .......... 6,745 17 0.25 41,923 74 0.18 
8. Killed ether ...... 5,355 8 0.15 21,272 36 0.17 
9. Mixed ••••• 0 0 •••• 1,448 1 0.07 10,959 9 0.08 

10. Yatren ........... 1,486 4 0.27 

Total ......•... 82,525 303 0.37 336,132 1,569 0.47 

Category D. 

1. Cords ••....•..... 937 0 0 5,285 3 0.06 
2. Dilutions , ...•..•. 1,300 1 0.08 4,642 5 0.11 
3. Killed phenol ...•• 557 1 0.18 6,874 7 0.10 
4. Live phenol ...... 6 0 0 85 0 0 
5. Fermi's original ... 7 0 0 18 0 0 
6. Fermi's sero-vacclne 
7. Heated ••••• 0 ••• 0 1,011 0 0 2,993 0 0 
8. Killed phenol ..... 12,722 0 0 
9. Mixed ........... 940 1 0.11 5,516 3 0.05 

10. Yatren 0 •• 0 ••• 0 •• 956 0 0 

Total ..••.....• 4,758 3 0.06 39,091 18 0.046 

Details regarding 3,168 persons, of whom thirteen died of rabies, 
are lacking. 

Three fatal cases are reported as having occurred from the bites 
of animals not suspected to be rabid (category D above). Two of 
these occurred at Bulgarian institutes, and one was reported from 
Kasauli out-centres. 

As in former reviews, in this and in the succeeding sections the 
statistics of the two race-types-European and non-European
will be treated separately, as the degree of heterogeneity introduced 
when the two race-types are considered together is so great as to 
mask other effects. The reviewer is grateful to the directors of 
institutes who have acceded to the request that the figures relating 
to the two race-types should be submitted on separate schedules. 

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

Categories A and B (combined). 

Sixth review 
All six reviews 

Number Deaths JorlaliiJ 
Number lorlRlity treated - % 

Europeans. treated Deaths % Obsemd Caloulaled 

1. Cords ...... 1,513 3 0.20 7,438 15 16 0.20 
2. Dilutions ... 5,859 19 0.32 15,268 43 32 0.28 
3. Killed phenol 3,193 9 0.28 11,492 21 24 0.18 
4. Live phenol. 102 1 0.98 968 3 2 0.31 
5. Fermi's orig. 140 0 0 1,060 3 2 0.28 
6. Fermi's sero-

vaccine .... 28 0 (0.06) 0 
7. Heated .... 4,864 6 0.12 22,325 46 47 0.21 
8. Killed ether. 2,893 5 0.17 12,553 29 27 0.23 
9. Mixed ..... 2,873 5 0.17 23,647 38 50 0.16 

10. Yatren ..... 2,942 9 6 0.31 
--

Total ...... 21,437 48 0.22 97,721 207 206 0.21 

p = 0.27 
Non-Europeam. 

1. Cords ....... 780 13 1.67 1,779 24 13 1.35 
3. Killed phenol. 1,847 9 0.49 7,616 47 58 0.62 

--
Total ...... 2,627 22 0.84 9,395 71 71 0.76 

p = 0.0007 

Category C. 
Europeans. 

1. Cords ...... 2,877 4 0.14 10,351 14 16 0.14 
2. Dilutions ... 7,300 14 0.19 20,954 24 32 0.11 
3. Killed phenol 2,677 11 0.41 14,548 25 22 0.17 
4. Live phenol. 167 0 0 1,119 2 2 0.18 
5. Fenni's orig. 204 o· 0 1,058 3 2 0.28 
6. Fermi's sero-

vaccine .... 5 0 (0.008) 0 
7. Heated · .... · 6,745 17 0.25 41,923 74 65 0.18 
8. Killed ether . 5,355 8 0.15 21,272 36 33 0.17 
9. Mixed 1,448 1 O.o7 10,959 9 17 0.08 

10. Yatren ..... 1,486 4 2 0.27 -Total ...... 26,773 55 0.21 123,675 191 191 0.15 

Non~European~. 
p = 0.08 

t. Cords ....... 2,818 12 0.43 5,511 29 38 0.53 3. Killed phenol, 33,607 178 0.53 97,260 680 671 0.70 

Total ..... 36,425 190 0.52 102,771 709 709 0.69 
p = 0.14 
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It will be noted in the total figures that, with the exception of 
the group non-Europeans, categories A and B, there is no evidence 
of heterogeneity arising from differences in the methods of treat
ment. The evidence of heterogeneity in the group non-European, 
categories A and.B, appears for the first time in this review. In the 
fifth review, the value of P was 0.24. This variation seems to arise 
from an increased mortality amongst those treated by cords (1.67 
as compared with 1.11 in the previous review) and from the fall 
in mortality amongst non-Europeans treated by killed phenol 
vaccines which had occurred in the year 1933, to which attention 
has already been directed. For the increased mortality amongst 
those treated by cords, a high mortality rate reported from Keijo 
(Seoul, Chosen) is mainly responsible. 

A final table combining the figures relating to the three categories 
A, B and C may be of interest. It relates to the whole figures for 
the six reviews. It may be compared with the table given in 
Section V for racial differences. The essential difference between 
the two tables is that persons belonging to category D have been 
excluded. 

Categories A, B and C (combined). 

All six reviews 
Deaths 

. Number Mortality 
Europeans, treated Observed Calculated % 

1. Cords •• 0 ••• 0 •••••••••• 17,789 29 32 0.16 
2. Dilutions ............... . 36,222 67 65 0.18 
3. Killed phenol ........... 26,040 46 47 0.18 
4. Live phenol ............ 2,087 5 4 0.24 
5. Fermi's vaccine ......... 2,118 "6 4 0.28 
6. Fermi's sero-vaccine ..... 33 0 (0.06) 0 
7. Heated 64,248 120 115 0.19 

••••••• 0 ••••• 0 •• 

8. Killed ether ............ 33,825 65 61 0.19 

9. Mixed .34,606 47 62 0.14·. 
• 0 • 0 ••••••••••• 0 • 

8 0.29 10. Yatren 0 0 • 0 •• 0 ••••••••• 4,428 13 

Total 221,396 398 398 0.18 
0 • 0 • 0 ••••••••••••• 

p = 0.34 

Non-Europeans. 
51 0.73 1. Cords 7,290 53 

• 0 •••••• 0 ••• 0 •••• 

729 0.69 3. Killed phenol ........... 104,876 727 

Total 112,166 780 780 0.70 
•••• 0 •• 0 0 •••••••• 

p = 0.77 
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Also in the abbreviated form of classification : 
All six reviews 

Deaths -- Mortality Number 
Europeans. treated Observed Calculated % 

(a) Kiiled 59,865 111 108 0.18 
••• 0 ••••• 0 ••••••• 

(b) Live •••• 0 •••••••• 0 ••••• 90,704 148 163 0.16 

(c) Heated 64,248 120 115 0.19 
•• 0 ••••••••••••• 

(d) Other ••••••• 0 ••••••••• 6,579 19 12 0.29 

Total ••••••••• 0. 0 ••••• 221,396 398 398 0.18 

p = 0.12 

Non~ Europeans. 

(a) Kiiied ................. 104,876 727 729 0.69 
(b) Live ••• 0 •••••••••• 0 ••• 7,290 53 51 0.73 

Total •••••••••••• 0 •••• 112,166 780 780 0.70 
p = 0.77 

These tables show no indication of heterogeneity. 
From the above analysis it appears also that, in the A and B 

categories, the mortality amongst non-Europeans is 3.6 times as 
great as amongst Europeans, whilst in the C category the ratio is 
4.6. These differences are both significant. 

Again, in the case of Europeans, the mortality in the A and B 
categories is 1.4 times as great as in the C category, whilst in the 
case of non-Europeans the mortality in the A and B categories is 
0.91 of that in category C. The first difference is significant (P = 
0.02), the second is not. Thus, in the case of non-Europeans, it 
appears that those in the C category are practically at as high a 
degree of risk as those in the A and B tategories. 

VIII. SEVERITY OF BITING. 

The percentage proportions in the several groups are as follows : 

Deep SuperOclal No visible lesion 
1. Cords ............... 24.5 61.4 14.1 
2. Dilutions ............ 19.2 59.5 21.4 
3. Killed phenol ........ 47.8 46.1 6.2 
4. Live phenol .......... 37.9 50.8 11.3 
5. Fermi's vaccine ...... 32.5 61.3 6.3 7. Heated ............. 17.9 77.0 5.1 
8. Killed ether ......... 15.5 53.9 30.6 9. Mixed .............. 17.8 58.4 23.8 

Total ........... ,. 34.1 54.3 11.6 
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The percentages with no visible lesion, and treated by dilutions, 
killed ether and mixed methods, are excessive. 

The figures relating to mortality are as follows : 

(a) Deep (b) Super/iclal 
(c) No visible 

Ia ion 
~umbor J.,rt&litJ Number lortalicy Rumbor treated Deaths % treated Deaths % treatotl Deaths 

1. Cords •..••••••• 3,573 40 1.12 8,935 17 0.19 2,053 0 
2. Dilutions ....... 2,779 31 1.12 8,610 3 0.03 3,098 0 
3. Killed phenol ••• 28,078 198 0.71 27,081 59 0.22 3,647 1 
4. Live phenol .•••• 114 1 0.88 153 0 0 34 0 
5. Fennl's vaccine • 114 0 0 215 0 0 22 0 
7. Heated ........ 2,254 9 0.40 9,72:1 14 0.14 644 0 
8. Killed ether •••• 1,276 7 0.55 4,451 6 0.13 2,5:11 0 
9. Mixed ••••••••• 935 6 0.64 3,073 1 0.03 1,253 0 --

Total ••••••••• 39,123 292 0.75 62,240 100 0.16 13,27:1 1 

Information is not available regarding 3,427 treated persons, 
of whom fifteen died. One death is reported from Lwow amongst 
those who had " no visible lesion". 

In the following table the statistics for the periods of the sixth 
review, and for all six reviews, are, as before, subdivided according 
to race-type : 

(a) Deep 

Sixth review All six reviews 
Number Deaths lortalilr 

Number lortality treated ---. - % 
Europeans. treated Deaths % Obomod Calcula!H 

1. Cords ...... 1,086 6 0.55 4,501 26 23 0.58 
2. Dilutions ••• 2,779 31 1.12 7,671 62 40 0.81 
3. Killed phenol 940 16 1.70 3,335 35 17 1.05 
4. Live phenol. 114 1 0.88 671 2 3 0.30 
5. Fenni's orig. 114 0 0 . 642 6 3 0.93 
6. Fennl' s sero-

0 vaccine .... 8 0 (0.04) 
7. Heated •••• 2,254 9 0.40 12,311 49 64 0.40 

8. Killed ether. 1,276 7 0.55 9,822 44 51 0.45 

9. Mixed ..... 935 6 0.64 12,301 36 64 0.29 

. 10. Yatren ..... 187 7 1 3.74 

-
Total. ..... 9,498 76 0.80 51,449 267 266 0.52 

P < 1 in a million 

Non-Europeans. 
14 2.58 

1. Cords ....... 687 18 2.62 1,355 35 
3. Killed phenol. 20,819 143 0.69 61,816 608 629 0.98 

Total . . . • . . 21,506 161 0.77 63,171 643 64~ 1.02 

p < 1 In a million 
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(b) Superficial 

Sixth review 
All six reviews 

Deaths lortalit1 Number 
NumbOT Mortality treated - A - % 

European.s. treated Deaths % Observed Calculated 

1. Cords ...... 2,909 1 0.03 14,837 7 13 0.05 
2. Dilutions ... 8,610 3 0.04 21,473 14 19 O.o7 
3. Killed phenol 3,270 2 0.06 16,552 11 15 0.07 
4. Live phenol • 153 0 0 1,284 3 1 0.23 
5. Fermi's orig. 215 0 0 1,437 0 1 0 
6. Fermi's sero-

vaccine .... 218 0 (0.2) 0 
7. Heated .... 9,722 14 0.14 50,772 69 46 0.14 
8. Killed ether. 4,451 6 0.13 29,113 21 26 0.07 
9. Mixed ..... 3,073 1 O.o3 21,805 15 20 0.07 

10. Yatren ..... 3,334 6 3 0.18 

Total .....• 32,403 27 0.083 160,825- 146 144 0.09 

p = 0.0007 

Non-Europeans. 
1. Cords ....... 2,597 7 0.27 5,421 17 15 0.31 
3. Killed phenol. 14,162 45 0.32 44,708 123 125 0.28 

Total . . . . . . 16,759 52 0.31 50,129 140 140 0.28 

p = 0.58 

As in the previous review, the combined figures indicate definite 
heterogeneity in all groups, with the exception of superficially 
bitten non-Europeans. The mortality rates in the various groups 
appear to vary considerably from year to year, and it is suggested 
that there is considerable variation in the interpretation of the 
phrase " deeply bitten " at the various institutes. 

An interesting fact comes to light when the figures for non
Europeans for this sixth review are compared with those collected 
in the previous five reviews-viz. : 

Deeply bitten non-Euro
peans : 

1. Cords ........... . 
3. Killed phenol ....• 

Superficially bitten non
Europeans : 

1. Cords ........... . 
3. Killed phenol .... . 

Number 
treated 

668 
40,997 

2,824 
30,546 

Deaths 

17 
465 

10 
78 

Jllortality 
% 

2.54 
1.13 . 

0.36 
0.26 

. When thes~ figures are compared with the corresponding figures 
m the precedmg table (for the sixth review), it is at once obvious 
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that there is a marked fall in the mortality rate for those deeply 
bitten and treated by killed phenol vaccines, the rate for the sixth 
review being 0.69% as compared with 1.13% during previous years. 
This difference is highly significant (Pis of the order of 2 in a million). 
The other mortalities are not significantly altered. 

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

Also amongst Europeans the mortality from deep bites is 5.8 
times as great as from superficial, whilst amongst non-Europeans 
it is 3.6 times as great. 

IX. INTERVENTION 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 vaccine ........ . 
7. Heated ............... . 
8. Killed ether ........... . 
9. Mixed ................ . 

Total ................ . 

On hare skin 

64.3 
74.0 
77.8 
67.8 
45.6 
64.6 
50.6 
70.7 

72.4 

The figures relating to mortality are : 
(a) On bare skin 

Number lortality 
treated Deaths % 

1. Cords ............ 8,279 48 0.58 
2. Dilutions ......... 10,715 31 0.29 
3. Killed phenol ..... 45,441 243 0.53 
4. Live phenol ....... 204 1 0.49 
5. Fermi's original ... 160 0 0 
7. Heated 7,745 22 0.28 

••••• 0 ••• 0 

8. Killed ether ...... 2,900 13 0.45 
9. Mixed ........... 3,719 6 0.16 

Total .......... 79,163 364 0.46 

Through clothing 

35.7 
26.0 
22.2 
32.2 
54.4 
35.3 
49.4 
29.3 

27.6 

(b) Through clothing 
Number lortalil1 
treated Deaths % 

4,590 5 0.11 
3,772 3 0.08 

12,981 15 0.12 
97 0 0 

191 0 0 
4,231 1 0.02 
2,827 0 0 
1,542 1 0.06 

30,231 25 0.08 

Information regarding 8,668 treated persons, of whom nineteen 
contracted rabies, is lacking. 
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The corresponding statistics subdivided according to race-type, 

for the sixth review and for all six reviews, are as under : 

(a) On ban skin. 
All six reviews 

Sixth review Deaths 
Number lortality Number Mortality 

European&. treated Deaths % treated Observed Calculated % 

1. Cords ...... 3,431 7 0.20 14,790 32 37 0.22 
2. Dilutions ... 10,715 31 0.29 26,562 73 67 0.28 
3. Killed phenol 3,638 18 0.49 20,343 44 51 0.22 
4. Live phenol. 204 1 0.49 1,463 4 4 0.27 
5. Fermi's vacc. 160 0 0 1,244 5 3 0.40 
6. Fermi's sero-

vaccine .... 98 0 (0.24) 0 
7. Heated .... 7,745 22 0.28 42,437 111 107 0.26 
8. Killed ether, 2,900 13 0.45 16,093 63 41 0.39 
9. Mixed ..... 3,719 6 0.16 27,009 45 68 0.17 

10. Yatren ..... 3,767 11 10 0.29 

Total ...... 32,512 98 0.30 153,806 388 388 0.25 

p = 0.003 

Non-European&. 

1. Cords ....... 1,918 21 1.09 4,136 44 33 1.06 
3. Killed phenol. . 29,283 176 0.60 87,117 687 698 0.78 

---
Total ..... 31,201 197 0.63 91,253 731 731 0.80 

p = 0.048 

(b) Through clothing. 

All six reviews 
Sixth review Deaths 

Number lort>lity Number ----------- Mortality 
Europeans. treated Deaths % treated Ohserved Calcu~ated ., .. 

1. Cords •••... 1,156 0 0 6,243 1 2.0 0.016 
2. Dilutions ... 3,772 3 0.08 10,562 4 3.3 0.038 
3. Killed phenol 1,862 1 0.05 6,895 2 2.2 0.029 
4. Live phenol. 97 0 0 768 1 0.2 0.130 
5. Fermi's vacc. 191 0 0 892 1 0.3 0.112 
6. Fermi's sero-

vaccine .... 157 0 0.05 0 
7. Heated •.•• 4,231 1 0.02 24,583 9 7.8 0.036 
8. Killed ether • 2,827 0 0 19,984 1 6.3 0.005 
9. Mixed .. , .. 1,542 1 0,07 13,901 6 4.4 0.043 

10. Yatren , . , , . 1,617 2 0.5 0.124 
--- ---

Total, .... , 15,678 6 0.04 85,602 27 27.05 0.031 

p = 0.30 
Non-Europron.s. 

1. Cords ...... , 1,756 4 0.20 3,297 9 6.8 0.27 3. Killed phenol. 6,528 12 0.18 22,384 44 46.2 0.20 - ---Total • 0 ••• 8,284 16 0.19 25,681 53 53.0 0.21 

p = 0.40 
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There is thus no evidence of heterogeneity amongst those bitten 
through clothing either in the case of Europeans or of non-Europeans. 
For those bitten on the bare skin, the value of P for non-Europeans 
is just on the margin of possible significance (P = 0.048) ; that for 
Europeans, P = 0.003, is chiefly affected by an excessive mortality 
in the case of those treated at Yugoslav institutes by killed ether 
vaccines. 

The mortality amongst those bitten on the bare skin is, in the case 
of Europeans, eight times, and, in the case of non-Europeans, 3.8 
times,. as great as that observed amongst those bitten through 
clothing. As has been suggested before, the probable reason for this 
difference of degree is that the European bitten on the bare skin 
is usually bitten on the head or hands, whereas in the case of non
Europeans this is not so generally true. 

The mortality amongst non-Europeans in the case of those bitten 
on the bare skin is 3.2 times, and in the case of those bitten through 
clothing is seven times, as great as amongst Europeans. It would 
thu8 appear that the clothing of the European is a greater safeguard 
than is that of the non-European. 

If one compares the figures for the present review with those for 
the previous five reviews (published in the fifth review), it appears 
that the only significant variation is a fall in the mortality of non
Europeans treated by killed phenol vaccines and bitten on the bare 
skin from 0.88% to 0.60 %· There is no corresponding fall amongst 
those bitten through clothing. 

X. POSITION OF BITE. 

The percentages of those bitten in the different positions are as 
follows : 

Head Ann Trunk Leg 

1. Cords ............ 4.8 46.9 4.5 43.8 
2. Dilutions •........ 5.9 59.5 2.2 32.4 
3. Killed phenol ..... 5.9 35.5 3.8 54.8 
4. Live phenol ....... 6.3 54.5 6.3 32.9 

5. Fermi's original ... 7.7 44.7 17.1 30.5 

7. Heated 5.1 56.5 5.0 33.4 
••••• 0 • 0 •• 

8. Killed ether ...... 5.9 43.2 4.0 46.9 

9. Mixed 2.8 59.4 2.4 35.4 
•••••••••• 0 

Total 5.5 44.3 3.7 46.5 
•••• 0 0 ••• 
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The figures relating to mortality are as follows : 

(a) Head (b) Arm 

Number lorlllilf Number lortali17 
treated Deaths % treated Deaths % 

1. Cords ........... . 
2. Dilutions •........ 
3. Killed phenol ..... . 
4. Live phenol ...... . 
5. Fermi's original •.. 
7. Heated ......... .. 
8. Killed ether ..... . 
9. Mixed .......... . 

674 
994 

3,482 
19 
27 

607 
338 
147 

Total . . . . . . . . . 6,288 

1. Cords ........... . 
2. Dilutions ........ . 
3. Killed phenol .... . 
4. Live phenol ..... · .. 
5. Fermi's original .. . 
7. Heated ......... . 
8. Killed ether ..... . 
9. Mixed •.......... 

Number 
treated 

635 
362 

2,218 
19 
60 

600 
231 
127 

Total . . • . . . . . . 4,252 

24 
25 
94 

1 
0 

14 
6 
2 

166 

(c) Trunk 

Deaths 
3 
0 
2 
0 
0 
0 
0 
1 

6 

3.56 
2.52 
2.70 
5.26 
0 
2.31 
1.78 
1.36 

2.64 

Mortality 
% 

0.47 
0 
0.09 
0 
0 
0 
0 
0.79 

0.14 

6,638 
9,949 

20,943 
164 
157 

6,762 
2,473 
3,127 

18 
20 
91 

0 
0 
7 
6 
4 

50,213 146 

(d) Leg 
Number 
treated Deaths 

6,201 13 
5,425 2 

32,335 71 
99 0 

107 0 
4,007 2 
2,685 1 
1,860 0 

52,719 89 

0.27 
0.20 
0.43 
0 
0 
0.10 
0.24 
0.13 

0.29 

Mortality 
% 

0.21 
0.04 
0.22 
0 
0 
0.05 
0.04 
0 

0.17 

Information was lacking regarding 5,090 persons, of whom one 
died of rabies. 

The statistics for the sixth review and for all six reviews sub
divided according to race-type are as follows : 

(a) Head 

Sixth review 

Europeans. 
Number lortaliQ' 
treated Deaths % 

1. Cords . . . . . . 276 2. 0.73 
2. Dilutions . . . 994 25 2.52 
3. Killed phenol 412 11 2.67 
4. Live phenol. . 19 1 5.26 
5. Fermi's orig. 27 0 0 
6. Fermi's sero-

vaccine .... 
7. Heated . . . . 607 14 2.31 
8. Killed ether. 338 6 1.78 
9. Mixed • . . . . 147 2 1.36 

10. Yatren ..... 

Total . . . . . . 2,820 61 2.16 

A]) six reviews 
Number Deaths lortaliiJ 
treated -----.......... % 

1,344 
3,035 
1,902 

152 
192 

10 
3,247 
2,407 
2,238 

180 

Obsem<l Caltulate<l 

11 
51 
26 

2 
7 

0 
56 
37 
17 
6 

19 
44 
28 

2 
3 

(0.1) 
47 
35 
32 
3 

14,707 213 213 

p = 0.003 

0.82 
1.68 
1.37 
1.32 
3.65 

0 
1.72 
1.54 
0.76 
3.33 

1.45 
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Non-Europeam, 

1. Cords ....... 168 12 7.14 372 24 17 6.45 3. Killed phenol. 1,825 71 3.89 5,472 240 248 4.39 

Total ...... 1,993 83 4.16 5,844 264 265 4.52 
p = 0.07 

(b) Ann 

Sixth review All six reviews 

Number Jortalit7 
Number Deaths Jort&ll\7 
treated ---------- % Europeans. treated Deaths % Dllemed Caltulatod 

1. Cords ....•. 2,943 4 0.14 12,944 18 18 0.14 
2. Dilutions ••• 9,949 20 0.20 25,657 36 36 0.14 
3. Killed phenol 3,796 7 0.18 18,016 17 25 0.09 
4. Live phenol • 164 0 0 1,187 2 2 0.17 
5. Fermi's orig. 157 0 0 1,949 1 3 0.05 
6. Fermi's sero-

vaccine .... 160 0 (0.2) 0 
7. Heated .... 6,762 7 0.10 24,056 46 34 0.19 
8. Killed ether. 2,473 6 0.24 13,955 27 20 0.19 
9. Mixed ..... 3,127 4 0.13 21,678 22 31 0.10 

10. Yatren ..... 3,393 5 5 0.15 

Total ...... 29,371 48 0.16 122,995 174 174 0.14 
p = 0.10 

Non-Europeam. 

1. Cords ....... 904 6 0.66 2,001 11 13• 0.55 
3. Killed phenol. 10,987 68 0.62 32,074 212 210 0.66 

.--
Total .....• 11,891 74 0.62 34,075 223 223 0.65 

p = 0.57 

(c) Trunk 
All six reviews 

Sixth review Number Deaths Jortalit7 
Number Jortality treated % 

Europeans. treated Deaths % Oboem<l Caltulat!d 

1. Cords •..... 99 0 523 0 0 
2. Dilutions ... 362 0 972 0 0 
3. Killed phenol 167 0 807 0 0 
4. Live phenol • 19 0 108 0 0 
5. Fermi's orig. 60 0 198 0 0 
6. Fermi's sero-

vaccine ...• 6 0 0 
7. Heated .... 600 0 3,701 0 0 
8. Killed phenol 231 0 1,900 0 0 

9. Mixed •.... 127 1 1,450 3 0 

10. Yatren 112 0.21 
0 ••• 

Total •... 1,665 1 0.06 9,777 3 0.03 

Non-Europeam. 

1. Cords ....... 320 3 0.94 585 4 2 0.68 

3. Killed phenol 1,324 2 0.15 3,895 8 10 0.21 

Total 1,644 5 0.30 4,480 12 12 0.27 ... 
0.12 P= 

10 
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(d) Ltg 

All six reviews 
Sixth review Number Deaths lortality 

Number Mortality treated~ 
_..._ % 

European•. treated Deaths % Obsemd Calculated 

1. Cords ...... 1,272 1 0.08 6,891 6 2.7 0.09 

2. Dilutions ••• 5,425 2 0.04 13,639 7 5.4 0.05 
3. Killed phenol 1,684 1 0.06 8,490 3 3.4 0.04 
4. Live phenol. 99 0 0 784 1 0.3 0.13 
5. Fermi's orig. 107 0 0 1,865 1 0.7 0.05 
6. Fermi's sero-

vaccine .... 76 0 (0.03) 0 
7. Heated 4,007 2 0.05 18,534 5 7.3 0.03 .... 

8.3 0.005 8. Killed ether. 2,685 1 0.04 20,837 1 
9. Mixed ..... 1,860 0 0 15,544 9 6.2 0.06 

10. Yatren ..... 1,699 2 0.7 0.12 
--

Total . . . . . . 17,139 7 0.04 88,359 35 35.0 0.04 

p = 0.014 

Non-European&. 

1. Cords ....... 2,307 4 0.17 4,542 14 15 0.31 
3. Killed phenol. 21,675 47 0.22 65,366 215 214 0.33 

-- --
Total ..... 23,982 51 0.21 69,908 229 229 0.33 

p = 0.79 

As in the fourth and fifth reviews, the values of P indicate no 
evidence of heterogeneity amongst non-Europeans bitten in any 
of the four localities. With regard to Europeans, on the other hand, 
there is evidence of heterogeneity amongst those bitten on the head 
and on the leg. In the case of those bitten on the head, the disturb
ing factors arise mainly from the methods-Fermi's vaccine, where 
the observed mortality is too high, and mixed methods, where the 
observed mortality is unexpectedly low. In the case of those bitten 
on the leg, the discrepancy is almost. entirely ascribable to the low 
mortality amongst those tr_eated by Hempt's method in Yugoslavia. 
It will be remembered that, in the previous review, attention was 
drawn to the fact that no deaths had occurred amongst 14,997 
persons bitten on the leg and treated at Yugoslav institutes. The 
figures for the year 1933 report one death amongst 2,685, and so, 
for the period covered by the six reviews, one death occurred out 
of 20,837, instead of an expected 8.3 as calculated from the 
average for all methods of treatment. This curious result remains 
unexplained. 
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The mortalities amongst those bitten in the various positions 
fo~ the two race-types are as follows : 

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

Europeans 

1.45 
0.14 
O.o3 
0.04 

Non-European mortality 
Ratio-=------...:.. 

Non-Europeans European mortality 

4.52 3.1 
0.65 4.6 
0.27 9.0 
0.33 8.3 

Each of these ratios indicates a significant difference. That the 
legs of Europeans are more usually and more efficiently clad than 
those of non-Europeans probably accounts.for the higher ratio for 
those bitten on the leg, and similarly for the trunk. 

XI. DELAY IN COMMENCEMENT OF TREATMENT. 

The percentage proportions of those commencing treatment 
during the various periods defined in the schedules are as follows : 

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

1. Cords ••.......... 58.8 24.2 12.1 4.9 
2. Dilutions ......... 51.0 25.3 16.6 7.1 
3. Killed phenol ..... 63.1 17.5 12.5 6.9 
4. Live phenol ...•... 50.5 21.6 14.6 13.3 
5. Fermi's original •.. 56.4 26.5 12.0 5.1 
7. Heated •• 0 •• 0 •••• 68.2 20.2 8.5 3.2 
8. Killed ether ...... 71.0 13.8 8.1 7.0 
9. Mixed ........... 43.3 24.1 21.8 10.9 

Total o0.9 19.8 12.7 6.5 
0 •••••••• 

The figures relating to mortality are as follows : 

(a) 0 lo 4 da11• (b) 4 lo 7 daJIS 

Number lortality Number lortAiilJ 
treated Deaths % treated Deaths % 

1. Cords ........... ·. 8,590 35 0.41 3,533 9 0.25 

2. Dilutions ......... 8,536 26 0.30 4,226 11 0.26 

3. Killed phenol ..... 37,299 158 0.42 10,373 41 0.40 

4. Live phenol ....... 152 1 0.66 65 0 0 

5. Fermi's original ... 198 0 0 93 0 0 

7. Heated 8,605 16 0.19 2,544 5 0.20 
• 0 •••••••• 

1,142 0 0 
8. Killed ether ...... 5,862 12 0.20 

1,268 1 0.08 
9. Mixed ••• 0 ••• 0 ••• 2,276 5 0.22 -

71,518 253 0.35 23,244 67 0.29 
Total •••••••• 0 
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(c) 8 lo 14 daJIS (d) More than 14 days 

Number lortality Number lortali!y 
treated Deaths % treated Deaths % 

1. Cords , •.......... 1,765 5 0.28 714 9 1.26 
2. Dilutions ......... 2,779 5 0.18 1,189 5 0.42 
3. Killed phenol ..... 7,370 28 0.38 4,094 32 0.78 
4. Live phenol ....... 44 0 0 40 0 0 
5. Fermi's original ... 42 0 0 18 0 0 
7. Heated •• 0 ••••••• 1,068 1 0.09 403 1 0.25 
8. Killed ether ...... 665 0 0 579 1 0.17 
9. Mixed ........... 1,145 1 0.09 572 0 0 

---
Total .......... 14,878 40 0.27 7,609 48 0.63 

Information was not available regarding 813 treated persons, 
none of whom died of rabies. 

The figures subdivided according to race-type for the sixth review 
and for the whole set of six reviews are as follows : 

(a) 0 lo 4 day• 

Sixth review All six reviews 

Number lorlalily Number Deaths lortality 
Europ~ns. treated Deaths % treated -Obser-;';d""faiculated % 

1. Cords ...... 2,902 7 0.24 12,115 23 22 0.19 
2. Dilutions ... 8,536 26 0.30 25,132 59 46 0.23 
3. Killed phenol 4,048 17 0.42 18,372 38 33 0.21 
4. Live phenol. 152 1 0.66 1,174 4 1 0.34 
5. Fermi's orig. 198 0 0 
6. Fermi•s sero-

1,895 6 2 0.32 

vaccin~ .. , .. 150 0 (0.3) 0 
7. Heated .. ,,. 8,506 16 0.19 34,649 51 63 0.15 
8. Killed ether. 5,862 12 0.20 34,118 56 62 0.16 
9. Mixed ...... 2,276 5 0.22 21,1128 30 40 0.14 

10. Yatren .. .. 2,080 8 4 0.38 

Total ...... 32,480 84 0.26 151,613 275 273 0.18 

p = 0.002 

Non-European.s. 

1. Cords ....... 2,004 13 0.65 3,970 28 26 0.71 3. Killed phenol. 23,245 117 0.50 68,060 441 443 0.65 ----- -Total ...... 25,249 130 0.51 72,030 469 469 0.65 

p = 0.65 
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(b) 5 to 7 clapo 

Sixth review All six reviews 
Number lortalilf Number Deaths lortalilf 

Europeans. treated Deaths % treated 
~"' 1. Cords •..•.. 874 0 0 4,080 6 5.3 0.15 

2. Dilutions ..• 4,226 11 0.26 9,534 21 12.3 0.22 
3. Killed phenol 979 1 0.10 5,598 4 7.2 0.07 
4. Live phenol. 65 0 0 469 1 0.6 0.21 
5. Fermi's orig. 93 0 0 757 1 1.0 0.13 
6. Fermi's sero-

vaccine •••• 54 0 (0.07) 0 
7. Heated .•.. 2,544 5 0.20 13,086 13 16.9 0.10 
8. Killed ether • 1,142 0 0 6,579 4 8.5 0.06 
9. Mixed •••.• 1,268 1 0.08 9,400 12 12.2 0.13 

10. Yatren .••.• 1,500 4 1.9 0.27 --
Total •••.•• 11,191 18 0.16 51,057 66 65.9 0.13 

P= 0.043 

Non-Europeans. 

1. Cords •••..•• 1,134 4 0.35 2,099 8 12 0.38 
3. Killed phenol. 6,296 28 0.44 20,898 121 117 0.58 

Total 0 •• 0 • 7,430 32 0.43 22,997 129 129 0.56 

P= 0.24 

• (c) 8 to 14 daus 

Sixth review All oix revlewo 

Number lortaliiJ Number Deathl lortaliiJ 
Europeans. treated Deatho % treated Obsemd ~clfcialaled % 

• 1. Cords ...... 515 0 0 3,872 3 3.4 0.08 
2. Dilutions .•. 2,779 5 0.18 6,084 6 5.3 0.10 
3, Killed phenol 646 1 0.15 3,876 4 3.4 0.10 
4. Live phenol. 44 0 0 364 0 0.3 0 
5. Fermi's orig. 42 0 0 440 0 0.4 o. 
6. Fermi's sero-

vaccine •••• 46 0 (0.04) 0 
7. Heated •.•• 1,068 1 0.09 4,988 4 4.3 0.08 
8. Killed ether. 665 0 0 3,556 4 3.1 0.11 

9. Mixed ..... 1,145 1 0.09 6,648 6 ·5.8 0.09 

10. Yatren ...•• 1,189 0 1.0 0 

Total. ..... 6,904 8 0.12 31,063 27 27.0 0.09 

p = 0.85 

Non-Europeans. 
0.77 

1. Cords ....... 393 4 1.02 911 7 5.8 

3. Killed phenol. 3,991 17 0.43 13,586 85 86.2 0.62 -
Total ...... 4,384 21 0.48 .14,497 92 92.0 0.63 

p - 0.61 
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(d) More than 14 dau• 

Sixth review 
All six reviews 

Number Deaths Jortalit1 
Number lorlllilJ treated Ob>ened Calculated % 

Europeam. treated Deaths % 

1. Cords ...... 154 0 0 1,118 1 1.5 0.09 

2. Dilutions ... 1,189 5 0.42 2,770 8 3.8 0.29 

3. Killed phenol 354 1 0.28 1,591 2 2.2 0.12 

4. Live phenol • 40 0 0 224 0 0.3 0 

5. Fermi's orig. 18 0 0 155 0 0.2 0 
6. Fermi's sero-

5 0 (0.007) 0 vaccine .... 
7. Heated .... 403 1 0.25 1,567 2 2.1 0.13 
8. Killed ether. 579 1 0.17 2,294 1 3.1 0.04 
9. Mixed 572 0 0 2,934 3 4.0 0.10 

••• 0. 

10. Yatren ..... 615 1 0.8 0.16 
--

Total ...... 3,309 8 0.24 13,273 18 18.0 0.14 
p = 0.36 

Non-European&. 

1. Cords ....... 169 4 2.35 430 10 5.3 2.33 
3. Killed phenol. 2,279 26 1.14 7,207 84 88.7 1.17 

--
Total ...... 2,448 30 1.23 7,637 94 94.0 1.23 

p = 0,03 

From the figures dealt with in the fifth review; all the-values 
of P from the above groups were greater than o.os; and hence 
there was no evidence of heterogeneity in any of the eight groups. 
In the combined figures collected this year relating to the figures 
for the whole set of reviews, significant di!Tere'nces appear in the 
group " European, 0 to 4 days " and in the group " Non-European, 
more than 14 days", whilst a value of P just on the borderline 
between homogeneity and heterogeneity appears in the group 
" European, 5 to 7 days ". 

In the case of the first of these " European, 0 to 4 days ", the 
heterogeneity arises mainly from those treated by live phenol 
vaccines and by Fermi's vaccine, the observed mortalities being 
in excess of the expected. In the case of the group" Non-Europeans, 
more than 14 days", the percentage mortalities according to the 
two methods of treatment remain very similar to what they were 
for the first five reviews-i.e., 2.35 as compared with 2.30 for those 
treated by cords, and 1.14 as compared with 1.18 for those treated 
by killed phenol vaccines. The difference has assumed doubtful 
significance as the numbers have increased. 
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If these not very definite evidences of heterogeneity be neglected, 
the figures may be summed up as under : . . 

Number 
Deaths 

Europeam. treated Observed calculated 
Mortality 

% 
Oto4days ........... 151,613 275 237 0.18 
5to 7 days ........... 51,057 66 80 0.13 
8 to 14 days •......•.. 31,063 27 49 0.09 
More than 14 days •..•. 13,273 18 21 0.14 

Total. ........... 247,006 386 387 0.16 
p = 0.0003 

Non-Europeam. 
Oto4days .......... 72,030 469 482 0.65 
5to7days .......... 22,997 129 154 0.56 
8 to 14 days .......... 14,497 92 97 0.63 
More than 14 days ••••. 7,637 94 51 1.23 

Total. ........... 117,161 784 784 0.67 
P < 1 In a million 

Both these values of P are significant, and in general they would 
indicate that, in the case of Europeans, early-comers show a signifi
cantly higher mortality than late-comers, whilst, with regard to 
non-Europeans, early-comers show a significantly lower mortality 
than late-comers. The grouping of the periods of time is, however, 
somewhat arbitrary, and it seems more reasonable to compare the 
groups" Less than 14 days" and" More than 14 days". 

The figures are as follows : 
Deaths 

Number Mortality 
Europeans. treated Observed Calculated % 

Less than 14 days •.•.• 233,733 368 365 0.16 
More than 14 days •..•• 13,273 18 21 0.14 

Total ...•........ . 247,006 386 386 0.16 

p = 0.50 
Non-Europeam. 

Less than 14 days ••... 109,524 690 733 0.63 
More than 14 days .•• , • 7,637 94 51 1.23 

Total ........... 117,161 ,784 784 0.67 

P < 1 In a million 

Thus, the fact to which attention has been previously drawn is 
emphasised-namely, that, for some reason which does not appear, 
the handicap of late arrival, though pronounced in the non-European 
statistics, is not evident in the European statistics. Again, it may 
be noted that, in the successive periods 0 to 4, 5 to 7, 8 to 14, and 
more than 14 days, the ratios of non-European to European 
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mortalities are 3.61 4.3, 7 and 8.8 respectively, so that the relative 
mortality increases progressively with lateness of arrival. 

XII. PARALYTIC ACCIDENTS. 

The figures relating to the occurrence of post-vaccinal paralysis 
are as under : 

Number 
treated Accidents Proportion Percentage 

1. Cords .......... 14,747 2 1 In 7,374 0.014 0 fatal 
2. Dilutions .•..... 16,730 6 1 in 2,788 0.036 6 fatal 
3. Killed phenol ... 59,804 6 1 In 9,968 0.010 1 fatal 
4. Live phenol .••.. 301 0 
5. Fermi's original. . 351 0 ~ 

7. Heated ........ 12,620 4 1 in 3,155 0.032 1 fatal 
8. Killed ether .... 8,248 0 
9. Mixed : ........ 5,261 3 1 in 1,753 0.057 ·0 fatal 

Total ......... 118,062 21 1 in 5,622 0.018 8 fatal 

The figures relating to accidents over the period covered by all 
six reviews are : 

Number 
treated Accidents Proportion Percentage 

1. Cords .•....... 78,400 26 1 In 3,015 0.033 3 fatal 
2. Dilutions ••.... 43,770 18 1 in • 2,432 0.041 13 fatal 
3. Killed phenol .. 233,488 23 1 in 10,152 0.0099 5 fatal 
4. Live phenol ••.. 2,268 0 
5. Fermi's original. 5,124 2 1 in 2,562 0.039 1 fatal 
6. Fermi'ssero-vac-

cine .......... 255 0 
7. Heated ....... 67,664 6 1 In 11,277 0.0089 1 fatal 
8. Killed ether ... 46,547 4 1 in 11,637 0.0086 2 fatal 
9. Mixed •••••• 0. 41,358 19 1 in 2,177 0.046 2 fatal 

10. Yatren ........ 5,384 3 1 in 1,795 0.056 0 fatal 

Total ........ 524,258 101 1 in 5,191 0.019 27 fatal 

According to the abbreviated system of classification, the figures 
are : 

Number Accidents 
A 

treated Obierved C&lculatod Proportion Percentage 
(a) Killed ......... 280,035 27 54 1 In 10,372 0.0096 (b) Live .......... 165,796 63 32 1 in 2,632 0.038 (c) Heated ........ 67,664 6 13 1 In 11,637 0.0089 (d) other ......... 10,763 5 2 1 in 2,153 0.046 

Total •• 0 ••••• 524,258 101 101 1 in 5,191 0.019 
P < 1 in a million 

It appears that the liability to accident after treatment by Jive 
vaccines is about four times as great as after treatment by killed 
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vaccines or by heated vaccines.' It is noteworthy that, whilst in 
the figures dealt with in the fifth review liability to accident after 
treatment by killed vaccines was about three times that after 
treatment by heated vaccines, the relative liabilities in the figures 
now available are practically equal (as 96 is to 89). 

XIII. SUMMARY AND CONCLUSIONS. 

In the following table, certain of the percentage mortalities are 
compared with those of previous reviews : 

First Second Third Fourth FUth Sixth 
review review review review review review 

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

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

Non-Europeans .•••. , ••.. 0.84 0.88 0.78 0.83 0.62 0.54 
(a) Live vaccines •..... 1.02 0.82 0.71 0.74 0.46 0.65 
(b) Killed vaccines ..... 0.83 0.89 0.93 0.85 065 O.!i2 

Biting animal : 
Dog .................. OA2 0.44 0.24 0.47 0.36 0.33 
Cat .................. 0 O.o7 0.04 0.06 0.03 0.03 
Wolf •..........••.... 18.31 0 5.52 7.3 10.2 11.2 
Jackal •...•...••••...• 1.58 1.64 5.56 2.2 1.48 1.19 

Category: 
A .................... 0.29 0.34 0.47 0.44 0.49 0.37 
B .................... 0.18 0.38 0.31 0.34 0.28 0.29 
c ... 0 •••••••• ' ••••••• 0.60 0.57 0.25 0.62 0.41 0.37 
D .................... 0.10 0.05 0.02 0.01 0.14 0.06 

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

Locality: 
Head ................. 2.85 2.42 1.24 3.17 2.84 2.64 
Arm •••••••••• 0 ••••• 0 0.40 0.49 0.25 0.35 0.29 0.29 
Trunk ................ 0.42 0.11 0.10 0.31 0.11 0.14 
Leg .................. 0.30 0.40 0.11 0.30 0.21 0.17 

Delay In commencing treat-
ment: 

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

Post-vaccinal paralysis ... 0.025 0.009 0.027 0.021 0.019 0.018 
(a) Cords ............. 0.22 0.019 0.048 0.025 0.022 0.014 
(b) Dilutions .......... 0.03 0.03 0 0.105 0.058 0.036 
(c) Killed phenol ..•.... 0.006 0.003 0.026 0.008 0.014 0.010 
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In summarising the experience up to this date as collected from 
the various schedules, and given above in tabular form in the 
combined figures for the whole ·six reviews, the main fact which 
presents itself is the remarkable degree of homogeneity indicated 
in Section V, in which the statistics are analysed separately for the 
two race-types-European and non-European. It appears that 
the mortality amongst 286,373 Europeans was 0.16 % and that 
the rates for the different methods of treatment did not significantly 
vary from this, and that, in the case of 219,681 non-Europeans, the 
mortality rate was 0.72 %. and, again, this figure did not appear 
to be influenced by method of treatment. 

The reason for the difference in mortality of the two race-types 
has been discussed at length in previous reviews and need not be 
repeated here. But the question naturally arises as to whether 
the statistics are large enough for the detection of such differences 
of efficiency of treatment as one might expect to find. That is to 
say, one naturally asks whether the figures are sufficiently large 
for the detection of any significant difference, even though the 
various groups represented samples of, say, two populations 
between which a real difference of some particular amount existed. 
It is quite clear that, if the samples are not sufficiently large, it 
would be impossible to distinguish between differences due to vary
ing efficiencies of treatment and those due merely to the variations 
introduced by random sampling. For example, assuming that 
there is in reality a difference of 10 % on a mortality rate of 1 %, 
it may be asked, what is the minimum number required in our 
sample, if that sample is to be expected to demonstrate the existence 
of any difference at all. Let us first consider the case where some 
particular treatment is compared with no treatment at all. 

If the percentage mortality from the untreated disease is l, then 
if treatment results in the reduction of the mortality by yl, so that 
the final treated mortality is (1-y) l, we shall consider y to represent 
the efficiency of the treatment. If an experiment in which there 
are two equal groups each of size n-the one treated and the other 
untreated-it may be shown that, in order that any difference from 
advantage of treatment can be detected, then to a first approxima-

tion n must be greater than 385 <~:>. Similarly, if we compare two 

different methods of treatment, we may say that there is an excess 
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of efficiency y in the one treatment relatively to the other, if the 
death-rate in the former case is (1-y) times the death-rate in the 
latter ; and that, if the groups subjected to the two treatments 
are equal and each of size n, the minimum value of n which may be 
expected to lead to the detection of any difference in efficiency is 
again 385 <

2

111
,11>. · . 

In the following table are given values of n calculated from the 
above formula for various values of l and of y : 

1/=1 IJ = l u=! u=/o 
l = 0.16 •.•••.••••••• 2,400 14,400 67,200 456,000 
1=0.72 •...•......•. 530 3,180 14,840 100,700 
l = 1 ••••••••• 0 • 0 0 385 2,310 10,780 73,150 
l == 1.5 0 •••••• 0 ••••• 256 1,280 6,912 48,384 
l = 4.5 •••••••• 0 0 •• 0 85 510 2,380 16,150 

In examining the tables in Section V, one finds that the numbers 
in the non-European group (for which l = 0. 72) are, in general, 
insufficient to detect superiority of one treatment as compared 
with another, when the excess relative efficiency of the better treat
ment is about 10 or 15 % ; whilst in the case of Europeans (for 
which l = 0.16) the corresponding figure is about 25%. 

It is thus reasonable to conclude that it is unlikely that a difference 
of efficiency of more than 25 % between any two methods of treat
ment exists. It is clearly not possible to set out small differences· 
of efficiency except with groups containing very much greater 
numbers. 

Thus we arrive at the conclusion that the figures so far available 
are not yet sufficient to detect the existence of differences of 
efficiency of Tess than 25 %. The same argument and the same 
conclusion also relate to the various tables which appear in the 
later sections of the analysis. 

It may at first sight seem surprising that figures amounting in 
all to about half a million are insufficient to demonstrate differences 
in efficiencies of various methods of treatment. 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 rabies, as shown above, the mortality rate may be 3lllow as 0.16 %· 

Another line of attack on the problem of the estimation of relative 
differences in methods of treatment has been suggested by 
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vAN SToCKUM.t She claims that treatment by dilutions of a 
monkey-brain fixed virus as employed at Bandoeng (Java) 
" guarantees almost absolute protection against cases of hydrophobia 
with an incubation period of more than thirty days ". Thus, as 
to the fatal cases amongst persons who commenced treatment 
within a week of having been bitten, the proportions were, with 
incubation periods of less than thirty days, 95 % for those bitten 
on the head and 100 % for those bitten on arm or leg. In fact, 
twelve out of 2,500 persons bitten on the limbs and commencing 
treatment within a week developed rabies, . and each of the 
twelve developed rabies within thirty days after having been bitten. 

That this result is an unusual one appears from the following 
table, in which the data for all fatal cases (commencing treatment 
within one week after having been bitten, and bitten on the limbs) 
which were reported during the period covered by the first five 
reviews are collected : 

1. Cords .............. . 
2. Dilutions ........... . 
3. Killed phenol ....... . 
5. Fermi's vaccine ..... . 
7. Heated ............ . 
8. Killed ether ........ . 
9. Mixed ............. . 

10. Yatren ............. . 
11. Van Stockum ....... . 

Number less than 
30 days 

27 
9 

146 
2 

19 
6 
3 
0 

12 

Total 
number 

104 
20 

594 
2 

37 
18 
13 

6 
12 

·Percentage less 
than 30 days 

26 
45 
25 

100 
50 
33 
23 

0 
100 

It would appear that, with the possible exception of those treated 
by Fermi's original method, in which the numbers are very small, 
van Stockum's result is unique. 

' VAN SToCKUM, " New Principles of Ant'r b' T 
Statistics ", Vol. 1. M. NijhofT, The Hague, 19~;, IC reatment and Rabies 



ON mE DIAGNOSIS, TREATMENT AND 
EPIDEMIOLOGY OF VISCERAL LEISHMANIASIS 

IN THE MEDITERRANEAN BASIN 

INTRODUCTION. 

In pursuance of a recommendation passed by the first International 
Congress of Mediterranean Hygiene (Marseilles, September 20th to 
25th, 1932), the Health Organisation convened a meeting of specialistsl 
al Rome, in August 1934, to give their opinion as to the line of action 
it might usefully follow in regard to Mediterranean ·visceral 
leishmaniasis. 

The conclusions reached at this meeting were as follows : . 
1. The Committee wishes to emphasise that the most desirable 

method of diagnosis involves the finding of parasites through micro
scopic or cultural examination of material from the spleen, liver or bone 
marrow. They recognise, however, that there may be many occasions 
in which such a method of diagnosis is not possible and where serological 
tests may have to be employed. The relative reliability of various 
serological tests is therefore clearly a matter of importance and worthy 
of research. But it must be borne in mind that the value of the aldehyde 
and the antimony tests has been already established, both in Indian 
and Mediterranean visceral leishmaniasis. Further, investigation 
of the value of these and other serological tests under the auspices oflhe 
Health Organisation would, in the Committee's opinion, be difficult, 
except at some large research centre in a leishmaniasis area where 

. adequate material is available. 

1 The meeting was attended by Professor PITTALUGA (Chairman), Professor 
s. ADLER, Sir R. CHRISTOPHERS, Professor E. FRANco, Professor M. MoNACELLI, 
Professor Ed. SERGENT and Professor G. VERNONI. 
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Though, however, further research under the Health Organisation 
may not be indicated, the Committee considers that a useful short guide 
drawn up and issued by the Health Organisation giving the technique 
of these two important tests would greatly help in the study and treatment 
of leishmaniasis in Mediterr~ean countries. 

2. Similarly, in regard to treatment, the very great value of certain 
drugs has been so thoroughly established in Indian kala-azar and also 
in Mediterranean leishmaniasis that a further study of the value of 
these drugs would be difficult except in connection with well-established 
research stations. The Health Organisation might, however, perform 
a very useful purpose in issuing a brief authoritative description of 
the technique of treatment by these drugs. It is suggested that a useful 
procedure might be to obtain information from well-known authorities 
on Mediterranean visceral leishmaniasis and from the material so 
gathered to draw up the memorandum advised. 

3. A brief account of the epidemiology of Mediterranean leish
maniasis, from the point of view of the medical practitioner, giving the 
latest known facts regarding the disease, might, it is thought, be very 
useful. Such an account would require to be very brief. 

Guided by these suggestions, the Health Organisation approached 
a number of prominent workers in this field, asking them to draw up a 
concise set of instructions for the use of practitioners on the three points 
raised-namely, serological tests, treatment and epidemiology. 

At its meeting in October 1935, the Health Committee considered 
these notes and decided to publish them in the Bulletin. 
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I. 

SEROLOGICAL TESTS 

Note by Colonel Sir S. Richard CHRISTOPHERS. 

INTRODUCTION. 

Early blood tests in kala-azar.-BRAHMACHARI (1917) observed 
that, on diluting kala-azar serum with from two to twenty times 
its volume of distilled water, a clo.udiness or copious precipitate 
formed not seen in other sera. On thls he based a " globulin ring 
test" and a" globulin precipitation test". Later, with SEN (1923), 
he described a " globulin opacity test ", in which the degree of 
opacity was measured by diluting in a graduated cylinder and 
observing the depth at which dark spots on a white ground placed 
below the tube were blotted out. RAY (1921) stated that the red 
cells in kala-azar do not undergo complete lysis in distilled water 
and described a " hremolytic test " by adding two drops of blood 
to twenty of distilled water. 

Though observations have been made in various parts of the 
world with BRAHMACHARI'S " globulin test" (e.g., MILlO (1922), 
NAsso (1923) and CASTORINA (1923), in Italy; YouNG (1923) and 
STRUTHERS and CH'I CHANG CH'UN (1924), in China], such early 
tests have now been entirely discarded in· favour of the aldehyde 
and antimony tests. Nevertheless, they are of interest as the 
first indication of the remarkable serum changes which occur in 
kala-azar, a brief reference to which will not be out of place. 

Serum proteins in kala-azar.-SIA and Wu (1922), finding a 
similar phenomenon to that described by BRAHMACHARI, noted that, 
in kala-azar, the concentration of the serum globulin was greater 
than in any other disease. RAY (1924) found the proportion of 
serum albumen to globulin in kala-azar to be greatly reduced, 
whilst the globulin was relatively and absolutely increased. NAPIER, 
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CHoPRA and CHAUDHURY, LLOYD and PAuL, etc., have investigated 
more precisely the serum changes in this disease. The character
istic change is a decrease in serum albumen and a relative and abso
lute increase in serum globulin, especially of the euglobulin fraction. 
LLOYD and PAuL (1928) note that, whilst euglobulin forms about 
5 % of the total globulin in normal serum, it may be from 40-50 % 
of this in kala-azar. The increase in euglobulin is not, however, 
the reason for the aldehyde reaction, a conclusion also arrived at by 
CHOPRA and CHAUDHURY (1931). Treatment was found by LLoYD 

and PAUL to change the proportion towards normal, and such 
changes and the dependent modifications in the aldehyde and 
antimony test have been largely employed in following clinically 
the progress of treatment (LLOYD, NAPIER and PAUL, 1929). So 
far, observations have not given any satisfactory explanation, 
based on the serum proteins, either of the aldehyde or of the 
antimony test, though both are presumably associated with the 
abnormal protein condition. 

Aldehyde test.-NAPIER (1921) announced the test now generally 
referred tQ as the formol-gel or aldehyde test, and later (1922) gave 
more detailed particulars with an indication of its degree of specifi
city. The test is similar to that described by GATE and PAPACOSTAS 

(1920) as the " formol-gelification test " for syphilis, 1 but is an 
altogether different test, in that the characteristic reaction in 
kala-azar is not merely jellification, but, associated with this, a 
marked and characteristic white opacity. To avoid ambiguity, 
it is therefore more generally referred to as the aldehyde test. 

In the test as originally described by NAPIER, 5 c.c. of blood 
drawn from a vein is allowed to clot and 1 c.c. of the serum placed 
in a small tube 1.5 em. in diameter. To the serum is added 1 drop 
of formalin (30-40 % formaldehyde) and the mixture is shaken 
and put aside in a rack at laboratory temperature. In the charac
teristic reaction, within 3-20 minutes, the mixture becomes 

' The ~e~t as performed by these authors Is as follows : 1 c.c. of clear serum 
Is PIJ?etted mto a s!llall tube and 2 drops of commercial formalin added. After 
shak~ng,_ the tube IS left at .l~oratory temperature for 24-30 hours, when the 
readmg IS taken. For a pos1tlv~ result t~e serum ought to be more or less solid, 
jelly-hke, but clear. In a negative reaction, the serum remains fluid An 85 'Yc 
correspondence of positive results with the Wassermann test was. observ l 
The lest Is also sometimes positive in laboratory animals and in the · 
human conditions. some o er 
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com~letel! solid and opaque, resembling coagulated white of egg . 
. Modifications of the test have been tried, more especially in ·regard 
to the quantity of formalin added and the time-limits for observa
tion, but no serious change in the technique has been suggested. 
. Such difficulties as occur arise chiefly from. doubtful reactions, 
+ and ± (see under " Technique "). About 81 % of known 
kala-azar cases give an unmistakable reaction (NAPIER, 1924). 
Negative results. in kala-azar mostly relate to early cases (under 
siX: months' duration), and do .not usually amount to more than 
5 % of the total. Undoubted positive reaction in another disease 
is very rare. In cases under treatment, the test may vary from a 
full reaction, to negative. The test appears to have no relation to 
the Wassermann test. 

Observations on Mediterranean visceral leishmaniasis appear to 
show that results compare with those found in Indian kala-azar . 

. DE CAPITE found the reaction positive in. all of 18 cases of infantile 

.leishmaniasis examined, but the reaction was not so rapid as 
described by NAPIER (7 cases within 30 minutes, 5 more. within 
the hour, and 2 only sho\vn after 6 hours). The reaction apparently 

.does_not occur in dermal leishmaniasis. 
Various modifications to make the test as simple as possible 

have been described, including the use of whole blood. Probably 
the simplest form of the test, which is quite reliable, is that by Fox 
and MACKIE (1921) given in the section on technique. 
·· Very weak reactions may be obtained in lepwsy, also in advanced 

tuberculosis, especially intestinal, and in chronic malaria (NAPIER, 
1924). It may also be positive in schistosomiasis (YouNG, 1923). ' 

Antimony test.-This test was first described by CHOPRA; GuPTA 
and DA vm (1927). The addition of kala-azar serum to a solution 
of urea stibamine or other organic antimony compound gives a 
thick flocculent precipitate. All organic compounds .of antimony of 
the type of urea stibamine give the reaction, but some more markedly 
than others. The best results were given with urea compounds. 
Von Heyden 471 (stibosan) was found to giv~ variable results. Von 
Heyden 693 (neostibosan) gave the most powerful effect, but sor_ne 
yield a precipitate with most sera, though much thicker and heavier 
with kala-azar •. Antimonyl tartrates give no precipitate. Some 

.. organic compounds of arsenic, such as sulpharsphenamine, also give 
11 
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well-marked precipitates with kala-azar and other sera, but such 
precipitates disappear if the tube be left standing for half an hour. 

For the test, serum is placed in a Dreyer's tube and 4 % solution 
of a suitable antimonial compound slowly added to form a layer. 
A thick flocculent precipitate forms at the junction of the fluids. 
The precipitate is immediate and permanent. 

To increase the specificity in case of doubtful reactions, CHOPRA 
and DE (1929) dilute the serum with from 8-10 times its volume of 
distilled water. Five to ten minutes is given for reading the results. 
Formation of a flocculent precipitate only is taken as positive (see 
under " Technique "). 

NAPIER (1928), after a critical examination of the aldehyde and 
antimony tests, concludes that the antimony test is more delicate 
than the aldehyde. Later (1929), he considers that the two are of 
almost equal and of very considerable practical value in the diagnosis 
of kala-azar. These remarks apply to the test with diluted serum, 
the test as used with undiluted serum falling short of the other two. 
All cases of kala-azar, including early cases, give a positive reaction 
with the antimony test, but more non-kala-azar cases give the 
reaction than with the aldehyde test. During treatment, the test 
alters after ten or eleven injections. Using the diluted serum 
method, CHOPRA and DE (1929) found in 340 tests that a correct 
result was given in 88.2 % of cases with the antimony dilution test 
and 81.2 % with the aldehyde test. Doubtful and wrong results 
were about the same in the two tests. LABERNADIE and LAFITTE 
note that the presence of quinine in the blood may give a misleading 
result. 

FABRIS (1928) found the test satisfactory in 25 cases of infantile 
leishmaniasis in Italy. 

The test has been found negative in dermal leishmaniasis. The 
test has no relation to the Wassermann test {LLOYD, NAPIER and 
MITRA, 1930). 

Reaclio~ _of the blood and other tests.-ARCHIBALD (1911) found 
the alkahmty of the blood considerably decreased in kala-azar. 
RoGERS and SHORTEN (1915), using the titration method of WRIGHT 
(1912), found the alkalinity lowered in cholera and kala-azar. 
BRAHMACHARI (1920) used a similar titration method, but with 
ToEPER's reagent as indicator, and obtained a similar result. 
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NAPIER (1924) found but little change in the pH, but the power of 
neutralising both acid and base was reduced, this indicating a 
reduced buffer effect. 

Antigenic tests using the spleen of heavily infected hamsters 
or cultures of the flagellate form have been described by various 
observers {HINDLE, Hou and PATION, 1926 ; AURICCHIO, 1927 ; 
Buss, 1929; and others); but such tests are as yet of uncertain value. 

PARADISO (1929) found that the leucoprenia accompanying 
visceral leishmaniasis prevented application of the test of AMATO 
(leucoprenia following injection of small doses of antagonistic 
substances, such as tuberculin in tuberculosis, antisyphilitic drugs 
in syphilis, etc.). The trials were made with small intravenous 
doses of tartar emetic. 

Colloidal gold sols give a characteristic reaction with kala-azar 
serum (CHOPRA, GuPTA and DAVID, 1928). A few drops of kala
azar serum added to a few c.c. of colloidal gold solution in a test-tube 
gives a turbidity in a few minutes, which, in 24 hours, settles, leaving 
a clear supernatant fluid. With non-kala-azar serum, this does 
not occur ; but some advanced malaria cases may show a similar 
turbidity. 

NAPIER and HENDERSON (1931) found that the sedimentation 
rate of erythrocytes was greater in kala-azar than in other diseases, 
but that it was unlikely to prove a measure of practical diagnostic 
importance. 

TECHNIQUE. 

ALDEHYDE TEST. 

A. Field Test (Fox and MACKIE, 1921). 1 · 

Prick the finger and collect a Wright's capsule of blood. Allow 
serum to separate. Place a drop of serum on a slide and invert 

1 Rapid tests described by NAPIER are also : . 
(a) Place drop of serum on the inside of the wall of a test-tube In wh1ch 

a few grains of parafonnaldehyde have been placed. Heat gently, liberat
ing formalin vapour. The drop becomes solid and opaque. 

(b) One part of 15 % formalin and ten parts of serum are drawn Into a 
Wright"s pipette and sealed. Observe against a dark ground and break 
capsule to ascertain consistency. . 

The drop test given above In the text is extremely simple and reliable and for 
a rapid test can scarcely be Improved. 
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I. Within the slide over a small Petri dish containing a little forma m. 
a few minutes to half an hour in frank cases the drop becomes com
pletely solid' and opaque. When only jellification occurs, the test 

is negative. 

B. Clinical Test (NAPIER, 1922). 1 

5 c.c. of blood drawn from a vein ·is allowed to clot in a test-tube 
and the serum to separate. Place 1 c.c. of serum in a small tube 
(1.5 em. diameter) and add with pipette 1 drop of formalin (30-40 % 
formaldehyde), shake well and place aside in rack at laboratory 
temperature. In the characteristic reaction ( + + +) the mixture 
in from 3-20 minutes becomes completely solid and opaque, 
resembling coagulated white of egg. 

If reaction is given in 20 minutes, record as ..... 
If reaction is given after 2 hours, record as ...•.. 
If reaction is given in 24 hours, record as ..••..• 

+++ 
++ 
+ 

or the serum may be solid and markedly opalescent but not opaque 
( + ). If solid but slightly opalescent, record as (±). If solid but 
clear after 24 hours, the reaction is negative (-). ( +) and (±) 
are doubtful reactions. 

The serum as collected for the test should be clear (DAs GuPTA, 
1931). 

ANTIMONY TEST. 

A. With Undiluted Serum (CHOPRA, GuPTA and DAVID, 1927). 

(a) Allow blood to clot and serum to separate. With a capillary 
pipette place some serum in a Dreyer's tube. Add slowly along the . 
side of the tube some 4 % solution of an organic antimony com
pound.• With kala-azar serum a thick, flocculent precipitate forms 
immediately. With other sera, there is either no precipitate whatever 

1 A test with whole ~lo~d Is also described by NAPIER (1922b). Four drops 
o! bl~o~ from the ~at1ent s fi~ger are allowed to fall into a small test-tube 
contammg 0.5 c.c .. citrate solutiOn (NaCl 0.85, sod. citrate 0.5 %) in which there 
Is 1 drop o! formalm. If left overnight, the red cells will settle and th 
natant fluid will be milky i! positive. ' e super- · 

.' Se~ Introduction. The preparation must be a suitable one-e.g., urea 
sllb~me or neo~llbo~an. Stock solutions can be used and have been foun·d 
ellecllve (urea st1bamme) lor ten days or longer. 
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or only a slight precipitate at the junction of the two .fluids. The 
precipitate is insoluble after standing 24 hours. 

(b) As above ; but the separated serum is placed in a fine glass 
tube about 0.5 em. calibre sealed at one end. Place in rack and 
add slowly with a capillary pipette some 4 % solution of a suitable 
antimony compound.·· Solutio!). should riot be added too slowly, 
as a certain amount of mixture of the fluids at the junction is 
desirable. 

Readings should be taken after 10 minutes. Record as follows : 

. Precipitate immediate, thick and floccUlent ; 
conglomerated into a mass at junction and 
difficult to break down on shaking tube ; 
insoluble on standing 24 hours ........... . 

A definite flocculent precipitate but not so 
marked as above. May collect at junction or 
settle to bottom. Insoluble on standing ... 

A definite precipitate or various degrees of 
haziness at junction ; not flocculent. May 
disappear in a few hours or not .......... . 

No precipitate or haziness ............... .. 

+++ 

++or+ 

± 

Only strongly positive reactions should be considered as indicating 
kala-azar (NAPIER, 1928). 

B. With Diluted Serum (CHOPRA, GuPTA and BAsu, 1927) (NAPIER, 
1928). 

Dilute serum with 9 parts distilled. water and proceed as with 
undiluted test (A (a)). Readings must be taken at 5-10 minutes. 
Later readings may be fallacious. A maTked reaction shoW! ·a 
white flocculent precipitate. Record as follows : 

Heavy flocculent precipitate ....... : .... . 
Fine flocculent precipitate .............. . 
Homogeneous cloud without flocculation .. . 
No change ....................... · · · · · 

+++ 
++or+ 

± 

Only a plus reaction should be regarded as indicating ~la-azar. 
If the spleen is more than 6 inches below the costal margin, only 
a +++result should be taken as indicative. 
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C. Finger-blood Test (CHOPRA and MuKERJI, 1930). 

CHOPRA and MuKERJI describe a test with whole blood supersed
ing the test previously given by CHOPRA, GuPTA and BAsu (1927). 

A drop of blood from the finger is received into a small test-tube 
(~ inch internal diameter and 2 in.ches long) containing 0.25 c.c. 
of a 2 % potassium oxalate solution. Shake to mix thoroughly 
and allow corpuscles to settle (usually 10-15 minutes). Pipette 
ofT supernatant fluid and transfer to small test-tube (4-5 mm. 
diameter). Run in s.ome 4 % solution of an organic antimony 
compound slowly down the side of the tube. The heavy antimony 
solution rapidly permeates through the diluted serum and, in the 
case of kala-azar, a coarse precipitate appears slowly in the whole 
column. The precipitate must be flocculent. Readings should be 
taken at 5-10 minutes and not more than 15 minutes. 

D. Some Other Techniques. 

NAPIER (1927).-To tubes containing 2 c.c. of 0.25% urea stiba
mine in distilled water add 2 drops of serum, agitate, allow to remain 
10 minutes, and then take a first reading. A second reading is 
taken after 2 hours. With a positive result, a heavy or light floccu
lent precipitate forms and settles, leaving clear supernatant fluid. 
Advantages are : (a) the small amount of serum required, (b) the 
test can be used with milky serum. 
· SANYAL (1927).-When the drug (urea stibamine or other anti
monial in solution in distilled water) is being injected into a vein for 
treatment, a test may be made as follows: Before the actual injection 
is commenced a drop of blood is aspirated into the syringe, after 
which the contents of the syringe, with the exception of 0.1-0.3 c.c. 
are injected. The needle is withdrawn and about 2.3 c.c. of distilled 
water is drawn into the syringe. In kala-azar the mixture is 
distinctly opaque, the opacity diminishing as the treatment 
becomes eiTective. 
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II. 

TREATMENT. 

A. NOTE ON THE TREATMENT USED IN ITALY 

By Professor CARO:\" !A. 

I. Tartar Emelie (potassium antimonyl tartrate) (introduced 
by CARONIA and DI CRISTINA in 191-1-15). 

1 % solution in distilled water, autoclave-sterilised. 
Dosagc.-First inject 2 c.c. of the solution, then inject at two-day 

intervals, increasing the dose each time by 1-2 c.c. up to a maximum 
of 5-6 c.c. in the case of children under 2 years of age ; up to a 
maximum of 8-10 c.c. in the case of children over 2 and under 
10 years of age; and up to a maximum of 10-12-15 c.c. and even 
more in the case of older children and adults. 

The same efTects are produced by sodium antimonyl tartrate 
(Cannata). 

Route of administration.-By intravenous injection only. 

II. Pentavalent Preparations of Antimony, introduced by 
CARONIA in 1915 in the form of Slibenyl, prepared by Heyden, 
have attained their maximum efTect and most convenient form 
in neo-slibosan (p-aminophenyl stibiate of diethylamine). 

Dosage.-Initial dose : 5 cgr. leading up to 20 cgr., hy incn'asing 
the dose by 5 cgr. every two days in the case of children under 6. 
In the case of older children, the maximum may be 30 cgr. In the 
case of adolescents and adults, the initial dose is 20 cgr. and the 
maximum dose from 40 to 45 cgr. 

Route of adminislralion.-Intravenous or intramuscular injection. 
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DURATION OF TREATMENT AND RESULTS. 

Both with tartar emetic and with neo-stibosan the duration of 
the treatment may vary from one to two months and more according 
to cases. · We generally interrupt the treatment when at least two 
weeks have elapsed since the date on which the temperature became 
normal again, and when the spleen has considerably decreased 
in volume. Whenever possible, we also examine microscopically 

the spleen pulp for parasites. 
With these two preparations we have in the last few years obtained 

almost 100% cures. 

CONTRA-INDICATIONS AND DISADVANTAGES. 

With all antimony preparations there may be contra-indications 
and disadvantages. In almost every instance these may, however, 
be obviated. 

Contra-indications are as follows : 

(1) Profound anremia, in the final stage of the disease, in 
which the slightly hremolytic action of the antimony may become 
dangerous. This contra-indication may be met by starting 
with smaller doses than the customary ones, either by intraven
ous or by intramuscular injection. 

(2) The co-existence of renal lesions. This contra-indi~a
tion may be met by giving· small doses at longer intervals ; 
in most cases the renal lesions are due to the parasite itself, 
so that the treatment commenced with slight doses at longer 
intervals may bring about a rapid improvement that may 
allow·of the regular intensive treatment being applied. 
- (3) The co-existence of more or less serious cardiac disorders. 

This is also only a relative contra-indication, since it may be 
met by the use of small doses administered intravenously, or 
by resorting to intramuscular injection. 

The disadvantages are : 

. (1) The technical difficulty of eiTecting intravenous injec
tions. Such cases. are r.are and difficulties may easily be 
overcome by resortmg to Intramuscular injection. 
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(2) Intolerance to antimony, owing to the drug's cumulative 
tendency. This is a very rare condition which may be _met 
by the regular adininistration of doses neither excessively 
small nor administered at too long intervals. When, however, . 
the symptom occurs, it may be countered by a brief int~rruption 
of the cure (for 15-20 days), which is then resumed with larger 
doses. 

(3) The development of antimony-resisting properties by 
the parasite, which tends to render the drug inoperative. This 

. disadva~tage mliy also be .easily overcome by proceeding in 
the same way as in the case~f intolerance. 

.·1· 

. B .. NOTE ON THE TREATMENT USED IN ALGERIA 

By Profes~or SERGENT. 

Neo-stibosan has yielded excellent results in the hands of all 
doctors who have tried it. Some physicians use stibyal where neo
stib~san is not available. In one case observed in an adult, stibyal 
and anthiomaline 1 produced no improvement, whereas neo-stibosan 
acted favourably and quickly~ 
.. These results are confirmed ·py trials in the treatment of canine 
leishmaniasis. 

Anthiomaline improves the general ·condition but ha~ little 
effect.ori visceral leishmaniasis and does not prevent early relapses . . 

· C. NOTE ON THE TREATMENT USED IN SPAIN 

By Professor PITTALUGA. 

According io my own experience and that of Spanish pedia
tricians, covering a total of 3,000 cases treated during the last 

• Anthiomaline Is a preparation containing 16 % of Sb, and described. as 
the lithium salt of stibiothiomalic acid. It is employed In a 6% watery solution 
for Intramuscular Injections [Editor]. 
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few years, there may be said to be two schools of thought

namely: 

Those who advocate treatment by means of potassium 
antimonyl tartrate, and 

Those who have a decided preference for compounds such 
as stibenyl, stibosan, neo-stibosan in which antimony is 
associated with amino ring compounds. 

The former view prevails more especially in rural areas having 
no dispensaries or children's hospitals. The considerations which 
militate in favour of the use of potassium antimonyl tartrate are 
mainly economic, although treatment is more protracted. 

The results obtained, especially with neo-stibosan, are highly 
favourable,. since our statistics record 70 % of cures, with two 
courses of 15 days each and an aggregate dose per course of 2.5 grm. 

The classical method, which an attempt was made to standardise 
for the treatment of Indian kala-azar (NAPIER), is wholly inadequate 
for the treatment of cases of Mediterranean visceral leishmaniasis. 
This has now been clearly established, and I myself, as well as the 
Spanish pediatricians, have taken occasion to emphasise it. The 
patients who do not derive any certain benefit from the treatment 
indicated include a certain number of genuine cases of antimony
resistance. Among them we found one or two who are certainly 
hereditary syphilitics. It is difficult to determine the causes and 
limits of this antimony-resistance. In any case, the whole problem 
of treating visceral leishmaniasis is a matter of early diagnosis. 
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III. 

EPIDEMIOLOGY. 

Note by Professor EoM. SERGENT and Professor s. ADLER. 

Visceral leishmaniasis is endemic throughout the whole Mediterran
ean basin, but its distribution is uneven. There are foci of relatively 
high intensity, such as Catania in Sicily, where there are about 
250 cases annually in a population of 250,000, while other foci have 
relatively few cases-e.g., in Palestine only five cases have been 
recorded in the ~ast seven years. 

The records of cases are increasing steadily, but it is difficult to 
say, as far as we can be informed, whether this is due to a real 
increase of the spread· of the disease or to the fact that medical· 
practitioners are paying more attention to the disease and to 
increased facilities in diagnosis. In North Africa, for instance, 
leishmaniasis seems to be progressing from east to west. In recent 
years, several new important foci of the disease have come to light, 
particularly in Dalmatia and Montenegro, but it is highly probable 
that in these centres the disease has been endemic for a long period. 

One of the main characters of the epidemiology of Mediterranean 
visceral leishmaniasis is its constancy. There are, till now, no 
violent· outbreaks after periods of quiescence, as in Assam, and it · 
is particularly noteworthy that, in Catania, where an out-patient 
department for visceral leishmaniasis exists, there has been no 
important variation in the number of treated cases per annum over 
a period of at least flfteen years. 

The infection has been prevalent in certain Mediterranean 
countries probably for centuries, as evidenced by the existence 
of popular names for the disease among the peasantry of endemic 
foci-e.g., " Ponos " in the Greek islands and " Mard el Bicha " in 
Malta. These names were prevalent long before the discovery of 
the causal agent and long before the disease was known as a clinical . 
entity to the medical profession. 
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The most important character which distinguishes Mediterranean 
visceral leishmaniasis from Indian kala-azar is its association with 
canine visceral leishmaniasis. The age distribution, too, has been, 
for a long time, pointed out as another important diiTei'ential 
character. The Mediterranean visceral leishmaniasis was regarded 
as an infantile disease, whereas the Indian kala-azar occurs amongst 
people of all ages. But, for some time, it has been found that 
numerous cases of visceral leishmaniasis exist amongst grown-up 
people in North Africa, Spain, France, Italy, Sardinia, Sicily. 

AssociATION WITH CANINE V1s~ERAL LEISHMANIASIS. · 

' Canine visceral leishmaniasis is constantly present in endemic 
foci of Mediterranean visceral leishmaniasis, and, wherever sufficient 
investigations have been made, it has been found that the disease 
is commoner in dogs than in human beings-e.g., Algeria, Tunis, 
Malta, Catania and Canea. It is probable that, as in man, the 
epidemiology of the disease in dogs has beeq. .constant over a, long 
period. II!- Malta, the sam~ percentage of infected dogs was observed 
in 1910, 1911, 1931 and 1932. In Algiers, it has been noticed 
that cases of canine leishmaniasis are more or less . immerous 
according to the seasons. . · · 

'. ' 

It is practically certain that the causative agents of the human 
and canine disease are identical, for the inoculation of Leislunania 
infanlum of human origin produces a condition in dogs indistinguish
able from the natural infection. In addition, infected dogs hav.e 
been found in the vicinity of houses in which human ·cases occurred. 

SYMPTOMS OF CANINE VISCERAL LEISHMANIASIS. 

The r~cognition of infected dogs in endemic centres is of p~ra
mount Importance, for at present the only method of prophylaxis 
giving promise is an attempt at eradicating infected dogs. · 

Fully half of the naturally infected animals appear normal and 
the remainder show the following symptoms : 

. (1) Seborrhea, with or without partial depilation. This 
1s commonest of all symptoms. A dog showing seborrhea in 
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an endemic focus should, at once, be suspected of visceral 
leishmaniasis and destroyed. 

(2) Emaciation. 
(3) Ulceration in various parts of the skin. 
(4) Conjunctivitis. 
(5) Keratitis. 

The above symptoms are not necessarily concurrent and one or 
more may be absent. 

THE RELATIVE IMPORTANCE OF DoGs AND HUMAN BEINGS 

AS CARRIERS OF MEDITERRANEAN VISCERAL LEISHMANIASIS. 

It has been pointed out that, in Catania, where there are the most 
complete statistics of any Mediterranean focus over a long period, 
the treatment and cure of most of the human cases has had no 
appreciable effect on the number of new cases per annum. Parasites 
can be demonstrated by blood culture in more than 90 % of cases, 
but they are very scarce and can only very rarely be demonstrated 
in blood smears. The above facts imply that human beings are 
not important as carriers of the disease. 

The most significant phenomenon in canine infection is the 
presence of infected macrophages in various amounts throughout 
the entire dermis of the whole body, with or without visible changes 
in the skin. 

TRANSMISSION. 

Wherever the disease has been sufficiently investigated, it has 
been found to be associated with sandflies (Phlebotomus) of the 
major group-e.g., in Algeria, Italy, Malta and Marseilles with 
P. perniciosus, in Greece with P. major; and it is practically certain 
that future investigation will reveal a similar association in other 
centres which have not yet been fully explored-e.g., Spain and 
Portugal. In Sicily, the distribution of the dise~se is limited to 
that of P. perniciosus; in Crete, to that of P. major. These sand flies 
infect themselves readily by feeding on the unbroken skin of infected 
dogs by ingesting infected macrophages from the skin juices. The 
infection rate in P. perniciosus and P. major fed on naturally infected 
dogs may be as high as 90 %, while P. perniciosus fed on human 

12 
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cases rarely show an infection rate of 5 %· It has also been shown 
in the case of P. perniciosus that, in a number of infected sand flies, 
flagellates invade the terminal part of the proboscis and are deposited 
in any medium on which the sandfly feeds. Moreover, flagellates 
of L. infanlum introduced into the skin of susceptible animals 
produce visceral leishmaniasis. It is therefore practically certain 

that : · . 
(1) Sandflies of the major group transmit Mediterranean 

visceral leishmaniasis ; 
(2) Infected dogs are the principal reservoir from which 

sandflies infect themselves and transmit the disease to other 
dogs and to man. 

PROPHYLAXIS. 

It is difficult, in the present state of knowledge, to carry out 
prophylactic measures by a campaign against sandflies. A very 
good thing to do, when possible, is to destroy dead leaves or decaying 
vegetable matter, as it has been stated that it is a breeding-place 
for larvre of P. perniciosus. 

Treatment and cure of all human cases is hardly likely to affect 
the spread of the disease. 

The only possible means of attempting to eradicate the disease 
is a campaign against infected dogs. The ideal procedure would 
be : (1) the ruthless destruction of all stray dogs ; (2) the detec
tion and destruction of infected house-dogs, as recommended by 
A. LAVERAN long ago. The overwhelming majority of infection 
in house-dogs could be diagnosed rapidly by removing 1 c.c. of 
blood, defibrinating and performing the formol-gel reaction on 
defibrinated blood or serum. 

This proposal would readily be practical even in villages and rural 
communities; it is quite desirable to attempt, at least in big endemic 
foci, such as Canea and Catania, and it would be advisable to 
integrate the destruction of infected dogs in the legislation of 
the Mediterranean countries. 



INVESTIGATIONS WITH A VIEW TO DEVISING 
A STANDARD METHOD FOR DETERMINING 

THE MORPHINE CONTENT OF OPIUM 

Origin and Development of the Work of the Commission 
of Experts (1931-1935). 

At the thirteenth session of the Advisory Committee on Traffio 
in Opium and Other Dangerous Drugs (January-February 1930), 
the United Kingdom representative on the Committee pointed out 
that the methods of ascertaining the morphine content of opium as 
prescribed by the various national pharmacopreias yielded substan
tially different results, 1 and that this was both a hindrance to trade 
and a source of difficulty in the compilation and comparison of 
the statistical data relating to the control of narcotics. 

The Advisory Committee accordingly referred this question 
to the Health Committee for study. It did so, not only in pursuance 
of the British suggestion, but mainly with a view to the Conference 

1 The same opium analysed In the laboratory of the finn of Harrison & Self, 
in London, according to the methods prescribed by ten different pharmacopreias, 
yielded the following results (see document O.C.1096) : 

British Pharmacopreia, 1914 •••.•....••.••....•. · 
French Codex, 1908 .•..••••••.••.•••••.. · . • · • · • 
German Pharmacopreia, 5th edition ••••...•..... · • 

Swedish Pharmacopreia, X ••.•..•.•••••••••..• • · 

Austrian Pharmacopreia, VIII ..•......... · . · · · · · 
Belgian Pharmacopreia, 1906 , .•.•.•.•...• · · · · • · · 
Danish Pharmacoprela, 1907 ••.••••..••••• • • • · • • • 
Italian Pharmacopreia, 1920 ............... · .. · .. 
Hungarian Pharmacopreia, III ............ · · · · · · · 
Spanish Pharmacopreia, VII ... : .......... • · · · · · · 

Percentage 
of morphine 

12.50 
12.90 
11.44 
11.29 
11.30 
12.20 
11.96 
11.74 
11.55 
11.90 
11.64 
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for the Limitation of the Production of Narcotic Drugs which was 
to be held in 1931. The Opium Committee realised from the 
start that the production of morphine and its derivatives could not 
be limited unless subjected to the most stringent control, and that 
such control would be impossible in the absence of a standardised 
and comparatively accurate method of ascertaining the morphine 
content of opium. 

Under the terms of Article 17 of the Convention for limiting the 
Manufacture and regulating the Distribution of Narcotic Drugs 
(Geneva, July 13th, 1931), the signatory States undertook to ensure 
that producers should notify their Governments once a quarter, 
not only of the quantity of opium purchased, but also of its morphine 
content, as determined by a method prescribed by the Governments. 1 

Though the 1925 Convention required Governments to exercise 
a certain control over production, they do not as yet possess either 
a method of their own for determining the morphine content of 
opium or the administrative machinery for carrying out the control 
analyses. In practice, the Governments of all manufacturing 
countries, with the one exception of the United States of America, 
rely upon the analyses of private laboratories (for instance, Harrison 
& Self, in London, or Gilbert, at Hamburg), which are carried out 
for the manufacturers and serve as a basis in assessing the price 
of the opium o!Tered for sale. The Government of the United States 
is the only one that has its own chemists, and the method employed 
by them is that of the American Pharmacopreia. 

When, in September 1930, the Hungarian Government also pro
posed that a standardised method for determining the morphine 
content of opium should be devised, the Health Committee decided 
to entrust this study to a commission of experts. Professor L. VAN 

ITALLIE, of Leyden, was appointed Chairman of the Commission, 
and, on his proposal, a number of highly qualified experts were 
invited to serve on the Commission-namely : 

Professor H. BAGGESGAARD-RASMUSSEN, Copenhagen 
Professor R. EDER, Zurich ; 

1 
" The manufacturer shall state the proportion of morphine t · d 

(in the opium) ..• as determined by a method prescribed by th • G con rune 
and under conditions considered satisfactory by the Government e .. tve~nment 
paragraph (a), of the Convention for limiting the lllanufart d Artlc

1
le .17, 

the Distribution of Narcotic Drugs of July 13th, 1931). ure an regu atmg 
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Professor A. GoRIS, Paris ; 
Professor E. KNAFFL-LENZ, Vienna ; 
Professor Charles H. LA WALL, Philadelphia ; 
Professor C. MANNICH, Berlin ; 1 
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M. J. R. NICHOLLS, B. Sc., F. I. C., Government Laboratory, 
London; 

Professor J. AsAHINA, Tokio (replacing Professor Kotaro 
NrsHIZAKI, Tokio). 

The Commission of Experts met for the flrst time at Geneva 
on April 9th, 1931, and drew up a programme of work which was 
approved by the Health Committee in May 1931. Since that time, 
the Commission has held the following sessions : July 1932, The 
Hague-Leyden; August 1933, Zurich; July 1934, Berne; July 1935, 
Copenhagen. 

In the intervals between the sessions, extensive experiments 
and comparative analyses were carried out in the laboratories of 
the members of the Commission. For this purpose, flve samples 
of opium obtained from different sources were used (Turkish, 
Persian, Yugoslav opium, opium of unknown origin, and a mixture 
of different kinds of opium). 

The Coiiliillssion selected as the starting-point for its experiments 
the following four methods : 

(1) The method prescribed by the British Pharmacopceia 
of 1914 ; 

(2) The method prescribed by the Netherlands Pharma
copceia of 1926 ; 

(3) A new method proposed for the new Swiss Pharma
copceia (5th edition) by R. EDER (known as the "benzene 
method") ; 1 

(4) A new method of exhaustion, the basic principles 
of which were formulated by H. BAGGESGAARD-RASMUSSEN. 1 

The various forms of the "Helfenberg method", adopted, for 
instance, in the German Pharmacopceia (6th edition), the Danish 

1 Professor MANNICH ceased to take part In the work when Gennany with· 
drew from the League. . . 

• cr. R. EDER : .. Ueber eine neue Bestimmungsmethode des Morphms m 
Opium (Benzolmethode)", Tschirch-F~stschrift, 1926, page 392. 

R. EnER & H. MAERKI : "Ueber die Morphlnbestimmung In Opium", Phar
maceulica Acta HelvetitB 1927, 2, 21. 

1 Not published. 
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Pharmacopreia (7th edition), the Swiss Pharmacopreia (4th edition) 
and the Austrian Pharmacopreia (8th edition), were not employed 
for the purposes of this experimental study, because, it being obvious 
that those methods applied more especially to opium containing 
approximately 10 % of morphine (medicinal opium), they do not 
lend themselves to the analysis of raw opium which may contain 
a much higher proportion of morphine. 

As regards the different known variants of the lime-water methods, 
the Commission at first decided to consider those described in the 
British. Pharmacopreia and the Netherlands Pharmacopreia, since 
they lend themselves to the study and elucidation of certain funda
mental points relating to these methods. There was no intention, 
however, of excluding other variants of this method-.for instance, 
those prescribed by the American Pharmacopreia. The Commission 
also realised that the lime-water methods possessed certain defects
they may yield unduly low values, when, for instance, the whole 
of the morphine is not extracted from the opium and considerable 
quantities of the alkaloid remain in solution when the morphine 
is precipitated. In other cases, the resulting values may be too 
high, owing to the fact that the morphine obtained is not pure 
(morphine containing lime or accessory alkaloids). 

In spite of these admitted defects, the Commission considered 
that, of all the methods then known, the lime-water methods were 
likely to yield the most satisfactory results from the point of view 
of the rapid formulation of a standardised and practical method 
of controlling narcotic drugs. The Commission hoped to be able 
to eliminate to some extent the defects of these methods . 

• • • 
The Commission also kept in mind from the outset the possibility 

of devising a method based on new principles which would furnish 
more accurate and more scientific results than the lime-water 
method. 

l.f a method is to be of practical value and is also to yield 
sattsfactory results from the scientific standpoint, it must satisfy 
the following requirements : 

(a) ~t should .permit of the detection of 99 % at least of the 
morplu~e contamed in the opium and obviate the need for an 
correctton for loss ; y 
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(b) The morphine obtained should, as far as possible, 
be free from substances the presence of which could affect 
the result of the analysis ; 

(c) The method should, so far as possible, obviate the 
use of aliquot parts in the analysis ; 

(d) It should be applicable to the largest possible number 
of different kinds of opium ; 

(e) It should, so far as possible, give concordant results 
in the hands of different competent chemists. The d~fference 
should not exceed 0.5 % of the morphine in the opium ; · 

(/) It should be as simple to apply as possible ; · . 
(g) It should also be as economical as possible from the 

point of view of time, materials and equipment. 

With a view to devising a method superior to the lime-water 
method, the Commission first selected as the starting-point for its 
experiments the processes mentioned above under (3) and (4). 
As the work proceeded, a whole series of other processes and pro
posals were added-for instance : 

The barium method of E. KNAFFL-LENZ ; i 
The exhaustion method of R. EDER and W. STUCKI. 1 

The following variants of the lime-water method were also 
studied: 

The process of N. RusTING ; • · 
The oxalate method of E. KNAFFL-LENZ. • 

From 1931 to October 1933, experiments with the various methods 
were made in the laboratories ofthe members of the Commission 
and supplemented by a number of investigations of special aspects 
of the methods, only some of which were published. 1 · 

1 Cf. E. KNAFFL-LENZ : "Ueber die Morphlnbestimmungsmethoden In Roh· 
opium", Pharmauutische Monatshe{te, 1932. 

1 Cf. R. EDER & W. STUCKI: " Ueber eine neue Methode zur Bestimmung des 
Morphlns In Opium", Pharmaceutica Acta Htlvetilll!, 1932, 10. 

1 Gf. N. RusTING : " Ueber die quantitative Bestimmung des Morphlns In 
Opium", Archi11 der Pharmazie, 1931, 609, and 1932, 323. . 

• Ct. E. KNAFFL-LENz : " Ueber die Morphlnbestimmungsmethoden In 
Rohopium ", Pharmauutische Monatshefte, 1932. 

• Cf., for Instance : A. GoRIS & J. FouRMoNT : " Sur le dosage de Ia mor· 
phine dans l'oplum ", Bulletin des sciences pharmacologiquu, 1932, 3~7. 
H. BAGGESGAARD·RASMUSSEN & F. REIMERS : " Die Llislit"hkeit des Morphms 
In verschledenen Llisungsmitteln ", Dansk Tidsskrift for Farmaci, 1931, 145, 
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In October 1933, the Commission was able to propose to the 
Ilealth Committee a standard method. This method, which will 
hereafter be described as the international method (I.M.), was 
then submitted through the Advisory Committee to all Governments, 
who were invited to send their observations and suggestions, if 
any, to the Health Committee. 1 

This international method is an improved lime-water method 
which furnishes more accurate results and eliminates various 
errors inherent in the older methods. The chief improvements 
are as follows : taking of an aliquot part of the opium extract under 
more satisfactory conditions, since allowance is made for the degree 
of humidity and the extract content of the opium ; elimination of 
the impurities in the opium which may impair the results of the 
analysis. 

The Commission was quite aware that the method still presented 
~orne of the defects inherent in all lime-water methods-in parti
cular, the following : 

(a) The method may not allow of the extraction of the 
whole of the morphine from the opium ; 

(b) The coefficient of rectification for the quantity.which, 
when the morphine is precipitated by this method, remains 
in solution in the mother liquor is relatively high as compared 
with the quantity analysed, and is to some extent arbitrary ; 

(c) The morphine 'analysed is not 100% pure. 
(d) The difTerences in the results obtained with the same 

opium by difTerent experimenters are not entirely negligible. 

On the proposal of H. BAGGESGAARD-RASMUSSEN, ten chemists, 
who were given two samples of opium, made three analyses of 
each sample by the I.M. The results obtained were as follows : 

Mean ...................... 
Maximum dilterences 

Average ................... . 

Opium I 
14.59 % 

l + 0.36 
-0.39 

0.109 

_Opium II 
14.06% 

+ 0.45 
-0.43 

0.123 

and Archlv dtr Pharma:ie, 1935. H. BAGGESGAARD-RAs!llussEN, K. A. 
J;'CKEIIOTT ,t J. C. JESPERsEN : " lllorphlnbestimmung in Opium nach der 
h.a~kmethode ", Dansk Tidsskriflfor Farmarl, 1934, 185 and 206. 

Th!• lnternatlonlll m~thod was published by L. VAN IT ALLIE in the Bulletin 
~~ Ia l'idiralion lnltrnalronalt pharmaetulique, 1933, 14, 98. Since then It 

as alrudy been adopted by two new pharmacopreias those of Switzerland 
and Denmark, with slight simplifications justified by pharmaceuticlll practice. 
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Percentage diller-
ence as compared 
with the mean 
figure ••.•••...• 3.5-3.0 3.0-2.5 2.5-2.0 2.0-1.5 1.5-1.0 1.0-0.5 0.5-0 

Number of analy- ~ 
us deviating +0 0 3.5 10 4 17 tO 
from the mean, -0 3.5 7 7 7 to :H 

shown as a per-) 
centage of the + 3.3 6.7 3.3 3.3 0 10 26.5 
total number of -3.3 0 13.3 0 3.3 10 17 
analyses made .. 

On the initiative of Herbert J. WoLLNER (Office of the Secretary, 
Treasury Department, Washington, D.C.), nineteen official labora
tories of the United States arranged for some thirty-five clwmists 
to make sixty-eight analyses of an opium sample by the Ul. 
The differences were as follows : 

- -
Jllorphlne content Dltlenmce Number Pt>rcenta.c:e of th• 

ascertained % ol anal)'-
numlwr of 

% analywa made 

13.15-12.5 ......• 0.65 47 69 

13.15-12.3 .. ·.· ... 0.85 56 8:J 
13.15-12.15 ...... 1.0 60 88 

13.15-11.8 ......• 1.35 67 98.5 
-

Notwithstanding the defects of the I.M., the Conunission proposed 
it to the Health Committee as a standard method for the following 

reasons: 

(a) An urgent duty devolves upon the League to propose to 
Governments as quickly as possible a method which will 
enable the latter to carry out their obligations under Article 
17 of the Convention of July 13th, 1931. 

(b) Although the proposed method does not answer all 
scientific requirements, it is sufficiently accurate in practice, 

and easy 'to apply. 
(c) It is impossible to foresee how long it will take to devise 

a method which will be entirely satisfactory. 

The Conunission did not, however, give up hope of discovering 
a more perfect method-i.e., a process which will satisfy more 
fully the conditions enumerated above ; it therefore decided to 

continue its researches. 

I 
"& 
Q 

I 

II 
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• • • 
During the period 1933-1935, analyses were also made by the 

method prescribed in the Pharmacopreia of the United States 
of America (1926) and according to the variant of this method 
recommended in the eleventh edition now in course of preparation. 
These are also lime-water methods and, in principle, possess the 
same defects as the I.M. The question of the advantages ~hich 
the process of extraction prescribed by the American Pharma
copreia may otTer is still being studied. The method of H. E. 
BucHBINDER, which was also examined by the Commission, was 
shown to be not free from defects. It is also complicated, and, 
when certain analyses were made in the official laboratories of the 
United States and by members of the Commission of Experts, the 
diiTerences in the results were much more considerable than in the 
case of the I.M. 

• •• 
As a result of the analyses made in 1934 and 1935 by various 

members of the Commission, the latter is at present studying three 
new methods : 

A method published by C. MANNICH 1 based on an entirely 
new principle ; 

A new method devised by R. En.ER and E. WAECKERLIN ; 
A new method proposed by E. KNAFFL-LENZ. · 

The Commission also gratefully noted the researches which have 
been carried out in various laboratories, particularly by A. H. 
HoMEYER in the 1\lallinckrodt Chemical Works at St. Louis (United 
States of America), and which have thrown useful light on the 
structure and value of the methods of morphine dosage. 

The formulation of an entirely satisfactory standardised method 
has proved a much harder problem than was at first supposed. 
The difficultit•s are chiefly due to the following factors : 

(a) The various kinds of opium diller considerably in nature 
and composition. 

• C. MANN ten:" Elne neue 1\lclhode zur Beslimmung des 1\lorphins insbeson
dere hn Opium", Archiv der Pharma:ie, 1935, 97. 
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(b) At the time of extraction, no matter what process 
is employed, a more or less considerable quantity of accessory 
substances which are difficult to eliminate ah~rays finds its 
way into the extracts with the morphine. It is very difficult 
to separate quantitatively the extracted morphine from .the 
accessory alkaloids and other foreign extracts. 

It is to be hoped, however, that the efforts which haw already 
been pursued for more than 100 years 1 with a view to the discovery 
of a satisfactory and really practical method for the assay of 
morphine will shortly lead to positive results. 

· d 1 rtainlng the morphine content 
• The first description or a met~o G~r asce in tS28 (Journal de Phar-

o( opium was furnished by the chemist u ILLER>IO!<D 

macie e1 de Chimie, 1828, 1-', 436). 



THE BLOOD CULTURE OF THE TUBERCLE 
BACILLUS ACCORDING TO LOEWENSTEIN. 

Under tllis heading there appeared, in the March 1935 issue of 
the Quarterly Bulletin, three papers on experimental research into the 
value of LoEWENSTEIN's method of blood culture, together with the 
conclusions which, in the unanimous opinion of the experimenters, 
might be drawn therefrom. 

We communicated these papers to Professor .LoEWENSTEIN, who 
expressed the desire, to which we fell bound to accede, to reply to the 
criticisms levelled at him. A statement of his views is given in the 
following pages under the heading " Tuberculous Bacillremia and its 
Significance in Medicine". 

As in duly bound, we communicated Professor LoEwENSTEIN's reply. 
at the time, to Dr. A. S. GRIFFITH, Dr. K. A. JENSEN and Dr. A. SAENz. 

asking them whether they had any comments to make on the subject. 
Since all three wished to refute certain arguments advanced by Pro
ftssor LoEWENSTEIN, we have thrown open our columns to them. 

Readers, thus acquainted with the full facts of the case, will 
accordingly be able to form an unbiased opinion. 

So far as we are concerned, we regard this discussion as now closed. 



BLOOD CULTURE B. Tl'BERCULOSIS (LOEWENSTEIN'S METHOD) lit 

I. 

TUBERCULOUS BAClLIJEMIA AND ITS 

SIGNIFICANCE IN MEDICINE 

by 

Professor ERNST LOEWENSTEIN, Vienna. 

~ince 1902, I have been endeavouring to find a method of isolating 
tuberculosis bacilli direct from infectious material. In a conversa· 
tion which took place in February 1910, Robert Kocu encouraged 
me ~n this project, pointing out that progress in research and anti· 
tuberculosis action depended upon whether a suitable method 
could be devised which would enable pure cultures of tuberculosis 
bacilli to be grown direct from the infectious material without 
recourse to animal tests. After many experiments, I published the 
first paper on the subject in 1924. I had found that tuberculosis 
bacilli are very resistant to acids in high concentrations. The 
following table gives an excellent illustration of this behaviour. 
The technique used was to treat the same sputum with different 
concentrations of various acids, five seedings on to a medium being 
made with each sample • . 



Acid or alkaline 
solution 

Sulphuric 
acid 

Hydrochloric 
acid 

Caustic 
soda 

solution 

Acetic 
acid 

Lactic 
acid 

TABLE I. 

(From Wiener Klinische Wochenschri/1, 1924, No. 10.) 

By Professor E. LoEWENSTEIN. 

I I 
I 

I 10 % 15 % 
! 

20% I 25% 30% 35% 
I 

2 contami- I I 
nated. 3 pure cult. 3 pure cult. 

3 pure cui- 5 pure cult. IS pure cult. 1 5 pure cult. 2 rem. ster. 2 rem. ster. 
~reL I 

I . I 3 pure cult.l1 pure cult. 5 pure cult. 5 pure cult.j 5 pure cult. I 5 pure cult. 2 rem. ster. 4 rem. ster. 

2 con tam. 3 pure cult. 2 pure cult. 3 pure cult. 3 pure cult. 1 pure cult. 1 contam. 1 contam. 3 pure cult. 
1 rem. ster. 2 rem. ster. 2 rem. ster. 2 rem. ster. 4 rem. ster. 

5 con tam. 3 rem. ster. 5 rem. ster. 5 rem. ster. 5 rem. ster. 1 pure cult. 
2 contam. 4 rem. ster. 

5 contam. 5 contam. 3 contam. 4 contam. 2 contam. 1 contam. 
2 rem. ster. 1 rem. ster. 3 rem. ster. 4 rem. ster. 

40% 45 % 

4 rem. ster. 
1 pure cult. 5 rem. ster. 

5 rem. ster. 5 rem. ster. 

5 rem. ster. 5 rem. stcr. 

5 rem. ster. 5 rem. ster. 

5 rem. ster. 5 rem. ster. 

50 '}0 

5 rem. stcr. 

5 rem. stcr. 

5 rem. stcr. 

5 rem. ster. 

5 rem. ster. 

.. ., 
0 
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This table shows that tuberculosis bacilli are not killed by 
sulphuric and hydrochloric acid, even in concentrations of as much as 
25% (volume), when exposed to their action for not more than ten 
minutes. All other germs are killed ; only the tuberculosis bacillus 
is immune to these high concentrations of sulphuric and hydrochloric 
acid, presumably on account of its high wax content. It was upon 
this observation that my process of pure culture was based, and it 
may be taken that this simple method has now found universal 
acceptance. There have, it is true, been a number of authors who 
have claimed to have improved the method. In every case, these 
improvements consisted in lowering the sulphuric acid concentration, 
sometimes to 12, 10, 8 and 6 %· There is no evidence whatever to 
support these proposed improvements. As I can prove by many 
thousands of tests, the concentration of 15 % by volume is by far 
the best. Weaker concentrations are not advisable, since mixed 
infections with sporulating bacilli and moulds are extremely likely 
to occur. The concentration should therefore not fall below that 
level-in fact, highly infected material such as freces, urine, and 
sometimes sputum, should be treated for preference with concen
trations rising to 20 and 25 %· The above table proves that,- even 
where a 25 % concentration of sulphuric acid was used, all seeded 
tubes gave pure cultures. In comparative series of tests performed 
without protective colloidal substances-· that is to say, tests upon 
bacilli from cultures suspended in physiological saline solution
the cultures which had been in contact with 15, 20 and 25 % 
sulphuric acid grew even better than the control seedings. It is 
therefore advisable to adhere to my original method. 

In the year 1930, I was able to report on a method of cultivating 
tuberculosis bacilli direct from the blood. As a matter of fact, 
I had succeeded in making cultures from the blood as early as 1905, 
hut this work related mostly to animal experiments in which huge 
numbers of tuberculosis bacilli were used. In these circumstances, 
pure cultures could naturally be made from the blood without 
difficulty. Every drop of blood yielded a colony. In man, however, 
the attempts I made during many years to derive pure cultures 
from severe cases of tuberculosis were but rarely successful. 1 

1 Zeitschrift fllr Tuberkulose, 1925, 4.2, 177. 
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Only with the method which I described in 1930 was I able to 
obtain pure cultures from blood on an extensive scale. I then 
succeeded, in collaboration with Professor C. REnTER, Director 
of the Internal Diseases Department of Vienna City Hospital, in 
demonstrating the presence of the tuberculosis bacillus, not only 
in the familiar manifestation forms of the disease, but also in acute 
and chronic polyarthritis. These results were made possible by the 
close co-operation of an experienced internal disease specialist with 
the bacteriologist ; for it is essential that the moment for the taking 
of the blood sample should be correctly judged. Subsequently, 
however, I detected tuberculosis bacilli in the blood or cerebro
spinal fluid of a considerable percentage of cases of chorea, retro
bulbar neuritis, multiple sclerosis and dementia prrecox. In view 
of the great importance of this question to medicine as a whole, I 
approached the League of Nations with a request that arrangements 
might be made for the fullest possible verification of my results. I 
imagined that, in making this verification, the members of the 
Committee, following my technique very exactly and using every 
available method, would proceed to test as many cases of the above 
diseases as possible for tuberculosis bacilli, examining say 1,000 cases 
of acute polyarthritis and applying all three methods oi detecting 
the tuberculosis bacillus-viz. : 

(1) Direct staining of the hremoglobin-free deposit ; 
(2} Animal tests with the hremoglobin-free deposit ; and 
(3) :My method of culture. 

I myself proposed that blood samples from each case, bearing 
only numbers and without diagnosis, should be sent to me for 
examination. I forwarded my result and the corresponding original 
cultures month by month to the League of Nations, or alternatively 
to the 1\lcmbcr of the Committee who had furnished the sample. 

I _rccciv~d 755 blood samples, numbered, but without particulars 
of dwgnos1s. Of these 755 samples, 82 proved positive in my hands. 
I only learnt of the ?iagnosis of these cases from the printed report 
of the League of Nations. The 82 samples are distributed as follows 
over the disl'ases specified hereunder : 

4~ cases of tuberculosis, mainly pulmonary, including 
spl'Cmlens from experimental animals · . . 
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11 cases of lupus ; 
6 cases of dementia prlllcox ; 
3 cases of rheumatism ; 
1 case of lymphogranulomatosis ; 
1 case of sympathetic ophthalmia ; 

11 cases with unknown diagnosis. 

823 

I should like to stress that, if I understand the reports of the 
League Committee aright, the blood samples thus sent to me 
included only 4-instead of the expected 1,000---cases of rheuma
tism. Yet acute rheumatism would have been the best subject of 
investigation, for it is precisely in acute polyarthritis that Ziehl
Neelsen staining sometimes discloses masses of tuberculosis bacilli, 
as a whole series of authors, CoURMONT, BussoN, CoRoNINI, JusEs, 
FANJUL, GERZNER and PoPPER, have attested. JENSEN throws 
doubt upon the occurrence of capillary thrombi, consisting entirely 
of tuberculosis bacilli, despite my micro-photographs. Every 
bacteriologist knows, however, that such pictures can certainly not 
be artificially produced. I call such bacillary thrombi " straddling 
thrombi", since they often occur on the vein junctions-mostly 
of the smallest veins. Apart from this, however, there are also 
simple thrombi. 

In 11 cases, I have so far remained in ignorance of the diagnosis, 
and have not been able to determine it with certainty even from the 
League of Nations report, which reproduces only extracts from the 
laboratory protocols. Every impartial mind must conclude from the 
findings as recorded, without any knowledge of the diagnosis, that 
tuberculosis bacilli can be cultivated from the blood by my method. 
The report also clearly demonstrates, however, that tuberculosis 
bacilli can be cultivated, in the first place from the familiar manifes
tation forms of tuberculosis, but also from cases of dementia pra!cox, 
rheumatism, sympathetic ophthalmia and lymphogranulomatosis~ 

The practicability of my method has, moreover, been expressly 
acknowledged by SEIFFERT, of the Uhlenhut Institute, even though 
he does remark that the method is in need of further refinement. 
In his conclusion, SEIFFERT prints the following in thick types : 

•• Considering the problems with which LoEWENSTEIN's method 
confronts us, it is to be earnestly hoped that this refinement will be 
successfully effected ". 

13 
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While the practicability of my method is sufficiently demonstrated 
by these statistics, its reliability is strikingly confirmed by a 
perusal of the reports made by the authors who were entrusted 
with the work of verification. 

CALMETTE and SAENZ, of the Paris Pasteur Institute, must 
undoubtedly be credited with having done a great deal of work 
on this question. A scrutiny of their reports reveals, however, 
some highly interesting findings. 

1 received from the Pasteur Institute 8 blood samples without 
diagnosis, which were seeded by Dr. CosTIL on to my own nutrient 
medium as well as on to that prepared by my method in Paris. 
The test tubes were taken to the Paris Pasteur Institute by CosTIL, 
together with blood samples from a number of cases of disease 
which CosTIL had seeded himself at our Institute. To my great 
astonishment I gather from the League of Nations report 1 now 
before me that CosTIL's findings with my method were 100 % 
correct, for these 8 blood samples were taken from 4 tuberculous 
and 4 healthy rabbits. All 4 tuberculous rabbits gave a positive 
result, the 4 healthy ones a negative result. It would assuredly 
be difficult to adduce more striking proof of the reliability of my 
method than has been thus furnished by the Pasteur Institute. 
Of the 24 blood samples which CosTIL seeded here and immediately 
took under seal to Paris, 4 were positive, viz. : 

1 case of acute polyarthritis, my Record Number 18204 ; 
1 case of Bazin's disease (erythema induratum), my Record 

Number 18206; 
2 cases of sympathetic ophthalmia, my Record Numbers 18228 

and 18229. 
These results secured in a wholly incontestable manner by Dr. 

CosTIL render the continuance of these experiments absolutely neces
sary. That is why I am utterly at a loss to understand Dr. 
Louis MARTIN when he says that "further research work would not 
bring any fresh evidence to light". 

Emile Roux, who received me on April 23rd, 1933, at all events 
took a difTcrrnt view from Dr. MARTIN. He warned me at 
the time that it would take about ten years to secure recognition 
for these facts, about which he himself had no doubts. 

1 
Quar/trl!'. Bulletin of the Health Organisation, "The Blood Culture of the 

Tub•rcle DarJllus arcordmg to Loewenstein'' 1935 £ N 1 , , ... o. , page 272. 
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CALMETIE and SAENZ acknowledge, at all events, that they 
obtained pure cultures in 12 cases. KOLLE and KusTER secured 
pure cultures in 5 cases of tuberculosis, 1 case of erythema nodosum 
and 1 case of-dementia prrecox. Much better results were achieved 
by SEIFFERT, who produced positive cultures in 17 cases oftuber
culosis and 1 case of dementia prrecox. Oddly enough, the results 
of JENSEN's tests were absolutely negative in 309 cases of tuber
culosis of various forms, and thus contrast sharply with those of the 
other investigators. GRIFFITH (Cambridge) also failed to obtain 
pure cultures from 8 cases of severe pulmonary tuberculosis from 
which I had isolated pure cultures on 3 occasions. The samples 
in question were also received bearing only numbers. The results 
of CALMETIE and SAENZ, KoLLE and KusTER, SEIFFERT and even 
GRIFFITH's animal tests prove that the method yields po:;itive 
results. These are naturally not so good as my own, for I ha'lle 
been working for thirty-three years on the question of pure cultures 
of tuberculosis bacilli and have, in the course of the last six years, 
investigated more than 23,000 cases. Such experience can obviously 
not be matched by twelve months' practice, especially if the tests 
are discontinued after a few hundred cases. Professor MARESCH 
himself pointed out that some thousand investigations are necessary 
for the mere acquiring of the technique. Now that the Maresch 
Institute has performed more than 14,000 tests, the results are 
exactly the same as mine. This is specially true of acute poly
arthritis, which has been accurately studied by CoRONJNJ and 
PoPPER. Out of 162 cases of" rheumatic heart trouble", 44 yjelded 
cultures of genuine tuberculosis bacilli, isolated partly from the blood 
and partly from the organs. Dozent CoRONINJ points out that the 
technique is difficult and calls for a high degree of manual dexterity, 
which can only be acquired by long practice. On December 31st, 
1934, I had made 2,889 blood cultures during the preceding five 
years, and had obtained 617 positive results in cases of polyarthritis. 

The reason for the complete failure of the pure cultures in JENSEN's 
hands may possibly be the following : I possess only centrifuges 
which do not exceed a speed of about 1,500 r.p.m. If the speed 
is too high-say 3,000 to 4,000 r.p.m.-the sediment is compacted 
by centrifugal force into a clump which is difficult to disa~egate. 
The tuberculosis bacilli can no longer be released from this clump 
and do not multiply, since they can only be grown on our artificial 
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medium when they be free upon the surface. If pieces of tissue 
are placed upon the medium or even introduced into the animal 
organism, it will be observed that growth frequently fails to occur 
in vitro and in the guinea-pig. Pure cultures can therefore only 
be successfully grown if the pieces of tissue are very carefully ground 
up in a sterile mortar to the consistency of a very fine emulsion. 
My experience in the making of cultures from the eye, tonsils and 
other tissues has invariably pointed to this conclusion. It may be, 
tlwrdore, that institutes equipped with too powerful centrifuges 
obtain less favourable results for that very reason. The work 
should be done with the same centrifuge as I use, which is supplied 
by ScHULMEISTER, No. 5, Spitalgasse, Vienna IX. 

SEIFFERT has drawn attention to another point, as a result of 
· the following observation made by pure chance : 

" During my stay in Vienna, I had arranged for a number of 
blood samples to he sent on to me, half of the available quantity 
of blood hl•ing kept at Freiburg and tested by me after my 
rl'lurn. These samples gave only negative results in my 
Vil•nna ll•sts, whereas, a fortnight later, in Freiburg, four of 
tlll'm yil'ldl•d cultures of tuberculosis bacilli, two of these being 
in fact luxuriant. Conversely, in Vienna, the collected samples 
of blood-i.e., samples several days old-taken from definitely 
tuberculous animals, yielded bacilli much more frequently 
than the fresh material I used in my own investigations. This 
suggested the presence in the blood of a labile growth-inhibit
ing substance. We therefore took up the investigations by 
LoEWENSTEIN's method once again, using one-half of every 
blood sample in the fresh state and one-half on the expiry of 
10 to 15 days. The results so far recorded are as follows : Out 
of 13 easl'S of active phthisis, 2 proved positive at the first 
test and 2 only at the second (all microscopic) ; out of 9 cases 
of inactive phthisis, 1 was positive at the first test and 2 at the 
second test (all microscopic) ; out of 20 cases of glandular 
tuberculosis, 2 proved positive at the first test (1 macroscopic), 
and 2 at the second test (both macroscopic); out of 9 cases of 
lupus, 3 .were positive at the first test (1 case macroscopic, 
2 cases m KIRCHNER medium). Of the 14 positive cases, 
therefore, 6 were only detected at the second test ; the reverse 
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result_ of a ~st test yielding a positive, and a second test a 
negative, findmg occurred, it is true, in two instances. Similar 
ex~eriments.were made :mth the blood of infected guinea-pigs. 
Thirteen anunals were mfected with virulent cultures ; their 
blood yielded 3 positive results at the first test, and 8 addi tiona 1 
positive results at the second test (including 2 macroscopic). 
Of 10 guinea-pigs infected with avirulent cultures, none yielded 
cultures of bacilli at the first test, and 2 at the second test, 
both microscopically demonstrated. " 1 

Mention should also be made here of the excellent results obtained 
by my method in the making of cultures from cadaver blood. Thus, 
PoPPER, BoDART and ScHINDLER grew pure cultures from the heart 
blood of 85 % of patients dying from tuberculosis, and KusTER, 
member of the Committee, also secured 60 % of positive results 
with cadaver blood. 

These two results surely afford an indication that fresh blood 
must contain substances which have an inhibitory effect upon the 
growth of tuberculosis bacilli. Hence it is absolutely essential to 
remove the hremoglobin completely, in saying which I leave open 
the question whether the hremoglobin is itself the disturbing sub· 
stance or whether it merely serves as a kind of indicator witnessing 
to the complete removal of that substance. At all events, these 
experiments afford clear evidence of the reliability of my method, 
even in the hands of those performing the verification tests. " One 
single positive case proves a thousand times more than a thousand 
negative cases", wrote that very experienced tuberculosis specialist, 
Professor W. NEUMANN. 

Between November 5th and lOth, 1932, Dr. JENSEN tested 
18 blood samples and took them immediately under seal to Copen· 
hagen. He obtained 6 positive results in Copenhagen, distributed 
as follows over the undermentioned diseases : 

1 case of endocarditis, 
1 case of chronic polyarthritis, 
1 case of tonsijlitis in articular rheumatism, 
1 case of tuberculosis of the bones, 

• Deutsche Med. Wochemchrlfl, 1934, 35, page 1314. 
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1 case of pulmonary tuberculosis, 
1 case of tuberculosis of the skin.1 

I presume that, whilst Dr. JENSEN performed the work 
himself in my laboratory, at Copenhagen he left it to others less 
experienced than himself. This is the only conceivable explanation 
which would account for the absolutely negative character of his 
findings, which conflict, be it said, with the Committee's Paris, 
Frrihurg and Frankfurt results. 

Of the specimens which Dr. JENSEN sent me without particulars 
of diagnosis, 16 yielded positive results, these being, as I learn from 
the report, from 6 cases of pulmonary tuberculosis, 7 cases of lupus, 
2 cast•s of dementia prrecox, and 1 case of sympathetic ophthalmia. 

This fact of the conformity of my findings with the unknown 
diagnoses should not be overlooked. Now I always supplied all 
members of the Committee with several samples of every single 
isolated strain, for purposes of verification. Since these were in all · 
cases original cultures, there may have been, in one or two, instances 
of contamination. That cannot be wholly avoided in original 
cultures. Now Dr. JENSEN compared these cultures of mine with 
those which he isolated from the sputum or tuberculous lesion, and 
in 4 cast'S found diiTcrences. JENSEN argues from the completely 
improved premise that the strains grown from the blood are in 
every way identical with those in the tuberculous lesion. Obviously, 
the many puhlkalions on the simultaneous presence of bovine and 
human strains in tuherculous patients, a fact which has been 
established both by the Gt•rman Tuberculosis Commission • and by 
the English Tuberculosis Commission, have escaped JENSEN's 
notice. Tlwse infections with both types are extraordinarily 
conunon; GniFFITH also falls into the error of greatly over-estimat
ing the botanical diiTcrences between the human and bovine-and 
indt•rd the avian-type. I las not the English Tuberculosis Com
mission dt•arly and unequivocally sho\\11 that no reliable diiTeren
tiation can be arrived at between the human and bovine types, 
owing to the occurrence of so many transitional forms ? How 
rightly the English Commission has judged the situation 1 am able 

• Quur/uly Built/in of the Htallh Organisation. "The Blood c It ! tl 
1\ t I Lla ·1· d' t L u ure o te 1 wr,· e · ,., .us accor mg o oewenstein" 1935 ~ !I; 1 313 

' l'ulllil'ntions o! the Rol.Jert Koch Foundation, v'ol. '/ 
0

' ' page ' 
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-by chance-to confirm by means of an excellent illustration. 
So eminent a specialist on types as Professor Bruno LANGEl Director 
of the Tuberculosis Department of the Robert Koch Institute, 
reported 5 strains, which I had cultivated from the blood of a 
polyarthritic patient, to be all of the bovine type. GRIFFITH judged 
these same strains to be of the human type. 1 Here is striking proof 
of the untenableness of these artificial discriminations. These 
conclusions are, moreover, fully confirmed by the research of recent 
years on the subjects of dissociation. The discovery of PETROFF 
that the BCG strain, which has been so carefully stu.died, can be 
divided into two variants, R and S--avirulent and virulent-has 
taken the whole question of types on to new ground. In any case, 
the old methods of differentiation have proved wholly useless. 
Dr. GRIFFITH's objection that I isolated the avirulent type of BCG 
on one occasion and the virulent type on another from' the same 
animal is thus in a sense rebutted, or at any rate answered, by 
CALMETTE himself. 

The division into dys.: and eugonic strains (GRIFFITH, JENSEN) 

is not in keeping with the facts of the case, as well known to us, 
for we know that the growth of every strain depends to an extraor
dinary degree upon the medium, and, moreover, that any given 
poorly growing dysgonic strain may at any moment tum into a 
vigorously growing strain. We further know that there are strains 
which cannot, for a time, be successfully sub-cultured. This is 
characteristic more especially of tuberculosis· and leprosy. Such 
cultures must be constantly reseeded, and every tube must be kept 
under observation for a year. 

For the rest, I would refer to the work of BIRKHAUG '--suggested 
by CALMETTE himself and carried out in CALMETTE's laboratory at 
the Pasteur Institute. This extraordinarily · thorough piece of 
work contains the following as the first two conclusions : 

1. The avian, bovine and human strains, whether typical 
or no, of the tubercle bacillus do not present any fixed 

• Lancet, 1933, September 9th. 
• K.-E. BIRKHAuo, "Etudes sur Ia dissociation du • Mycobacterium tuber 

culosis • ", Annale• del' Imlilul Paaleur, 1935, M, page 195. 
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morphologica[l features, but dissociate spontaneously !nt~ Ch •. R 
and S colonies. This dissociation occurs more readily m vwo 
than in vitro. So far as the avian bacillus is concerned, the S 
variety is the predominant type, whilst the Ch and R varieties 
are comparatively rare ; among the bacilli of mammals, on the 
other hand, the R variety predominates, whilst Ch and S 

varieties are rarer. 
2. None of these varieties has been observed to be absolutely 

stable. 

In this paper of BIRKHAUG's, the extensive literature on the disso
ciation Qf BCG has also been quoted and discussed. 

Neither GRIFFITH nor JENSEN has referred in his reports to the 
well-established fact of dissociation, but they have concentrated 
their attention upon the detection of botanical differences of little 
importance in themselves, among the numerous original cultures 
which I very straightforwardly placed at their disposal. Instead 
of bringing out the fact that my positive findings tallied completely 
with the clinical diagnosis, they have merely thrust the question 
of types into the foreground and--quite one-sidedly, from their own 
standpoint and ignorin~ work of other authors-have represented 
this question as solved. 

Now my method of culture, with the single bacillus as the start
ing-point, is peculiarly well adapted to make the dissociation 
manifest ; in one and the same case we see the " Rough " type 
predominate in one tube and the " Smooth" type in the other. 
Distinct colonies of the two types can frequently be seen in the same 
tube. 

The fact that my findings have been confirmed by important 
tuberculosis research workers, such as CouRMONT, ARLOING, 
CALMETTE and SAENZ, BussoN, HAGER, VoNKEN, MouToussis and 
a series of others mentioned in the bibliography, has also been left 
out of account by GRIFFITH and JENSEN. In particular, they have 
passed over in complete silence the work of MARESCH and his school 
on tuberculous bacillremia in cases of acute articular rheumatism, 
although the MARESCH school has extensive data on 14,000 tests. 
I would refer, in particular, to the latest work of CoRONINI. 2 

1 Not in Italics In the original text or BIRKHAuo [Ed"t I 
• Deutsche .\led. Woch•nschrifl, 1935, 23, page 913. I or. 
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Surely it is not to be. assumed that all those who verified my work, 
who, after first doubtmg, subsequently confirmed it at the cost of 
much labour, also fell victims to an error I Some 110 papers, indeed 1 

In regard to dementia prrecox, confirmation of my findings has 
cpme from the Pasteur Institute itseH, through the celebrated Paris 
clinician CLAUDE, working jointly with such outstanding bacterio
logists as V ALTIS and VAN DEINSE. In 19 cases of dementia prrecox, 
tests for tuberculosis bacilli were successful in 12 instances, the 
bacillus being detected sometimes in· the blood, sometimes in the 
cerebro-spinal fluid and, in 3 cases, in both. These results prove 
that tuberculosis must certainly be envisaged in the retiology of 
dementia prrecox. 

However, my work was carefully checked, not only by the League 
of Nations, but also by a number of professors of ophthalmology, 
internal medicine, dermatology, neurology, etc. My findings were 
arrived at in every case without any knowledge of the diagnosis 
and communicated to the professors concerned. I may refer here, 
for instance, to the work of Professor MELLER, Director of the 
Ophthalmological Clinic at Vienna, and Professor VON HIPPEL, 
Director of the Gottingen Ophthalmological Clinic. Professor 
BERGER, Director of the University Internal Clinic, Graz, with 
whom I investigated more than 900 cases without diagnosis, wrote 1 

as follows on our results : 

" The LoEwENSTEIN culture has merely confU1Iled this 
experience, and, by its agreement with known facts, has come 
through a kind of ordeal by fire, even in the eyes of the sceptic. 

" The method of blood culture, combined with concordant 
tissue-culture tests, has made an even more valuable and novel 
contribution, in connection with uveitis and other eye diseases, 
including sympathetic ophthalmia." 

It is strongly recommended that this classical paper on the 
problem of rheumatism be carefully studied. . 

Testing without diagnosis certainly has the great disadvantage 
that, of the 23,000 tests, results which make up my material, more 
than 3,000 now lack particulars of the diagnosis. This ia true for 
1,558 cases of skin disease and 1,403 cases of disease of the central 
nervous system. In order, however, that all may be enabled to 

• Mcdiziniscl'le Klinik, 1935, 24>, page 773, 
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check my results, I nevertheless propose that the present method 
of providing blood or cerebro-spinal fluid samples without particulars 
of diagnosis be continued. Later, however, the diagnosis should 
be compulsorily communicated. Having regard to the difficulties 
of the technique, this is the only practicable way of clearing up this 
question, which is so important to medicine as a whole. I am 
absolutely certain that I am right, and leave the near future to 
decide what significance should be attached to tuberculous 
bacillremia for purposes of diagnosis and treatment. 

On October 24th, 193!, I proposed to Dr. SAENZ, of the Paris 
Pasteur Institute, that I should, jointly with him, examine at the 
Pasteur Institute about 500 blood samples from cases of poly
arthritis and nerve, eye and skin disease. I expressed my readiness 
to give 4 lectures, in order to establish co-operation with all the 
clinicians of Paris. This proposal was strongly supported by Professor 
MADSEN, Chairman of the Health Committee, in the realisation 
that progn•ss could only come from extensive series of experiments 
performed in collaboration with clinicians. Unfortunately, this 
proposal was rejected by Professor L. MARTIN, Director of the Paris 
Pasteur Institute : 1 

" With great fair-mindedness, Professor LoEWENSTEIN 
expressed himself as willing to sign such a contract. The 
nrgotiations had reached that stage when, on November 26th, 
193,!, the Director of the Pasteur Institute, Dr. Louis MARTIN, 
advised Dr. MADSEN that he had consulted the heads of the 
Tubt•rculosis Service, Dr. BoQUET and Dr. NEGRE, and that, in 
their opinion, 'further research work would not bring any fresh 
evidence to light'." 

I, at all events, am ready now as ever to facilitate the verification 
of my results in every way. The fairest method appears to me 
precisely that of sending me the blood samples, without particulars 
of diagnosis, and bearing only numhers . 
. I should like to take this opportunity of tendering my most 

smct•re thanks to the Chairman of the League Health Committee, 
P_rofl•ss~r MADSEN, both for the support he has given me and for 
hts unbtast•d statement of the facts of the case. 

1 Qut~rler/y Built/in of I~ Htalth Organisa/r"on "Th 81 d -
Tu'-~ •I U "II · ' e on C.11ILure. dJhe 

ud"( e 3<'1 liS a~ordmg to Loewenstein" 193- • .... • . , a, .. , J.,O. 1, page 2a0. 



BY LOEWENSTEIN'S METHOD 833 

II. 

REPLY TO PROFESSOR LOEWENSTEIN 

by 

A. S. GRIFFITH, M.D., Ph.D., D.P.H., Cambridge. 

Dr. JENSEN answers the various criticisms made by Professor 
LOEWENSTEIJ'( so adequately that it is unnecessary for me to deal 
fully with all those particular points. 

There are, however, two points upon which it is incumbent on 
me to say a few words. 

t LoEWENSTEIN charges me with having fallen into the error of 
greatly overestimating the botanical differences between the 
human and bovine-and, indeed, the avian-types. With regard 
to this statement, it is sufficient for me to remark that everyone 
who has done any work at all on the subject of differentiation 
recognises the reality and the definiteness of the cultural (and 
pathogenic) differences between human, bovine and avian tubercle 
bacilli. LoEWENSTEIN, however, in support of his contention that 

- no reliable differentiation can be arrived at between the human 
and bovine types, claims that tht. English Tuberculosis Commission 
was also of that opinion, "owing to the occurrence of so many 
transitional forms" among the viruses it examined. 

LOEWENSTEIN is under a misapprehension regarding the con· 
elusions of the British Royal Corqmission on Tuberculosis. In 
their second interim report, the Commissioners divided the virusea 
which they had examined into three groups (I, II and III). With 
regard to Groups I and II, they found that the bacillus of Group I 
(bovine type) differed from the bacillus of Group II (human type), 
not only in being much more virulent, but also in the way in which 
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the two respectively grew on artificial media. In these two groups, 
the cases in each group dilTered so little from each other as to form 
an almost homogeneous group. In Group III, on the other hand, 
the cases dilTered widely from each other and were simply placed 
together for consideration on account of their exceptional features. 
The Commissioners put forward two possible explanations of the 
cases in Group III : (a) they were mixtures of viruses, of a virus 
from a human source and a virus from a bovine source, each possess
ing stable characters ; (b) the bacilli in question were in a special 
condition of instability and in process of being transformed from 
one type into another. On account of the far-reaching bearings 
of the conclusion, the Commissioners were unwilling, at that stage, 
to make any statement at all premature. 

The further investigations of the Commission showed clearly 
and unequivocally that all the viruses which had been placed in 
this separate group (as well as some other later obtained viruses 
with similar anomalous characters) were either mixtures of human 
and bovine bacilli or attenuated forms of these two types, and that 
transitional forms did not occur. 

After erroneously stating that the work of the Commission had 
shown the unreliability of cultural characters and pathogenic 
properties for diiTerentiating human from bovine strains, LOEWEN
STEIN proceeds to give what he describes as an excellent illustration 
"of the untenablcness of these artificial discriminations". He 
states that Professor Bruno LANGE had reported 5 strains which he 
(LoEwENSTEIN) had cultured from the blood of a polyarthritic patient 
to be all of the bovine type and that I had judged these same strains 
to be of the human type. Until the moment of reading LoEWEN
STEIN's note, I knew nothing of this alleged difference, and I wrote 
at once (July 1935) both to LANGE and to LoEWENSTEIN, asking them 
for the numbt·rs of these strains, LANGE replied by return that, ia 
Dl•cember .1930, LOEWENSTEIN had sent him at his (LANGE's) request 
three strams, the numbers of which were given, grown from the 
blood of cases of acute rheumatism. On comparing the numbers 
of t~ese strains with those of the strains which LOEWENSTEIN sent 
me Ill March 1932-and upon which I reported in 1933 (September 
9th, Lancel)-I found that none of the strains which were sent to 
Bruno LANGE in 1930 corresponded to any of those examined by 
me in 1932. Although I have repeated my request for the 
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infor~ation, LOEWENSTEIN has not yet (November 1935) supplied 
me With the numbers of the strains which he asserts LANGE and I 
assigned to different types. 

2. LOEWENSTEIN complains that, in my paper, I have nowhere 
referred to the well-established fact of dissociation. I did not 
refer to this phenomenon, because it never occurred to me that 
"dissociation" might be advanced as an explanation of the discre
pant results obtained with the animal blood from Cambridge. 
On LOEWENSTEIN's hypothesis, we are asked to believe that typical 
dysgonic bovine bacilli inoculated subcutaneously into a goat can 
immediately on arrival in the blood change now into typical avian 
bacilli, n~w into typical human bacilli, and yet can never be found 
there in the form (bovine) in which they were inoculated. Also, 
that BCG may acquire virulence within a week of its injection 
into the blood-stream of a goat, or on another occasion change into 
the avian type in the course of a few hours in the blood of a calf. 
Also, that these forms were demonstrable only in those portions 
of the blood. samples which were sent to Vienna, since in no single 
instance (13 in all) were similar results obtained at Cambridge 
with the duplicate specimens of blood. At Cambridge, blood 
specimens from those same animals yielded cultures which were 
always of the same type as those inoculated. Findings such as 
these cannot in my opinion be explained by"dissociation". 

Addendum. - In my. paper published in the Quarterly Bulletin, 
March 1935, the result "Micro +I" obtained in Vienna with 
blood specimen 54, Experiment II, page 302, was inadvertently 
omitted from the table after the proof was returned to the printer. 
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III.: 

REPLY TO PROFESSOR LOEWENSTEIN 

by 

Dr. K. A. JEKSEN, Copenhagen. 

LoEWENSTEIN's remarks on my paper "Report on Investigations 
regarding the LoEWENSTEIN Technique of cultivating Tubercle 
Bacilli from Blood" reflect certain misapprehensions which I feel 
bound to correct. 

In the first place, LoEWENSTEIN asserts that my results" contrast 
sharply with those of the other investigators". I do not understand 
how LoEWENSTEIN can draw such a conclusion from the reports 
under consideration: In my view, it would rather be correct to 
say that the findings of all the investigators, including those of 
LoEWENSTEIN himself, "contrast sharply" with LOEWENSTEIN's 
own earl~l'r results. This will appear very clearly from the follow
ing table giving the percentage of positive findings (the figures 
of LoEWENSTEIN and SEIFFERT include ~lso the microcultures) : 

~ . -. 
CAt.• 

METTE LoEWENSTEIN 
.t KOLLE 

SAENZ .t SEIFFERT K. A. 
2nd KusTER Danish Seillert's JENSEN 

and 3rd blood blood 
se-rif'S 'amples samples 

I 0' 

I 
% 0' % % 01 

Tuberculosis (all 
,o /0 ,o 

forms) ........... i 1.2 I 0.8 6.1 13 6 0 
Drmentla prtceox .... , 0 

I 
0.8 - 5 - 0 

Hheumnlismus and
1 

erythema nodosum.l 0 i 0.9 - - - 0 
Vnrious ............ , - I - 4.5 10 7.6 0 

. ·-· -- - .. 

When we come to consider the individual results arrived at by 
the di!Tcrent investigators, we note that the percentage of positive 
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findings is practically' the same ·.ror the various diseases, whether 
tuberculous or non-tuberculous., The figures suggest, to my mind, 
a merely accidental distribution. 

Such a conclusion is strongly, supported by the following passage 
in SEIFFERT's report : • 

"As soon, however, as the Freiburg ·and Vienna results were 
subjected to detailed comparison, a very striking fact emerged 
-out of 17 of our positive cases, only 1 yielded a positive result 
at Vienna ; whilst, on the other hand, only 1 out of 16 positive 
Vienna cases yielded a positive result at Freiburg. The 
discrepancy became still wider if the Frankfurt and Berlin 
results were taken into account ; thus, of 45 samples tested at 
the Georg Speyer Haus, none yielded bacilli, although they 
included 4 which had proved positive at Freiburg or Vienna ; 
among 81 samples tested at the Reichsgesundheitsamt, 4 were 
found to yield acid-fast bacilli (2 only in the sediment), but 
these included only 1 which had proved positive-at all events 
at Vienna ; on the other hand, the Berlin negative results 
included 6 samples from which bacilli had been isolated either 
at Vienna or at Freiburg." 

It would be interesting to know whether the three cases in which 
SEIFFERT obtained an abundant growth were examined elsewhere 
and, if so, with what result. 

In the second place, LoEWENSTEIN says : 

"Of the specimens which Dr. JENSEN sent me without 
particulars of diagnosis, 16 yielded positive results, these being, 
as I learn from the report, from 6 cases of pulmonary tubercu
losis, 7 cases of lupus, 2 cases of dementia pr;ecox, and l case 
of sympathetic ophthalmia. This fact of the conformity of 
my findings with the unknown diagnoses should not be over

looked." 

To this I can only answer that I sent blood samples only from 
cases of such diseases which might be expected to yield a high 
percentage of positive findings according to LoE~s:n:IN'a pre_vi.oua 
statements. The conformity is therefore not particularly striking. 

LoEWENSTEIN further suggests that the discrepancies as between 
the results of blood cultures made by myself at Vienna and at 
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Copenhagen respectively may be due to the fac~ that,.at ~openhagen, 
an inexperienced assistant conducted the mvest.Igatwn on my 
behalf. This suggestion is quite unfounded. I did all the work 
myself, except as regards the last 18 blood samples, which, ho:we~e~, 
all proved negative at Vienna, and I used exactly the same ~edmm 
and technique as I had done at Vienna. To remove any misunder
standing, it should be said, however, that I did not personally take 
the blood samples from which I obtained positive results in 
Professor LOEWENSTEIN's laboratory. 

In one respect only did the technique differ ; I used a centrifuge 
of a different make from the one in LoEwENSTEIN's laboratory, but 
I adjusted it when in use to the speed recommended by LoEWENSTEIN, 
as slated in the technical part of the report which he approved 
himsl'lf. Nevertheless, I can hardly believe that LoEWENSTEIN 
would really contend that tubercle bacilli cultures can be made 
from the blood only if the centrifuge used is of the same design 
and is made by the same firm as his own. 

I am also somewhat sceptical as regards the growth-inhibiting 
agent, asserted by LoEWENSTEIN to be so difficult to remove from 
the blood sediment, especially bearing in mind the ease with which 
LoEWENSTEIN can cultivate tuberculosis bacilli from blood samples 
sent all the way from America. 

Once more, I wish to point out that, in view of the enormous 
numbers of tuberculosis bacilli demonstrated in the blood samples 
in Professor LoEWENSTEIN's laboratory, it is entirely out of the 
question that small differences of technique should account for the 
practically negative results of the other investigators. 

LoEWENSTEIN goes on to say that the explanation of the fact that 
he grew human type bacilli from the blood of 3 patients from whose 
lesions I had isolated bovine types may lie in the extreme frequency 
of mixl•d infections with human and bovine types. I cannot agree 
with LoEWENSTEIN that it is so. In the English statistics published 
by A. S. GRIFFITH, 1 only 8 cases of mixed infection were found 
among 2,823 type-determined strains. l\loLLERs' article 2 records 
only 18 mixed infections among 2,205 type-determined strains. 

1 Zschr.f. Tub., 1932, 64, page 108. 
1 ,V, KoLLE, R. KRAUS & P. UHLE,..HUTH, Handbuch der pathogenen J,Jikro-

organismen, 1928, 5, page 694. · 
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Pers~nally, I ~ave found, in m~ own material of_about 3,000 typt>
detemuned strams, only 5 cases mvolving,hoth the human and tht• 
bovine type, although I have concentrated t'Spt>cially upon the 
d~tection of such cases and have, with that object in '\kw, u~ed a 
method of spreading which makes cultures containing a mixture 
of human and bovine colonies particularly easy to pick out. 

Another explanation urged by LoEWENSTEIN is that there exists 
an abundance of transitional forms. In my material, only 8 strains 
were found which could not be readily classified. 

What LOEWENSTEIN tells US as to the opinion conct>rning tubt•n·lt' 
bacilli types which the British Royal Commission is supposed to 
have recorded shows only that he has not read the final n•port 
issued by that body in 1911. 

In A. S. GRIFFITH's report on the LoEWENSTEIN method, particulan 
are given of the type-determination of 15 strains isolated by 
LoEWENSTEI~ from the blood of anim1ls previously inoculated with 
tubercle bacilli of different types. Of these 15, 2 only provrd to 
be of the same type as the original strain injected into the experi
mental animals. My report gives an account of the comparison, 
in 10 instances, of the strains cultivated from the blood by 
LoEWENSTEIN and the strains isolated by myself from the focal lesions 
of the same patients. In 4 out of these 10 cases, it was found that 
LoEwENSTEIN had isolated from the blood typt>s completely dilTcrent 
from those I had obtained from the focal lesions. 

Clearly, diseiepancies which appear with such frequency cannot 
be ascribed ·to the occurrence of mixed infections-which are 
extremely rare-or of atypical strains, which are no less infrequent. 

The general impression which is produced by a pt>rusal of 
LoEWENSTEIN's remarks on type-determination an'd the dissociation 
of tubercle bacilli is that his experience on the subject is not very 
extensive. Thus it is surprising to note the decisive importance 
which LoEWENSTEIN attaches to diiTerences in the appearance of 
colonies from the same tube or different tubes. Anyone who has 
worked on dissociation, were it but a short time, will have found 
that the same culture can yield colony formations of varying appear
ance. Close to the water of condensation, the colonies are usually 
smoother, whereas those located on the higher and drier portions 
of the medium usually have a wrinkled and rough appearance. 
This and similar phenomena are due to factors in the medium. 

14 
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and need not be connected in any way with dissociation. If colonies 
from such cultures are transplanted, the secondary cultures will 
quickly be found to present no differences whatsoever. In order 
to establish true dissociation reliably, evidence must be brought to 
show that such colonies can be repeatedly sub-cultured and yet 
retain their characteristics in sub-culture. Only when this condition 
has been fulfilled is it pennissible to speak of dissociati_on, and only 
when the two dissociated variants have been clearly separated in 
pure culture can they be tested for pathogenicity. 

Again, it is somewhat difficult to understand what connection 
there can be between the dissociation into R and S forms of old 
laboratory strains which have, in most cases, lost their original 
characteristics as a result of artificial culture extending over many 
years and the type-detennination of strains of tubercle bacilli quite 
recently isolated from human-{)r animal-{)rganisms. All those 
who work on the type-detelll!ination of freshly iso~ated tubercle 
bacilli quickly come to realise the great and well-defined differences 
between the human and bovine types so far as growth and patho
genic properties are concerned. The stability of these type-defining 
properties can, moreover, be readily established. 

Consequently, the dissociation of recently isolated strains can 
be observed but rarely. If, however, the investigator has the 
patience to study the dissociation of freshly isolated strains, he will, 
in my opinion, gain knowledge which will enable him to assign 
dissociation more accurately to its proper place wit~in the type 
system. 

l\ly own experience, of which an account will be published in the 
ncar future, has ~een that dissociation is a phenomenon subordinate 
to type classification, since dissociation may occur only within the 
limits of each type, excluding any transition from one type to the 
otht·r. 

. .In ordc~ to go to the root Qf the whole problem of dissociation, 
1t 1s essen hal, as I have already said, to work with quite fresh strains 
and, above all, to possess the qualification which is fundamental 
in this mutter-viz., the ability to distinguish between different 
types. BIRKHAUG's work illustrates very clearly the importance 
of th.is re~~rement. At a very advanced stage in his experiments 
~n dlssocmtion, he find!> himself in doubt as to whether his strain 
Is pure or a mixture of human and bovine types. I &m quite at 

\ 
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a loss to understand how anyone can entertain the belief that a 
strain has been dissociated, without knowing or ascertaining 
whether the original strain was a pure culture or a mixed 
culture of human and bovine s~rains. H BIRKHAUG had worked 
with freshly isolated strains, he would never have had cause for 
uncertainty, for it is exceedingly easy to separate the bovine and 
human type components of a mixed culture and grow pure cultul't's 
of each. 

I would therefore suggest that LoEWENSTEIN might obtain some 
cultures from a tuberculous cow and from the sputum of human cases 
of pulmonary tuberculosis, using for the purpose the LoEWENSTEIN 
medium described in my paper, 1 and, further, that he should exa
mine the resulting cultures in regard to their growth properties on 
other media, and their virulence for rabbits intravenously inoculated 
in doses of 0.0001-1 mgrm. 

I have no doubt that, by carrying out such an investigation, 
LoEWENSTEIN would quickly satisfy himself that the distinction 
between the two types is not founded upon "botanical diiTerences, 
of little importance in themselves". 

He would doubtless also appreciate the fact that, if an animal 
infected with a strain of the bovine type could, after a· few days, 
yield blood cultures of 4 avian, 5 human and not a single bovine 
type strains, • the classification of tubercle bacilli into three types 
would never have been possible. Such discrepancies in regard to 
the culture having been observed quite independently both by A. S. 
GRIFFITH and by myself,· I can think of no other explanation than 
that there must exist in LoEWENSTEIN's laboratory some serioua 
source of error which it is his duty to trace. 

• Zenlralbl. f. Bakt., 1932, I. Abt., Orlg., page 125. IMJll 1935 " No 1 
• A. S. GRIFFITH, Quartulg Bulletin of the HtaiJh Organ on, • • • • 

page 302. 
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IV. 

REMARKS ON PROFESSOR LOEWENSTEIN'S REPORT 

CONCERNING • • TUBERCULOUS BACILLJEMIA 

AND ITS SIGNIFICANCE IN MEDICINE" 

by 

Dr. A. SAENZ 

(Chef de laboratolre at the Pasteur Institute). 

On reading Professor LoEWENSTEIN's reply to our report1 on 
research into tuberculous bacillremia, we find certain statements which 
we are obliged to challenge, for they are, in our opinion, unjustified. 

Professor LoEWENSTEIN begins by stating that "CosTIL's findings 
with my method were 100 % correct''. He bases this statement 
on the fact that four blood samples from fresh rabbits (see report, 
pages 271 and 272) taken to Vienna by Dr. CosTIL and previously 
infected by him with 4,000 or 40,000 mammal-type bacilli per c.c. 
yielded cultures. 

In our view, the significance of this experiment is quite different'; 
it merely shows-and, indeed, it was designed to show-that 
Dr. CosTIL was correctly applying LOEWENSTEIN's method of blood 
culture, and that the sensitiveness of the culture medium used by 
us at the Pasteur Institute was at least as great as that of the 
Vienna media. 

It is now a well-established fact that the culture medium advo
cah•d by our Viennese colleague is highly sensitive and is capable 
(as we have shown in a large number of varied experiments) of 
yielding primary cultures of B. Koch of the human, bovine or avian 

1 A. CAUIETTE & A. SAENz, Quarterly Bulletin of the Health Organisation 
1935, 4, No. 1, page 257. ' 
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type, whenever seeded with material containing not less than 
20 bacilli per c.c. 

LoEwENSTEIN also makes the following statement : 

"Of the 21 blood samples which CoSTIL Sl'eded here and 
immediately took under seal to Paris, 4 were 11ositive-viz. : 

''1 case of acute polyarthritis, my Record Numbt'r 
18204 j 

"l case of Bazin's disease (erythema induratum), my 
Record Number 18206 ; 

"2 cases of sympathetic ophthalmia, my Ht•cord Numbt•n 
18228 and 18229. 

"These results secured in a wholly incontestable manner by 
Dr. CosTIL render the continuance of these experiments ablolutdy 
necessary." 

It is precisely this which is so very astonishing. With these 
blood samples which he did not take himself and which were supplied 
to him by Professor LoEWENSTEIN, CoSTIL secured a percentage of 
positive results of 16. ·Professor LoEWENSTEIN does not explain 
how the same experimenter, using exactly the same method and 
the same culture medium in our laboratory at the Pasteur Institute 
(the facts set forth above prove that Dr. CosTIL was perfectly 
conversant With the method), fl!-iled to secure a single positive result 
in the course of many months' experimenting with some 100 cultures 
of blood samples taken from reliably diagnosed cases of tuberculosis. 

We would emphasise this further, and in our opinion equally 
surprising, fact that, among the ·cases yielding positive results 
in the· hands of our colleagUe at Vienna, there were two (No. 18204, 
acute polyarthritis, and No. 18206, Bazin's disease; see page 272 of 
our· report) in which, even before the seeding, the deposit from 
the centrifugalised blood was found, on simple direct examination, 
to contain enormous masses of acid-fast bacilli, of which photo
graphs were reproduced in our last report (see pages 279 to 282). 

As we have already said, we never found any acid-fast bacilli 
in hundreds of smears made from the deposits of the blood IIBmples 

we tested. 
As for PETRoFF's work concerning the dissociation of BCG into 

non-virulent R type and virulent S type colonies which LoEWENSTEiN 
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quotes in order to explain the culture of virulent bacilli which 
he isolated from a goat which had been inoculated with BCG by 
GRIFFITH (see GRIFFITH's report, page 296), it is not substantiated 
experimentally. It is, in fact, common knowledge that PETROFF 
fell into an error of interpretation, as has been shown irrefutably and 
beyond the shadow of a doubt by all the authors who have taken 
the trouble to check his work. Apart from CALMETTE's assistants, 
NEUFELD, L. LANGE and Bruno LANGE, of the Robert Koch Institute, 
Berlin ; GERLACH, of Vienna ; PRAUSNITZ, of Breslau ; KoLLE and his 
assistants at Frankfort ; William PARK, of New York ; TENZEKO
WITZER, of Kharkov; Stanley GRIFFITH, ZEYLAND and P. ZEYLAND 
in Poland, and many others have demonstrated that BCG contained· 
no virulent S colonies and that PETROFF's assertions were mistaken. 

We cannot agree with Professor LoEWENSTEIN when, referring 
to the discrepancies in the results he secured by the seeding of 
blood samples (obtaining human-type cultures from persons or 
animals inoculated with bovine bacilli ; see reports by GRIFFITH 
and JENSEN, pages 283 and 304), he contends that these alleged 
errors are due to our present inability to separate clearly the human 
from the bovine types, since only "botanical differences of little 
importance in themselves" are involved. 

These assertions are definitely at variance with our research 
work on the culture of B. Koch from various kinds of human or 
animal clinical material. Our experience, which is based upon 
the seeding of several hundred specimens of pathological material 
on to the very medium which is advocated by LoEWENSTEIN and 
described in our report (see pages 258 and 259), has enabled. us to . 
effect a reliable differentiation, by the characters of the p~imary 
cultures, between the human and bovine bacilli. It was in the 
course of these same experiments on the culture of the tubercle 
bacillus from pathological material that we were able to convince 
ourselves of the accuracy and practical value of GRIFFITH's classi
fication into dysgonic and eugonic strains as a means of character
ising, and discriminating between, the mode of the growth of 
bovine and human bacilli. 

~hilst it may . be. true that colonies of varying appearance, 
wh1ch may render Immediate type determination difficult, are 
fre~uently to be found in the same primary culture tube, our ex
llerlence has shown that this difference in appearance is due to 
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factors inherent in the culture medium. Thus, on soft egg mrdia, 
. colonies tend to assume a more or less smooth form, whilst, on con

sistent or dry media, they retain the characteristics proper to the 
type. This phenomenon has, however, nothing to do with dissocia
tion, since such colonies from human or bovine cultures need only 
be sub-cultured on fresh egg media or on glyct>rinatrd potato to 
revert to their characteristic appearance. 

Thus, using human pathological clinical material, we W\'re able 
to identify the bovine bacillus in one case of glandular tubt>rcu
losis of the neck in an infant from Uon BERNARD's clinic, 1 In 
seven cases of tuberculous meningitis in children. • (though most of 
these observations made with LESNE are still unpublished), and in a 
youth suffering from renal tuberculosis 1 (in collaboration with 
ErsENDRATH). Among adults we found it in one case of skin tubt>r
culosis (in collaboration with CosTE). As regards animal pathology, 
we found it in a case of spontaneous tubt>rculosis in a mink • (in 
collaboration with TRUCHE), and, finally, in several caM•a of tuber
culosis in cattle. In all cases-and we would re~at that we U!led 
LoEWENSTEIN's medium-we were able to diagnose the bovine 
bacillus and to distinguish it clearly from the human bacillus, 
merely on the strength of the appearance of the culture, before 
inoculation into the rabbit. All these primary cultures bt>haved 
like characteristic dysgonic strains, in regard to the slowness of 
the appearance of colonies (29 to 75 days) ; the small number of 
these, their smooth, glossy, damp appearance, thrir size at the 
time of appearance (at the limit of visibility), their absence of 
pigmentation, their consistency under the spatula, and, finally, the 
ease with which they could be emulsified in physiological saline 
solution. These characters are unmistakably different from those 
presented by cultures of human bacilli of the eugonic kind, which 
form colonies within a short time (18 to 31 days), and are luxuriant, 
rough, pigmented and difficult to emulsify. Finally, our bovine 
strains, intravenously inoculated into rabbits in dose• of 1/100 
to 1/1000 mgrm., caused death within about two months from gene
ralised miliary tuberculosis. The human strains inoculated in doses 

• Rtl1. dt Phli&iologie, 1933, t•. No. 1, page 20. 
• Soc. dt Bioi., 1935, 119, page 729. 
• Soc. dt Bioi., 1934, 115, page 1478. 
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one hundred times as great never produced fatal disease in the rab
bit.'!. When killed after two or three months, they showed only 
insignificant lesions, which were always localised in the lungs. 

Finally, LoEWENSTEIN refers to BIRKHAUG's work on dissociation 
as showing that cultures of B. Koch do not possess sufficient fixed 
morphological characteristics to enable a discrimination to be re
liably made 'between the human and bovine types. · 

Now it is an undoubted fact that, with BIRKHAUG's technique, 
which consists in inoculating guinea-pigs with the strains to be 
dissociated and subsequently making cultures· from their blood, 
smooth colonies are obtained presenting the characteristics des
cribed by BIRKHAUG. Repeating his experiments, and using the 
same strains, human, bovine or BCG, as he did, we arrived at the 
same results. 

Subsequently, however, to the work of BIRKHAUG and ourselves, 
on the subject of dissociation, a new fact of the highest importance 
r.ame to light, which showed that the conclusions which both BIRK
HAUG and we ourselves had felt entitled to draw from our experi
ments were erroneous. Three years of research work enabled us 
to advance the new idea that fresh guinea-pigs in our experimental . 
cages might be parasitised by two types of acid-fast bacilli, without 
outward signs of ill health. 1 These strains, of smooth appearance, 
which we detected by set>ding material from the· spleen of the 
animals, diiTer from acid-fast saprophytes by their antigenic and 
allergy-inducing properties. 

In the course of this research work we isolated a total of 13 strains 
from fresh guinea-pigs ; 4 of these presented the typical charac
teristics of the avian bacilli and the 9 others represented a new type 
of acid-fast bacilli whose morphological characteristics and growth 
and virull•nce propertit's were identical with those of certain S 
strains that BIRKHAUG and ourselves had secured in guinea-pig 
blood cultures. 

ScHAEFER,1 who has just been investigating all the varieties 
of the so-called BIRKHAUG S human and bovine types from the sero
logical point of view, has, moreover, identified them with the two 
types which we isolated from fresh guinea-pigs. 

1 Soc. de Bioi., 1935, 118, pages 643 and 645 • 118 page 1286 
' Soc. de Bioi., 1935, 120, page 590. ' ' • 
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Similarly, other experimenters--NtGRE, BRETEY and 
Mlle. GEHRART, 1 VALTIS and VAN DEINSE,' BATTAGLINI,• 
A. GAIGINSKY,1 PETREsco 1 and others-have confirmed our work 
and adduced further cases of the parasitism of these typt's of 
bacilli in the body of fresh guinea-pigs. 

Oa the other hand, the mechanism and characten of the dissocia
tion of the avian bacillus, which we have been investigating for a 
number of years past and which are identical with those of the 
bovine bacillus ~tudied by JENSEN and LAPORTE, have convinet•d us 
that the BIRKHAUG S colonies and those which we obtained from 
guinea-pigs have nothing in common with the dis..~ociated varit•tit•s. 
We are happy that we have been able to clear up once and for 
all this error of interpretation. 

In the last place, there remains for us to analyse the rrsults 
which LoEWENSTEIN quotes in support of his vit•ws t'Onet•rning the 
tuberculous mtiology of dementia pr!llcox. He is surllri!it•d thnt 
negative results were obtained with the samples of cerebro-spinal 
fluid and blood from cases of dementia prlllCoX which we tested. 

He writes as follows : 

"In regard to dementia prmcox, confirmation of my findings 
has come from the Pasteur Institute itself, through the celebra
ted Paris clinician CLAUDE, working jointly with such outstand
ing bacteriologists as VALTIS and VAN DEINSE, In 19 cases 
of dementia prlllcox, tests for tuberculosis bacilli were succeuful 
in 12 instances, the bacillus being detected sometimes in the 
blood, sometimes in the cerebro-spinal fluid, and, in 3 case11, 
i~ both. These results ·prove that tuberculosis mu~t certainly 
be envisaged in the mtiology of dementia pr!llcox." 

M. CLAUDE and his assistant CosTE, thus reft•rred to by 
LoEWENSTEIN, have replied as follows : 

"We are surprised to find ·that, in his rrply,l.oEWENliTF.IN 
makes no reference to the note we publishrd in the recordA of 

• Soe. de Bioi., 1935, US, page 649. 
1 Soe. de Bioi., 1935, U9, page 933. 
1 Soe. de Bioi., 1935, US, page 305. 
• Soe. de Bioi., 1935. US, page 218. 
• Soe. de Bioi., 1935, U9, page 165. 
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the Societe de Biologic de Paris (meeting of July 21st, 1934, 
page 1356) under the heading •Sur les relations de Ia tuber
culose et de Ia demence precoce '. In this note, whilst re
ferring to the clinical arguments which can be adduced in 
support of the contention that tuberculosis plays a part in 
dementia prrecox, we explained that we were obliged to make 
reservations as to the value of the bacteriological results 
which we had secured, in connection with our patients, with 
VAL TIS and VAN DEINSE. On the one hand, having given them 
blood and cerebro-spinal fluid samples from 24 fresh cases
(including 15 of dementia prrecox and 9 of general paralysis 
without tuberculosis), we were surprised to learn from them 
that they had secured 7 positive results by the inoculation 
of material from the cases of dementia prrecox and 4 with 
material from general paralytics. The percentage was there
fore the same in both diseases. 

"On the other hand, having ourselves organised, in the 
laboratory of the St. Anne Mental Diseases Clinic, another 
series of experiments relating to 19 cases of dementia prrecox 
(diiTcrent from those which had previously been used for tests), 
we repeated the inoculations of blood and cerebro-spinal fluid, 
in this uncontaminated environment, and in an animal house in 
which there was not a single tuberculous animal, and obtained 
negative results throughout (despite the passages made in the 
cases that wt•re in any way doubtful, and the seedings of the 
tissue and organs of the experimental guinea-pigs). We 
resorted concurrently to simple inoculation and inoculation 
followed by periodical injections of acetone extract continued 
for months. 

"Other patients (dementia prrecox cases and general para
lytirs) were also used for similar inoculation experiments at 
St. Anne, with negative results. 

"These new findings, most of which are recorded in our note 
of 1934 to the Societe de Biologic, when taken in conjunction with 
(I) Dr. SAENz's discovery of atypical acid-fast strains in a certain 
numlwr of uninoculated guinea-pigs at the Pasteur Institute, 
and ~2) ~l~e regular absence of any chemical and cytological 
n•achon ~n the cerebro-spinal fluid of dementia prrecox cases, 
suggest, m our opinion, that the utmost caution should be 
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observed in regard to the supposedly positive results of the 
first inoculations we made with VALTIS and VAN DEINSE. 

"If we consider the purely bacteriological findings, it st-ems 
to us a fact that the presence of tubercle bacilli in the blood 
and cerebro-spinal fluid of certain d~m~ntia prrecox cast•s 
remains to be demonstrated." 

Thus, the experimenters to whom LoEwENSTIEN appt•als to 
support his case destroy it completely. 

Furthermore, BEcK, 1 who tested 29 samplt•s of blood, 27 smnplt•s 
of cerebro-spinal fluid and 2 samples of brain material from cnst•s 
of dementia prrecox, using the VALTIS and VAN DEINSE technique, 
obtained only negative results. 

This author concludes as follows : 

"It appears from these investigations that experinwnts 
on animals also failed to yield the slightt•st indication of 
the presence of the tuberculosis bacillus in cases of dt•mt•ntia 
prrecox. Summing up our previous serological and baclt•rio
logical research, as well as the present expcrimt•nts, we arrive 
at the conclusion that tuberculosis plays no part in the retiology 
of dementia prrecox." 

• soc. de Bioi., 1935, 120. :So. 31, page 311. 


