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Report of the Second Laboratory Conference 
on the Serodiagnosis of Syphilis, held in 
Copenhagen from May 21st to June 4th, 1928. 

Since the first Serological Laboratory Conference held 
at Copenhagen from November 19th lo December 3rd, 1923, 
several of the methods employed for the serodiagnosis of 
syphilis have improved considerably, and a number of new 
tests have been elaborated, especially of those depending on 
directly visible changes in mixtures of syphilitic serum and 
extract (Flocculation tests). I Requests from different 
Institutes and individuals particularly in teres ted in these 
problems have therefore been addressed to the Health 
Organisation with a view to the eslablislm1ent of a further 
comparative examination of the methods of serodiagnosis 
of syphilis. On the proposal of its President, the Health 
Committee, at its eleventh session in October 1927, approved 
the convocation of the Second Serological Laboratory 
Conference on the Serodiagnosis of Syphilis. This Conference 
was held from May 21st to June 4th, 1928, at the Danish 
State Serum Institute at Copenhagen. The following attended 
the Conference, either as experts invited by the Health 
Organisation or as delegates of Governments or Institutions: 

Austria. 
Serodiagnost. Untersuchungsanstalt Allgemeines Kranken

haus, Vienna: Professor R. MuLLER, Dr. R. BRANDT, 
Mme. S. BERCZELLER. 

Denmark. 
State Serum Institute, Copenhagen: Dr. Th. MADSEN, Dr. H. 

BoAs, Dr. J. R. Mi:iRCH, Dr. K. NoREL, Mlle. 0EJGAARD. 

Federated Malay States. 
Institute for Medical Research, Kuala-Lumpur: Dr. A. NEAVE 

KINGSBURY. 

1 See resolutions. 
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France. 
Faeully of Medicine, School of Serology, Paris: Dr. R. 

DEMANCHE; 
Pasteur Institute, Paris: Dr. E. DEBAINS ; 
Prophylactic Institute, Paris: Dr. A. VERNES, M. R. BRICQ, 

Mlle. M. KERDAL. 

Germany. 
Reichsgesundheitsamt, Berlin: Professor H. DoLD; 
Institute "Robert Koch", Berlin: Professor R. OTTo, Dr. G. 

BL Uli!ENTHAL; 
Serological Institute, Ambrock, Hagen, W.: Dr. E. MEINICKE, 

Mme. L. MEINICKE; 
Allgemeines Krankenhaus St. Georg, Hamburg, 5: Dr. E. 

JAcOBSTHAL, Mlle. M. HAuSCHILDT; 
Institut fUr experimentelle Krebsforschung, Heidelberg: 

Professor H. SAcHs, Dr. E. '\VITEBSKY. 

Great Britain. 
Ministry of Health, London: Dr. L. W. HARRISON, Dr. E. J. 

·WYLER, Mr. E. TwEED. 

India. 
Medical College, Lucknow: Dr. J. G. MuKERJI. 

Italy. 
Hygiene Institute of University Royale, Naples: Professor 

Dante DE BLASI. 

Japan. 
Government Institute for Infectious Diseases: Professor 

M. NAGAYO, Dr. K. NoBECHI. 

Poland. 
State Institute of Hygiene, '\Varsaw: Professor L. HmszFELD, 

Dr. S. SmnAKOWSKI, Mlle. H. RABINOWICZ. 

IGngdom of the Serbs, Croats and Slovenes. 
Serological Service of the Central Hygiene Institute, Belgrade: 

Dr. D. PAVLOVITCH, Mme V. KrTCHEVATZ. 

Sweden. 
Pathological Institute, Lund: Professor J. FoRSSMAN. 

Turkey. 
State Inslilute of Hygiene, Angora: Dr. V. WASSAF. 
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Union of Socialist Soviet Republics. 
State Inst iLu [ c of Experimental Medicine, Epidemiological 

Division, Leningrad: Professor D. ZABOLOTNY. 

United Stales of America. 
State Hygienic Laboratory, Lansing, and University of 

Michigan, Ann Arbor: Professor R. L. KAHN. 

Uruguay. 
Laboratory of the Prophylactic Institute, Montevideo: 

Dr. A. ScALTIHTTI. 

The following are the names of those invited to the Con
ference who were unable to accept the invitation: 

Argentine. 
Public Hea!Lh Institute, Buenos Ayres: Professor Alfredo 

SonDELLI. 

Belgium. 
Pasteur Institute, Brussels: Dr. RENAUX. 

United Stales of America. 
Graduate School of Medicine of the University of 

Pennsylvania: Dr. J. A. KoLMER. 

The participants were requested to acquaint themselves 
before the Conference began with the technique of the various 
methods which were to be compared during their work. 

These methods were the following: 

1. The Bordel-Wassermann Reaction (B.-W.R.) represented 
by Several Modifications: 

(a) B.-W. R. described by Medical Research Council 
Special Report, Series No. 1'1, Method No. 1, 
carried out by Dr. E. J. Wyler, assisted by Mr. E. 
Tweed. 

(b) B.-W. R. described by D. de Blasi, carried out by 
Professor Dante de Blasi. 

(c) B.-W. R. described by Calmette and Masso] 
(modified by Prof. E. Debains, for the examination 
of non-heated sera), carried out by Prof. Debains. 
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(d) B.-IV. R. synoptic method described by Ja~obsthal, 
carried out by Dr. E. Jacobsthal, assisted by 

Mlle. M. Hauschildt. 
(e) B.-W. R. original method, carried out by Dr. G. 

Blumenthal. 
(f) B.-W.R. original method, carried out by Dr. D. 

Pavlovitch, assisted by Mme. V. Kitchevatz. 

(g) B.-W.R. described by Mcintosh and. Fildes, 
carried out by Dr. S. Sierakowsky, assisted by 
Mlle. I-I. Rabinowicz. 

2. Flocculation tests. 

(a) ]{ahn reaction, carried out by (1) Dr. H. Boas, 
assisted by :Mlle. E. Oejgaard, (2) Professor R. L. 
Kahn. 

(b) Meinickes Triibungsreaklion (Meinicke's Turbidity 
Test) (M.T.R.), carried out by Dr. E Meinicke, 
assisted by Mme. L. Mcinicke. 

(c) Miillers Ballungsreaklion (lvliiller's Clotting Test) 
(M.B.R.), carried out by Professor R. Muller, 
assisted by Mme. S. Berczeller. 

(d) Murata Reaction, carried out by Dr. K. Nobechi. 

(e) Sachs- Georgi (Cito- and Lenlochol Reaction), carried 
out by Dr. E. Witebsky. 

(f) Sigma Reaction modified, carried out by Dr. K. 
Norel. 

(g) V ernes Syphilimelric Reaction, carried out by 
M. R. Bricq, assisted by Mlle. M. Kerdal. 

A detailed description of the techniques of the various 
methods in question is given in Annex 2 of this report. 

The samples of blood and spinal fluid were placed at the 
disposal of the Conference by a number of Danish hospitals 
and dispensaries, as well as by clinics in Berlin, Hamburg, 
London, Vienna and Paris (see Annex 3). As the result of 
the_ Conference depended entirely upon the sufficiency and 
vanety of the material placed at its disposal, its cordial thanks 
are due to the chief physicians of the diiTerent clinics who so 
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generously ofTered their work and these samples for the use 
of the participants. 

Tlte origin of the samples tested is indicated in the Tables 
attached to this report (Annex 1) and where no indication is 
given the sample was collected at Copenhagen. The speci
mens received from abroad were despatched to the Copenhagen 
Institute by air mail, and were kept in ice until their distribu
tion. Owing to the time taken in transit and that required 
for their preparation prior to distribution, the sera from abroad 
were from three to nine days old, whilst the Danish sera were 
quite fresh. Thus the material before the Conference 
consisted, as is usually the case in the routine work of large 
diagnostic centres, of both old and fresh sera. 

The clinical diagnosis of the sera submitted for the 
examination of the Conference were not published until the 
participants had submitted their reports on the results 
obtained, the sera and spinal fluids being distributed without 
any indication as to their origin or the diagnosis. In the 
numerous cases in which the clinical diagnosis was uncertain, 
and where discrepancies occurred between the serological 
findings and the clinical diagnoses, the case was thoroughly 
examined by Dr. A. K. H. CoRNING. In cases showing one 
or more positive sera-reactions, if no history of syphilis was 
available, a new sample of blood was withdrawn where possible 
and the serum retested. The Conference is greatly indebted 
to Dr. Corning for his valuable aiel. 

A. BLOOD SERUM TESTS. 

During the Conference, 944 sera I were tested by various 
methods. Of these, 502 were derived from known cases of 
syphilis in all stages of the disease both treated and untreated, 
seven were derived from cases with no definite history of 
syphilis, but where there was nevertheless some evidence of 
syphilis. 435 sera were derived from patients sufTering from 
various other diseases (tuberculosis, cancer, scarlet fever, 
gonorrhma; pregnancy, etc.) but with no clinical signs of 
syphilis. It must be remembered, however, that, as experience 

1 In addition to these, thirteen blood sera were examinee! by 
a limited number of participants after the actual close of the 
Conference (Sera Nos. 945-957). 
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shows, a certain number of the latter cases may nevertheless 

be syphilitic. . 
· The detailed results of the tests carried out by the different 
methods are presented in Table 1 of Annex 1, prepared on 
the basis of the daily reports furnished by each worker 
ilnniediately after having read the results. In Table 2 of 
Annex 1 are collected the detailed results of the tests which, 
with one or more of the methods, gave a positive reaction 
in cases without clinical signs of syphilis. 

It should be noted that, in judging the results obtained, 
it was not considered the purpose of the Conference to 
recommend any special method. It must be remembered 
that the choice of a method should depend on various 
considerations especially with regard to sensitiveness and 
specificity, and also as to local conditions, time required, 
cost. It is hoped, however, that the tables referred to below, 
which contain indications with .regard to sensitiveness and 
specificity, will facilitate the analysis of the results. 

In summarising the results of the diiTerent tests, some 
difficulty arose from the seven sera mentioned above with 
uncertain diagnosis. These ca.ses, although without any 
definite history of syphilis, showed strong evidence of being 
nevertheless syphilitic; but, as the clinical diagnosis of syphilis 
could not be established with certainty, it was thought best 
to count them neither as" syphilitic " nor as "non-syphilitic ", 
but to classify them in a special group as "doubtful ". The 
detailed results of the tests in these cases (performed both 
during and after the close of the Conference) are given in 
Table (i) with a bnef clinical report. A summary of the results 
of the diiTerent methods in respect of the total number of 
cases examined (944) is presented in Table (a). It will be 
noted that the cases are divided into three groups: syphilitic, 
doubtful and non-syphilitic. 

The result~ of the diiTerent methods in question can only 
be compared m cases when the te~ts on sera were examined 
by all the workers. Unfortunately, a considerable number 
of sera :vere n?t tested by all of the participants and, in order 
to obt~m a dzrect comparison, it would be necessary to reject 
a considerable part of.th~ material available. The following 
procedure - that of zndzreclly comparing the results _ 
therefore adopted. was 
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The results obtained by the majority of the participants 
(len) who lcsled all or practically all the 9,14 Eera, are compared 
directly, omitling the small Humber of sera (six cases of 
syphilis, six non-syphilitic) which were not tested by one or 
another of these workers. The te<>ts of the other worker~ 
(five), who did not examine more than a limited number 
of sera, are then each compared individually with th~ 
corresponding sera tested by the principal group of workers. 

The details of the tests in the twelve sera omitted from the 
comparison are given in Table 0<). It is obvious that this 
omission does not change the relative position of the methods 
with regard to their apparent value. 

The results of the group of methods which are directly 
comparable is given in Table (b). 

The resulls of those methods which are compared 
separately in their relationship to the main group are 
given in Tables (c)-(h). 

B. CEREBRO-SPINAL FLUIDS.! 

The detailed results of the examination of cerebro-spinal 
fluids is presented in Table 3 of Annex 1. As the number of 
samples received was relatively small (122) and owing to the 
fact that in several cases the quantity of fluid available was 
insufficient, a definite conclusion can hardly be drawn from 
the results obtained by the Conference, especially as, owing 
to the time taken in transit from abroad, a consicl erablc 
proportion of the material was not suitable for examination. 
Tables have been drawn up on the basis of the daily reports 
of the investigators, but no summary of the results was made. 

The following resolutions were adopted: 

RESOLUTIONS. 

I. 
The Conference, 
Hm·ing considered the results of the blood-serum 2 tests 

for syphilis according to the methods under review: 

1 See also Appendix. 
• The material available at this Conference has not been sufficient 

to permit of a conclusive comparison between the Bordet-\Vassermann 
and the flocculation tests in the examination of cerebro-spinal fluid. 
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Notes that in the case of those which depend. (m directly· 
visible changes in mixtures of extract and serum~· hereinafter 
referred to as flocculation 1 tests certain new tests· have been 
elaborated and certain others have improved considerably 
since the last Conference in 1923; 

And is of opinion that the best of them may he regarded 
as equal in value to the best of those which depend on 
fixation of complement (Bordet-Wassermann). 

It desires nevertheless to emphasise the fact that, no 
Jess than the complement-fixation tests, these flocculation 
methods are, despite their apparent simplicity, extremely 
sensitive to the slightest differences in experimental con
ditions and subject to so many sources of error, in connection 
both with the execution of the test and the reading and 
interpretation of the results, that they must be placed only 
in the hands of specially trained serologists. 

II. 
The Conference, 
Being of opinion that some serological tests may have 

the advantage of greater sensitiveness without being abso
lutely specific, and vice versa, and that concordance of reaction 
to two or more tests has greater diagnostic value than has 
a single reaction: 

Recommends that, in order to secure the most reliable 
information to the clinician, at least two different sero
diagnostic methods should be used 2 • 

1 The term "flocculation" is employed here for convenience 
without prejudice to opinions as to whether any given reaction is 
one of flocculalion, increase of turbidity, precipitation, or clotting. 
It is applie~. here to the following tests: Kahn, Meinicke (M.T.R. and 
M.M.R.), Muller (M.B.R.), Murata, Sachs-Georgi, Sigma and Vernes. 

2 The followin~, namely: J?r. de Blasi, Dr. Debains, Dr. Demanche, 
Dr. Dold, Dr. HarriSon, Dr. H1rzsfeld, Dr. Jacobsthal Dr. Kingsbury 
Dr. Meinic":e, Dr. Muckerji, Dr. Muller, Dr. Nagayo,. Dr. Otto'• 
Dr .. Pa':loVJtch, Dr. Sachs, Dr. Scaltritti and Dr. Zabolotny 
cons1dermg: ' 

(a) That, as theoretical considerations give reason to expect, 
some. sera react to t~e Bordet-Wassermann but not to the floc
culation tests and vzce versa, and that the Bordet-Wassermann 
and the flocculation tests supplement each other· 

( ~) That strong confirmation of a weak or ~~ flocculation 
test IS afforded by a positive Bordet-Wassermanntest and vice 
versa, ' 
Would for the present prefer that one of the methods should b 

a Bordet-Wassermann test. e 
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III. 

The Conference, 
Having in view the necessity for constantly readjusting 

serodiagnostic methods in order to obtain the highest degree 
of specificity : 

Recommends that the serologist should check the accuracy 
of his tests by regular and very frequent reference to clinical 
data, in consultation with the clinician, whose assistance 
in supplying adequate information as to the history of 
syphilis and the. clinical particulars of the case is of great 
value for the interpretation of the results. 

IV. 

The Conference, 
Having in view the fact that serological tests for syphilis 

are primarily for the purpose of assisting clinicians in 
diagnosis, in observing progress under treatment and in 
lests for cure; 

And having in view also the fact that patients frequently 
pass from the care of one clinician to lhat of another, the 
serum of one patient being tested from time to time in 
difieren t laboratories : 

Is of opinion that a uniform method of notation of sero
logical results bearing approximately the same clinical 
interpretations would be of great value to clinicians, and 
proposes the following general rules: 

(1) That a negative reaction should be reported as 
"-" or a negative "; 

(2) That a reaction which is just positive to a degree 
which in the hands of the serologist has been afforded 
practically only by sera from cases of syphilis (and of 
a few well-defined pathological conditions) should be 
reported as " + " or "positive ". 

It is recommended, in this connection, that serologists 
should so adjust their tests that practically only sera from 
cases of syphilis afiord reactions which they report as "+ " 
·Or "positive" ; 

2 
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(3) That a reaction which is neither negative nor 
positive as defined in (2) should be reported as "+ ". 

In making these recommendations,' the Conference would 
remark that there is nothing in them which would prevent 
the serologist adding to his report any amplifying or 
explanatory note which may be considered desirable (e.g. 
signs expressing the strength of the reaction). 

v. 

The Conference wishes to reiterate with particular 
emphasis: 

(1) That, in spite of the increased sensitiveness which 
the various serodiagnostic methods have shown at the 
present Conference, serological results may, notwithstanding 
the presence of a syphilitic infection, be negative in certain 
cases; 

(2) That a positive reaction in the absence of a clear 
history or of signs of syphilis should, if only to exclude all 
possibility of error, never be accepted until a test of at least 
one more specimen has afiorded the same result; 

(3) That, except in the case of a few well- defined 
pathological conditions, syphilis is indicated with a degree 
of probability which closely approaches certainty, when 
several tests performed according to different methods give 
a positive result. · 

The Conference would s·uggest that the gist of the remarks 
in sub-sections (1) to {3) might be printed on the backs of 
the reports on serum tests for syphilis which are rendered 
by serologis ts to clinicians. 

VI. 
The Conference, 
Having in view the special importance of serodiagnosis 

for the diagnosis, treatment and prevention of syphilis: 
Desires to record its view that considerable misunder

standing would be avoided and reports on tests of sera would 
be gr~atly en.hancecl in value if clinicians would study closely 
I he rhagnosl!c and therapeutic implications of such reports. 
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VII. 
The Conference, 
Considering that the work in common and the discussions 

among participants have contributed greatly to a fuller 
knowledge and better understanding of the subject; 

Bearing in mind, however, that the methods for the 
serodiagnosis of syphilis are constantly improving and thai 
they are of capital importance for public health, and in 
order to stamp out 8 social scourge: 

Considers it extremely desirable that the Health Organi
sation of the League of Nations should keep this question 
on the programme and take steps to secure furthei" 
comparisons of tll.is kind in the future. 

VIII. 
The Conference, 
Being of opinion Lhat the special value of its work lies 

in the fact that the authors have themselves been able to 
compare, on the same test material, the results of their 
own methods \vith those of others, and contemplating the 
possibility of ultimately securing uniformity in the sero
diagnosis of syphilis; 

Holds it to be desirable that the Danish State Serum 
Institute, acLing as the central laboratory of the Health 
Organisation of the League of Nations, should, in continua
tion of the work of the Conference, 

Undertake the distribution of a series of serum 
samples for comparative tests in the diiTerent 
labomtories; 

Itself test, at request, any other serum samples 
which it may receive, or distribute them for purpose of 
comparative re-tesLing; 

And undertake to arrange in the same way an 
exchange of extracts, thus initiating a co-ordination 
of work which might be further developed in due 
course. 
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Tableau a). 

SERUM SANGUIN. 

Resume des resullats obtenus par l'examen du total des cas 
(944 cas)'. 

Cas syphilitlques (502 cas) 
Syphilitic cases (502 cases) 

Reaction EITectut!e par NOmbro Nombre Nombre Nombro Hombro d' 9prauvos Reaction Carried out by d' Bpreuvcs ,, ,, 
'" .II refatro 

e!laotu~n 
~lumber Hum bar Number Humbor Number of of of Of ta1ts of tests 

to be carr.led out +&+-r ± -
repeated 

,, 
B.-W. R. De Blasi 461 130 72 259 0 

• Debains 315 167 9 135 4 
» Harrison-Wyler 502 210 78 214 0 
D J acobsthal . 502 265 65 172 0 
• Otto-Blumenthal 502 260 65 176 0 
» Pavlovitch . 501 220 56 225 1 
» Sierakowski 502 195 57 250 0 

Kahn R. Boas 502 294 27 181 0 
0 Kahn 499 305 33 161 () 

M.T.R. Mcinicke 502 246 38 218 0 
M.B.R. Miiller . 499 317 45 137 0 
Murata R. Nagayo-Nobechi 497 255 67 155 20 
S.G.R. Iento. Sachs-Witebsky 497 208 23 253 13 

»\; cito. Sachs-Witebsky 496 254 21 209 13 
Sigma R. Nurel 502 257 76 169 I) 
Vernes R. V ernes-Brici.J 453 174 62 198 1\J 

1 Y compris les serums rCexnminCs. 

1/ombre 
d1 6prouvo; 

"'" cffecfulios 

Number 
of tests 
not done 

41 
187 

0 
(J 

1 
f.l 
0 

I 
0 

I 3 
0 
3 
5 
5 
6 
0 

I 
49 

1 
Cas snns historique dCfini de syphilis, mais qui sont nC>anmoins suspects; voir tnblc:llt i) (dl'lails sCrologlques) et rapports cliniques. 
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Table (a). 

BLOOD SERUM 

Summary of results obtained with the total amount of cases examined 
(944 cases)'· 

Cns douleux (7 cas) Cas non syphilitiques (435 cas) 
Doubtful cases~ (7 cases) Non-syphilitic cases (·135 cases) 

Hombre 1/ombre Hombre Hombre llombre 
11om bra tiombra llombre llcmbre d1 Opreuve~ d' ~preuvcs Nom bra Hombre Hombre d'l!preuves d1 ~preuvcs 

d' 6prauves do do do II. refairo """ 
o' 1\preuves do do do tl refafre "'" elfe~tu~es elfeotu~es 

/lumber Number /lumber Humber effoctu~cs Number Numb!r If umber Number elfectuees 
Humber of of of of tests /iumber 

Number of of of olta~ts Number 
of tesl3 to be of tests of tests to ba of tests 

tarried o~;t +•++ ± - carried out -f-&-1--t- ± -
repeated not dons repeated not done 

' 
5 0 2 3 0 2 397 13 34 350 0 38 
4 2 0 2 0 3 249 26 4 213 6 186 
7 3 2 2 0 0 435 0 12 423 0 -

7 3 2 2 0 0 435 29 36 369 1 -
7 3 3 1 0 0 435 24 40 371 0 -
7 3 1 3 0 0 434 6 25 403 0 1 
7 3 2 2 0 0 435 0 13 422 0 -
7 6 0 1 0 0 •135 3 6 426 0 -
7 6 0 1 0 0 434 0 5 429 0 1 
7 7 0 0 0 0 135 9 13 413 0 -
7 6 0 1 0 0 432 1 10 421 0 3 
7 4 1 2 0 0 432 2 36 372 22 3 
7 4 0 2 1 0 431 0 1 430 1 4 
7 4 1 1 l 0 427 0 1 425 1 s 
7 4 2 1 0 0 434 6 35 393 0 1 
5 2 1 2 0 2 369 2 36 316 15 66 

1 Including re-tested sera. 
'.Cases with no dcfmite history of syphilis but with some evidence of being syphilitic; see table (i) 

(serological details) and clinical reports. 



Tableau b). Table (b). 

SERUMS SANGUINS. BLOOD SERA. 

Comparaison des resultats obtenus 
au moyen des differentes methodes. 

Comparison of results obtained by 
means of the different methods. 

Nombrc de + ct de + + parmi Ics cas 
diagnostiquCs cliniqucmcnt comrne: 

Number of + and + + in cases with lhe 
:1\!Cthode ExCcut~e pnr clinical diagnosis: 
Melhod Carried out by 

I 

Doulcux Syphilis I Sans syphilis 
('196 cas) Doubtful Non-syphilitic 

('196 cnses) (7 ens) (4·29 cas) 
(7 cases) (·1~9 cases) 

Bordet-\Vassermann De Blasi Voir tableau c) 
See table (c) 

- 1- I 
Bordet-Wassermann Debains. Voir tableau d) 

(Calmette-Masso!) See table (d) 

Bordet-\Vassermann Harrison-Wyler 208 3 0 
(Methode 1) 
(Method 1) 

"Medical Research 
Council Report 
Series No. 14 " 

Bordet-\Vassermann Jacobsthal 261 3 28 
(Methode synoptique) 
(synoptic method) 

- -
Borclet-\Vassermann Otto-Blumenthal 256 3 24 
~ originale) 
original) 

Bordet-\Vassermann Pavlovitch 218 3 6 
(originale) 
(original) 

Borclet-Wassermann Sierakowski . 192 3 0 
(l\Icintosh-Fildes) 

-
Kahn Boas 289 6 3 

-
Kahn Kahn 303 6 0 

- -
Meinicke Meinicke 241 7 9 

(Reaction cl'opaci-
flcation) 

(Turbidity test) 

Muller Muller 314 6 1 (Reaction de con glome-
ration) 

I (Clotting test) 

Murata Nagayo-Nobechi . Voir tableau e) 
See table (e) 

Saebs-Georgi Sachs-Witebsky I I 
(Lentocho!) Voir tableau f) 

See table (f) 

Sachs-Georgi - I I Sachs-Witebsky -
(Citochol) Voir tableau g) 

See table (g) 
Sigma 

253 I 4 I No rei 
6 

Vernes Vernes v. I o1r tableau h) 
See table (h) 
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Tableau c). 

Le professeur DE BLASI (B.-W.R.) 
a examine: 

455 serums provcnant de cas syphil. 
5 " douteux. 

391 non syphil. 

Ce tableau monlre les resultals oblenus 
dans ces cas par le professeur de Blasi, 
compares aux resultats correspondants 
obtenus a /'aide des autres methodes. 

HCaclion Exam inC par 
Reaction Examined by 

B.-W.R. I De Blasi 

B.-W.R. Harrison-Wyler 
B.-W.R. Jacobsthal 
B.-W.R. Otto-Blumenthal 
B.-W.R. Pavlovilch . 
B.-W.R. Sierakowski 
Kahn R. Boas 
Kahn R. Kahn 
l'II.T.R. Meinicke 
ilf.B.R. MUller . 
Sigma R. Nor<) I 

Table (c). 

Professor DE BLASI (B.-vV.R.) 
examined: 

455 sera 
5 " 

391 " 

from syphilitic cases. 
, doubtful , 
, non-syphilitic case,. 

This table shows the results obtained in 
these cases by Professor de Blasi, com
pared with the corresponding results 
obtained by the other methods. 

Cas Cas Cas non 
syphili tiqucs doutcux syphilitiques 

Syphililic Doubtful Non-syphi-
cases cases litic cases 

+ &++ + &++ + &++ 

129 0 13 

184 1 0 
241 2 28 
233 1 23 
201 2 6 
173 2 0 
26:l '! 3 
279 4 0 
219 5 9 
289 4 1 
234 4 6 



-20-

Tableau d). 

Le Dr DEBAINS (B.-W.R.) 
a examine: 

311 serums provenant de cas syphil. 
4 doutcux. 

244 non syphil. 

Ce tableau monlre les resullals oblenus 
dans ces cas par le Dr Debains, com
pares aux resullals correspondanls able
nus a /'aide des au/res methodes. 

Reaction Examine pru· 
Reaction Examined by 

B.-W.R. Debains 

B.-W.R. Harrison-Wyler 
B.-W.R. Jacobs thai . 
B.-W.R. Otto-Blumenthal 
B.-W.R. Pavlovitch . 
B.-W.R. Sierakowski 
Kahn R. Boas 
Kahn R. Kahn 
M.T.R. Meinicke 
M,B.R. Miiller . 
Sigma R. Norel 

311 
4 

244 

Table (d). 

Dr. DEBAINS (B.-W.R.) 
examined: 

sera 

" 
" 

from syphiliLic cases. 
doubtful , 

, non-syphilitic cases. 

This table shows the results o bfained in 
these cases by Dr. Debains, compared 
with /he corresponding resu/ls obtained 
by the other methods. 

Cas Cas Cas non 
syphililiques douteux syphililiqucs 

Syphilitic- Doubtful .:\'on-syphi-
cases cases Ji tic cases 

+ &++ + & ++ + & ++ 

164 2 26 

126 1 0 
172 1 13 
162 1 12 
148 2 6 
118 2 0 
184 3 1 
202 3 0 
156 4 7 
207 3 1 
171 3 I 5 

I 
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Tableau e). 

Lc' ora NAGAYO et NoBECHI (Murata 
R.) ont examine: 

491 serums provcnant de cas syphil. 
7 douteux. 

426 » non syphil. 

Ce tableau mantre les resullats ablenusdans 
ces cas par les Drs Nagaya-Nobechi, 
compares aux resnllats correspondants 
oblenus it /'aide des autres methodes. 

RCaclion ExnminC par 
Rcnclion Examined by 

B.-W.R. Harrison-Wyler 
B.-W.R. Jacobsthal 
B.-W.R. Otto-Blumenthal 
B.-W.R. Pavlovilch . 
B.-W.R. Sierakowski 
Kahn R. Boas 
Kahn R. Kahn 
M.T.R. Meinicke 
M.B.R. Muller . 
Murata R. Nagayo-Nobechi 

Sigma R. Norel 

Table (e). 

Drs. NAGAYO and NoBECHI (lVfurata 
R.) examined: 

491 sera 
7 " 

426 " 

from syphilitic cases. 
, doubtful , 
, non-syphilitic casco. 

This table shows the results obtained in 
these cases by Drs.Nagayo and Nobechi, 
compared with the corresponding results 
obtained by the other methods. 

Cas Cas Ca~ non 
syphilitiques douteux syphiliticrues 

Syphilitic Doubtful Non-~~·phi-
cases cases lilic cases 

+ &++ + &++ + & ++ 

205 3 0 
259 3 2S 
254 3 21 
216 3 6 
190 3 0 
286 6 ., 

oJ 

299 6 0 
241 7 9 
310 6 1 
251 7 2 

251 4 6 

I 
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Tableau f). 

Les Drs SAcHs et WITEBSKY (S.G.R. 
Lentochol) ont examine: 

491 serums provenant de cas syphil. 
7 douleux. 

425 , non syphil. 

Ce tableau montre les n!sultats obtenus 
danscescas par les Drs Sachs el Witebsky, 
compares az1x resultals correspondants 
oblenus a l'aide des ·au/res methodes. 

Reaction Examine par 
Reaction Examined by 

B.-W.R. Harrison-\Vyler 
B.-W.R. Jacobs that . 
R.-W.R. Otto-Blumenthal 
B.-W.R. Pavlovitch . 
B.-W.R. Sierakowski 
Kahn R. Boas 
Kahn R. Kahn 
M.T.R. Meinicke 
i\I.B.R. Muller. 
S.G.R. Lento. Sachs-Witebsky 

Sigma R. No ret 

Table (f). 

Drs. SAcHs and WrTEBSKY (S.G.R. 
Lentochol) examined: 

491 sera 
7 " 

425 " 

from syphilitic cases. 
, doubtful , 
, non-syphilitic cases. 

This table shows the results obtained in 
these cases by Drs. Sachs and Witebsky, 
compared with the corresponding results 
obtained by the other methods. 

Cas Cas Cas non 
syphi!itiques doutcux syphililiqUC'S 

Syphilitic. Doubtful Non-syphi-
cases cases litic cases 

+ &++ + &++ + &++ 

I 
206 3 0 
258 3 27 
253 3 24 
216 3 5 
190 3 0 
285 6 3 
299 6 0 
239 7 9 
311 6 1 
206 4 0 

250 4 6 
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Tableau g). 

Les Drs SACHS et WITEBSKY (S.G.R. 

Citochol) ont examine: 

490 serums provcnant de cas syphil. 
7 douteux. 

421 non syphil. 

Ce tableau montre les resullats obtenus dans 
ces cas par les Drs Sachs el Wilebsky, 
compares m1x resullats correspondants 
obtenus a ['aide des autres methodes. 

RCaclion Examine par 
11enction Examined by 

13.-W.R. Harrison-\Vyler 
B.-W.R. Jacobslhal 
B.-W.R. Otto-Biumcnlhal 
B.-W.R. Pavlovilch . 
B.-W.R. Sierakowski 
Kahn R. Boas 
Kahn R. Kahn 
M:T.R. Meinicke 
M.B.R. Muller . 
S.G.R. Cilo. Sachs-Wite hsky 

Sigma R. Norel 

I 

Table (g). 

Drs. SACHS and WITEBSKY (S.G.R. 

490 sera 
7 , 

421 , 

Citochol) examined: 

from syphilitic cases. 
, doubtful , 

non-syphilitic cases. 

This table shows the results obtained in 
these cases by Drs. Sachs and Witebsky, 
compared with the corresponding results 
obtained by the other methods. 

Cas Cas Ca.;; non 
syphilitiques doulcux syphililiqut:s 

Syphilitic. Doubtful Xon-syphi-
cases cases li tic cases 

+ &++ + &++ + & ++ 

205 ., 0 " 
257 3 '.27 
252 3 2:) 
215 3 ;) 

189 3 0 
284 6 3 
298 6 0 
238 7 8 
310 6 1 
250 7 0 

---

249 

I 
4 6 
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Tableau h). 

Le professeur VERNES et M. BRICQ 

(methode syphilimetrique) 
ont examine: 

448 serums provenant de cas syphil. 
5 • douteux. 

365 • non syphil. 

Ce lab/eau montre /es resullats obtenus 
dans ces cas par le pro{esseur Vernes 
et M. Bricq, compares aux n!sultats 
correspondants obtenus a /'aide des 
alltres methodes. 

Reaction Examine par 
Reaction· Examined by 

B.-W.R. Harrison-Wyler 
B.-W.R. Jacobsthal . 
B.-W.R. Otto-Blumenthal 
B.-W.R. Pavlovitch . 
B.-W.R. Sierakowski 
Kahn R. Boas 
Kahn R. Kahn 
M.T.R. Meinicke 
M.B.R. MUller . 
Sigma R. Norel 
Vernes R. Vemes-Bricq . 

Table (h). 

Professor VERNES and lVI. BRICQ 

(Syphilirnetric method) 
examined: 

448 sera 
5 " 

365 " 

from syphilitic cases. 
, doubtful , 
, non-syphilitic cases. 

This table shows the results obtained in 
these cases by Professor Vernes and 
M. Bricq, compared with the corres
ponding results obtained by the other 
methods. 

Cas Cas Cas non 
sypltilillqucs douteux syphilitiqUC'S 

Syphilitic Doubtful Non-syphi-
cases cases lilic cases. 

+ &++ + &++ + & ++ 

190 3 0 
234 2 22 
231 3 17 
198 2 I 5 
172 2 I 0 
264 4 3 
277 4 0 
225 5 5 
287 4 1 
234 ·1 6 

I 171 2 2 
I 



Tableau i) 

Table (i) 



Tableau i) 
· s DANS LES CAS CLASSES COMME DOUTEUX: R' !\CTIONS SEROLOGIQUE E. ' 

13.-W. R. 

serum ?. ?. 3 ~· 
Date . ~ " ~ ~ ' :5 

-~ ~ 6 c 
0 " s § No. ·a 
~~ -§ 0 .@ 

I 
"' u i5 s ;; E ~ ~ 

~ ~ " " p p 
"' .., ca n. ;;j 

' 
21.V 60 1 0 0 ++ + ++ ++ + 
14.VI 60 
14.VIl 60 

------------- -----
21.V 80 1 0 0 + ± ++ - ± 

l.VI 80 (838) - 0 ± ++ ± ± ± 
14.VI 80 (838) 

----- ----- ----- - -
25.V 418 ± ++ ++ ++ ++ ++ ++ 
------ ------ - -- - ·---
29.V 4901 - - - - ± - -
2.VI 490(953) 0 0 ± 0 + 0 0 

- ------ - ------
30.V 6571 ± - - - - - -
14.VII 657 

I 70;,--
---- ----- - -

31.V - ++ ± ± ± ++ + 
2.VI 1709(952) ± 

15.VJ 1709(952) 

1 I.es serums ant etC ex~rnm6s plnsieurs fOIS (v01r dates). - These sera have been tested several 
times (see dates). 

~ :u. T. R.. efTcctuCs par le Dr Boas. - l\r. T. R. tested by Dr. Boas. 

1-IISTORIQUE CLINIQUE DES CAS CLASSES COMME DOUTEUX. 
~~ . 

Femme l\.I., nCe en 11)10. Diagnostic: lnbcrculosc pulmonaire, urCtrite gon?COC~HlUC'. 
Tuberculose floride bilat6ralc. Temperature 38,50 C. Crachnts + T .B.C. Secret JOn urCtrale + pour 

gonocoque. Pas de signes cliniques de syphilis. 
Di-cCdCe le 14.IX.l023. Aulopsic: pas de ll!sions ::.yphililiques. 

NO 80. 
Homme I., nC en 1887. Dingnostic lubcrculosc pulmonnirc avec bronchiectasie. 
En traitement par In sanocrysinc. Temp. 38,50 C. Nic Ia syphilis; pas de signcs cliniques de cettc 

mala die. 
NO 418. 

Homme P., nC en 1903. Diagnostic-: chancre mou. Pas d'anamnese syphililiquc. Recherche des 
spirochetes rlans le chancre nCg:alive. 

:iVJalmle en oLservation n la clinique, en atlcndant des manifestations de syphilis. 
R&action Bordet-\\'assermann + ft la cllnique (.Derlin). 

N° 41JO. 
llomme 0. E., nt• en 1903. Diagnostic: tuberculose pulmonaire, 
En 1921: chnncrc pCnien trouv& <'t l'hOpital Frcderiksber~. 
Frottis rCpCtCs avec resultats nCgatifs. Rl:aclion Bordel-\Vassermann faiblement positive, 

~0 657~n 1922: reaction B.-\V. nt·gativc; pas cle cicatrices pCnicnnes dn chancre; pas d'exnnth{>mc. 

Femme I{., nl-e en 1861. Diagnostic cliniquc: c cancer rcclal ? n. 
Dingnostic autopsique: chol6lithiase, cholCcystilc chroniquc et airruc. 
Extrai_L ~c !'observation: A Ia clinique R.B.-\V. negative pour Je0 sang; liquidc cCphalo-r:IchidiC'n non exammc. 
~1_(·a~lion _a Ja luCtiryc ~ + ); pupilles no~malc~. RCflexes nchillCens et patel1nircs normau:-.:; Dabinsl\l 

P?~Itlf. u dro1te, nCgatif a gauche. RCact10n d Oppenheim posilive a dro.ile, negative t't gauche. Pas d nbJXlC. 

, A la pcau du_ ~ronc: lCsions ccz6matiformes. serpigineuscs, avec rebord croftteux. Ccs ICsions, 
d npparence sypi~Ihlique nu d6hut, eCdCrcnl a nn traltement local cutnnC mais des nodules indur($ 

No r?O~:rcnt J1CrccptJlllcs sous 1a pcau. , 

Femme L., n(·c en tS£15. Dinr.?;nostic: pleurCsie exsudalivc ganehc, 
Tubcr.culose lnryn~~c? Infl~lrnt!on ~arquCe _cl~s deux cordt>s vocnlc's, sans bncilles tubercuJcux, 

Pas ~II??-~ ph!Jis dans 1 .mamne~c, 1.11 de s1gnes chOHJUes de cctlc malndie (Ln Il:siou larvnrrCe est-elle syphihtlquc ?). ' ' · ' · "' 
Reaction d'T £erxlwlmcr npn\s injc'ction r(•acliv::~nlc de 0 ::;r. l:; de ~al\·arsnn. 



Table (i) 

SEROLOGICAL REACTIONS IN CASES REFERRED TO AS DOUBTFUL 

~ ~ ~ 

I 
~ ~ ~ ~ 

l\:ahn R. ..: ,; 0 ~ 
__; 0 ~ 

~ ~£~~ 
" " " .; '" > 

Q 0 ·;::: ~- ' 
' ~ ~ 

~.o ~B ~ ~ ::;"' ~ 

~ -; I 
·;: -" 0 ~ Ei: 0 2 ""' o5:: 0 

~ ;.,:: ~ ~ 0 z c.~::c 

" zz u:;; > " ... 

++ ++ ++ ++ ++ ++ + + ++ 
++ + ++ 
++ + ++ 

----- ----- - -----
++ ++ ++ ++ ++ ++ ± ± + 
++ ++ ++ ++ - E.FI. + 0 + 
++ ++· + ++ 

------ - -
++ ++ ++ ++ ++ ++ + + ++ 

- ----- -

- - ++ - - -± - -
0 - + 0 0 0 - 0 

- ------ --·-·--
++ ++ + + ± - ± - 0 
++ ++· ++ ++ 

------ ----- - - -------
++ ++ ++ ++ ++ + + 0 ++ 
++ ± ++ + 

I 

++ 
++ ++· + ++ 

CLINICAL HISTORY OF CASES nEPERRED TO AS "DoUBTFUL ". 
No. 60. 

Female l\1., born in 1910.- Diagnosis: pulmonary tuberculosis, gonococcal urethritis. 
Active bilateral tuberculosis.- Temperature 38.5° C. Sputum + tuberculosis.- Urethral secretion 

+ for gonococci. No signs of clinical syphilis. 
Died on 1·1.IX.t928.- Post-mortem: no syphilitic lesions. 

No. SO. 
:i\Jalc I., born in 1887.- Diagnosis: pulmonary tubl.'rculosis with bronchiectasis. 
Under treatment with Sanocry.sin.- Temperature 38.50 C. Denies syphilis; no clinical sign~ of this 

illness. 
No 418. 

1\fale P., born in 1903.- Diagnosis: soft chancre. No patient's history of syphilis. Examination o! 
the chancre for spirochetes: negative, 

PaUent under observation in a clinic for rnanHestation of syphilis. 
Heaction Bordet-\Vasscrmmm done nt the clinic (Berlin): positive. 

No. ·190. 
:\~ale O.E., born in 1903.- Diagnosis: pulmonary tuberculosis. In 1921: penile chancre found at the 

hospJ.tal Frcdcrik.<;berg. Repeated slides with negative rcsulls. nordct-\Vasserrnann reaction feebly 
})OS! liVe. 

In 1022: B.-\V. reaction: negative; no penile cicatrices of the ch::mcrc; no rash. 
No. 637. 

Female I{., born in 1861.-:- Clinical Dia~nosis "rectal cancer'' ? 
P. :M. diagnosis: cholelithiasis, cholecystitis chronic and acute. 
Extract from the note: At the clinic: B.-\V. reaction for blood: negative. Cerebro-spinal fluid not 

cxaminccl. 
Heaction to Iucline: positive; pupils normal. Patella and anlde reflexes normal. Babinsh:i sign, 

positive on the right side, negnli,·e on lhe left. Oppenheim reaction: positive on the right side, negative 
on the Icft. No ataxia. 

On the sli:in or the trunk: serpiginous eczema tic lesions surrounded with crusts. These lesion:; of a 
syphilitic appearance at the beginning, yielded to local sltin treatment, but hard nodules remained per

No.c~b6~ble under lhe skin. 

Female L., born in 1895.- Ding:nosis: Pleurisy with exsudntion. on the left side. 
Tuberculous laryngitis ? i\lnrkcd infiltration of the two vocal cords. No tubrrclc bacilli. No history 

of syphilis anrl no cllnical signs of this illnC'ss. (\Vas the laryngeal lesion syphilitic ?) 
Rcaclion or Hrrxheimer aflC'r an activating injcclion or 0.'15 :;r. or sn!Yarsan. 



TaiJicau k). 'fable (k). 

CAS EXCLUS DE LA COMPARAISON (voir page 11). CASES EXCLUDED FROM THE COJIIPARISON (see page 11). 

.,:: li 
i i i ~ 

.:l ~ 

13.-W. R. ICnhn H. E-< Pi ,; ~ ~ e 6 il 
,-. ;; ~ ui tO ;;.. 

~ ;;; 

-·-

' "ii " ~ ~ ~ :?:a '"' ~ ~ ~" ~ :5 ~ "' ll th~ ' 
~ ~ ~~ .s~ "> ~ s ~ ~0 ..:::..0 ~ '""' ·a 9 " ·a ~~ "~ 

No. a -~~ 
.0 oa 0 0 " 8 to .a ~~ ~-~ Diagnosis 

Dnle .a 0 ;; ~ P1 :,:: '8 "o ~~ 0 ~03 
0 ~ 

;E Ul;:' ·z 
0 ;;:: " 

~ ~ ;;: zz :::: ;;.. 
..., a P< ;;; 

I. :·:yphilis (6 cases) 

I I 193 - ++ - - + ± - ± - - 0 ± E.l<l. - + Lues latens 
308 - ++ + + ++ ++ ++ ++ ++ ++ 0 + +!++ + - D.p. 

535 - ± ± + ± ± ± ++ ++ ++ 0 + -!+ +2Y:. ± Lues III 
827 ++ ++ ++ ++ ++ ++ ++ ++ 0 ++ ++ ++ -!+ ++ ++ D.p. 
840 - 0 ± ++ + - + ++ 0 + + - ±!+ ± 0 Lues lalcns 

I 871 - 0 
I 

± - ± ± ± ++ 0 ++ ++ + ++ +2Y:. +7 D.p. 

I I I 

2. Controls (6 cases) 
I 

I I 377 - - - - - - - - - - 0 ?-c. - - - Gon. 
379 - - - - - 0 - - - - - ± - - - Gon. 
447 - - - - - - - - 0 - - - - ± 0 Gon. 

I 48·1 - - - - - - - - - - - - - 0 - Plcurit. Tub 

I 536 - - - - ± - - - - - 0 - - - - Cancer uteri 
860 - 0 - I±] ± - - - - - 0 - - - 0 Tub. 

I I I 



Annex I. 

TABLES SHOWING THE RESULTS OF THE 
COMPARISON OF VARIOUS SEROLOGICAL 
METHODS. 

The hieroglyphics used in the tables: 

* - slrong positive = > 3.9 ~units in 22 hours = > 10 
Vernes units. 

+ positive = 1.5-3.9 ~ units in 22 hours = 6-10 
Vernes units. 

± neither negative nor positive = 1.0-1.4 ~ units in 
22 hours = 1-5 Vemes units. 

= negative = < 1.0 ~ units in 22 hours. 
? = daub lful. 
0 tesL not done. 
C = Chylosis, I-I = I-Iaemolysis, E.Fl. = Spontaneous 

flocculation. 
The • t in the tables under "Diagnosis" indicates that 

syphilitic cases had been treated. 
! 1 = positive reaction in cases not diagnosed clinically 

as "Syphilis". 
N. V. D. = no venereal disease. 
N.H. Syph. = no history of syphilis. 
e = Naught. 
A ref. = to be repeated. 

lvlellzod used by Dr. E. Debains 

Record of in tensity of reactions. 
(A = minimal dose of complement). 

Dose of complement determined by the serum examined: 
A1 - Very weak 
A2 =Weak 
Aa =Medium 
.A.1 = Rather strong 
A5 = Strong 
>A5 = Very strong . 

.!Vlellzod used by Sachs-Witebsky. 

If two hieroglyphics are indicated, the first refers to the 
Lentochol, the fecond to the Citocholreaction. 
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Tableau 1. 

RESULTATS OBTENUS PAR LA COlfPARAISON DES DIVERSES 
1\IETHODES SEROLOGIQUES. 

"' "' "' "' 
I 

"' 
I 

B.-W. R. Ralm 
.; [ R. '" ~ ci 

" " " ..; "' " '2 '2 .c ~ " ~~ " :Xo. ~ §~I .c :§ ~ 
o·-

~t;"' 
~ 

~ ~ ~ ~ " ;.,-;j 'E 
Q d o~ ~ 

" ~ '2 ~" ~~ > 0 " .c "" -,q ~" ~ 1:>, 
"' ~" 0 

~ 0 " c 8 tO..Q g.,g 0 ~·-"' >03 " " a;;: 0 OS > 1!1 ;<: ~ "O Vi·- % p p :r: I " " " " "" zz ;;: " 5 0.. iil "' ..., 

2116 1 0 0 - - - - - - - - - - - ± 1.3 - e 
2 0 0 - - - - - - - - - - - ± 1.3 - e • 3 - 0 - - - - - - - - - - - - a ref. 
4 0 0 - ± + - ± - - - - ± - + 3.0 - e 
5 0 0 * + * - + * * * * * * *10.0 * 13 

6 0 0 * + * * + * * * * * * + 1.6 * 1,1 
7 0 0 - - - - - - - - - - - - - e 
8 0 0 - - - - - - - - - - - - - e 
9 0 0 - - * - - - - * - ± - - ± 4 

10 0 0 - - [±:] - - - - ± - - - - - e 
11 0 0 - - - - - - - - - - - - - e 
12 0 0 - - - - - - - - - - - - - e 13 0 (j 

* * * * * * * * * * * ± 1.3 * 64 14 0 0 * + * ± + * * * * * + * ± 1.1 + 10 15 0 0 - ± - - - - ± ± ± ± - ± 1.1 ± 4 

16 0 0 + ± ± - ± * * * * + * ± 1.1 - e 17 0 0 - ± - - - - - - - - - - - e 18 0 0 * ± * * - ± ± - - ± - ± 1.3 ± 4 19 0 0 - - ± - - -· - - - ± - - - e 20 0 0 + - - - + * * ± + + - ++ 1.6 + 6 

21 0 0 * ± * * + * * * + * * + 3.0 + 6 22 0 0 - - - - - - - - - - - - - e 23 0 0 - - - - - - - - - - - - - e 24 0 0 * + * * + * * * * * * * 5.0 + 7 25 0 0 ± - * - - * + + + ± + + 2.5 - e 
26 0 0 - - ± - - - - - - - - - ± 4 27 0 0 * + * * + * * + * + 0 + 2.5 + 8 28 0 0 * + * * * * * * * * 0 * 5.0 * 20 29 0 0 - - - - - - - - - - 0 - e -30 0 0 - - - - - - - - - - 0 e - -
31 0 0 * * * * * * * * * + * 0 *25.0 * 40 • 32 - 0 - - - - ± * + - * ± * + 2.5 + 6 33 0 0 - - - - - - - - ± - - - 1.1 - e 34 0 0 - - - - - - - 0 - - - - e 35 0 0 - -- - - - - - - - - - 0 - ± 4 

• Examin · " -e le /,,. 1ested on "/•. 
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Table (1) 
RESULTS OF THE COUPARISON OF VARIOUS SEROLOGICAL 1\IETHODS. 

Diagnosis 

Syphilis 

I I. II I III l 5 I uw I ] I j 
I j I~ H 

ill' 

• 

• 
• 
• 
e? 
0 

0 

I· 

• 

• 

nib. alii (non-syphilit.) 

I :; I I~ 

I• 
• 

Diagn. Aliae 

Gon. Condylom 
Lupus vulg. 
Rheumatism us 
Condylom. 
Lues cerebrospin. 

Aneurism. aortae 
Cancer recti 
Cancer vcnlr . 
Puerperium 
Bronchit. chr. 

Neuralgia 

Lues eerebrospin. 

Lues cerebrospin. 

Lues cerebrospin. 
Neuritis 
Apoplexia cerebr. 

Gon. 

Scarlatina 

Balanitis . 

e Cancer uteri 
Pleuro-pneumonia 
Ischias 

0 bservations 

_ no 822 

- no 869 

No. 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

1l 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
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Tableau 1. - Table 1. 

'" 
I 

~ 

I 
I "' 

I 
'" ~-Kahn 

B.-W. R. R. 
..: ~ 

I 
ci ~~ I ,; 

" " oi "' I > 
B o:; d "' ~ ~~ ~.s-

i " No. ~ c 
0:5 

~ ~ 
~ i:3b"' Ci ~ c 0~ 

~ ·~ ~ ~ c ::: ~ 1! " ·a ~" .c 0 " .<:: c "" -.a E·~ P1 1:'>, .c -" .3 " 0 

~ § tJ).Q ~.8 0 

I 

.c a;:: 0 06 " I'Q ·a 
"0 z 1 >CQ " " " > 6 ;;;: "' zz Vl·~ 

' Ci Ci ;r: " a " ~ ,_, I'< iii ' 

21fs 36 0 0 * * * * + * * * * * * + 1.6 * 48 37 0 0 - - - - - - - - - - - ± 1.3 - e 38 0 0 - ± - - - - - - - - - - - e 
39 0 0 - - - - - - - - - - - ± 1.1 - e 
-10 0 0 - - - - - - - - - - 0 - - e 
41 0 0 * * * * * * * * * * * *15.01* 98 

* I -12 - 0 - - - - - - - - - - - - ± 4 
' 43 0 0 ± ± - - ± * * + * + + * ± 1.3 + 7 

* 4-l * 0 * * * * * * * * * * * *20.0 * 65 
* 15 - 0 - - - - ± - - - ± 9 - - - - " 
* 46 - 0 - - - - - - - - - - - - ± 3 

47 0 0 - - - - - - - - - - - - - e 48 0 0 - - - - - - - - - - - - ± 4 49 0 0 - - - - - - - - - ?-C, - - a ref. 
* 50 - 0 * ± * - ± * * - * - - *± 1.3 ± 5 
* 51 - 0 - - - - - - - - - - - - ± 3 * 52 - 0 - - - - - - - - - - - - + 3 * 53 - 0 - ± - - - - - - - - - ± 1.3 i+ v1 54 0 0 - - 0 - - - - - - - - ± 1.3 - e 55 0 0 - - ± - - - - - - - - - - e 

56 0 0 * * * * + * ± * * + * + 2.0 * 12 57 0 0 - - - - - - - - - - - - - e • 58 0 0 - - - - - e - - - - - - - := 59 0 0 - - - - - - - - - - - - e 60 0 0 *I +I* I* I + *I* *1*1 * I * I+ 2.01+ 71 
61 0 0 * + * * * * * * * * * I+ _:.5 * 23 62 0 0 ± - - - - - - - - ± - - e 63 0 0 - - - - - - - - - ± ?-E.FI. - - e 64 0 0 ± ± ± - - - ± - - ?+C, ?-E.FL - e -65 0 0 - - - - - - - - - - - ± 4 -
66 0 0 - - - - - - - - - e - - - -67 0 0 * * * * * *· * * * * * *35.0 * 55 * 68 0 - - - - - - - - e - - - - - -69 0 0 * + * - + + + * * ± 1.3 7 - - + 70 0 0 - - - - - - - - - - - - ± 4 

* ,. 
' Examme le ·;,. - 1 eslc<l on "!o. 
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Tableau 1. - Table 1. 

Diagnosis 

Syphilis l\Ib. alii (non-syphilit.) Observations No. 

I 
/m I 

~ 

I 
tb 

I 
~ 

I I 
> 

I 
~ 

I " ~ ,;. J 0 

I II ~ " .Q .Q e E Di::tgn. Aliac 0 ~ Q I " u f-< 0 ~ ...1 

I 
.t ' Insufi. cordis 36 

i • Pyelitis 37 
i Scarlatina 38 
I 
I Scarlatina 39 
' et 40 I 

I 

• Aortit. luica 41 

I 
et 42 

et 43 
I et 44 I 

et 45 
I 

et 46 

' 
et •17 

I .t 48 
.t 49 
et 50 

Lupus vulg. 51 
Lymphom colli 52 
Malaria tertian. 53 

et 54 
Scarlatina 55 

et 56 
Scarlatina 57 
Scarlatina 58 

et 59 

• Gon . N. H. Syphilis 60 

et Hemiplegia sin. 61 

• 62 
et • 63 
et 64 

Dermatitis 65 

Scarlatina 66 

• 67 

• 68' 

• Lues cercbrospin. 69 

• Melanosarcom 70 

I 



.8 
" A 

No. r.n 

" iil 
" A 

21;5 71 o 
72 0 
73 0 
74 0 
75 0 

76 0 
77 0 
78 0 

* 79 -
80 0 

81 0 
82 0 
83 0 
84 0 
85 0 

86 0 
87 0 
88 0 
89 0 
90 0 

I 91 0 
92 0 
93 0 

22/s 94 -
95 -

96 -
97 -
98 -
99 -

100 -

101 -102 -
103 0 104 -
105 * 

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 
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Tableau 1. - Table 1. 

B.-W. R. 
Kahn 

R. 

± - - - ± - - - -
- - - - - - - ± -
- - - - - - - - - ?-C, 

- - ± - - - - - -

i I '" 

± 

e 
e 
4 
e 
4 

e 
e 

= = = = = = = I = = ?.=-c, = 
[±] ± 1*1- ± *I* *I* I * I * 

a ref. 
a ref. 
± 5 

- - ± - - - - - -
* + * * + * * * * + 
- - - - - - - - - ?-C, 
----------

* + ± + - * * - + * + - - ± * * ± * 
* + * * + * * * * - - - - - - - - -
- - - - - - - - -
± ± - ± - + ± - ± 
* + * * + * * * * - - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - ± - - - - - -
- - ± - - - - - -
- - - - - - - - -
- - - - - - ± - ± 

- - - - - - - - -
-- ±i------
+ * * ± - * * ± * - - ± - - - - - ± 
* * * * * * + * * 

± 

* 

± 

+ 
± 

* 

* + 1.6-

- I± 
: 

e 
e 
e 
e 
5 

- +1.1- e 
- ± 1.3 ± 4 

± * - + 6 * + 3.0 + 10 
- - ± 4 

* 

+ 

* 

e 
e *10.0 * ,12 

- - e 
- ± 3 

- a ref. 
- - e 
- - e 

± 1.3 - e 
+ 1.6 - e 

- - e 
- ± 3 * 5.0 + 9 
- a ref. 

*20.0 * 162 

* Examme le "/•. - Tested on "/o. 
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Tableau 1. - Table. 1. 

Diagnosis 

Syphilis Mb. aJii (non-syphilil.) 

• 

• 
• 
• 
• 
• 
• 
• 

• 
• 

• 
• 

• 
• 

• 

• 

• 

• Cancer colli uteri 
Scarlatina 

Pleuritis 

Gon. Herpes gen. 

Gon. 

Gon . 

Artl1rit. Juica 

Mb. cordis 
• Cancer ventr . 

• Cancer uteri 

Bronchitis diiT. 

Neuritis retrobulb. 

Observations 

- no 836 
- no 838 

l Wien 

No. 

71 
72 
73 
7-1 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
9-1 
95 

96 
97 
98 
99 

100 

101 
102 
103 
10-1 
105 
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Tableau 1. - Table 1. 

"' 
I 

"' I 
I 

"' 
I 

"' I I<ahn 
B.-W. R. '"' 

.,; 

I 
ci [ R. ,; "' 00 " I .s 

" " .g ~ " >. ~ ~0. ~ ~ s~ = "" ~ "' ~ o·;:: 
~"' "E ~· :::;-< q " ~ 0~ ~ ~ c 

"" 
>.-

..:::~ ~" -~ {1~ 8·~ POi ·~ "i:'>. .Q ~c 0 " .c ;; u-.0 ~" 0 

~ 
0 " ~ "3 0 

" " ~s: 0 oE > ~ ~ ~ :< "o UJ·- z ~co 0 " " " zz s: 0 >'l Ol p. in 

22/5 106 - 0 - + ± - - * + - * - - + 1.6 - 9 
107 - 0 ± + + - - + * - * - - + + 1,6 + 7 
108 - 0 ± - + - - + * + * ± E. Fl. + 2Yz a ref. 
109 - 0 - + * - - + ± - ± - - - ± 5 
110 - 0 - - - - - - - - - ± - - ± 4 

111 - 0 + + * - + * * * * + * * 5 + 10 
112 - 0 - ± + - - * + + * - - + 3 ± 4 
113 - 0 - - - - - + - - ± ?-C, - ± 1.3 a ref. 
114 - 0 - - - - - - - - - ?-C, E.Fl. - it ref. 
115 - 0 ± * * ± - * + - * ± - + 2 + 11 

116 - 0 - - + - ± * * * * - + + 1.6 ± 4 
117 - 0 - - - - - - + - + - - ± - ± 3 
118 * 0 * * * * + * * * * + + + 2 * 28 
119 - 0 + - + - ± * * * * + * ± 1.3 + 8 
120 - 0 - - - - - - - - - - - ± 1.3 ± 3 

121 - 0 - - - - - - - - - - - - ± 4 
122 - 0 - - - - - - - - - - - - - 9 
123 - 0 - - - - - - - - - - - - ± 3 
124 - 0 ± ± ± - - - - - ± - - - - 9 
125 - 0 - - - - - - - - - - - - It ref. 

126 - 0 ± * * - - * + ± ± ± 0 + 1.6 - 9 
127 - 0 - - - - - - - - - - - - - 9 128 - 0 - - - - - - - ± - ?-C, - - a ref. 129 ± 0 * - * + * * * * * * * + 2 * 20 130 - 0 * - * + + * * * * + * * 5 - 9 

131 - 0 - - - - - * + - + ± - - - 9 132 - 0 ± - - - - - - - - - - - - 9 133 - 0 * ± * - + * * * * * * * 5 * 12 13-1 - 0 - - - - - - - - - - - - - 9 135 - 0 - - - - - - - - - - - - - 9 

136 - 0 - - - - - - - - - - - - - 9 137 - 0 - - - - - - - - - - - - 9 -138 - 0 - - - - - - - - - ?-C, - 9 - -139 - 0 - - - - - - - - - - - a ref. -140 - 0 * + * ± + * * * * + + * 5 It ref. 
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Tableau 1. - Table 1. 

Diagnosis 

• 

• 

• 
• 

• 
0 

Mb. alii (non-syphilit.) 

Dingn. Aliac 

Acne. vulg. 

Eclampsia 
Adipositas 

Colitis, Febrilia 
Melaena 

Lupus vulg. 
M. Recklinghaus. 

Lupus vulg. 
Lupus vulg. 

e Cancer maxillae 
e Cancer ventr. 

Pleuritis 
" Cancer cardiac 

Observations 

I Wio• 

I 

~0. 

106 
107 
103 
100 
110 

111 
1 !2 
113 
11-1 
lEi 

116 
117 
118 
llD 
120 

121 
122 
12;~ 

12-1 
125 

126 
127 
128 
129 
r;o 

l~H 

t:-:2 
13:3 
134 
J:;:; 

136 
137 
1:Js 
139 
1-10 
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Tableau 1. - Table 1. 

Kahn "' "' ~ 

"' "' I "' B.-W. R. ,_: ai ~ ci 

"' R. 

" i :.:.: ai " > 
3 

No. -a Jl ~ :;;! g ~· 8 ~ lg" ~ " 
o·-~ 

~ ~ ~ ~ <l .8 »"' ~- t "'"' 
~ ~~ ·;; "g "'v. Pl ·a 

I!~ ~~I 8 " "' ·a § ""' ::::.~ ..0 ,Q ~~ 0 0 " tD,q 
"~ 0 "" 0 oE > '!! Ill :::: ~ "o 7. >~ " " " "' zz (!)·-Q ~ " > Q " 6l 

~ "' .... .., 0. v; 

22 Is 141 - 0 ± - - - - - - - - - - - - e 
142 ± 0 + + * + + + + * * ± + * 5 * 22 
143 - 0 + + * - ± * * * * ± * + 3 ± 4 
144 - 0 - - - - - - - - - - - - - e 
145 + 0 * * * * * * * * * * *E. Fl. * 125 * 80 

146 + 0 * * * * * * * * * * *E. Fl. * 100 * 81 
147 + 0 * * * * * * * * * + * * 45 * 30 
148 - 0 - - - - - [±] ± - - ± - ± 1.3 ± 4 
149 - 0 ± - ± - - - - - - - - - - e 
150 - 0 - - - - - - - - - ?-C, - - - e 

151 - 0 - - - - - - - - - ± - - - e 
152 - 0 - - - - - - - - - - - - - e 
153 * 0 * * * * * * * * * * * + 3 * 52 
154 - 0 - - ± - - - - - - - - - - e 
155 - 0 - - - - - - - - - ± - - - e 

156 ± 0 * + * * + * * * * + * * 15 * 20 
157 - 0 - - - - - - - - - ± - - - e 
158 - 0 * + * * * * * * * + * * 25 * 23 
159 - 0 - - - - - - - - - - - - - e 
160 - 0 - - - - - - - - - - - - - e 

23j 5 161 - - - - - - - - - - - - - - - e 162 - - - - - - - - - - - ± - - - e 163 - - - - - - - - - - - - - - - e 164 - - - - - - - - - - - e - - - - -165 + * * * * * * * * * * * * * 10 * 48 

166 - + + * * + * * * * * + * + 1.6 - e 167 - - - - - - ± - - - - - - I+ Ltij - e 168 - - - - - - - - - - - - - - - e 169 - - - - - - - - - - - - - - - e 170 - - - - - - - - - ·- - - - - - e 
171 - - - - - - - - - - - ?-c. - ± 1.3 e -172 = r-:F- ·- - - - - - - - - - - e - -173 - ± ± - ± - - ..:.... - - - ± 1.3 e *T -174 * * * * * * * * * * * * 5 a ref. 175 - ± - * ± - ± - ± - ± + 1.6 - - - e 
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Tableau 1. - Table 1. 

Diagnosis 

• 
• 
• 

l\Ib. alii (non-~yphilit.) 

i ~ I 
I~ I 

Diagn. A.liac 

Eczema manus 
Psoriasis 

Psoriasis 
Psoriasis 
Psoriasis 

Scabies 
Ulcus cruris 

Gon. 
Psoriasis 

Gon. 

Gon. 
Gon. 

Mb. cordis 
e? Ulcus ventr. 
e? Cancer coli ? 

Dyspepsia 

Ulcus ad frenul. 
Lymphoma 
Lupus vulg. 
Lupus vulg. 

Nephritis 

0 bserva lions 

I 
'> Berlin 

- no, 798 

No. 

141 
142 
143 
144 
145 

146 
147 
148 
1<19 
150 

151 
152 
153 
lfi.c! 
155 

156 
157 
158 
159 
160 

161 
162 
163 
164 
165 

166 
167 
!68 
169 
170 

171 
172 
173 
17-1 
175 
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Tableau 1. -- Table 1. 

I '" 
I '" 

~ 

'" 
I '" 

I 
B.-W. R. 

!{ahn 
..: "' ~ [ H. :"' 
"' "'- " '" '" .10 '"iJ 0~ l 

.c ;;;: 
"' "' ~ No. ~ i= .B c·:::: Q .. c O" ~ ~ ~ .:.: " ,- til.!!: 

"E ~ff '" •"' ·;: I g 
~ ~ "g .c~ 51 ·;; 'i:'>. ~~I 0 .c -~ § ".0 

c __ 
-" .0 ~"' 0 ... " tD.Q d.:':l 0 

~cO 
I 

"' "' 
IJ..> 0 OE ;; e .a< ~ ·;;; "o V'J·- z 0 J.:l-" " " A: :;;; ... zz ~ 0 "" " -~ .., iii "' 

23 /s 176 - - - - - - - - - - - - - - - e 
177 - - - ± - - - - - ± - - - - - e 
178 - - - - - - - - - - - - - 1+:!1/ol - e 
179 - + ± + + * + * + * * + + ± 1.1 ± 5 

; 180 * * * * * * * * * * * * * * 25 * 56 

1181 - - - - - - - - - - - - E. Fl. - il ref. 
182 - - - + - - ± - - - - ± - - - e 
183 ± * * * * * * * * * * * * * 10 + 6 
184 - + ± * * * + * * + + * + * 5 - e 
185 - - - [±] - - - ± ± - -' ± 0 - - e 

186 - ± - * ± * + * * * * + * * 5 ± 3 
187 - * * * * * * * * * * + * * 5 * 29 
188 - a ref. + * * * - + ± ± + ± - + 1.6 + 8 
189 * * * * * * * * * * * * * * 10 il ref. 
190 * * * * * * * * * * * * * * 35 * 130 

191 * - * * * * * * * * * * * * 25 * 153 192 - - - - ± - - - - - [±] ?-C, - +!DJ - e 
193 - * - - + ± - ± - - 0 ± E. Fl. - + 6 19,1 - ± - - - - - - - - - + - - - e 195 - a ref. - - - - - GEl - "+ ± I+ I ± - 1+2'/,l - e '--'-

196 - - - - - - - - - - ± - - - - e 197 * * * * * * * * * * * * * * 
·r * 132 _;:, 

: 198 - - ± - - + ± * ± ± * + - - - e -~ 199 - - ± + + * + * * * * * * + 1.6 a ref. ! 200 - - + + * ± * * * * * * * + 3 + 8 
I 
'201 - - - - - - - - - - ± - - + 2 - e 202 - + - - ± - - - - - ± - - + 1.6 - e 203 - - - - - ± - * + ± + ± 0 ± 1.3 - e 204 - - ± - - ± ± ± + - * ± - + 1.6 - e 205 - - - - - - - - - - ± - - - ± 3 
i 206 * * * * * * * ± * * * * * * 5 * 45 :207 - - - - - ± - * * - * + - +± 1.3 + 6 

I 
208 - - ± * + ± ± * * * * + + +2Y. + 8 209 - ± ± + + - - * * ± * + + 3 ± 4 -210 - * * + * * * * * * * + * + 1.6 + 7 

1 _) '.· '. 1 reupllalion non spec1fique. - Non specific prccipilation. 
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Tableau 1. - Table 1. 
- -

Diagnosis 

Syphilis Mb. alii (non-syphilit). 0 bservations ::--io. 

I 
I 

I~ Jg 
I 

~ 

I I > I 
~ 

I I Ill 
~ ci. 0 0 

I II .0 .Q " a Diagn. Aliac 
I ~ ci E-< ~ 

~ 

" E-< 
I 

! 

Lupus vulg. 176 

i 
Prurigo atyp. 177 

• Pleuritis exsud. = no 837 178 
I .t • Cancer colli uteri 179 

llt Lues cerebrospin. 180 

• Cancer recti 181 
et 0 182 

.t 183 

• 184 
I e? Pneumonia I\Iortus: autopsia Imlla 185 

et 186 

• ' 187 

• 188 

• 189 
0 190 

0 Dcrlin 191 
Gon. = no 862 192 

• Gon. = no 863 193 
Gon. 191 

• = no 864 195 
I 
I 

Gon. Herpes I 196 
I 
i 

.t 197 
et 

I 198 
.t 199 

et 200 

.t Hemiplegia sin. = no 919 201 
.t 202 
.t 203 

.t \Vi en 204 
.t 20;) 

.t 206 
ot 207 
.t 208 

.t 209 
.t 210 

' 
I I 
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"' "' 
~ 

"' "' I Kahn ,.: '" ~ ci ~ B.-W. R. R. 
" " " oi u; 

~ I· 
I . gJ -a OJ "" ;;;J 

" 
I 

~g ;:; No. ~ 

~ o:S " " ~ 
o·~ 

~ 

0 
~ 

I 

0 ~ ~ ~ ~ "' " "'<J ""~ 0:: ""' ~ ·a Ef.l ~" 0 ~ ~ " 3 §," """ ~ 0<> 
.Q "" ~" 0 

"' 0 ·a ".g ~3 0 ~·-0 OS ;;: 1!1 :.:: '@ :;:: z "~ 
" " ~~ " 2 I zz rn·- --1!1 0 ~ " ;;;; > 0 ::r: " " ..-,_, iii "' iii 

I I 
23 fs 211 * * * * * * * * * * * * * * 25 * 54 

212 - - - - - - - - - - ± - - - - e 
213 - -- - - - - - - - - ± - - ± 1.3 - e 
214 - - ± ± 11- * ± * * * * + * * 5 - e 
215 - + - - - - - ± - - + ± - -'I- e 

;~ :? ~ 
24fs 216 * * * * + * ± + ± + * ± + I+ 3 * 12 

217 - - - - - - - - - - - - - - - e 
218 * * * * * * * * * * * + * * 25 * 12 
219 ± - - - - - - - - - - - - - - e 
220 + * * * * * * * * * * * * +21

/ '2 ± '1 

I 
221 - - - - - - - - - - - - - - - e 
222 - - - - - - - - - - - - - - - e 
223 - - - - - - - - - - - ± - - - e 
22-:1 - - - ± - - - - - - - - - ± 1.1 - e 
225 - - - - - - - - - - - - - - ± 3 

226 * * * * * * * * * * * * * * 75 * 128 
227 + * * + * * + * * * * ± - + ± 1.3 + 10 
228 * * * * * * * * * * * * *E.FJ * 35 * 78 
229 ± - * * * * + * * * * * * * 10 a ref. 
230 - [:±:] - ± GEJ - - - - ± - - - - - e 

231 - - - - - - - - - - - ± - - - e 
232 - - - - - - - - - - - - - - - e 
233 - - - ± - - - - - rnl ± 

?-C, - - - e 
23·1 - * + + * + + + * * * + + +2Y2 - e 
235 * * * * * * * * * * * * * * 10 * 30 

236 * + * * * * * * * * * * * * 251 * 68 
237 - - - - - - ± ± - - - - - ± 1.3 - e 
238 - OEJ - - - - - - - - - - - - - e 
239 ± ± * * * * * - * ± + + - *+ 1.6 ± 3 
240 ± OEJ - GJ - - - - - - - - - - - e 
241 * + * * * * * * * * * * * * 35 1 * 78 242 - + - - - ± - + ± - * - - ± 1.3'- e r - - - - ± - - - - - - - - - - e 244 ± ·- - - - - - - - - - ?-C, - - ± 3 245 - - - - - - - - - - - e - - - -

I 
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- I - - - e 24/5 : 2,16 - - - - - - - - - - -
12-17 - - - - - - - - - - - - - - - e 
,2-181- ± - - - - - - - - - ?-C" - - a ref. 

2-19 - - - - - - - - - - - - - - - B 
'250 - + - - - - - - - - - - - - - e 
' 
1251 ± a ref. - - - - - - - ·r:a:- - - - - - e 
'r'> - - - - ± ± - - - ± - - - - - e ~"-
')-Q - + ± * ± + + * * * + * * * 5.0 () -"'-' 
25-! ± - - - - ± - - ± - - ?-C, - - - 9 
255 ± *As * * * + + * * * * * * + 3 + 15 

255 ± - - - * - - + ± - ± ± - ± 1.3 ± e 
* ')-- ± * A• ± * * * ± ± + ± * + + + 1.6 * 28 -01 

2:i8 - 0 - - - - - - - - - - - - - e 
259 - 0 - - - - - - - - - ± - - - e 
260 - 0 - - - - - - - - - - - - - e 
261 ± 0 + + * + * * * * * * * * 10 * 12 
262 ± 0 + + + * + * * + * ± * ± 1.3 ± 3 
263 ± 0 * * * * * + * * * * * * 10 * 15 

I 26-1 - 0 - - - - - - - - - - - - - e 
265 - 0 - - - - - - - - - - - - - e 
266 ± 0 - - - - - - - - - ?+C, - - - e 
267 - 0 - - - - - - - - - ± - - - e 268 - 0 - - - - - - - - - - - - - e 269 - 0 - - ± - - - - - - - - - - e 270 - 0 * * * * * ± * - * + - * + 2y, + 7 

271 - 0 - - - ± - - - - - ± - - - e 272 * 0 * * * * * * - * * + * * 15 + 6 273 ± 0 - ± - - - ± ± - - ± - - ± 3 274 - 0 - ± - - - - - - - ± - + 1.6 it ref. * 275 - - - - ± - e - - - - - - - - -
276 ± 0 * * * * * * + * * + - * * 10 + 8 277 + 0 - - - - - - - - + ?-C, - ± 1.3 it ref. 278 + 0 ± + + - ± + + * * + ± + +2'f, - e 279~ 0 - - - - - - - - - ± - - - e 280 r-::::" 0 - - - - - - - - - - - - - e 

I 
: ~x~Jne le :'l•· ::. Drs !Joas et Norel ont change leurs antigencs. 

es c on f,. Drs. lioas and Norel changed antigen. 
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24/5 281 - 0 - - - - - - - - - ± - - - e 
282 - 0 - - - - - - - - - - - - - e 
283 - 0 - - - - - - - - - - - - - e 
284 + 0 - - - - - - - - * ?-C. - - - e 
285 + 0 * * * * + * * * * ?-C, * * 5 ''ref. 

286 

~ 
0 * + * * * * * * * ± * * 10 a ref. 

287 0 l±l - - - - - - - - - - e - -
288 0 - - - - - - - - - - - - e ± -
289 0 - - - - - - - ± - - - ± 4 - -
290 ± 0 * * * * * + * * * + * * 5 * 15 

291 - 0 
_,_ 

- - - - - - - - - - - e 
292 - 0 -,- - - - - - - - - - - - & 
293 - 0 - - - - - ± - - - - - e 
~ 

I 

± 3 294 0 -~-EEl - - - - - - - - -295 0 _,_ - - - - - - - - - - - e 
I 

296 [±] 0 - l±l - - - - - - - - - ± 1.3 a ref. 297 + 0 ±i+ ± - ± * * + + + * + 2 ± 3 298 ± 0 - - - - - - - - - - - - - & 299 - 0 - - - - - - - - ± - - - - e 300 - + * + * * * * * * * * * * 25 * 54 

301 * * * * * * * * * * * * * * 20 + 11 302 
~ 0 - - - - - - - - - - - - - e 303 0 - - - - - - - - - - - - - e 26j 5 304 - *A• * * * * * * * * * * * + 2Yz + 7 305 ± *A, * * * * + + * * * + + * + 2Yz * 30 

306 - - - - - - - - - - - - - ± 1.3 ± 3 307 - - - - - ± - - - - - - - ± 1.3 - e 308 - *A, + + * * * * * * 0 + + * + 2Yz - e 309 - - - - - - - - - - - - - - - e 310 - - -I ± ± - - - - - ± ± - - - e 
311 - - - - - - - - - - - - - - - e 312 - - - - - - - - - - - - - ± 1.3 e -313 - - - - ± + - - - - - 0 e 314 rn - - -- - - - - - - - - - 0 - - - e 315 - - - - - - - - - - 0 - - - - e 

' 
I I I 
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. I I 
26 ; 5 316 - - / - 1 ± - · -

317 - * A, + i * * I + 
-----of-!- -e 

318 - - - I - I - ± ± * - + * ± * 0 - *' + 2!1:, ± :J * - + o 1- ol + 1.3 - e 
319 - - + ±,- ± 
320 ± - * -fl-1-fl- + + * + - * ± * o I_ *' ± 1.3 - e * ± * ol - + 1.6 - e 
321 + -f1- A, -fl- -f1- -f1- -f1- + -fl- -fl- -fl- -f1- -fl- -fl- -f1- 25 -f1- 65 

322 * *A, * * * * ± * * * * * I * * 25 * 20 323 -f1- -f1- A 5 -fl- -fl- -fl- -fl- -fl- -f1- -fl- -fl- -f1- -fl- I -fl- -fl- 65 -fl- 85 

~;~ ~ I* _A, ~ ~ ~ ~ ~ ~ • ~ ~ ~ c, *_II ~ *-15 ~ 2~ 
i 

:>26 - ' - - - - - - - - - - - - ± 1.3 - e 
327 + *A, * , * * * + * * * * * .1 * * 10 * 77 
328 - - - - - - - - + - ± . ± _ + ± 1.3 - e 

I - ± - - ± - - - -~c, ±I - - - e 
::129 -

- I - - I - - - - - - - - I - + 1.1 - t) 
, i I . I -

330 -

;J:H - - - - _ _ I _ I ' 

:332 * *A, * * * * '· * :;**:; :;+ :;*I :;+ I*:; I! t1o~,:; 10~ 25 f5 3:33 -11- -11- A + + I · 
:J3.1 ± -

3 = - ~ ~ ~ - - - - - - + -=% I ~ ! 
335 - - rn rn~ - - - - - -

- ± ±'--- -- -
- - - - - - - - -

336 -
:i:l7 -
338 -1- ------ -- -339 

-11-1-ti-A, -11- -11- -11- -11- - ± -11- -11- -11-:Jc10 

+ * A, I * ± * ! * * * * * : * 
' 3·11 - . - - - - ' - - - - - -

* + 
± 

I 

- e 

- e 
± 1.3 -
- 0.9-

e 
e * -tl-25-fl-30 

* * 5 * 14 
34~ +I _ _ __ 
:wl= _ ---===== ;)44 -·+·\ =i = 

± 1.3 ± 
± 1.3 - e 

- e - 1.-·· -~-- --- --
:)-15 I - - - ! - - - - - - = 

rl :;16 oo't+ A,j ± -1- l - - - - - -
t:~ = *~· = rl!l\l!Ji: = = - - -

1
3•19 -fl- i -f1- r\ 1 -11- i -11- i -11- ' -fl- - - -

,1 :Jso * * A,, * 1 * 1
1 
* * * * * * * 

1 .1 -fl--fl--!1--fl--fl-
f 

?-C, -

?-c,f -
-c, -

*'* -tt-' 
!* 

- e 
- e 

- e 
± 1.:3 - f:) 

± 1.3 - e * 25 * 27 
-11- 25 * 75 
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3-12 
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i i 

25(5 3";)1 * *A, ; * 
352 * *A5 * 
353 + - -
354~-~- - -

*i* * * *:* * * 
*'* * * *·* * * - ! - - - - - - - ?-C, 

* * 100 * 80 * * 125 * 94 
- - arcf. 

_,-
355---- -.-

1 

I 
I 

356 * *A, 
357 * *A• * * *'* * * + * * * -±_I_- * * * * - + 358 - -

359 ± I Anti c. - - • - - - : - - -
360 - . - - - - ± -
36! 
362 
363 
364 
365 

366 
367 
368 
369 
370 

371 
372 
373 
374 
375 

\ 

±'- ----- -i---
+ -:- + + - - *i* ± + 
± An~ c. I = = = = = = I = = = 

-[-- -- I* A, I - + . - - -

-i*~- + +-- ±I*** ±j- !- ±,--- -1- ± ± 
-~- r- + +-- -:±- ± 
- Anti c. - . = I - - - - - _ _ 
-,~- _1_--- -GEJi-

=1 = i=·= = = = I 
-1- -~----

-~---
* * + * 

~ I *~· ± !:± ± + = * I :; + :; 
376 + I *A, ± ~ ± - ± + - - - * 
377 - - - . - - - - - - - 0 

* j378 - - ± ± ± - ± - - - ± 
\379 - - ; - 0 - - - - -

• 
380±- --±+--
381 
382 
383 
381 
385 

± - ±,± ± ± ±- + + * 
---~-----+-* - *A, ± i ± * ___ * * * 
~ = =~-= =i-+ =- -± - -I - ± ± 

* Exmnine 1e :ao:·r.. - Te~ted on :au,rr.. 

a ref. 
- e 

* * 
* * 15 * 58 * * 10 a ref. - - ± ± 1.3 - e 
- - - e 
- - - e 

± - - - e 
± - ± + 2% ± 3 

- e 

+ 
± 

* 
+ 
+ 

?-C, 

- - e 
- - e 

+ + 2Y, ± 3 
- e 

± - + 2Yz - e 
- e 
- e 

* + 2Yz + 11 
- - - e 
- - - e 
- - - e 
+ + 2% + 7 

+ ± 1.3 - e 
- e 

?-C, - - a ref. 
± - - - e 
+ -*5± 3 

+ 1- ± + 1.6 ± 
+ I - ± 1.3 ± 4 

+ +*5-e 
3 

- ± 1.3 - e 
+ - + 1.6 ± 3 
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1. I - - c, ± - - - e 25 /s 386 ± - - - - - - I - -

387 - - - - - - - - - - i - - - - - e 
388 - - - - - - - - - - - - - - - e 
389 - l.:!!:.~ - - - - - - - - - - - - - e 
390 - - - - - - - - - - - - - - - e 

391 - I)+A,I - - - - - - - - - - - - ± 3 
392 ± - - - - - - - - - - ?-C, - ± 1..1 - e 

3 e ± * ± ± + - + -393 0 - ± ± - --
1.3 e - - - - - - ± -394 - - - - - - -

- - - - - - - - e 395 - - - - - - -
- - - - - - - - ± 3 396 - - - - - -

+ - - - - - ± c, - ± 1.3 - e 397 ± Anti G. - - -
- - - - - - - - - e 398 - - - - - -

+ - - - ± ± ± - + 2% - e 399 - - - - -
400 - - - - - - - - - - - e - - - -
401 - - - - - - - - - - - - ,) ref. - -
402 - - - - - - - - ± c, - - - e - - -
403 + - - - - ± - ± ± - + 2% - e - - -
40-1 ± - - - ± - - - - - ± c, - - a ref. -
405 - - - - - - - - - - - - - e - -
406 - - - - - - - - - - - - - - - e 407 - - - - - - - - - - - ± - - - e 408 - - - - - - - - - - - ± - - - e 409 - ±Anti c. - ± ± - - - - - - - - - - e 410 ± - - - - - - - - - - - - - - e 
411 - - - - - - - - - - - - - - - e 412 ± - ± ± - - + - + ± ± ?+C, - - - e 413 - - - - - - - - - - - ± c, - - - e 414 - *A, ± ± + + ± * * - + + ± + - - e 415 - - ± H. - ± - - - ± - ?-H, - - H. 
416 - - - - - * - * * - ± ± c, - ± - - e 417 - ± - ± - - - ± ± - - + c, - - - e 418 ± *A"I* I ..it * I * I * * I* * I* I * I * +1.6 I +o 419 

±\ 
\ -\-\ -\ -I !I ! -1 !I + 

I I ±_:·
3

1= 
e \420 - - - - e I . I 
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26 fs 421 - I+ A,il - - + ~~ - - - - - ! -

:;~ : '*:,Lt ± ~ = = = = = = 
424 - Ani! c. - - = I - - - - - -

± 4 
- e 

e 
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I 

425 - - ±- -1-----
± c, 

426 - *A, - - - - - - - ± - - - ± ± 1.3 ± 3 
427 - - ± ± ± - - - - -
428 - I* Aal - - - - - - - - -

429 ± *A, ± - * * + - ± - + 
430 - I*A·I ± WI*' - - - - - -

- - - - - - - - -
- - - - - - - - -

± - e 

± 1.3 -
± 

0 

e 
e 
3 

431 -
432 ± 
433 ± 
434 -
435 -

- + - - - * * - + ± - ± ± 1.3 
'' ref. - e 

436 -
437 ± 
438 ± 
439 -
440 -

- - - - - - - - -
- - - - - - - - -
- ± - - - - - - -
- - - - - - - - -
± ± - - - - - - - - c, 
- - - - - - - - - ± c, - - - - - - - - -

- e 
- e 

± 3 
e 

- e 
e 

- e 
441 -
442 -
443 -
444 -
445 -

± + ± - - - * - ± 
± ± - - - - - - - - - * - e 

e 
- e 

446 -
447 -
448 -
449 ± 
450 -

- ± ± - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - - ?-C, 
------0---
-±±±------
-00±-------
-1- * - -- -- - ±~ 

451-- ---±-----
452 * * A6 * * * * 453 - - ± + - ± 

\

454 - - -I- ± ± - - - - -
455 - - -~- - - - -~- - -

***** * - + ± ± + ?+C2 

- c, 

± 1.3 

± 1.3 

- e 
- e 

e 
0 

e 
0 

- e 

- - - e * * 100 * 81 - ± 1.3 ± 3 
- e 
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Di;agnosis 

Syphilis Mb •. alii (non"•yph!lit,) Observations ~a. 
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Gon. 4<14 
Gort, i 445 

j 
Gon. I 446 
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448 
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• I 452 
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I <i 
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~ B.-W. R. ~ 
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I 

··-.::: I 'g' 3 ~ 0 0 " I 
:-\o. ' I~ " " 

o·;::: 
~::;-

~ 
0" "" o= ~ ~ ~:~ ;!)';jl ~ 0 " ·;: ' :!! ~u 3 ~ 
.~~ -;; ~~ 0 

I 
" "~ -"" 0 

I 
t;: "" 

~u .s "' 0 ~ 2 CD ,.a ~u ;...·c 

I 
0 OE " Ol ~ ,Q.? ~~ ;', ~cq ~ q ~~-- u ~ ~ ~ 

.... ~z. ;::: " '"" .., iii P.. r:;:; 

I I ~I 
I I I 
I I ; 

10/* 26 ; 6 . ,156 + *A, * * * * * * * * ' * * I* J3 ; 

I* 457 - *A, - * - - ± + * * + ± 5 ± <] 

-158 ± *A, * * * * + * * * * '* * I* _25 * 1'' .. , 
-159 - - - - - ± - - - - - 1- c, - - e 

1460 _( i 
± I I e - - - - - - - - - - - - -I 

i cJ6! - - - - - + I - - - - - 1?-C - - ± 3 
462 ± - - - -

~· 
± - - - - I -.I - - - e 

1-!63 ± - - - - :t! - - - - - I_ - - - e 
464 - - - - - - - - - - - - I - - e 
465 - l*A•I - - ± +If - - - - - - - I - ± 3 -. 
466 I I - - - - - - - - - - - - - - ,_ e 
467 - - - - - I - - - - - - - - - e 468 - - - - ± ~~ - - - - - - - - tl 469 - ' e - - - - - - - - - - - I - -·170 ± c e - - - - - - - - - -, - I - -

29/5 471 
=I+:, 

- - - - I - - - - - - - - - e 
472 ± + + - I - * * *" + ?+C, * +2Y, + 6 473 - - - - - - - - - - - - - - - e 474 - - - - - - - - - - - - - - - e ' 475 ± - - ± - - - - - - - - - - - e I I I 
476 - - - - - - - - - - - I - - - ± 5 477 r:p - - - [±] ± ± - I 

e F-'--' - - - - - - -478 - - - - - - - - - - - - I - ± 4 '!79 - - ± + + + - * * + * ± * +2Y. e -480 - - - - - - - - - - - e - - - -
1481 - - - ± - - - * * - + ± * e - - -482 - 0 - - - - - - - e - - - - I*- 5 

-483 - *A, + + * + * * * * * * * + 10 484 - - - - - - - - - e 485 - - - - 0 -- - - + - ± ± * * + ± - - * ± 1.3 - e 
i 486 - *A, - ± * - - * * * + ~- *!* 487 + 5 - e - - - + ± - - - - - - - 1-'- e 488 -- - - - - - -489 - - - - - - - - e - - - - - - - - - -490 - - - ± 1.1 - tl - - - ± -7 - - - - r-"-1 - - - ± - - e 
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Diagnosis 

Syphilis 1\Ih. nlli (non-syphilil.) Observations No. 
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I 948 464 • ! 
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I • = no 946 465 
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I Lupus vulg. 166 
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• 467 
0 468 

I ' I 
Lupus vulg. -169 
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I Mb. cordis <171 

•' i 472 
I Lupus vulg. 47:3 I 
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I i 
' • -175 

I 
i I 

• 476 
I • I Eclampsia N.H. Syph. 477 
I Sang. cord. umbilic. 478 I 

•' ·179 
.t • 480 

• En cephal. luica 481 
Lupus vulg. 482 

•' . Hemiplegia dexlr. -l,'l0 

• Pleurit. tub. 48-1 
I •' I -I SCi 

I 
I et I ,JS6 

Glt I • cl87 
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@It I 
I 

-188 

I " I -189 

I ID = no 953 .I!Jo 
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B.-W.R. .; 0 t R. :& I ' I " ' '" '" > I c 
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$ .c ~ c ~. -;: No. ~ ~ c o·;::: 

~"' ~!;' 
.. 

~ 
.§ I ] 

... ,.,- ] 0 = ~ o ... o:;J ~ ~ 20 gg .c~ 

§·~ 
·a ~Q ~~ 0 " gB i!i .Q ·E~ .Q ~~ 0 

"' 0 .~ .:: ::; 
,._a:o-2 0 

~ Q ..:::::: 0 oa ;; e ill - ~ ;:; 01)·- z >ill 0 c ~ d! z.z ?'= 0 "' " i!i c "' ,., in -
ze Is 491 - - - - - - - - - - - ± - - - e 

492 - - - ± - - ± - - - - - - - - e 
493 + *A• * * * * * * * * * * * * 10 * 57 
494 - - - - - - - - - - - - - - - e 
495 - - - - - - - - - - - ± - - - e 
496 + *A, * * * * * * * * * * * * 15 * 70 
497 - *A, ± * * - ± * * * * * * ± 1.3 + 10 
498 ± *A, * * * * * * * * * * * * 10 * 31 499 - - - + - - - - - - - ± - - - e 500 - - - c±J - - - - - - - - - - - e 
501 ~I - - - ± - ± - - - - - - - - e 502 7 *A• * * * * * * * * * * * * 20 * 57 503 * *A• * * * * * * * * * * * * 50 *104 504 - - - ± - ± + * * ± * + * ± 1.3 + 6 505 ± *A, + ± * * * * * * * * * * 10 + ·9 

506 - - - ± - ± - * * - + + ± ± 1.3 - e 507 - - - - - - - - - - - ± - - ± 3 508 - - - - - - - - - - - - - - - e 509 - - - - - - - - - - - - - - ± 3 510 - - - ± - - - - - - - - - - - e 
511 - - ± ± * - + * * - * + ± ++ 1.6 ± 3 512 - 0 . 

* * * + * * * * * * * + 2Yz ± 4 513 - *A, + - ± - ± * * - + ± - *± 1.3 + 3 -514 ± *A, + - * * * * * * * * * * 20 0 515 - - - - ± - - - - - - - - - - e 
516 - - - - - - - - - - - - - - e 517 - *A., - - + - - - - - - - - - - e 518 - - * * * ± + * * + * ± + *+ 1.6 ± 4 519 - - * * * * * * * * * * * +2Yz * 15 520 - 0 ± ± - - - - - - ?-C, e - - - -
521 - - 1- - - - - - - - - - - - - e 522 - - '± + - -'+ ± - - - - - - 0 523 '-- 0 - - - - - - - - - - - - 0 524 - - - - - - -525 - - - - - - - - e * *A, *'* *I* -lt *'+ * I 

i I 

*I * * * 25 * l7 I I I ' I 
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Diagnosis 
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Syphilis ).Ib. alii (non-~yphilit.) Observations No. 
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*I 1 * 125 
I 

29 /s 526 * *A, * * * * * * * * * * * 96 527 - - - - - - - - - - - - -
1£~-; 

0 528 - - - ± ± - - * * * * + + * 31 529 * *A, * * * * * * * * * * * * 21 530 + *A, * + + * * * * + * * * * 5 + 7 
531 - - - - ± - - * * * * * * ± 1.3 ± 4 532 - *As * ± * * ± + + - * ± - ± + 2% ± 5 533 - - - - - - - - - - - - - - - e 534 - - - - - - - - - - - - - - ± 3 535 - ± ± + ± ± ± * * * 0 + - * +2% ± 4 

ii36 - - - - ± - - - - - 0 - - - - e 537 - - - - - - - - - - - - - - - e 538 - - - - - - - - - - - - - - ± 3 539 - .-\nti - - - - - - - - - - - - ± 4 campi. 540 ± +A, - + * ± - - - - ± + ± ± 1.3 ± 4 

541 - - I; - - - - - - - - - - - ± 3 542 - - - - - - - - - - - - - - e 543 ± - * * * * * * * * * * * 5 it ref. 
544 * *A, * + * * * * * * * * * * 10 * 20 545 * *A, * * * * * * * * * * * * 25 * 54 
546 - *As - ± ± - - - - - - - - - - e 547 * *A, * * * * * * * * * * * * 25 * 81 548 - - - - - - - - - - - - - - - e 549 - - - - - - - - - - - - - - - e 1550 * *A, * * * * * ± ± * * * * + 2% + 9 
551 * I+Ad - - ±I- ± - - - - - - - ± 4 552 -I - - - -,- ± - - - - - - - - e 553 -I - - - - - - - - - - - - - - e 554 =I - * * * * * * * * * * * * 10 * 15 555 - - - + - - - - - - - - - - e 
556 * I+A, * * * * * * * * * * * * 10 a rer. 5.17 ± - - - ± - - - - - - - - - e -5:i8 + - * + ± ± * * * ± * * * * 5 * 13 5G9 - 0 - ± 1+1 - - - - - ± 3 - - - -;;Go -' - ± - ± ± - * + + + + + + 1.6 I - e I 
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Diagnosis 

Syphilis :\fb. alii (non-syphilit.) Observations No. 
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72 536 
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(!) Eclampsia = " 
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I = 126 5~10 
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127 541 
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137 5~12 
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I 
et = " 

236 5-15 

ol· = " 
237 5~16 

at = " 
241 547 

• i = " 
248 548 

.t = 
" 

249 ;).J9 
I et 272 550 I = " I i 

18 t 
Dementia praecox = " 

287 551 

I = , 299 552 
Gon. = .. 302 553 

et \ 554 
.t I 555 
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.t 

\ 
557 

.,t Aneurisma aorln: ;)58 

i 
Hemiplegia sin. 559 

,.t I i ' 560 

I ! I 
• Lcs memes st'rums reexamines. - The same sera re-tested. 



I 

-62-

Tableau 1. -- Table 1. 

B.-W. R. 
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R. mr 
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29 /s 561 -1-
562 -

* + * + ±****I* I* * 5 --------- ±- * :ls 
± 3 
- & 563 ± 0 -

564 ± *A3 ± 
- + - - - - + -
- + - - - - * -

565 - - - - - - - - - - -

566 -

567 ± - ± - - - ± - - - -
568 + *A3 * * * * * * * * * 
569 ± *A3 * * * * * * * * * 
570 - - - - - - - - - - -

571 -
572 -
573 -
574 -
575 -

0 
0 

- - - - - - - - -- - - - - * + - ± 
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -

* * 

- & 
- & 

- & 
- - - & 

* * 20 * 18 
* * 20 * 26 
- - - & 

- & 
- - + ± 1.3 - & 

± 1.3 

0 
- & 

0 

576 ± - + + * * * * * * * * 
577 + - * * * * * * * * * * 
578 - +A, - - ± - - * * + * + 

3o j 5 579 ± *A, * * * * ± * * * * * 
580-- ---±-±--+-

* * 10 * 15 
* * 10 * 34 * ± 1.3 - & 
* * 15 * 50 

581 -
582 -
583 -
584 -
585 + 
586 -
587 -
588 -
589 -
590 -

----------
*~ * + * * ± * + + * 
*A, ± ± * * - * * * * 
*A3 ± + ± * - * * * * 
*A, * * * * ± * * * * 
*A3 ± - ± 
- ± ± ± 
± ± * ± 

- + ± 
+A, ± * * 

+,- * * * * 
~[=:: *! 

± - - ± 
* * * * * * 

591 + * A3 * * * * ± * * * * 
592 * *A, * * * * * * * * * 
593-- -----±±-± 

I 594 - *A, + + ± + - * * - * 
~~ -~+~- + ± - + ± + - ± 

I 

± 1.3 - & 

- & 
+ ± * 5± 4 * E.Fl. * 5 - & + E. Fl. + 2 Y, ± 4 

* * * 20 * H 
± ± + + 1.6 * 17 

?-C, - + 1.6 - & 
± E. Fl. + 2Y, ± 4 

- & 
9 + ± * + 2Y:, + 

* ?MFI. * 5 * 26 * *E.PI. * 5 * 16 
± - ± 1.3 - & 
±- + 2- & 

± 4 
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Diagnosis 
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Syphilis ,;\lb. alii (non-syphiliL) Observations :\o. 
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.. "' " • .to I ~ j "' ~ • ~ • o:a 

"' s:: • • d § &.! -5.! 'll ~5' 
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0 ~-• • .~ 0 OS f " );l •o z ;.ill 

"' "' :I:;.-- ~ • <f );l zz 
iii Jl 

±I • 
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31/i 596 - - - - - - - - - - - - - e 
597 - - - - - ± - - - - - ± 1.3 - e 
598 - *A. ± ±I- * - * * * * + * + 2 + 7 
599 -i*A· - _I_ ± - + + - * - - - - e 
600 ± *A, ± + - ± - * * ± * ± - * +2¥. ± 5 . 

. 

601 ± *A, ± + _,* ± * * + * + ± *i+ 2% - e 
602 - - - ± -!+ - - + - ± - - - ± 4 

I-603 - - - -
=i± 

- ± + ± + - - - - e 
604 - 0 + ± ± + * * * * * + 2% + 6 
605 - 0 - ± ± - - - - - - - - - - e 

606 * *A, * ·* * * + * * * * * * * 10 * 15 
607 - 0 - - - - - - - - - - - - - e 
608 * 0 * * * * + * * + * + ± +* 5 * 15 
609 - 0 - - - - - - - - - - - - - e 
610 - 0 - ± - ± - * * - * - - ± 1.3 - e 

611 - 0 - - - - - - - - - - - - - e 
612 - - - GEl - - - - - - - - - - - e 
613 - *{A,) * * * * * * * * * * * * 15 * 88 
614 
~ 

0 - - - - - - - - - - - - ± 3 
615 0 - - - - - - - - - - - - - e 

I I ! 616 - 0 - - - - - - - -·- - - - - e I I 617 - 0 - - - - - - - :I: - - - - !I 
618 ·o I e - - - - - - - - - - - -
619 - - - - - - - - - - - - ! - - - e 
620 - 0 - - - - - - - - - - - - - !I 

621 - - - - - - - - - - - - - - - !I 
622 - 0 - - ± - - - - - - - - - - e 
623 - 0 - - - - - - - - - ± - - - e 
624 - 0 * * * * * * * * * * * * 5 * 75 
625 ± *A. * * * * * * * * * * ?*&.n. *too * 106 
626 
~ 0 - - - - - - - - ± - - - - e 

627 0 - - - - - - - - - - - - - e 
628 0 - - - - - - - - - - - - - e 
629 * *A• * * * * * * * * * * * * 25 * 68 
630 - - - - - -I- - - - - - - - - e 

I 
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Diagnosis 

Syphilis Mb. aiiJ (non-syphiJit.) Observations No. 
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Gon. 618 
Gon. 619 
Gon. 620 

1 Berlin 

• Cystitis 621 
Gon. 622 
Ulcus ventr. 623 

• . 624 

• 625 

Cholecystitis N.H. Syph. 626 

" Gon. N. H.Syph. 627 
Gon. I 628 

• •· I 629 
I 630 • 

' 
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,; 

I 
,; 

I i 
,; 

I 
~ I 1\nhn 

ci [ B.-W. R. "' m ~ I 1\. 
" - " '" I 0 I 

·------ -

I 
~ 

I ; " s· -" I 
I :.-. 

I " - 0 ~ o:= ~-:;. 
~o. 

" " o~. 0~ ~ " "" ~ "'~ "E ~C' ::) .:: •• ·r. 

·2 i =~ " "~ " 0 " "' fbi: I ]~ 03 ~- c fi:;i: .2 ·--I 
-~ 0 "" 0 " t:.?"•! .0 

r.o % i 0 OE :: ~ "" :0:: ~ UJ·- >~ ~ Q ro~ I ~ 

I "' I 7./. ;:: c: :I:"" I " " " ..-; I ..., a "' ;,; : I I 
*I*[ 

I I I I I I I 
ao /s 631 + *A, *I * * * * *1*1 * * ·* 2G * 79 

632 - - -I= -I - - - - _,_I - - I - - e . I 
! + 1.3 - e 633 ± - - - - - - -

*' 
- -- I * l.fj:. 634 * *A, *I* * * * * * * * 25 * 76 

63.1 - *A, 
~I= 

± ± - * + * *I + + +I+ 1.3 - e - r-
636 - *A, - -r - - - - *I - - - - - e 

I 637 - !I ± ± ± * * + + * !* 5 + 7 
I 638 

- -, 

* *A, * * * * * * * * * * :* 25 * 68 
I 630 - - ± - - - - * * ± * + - ±± 1.3 - e 

640 ± - ± ± ± - - - - - ± - - 1- 0.9 - 0 
i 

641 : I ± -
I 

- - e - - - - - - - - - - -
6·12 - +A, - - - - - - - - + - - - - e 
6·13 * +A, * * * * ± * * * * * ~ I* _10 + 7 
64-1 - 0 - - - - - - - - - - - e 
6tl5 * *A, * - * * + * * *I *I * + * + 3 * 13 

I 
6·16 - - - - - - - - - - - - I - - e 
6.J7 - - - + - - - * * - * + - I+ 1.6 - e 

1648 ± ;*A, ± + - * ± * * - * + ± + + 1.6 ± 3 
1649 - *A., - - - ± - * + - + ± - ± 1.3 - e 

650 - *A, * * * ± ± *' * + * ± - + ± 1.3 - e I I I 

I ·, 651 - *A, ± + - ± - *I * - * - - ± 1.3 - e : 652 - 0 - - - - - - - - - - - - - e 
1653 - - - - - - - - - - -I - - - 0 65-1 ± - - - - I 

~ - - - - - - - - -
1655 - - - - - - - - - - - - - - - e 
' 656 

I -I - - - - - - - - - - - - - - e 657 ± - - - - - - *I* +I+ ± - ± 1.3 - e 658 I*A'I\- - - - - - - - - - - - - e 659 * *A, *. * * * + * - * + + + * 10 + 7 6GO ·H- *A,I * i * * * * * * * * * * * 100 * 1:39 ' ' I 
661 * *As *: * *' * * * ± * * * * * 100 * 110 662 - - - - - - - - - - - - e - - -GR3 - *A, - - + - - - - - ± - f) - - -61)-1 + *A, * * * * * * * * * ·H- * * JO -H· 75 61i5 - - - - - - - - - - I I 

I 
- - I - - - e 

I I 



Syphilis 

~-1 II I III I ~ I g I 

• 
• ., 

• 

-67-

Tableau 1. - Table 1. 

Diagnosis 

.I'\ lb. alii (non-syphilit.) 

~I £I I Dingn. Aliac 

• 
• 

I 
Gon. 

Hemiplegia sin. 

Paralysis agitans 
Angina pectoris 

i\fb. Hodgkin 
• Cancer recti 

Dementia praecox 
Exhibilionismus 

Imbecillilas 
Psychos. man. depr. 

Paranoia 

Observations 

( Derlin 

; Wien 

No. 

631 
632 
63;:) 
634 
635 

636 
637 
638 
639 
640 

641 
6-12 
643 
644 
645 

646 
Malaria tract. 647 

648 
619 
6;)0 

651 
652 
653 

j N. H. Syph. 6~~ 

\ Hamburg 
6
"" 

\ 656 
. 1900-15 Malaria 657 

N. H. Syph. 658 
659 
660 

661 
662 
663 
66-1 
665 
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"' I "' 
I "' I <I I "' 

I 
I l{ahn 

'" 
~ 

~ ~ i B.-W. R. ..: 
I ~ I I R. 

" " " 00 00 
<> IN 0 >i 3 ;:;: <> o.:E :;.. 

"'" 
~ ~ 

~ "' M -"' I ~"" Q I , o. 
~ 

~ OM ~ 0::; ·;; ~ ~ u .8 :>.u ~~ ~ I .9 

" 
~<> ~~ 0 ~ ~ ·s €i15 

.c.., ~~ 
P1 'E~ .a ~<> 0 0 3 u, 0 

I 
M~ .a 0 oa ;; " P1 ::,:: :§ ~ cO "~ 7. ~cO 8 " ~~ e ;e:;e: en·-

Q <> d d 

"' B:: .:; ro p., <> 
ii'i 

so /s 666 - - - - - - - -1- -I- - - - - e 
667 - - - - - - - - - - - - - - - e 
668 + ± - + + ± - * * ± * + - +2'1z ± 5 
669 * *A• * * * * * * * * * * * * 50 * 107 670 * *A• * * * * * * * * * * * * 100 ·H· 119 
671 ± i*Aoj:- - [±] - - - - - - ± - - - e 
672 - - - - - - - - - - - - - - - e 
673 - 0 - - - - - - - - - - - - - e 
674 - - - ± - - - - - - ± - - - - 9 
675 - - - - - - - - * - + ± - ± 1.3 - e 

676 - - - - - - - - - - - - - - - e 677 - - - - - -~- - - - - ± - - - e 678 - 1+&1 - - - -~- - - ± - - - - - e 679 ± - ± - - - - ± * * * * - + +2Yz - e 680 + *A• ± * * * - * * * * * I * * 5 * 20 
681 - - - - - - - - - - - - - - - e 682 - - - - - - - - - - - - - - - e 683 - - ± - ± * - - + ± * + - ± 1.3 a ref. 684 + +Az * - + * * - * * * * + * * 5 + 7 685 - - - - - - - - - - - - - - - e 
686 - - - - - - - - - - - - - - - e 687 - - * + * * - * * * * * - + * 5 + 10 688 - - ± ± - - - - * - * + - ± + 2Yz - e 689 * *A• * + * * * + * * * * + * 10 - e 690 - - - - - - - - - - - - - 1+2'/,/ - e 
691 * - - * - - - - - - - - - - - e 692 - - - - - - - - - - - - - - - e 693 - - - - - - - - - - - - - - - e 694 - - - ± - - - + * ± * * - + 1.6 - e 695 - - - ± - - - - - - - - - - - e 
696 + +A, + - + ± ± * * * * ± - + + 2Yz e -697 ± - - - - - - - - - - - - 9 - -698 - - - - - - - - - - - - e - - -699 +\*A, * * * * * * * * * * * * 50 * 118 700 - i*A'il- 1+1- ± - - - - - - - - - e I I 
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Tableau 1. - Table I 

Diagnosis 

• 

• 

• 
• 

Paranoia 

Degen. psychopath. 
Dementia praecox 
Hemiplegia 
Trauma capitis 
Encephal. luica 

Lupus vulg. 
Lupus erythem. 

Lues cercbrospin. 

Schizophrenia 
Sang. cord. umbilic 

Scabies 

Dementia praecox 

Dementia praecox 
Dementia praecox 

j Dementia praC'cox 

Observations 

Malaria tract. 

K H. Syph. 

= no 951 

No. 

666 
667 
668 
669 
670 

671 
672 
673 
674 
675 

676 
677 
678 
679 
680 

681 
682 
683 
68-1 
685 

686 
687 
688 
689 

Malaria tract. 690 
N. I-I. Syph. 

N. I-I. Syph. 

691 
692 
69:! 
69-l 
695 

696 
697 
698 
6!)\J 

700 
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B.-W. R. 
Kahn 

n. ~ I 

I I 

30/5 701 - *A, ± *-- +- +I± 
I 
± 1.3 - e 

702 - - - - - - -
____ I_ 

- e 
703 * *A, * * * * * - * + * 704 -

31Js 705 - + A, ± * ± ± + * * + * 
706 -

1I*Ar.l - -=-1*1 ± - - - 1* -
;~~ :; *A, * It If * I :; i :; :; :; :; 
709 - I* A• I ± ± ± ,I * I + I * I * * * 
110 - - - ± . - I - ± -~- -~-

711 - - - - -I - - - - - -. I 

;i~ = I *-A, = * ± i ± = + + = ± 

;i: = I = = ± I = I ± ± = = = = 
716 -I - - - I - - - - - I - -
717 - i)* Ao) - - ± - - - - - -

;i~ = I = + * ±± ~~ ± + * * ± + 720 -,*A, - -
721 _., - - -

722 I __ 
723 + *-A, * * 
724----

725 ± *A, ±! * 

~I= 
*·* _t_ 

-I* 
726 * * A, * * * * 
727 - ± - - - -

.fl--It-*** 

-I* 
* * * 

728±- -++--±--·-
*!* --- ±:-

729 -
730 -

* * 
733 ' + - - - - - - -

73·1 + *~.I ± *'I + 
7'-)r:. *A v~ - 'ii- + * 

~ I 

-j-----
± - * * + + ± ± ± - - ± 

* 
* 

* *! 

* * 10 * 71 - - - e * ± 1.3 0 

- e 

- e 
?-C., - - e 

- - - 0 

+ - * ± 1.3- e 

- I = ± ~.3- o e 

:_1-- -e 
* I * * 10 * 14 _ I _ - - e 
p 1- +I ± 1.3. - e 

* I * '* 5 o 
- - I - o 

e 
e 

- - e 

* * * 5 * 15 - - - - e 
- - - ·- e 
+ ± * + 2)'2 0 
- - ± 1.3 0 
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Tableau 1. - Table 1 

Diagnosis 
---~ 

Syphilis .i\Ib. alii (non-'>yphiJit.) Obscrvation5 ~o. 

I Ill! I 
'" 

I 
,, 

I 
'" I 

I 

~ 

I 
.§ 0 

I 
0. ~ > 0 

l ll § -g " E Diagn. Aliac 
" ci - ~ ...1 u '"' '""' " 

I I 
I I a 701 

I I 
Psychosis 702 

• 70:3 

I Sang. cord. umbilic. 70~1 

I • 70:! 
I 

I 
., N.H. Syph. 70(i 

• N.H. Syph. 707 
et 708 

• Pleurit. exsud. sin. = n° 952 709 

• 710 

et 711 
CEdema pracputii 712 

.t I 713 
Cancer uberi 71~1 

• 71[> 

• 716 
I • N.H. Syph. 717 

• 718 
.t I 719 

I 
et 

I 
720 

I 

Epididym. gon. 721 
e? Observatio 722 

et 72:l 

I 
Apoplexia ccrebri "724 

ot -·r I -0 

I " 
726 

I et -.,-,_, 

I 
ot 728 

! 
Salpingit. gon. 729 
Ulcus cruris 730 

I 
,.t 

' I 
7:H 

et I 
I Gon. 

732 
! 

! 73:_{ 
i 

et 

I 

i 
! 

73-:1 

! ot I 735 

I ' 
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"' I 
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"' I "' 
I 

!{aim 

" ol 0 ~ B.-W. R. R. i " I '" I " 3 

" '§ "' ;;;; 

I 
~ 0·-

, 
~ 

~ No. ~ ~ " "' ~ "" p ~ ~ 0~ :5 o"' ~ ~ s u 

"' 
.,.:: 

~.Q " "'"' 
~ ;: ~"" ~ Cu iii ·a ~"' Jl ~~ 0 ~ 

" 
'2 § to" 0 ~·-

1:">, ~u 0 "' 0 

""' o:3 z .,~ 
.0 

~~ 0 OS > E ~ 

I 
:::: :§ Zz (/]·- ~~ "' " I .-. :::: p Q "' ~ " ~ " " 03 c.. :r. ..., 

31/5 736 - 0 - - - - - - - - - - - - - e 
737 - 0 - - ± - - - - - - - - - - e 
738 * *A, * * * * * * * * * + * * 10 * 20 
739 - 0 - - - - - - - - - - - - 0 
740 - - - - - - - - - - - - - - e -

741 - - - - - - - - - - - - - - - e 
742 - - - - - - - - - - - - - - - e 
743 - *A, * * * * + * * ctJ * * * + 27(, * 27 
744 - 0 - - L±J - - ± - ?-C, - ± 1.3 0 
745 - - - ± - - ± - - - - - - - 0 

746 - 0 - - - - - - - - - ± - - 0 
747 - 0 - - - - - - - - - - - - - e 
748 - - - - - - - - - - - - - - 0 
749 ± - - - - - - - - - - - - - 0 
750 - - - - - - - - - - - - - - 0 

• 751 -1 0 - - - - - - - - - - - I - - e 
752 

-i*A· - * + + ± * + ± * * - ±· ± 1.3 0 
753 - - - - - - - - - - - I - - e 
754 - Gl [±] - - - - - - - - - 0 755 -· - - - - - - - - - - - - - - e 
756 ± - - L±J - - - - - - - - - - 0 757 - - - - - - - - - - - ± - - 0 758 + *A, * * * * * * * * * * * * 15 0 759 - - - + * - - - - - - - - - - e 760 * *A, * * * * * * * * * * * * 25 0 

761 - 0 - - - - - - - - - - - - 0 762 

+\*A, - ± - - - - - - - - - - 0 763 * * * * + * * * * * * * 10 * 29 764 :\*_A, ± * * + ± * + + + + ± '* 5 0 765 - - - ± - - - - - - - - - e 
766 =I 0 ± ± - - ± + * ± + + - ± ± 1.3 0 767 0 - - - - - - - - - - -

I 

- 0 768 -I - - - - - - - 0 = \*~· 
- - - - -I 769 - - - - - - - - - - - - 0 770 

* * * - * * * + * * + * + 2Y:, 0 I . 
: 

I I 
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Tableau 1. - Tahle 1. 

Diagnosis 

• 

.l\Ib. alii (non~syphilit.) 

i i; I 
I 

a 
~ I 

f-< I 

Diagn. Alial' 

Prurigo atyp. 

Obscrv. 

Demenl. praecox 

Gon. 

Gon. 
Gon. 
Gon. 
Gon. 
Gon. 

Gon. 
Gon. 

Gon. 
Gon. 

Gon. 

Gon. 
Gon. 

Qb<;ervaLions 

N.H. Syph. 

No. 

736 
737 
738 
7.39 
740 

746 
747 
7-18 
7-19 
750 

751 
752 
753 

N. H. Syph. 75,1 
755 

(Syph. 
London N.H. 756 

757 
758 
759 
760 

IIambnr!J 

761 
762 
763 
764 
76~, 

766 
767 
768 
769 
770 
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Tableau 1. -- Table 1. 

B.-W. R. 
I<ahn 

n. 

ol/s 771 * I o I * I * * * * * * * * 
;;~ : * ~. 1 * 1 * : .:~';,. * t t : t 
;;~ * I *oA, * I * * * * * * * * 

776 ± /+(A3) - i * * - - * * - + 

1

777 =I= =I======== I 778 

• 779 * *A, * I * * * * * * * * 
780 - - + * * - + + - + + 

. 781 * 
'782 -
I, 783 -
. 784 -

785 -
1786 -

787 -
788 -
789 -

: 790 -

791 -
792 -
793 -
794 -795 -

+A, 
0 
0 

(I 

0 
0 

+ 

* 0 

* * * * * * * * * _,_ + - -- -- -
----- -·--
- - -i + - - - - -
-I- -

I - -- -- -
I I = 1,_1 ~,----!--1 ...,.~"""'1 1 

+ = + + + I = 
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -I 

I - - - - - + + + -
- - - - - - - - -
* * * * ± * * * * - - + - - - - - -
- - - - - - - - -

796 - I*Ao[. -
797 - 0 -

I 

-!+ 1+1- - - - -
-1-------

1

798 -
799 -
800 -

I 
' '801 + 

802 -
803 -

0 

0 

0 
0 

-1+1+1------
- + + - - - - - -
- - + - - - - - -

- + - - - - + - -
- - - - - - - - -
- - - - - - - - -

~ ± - - - - -
805-,01---- --,== = 

* * * 100 
- - + u 
* + * * 75 
* * * 10 

0 
- e 

0 

* 29 - e 

+ - + - 0 

* ?*E.FI. * 100 
- + + 1.3 

+ + 

L±__l -

+ -
* * ?-C, -

- - ± 

* 100 

+ 1.3 

* 15 

0 
0 
0 
0 

0 
0 
() 

0 
0 
0 
0 
0 

0 
0 

e 
e 

* 20 
0 
0 

0 
0 

e 
- e 
- e 

- e 
e 

- e 
- e 
- e 
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Tableau I. - Table 1. 

Diagnosis 

Syphilis Mh. alii (nnn-syphilil.) Observations No. 

I 
Ill! I ~ I 

-:t 

I 
. I I 

I 

~ 

I 
0 ci. J I ;.. 

~ I II g -" .a 
I " Dingn. Aline 

.5 ~ I d r ~ 

u " r i 

I 
I I 

I I • 771 

• ·, I 772 

"' I \ 
Hamburu. 773 

I 
• 774 

:11. Basedow 775 
I (perlonia 

<!>t 
1 
Bronchil. acut. Hy- 776 
Apoplexia 777 
Apoplexia 778 ., Aortil. luica 779 

• 780 

e 781 
Gou. 782 
Gon. 783 

1 
Eczema 78·1 

/ Gon. 785 

Lupus vulg. N.H. Syph. 786 
Eczema Berlin 787 
Psoriasis 788 
Lupus vulg. 789 
Lupus vulg. 790 

• 791 

• 792 

•? • 793 

• 794 

• 795 
796 

• N.H. Syph . 797 

• Ulcus ad frenulum cr. ll0 167 798 

H.:emorrhag. cerebri. 799 

•' Scleros. diss. 800 

ot SO! 
Observ. R02 
Hepatit. epidem. so:l 

• ? Icterus grav . 801 
• t 80;) 
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Tableau 1 - Table 1. ' 

I 
I "' 

I 
I "' I "' Kahn "' ~ I ~ 

I I B.-W. R. n. I "' I > 

I "' I " ~ -

" B ;g 
I ~ ,., 

I 
'" 

;:; "I "' ~;5 ~"' No. . ~ "" ~ " " " 
~0' 

I ~ 
0" 5 ' Q 

~ "' E·~ 
0 " o• :: I ,e fb-3 -,c " I c 

-~ 
~0 

~ -" 0 " ·a g.:: 0 Ci "i:">, 0!1 0 ... 0 " :§ = dO z 
I 

>co I 
0 .Sit 0 ;;: " I 

a:! 

I 
~ .-. zz (/)~ ~ Q d " .-. I 0 0 " ~ ,_, 0.. Vi 

-I I 
- - - - - - - - 9 31/5 806 - - - - - -

- - - - - - - 9 807 - 0 - - - - - -
I 

;I - - - - - - - 9 808· 0 - - - - - - ' 
- I - - - - 0 809 - - - ± - - - =i 0 ± - - - - ± - - 0 810 - - -

811 - - - - - - - - - - - - - - 0 
812 ± 0 * * * * + * * * * * * * 10 0 
813 - - - -,-- - - - - - - - - - - 0 
814 - I*A•I - ± 1*1 - - - - i+l - - - 0 - 0 
815 - - - - - - - - - - I - - - 0 - - 9 

I I 
816 - - - - - - - - -

=i -
- - - - 9 

817 - 0 - - - - - - - - - - 0 - - 9 
818 - I*Asl - - - - - - - - - - - - 9 
819 - - - - - - - - - - - - - - - 9 
820 ± I*A·I~- - 1+1 ± - - - - - - -

I 
- 0 

821 - - - ± - - - - - - - - - - - 9 
822 ± - - + + - - - - - - - - - - 9 
823 - *A, ± + * ± - - - + - - - - - 9 824 + 0 * * * * + * * * * * * * 50 * 72 825 * *A, * * * * * * * * + * * * 50 * 59 

826 - +A, ± ± * ± - * * + + + ± * + 2% - 9 827 * *A, * * * * * * 0 * * * - ± * 
•r 

* 39 -0 828 - - - ± - - - - - - - - - - 0 829 - I+A,I - - - - - - - - - - - - - 9 830 ± 0 - + + - - - - - - - - - 0 
831 - - - - - - - - - - - - - - - 9 832 - - - - - - - - - - - - - - - 9 833 - - - - - - - - - - - - - - - 9 834 * 0 * * * * * - ± * -* + * + 2% + 6 835 ± 0 - ± - ± - - ± - - + ± ± 1.3 0 I 
836 - - - - - - - - - - - - - 0 -lj 6 837 - 0 - - - - - - - - - - 9 - - -838 - 0 ± 1*11 ± ± ± * *I* I* E. Fl. 1+2'/21 0 -839 - 0 - L±J,- - -

*I~ 
- - - - - - 9 840 - 0 ± * + - + + + ± ± - + 1.3 0 I 

• ; ,. 
Temperature de lmcuhateur: 33" C. - Temperature of incubator: 33 n C. 
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Tableau 1. - Table 1. 

Diagnosis 

Syphilis 

I II!I!Ili~IHI§I; 
lllb. alii (non-syphilit.) 

~I ~I J I 
• 
• 

• 
• 
• 
• 
• 
• 
• 

Diagn. Aliae 

Pleuritis exsud. 

Pleuritis exsud. 

Angina Vincenti 
Eczema faciei 

Gon. Condylom. 

Dementia praecox 

Observations 

N. H.Syph. 

No. 

806 
807 
808 
809 
810 

811 
812 
813 
814 
815 

816 
817 

N. H. Syph. 818 
819 

cl. no 294; N.H. Syph. 820 

cf.n•302:N.H.Syph. 821 
cl. n°4 822 

823 
824 
825 

Encephalit. epid. N. H. Syph. 

826 
827 
828 
829 
830 

• 

• 

0 

• 
• 

Lues cerebrospin. 

Dementia praecox 
Paranoia 
Depressio ment. 

Pleurit. exmd. sin. 
Pleurit. exsud . 

Encephalit. epid. 
Paranoia 

Malaria tract. 

831 
8:J2 
833 
834 
835 

cl. n• 79; N. H. Sypb. 836 
cf. n•178;N. !·!. Sypb. 837 
cf. n• SO; N. H. Syph. 838 
N. H. Syph. s:l9 

840 
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lfs . 841 - 0 - l*l - - - - - - - - - - 0 
842 - 0 - + ± - - - - - ± - - - - e 
843 - 0 - - - - - - - - - - - - - e 
844 - 0 - ± - - - - - - - - - - 0 
845 - 0 - ± - - - - - ± - - - - - e 

846 - 0 - - - - - - - - - - - - - e 
847 - 0 ± * ± ± - * * - * + ± * - 0 
848 - 0 - - - - - - - - - - - - 0 
849 * 0 * * * * * * * * * * * * 100 0 
850 ± 0 * * * * * * * + * * * ± 1.3 - e 

851 - 0 - [±] - - - - - - - - - - - e 
852 - 0 - + ± ± - - ± - - - - - - e 
853 - 0 - - - - - - - - - - - - 0 
854 - 0 * * * * * * * - * - - + - ± 4 
855 - 0 * * * * * * * * + ?+Cz - +* 5 - e 
856 + 0 * * * * * * + + + + + + 2Yz 0 857 + 0 * * * * * * * * * * * * 20 0 858 - 0 - - - - - - - - - - - - 0 859 - 0 - ~ - - - - - - - - - - 0 860 - 0 - ± - - - - - 0 - - - 0 

861 - 0 - - - - - - - - - - - - 0 862 - 0 - - l±J ± - - - - ± - - - 0 863 - 0 - ± ± - - - - - - - - - - e 86·1 - 0 - - - - - ± ± :, ± ?-Cz - ± 1.3 0 865 - 0 - - - - - - - - - - - 0 

866 0 i - - - - - - - - - - - - 0 -867 ± 0 - ± 1+1 ± - - - - - - - e - -868 - 0 ± ~ - - - - - - e - - - -869 - 0 - - - - - - 0 + - - - -870 - 0 - - L±J - - - - i+l - - - - 0 
871 - 0 ± - ± ± ± * 0 * * + * +2Y:. + 7 872 - 0 - GEl ± - - - - - - - - - - e 873 * 0 * * * * * r:t!:- * * * 874 0 * * * 5 * 85 - - - - -875 r-±. - - - - - - - e - 0 - - - - - - - - - - - e 

! 
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Diagnosis 

Mb. alii (non-syphillt.) 

~ 1-~ I ~ I ;:: ,: ; Diagn. Aline 

• 
• 
• 

• 
• 

• 

Dementia praecox 

Dementia praecox 
Kachexia sen. 
Dementia praecox 

Schizophrenia 

Kachexia sen. 

Dementia praecox 

Dementia praecox 

Dementia alcohol. 

Gon. 

Degenerat. psysch. 

Encephalopath. art. 

Epilepsia 
Bronch. acut . 
Dementia praecox 

Dementia praecox 

• ? !vielaena 
I Observatio 
I 

Observations 

N.H. Syph. 

\ 

(Hamburg 

Hamburg 

N.H. Syph. 

j N.H. Syph. 
N.H. Syph. 

No. 

841 
842 
843 
844 
845 

846 
847 
848 
849 
850 

851 
852 
853 
854 
855 

856 
857 
858 
859 
860 

Berlin 861 

I cl.n'192;N.H.S;1lb. 862 
cf.n'193; 863 
cf.n'195; N.I-I.Syph. 864 

865 

866 
= n° 955 867 
N.H. Syph. 868 
cl. n'10: N.I-I.Sypb. 869 
N. H. Syph. 870 

N.H. Syph. 

N.H. Syph. 

871 
872 
873 
874 
875 
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~ ~ a 5 0~ t ~ ~ ~ 0 .:i "~ -5~ ~ Co A " Oo 

~ 0 d -" ·a ::; "'"" 0 ~--
;; jt 

~c 
d .. ~ O'i "' ~" 0 "' 0 
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1876 -1- - - - - - I - - 0 1/s - 0 - - -
e - - - - - - -877 - 0 - - - -r± -

* * * * * * * * * * 5 * 74 878 * 0 * * 879 - 0 - - ± - - - - - - - - - - e 
880 - 0 - GEl + - - - - - - - - - - e 

I. 
881 0 - - -- - - - - - - - - - - e 
882 - 0 - - - - - - - - - - - - ,_ e 
883 0 - tttB - - - - - - - - - - e -
884 0 - - - - - -

=, 
- - - - e - + 

885 0 - -~- - - - - - - - - - e -

886 - 0 - - - -I- - - - - - - - - e 
887 - 0 - - - -!- - - - - - - - - e 
888 - 0 - - - - - - - - - - - - 0 
889 - 0 - - - - - - - - - - - - - e 
890 - 0 ± ± ± - - - - - - - - - - e 

I 891 - 0 - - - -~- - - - - - - - 0 892 - 0 - - - - - - - - - - - - 1- e 893 - 0 - - - - - - - - - - - - - e 894 * 0 * * * * * * * * * * * * 50 * 100 895 + 0 * * * * + * * * * * * * 10 * 21 

896 * 0 * * * * * * * * * * * * 100 * 147 897 + 0 * * * * * * * * * + + * 10 + 11 898 ± 0 - [fr] - - - - - - ± - - - 0 899 ± 0 - + - - - + * - ± - - ± 1.3 - e 900 - 0 - - - - - - - - - - - - 0 
901 - 0 - - - ± - - - - - - - - 0 902 ± 0 - GEl - - - - - - - - - - - e 903 - 0 - - - - - - - - - - - - - e 904 - 0 - - ± - - - - ± - - - - 0 905 * 0 * * * * * * * * * * * * 75 0 
906 + 0 * + * + + - ± - + + - - e -907 - 0 - - ± - - - - - - - - - e -908 + 0 * * * * * * * + * + + *± 1.3 0 909 * 0 * * * * * * * * * * * * 5 * 31 910 - 0 ± ± ± ± ± - * - * ± + I - - + 3 I 

I ,-
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Diagnosis 

Syphilis 

lllll!llljlgl~l~ 

• 

• 
• t 

• 

• 

• 
• 
• 
• 

• 
• 

• 

Mb. alii (non-syphilit.) 

Diagn. Aliac 

Eclampsia 

Kachexia sen. 

Acne vulg. faciei 
Lupus vulg. 
Observatio 

Lupus vulg. 
Lupus vulg. 

Bronchitis 
Observatio 

Observatio 

Ulcus molle 

mcus molle 

Morbilli 
Scabies 

Schizophrenia 

Observations 

Hamburg 
N.H. Syph. 

No. 

876 
877 
878 
879 
880 

881 
882 

N. H. Syph. 883 
cf.n°230; N. I-I-Syph- 884 

885 

886 
887 
888 
889 
890 

891 
S92 
893 
894 
895 

896 
897 

cf.n°233;N.H.Syph. 898 
899 
900 

= no 956 

Malaria tract. 

901 
902 
903 
904 
905 

906 
907 
908 
909 
910 
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I I 
e 1/6 911 ± - ± ± - - - - - - - - - -

912 - - - - - - - - - - - - - - e 
. 913 + * * * * * * * * * * ± * + 2Y, * 15 

914 - - - - - - - - - - - - - - e 
915 * * * * * * * * * * * * + 3 * 37 

916 ± - ± - - - - - _, - - - - 0 
917 + ± * * ± - * - -1* ± -E.FI. - - e 
918 ± - + - - - - - _I_ - - - - e i 919 - - - ± - - - - -· - - - - 0 

1920 - - - - - - - - - - - - ± - 0 

921 + * * * * + * * * * * * * 10 0 
922 - - + ± - - - - - ± ± - - - e 923 - - - - - - - - - + - - - 0 924 - - + ± - - - - - - - - - - e 925 ± ± + + + ± * ± - * + - ± ± 1.3 - e 
026 - - - - - - * * - * + - ± 1.3 - e 927 + * * * * * * * * * * ± + * 5 0 928 - - - - - - - - - - - - - 0 929 - - - - - - * * ± * + - ± - - e 930 - - - ± - - - + - + ?+C, - - 0 

\ 931 - - - - - - - + - + + - - 0 932 - ± * + * + + * + * ± - ++ 1.3 - e 933 ± * * * * * * * * * * * - * 60 934 - - - - - - - - - ± - - - 0 935 
*I * * * * * * * * * * * * 5 0 

936 - - - - ± - t + + + + - - ± 3 937 - - - - - - - - - - - - e -1938 - - - - - - - - - - - - e - -939 - - [±] ± - - - - - - - e - - -940 - - - - - - - - - - - 0 - -
941 - - - - - - - - e 942 - - - - - -- - - - ± - - - ± 943 [±] - - - - 0 - - - - - -I 944 - - - - - - 0 * * * * * * * * * * * * * 50 * 91 2/s I 9-15 - - - - -
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Tableau 1. - Table 1. 

Diagnosis 

Syphilis Mb. nlll (non-syphilit.) Observations No. 

I I !Il I ~ I "' I 
'" 

I ~I ~ I 8 I ~ ci. 
I II .s 0 .c ~ Diagn. Aliae 

~ 0 = p ~I ..-1 (,) E-< E-< 

et • 011 
Ulcus plantae 912 

• 913 
Psychos. man. depr. 914 

et 915 

Malaria tropic. Hamburg 916 
et 917 
et 918 

• Hemipleg. sin. cf. n° 201 019 
Observatio 920 

et Malaria tract. 021 
et 922 

et 923 
et 024 
et 925 

et 
Wlen 026 

et 927 
et 928 

et ()2!) 

et 030 

et 931 
et 932 

et 933 
et 93-l 

et 935 

' !)36 • ~Hamburg 
Uraemia . 937 

• 0:l8 

• N.H. Syph. 939 

• 940 

• 941 

• 942 
Malaria tropic. I N.H. Syph 9-13 

e? Malaria tropic. 1 Hamburg 94-l 

I• c!. n°500;N. H.Syph. 945 
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Diagnosis 

Syphilis Mb. alii (non~syphilit.) Observations No. 

I 
1-; II I 

:g 

I 
tb 

I 

~ 

I " I £1 
~ 

I 
<> " 

0 

I II <> ~ .c .c a Diagn. Aliae d 0 ~ q f-< ~ 
~ u f-< 

I 
I 

I • I cl.n'465; N.f!.Syph . 9-!6 

• cf. no 462; . . 9<17 
It cf.n°464; . . 9-18 

Lupus vulg. cf. U0 •163; . . 949 
Obs. 950 

• cr. ll0 678; . . 951 

• Pleurit. exsud. sin. cf. n°709; . , 952 

• cf. n° -100; urc. pen. 1921 953 
• •! Melaena cf.n°87'1; N. I-I.Syph. 9:YJ 

• cf. n° 687; . 955 

Morbilli ct. n° 902; . . 956 

I 
I Gon. cf. no 430; . . 1957 



" ;:; No. -;; 00 
0 = .s 

" ill .Q 
~ ~ 

0 0 

21/5 10 0 0 
1 Is 869 - 0 

22;, 53 - 0 

22f5 79 - 0 
31/5 836 - -
22/5 148 - 0 

23f& 167 - -
31/5 798 - 0 

22/6 173 - + 
23 Is 178 - -
1/6 837 - 0 

2315 185 - -
23;5 192 - -
1/6 862 - 0 

23/s 195 - a ref. 
1/6 864 - 0 

24 Is 230 - + 

Tableau 2. 

REACTIONS POSITIVES DANS LES CAS QUI N'ONT PAS ETE 

POSITIVE REACTIONS IN CASES NOT 

Kahn ~· "' B.-W. R. "' ..: R. ,; ,; 
-a " "' :5I = u ~ 

0~ :5 "' :;; ~ 

"' ~ oou ~ 
0~ ~ ~ .§ u " 'E>- ~= 0 ~ -a 3 .Q ~~ 0 

"' 0 = :ll~ 
0 oa ;; ill :.:: ;; u " ::l .!5 ~ &: 

~ -til cjl "' 
- - + - - - - + -- + + - - - - - -
- + - - - - - - -
- - - - - - - - -- - - - - - - - -
- - - - - + + - -

- - - - + - - - -- + + - - - - - -
- + + - + - - - -
- - - - - - - - -- - - - - - - - -
- + - - + ± - - -
- - + - - - + - -+ - - ± - - - - + 
- - - * - - + - + - - - - ± + - ± + 
- + * - - - ± - -

Les serums qui ont ete rc

Sera which have bcen1~ 

"' "' "' 
I 

"' . e ~ ci 

"' " 
,; ro > 

·-
o-.: ~~ ~ 

"'" "'~ " ~"' =u ~ "" """' 
u.C 

0 1-.';-' =o "" ~cil tf.J= z zz ~ 

- - - - e 
- - - - e 

- - + 1.3 + 9 

?-C, - + 1.6 a ref. 
- - - - e 

+ - + 1.3 + 4 

- - + 1.6 - e -
' - - - - e ,, 

!:: 

- - + 1.3 - e r· 
i 
I - - + 2!;. - e - - - - e 

± 0 - - e 

?-C, - + 1.6 - e - 0 - -
+ + + 2!;. - - e 

?-c. - + 1.3 0 

- - - - e 



Table 2. 

DIAGNOSTIQUES CLINIQUEMENT COMME «SYPHILIS,,, 

DIAGNOSED CLINICALLY AS SYPHILIS. 

examines sont groupes ensemble. 
re-tested are grouped together. 

Diagnosis 

Syphilis 

I lm I 
~ 

I I 
"' 
I I 

,: ~ til D. .8 " [ [[ "' ~ .Q ~ ~ 
0 ~ A ~ 

" '"' " ...< u 

• 

• 

• 
• 
•? 

.Mb. alii (non-syphilit.) 

I 
~ 

I 
0 a Diagn. Aline 
~ 

'"' 
Bronchit. acula 

Malaria tertian. 

Pleurit. exsud . 

Psoriasis 

Ulcus ad fren. 

Pleurit. exsud. 

Pneumonia 

Gon. 

• C. ma.xil. sup . 

Lupus vulg. 

Observations No. 

10 
869 

53 

79 
836 

148 
Ulcus curatum 

spontan. ·•t, 167 
798 

173 

178 
837 

185 

192 
862 

195 
864 

230 
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1/5 884 - 0 - * + - - - - - - - - - - e 

24 Is 233 - - - ± - - - - - + ± ?-C, - - - e 
1
16 898 ± 0 - * - - - - - - ± - - - 0 

24Js 238 - * - - - - - - - - - - - - - e 
24fs 2AO ± * - + - - - - - - - - - - - e 
24 Is 251 ± a ref. - - - - - - - * - - - - - e 
2415 279 + 0 - - - - - - - - - ± - - - e 
241s 287 * 0 - - + - - - - - - - - - - e 

. 2915 551 * +A, - - ± - ± - - - - - - - ± 4 

24j 5 294 + 0 - - + - - - - - - - - - + 3 -31
15 820 ± *A, - - + ± - - - - - - - - 0 

24 Is 296 + 0 - + - - - - - - - - - ± 1.3 a ref. 

2415 302 + 0 - - - - - - - - - - - - - e 31 /s 821 - - - ± - - - - - - - - - - - e 
2615 314 - - - - - + - - - - - 0 - - - e 
2615 335 - - - + + - - - - - - - - - - e 
25 ; 5 346 * +A, ± - - - - - - - - ?-C, - - - e 
2515 347 - *A·'] - + * ± - - - - - ?-C, - ± 1.3 - e 
25 Is 354 + - - - - - - - - - - ?+C, - - a ref. 
25/5 370 - *A, - - - - - - - * - - - e I - -
25 Is 389 - *A,\- - - - - - - - - e - - - -
25 I 5 391 - +A, - - - - - - -

I 
- - - - - ± 3 

' I 
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Tableau 2. - Table 2. 

Diagnosis 

Syphilis I\lb. alii (non-syphilit.) Observations No. 

I I III I 
~ 

I I 
~ 

I I I 
" 

I 
~ '" ~ 

" 0 ;: 0 
I II ~ ~ .Q 

.Q " 5 Diagn. Aliae :§ 0 ~ Q [-< " ~ u r.:J [-< 

Lupus vulg. 884 

233 Ulcus molle 
898 

Haemorrhag. cerebri. 238 

Pneumonia uf, \VR. -, 1\:ahn -, 
.i\I.T.H.-; 240 

Ulcus moUe Retested ~1 .. \VR. 251 
and~-; 

Dementia pnecox "f, \VR. -, I<ahn -, 
.i\l.T.R. -, :£ -; 279 

uM\VH. -, 1-\"ahn -, 287 
Dementia pnecox M.T.R. -;-, L; -; 551 

Ecz.ema faciei 294 
820 

I-Iypertroph. prost. 296 

302 
Gon. Condylom. 821 

Schizophrenia 3H 

Gon. 335 

Psoriasis vulg. 3,16 

Eczema seborrh. 3D 

Gon. 35cl 

Gon. 370 

N. V. D. 389 

Gon. 391 

418 
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s /s 421 +A, - - ± - - - - - - - - - - e -

2s /s 423 - *A• ± ± ± - - - - - - - - - - e 

2s15 428 - *A• - - - - - - - - - - - - - e 

26 Is 430 - *A, ± + * - - - - - - - - - ± 3 
2 Is 957 0 0 ± 0 0 0 0 0 - - 0 0 0 - 0 

26Jo 449 ± - - * ± - - - - - - - - - 0 

26 is 462 ± - - - - + ± - - - - - - - - e 
2 Is 947 0 0 - 0 - 0 0 0 - - 0 0 0 ± 1.3 0 

26 Is 463 ± - - - - + - - - - - - - - - e 
2 Is 949 0 0 - 0 - 0 0 0 - - 0 0 0 - 0 

2615 464 - - - - - + - - - - - - - - - e 
2/s 948 0 0 - 0 - 0 0 0 - - 0 0 0 - 0 

2s /s 465 - *A• - - ± + - - - - - - - - ± 3 
2j 6 946 0 0 - 0 - 0 0 0 - - 0 0 0 - 0 

2915 477 + - - - + ± ± - - - - - - - - e 
29/5 500 - - - + - - - - - - - - - - - e 
2 /s 945 0 0 - 0 - 0 0 0 - - 0 0 0 - 0 

29/5 501 + - - - ± - ± - - - e - - - - -
29 I 5 559 - 0 - ± + - - - - ± 3 - - - - -
3o I 5 612 - - - * - - - - - - - - - - - e 
30/5 615 * 0 - - - - - - - - - - - - - e 
30/s 626 * 0 - - - - - - - - ± - - - - e 
30/5 627 * 0 - - - - - - - - - - - - - e 
30 i 5 654 ± - - - - - - - - - - + 6 - - -
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Diagnosis 

Syphilis 1\lh. alii (non-syphilit.) Observations No. 

I I Ill I 
~ 

I ~I 
v. 

I I > 
I 

~ 

I 

c ~ ci. Q 0 

I II 3 .0 .a ~ § Diagn. Aline 
~ 0 ~ c 

'"' " b ..l 

Gon. 421 

Gon. 423 

Gon. 428 

430 
Gon. 957 

Gon. 449 

462 
• 947 

463 
Lupus vulg. 949 

464 
• 948 

465 
• 946 

• Eclampsia ,177 

500 
• 945 

• 501 

Hemiplegia sin. 559 

Ulcus molle 612 

Gon. 615 

Cholecystitis 626 

Gon. 627 

e 65,1 

I ' I ' I 
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0 0 :I1 " ~ " ~ ;; :::: " ..., 5i "' Vl 

3015 658 - *Aa - - - - - - - - - - - - - e 

3015 671 ± *A• - - + - - - - - - ± - - - e 

3015 678 - +A• - - - - - - - ± - - - - - e 
2 /s 951 0 0 - 0 + 0 0 0 - ± 0 0 0 ± 1.3 0 

30/5 690 - - - - - - - - - - - - - +2Yz - e 
3o ; 5 700 - *Aa - + - ± - - - - - - - - - e 

31/5 706 - *A, - - * ± - - - * - - - - - e 

31/5 707 - - - + - - ± - - - - - - - - e 

31/5 717 - *A, - - ± - - - - - - ?-c. - - - e 
31/5 74-1 - 0 - - + - - ± - + - ?-c. - ± 1.3 0 

31/5 754 - - - + + - - - - - - - - - 0 

31 /s 756 ± - - + - - - - - - - - - - 0 

31/5 786 - - - + + ± - ± ± + - + - ± 1.3 0 

31f5 796 - *A, - - ± + - - - - - - - ± - 0 

31/5 814 - *A, - ± * - - - - + - - - 0 - 0 

31 /s 818 - *A3 - - - - - - - - - - - - - e 
3115 829 - +A3 - - - - - - - - - - - - - e 
1
/s 8:39 - 0 - + - - - - - - - - - - - e 

1/s 841 - 0 - * - - - - - - - - - - 0 

1/6 851 - 0 - + - - - - - - - - - - e -
1/s 859 - 0 - + - - - - - - - 0 - - -
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Diagnosis 

Syphilis 

mi 
l\lb. nlil (non-syphiht.) Observations No. 

I I III I !I ~I Q 

I 
,; I !I I II § .Q ~ Diagn. Aliac 
~ 

u [-< (!) 

Dementia praecox 658 

• Degen. psychopath . 11/c WR -, Hahn -, 
:E-:-, li!.T.R.-

671 

678 
• 951 

Dementia praecox 
18/G Sigma-, 'VR -, 

M.T.R.- 690 

Dementia praecox Malaria tr. 700 

• 706 

• 707 

• 717 

Gon. 7·14 

Gon. 754 

Gon. 756 

I Lupus vulg. 786 

• 796 

• 814 

• 818 

Encephalit. epid. 
17

/ 1 '\YR -, Kuhn -. 
:E -, M.T.R.-:- 829 

Encephalit. epid. 839 

Dementia praecox 841 

Dementia praecox 851 

• 859 

7 
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'" '" '" '" B.-W. R. 
f{ahn ,_: al ci ~ R. 

" -' ..; u; 

" "iii "iii "' :;; "iii No. " o:2 
, 

·~ ~ c = .c s ~ ~ ~"" lJO' p 
~ 

c 0 ~ 
0~ ·:; ~ 

= "" ~ "'" .c~ 0: -;; ~~ ~ ~c 0 ~ 
u g!Jl u.C ~ E·~ .a 'L:>. .a ~" 0 "" 0 ?. ·a § e-::_3 0 

~~ 
0 OE > 1! 1!1 ~ ·;;; dO z ~1!1 " " u "' zz "'·~ q 0 " ~ " ~ ~ ~ .., 03 "" iii "' 

1- I 
±1-1-

I -I I 
1/6 860 - 0 +I -I- 0 - - - I 0 

I 
116 867 ± 0 ± + ± ' - - - e - - -~- - - -
2/6 955 0 0 - 0 0 0 0 0 - - 0 0 0 - 0 

I 

1 /s 868 -1 0 ± * + - - - - - - - - - - e 
1/6 870 - 0 -I- + - - - - + - - - I - 0 

1/6 872 - 0 - * ± -!- - - - - - - - - e 
I I 

1 /s 874 - 0 - - - - - + - - - - - I - - e 
2/s 954 0 0 - 0 0 0 0 0 - - 0 0 0 - 0 

1/s 880 - 0 - * + -~- - - - - - - - 1- e , 
I I 

1 I 6 883 - 0 - + -
_,_ 

- - - - - -
I 

- - e 
1/6 902 ± 0 - * -

-;;-1-;;-
- - - - - - i - - e 

2/6 956 0 0 ± 0 0 0 - - 0 0 0 ! - 0 
' 

2/6 939 - 0 - + ± -I- - - - - - - - - e 
I 

216 1943 -I 0 -I+ - _ ,_ - - _, _ 
-

I 
-

I 
-

I 
0 I I 



-95-

Tableau 2. - Table 2. 

Diagnosis 
-------~---------.----~~~--~~----1 

Syphilis Mb. alii (non-syphillt.) Observations No. 

ri!IIJIII~IXI~I I 
,: 

I 

~ 

I 
P. .8 0 

d s Diagn. Allae Q E-< ~ = <!J E-< 

I I I • 860 

867 
• 955 

Epilepsia ? nJ, WR -, Kahn -, 
~-. M.T.R.- 868 

Dementia praecox 870 

Dementia praecox u/, WR -, Kahn -, 
~-. M.T.R.- 872 

874 
• ? Melaena 954 

Kachexia senil. 880 

Acne vulg. faciei 883 

902 
Morbilli 956 

• 939 

I 
Malaria trop. 943 
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I I ol+ I I ol I I I ol+ I De Blasi 

0 0 00 0 0 00 0 0 0 00 0 DebaJns 
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Harrison to 

Wyler 
' 

+ + o=f: + =I= ol =I= I =I= ol+ + Jacobs thai 
::E 

Otto ::0 
I I I+ ol I + ol I+ + + o+ I+ Blumenthnl ;;l 

I I ol I I ol I I I ol+ I Pavlovitch 
2: 
~ ---. ---- --
~ 

I I ol I I ol I I I ol I Sierakowski !-" 
:0 

I I ol I I o+ I I I ol I Boas ::<: 
-· ·--·-·--- ::0" 

I I I I I I I I I I I I I I Kahn 
. s 

I I I I I I I I I + I I I 0 l\feinicke M. T. R. 

I 
~ 

>-3 
I 

~ 
co 

-- 1\j 

I I ol I I ol I I I ol I 1\liiller M. B. R. 

I I ol I I ol I I I ol I Nat yo 
No echi l.lurnra R. 
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I I ol I I ol I I I ol I Sachs s. a. R. Witebsky 

-- -·-- ---- ------- ·-·- ~- ··--·----· 

I I I I I I I I I I I I I I No rei Sqsma R.1 

·---

I I I I I I I I I 
0 0 0 0 0 0 

Vernes 
Bricq Varnes R. 

<P <P <P <P <P <P <P <P 
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Diagnosis 

Mb. alii (non-syphilit.) 

Dlagn. Aliac 

• 

• 
Epilepsia ? 

Dementia praecox 

Observations No. 

860 

867 
955 

"/, WR -, Kahn -, 868 
~-, M.T.R.-

870 

Dement!· a praecox "/. WR -, l{ahn -, 872 
~-, M.T.R.-

•? Melaena 

Kachexia senil. 

Acne vulg. faciei 

Morbilli 

• 
Malaria trop. 

874 
954 

880 

883 

902 
956 

939 

943 



Q 

Q 

23 /s 

I 
I 24/5 

2 

' 

ci ci B.-w. R. ..: ~ 

" " 
" " No. " Bt :5 "' -"' .. 

.81: " -~ .=: -~~ Jl .c 
3 ~CJ d " a;:; 0 

0~ ::<: :§ ~ " ... 
~ d ..-; .., iii 

I 
1 * * * * * * 2 + + * + - * 3 ± - - * - + 
4 * * * - * * 5 * * * + ± * 
6 * + * + - * 7 - - - - - -
8 - - - - - -
9 * * * * * * 10 * * * * + * 

11 -
12 * 13 -
14 -
15 -

0 0 0 (o 0 
16 ± 
17 * 18 -
19 * 20 0 - - - ± -
21 -
22 -
23 -
24 -
25 -

0 0 0 0 0 
26 -
27 -
28 0 
29 -
30 -

"' ~-"' ,aoo 
".c 
""' (/.).'::: 

s:: 

* -
-
+ 

E. Fl. 

-
-

E. Fl. 
E. Fl. 
E. Fl. 

0 

-

0 

Tableau 3. 

LIQUIDES CtPHALO

CEllEBllO-SPINAL 

~ ci 

[ 
~ " > 

~.[ " .. 
0 .. " z >CQ 

+ 3 * 126 1 

+ 1.6 * 48 

+ 1.6 * 30 
+ 2% - e• 
+ 2% * 117

1 

+ 2% * 12 
+ 1.3 + 8 

- I + 7 I 
+ 3 * 141 
+ 2% ± 1 

- 0.9 + 7 

+ 1.3 * 129
1 

- + 11' 
- + 8 l 

- + 7 

- * 114
1 

+ 2% * 36 l 

- ± 5 
+ 1.6 * 119 - ± 2 

- - e 
- * 119 - + 9 
- ± 4 
- + 6 

- + 8 
- + 9 
- + 7 
- ± 5 
- + 8 . L1quores contamm. decompos. • Exammes Ie "I T t 1 

5. - es ec on 2Djr.. 



Table 3. 

llACIDDIENS. 

FLUIDS. 

Syphilis 

' lm I 
~ 

I I 
~ 

I I .3 
" ...l 

/ 

ot 
.t 

.t 

.t 

G>t 

et 

"t 

<it 

• 
g? 

' 
" 
.t 

9t 

o' 
i 

,, 
I 

~ 

I 
~ 

~ .c 
0 "' u E-< 

• 
• 

.t 

et 

et 

.t 

! 

Diagnosis 

Mb. alii (non-syphilit.) Observations No. 

I ~I 
k 

I 
.;. d 0 

,Q s Diagn. Aline 
~ E-< " E-< 

et 1 
et 2 
et 1926 Malaria trac-t. 3 
et 1927 . . 4 
et 1926 . . 5 

Berlin 

• 6 
7 

Schizophrenia 8 

• 9 

• I JO 

I\ 11 
12 
13 
H 
15 

16 
17 

Paraplegia 18 
19 

et 20 
·Paris 

21 
22 
23 
24 

Herpes 25 

26 
27 
28 

I·· 
29 
30 

I 

I 
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Tableau 3 - Table 3. 

"' 
~ ~ ~ 

~ 

B.-W. R. '" 0 [ 
~ "' " '" '" 

~ 

" " ~EI d No. ~ 

~.g £a :5 .<: "' " OJ Q .B'E ~ " ~ .o~ 
~ .<: ·a ""' " i::>. "' ~~ ~ a ~~ 0 

:;~ 
0 OS :.:: :§ );! UJ~ 

z >co 
" ~ ~ '"' 

~~ .... 
;r: i'ii 

24/5 31 - - - 0 - - 0 - I + 8 I 
32 - - - 0 - - - I + 7 
33 * * * * * * + 3 * 127 
34 - - - - - - - I + 10 

25/5 35 * + * * * ± - + 1.6 ± 3 

36 - - - - - - - - ± 1 
37 * * * + * * * + 2% * 89 
38 - - - - - - - - 0 
39 - - - - ± - - - ± 2 
40 ± - - - - ± - - - e 

41 - - - - ± - - - - e 
42 - - - - ± - - - 0 
43 ± - - - ± 0 - - - ft 
44 * * * * * * * * 10 * 129 

. 26fi 45 - - - I - - - e 

46 - - - - - - ± 4 
47 - - 0 
48 - - - 0 
49 -

I 
- 0 

50 ± - 0 
0 0 0 0 0 0 

51 - - 0 
52 - - ± 4 
53 -

* 11 
54 

-- + 7 
55 -- 0 -
56 - 2 57 -- I 58 ' - ± 5 - ± - - - 0 59 -

I I I 60 - 0 I + 8 I 
0 - I + 11! I 0 0 0 0 0 61 -
I I I I I 62 + - I + 7 

63 I - 0 + * * 64 * + - ± 3 0 

I I I I 65 - I * 25 * 97 
I I - * 14 
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Diagnosis 

Syphilis l\Ib, nlii (non-syphilit.) Observations No. 

I I III I 
~ 

I 
tb I ~ 

I I 
> 

I 

~ 

I 
~ ci. .& 

0 

I II " ~ 

I 
.Q 

" E -;; 0 ~ 0 ~ Diagn. A1iae 
...l u E-< E-< " 

~ 
E-< 

-
Paraplegia \ 31 
Uraemia 

lp"'" 
32 

• 33 
Arteriosclerosis 34 

et 35 

Dementia praecox 36 
et 37 

Encephalit. epid. 38 
Dementia senil. 39 

et Malaria tract. 40 

Dementia praecox 41 
Dementia alcohol. 42 

et l\Ialaria tract. 43 
et 44 

Observatio 

\ 

45 

• • 46 
Arterioscl. cerebri 47 
Parkinsonism us I 48 

et 49 
et 50 

Dementia praecox 51 
et 52 

et 53 
et 

) Paris 
54 

Arterioscl. cerebri 55 
! 

Observatio 56 
Delirium alcohol. 57 
Bronchit. chr. 58 
Dementia praecox 59 
Debilitas mental. Observ. 60 

Dementia praecox ! 61 
Dementia senil. I 62 
Artcrioscl. cerebri I 63 

• 64 
et 

I 65 

I 
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"' "' ~ "' ~ 

B.-W. R.· ..: ~ 0 [ 
;:l "' '" "' E 

No. OJ Oi 
" ~ti ~ ~ :5 "' "" ~ 

" 
~tr 0 0~ 

o~ ~ ~ " "'~ ~ .:= ~" ~ ~~ "' ·a § ~"' ·~>, .Q 
~h ~" " ss~ z ~aJ ?.~ 

0 OS :<: ·;; ~ ~ 

" ~ ~ ~ :;:: ..., a; 

25/5 66 + - ± - - * - - 0.9 ± 3 
67 - - - - - 0 E. Fl. - ± 1 

I 68 + + * * * * + - 0.9 * 114 69 - - - - ± - - - 0.9 - e 
70 + - - ± ± + - - 0.9 ± 2 

71 * * * * * * * + 2Y. * 77 
72 * * * * * * * - 0.9 * 126 73 * * * * * * * * 5 * 136 74 + + * ± - ± E. Fl. - - e 
75 - - - 0 - - E. Fl. - 0 

76 - - - - - - - - + 2 -77 - - - - - ± - - 0 
78 + - - ± - * ± - + 7 
79 - - - - - - - - - e 
so * * * ± + * ± + 1.6 ± 5 

81 * * * * * 0 + + 2Y. * 70 
82 * * * * * * * * 5 * 132 83 * * * * * * * + 2Y. * 127 M * + * * * * * + 2Y. * 125 85 * * * * + * - - 0 

29/5 86 * 0 0 0 ± * 0 + 2Y. * 114
1 

' 

87 + - ± 0 - + 12 1 
88 + * * - + 1.6 * 141 1 
89 - - - - - ± 3 1 90 - - ±1 - - + 10 I 

91 - - - - - ± 5 1 92 + - - * - * -
* 49 I -93 * 0 0 * * * 0 + 2Y. * 134 1 9l * 0 * * + 2Y. * 96 I 95 * * * + 2Y. * 124 1 

96 + * * * 5 * 119
1 97 ± - + - 6' -98 - - - - - - - - e 99 + + * ± - - - - e 100 * * * * * * - + 1.6 * 104 

1 Examines avec nne anti CJU te de llqu1de msufll~ante (1 2 t o R a • 
1,60 em'). - Tested with too small quantity of fl .'d (el ., •' em au ~Ieu de 
of 1.60 cc.). U! ·- and 0.8 cc. Instead 

' Examines le '" '•. - Tested on '%. 
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Diagnosis 

Syphilis :\Ib. nlii (non-syphilil.) 

• 

• 
• 
• 
• 
• 

Dementia alcohol. 

Mb. Alzheimer. 
Lues cerebri 

Lues cercbri 

Observations 

' 
\ 

i 
Malaria tract. 192() 

:1 II Hl25 

J I 1925 

\ ""u" 

\\'icu 

Malaria tract. 

No. 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
8<1 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

100 
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,; ~ 

I 
,; 

,; 

I 
,; ,; 

~ 
: 

B.-W. R. '" 0 
~ 

~ 

~ '" "' ~ 

Q 

<i ~ » -;; No. ~ 
~ U':.;; o; ~::;' 

~ ;:; "' .§ -" ~ 0~ o- .~ -" -".o " E·C ~~ ~ -~ § ~~ c ·i:~ .0 -~ d = d- z ~p:j 0 06 ~ <l (/Jr;; ~-- ~ " ~-- .!l " ::;: a; 
I I 

29 /s 101 * * * * * * * * 5 * 119 

30 /s 

102 ± OEJ ± ± - - 0 - - e 
103 * * * * * * * + 1.6 * 123 
104 - - - - - - - - - e 
105 * * * * * * * + 1.6 * 137 

106 - - - - - - - - - e 
107 - - - - - - - - - e 
108 * * * * * * * ± 0.9 * 146 
109 * * * * - * - + 2 * 136 
110 * * * * * * * * 15 * 136 

111 + + ± * - + - - - e 
112 - - - ± - ± - - - e 
113 * * * * * * * + 1.6 * 113 114 * * * * + * ± + 2Y. * 133 115 + + + * - * - ± 0.9 * 65 

116 - - - - - - - - ± 51 
117 - - - - ± - - - - e 118 + * * * * * * + 2Y. * 124 119 * + + * - * - ± 0.9 * 34 120 * * * * + * - + 2Y. * 116 
121 - - - - - - - - - e 122 * * * * * * + + 2Y. * 112 

1 
Examines avec une quantite de liquide insuffisante (1 2 et 0 8 em' au lieu de 

1,60 em'). - Tested with too small quantity of fluid (1.2 ~nd 0.8 ee. instead of 1.60 ee.). 
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Diagnosis 

SyphiUs 

IIIIIII!Ijl~l~l~ 

• 

.i\Ih. alii (non-syphilit.) 

Diagn. Aliac 

Encephalit. epid. 

Dementia alcohol. 

Encephalit. epid. 
Schizophrenia 

Lues cerebrospin. 

Dementia praecox 
Dementia praecox 

Psychos. man. depr. 

Observations No. 

101 
102 
103 
!04 
105 

106 
!07 
108 
109 
110 

111 
!12 
113 
114 
115 

!16 
117 
118 
!19 
120 

121 
122 
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OBSERVATIONS ON THE RESULTS OBTAINED. 

PRoFEssoR D. DE BLASI. 

Concerning /he Resulls on May 30/h. 

Not havin" been able, as is usually the case, to make a second 
test after a co'Ovenient interval, I have given the resulls of the first 
test, immediately aft~r haying_tak~n the tubes from the thermostat. 
This must he borne m mmd 111 vrew of the fact that some of the 
results, though slronhgly p1osi~tive during the first test, ran be due 
to a simple delay of emo ysr.>. 

DR. E. DEBA!NS. 

Like all unhealed-serum methods, our technique requires fresh 
sera, i.e., sera taken twenty-four o: ~arty-eight ho~rrs befo~e exami;ra
tion. These are the normal conrhtwns of work 111 the drspensanes, 
institutes and hospitals in the Paris area. 

The Conference was working simullaneously on very fresh sera 
and sera of varying ages, up to nine days in certain rases (sera 
Nos. 554-569). We were obliged to increase lhe customary doses 
of alexin required for super-activation, and there was consequently 
an excess of alexin for the fresh sera and a shortage for the older 
sera; in the case of the latter, it was often difficult to read the results. 
These anomalies led in a number of cases to discrepancies as regards 
both sensitivity and specificity; this is what we found when we 
compared the results we obtained before the Conference with those 
obtained in the course of its work with sera from patients personally 
known to us which were sent to Copenhagen by aerial post on our 
instructions. This instance clearly illustrates our observations. 

As nobody but ourselves uses a fresh-serum method, we were 
at a disadvantage, and our results are not strictly comparable with 
those of our colleagues. In spite of this unsatisfactory position, an 
examination of the .results obtained will show the future importance 
of a comparison between our method, applied in normal conditions, 
and, in particular, the flocculation tests, in the detection of hereditary 
syphilis and latent or unrecognised syphilis in general medicine and 
surgery. 

OnsEnvATIONs BY Dn. E. JAconsTHAL. 

. Th_e Serum Conferen_ce at Copenhagen yielded a surprising result, 
smce It. cannot he demed that the testing of the serum - not of 
the flUid - by means of complement-fixation crave less constant 
and less reliabl~ results than the precipitation n';'cthods. It must, 
however, be pomte~ out t_hat a research worker experimenting in 
a laboratory to which he rs not accustomed is far less favourably 
silu~ted than he would be in his own laboratory. Thus, at Hamburg 
for ms_lance, th_e complement is never used only a few hours after 
~ollectwn, but IS allowed to stand about twenty-four hours until 
It has. acquired a certain consistency, while the sheep's blood is 
used .m a far _l~ss concentrated form. Further, according to the 
nnammous . opmwn of the research workers who employed com
plcmcnt-fixmg methods, the reagents supplied were, for some 
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unknown reason, less satisfactory than usual on certain days especially 
the !ast day_s. If one considers, for example, the results 'of Jacobs
thai s exj)crnnents, one finds that, while on the last three clays of 
the cxpcnments a large number of non-specific results were suclclenlv 
obtained, there were practically no such results during the firs't 
days of the . Conference. (A confusion, no longer explicable now, 
must_have ar1sen in the case of serum 185, which is a distinct exception 
to. li1IS rule and which gave a + +result in Jacobsthal's experiments 
w1th all, even the weakest reactions.) The above consideration. 
moreo_vcr, shows that the precipitation methods arc, as it were, less 
sens1t1ve as far as changes of the local conditions are conccrued which 
must be considered a material advantage. It is only very 'seldom 
that we (Jacobs thai) obtain non-specific results in our own laboratorv. 
The extract I used in Copenhagen appeared, for reasons unkno\vn 
to me, to have reacted far more strongly than usual. At home 
such an occurrence is always counteracted by the clinic, and above 
all by the parallel use of precipitation methods. This, however, was 
not allowed at Copenhagen. 

It must be pointed out in particular that, on the last day of 
the experiments, .June 1st, 16 non-specific positive reactions were 
suddenly obtained. If that day's results were disregarded - in 
practice the results of such a" day of non-specific positivity" would 
always have been automatically eliminated- the Jacobs thai metho
dology would appear in a more favourable light, especially ill view 
of its great sensitiveness in the indisputable cases of syphilis. 

PRoFEssoR R. i\h)LLEn. 

I should like to make the following observations concerning our 
own M.B.R. results (clotting lest). In non-syphilitic cases we obtained 
7 doubtful= ±reactions and one +reaction. Of these 8 reactions,:·; 
were repeated. One of the 3 cases was the + case which gave a ± 
result on retesting. The results of the other 2 ± cases were unchanged 
when retested. \Ve think that the results of this retest should be 
reckoned among the successes of the i\LB.R., as it points to the 
constancy of the reaction, and the value of± tests in cases of syphilis 
can he determined accordingly, since they may probably he construed 
as genuine and not merely accidental ± reactions. Only the o11e 
non-syphilitic + case became a ± case, which after all should also 
be counted as a success. Instead of this, in the final results, 
these 3 + retest reactions arc classed separately as non-specific 
results, aiid. by this classification, in the clotting reaction, the results 
for non-syphilitic cases are given as one + and 10 ± reactions, 
instead of one +and 7 ±- This point might also be taken into account 
in the case of the other persons concerned in these researches. 

Dr. K. NoREL. 

The extract for the Sigma reaction used during the first two days 
of the Conference gave a flocculation of quite a di!Ierent type from 
the usual· it was therefore abandoned and a fresh preparatioll was 
used for the rest of the tests. It might he of interest to draw atten
tion to the fact that five out of six non-specific weak positives (1.6 
to 2 '/o units per cc.) obtained during the Conference were found 
with llrcclsely this non-typical reacting extract. 

PROFESSOR 0TT0 1. 

In checkin" the original report of Dr. Blumenthal, I discovered 
that on .June 30th, the serological diagnoses reported by him were 
erro{1eous in regard to a certain IJutnbcr of sera, because the reading 

1 Sec also Annex: 2. 
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on that day differed from his usual procedure. The results of the 
following tests should therefore read: 

Serum 58"1 + instead of ± 

" 
586 * " ± 

" 
587 + " 

, ± 
589 * , ± 

, 5!H + , ± 
, 595 + , ,. ± 
, 598 ± , 

600 ± , 
, 604 ± , 

G:J5 + " ± 

PROFESSOR SACHS. 

Professor Sachs desires to put forward the following consideralio.ns 
in connection with the critical estimate of the value of the matenal 
collected at Copenhagen. 

The essential factors in the ulilily of any process of serological 
diagnosis for syphilis arc sensitivity and specHlcily. In an estimate 
oi the diagnostic value of a lest, sper:ificity must carry the greater 
weight. With the material in cruestion, it is difficult lo judge of 
the specificity, because all the tests under consideration- even those 
practised separately by individual methods - which yielded, by 
anamnesis, indications of latent syphilis, were taken as characteristic 
for syphilis. It is impossible to dedcle a priori whether in such cases 
the reactions are specific or non-speeific. Accordingly, il must be 
remembered that the results in reference to the specificity factor 
are somewhat less satisfactory than would appear from the 
recapitulatory tables. ln addition, a complete estimate of the 
value of the material must take account of the + reactions, because 
experience shows that on repetition ± reactions sometimes give a 
+. and, conversely, + reactions may give a +. For this reason, 
± reactions in control cases should always be regarded as borderline 
I"Pactions, which are ecrually capable of turning out as non-specific 
reactions in certain circumstances. The actual factor of sensitivity 
and specificity would then be found by adding the +and + reaetions 
together. -

PRoFESson A. VEHNES. 

The Serological Conference held by the Lc.aaue of Nations at 
Copenhagen in 1928 with the object of improvina th~ creneral conditions 
nec~ssary for the camp~ign agai_nst syph!lis olTe~d m~ excellent oppor
tumty for representatives of s1xteen different cnuntrics to meet and 
compare, by c01;ducling experiments on about a thousand sera, 
th~ met_hods w~~~~ they regarde~l as giving the !Jest results. All 
tins wo1k, for ~vluch the preparatwns were carried out in a manner 
that does crecht to the ability of its organisers, was conducted in 
an at1~1osphere of. extreme courtesy and with a universal anxiety 
to achJCve some progress. 

·dIn. this. spiljt, the Ins.titu_t prophylactique · was obliged, in 01 er to assure 1ts co-operatiOn m the Conference's work, to abandon 
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all its usual principles and all its methods for the lime being; and 
we feel bound lo give an explanation here. 

1. In the c!ays when it was almost impossible to detect syphilis 
exce1JL by skm. or mucous-membrane lesions, these lesions were 
descnbecl as pnmary, secondary or tertiary according to their 
n ppearance .. 

In that distant period, it was not suspected that syphilis might 
lake a chffcrcnt eourse. 

\Ve now know that manifestations of the secondary type (mueous 
patches) may be observed in lhe most advanced sta«cs of lhe 
disease, and conv~rse!y manifestations of the tertiary {gummata) 
may appear even 111 Lhe first stages. 

Furtlwr, we know that the immense majority of syphilitic cases 
present no apparent symptoms, but that the expression "latent 
syphil_is " itself merely conceals localisalions which could only be 
cslabltshed by very careful medical exploration: mediastinum, 
kidneys, liver, heart, ductless glands, Erb's paraplegia, etc., and, 
above all, that syphilitic meningitis which produces not the slightest 
disturbance of lhe reflexes unlil il has attacked lhe nerve centres 
and duels enveloped by the meninges and which, if not promplly 
checked, ends in tabes and various forms of encephalitis. 

All this shows the necessity for close contact bel ween serology 
and clinical practice, so that serology, based primarily on the firm 
foundation of careful medical observation, may in clue course furnish 
the doctor wilh accurate results. 

2. It was through sustained clinical observation that we were 
led nearly twenty years ago to the fundamental conelusion thal 
serology would be condemned to remain a rudimentary science if 
it could only produce + or - results, while in clinical practice and 
in all the other laboratory sciences fluctuations are observed and 
noted. 

By making a protracted graphical study of these fluctuations 
in the blood and cerebro-spinal fluid of the same subjects, who were 
kept under constant clinical observation, we succeeded, by repealed 
improvements of our technique, in recording Ulese fluctuations on 
a scale ranging from 0 to 150 and upwards, all personal influence 
on the part of lhe operator being eliminated. 

At the Conference, however, in order that our resulls might be 
comparable with the others, we were asked to express them by the 
symbols +, ± and -, which we thought we had buried for ever 
when we established our first scale in HHO. 

After some consideration, we agreed to make this temporary 
concession, as we saw no serious objection to it. 

For one thing, no one smiles nowadays, as they did when I wao; 
beginning to demonstrate that "aceurale serology throws light on 
the treatment of syphilis ", and when only perhaps two foreign 
writers, Boas and Blaschko, shared my view. Also it was obviously 
useful that those who think only in terms of-,±,+, or even + + 
and further multiples of +, should be shown that a method of 
measurement mechanically regulated to throw light upon the lreat
tnent throws light also npon the diagnosis. 

It must be· also remembered that many sera were not in a 
snfficienlly preserved state for our reaction. 

Alteration of the serum due to age can produce a slight floccula
tion in the non-syphilitic sera, and can sensibly diminish the floecnla
lion in ea.;cs of syphilis. A number of lhe results shown in the 
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tables must be set aside for this-reason', because it is apparent 
that the comparisons must bear on the modificati~ns of the serum 
resulting from syphilis, and not on those which result from 
putrefaction. . . 

Our method of measurement takes particularly mto account the 
control of treatment, which gives it, in consequence, a ~neness of 
diacrnosis on condition, I must repeat, that the sera are m a state 
of preser'vation such as we have in Paris. They should be used 
fresh, or have not been in transit more than three or four days, and 
all the usual precautions- should, of course, be taken as regards 
temperature and asepsis. 

Cerebro-spinal fluids should, however, be always examined on the 
same day as they are taken in the same way as for tbe leucocytosis 
test. 

OBSERVATIONS uPoN GurNEA-Pra CoMPLEMENT BY DR. E. J. WYLER 

For the Bordet-\Vassermann tests carried out at this Conference 
by the Harrison method, complement was prepared as at home, 
the serum being taken ofi the clot four hours after the animal has 
been killed. The titres of the complements obtained in Copenhagen 
have for the most part been low as compared with those generally 
obtained at home, using the same hmmolytic amboceptor and the 
same strength of corpuscule suspension as ascertained by hmmo
globin measurement (Bigger's method). The titre of complement 
at home rarely falls below 1/60. The titres of complement (three 
guinea-pigs pooled in equal amount) obtained at this Conference 
were as follows: 

May 21st: About 1/40. 
May 22nd: do. 
May 23rd: 1/30. The same result was obtained: 

(1) With two further samples of blood corpuscules · 
(2) With a di!Ierent amboceptor; ' 
(3) With double the usual sensitisation. 

May 24th: 1/55. 
May 25th: 1/30. \Vhen the. three component complements were 

separatel:y titrated, t\~o. of them gave no lysis at 
1/30, while the remammg serum crave a hicrher 
ti~re than 1/40 (no higher dilution than 1/40 bwns 
tned). 

1 Esp~cially for the most obviously bad sera (chylous sera granular sera whether 
a~compan~ecl or n~L by the phenomenon of "silky waves" '(ondcs so ruse~) winch 
'"C f~dc~v~urcd to Improve so far as po~!'ibl'? by complicalions of techniJuc (prOlonged 
cern rifuoatwn .. morc-~rcquenl lest readm~ m the course of the experiment) Some 
o the numbers arc given IJclow: · 

3 1H 190 25·1 329 393 472 599 4 121 191 720 255 332 39·1 476 600 6 123 192 256 333 737 
9 101 479 601 738 128 193 26•1 334 •102 485 602 15 138 19{ 265 335 751 

24 403 490 623 807 tag 195 266 336 32 140 196 40·1 491 625 813 274. 339 412 49 143 199 277 511 632 839 346 413 513 63-l 53 146 203 280 i\47 855 
63 150 215 281 

415 518 639 876 
64 3·19 -117 520 6<11 892 151 216 282 3S3 65 153 218 283 354 

430 54:{ 648 8!)3 
73 171 220 

432 548 651 t)tl7 28·1 357 138 78 173 22() 556 067 8!)U 285 361 439 79 174 228 286 362 
578 668 <!02 

81 179 229 2!H 373 
446 582 677 fJ03 

96 183 233 295 376 
450 583 683 024 

10-1 184 244 453 S84 688 U25 
108 187 

296 377 455 588 693 2·15 306 378 9:29 
109 188 248 317 386 

159 595 69·1 !nt 
113 189 253 461 596 717 H·ll 327 392 470 597 
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May 26Lh: 1/45. The three component complements, when 
separately titrated, gave about the same titre. 

May 29th: 1/45. Ditto. 
May 30th: 1/75. Thi.s complement was composed of two sera pooled 

in equal amounts. A third serum crave a sJiahtly 
lower titre. The complement used on this"' day 
by the other delegates (consisting of the serum 
of numerous guinea-pigs) was also titrated bv me 
and gave 1/40. • 

Three further complements of single guinea-piers «ave respectivelv 
> 1/60, > 1/60 and 1/40. "' "' " 

May 31st: 1/70. This was the same complement as that used on 
the previous day, which ha.d been kept frozen 
overnight. The mixed complement used by the 
other delegates gave 1/40. 

June 1st: 1/70. This was the same complement as that used on 
the previous day (and also on May 30th) which 
had been kept frozen overnight. 

In the technique under consideration, the complement is titrated 
in presence of excess of amboceptor. Low complement litres tend 
to decrease the sensitiveness of the test. Thus a serum tested at 
the conclusion of the Conference Tests with three di!Terent comple
ments giving titres of 1/40, 1/70 and 1/70 respectively (the other 
ingredients of the test being, of course, the same) gave + with the 
weak complement and ++ with the other two. With seven other 
weakly reacting sera there was generally a tendency for· a slightly 
increased degree of lysis with the weaker complement. 

These low complement tilres obtained at Copenhagen are of 
interest. Four of my guinea-pigs were despatched by aeroplane 
from London, two of these were used in the comparative tests indicated 
in the preceding paragraph. These were the two animals which 
yielclecl a tilre of 1/70.1 i\Jy animals are feel exclusively on oats 
and cabbage; the Institute guinea-pigs on barley, oats, beetroot 
and hay. Is it possible that this is connected wilh the di!Ierences 
of complement tilre? I am not aware of any work in this connection 
except that of Griffith and Scott (Ministry of Health, London), who 
found that, when guinea-pigs are fed exclusively on green food, they 
get very thin, but their complement titre is not a!Iected. 

Certainly the animals used at the Serum Institute are often small. 
For my own work, I make it a rule to use only well-grown male 
animals (feel as slated) weighing usually about 700 grams. They 
are alwavs weighed before use and if they have lost weight arc 
rejected.· They are never used for inoculation purposes. 

1 The seru of the remaining: two guinea-pigs WC'rc tilrntecl n few days laler and 
gave rcspcclivcly 1/80 and 1/UO. 
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Appcntli:x 

)IQTE ON THE PHEPAHATOHY WOHJ( CARHIED OUT AT THE 
PROPHYLACTIC INSTITUTE (PARIS) FOR THE COPENII.-\GEN 
CONFERENCI~, PHESENTED HY DR. VERNES, DlJHTNG 

THE CONFEHENCE. 

Gentlemen, · p 1 1 1·. 1 t t t 1 · I wish to bring to your not tee the worl< that the Pa~IS r~~ 1Y nc It; ~s I u c_ 1,1~ 
undertaken for the Copf'nhagcn Conference. \Vc hav': mvcslit':>ntcd ccrlam tests. for 
flocculation, comparing litem with our own reagent', whtch, n-; you Imow, hns rcmm~e.d 
absolutely Wlchan.-rcd since March HH7. The method we now follow, aflcr succcssi\C 
improvC'mC'nts i;1 ~ur optical. material, lw<; not been chn_n~cd since 1021. The work 
invoJ,·cd in the studies for this Conference hns been constdcmblc. . 

\Vc received the material for the Sachs reaction on January 12lh and have earned 
out 2,320 tests up to date. . . . . . , . 

The material for the ~IeimCli.C reactiOn was rer.eived on January 12th and 2,320 tests 
were made. 

\\'c recC'iVNl the material for the Si~ma rcaclion, as modif1C'd by Dr . ..\Iadsr>n, on 
::\larch Hth, and have carriNl out 5SO tests. 

The m:itC'rial for the 1\ahn reaction reached us on i\Inreh 2-1th andlws been employed 
ror 6·10 tests. 

Thus, including our current work, we have carried out 25,20;') sero-reaclions in O~Jr 
Jaborntory during U1is periorl, in acldili()n to 'l,J!Jtl serolo71cal tests for tuberculosis. 

At the rC'luest o[ the President of the Health Committee, Dr. Madsen, rmd the 
Director of the Health Section, Dr. Hajchman, 128 sperim~ns of ccrcbro·spinal fluid 
were sf'nl by air mail from Paris to Copenhag-en. 

These ff':i:ls WC'rP cnrricd out in the Iabowtories of the Paris Prophylactic Institu!c 
(36, rued' Assas) with, I assure you, just as much meticulous care a.;; if we had performC'd 
them ourselves. The interests o[ the pnlient have been paramount. 

So, in addition lo the notation which harl hcf'n <;ugg-estcd to u<;, \YC have ~ddPd the 
photomrtric notation for the two reaction.;; which lend themsC'h·es lo it, namely, lhc 
Sachs and i\teinicke tests; 

\VIwn ffi('3SUrcd with the photometer (this is ernploy('d 110\vadays for nil ldnds of 
ultra-nne mensuremenls in serologicr~l worl;:: urea, cholcsterin, calcil!m, phosphates, 
magnesium. glucose, uric ncid, albumin. etc.), both these test"', particularly the Sachs 
reaction. have much in common with our own, in that they tend thcmsC"lvcs ton graphic 
representation lKtsed on photometric indicalions. \Vilh so liltlf' lime before u.;;, we 
could not do more than begin a compnrati\·e study of thi:i: natllrr.: lml, now that WP nrc 
provided with the ncccss;:try org:misation, WP propose to continue il during the coming 
months. 

\\'e can only suhmil the beg-inning., of chnrls, chiefly of syphilitic cases put under 
treatment immediately on .arrival. with the descending curvr. following- Lrentmcnt. 

Another part of our do'::'..umentation con<"crns cnsP.s which. judging hy our experience 
- our observations extend over an uninterrupted period of sennlecn yenrs - can be 
re~arderl as curer!. 

The following points must he borne in mind: the p;reat dimcnHy hos been to 
cstahlish a dP.finite line or clt!m~rcalion between syphilitic and normal sera. since 
?YPhilitic flocculability is simply ~m exa~gcration of normal IJocculability. just as fevf'f 
IS merPIY an cxnggerulion o[ the normal temperntnrc in any individual. Further, 
nor!llal sub~acent llocculabilily remains invariaflle in any given person (producin;! a 
horp·ont.~l_hnP; in the.chart), whereas li1C_ distinctive featurp of superadded syphililic 
Uoccula!Hhly IS that It may be charnclen-;ecl hv very marked flncluaUons. Again 
ancl_this i<> most important, in n person in whOm the ccrcbro·spinnl fluid is norm::d: 
hut m whom syphilis has not been completely C"radicatecl, an upward curve invnriablv 
occur:-; within eight months of the last injection of arspno-ben7enc, whereas onrc th~c 
chart line ha~ remained low for eight consecutive months nllcr such iniPction'(arsenil:nl 
si:;npost - )ttlon flrsenic(d), with normal cerebro-spinal Iluicl on the P.Xpirv of th::tt 
11criod, no subscf]ucnl rise in tilC' curve has ever hcC'n ohser\'cd dnrinct onr Seventeen 
ye,us' exprricnce. ' ,.. 

T~c ideal test wo1:1ld be in ~he nature of an nh1rm si~nal recording the C'nlry of the 
first microbe and ecnsm~ to rcg1sler on the death of the last survivor. 

As tl1i,<>, i~ not r.eas1blC', _we have to consider what is the he-.t test for praclical 
purposes. llns test, m our \'lCW, should sho\':' a reaction rhrcclly after thC' introduction 
of .Ll1e. treponema. should be absolutely ~pec!llc for syphilis, and should ''ive the same 
ohJeClJVC result to any operator at any t1me. '=' 

We now come to the famous quPstion of sensitivity. 
The mere ract of a reaction showing an upward tendency more promptly 0 l . 

grenter rlegrec in 11 given subject is insufncicnt to prove that it is more sensitive· i{m0 ·~ 
also _drop, _under the in(luencc of treatment, below its starting-point (other~vise ~~5 
starlm~·pomt docs not represent nn increase in flocculnbilitv). In view 0 . 1.e 
alreaC;Iy ~u:ww concerning the variability o[ syphilitic flocculnbi"lity as compare~-~~!1Jt t'~c 
mvarmhil!ly oi a.nY normal case, the position of zero, as determined b\' nnlu - 1 

1
1 lCl 

al the lowest pomt to which the curve can be made to drop a<: the rCsult f~· IS P accc 
:md only a series of observations can determine this basic li~-e of invarinl~lit~~atmcnt, 
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As regards our own cxpc_dcnce, we h:we at our dispo~fll the patient and his humours 
:-mel we n?vcr la!{e any st~p m s~r?logy that is not supported !Jy clinical observation or 
anY step tn medical praclic_c that IS not borne out by the results of serological research . 
.Arter many years of cxpertmcnl, we nrc_now able to lay down the conditions necessary 
for n proper con_tro_l of the cJTccts of vnrtous drugs. In virtue of this method, we now 
propound the prmc1plc lha~ true prophylaxis of syphilis consists in rcndcrin~ the patient 
mnocuous, not for a ccrlatn period, bu_l for life - in his O\Vll personal interest and as 
the o~1ly means of successfully_ combntmg the tc_rrihic scourge of hereditary syphilis. 
In th1s wr;y we have brought about the lcchmcal organisation which we arc still 
('lld~avourm~ to perfect for our country with the aid of Parliament the State the 
!Jans l-Iolel de Ville nnd numerous organisations. ' ' 

Prolong:ccl observatum appears to uc; cs<:.enlinl if we are to makr a rcnllv useful 
contribution lownrcls a comparativr ~tmly, as we have been requested to do. ·\Ve ask 
nothing bcllC'r than to preserve this study ns long as mav he necessary along the Jines 
which we have organised in P:Jris. • 

All who have clc\·oted thcmsclvc<.; during the last twenty yrars to exhaustivc 
rcscarcbcs on the serology of syphilis have come to the same conclusion, namely, the 
importance of .1 minute analysis of the phenomena of floeculalion. The sanction oft his 
Conference will thus mark an immense progress. 

If the IJcallh Organisation of !he Lc::tgue of Nations would do all in its power to 
promote the practical application of this principle in the supcnision of syphilis treat
ment, it will have done much to a5<>1st the methodical organisation of the various means 
dc<;i~nccl to C'l':J.tlieatc this disease all over the world. 

I mn:y add. since we propose I o pursue our compnratiw~ studies during the coming: 
months in .l spiril of per feet objectivity and impartiality, that we shall be only too glad 
Lo receive suggestions and information from the dillerent authors in regard to their 
technique, 

Comparative <;tudics were carried out at our InstitutC' bC"twecn .J~nuary 12th and 
!\fay 2Gth on upwards of eight hundred patients. "re have only been able to c;uhmit a 
limited number of charts (two hundred) owing: to the clerical work involved. Should 
you be willing: for the next Conference to be held at the Paris Prophylactic Institute. I can 
~1-;surc you, on behaH of the Committee which~ have the hon_our to represent here, tl_1at 
il..; laboratories and services would be placed cnltrcly at your d1spos::tl and t11at everything 
possible would be done to facililalc your work. You will fincl all the sera and spccii!Jens 
o[ cer<>bro·spinnl fluid you ca.~ possibly ncccl, taken ~n.thc a_ctual (!ny, from p~tJCnts 
under observation or undergomg treatment whose chmc::tl htslory IS recorded m our 
arChiVes. 

You mav rest assured, gentlemen, that your visit would meet with a most 
s~·mpathetic \vclcome from the French authorities, and, in ~rder to_ convey to you the 
wnrm wcJconw which \vould be cxlenrlcd to you, I nm aulhortscd to mform.you that tl~e 
President of the Hepublic \\-ill be happy to receive you :md to express m person hts 
interest in your activities. 
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DESCRIPTION 
OF THE VARIOUS METHODS USED 1 

METHOD USED BY PROFESSOR D. DE BLASI. 

1. Mellzod: 
The classic Bordct-\Vassermann method, except that on each 

occasion the hmmolylic system is first adjusted according to lhe 
method described below. A suspension of reel blood corpuscles is 
used, lhe concentration of which is variable, but which always 
contains the same "hmmolysable mass " determined by reference 
lo a colorimetric standard. The "vis complemenlaris" of the guinea
pig serum is then titrated. 

2. Principles: 
If lhc discrepancies between the results of the serodiagnostic 

methods based on complement fixation arc lo be reclucecl, results 
must above a\1 be capable of comparison wilh each other. The 
comparability of the results of the B.-\V. reaction obtained wilh lhe 
same sera by several operators is none other than the comparability 
of the antigens usee\. In order that a comparison between several 
antigens may show which of them is the most sensitive and at the 
same lime the most specific, the antigens must be /ilraled by all the 
operators with the same doses of complement, of amboceptor and of 
"lzremolysable mass". But the complement must be titrated before 
the an ligen and the two other clements must therefore be constant. 
One amboceptor, once it has been titrated, is used throughout 
in a constant close until the supply is exhausted. But the CJUantily 
of corpuscles, or, more precisely, of the "hremolysablc mass " is not 
always equally constant. In fact, 5% suspensions prepared in 
cli!Terent laboratories (sometimes even in the same laboratory, but at 
di!Terent limes) do not ?.!ways con lain the same "hmmolysable 
mass". This explains why the results of the titration of the "vis 
complemenlatis" of the same guinea-pig serum may work out di!Tc
rently for di!Terent operators, which necessarily involves a cli!Terence 
between the resulls of the titration of the same antigen. In view 
of these considerations, the method was tried, in 1918, of rendering 

• 
1 The ~oll_o\\dnp; descriptions have been supplied IJy Ute partidpant<; LhcmsclYrs 

~m~ apprccwl10n of the single method must therefore he rcrranlcd · ll , . ; ' 
opmlon of the author concerned. ,... as IC pusou.tl 
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the "hamwlysable mass " constant with the help of a constant colori
melric standard of reference. (See lhc Memorandum "Sulla deter
minazionc del si.slcma emolitico nella reazione eli Wassermann" 
DE BLASI, Bolleltino della R. Accademia di Medicina di Roma, A. XLV: 
1918-19Hl.) 

3. The advantages of the preliminary determination of the htemolytzc 
system arc as follows: 
(a) By consistently using lhe same quanlity of amboceptor and 

lhe same" lucmolysable mass ", the" vis complementaris" of guinea
pig serum is made really constant in all experiments carried out at 
any lime in the same laboratory; (b) further, an almost perfect 
comparability between the hocmolytic systems used in laboratories 
situated at a great distance from one another could be assured if 
the same colorimetric standard of reference were adopted by agree
ment everywhere; (c) finally, once the composition of the hocmolytic 
system was made cons tan L always and everywhere, and once the 
antigen was dosed with such a system, a more satisfactory compara
bility of the B.- W. results would be obtained, i.e., a more reliable com
parative estimate of the quality of the various antigens, indcpcnclently 
of the Lime an<l place where lhc reactions arc carried oul. 

4. Temperature: 
The sera arc inactivated at 53o C. for half an hour in a water-bath. 

The mixtures "srrum + antigen + complement" arc kcpl for an 
hour at 37o C. in a water-bath. Aller adding the mixture "'ambo
ceptor + corpuscles", the tubes are replaced in the water-bath, 
from which they arc removed as soon as the controls permit. 

5. Reading results: 
Two readings arc taken: the first after the removal of the lubes 

from the thermostat; the second half an hour later. The results 
according to the second reading arc taken as final. If the results 
of the first reading arc * or + and those of Lhe second ± or -, 
the reaction is always repealed with a fresh blood sample. 

6. Number of tubes required for the control of one dose of serum: 
One tube containing lhe same dose of serum as the reaction Lubes. 

7. Pipettes required for each lest: 
(a) For each serum, a 1 or 0.5 c.c. pipette, gracluatecl either in 

lOOLhs or 200Lhs; 
(b) Three pipettes for the saline: one 2 c.c. in lOOlhs, one 5 c.c. 

in 10ths, one 10 c.c. in 10lhs; 
(c) Two pipettes for the complement: one 2 c.c .. in ~OOlhs (for 

the titration), one 5 c.c. in lOLlls (for the chstnbulwn); 
(d) Two pipettes for !he an ligen: one 2 c.c. in 100Lhs, one 5 c. c. 

in lOLhs; 
(e) One 1 c.c. pipette i" 200ths for the amboceptor; 
<n Two pipelles for the corpuscles: one 2 e.c. in 100Lhs (for lhe 

delcrminalion of the "hocmolysable mass"), one 5 c.c. in 
lOLhs (for the distribution of the mixture "amboceptor + 
corpuscles ''). 
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S. Other apparatus required: 

Small graduated glass lubes, one of which contains a formol
acetic solution of acid fuchsin, the colour of which matche'i that of 
the Iakage of a clcnse mass of washed corpuscles, diluted in the pro
portion of 1: 200. 

Adjustment of the Hremolytic System. 

1. Determination of the quantity of blood-corpuscle suspension. 
The first stage is a colorimetric process which consists in laking 
one volume of corpuscle suspension in 99 volumes of distilled water 
(1: 100) and in comparing tlw colour of lhc solution with that of a 
standard colour solution. At first, Professor de Blasi used Gower's 
luemoglobinometcr, but subsequently came to prefer a formol-acclic 
solution of acid fuchsin and picric acid, the chromatic intensity 
of which corresponds to a lhiclc red-cell snspcnsion lalced 1: 200. 
The composition of the liquid user! as a standard of reference is thal 
given by Vcrnes in the Comptes rend us de I' ;lcademie des Sciences, 
1918, No. 14. The colorimetric procedure is clescribed in the paper 
on "The Adjustment of the H~emolytic System in the \\'asserman11 
Reaction" (Bollellino della Reale Jlccademia di J11edicina di Roma, 
A. XLV, 1918-19). 

2. Dosing of complement.-· The second preliminary stage consists 
in the cleterminalion of the minimum luemolilic closes of guinea-pig 
serum, using lwelvc difTcrcuL conccntralions, ranging by rcguhtr 
degrees from 2: 1000 to 13: 1000. I3y multiplying the minimum 
concentration which produces lw~molysis by the empirical constant 
of 2.5, the concentration of complementary serum is obtained which 
is to be used both for the closing of antigens and for the B.-\V. test. 
This second stage is described in the paper on the "Method of ensuring 
Constancy of EITect with the Hmmolylic System " (Archiuio di 
seienze biologiche, Vol. V., Nos. 1-2, Hl23). 

The first of the two preliminary s tagcs men lionecl ensures the usc 
of a constant "hmmolysable mass" at all times by one and the same 
worker; and could do so in the case of several workers if they came 
to an agreement. The second stage makes it possible always to usc 
the same quantity of complement which may be present in varying 
amount in the sera of diiTerent guinea-pigs. Taken together, the 
two processes ensure comparability of results with. the hmmolytic 
systems used cin various days in one and the same laboratory; 
and they could do this with the lucmolytic systems used in various 
laboratories, provided the colorimetric liquid which serves as a 
stanclarcl of reference and the titration of the complement were 
the same. 
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i\lETHOD EMPLOYED BY DR. E. DEBAINS. 

1. Jv!elhod employed: 

The Cnlmclle and Masso! method applied Lo unhealed sera by 
supcr-aclivalion procedure. 

2. Principles: 

The original mdhod of Calmcltc and Masso! (heated sera). Use 
of a fixed close of antigen; increasing doses of complcmen t - E. 
Dcbain's modificalion; use of human complement (unhealed sera); 
supcraclivalion by increasing closes of guinea-pig complement. 

3. Advantages: 

(a) A greater sensitiveness: 
Alleration of the sera by healing at 550 C. is avoided; 
The component parls of Lhe kcmolytic system can lJe 

measured accurately; for each lube containing an ligen there 
is a control lube which is strictly comparable. 

(b) The strength of the reaclion can be measured by this method. 

This sensitiveness is parlicularly valuable in lhe detection of 
unsuspected latent syphilis-pseudo-syphilis. 

The method, however, requires the use of fresh sera; Lhe samples 
musl be taken twenty-four or forty-eighl hours before the test. 

''· Tempera lure: 
37o C. (1 1/ 2 hours). 

5. Reading of resulls: 
After half-an-hour. (The racks are ins peeled; if the h<crnolytic 

activity of a serum is low, the reading must be postponed till h::cmo
lysis is complete in the control tubes.) 

6. Tubes necessary {or each serum: 
Nine tubes are necessary for each serum: I' our control lubes ancl 

five containing anligen. 

7. Pipelles required: 

One pipette per serum. 

8. No other apparatus is necessary. 

9. Olher dclails concerning lhc Calmellc and Masso/ method applied 
lo unhealed sera; supcraclivalion procedure: 

Preparalion of lhc A.nligen (liOrse-heart extract). - The heart, 
having firsl been pounded, is dried in a vacuum al30° to 35° C. in an 
ordinary desiccator which can work large quanlities; the operation 
only requires a few hours. The dry matter is pulverised and sifted 
by machinery. The powder thus obtained is homogeneous and very 
fine. The fatly maller is removed by successive extractions with 
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acetone at room temperature. To make sure lhal all the fatly mallcr 
has been removed, excess of water is added lo the decanlccl acetone ; 
the mixture should remain clear. The powder, freed from fat, is 
dried in the incubator at 37° and placed for 15 days in absolute alcohol, 
in the proportion of 20 gr. of powder to 100 gr. of alcohol. Th" 
liquid is decanted and /lllerecl. For the lest the alcoholic cxlracl is 
measured wilh a pipette inlo a flat-bottomed cylindrical vessel, ancl 
physiological saline is added in the proportion of 25 c.c. lo 1 c.c. or 
extract. The saline is aclclecl in two stages: first 5 c.c. of saline for 
each c.c. of extract arc added drop by drop, imparting at the same 
lime lo lhe cylindrical vessel which is held in the left hand a circular 
motion in order lhal the saline may mix llwroughly wilh l he extract. 
The remainder of the saline is then poured clown the side of lhc vessel 
and the whole genlly mixed. 

Reaction. - Nine lubes are used for each serum: four control 
tubes containing 0.8 c.c. of saline, five reaction tubes containing 
0.8 c.c. of colloidal suspension (antigen). Doses of complement 
diluted 1:25 arc then delivered into lllc lubes according lo the table 
given below: 

II JJI IV v 
Control lubes 0 0.1 0.2 0.3 
Reaction tubes 0.1 0.2 0.3 0.4 0.5 

Although lhc antigen has no anti-complementary action, each 
reaction lube is giveu one more close of complement than the 
corresponding control tube. 

Increasing closes of complement arc added to all the tubes in 
fixed quan lilies of 0.8 c.c. For this purpose, llve dilutions of com
plement in an increasing ratio of concentration arc prepared, e.g .. 
for 80 sera the following solutions must be prepared: 

Saline Guinea-pig serum 
1. 160 c.c. 1 c.c. 
2. 160 c.c. 2 c.c. 
3. 160 c.c. 3 c.c. 
4. 80 c.c. 2 c. c. 
5. 80 c.c. 2.5 c.c. 

After lhesc have been in the incubator for one and a-half hours, 
0.8 c.c. of a suspension of sensitised red sheep corpuscles arc added. 

!lle lola! volume in each lube is 2.5 c.c. (0.8 c.c. of saline or 
anli?e.n plus 0.8 c.c. of complement, plus 0.1 c.c. serum, plus 0.8 c.c. 
sensJl!sed red corpuscles.) 

The quantity of corpuscles contained in 0.8 c.c. should be such 
lhal hrcmolysis is not complete in the first control tube. This quantity 
has been calculated by laking into account tt-e average hrcmolylic 
power of human sera . 

. The corpuscles, well washed in saline, arc centrifuged for ten 
IUJnu lcs. A~ lhe end of that lime, ll1~ volume of the deposit has 
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reached ils maximum. The volume of this deposit mulliplicd by 2.8 
indicates the quantity of saline to be added. 

E.c·ample: Volume of the deposit = 50 c.c. 
To tal volume of the emulsion = 50 X 2.8 
Quantity of saline to be added = 90 c.c. 

METHOD USED BY DH. L. W. HARRISON 

AND Dn. E. J. WYLER. 

1. lvlellwd used : 

140 c.c. 

No. J method, l\Icdical Research Council, Special Report Series 
No. 1'1, as modified by Dr. E. J. Wyler. 

2. Principle: 

Complement fixation: the essentials of the technique arc set out 
below. 

:l. Advantages: 
Il would appear that the principal advantage of this method 

consists in a high degree of specificity without undue loss of 
sensitiveness. 

4 and 5. Temperature and reading of results. 

Fixation takes place for 30 minutes at room temperature followed 
by 30 minutes in the water-bath at 37° C. The sensitised sheep cells 
are then added and the racks replaced in the water-bath at 37° C. 
The re,ults are read as soon as the negative control serum shows 
complete lysis. 

6. Tubes used for each serum: 

Four. 

7. Number of pipe/les used: 

In Donald's "dropping" technique which was employed at the 
Copenhagen Conference, graduated pipettes arc nol needed in the 
lest proper. One dropping pipette is used for the sera and is washed 
out with saline between each specimen; one dropper is used for 
saline, complement dilutions, and scnsi Used cells; and one other 
dropper is used for antigen suspension. 

8 . . Apparatus used: 

A burette to which Donald's droppers are attached as dcscribrd 
in Medical Research Council, Special Report Series No. 14, pages 22-27. 

9. The following are the essentials of the method: 
Inadivolion of patient's serum. - Tilirly minutes al 5:,o C. 
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Complement. - Guinea-pig's serum titrated as follows: 
This is done on every test-day, the volume of fluid in each Lube 

being the same as in the test proper. Two rows of tubes containing 
graded strengths of complement dilution are set up as follows: 

volumes saline; Row 1 con La ins 2 
1 volume complement dilution; 
1 volume sensitised cells. 

Row 2 contains 1 
:l 

volume saline; 
volume 

1 volume 
complement dilution; 
antigen suspeusion. 

Row 1 is incubated for thirty minutes at 37° C. and the Lilrc 
of the complement is then rcacl. 

Row 2 is incubated for thirty minutes at room temperature and 
then for thirty minutes in the water-bath at 37° C .. At the end of 
this period, a volume of sensitised cells is added to eacl1 Lube and 
the rack replaced in the water-bath at 37° C. for thirty minutes. 
Provided that tllC result of the final incubation of row 2 shows that 
the titre as ascertained in row 1 has not been reduced through the 
presence of antigen by more than one dose the reading obtained 
in row 1 is accepted. 

Antigen. - Alcoholic human heart extract (three parts); 1% 
alcoholic solution cholesterol (two parts). These arc mixed on the 
clay of the test and the mixture diluted 1 in 15 with normal saline 
by pouring the saline quickly upon it. 

The heart extract is prepared as follows: the fat having been 
cut away, the muscular portion of the left ventricle is minced and 
ground for one minute with absolute alcohol (1 grm. of heart muscle 
to 9 c.c. absolute alcohol) in a mortar with powdered glass. The 
mixture is placed in the incubator at 37° C. for twenty-four hours, 
being shaken at intervals. At the end of twenty-four hours it is 
filtered, placed in the ice-chest overnight and again fillerecl. The 
extract remains unchanged al room temperature for many months. 

Hremolylic system. - A standardised suspension of sheep's red 
blood cells sensitised with six doses of hmmolytic immune body. 

Test proper. - Four Lubes are required for each serum. 
Each tube contains the same quantity of fluid as follows: 

Tube 1 
(serum control) 

Tube 2 
(serum control) 

1 volume saline; 
1 volume patient's serum diluted 1 in 5 

\Yith saline; 
1 volume complement dilution in saline, 

containing three minimal hmmolyt ic 
doses. 

Same as tube 1, but the volume of comple
ment dilution in saline contains two 
minimal hmmolylic doses. 
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' 1 volume patient's serum diluted 1 in :. 
\ with saline; 
· 1 volume complement dilution in saline 
/ containing five minimal luemolytic closes; 

1 volume antigen suspension. 

Same as tube three, but the volume of com
plement dilution in saline contains three 
minimal hwmolytic closes. 

The tubes arc incubated first at room temperature for thirty 
minutes and then in the water-bath at 37o C. for thirty minutes, 
after which one volume of sensitised cells is added to each and the 
racks replaced in lhe water-bath at 37o C. The reading is taken 
in thirty minutes or earlier if the negative control serum shows 
complete lysis. 

Cerebro-spinal fluid. - This is tested in the same way as serum 
(one volume of C.S.F. diluted 1 in 5), exccpllhat a further three rows 
of lubes are put up containing two, five and ten limes this amount. 

METHOD EMPLOYED BY Dn. E. JACOBSTHAL. 

111 elhod used : 

Synop lie cold method ( J acobslhal). 

Principle: 

In order to gauge the strength of the reaction, simultaneous 
tests of varying sensitiveness are made with the same serum, namely: 

(1) "The Jacobsthal cold method" with cholcsterinised alcoholic 
heart extract (human, or perhaps ox, heart extract); 

(2) The "warm method " with the same extract; 
(3) The "co lei method" with non-cholesleriniscd alcoholic heart 

extract: 
(4) The "warm method" with the same extract. 

As a rule, one close of each extract is employed and not graduated 
doses. The tests are made with" quarter doses" (total volume 1.25 c.c.). 
Complement dilulcd1 in 10; amboceptor titrated on every test-day: 
2 .y,; closes. Patient's serum inactivated and diluted :l in 10. 

In the cold method: the serum and antigen mixture combined with 
complement is shaken, immersed in a salt and ice-water mixl nrc 
and placed in the icc-box for one hour. The h::cmolylic system 
having been meanwhile prepared, the sensitised cells are arlclccl at 
the expiration of the hour and the tubes put in the incubator al 
37o C. for a further hour. In the warm method, the mixture of antigen 
and serum is incubated in lhc usual manner at 37° C. for an hour, 
during which the h::cmolylic system is prepared. Incubation as above. 
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\Vilh very rare exceptions, the cold reaclio.ns arc far nw_rc s~nsiti~e 
than the corresponding warm rcaclions; agam, the reaclwn Js moJe 
sensitive with cholesterinised than will! non-cholestcriniscd extract. 
For this reason, No.2 of the above-mentioned reactions is sometimes 

· stroll!!.Y and sometimes weaker than No. 3. , 
The cerebro-spinal fluid is never tested by Jacohsthal s c?ld 

method and never with cholcstcrinised extracts, because unspcci?c 
results may he obtained, especially in isolated cases of tuberculosis. 

But in every instance a graded test is made according to Haupt
mann's method in the following doses: 0.05, 0.1, 0.5 and 1.0. 

J\IETI-IOD EMPLOYED BY PROFESSOR R. OTTO 
AND Dn. BLUMENTHAL. 

1 . JlJ ethod used: 

The original \Vassermann H.caclion. 

2. Principles: 

Complement fixation. The resulls obtained wilh syphilitic liver 
extract adjusted to give sensitive reactions are primarily taken into 
account. 

3. Advantages of /he method: 

Detection of a wide range of cases, especially Lues /a/ens and 
Lues congenila.' 

4. Temperature: 

In the incubator at 37° C. 

"· Heading resul/s: 

After fixation for one hour in the incubator, the hremolytic 
system is added. Further incubation until the controls arc lysed. 
This requires on an average another half-hour. 

6. Number of tubes required for a lest: 
Four. 

7. Number o[ pipel/es required: 

In addition to 1 pipette each for saline, blood, complement, 
amboceptor, and extract, one pipette is required for each serum. 
8. Other apparatus required: 

A water-bath at 56° C. and an incubator at 37o c. 
9. Of her del ails of tile technique: 

Go_v:nu_ncnt-testcd extracts are used as antigens, i.e., the 
sypruhlJc liver extract adjusted to give sensitive reactions with an 

1 
Jn Lhp Scrolo~icnl Deparlmcnl or l.hc I1ob rt r· 1 I · 

In lion rcat'tion Is carried out (c{ I~ 0170 }"[" 0 \V '-OCl nslltute, a JKtmiJeJ floccu-
. • , \. 111. - ocl!. HJ25, page 1312). 
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admixture of guinea-pig's heart extract, employed with '/
10 

and 
'/,. complement (c[. G. BLUMENTHAL, iVIedizinisclle Klinik, 1926, 
No. 51), and a less strongly cholesterinised extract of ox-heart. 

The dose of amboceptor to be used is determined in the preli
minary lest by two readings (in twenty minutes and again in an hour), 
and comparison of the values thus obtained. (Cf. G. BLUMENTHAL, 
Berliner K/inische Wocllenscllri[t, 1921, page 1067.) 

METHOD EMPLOYED BY DR. D. PAVLOVITCH. 

1. The method of serum diagnosis of syphilis practised al Copen
hagen is based on the complement fixation principle of Bordet
Wassermann. 

2. Healed sera are used, wilh three cliiTerenl antigens and a fixed 
dose of complement. The antigens are as follows: (1) Bordel's 
antigen, (2) two alcoholic extracts of ox-heart without clwlesterin. 
The hwmolysin is titrated daily with guinea-pig complement taken 
the same clay. The lay-out of Lhe test may be seen from the following 
table: 

Tubes II Ill 

Heated serum 0.10 0.10 0.10 
Antigen I 0.25 
Antigen II 0.25 
Antigen III 0.25 
Complement 1/10 0.25 0.25 0.25 
NaCl Solu Lion 0.20 0.20 0.20 

One and a-half hours in the water-bath at 37° C. 

IV 

0.20 

0.25 
OAO 

Hwmolytic system. 0.5 c.c. of a 5% suspension of sheep red 
corpuscles is added Lo each Lube. 

Half-an-hour in the water-bath aL 37° C. 
The antigens are diluted by means of the Bigger apparatus usee! 

for the Sigma reaction. 
The amount of hremolysin necessary for the reaclion is determined 

in two stages: first, the minimum hmmolytic close with the fixed 
quan tily of ~omplement is ascertained and then the complement 
is titrated with lwo, three (and four) closes in the presence of antigen, 
according to the following arrangement: 

Tubes 2 3 4 5 

2 to 4 Minimal H::cmo-
lytic Doses 0.25 0.25 0.25 0.25 0.25 

Complement 1/10 0.10 0.15 0.20 0.25 0.30 

Antigen 0.25 0.25 0.25 0.25 0.25 

Half-an-hour at 37° C. Then 0.25 c.c. of 5% suspension of reel 
corpuscles to each tube. 
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For the test, the dose is taken which, with 0.20 c.c. of the com
plement, produces complete hremolysis: 

3. The advantages of this method are: 

(a) 

(b) 

Our non-cholesterinised anligens have very rarely given non
specific results. The reaction is perhaps rather less sensitive 
than the others, but we prefer to maintain specificity even 
at the expense of sensitiveness. The antigens are always 
diluted in the same manner. 

The method saves time, a great advantage in laboratories in 
which tests are made on a large scale, for all the titralions are 
carried on after the incubation of test proper at 37° C. has 
commenced. 

'L The reaction is carried out in the water-bath at 37° C. 

5. The reading is taken immediately on removal from the water
hath, i.e., two hours arc required to obtain the result. 

6. Four tubes arc used for each serum. 

7. One worker uses about five pipettes of 1 c.c. divided into 
1/ 100 Lhs for the distribution of the sera. After use, a pipette is washed 
with saline solution, and is left to drain on filter paper while the others 
are in use. In addition, one 5 c.c. pipette is required for the comple
ment, one for the antigen, and one 10 c.c. pipette for the hremolytic 
system. 

8. The other apparatus required consists of a 37° C. and a 56o C. 
water-bath and a dropper. 

METHOD EMPLOYED BY On. S. SIERAKOWSKI. 

1. M elhod used: 

Mcintosh and Fildes' method for the Bordet-\Vassermann 
reaction. 

2. Principles: 
(a) Preliminary titration of the complement on each test-day; 
(b) Dose of hremolylic serum fixed in advance; 
(c) Fixed close of antigen. 

3. Advanlages o{ the mellzod: 
(a) Titration of the complement as a preliminary; 
(b) Titration of the complement in the presence of antigen. 

4. Temperature: 
37° c. 

"· Reading result: 
The titration of the complement takes 45 minutes; the reaction 

itself 45 minutes. 
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6. Number o[ lesl-/ubes used for each serum: 
Using a single antigen: lwo lubes- one for the serum plus antigen 

and one for the control. 

7. Number of pipelles used [or each experiment: 
One pipette for each serum, and a few extra for the reagents. 

8. Other apparatus required: 
Water-bath at 56° C.; water-bath at 37o C. 

9. Other de/ails of the technique employed by Dr. Sierakowski: 
Use of two antigens: 

(1) Alcoholic extract of ox-heart + choleslerin 1 per cenl. 
Antigen diluted 1 in 15 (0.6 heart extract + 0.4 cholesterin 

+ 14 saline). 

(2) Bordet-Ruelens antigen (evaporated). Diluted 1 in 40. 
Fixation in the water-bath at 37° C. for 30 minutes. 
Dose of serum: 0.1. 

TECHNIQUE EMPLOYED BY DR. H. BOAS. 

The method employed by Dr. Boas is the new Kahn method 
(the rapid method) exactly as described by Kahn in his book" Serum 
Diagnosis by Precipitation ". 

OUTLINE OF TECHNIQUE OF KAHN TEST. 

1. JVI elhod used: 
The Kahn test. 

2. Principles of this me/hod: 
The Kahn test is a precipitation method for differentiating 

syphilitic from non-syphilitic serum with the aiel of a specially 
prepared cholesterinised alcoholic extract. The test has been deve
loped in conformity with the following requirements for optimum 
precipitation: 

(a) Optimum concentration of antigenic lipoicls in the antigen: 
Excessive or deficient concentration preventing precipi
tation. This quantitative relation between the concen
tration of an antigen and its sensitiveness permits the 
prcparalion of an anligen having a standard degree of 
sensitiveness by the variation of the lipoid concentration. 

(b) Proper physical stale of the antigen suspension: The 
suspension must contain a minimum amount of 
physiological salt solution and the lipoid aggregates 
must be dispersible. 

(c) Correct quantitative relation between sernm and antigen 
suspension, an excessive amount of suspension being 
inhibitory to precipilation. 



- 1:!4-

(d) Shaking- as a probable aid in haste~Jing collis_ion between 
the serum-antigen interacting particles (optnnum speed 
= 275 to 285 oscillations per minute). 

(e) Total dilution of the suspension - serum mixture should 
be a minimum for a given amount of mix lure. Increasing 
the volume of the mixture with physiological salt solu lion 
(or with water) Lends to reduce precipitation. 

3. Advantages of this method: 

Technical. 
(a) Practical steps evolved for bringing antigens prepared from 

diiTcrenl heart muscles lo a standard degree of sensitiveness. 

(b) Stability of antigen. 
(c) The usc of but three reagents - antigen, salt solution and 

serum. 
(d) Relative simplicity of technique, minimising thereby the 

sources of error. 
(e) Rapidity in obtaining results. 
(0 Availability throughout the world 

laboratories, etc. 

Clinical. 

in the tropics, field 

(a) High degree of specificity combined with sensitiveness. 
(b) Clear-cut reactions, minimum number of border-line reactions. 

(c) Several processes aside from the regular Kahn test as an 
additional aid to clinicians in their diagnosis and treatment 
of syphilis: 

(i) Quantitative process with serum as an aid in studying 
the serological eiTect of therapy. 

(ii) Qualitative 'process with spinal fluid corresponding 
to regular Kahn test with serum. 

(iii) Quantitative process with spinal fluid as an aid in 
studying the serological eiTect of ncuro-syphililic therapy. 

(iv) Presumptive processes with serum and spinal fluid, 
more sensitive than the regular processes owing to the 
employment of an antigen (sensitised) which is more 
potent than standard antigen. 

(v) Special processes, including microprocesses with serum 
and spinal fluid, and process with chancre fluid. 

Research. 

The Kahn test especially lends itself to the application of research 
by physical and biological chemists as well as by serologists. 

4. Temperature at which the healing is carried out: 

(a) The serum is heated for thirty minutes at 56o c. 
(b) TilC test is performed at room temperature. 
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5. Reading of results: 
After three minu les' shaking. 

6. Test-lubes used for one serum: 
Three Lubes. 

7. Pipelles us eel for one lest : 
Three pipelles, two of which may be used for a series of tests. 

S. Other apparatus required: 
Centrifuge for separating serum from blood-clots. 
vValer-bath for heating serum at 56° C. for thirty minutes. 
Test-tube rack. 
In laboratories where large numbers of tests (thirty or more) 

arc made daily, a shaking apparatus is of considerable help. 

0. Ollzer details of the method: 

I. .Apparatus. 

l. Test-tubes for performing test are about 7.5 em. in length 
and 1 em. in cliamc Ler. 

2. Vials (with straight wall and flat bollom) for preparing antigen 
suspension arc about 5.5 em. in length and 1.5 em. in diameter. 

3. Pipettes: 10 c.c. graduated to 0.1 c.c.; 1 c.c. graduated to 
0.01 e.c. and 0.2 c.c. graduated to 0.001 c.c. 

4. Test-tube rack: l\Iade of sheet copper, 3 in. wide, 11'/2 in. 
long, 2 3 / 4 in. high. Consists of three shelves, upper and middle ones 
containing three rows of len holes, each of approximately 1/ 2-in. 
diameter. The centre-row holes are ofiset half au inch. 

5. Shaking apparatus may be of any construction that will hold 
the test-Lube racks employed. The required speed is 275 oscillations 
per minute, with a stroke of 1'/2 inches. 

6. vVater-balh (56° C.); centrifuge and centrifuge tubes may be 
of any make that will be found convenient in the particular laboratory. 

II. Reagents. 

1. Antigen. For preparation and standardisation of antigen for 
Kahn test, see" Serum Diagnosis" ancl Jour. In{. .Diseases, Vol. 41, 
page 111, 1927. An an ligen once s tandardiscd maintains its Litre 
indefinitely. Antigen should be kept in the clark at room tempera
Lure. vVllcn subjected to cold, a precipitate may be thrown do\Yn, 
which can be re-clissolvccl upon warming in a water-baL11. Only 
chemically clean and dry glass vessels should be used for storing 
antigen, and Lhc cork stoppers shoulcl be covered with thin high
grade tinfoil. 

2. Serum. The blood specimen should be centrifuged to remove 
clot and cells. The serum must be enlinly free from cells or other 
particles. Previous to ils usc in the Lest, the serum is hEaled in a 
water-bath al 5G° C. for lhirly minutes. \:Vhen serum that has been 
heated is kept overnight in the icebox, re-heating for ten minutes 
at 56° C. is necessary before using in Lhc LEst. 

3. Physiologic salt solution. A solution is prepared of 0.9% 
sodium chloride (chemically pure) in clislilled water. 
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III. Routine (Diagnostic) Test with Serum. 

Th' · a three-lube Lest. Each tube contains a clificrent prop.or-
ts IS . d' t lJ fOJlOWlll n· Lion of serum and antigen suspenswn accor mg o 1e o 

outline: 
Tube 1 

Antigen suspension, c.c. 0.05 
Serum, c.c. 0.15 

2 

0.025 
0.15 

3 

0.0125 
0.15 

It is well to have everything arranged before mixing the antig~n 
with salt solution for the test. Have racks set up, tubes numbered, 
sera heated and pipettes ready lor reassuring antigen suspension 
and serum. For measuring the 0.05 c.c. quantities of an ligen suspen
sion, mark ofT these amounts on a 1 c.c. (graduated to 0.01 c.c.) 
pipette with a wax pencil. For measuring Lhe 0.025 and 0.0125 c.c. 
quantities, use 0.2 c.c. (graduated to 0.001 c.c.) pipettes, on which 
these amounts are a'.so indicated with a wax pencil. 

Per[ormcmce of Test. 

1. Preparation of Standard Anligen Suspension. l\Iix antigen 
with saiL solution according Lo required titre. Thus, if the Litre is 
1 c. c. antigen plus 1.1. c.c. normal saline, mix the antigen as follO\\S: 
(a) i\lcasure 1.1 c.c. saline into a standard an ligen suspension vial; 
(b) measure 1 c.c. antigen into a similar vial; (c) pour the salt solution 
into the antigen, and as rapidly as possible (without waiting to drain 
the vial) pour the mixture back and forth six times to ensure thorough 
mixing; (d) allow the antigen suspension to stand for ten minutes 
before using. The suspension shottld not be used after thirty minutes' 
standing. 

One may mix more than 1 c.c. of antigen with a proportionally 
larger amount of salt solution, but not less than 1 c.c. This amount 
when mixed with saline will be sufficient for about Oflecn tests. Two 
c.c. of antigen mixed with saline will be sufficient for about thirty
five tests. 

2. l'vleasuring antigen suspension. Aller the antigen suspension 
has stood for ten minutes, shake it well and measure 0.05, 0.025, 
and 0.0125 c.c. amounts for each serum, delivering the suspension 
to the bottom of Lhe tubes. When employing the standard rack which 
contains thirty Lubes, measure 0.05 c.c. amounts in the Lubes of the 
ftrst row; 0.025 c.c. amounts in the tubes of the second row and 
0.0125 c.c. amounts in the Lubes of the third row. 

3. 1\1.easuring serum. The serum should be added as soon as 
possible after Lhe antigen sus pension has been pi petted, to avoicl 
undue evaporation from the suspension. 'Vhen examining large num
b.ers of sera, it is well lor one worker to measure the antigen suspen
siOn and for another to follow with lite sera. Add 0.15 c.c. serum 
lo Lhe 0.05, 0.025 and 0.0125 c.c. amounts o[ antigen suspension, 
and shake the rack of Lubes vigorously lor a [ew seconds to ensure 
thorough mixing o[ Lhc ingredients. The rack can now he set aside 
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until Lhe remaining tests are ready for lhe regular three-minute 
shaking period. 

4. Controls. AL least one positive and one negative serum 
'-'onlrol should be included with each series of tests. Every serum 
giving a positive reaction should he examined to establish that it 
is free from red cells or foreign particles which might be confused 
with a specific precipitate. Dilute 0.1 c.c. serum with 0.3 c.c. saline. 
Shake well and examine for particles. If particles are present, the 
serum should be recenlrifuged and re-tested. 

5. Shaking. During lhe three-minute shaking period, it is impor
tant not merely to agilale the rack of tubes, but to see to it that 
Lhe fluids within the Lubes are vigorously agitated. When shaken 
by hand, one may shake three one-minute periods with short rest 
periods. 'When a shaking machine is employee!, its speed should 
!Je 275 oscillations per minute, wilh a stroke of 1.5 inches. Hand 
shaking should approximate this speed. 

6. Addition o[ saline. After the tests have been shaken, acid 
1 c.c. saline lo each lube of the first row of the rack (containing the 
0.05 c.c. amounts of antigen suspension) and 0.5 c.c. saline to the 
remaining tubes. Shake sufficiently to mix ingredients 

7. Reading results. The results are read afler the addition of 
the salt solution. Optimum reading conditions in each laboratory 
should be determined by trial. The following points will be found 
helpful: (a) When utilising daylight for reading the tests, it is well 
to have but one source of light coming from a single window imme
diately in front of the reader. It wilL be found satisfactory to shade 
lhe upper and lower portions of the window, narrowing the source 
of light to a section several feet in height. Light from any other 
windows ncar the reader should he dimmed by lowering the window 
shades. (b) When holding the rack in front of the exposed section 
of the window, Lhe defbiLely positive and the negative reactions 
are readily difTerentiatecl without lifting the tubes from the rack. 
(c) In case of weak reactions, examine each tube individually, lifting 
il several inches above the eye level and slanting it until lhe fluid is 
spread into a thin layer. The precipitate will then become readily 
visible. 

Those preferring magnification will find the microscopic. mirror 
helpful. Place mirror on reading table wilh concave surface upward. 
Hold the tube in slanted position two to three inches above the 
mirror and examine the image in lhc mirror. Bolh daylight and arli
flciallight may be employed. One may also utilise an ordinary hand 
lens for reading the tests. A two- or three-fold magnification will be 
found satisfactory. Some workers prefer the use of a slit-light arrange
ment, lhe source of light being an electric bulb enclosed in a box 
which is provided wilh a narrow slit. 

As far as possible, workers should limit themselves to one method 
of reading. The occasional use of magnification by readers who 
usually do not resort to it will be likely to a!Tect the uniformity of 
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their reading scale. It should be emphasised that certain highly 
magnifying agglutinoscopes show particles in serum alone, and arc 
thus unfit for use in this test. The magnification must he sufficiently 
low as to assure• opalescent and clear-cut negative reactions, with 

entire freedom from visible particles. 
8. Iulcrprclalion of results. A defmile precipitate suspended in 

a clear medium is read ++++· Proportionally weal<er reactions 
are read + + +, + +, + and ± respectively. The final resulls is 
the average of the readings of the three tubes, as indicated in Table I. 

Table I. OuTLINE oF KAHN TEST AND INTERPRETATION oF RESULTS. 

Tube No. 1 2 3 Completion of test. 

Serum : An ligen Tests are shaken three 

suspension ~ : 1 6 : 1 12 : 1 minutes, 1 c. c. salt solu-
" 

Antigen suspension lion is added to first 

c. c. 0.05 0.025 0.0125 tube and 0.5 c.c. to 

Serum (heated at other LWO lubes and 

560 c. for 30 results are read. 

minutes) c.c. 0.15 0.15 0.15 

I nlerprelalion of Results. 
Final result 

Reaction 
No. 

(aucraae o[reaclions 
o[ three lubes) 

1. ++++ ++++ ++++1 
2. +++ ++++ ++++ ++++ 

3. ++ ++++ ++++ 
4. + +++ ++++ +++ 

5. +++ ++++ 
6. ++ ++++ ++ 

7. ± ++++ 
8. +++ + 

9. ± ++ ± 

10. ± + 
11. + 
12. 

1 \Vcakly potent sera show most marl·cd lrc .. 1 . . 
a sm_all nmount of rcaqin reaclo; best with :1 ,1 JJIPI atwn m th~ third lube because 
relat.tv_ely _larger amowlls o[ suspension in ~l~ca n atlnotunt or anLigr!l susvcnsion, the 
precipltalwn. JJrs wo Lubes hem~ inhibitory to 

Strongly potrnt scm show++++ · . different. aniounts or a~ti~en sus cnsio,fr~;;:p'ta,tion in each t:u!Jc, but, owing to the 
bulk, hemg .~rca test in the first tSbe and I' carlo:~ cctlh l\IC prccJpllntcs nrc or unequal 
. In rare mst:mces an atypical rcacliOJ . b m e ast tube. 
m the ~rst _tubr and 'weak or n~~attve in lt'i o lnlnP-rl in whi_?h prccipitnlion is mnrkC>d f q_uantttatJvc test should he made and if ll;~ scc.o~d. and lhircl Luhcs. In such a caSe 
t~livc rc~ction may be considered++++· e("!''lls twenlyunits or more, thcquali: 

e quahtahve reaction should be averagcri. I css lhan twenty unils, the rcsulls ot 
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9. Recording results. Make a permanent record of findings in 
all Lubes of each Lest at tini.e of reading. Preferably, the tests should 
be read independenlly by two separate workers. ·when two workers 
are not available, the original reading should be checked by the 
same worker after a short interval. 

10. Procedure with less than three lubes. If there is insufficient 
;,erum for the three-tube test, examine and report as follows: (a) If 
enough serum for two tubes, employ Lhe lesser amounts of antigen 
suspension; report as a two-tube test. (b) If enough for one tube, 
employ the least amount of antigen suspension; report as a one-tube 
test. (c) If less than 0.15 c.c. serum is available, a one-tube tesL 
(micro test) may be made by employing 10 parts of serum to one 
parl of antigen suspension: thus, if 0.05 c. c. of serum is available, 
it is employed wilh 0.005 c.c. of antigen suspension; report these 
as micro tests. 

IV. Qualilative Spinal Fluid Process. 

In this process, the greater part of the spinal fluid globulins 
is precipitated by means of ammonium sulphate and re-dissolved in 
an amount of normal saline equivalent to a tenth of the original 
spinal fluid volume. The concentrated globulin solution thus obtained 
is Lhen lestecl with antigen suspension. 

1. Preparation o{ Globulin Solution. (a) Centrifuge spinal fluitl 
to render it free from cells and foreign particles. (b) Add 3 c.c. of 
lhe clear fluid to a conical-shaped 10 or 15 c.c. centrifuge tube. 
(c) To the same tube add 2 c.c. of a saturated solution of ammonium 
sulphate. (The ammonium sulphate must be of highest purity, such 
as Merk's H.eagent or Baker's Analysed.) (d) Mix vigorously and 
place in 56° C. water-bath for fifteen minutes. (e) Centrifuge at high 
speed for fifteen minutes to throw down the precipitated globulins. 
(D H.emovc with capillary pipette the supernatant fluid as completely 
as possible. (g) Aclcl 0.3 c.c. normal saline to the precipitate and 
re-dissolve it by genlle shaking. This saline shoulcl be added by 
lowering the pipette close to the bottom of the Lube to avoid washing 
down ammonium sulphate. The use of a 0.2 c.c. pipette is preferred 
for adding saline ... With Lhis pipette, the fluid is gently drawn up and 
expelled to assure the complete solution of the precipitate. This 
re-dissolved globulin solution is now ready to be tested with antigen 
suspension. 

2. Preparation o{ Antigen Suspension. Mix salt solution with 
antigen in the same manner as for Lhe test with serum, according 
to the required an ligen titre for spinal fluid. The antigen suspension 
should stand ten minutes before its usc in the test and should be used 
within thirty minutes. 

3. Measuring of Antigen Suspension. \Vith a 0.2 c.c. pipellc 
graduated lo 0.001 c.c., measure 0.01 c.c. of antigen suspension ln. 
Lhe bottom of a t.esl-tuhc. 
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4. Measuring of Concentrated Globulin Solution. Measure 0.15 c. c. 
of concentrated solution into the antigen suspension lube, using a 
0.2 c.c. pipette. Shake tests vigorously for a few seconds Lo mix 

ingredients. 
5. Controls. Include positive and negative spinal fluid controls; 

also observe each concentrated globulin solution to establish tlwt it 
is free from foreign particles. 

6. Shaking. After mixing the concentrated fluid with antigen 
suspension, shake tube vigorously for three minutes. 

7. Addition of Salt Solution. Add 0.5 e.c. normnl saline to tube. 

8. Reading of Results. A definite precipitate suspended in a 
clear medium is read ++++· Proportionally weaker precipitat~s 
are read +++, ++ and + respectively. 

(The spinal fluid procedure may be carried out with 1.5 c.c. spinal 
fluid plus 1 c.c. saturated ammonium sulphate solution. Dissolve 
globulin precipitate in 0.15 c.c. normal saline (instead of 0.3 c.c.) 
and perform test with 0.01 c.c. antigen suspension.) 

Highly Potent Spinal Fluid. It should be emphasised that 
highly potent spinal fluids give positive reactions directly without 
concentrating the globulins by means of ammonium sulphate. It is 
recommended, therefore, that spinal fluids from clinically diagnose<l 
cases of neuro-syphilis be examined by mixing 0.15 c.c. fluid plus 
0.01 c.c. antigen suspension, using the same anLigen litre as for tests 
with serum. If the spinal fluid is definitely positive ( ++++, +++ 
or + +) in the unconcentrated state, the reaction may be inlerprc Led 
as ++++ in the qualitative procedure. If the reaction is very 
weak or negative ( +. ± or -), the spinal fluid is examined in tl;,_. 
usual manner, after concentrating the globulins. 

METHOD: USED BY PROFESSOR E. 1\!EINICEE. 

1. Method: 
The M.T.R. (Mcinicke Turbidit); Reaction.) 

2. Principles: 
The organ extract employed is an alcoholic horse-heart cxlracl 

hi?hly diluted with alcohol, and to which balsam of tolu and benzoic 
ac1d ~rc a.dded: A_ dil~tim: of th.is extract is prepared with saline. 
If tl~1s .salme d1lulwn 1s 'r:'~~d With active sera, the liquid becomes 
t~rb.Id m th.e case of sypluht1c sera, whereas with negative sera the· 
hqmd rema.m~ cle_ar. Thus turbidity is the indicator in the method. 
In contradistmctwn to other flocculalion reactions, active sera 
are used. 

3. Advantages: 

Great simplicity and speed. The sera are not inactivated. No 
incubator is required, as the reaction is carried out at room 
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temperature. No special optical instruments are needed for reading. 
This is clone with lhe naked eye. The M.T.R. can easily be carried 
out in any small laboratory provided with a centrifuge. 

4. The test is carried out al room temperature. 

5. The results arc read in one hour and again after a further hour. 
Thm Lhe reacting is completed in Lwo hours. 

6. Three test-Lubes arc required for testing one serum, i.e., one 
for the control, one for the dilution of the strong extract, and one for 
lhe dilution of the weak extract. 

7. In addition to the pipelles used for distributing the sera, the 
following arc required: (1) one pipette for the original extract; (2) one 
graduated cylinder for the saline solution; (3) one pipette for 
clisLribuling the prepared extract dilution, i.e., three pipettes in all. 

8. No special apparatus is needed for the test. Only a centrifuge 
is required for spinning lhe sera as in all serum reactions. 

9. Details o{ the techniqtze: 

The technique for the Mcinicke Turbidity Reaction (M.T.R.) is 
al present as follows: 

Preparation of the extract. - The extracts, prepared as for the 
D.M. reaction, are diluted with 96% alcohol in Lhe proportion of 1: 14 
approximately, and balsam of tolu and benzoic acid arc added. 
Extracts must be protected from light and kept at room tempera
ture. In the test proper, one strong ancl one weak extract are usee! 
simullancously. 

Dilution of the extract. - The necessary quantity of extract 
(1 volume) is poured into a test-tube. Ten times this volume of 3% 
saline containing crystallised soda 0.01 per cent is poured into a 
second tube. The two tubes are healed at 45° C. for five to ten minutes 
and their contents arc then very rapidly mixed by first pouring 
the saline into the extract and then pouring the whole from one 
Lube into the other, back and forth two or three times. 

Sera to be tested. - The sera should be freed from all cellular 
elements, preferably by centrifuging. They are used in their active 
sLate and therefore must not be heated. 

Test. - Of the freshly prepared extract which has been allowecl 
to mature for five minutes, 1 c.c. is added to 0.2 c.c. of the serum 
to be tested. One drop of commercial formalin is addecl to the control 
Lube. The tubes are left for an hour at the temperature of the well
warmed laboratory (about 20o C.). 

Reading results. - Standing at a distance of about two or three 
metres from a well-lighted window, the worker looks at the winclow 
frame through the fluid. If the daylight is very poor, the reaclin<> is 
done by artificial light (19 candle-power). A suitable apparatus ~an 
be extemporisecl by means of a small box fitted with two electric 
bulbs. At the front end of the box an opening, 15 em. high and 20 em. 
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of which a large black cross is drawn. To read lhc resulls, the tubes 
are held at a distance of about 60 em. from the box and the operator 
looks through them at the cross, which is seen more or less distinctly. 

Inlerprelalion of results. - \Vhen the serum is negative, the liquid 
is as transparent in the tube of the lest proper as in the control lube. 
The cross is clearly outlined and black. 

When the serum is strongly positive, the liquid in the tube of 
the test proper is very turbid and the cross is no longer visible. 

A weakly positive reaction is recognised by a slight turbidity in 
comparison with the control tube: the cross, seen through the Lube 
of the Lest proper, looks indistinct with blurred outlines. The diffe
rence between the aspect of the fluid in the tube of the test proper 
and in the control tube is always sufficient indication of the nature of 
the reaction. 

In doubtful cases it is advisable, in addition, to carry out a 
Meinicke Micro-Reaction (M.l'vl.H.). With this method the course of 
the reaction itself may be followed under the microscope, and im
purities and infections of the sera, which may occasionally lead to 
false results in all syphilis reactions, are detected. 

Untersteiner has published a useful method of applying the 
M.T.R. in cerebro-spinal fluid examinations. 

Untersteiner mixes one part of i\I.T.R. extract will! five parts 
of 1 % saline, after heating them to 45° ; 0.5 c.c. of this mixture are 
added to 0.5 c.c. of active fluid and shaken. The test tubes are left 
at room temperature. The results are read in one hour by the hanging 
drop method as described for the Meinicke Micro-Reaction. 

THE TECHNIQUE OF THE MEINICKE MICRO-REACTION (M.M.R.) 
is as follows: 

Extracts and dilution of extracts. - The extracts arc those used 
for the macro-reaction (l'vl.T.R.), bul containing rather less balsam. 
The dilu lions are similarly prepared. 

Active sera are used, very small quantities are required, and the 
blood can therefore be procured from the finger or the ear. 

Test. - The extracts and sera are mixEd by means of a platinum 
loop and not with pipettes as in lhe macro-reaction. A dilution of 
freshly prepared extract, matured for lwo minutes is jJonred into 

I . 0 , a 
?or~.e am capsule. ne drop is taken with a platinum loop 5.5 mm. 
m 1ameter. A drop of serum _is then taken with another platinum 
loop, smaller than the precedmg, i.e., 2.5 mm. in diameter. The 
contents of the second platinum loop are then introduced into the 
Iu~ncn o~ lhe ftrst loop, _thus mixing the two liquids. A drop of the 
mixture IS then taken With the smaller loop and dep site 1 r 1 · 1 · o c on a cover-s 1p, w uc 1 1s then covered with a concave slide The . · 
is I fl f 45 t 60 · · pleparatwn 

e or · o mmutes at laboratory temperature (2Qo lo 22o C.). 
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Reading resul/s. :.._ The preparations arc read with a microscope 
filled wilh a weak eye-piece and a strong dry objective- e.g., LEITZ, 
eye-piece 1 or 2, objective 6 or 7. The various layers of the prepara
tion must be carefully examined. 

·when the reaction is negative, nothing can be seen, or only a 
number of moving specks at lhe limit of visibility. Strongly positive 
reactions are characterised by the presence of large clumps which 
by their weight sink to the bottom and must be sought in Lhe lower 
slrala of the fluid. 

·when lhe reactions are weakly positive, larger or smaller clumps 
can be seen, of which the larger sink to the bottom of the preparation. 

These two reactions, the M.T.R. and the l\I.M.R., are extremely 
simple and very easy to read. Any worker, however little practised 
in handling pipettes, can conduct these tests. He requires no specinl 
instruction for the purpose, but needs only a capacity of appreciating 
degrees of turbidity such as is possessed by every doctor familiar 
with testing the urine for albumin. For the micro-reaction, an ordi
nary knowledge of microscopic technique is required. 

Neither method requires the ttse of an incubator or a regulated 
water-bath for serum inactivation. 

The micro-reaction can even be conducted without a centrifuge: 
the blood corpuscles and fibrin are merely allowed to deposit, when 
the clear, supernatent serum can be used. Only a few glass vessels, 
the platinum loops, and a microscope are essential. 

METHOD USED BY PROFESSOR R. MOLLER. 

1. Method: 

MUller Conglomeration Test (Miiller Ballungs-Reaklion). 

2. Principles: 

Alcoholic ox-heart extract, to which a fairly high proportion of 
choleslerin has been added, is concentrated in the water-bath and 
then stored in this concentrated form (conglomeration reagent). For 
use il is warmed and diluted in two stages and in fixed proportions 
with 0.9% saline and then placed to mature for several hours in a 
thermostat at 56° C. 'With positive inactivated syphilis sera, this antigen 
causes the formation of a single freely suspended globular complex 
of white or yellowish-while gelatinous appearance, generally with a 
denser nucleus which is rat11er clark in colour and has a delicate 
nebular ou ler zone, whereas in negative cases the whole suspension 
has a perfcclly clenr colloidal appearance. In very rare cases of grave 
non-syphilitic disease of various kinds, crumb-like precipitates are 
formed which can readily be distinguished from conglomeration. 
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3. Advantages: 
The method is sensitive to a very wide range of cases of syphilis, 

\Vith marked specificity. Positive reactions are quite clearly defined. 
Lends ilself to accurate quantitative work and can be used for 
testing the cerebro-spinal fluid. 

4. Temperature: 

37° c. 
5. Reading resul/s: 

The first rearling is taken after nine hours in the incubator. 
A second reading after a further fifleen hours al room temperature. 

6. Number of lubes required [or one serum lest: 

Three. 

7. Number of pipelles required: 
One dropper for delivering the various sera; one pipette for saline; 

one pipette for preparing the antigen Lobe used; and one for delivering 
the prepared antigen into the individual Lest-Lubes. 

8. 01/zer apparatus required: 
Test-tubes for the test proper, a small number of test-tubes for 

heating the concentrated reagent and maturing the diluted antigen; 
L wo beakers for dilu ling the an Ligen. An inactivating W8 ter-bath 
(56o C.); an incubator (37° C.); a thermostat (56° C.) for maturing the 
antigen, or, failing the thermostat, a metal box with closely fitting 
lid which can be immersed in the 56° C. water-bath and inside which 
the physical conditions of a dry thermostat obtain. 

9. Details o[ 1/ze leclznique: 

The principle recommended for the preparation of the \Vasser
mann antigen (namely, concentrating cholesterinised ox-heart extract 
and maturing for several hours the colloidal antigen obtained after 
dilution with saline), has been adhered to in Lhe preparation of antigen 
for the conglomeration test. As ox-heart muscle varies considerably in 
suitability, and as a great deal depends on very accurate adjustment 
of the extract with cholesterin, and as, moreover, it is difficult to 
obtain the exact degree of concentration in the laboratory, it i~ 
necessary to obtain selected and correctly cholesteriniscd,. ready
concentrated antigens from a dis Lribu Ling centre (" Ballungsreagens " 
Schering-Kahlbaum, Berlin). 

The preparation of colloidal antigen from the conglomeration 
reagent is described below, in detail. 

Directions for the preparation o{llze colloidal conglomeration antigen.
The boLLle is vigorously shaken and 8 c.c. (or, if smaller quantities 
are required, 4 or 2 c.c.) of the reagent are poured into a moderately 
long test-tube, which is then well corked and healed for half-an-hour 
at ~6° (walcr-~alh). T~1e heating causes any flocculated lipoid 
part1cles to rc-dtssolve. 1 he reagent is now clilutcd with an accurate 



- 135-

0.9% solution of sodium chloride (the figures given here apply to 
l(ahlbaurn's NaCl crystals). 5 c.c. or saline are poured into a small 
beaker (I) about 45 mm. in diameter, and 50 c.c. into a second 
beaker (II). If, in the case of certain antigens, a small modification 
in the degree of dilution should prove desirable, a slip bearing a notice 
to that e!Tect would be enclosed in the package. The saline in both 
beakers must be raised to a temperature of 17° C. (accurately to within 
about half a degree). The mixing must be carried out as follows: 
the reagent, taken from the water-bath, is poured quickly and 
suddenly into beaker I, the test-tube is laid aside and beaker II 
seized with the same hand and ils contents added equally quickly 
and suddenly to the first mixture. This method provides the simplest 
means of restricting the maturing period to about one and a-half 
seconds, which is the optimum lime for the dispersion of the 
colloidal antigen. The colloidal solution obtained in this manner is 
poured into test-tubes 18-20 mm. in diameter, with walls 3 / 1 mm. 
thick, which, when well sealed with a rubber stopper, arc placed, 
to further mature the solution, for twenty-four hours in a 56° C. incu
bator (not water-bath). The matured colloidal antigen, when kept 
for about two days at room temperature, scarcely loses any of its 
activity. If the mixture has been correctly prepared, the conglo
meration antigen should form a uniform colloidal suspension, \Yhen 
matured. 

8 c.c. of original extract is enough for the quantitative examina
tion of about 40 cases. II the number of cases to be examined is 
smaller, the same process of dilution can be carried out with 4 or 2 c.c. 
of original extract. The quantities of saline are then correspondingly 
;,maHer, i.e., 2.5 and 1 .25 c.c. respectively in beaker I and 25 and 
12.5 c.c. respectively in beaker II. 

In orcler to obtain good conglomeration antigen, the inslmctions 
given here must be strictly adhered to, more especially as regards 
the use of absolutely pure distilled water, concentration and tempe
rature of the saline, interval between the lwo stages of dilution, 
period of maturing, size and sealing of the Lest-Lubes, lcmperatun• 
of the incubator, etc. All glass vessels must be scrupulously cleaned. 
(the final rinsing should be made in distilled water). 

Directions {or carrying out the conglomeration test.- The sera an· 
inactivaLcd for half-an-hour in a 56° C. waLcr-bath. For Lite examina
tion of one specimen, three carefully cleaned small test-tubes (Vidal 
lubes) of about 8 nm1. internal diameter are required. Into Lhcsc 
are delivered respectively 0.15 c.c. (3 drops), 0.2 c.c. (4 drops) and 
0.25 c.c. (5 drops) of the inactivated serum (the volume of each 
drop must be exactly 0.05 c.c. 1); 0.05 c. c. of Lhe ripened an Ligen is 1 hen 
added to each of these lnbes from the antigen Lube, which must be 
shaken twice before opening, so that the contents may be uniform. 
The contents of the Vidal tubes are well mixed by shaking for a short 

i .. 
1 

11: in an exccplional _cnse owing to lack of serum, one dose hns to IJe omitted 
lts 1bhC'st to. leave out the nuddle lnbc (·I clrops) . .-\fairly accurate quanlitntin:- readin•~ 

can C'n <;lJll be oblaincd. ' n 
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time. The tubes are then placed, uncorked, in the 37° C. incubator for 
from seven to nine hours, after which the first reading is taken. The 
reaction is continued for a further nine to fifteen hours at room 
temperature, after which the final reading is taken. 

Cerebro-spinal fluid can be tested in the same manner, hut wilh 
cli!Ierent doses. The fluid should also be inactivated for half an hour. 

The doses are as follows: 

Fluid: 0.05 (1 drop) 0.1 (2 drops) 0.15 (3 drops) 
Antigen : 0.3 0.3 0.3 
Fluid: 0.3 (6 drops) 0.45 (9 drops) 0.9 (18 drops) 1 

Antigen: 0.3 0.3 0.3 

N.B. - In the examination of spinal fluid the antigen must 
not be clroppecl, but measured from a pipette. 

Period of incubation in thermostat and at room temperature, 
as for serum examination. 

Reading resulls. - ·with correctly prepared antigen, a positive 
reaction produces a globular mass of white or yellowish-while gelati
nous appeaTance, generally with a denser nucleus, which is rather 
dark in colouT and has a delicate nebular outer zone. This mass is 
freely suspended in the centre of the column of liquid. If the 
preparation of the antigen has not been perfect the conglomeration 
will often appear opaque and crumbling. The results are best 
expressed in terms of intensity of reaction. 

The strongest reaction (IV) is that in which conglomeration 
already occurs at incubator temperature with the smallest close of 
serum; the weakest positive reaction (I) is that in which conglome
ration does not set in until the mixture has stood at room temperature, 
and then only with the largest dose of serum. 

Results at: 
Grade of Reaction 7-9 hours at 37° C. !l-15 hours at room temperature. 

0.15 0.20 0.25 0.15 0.20 0.25 
I + I-II + + II + + + II-III C2 + + + III + + + + III-IV + + + + + IV + + + + + + 

Interpretation of Resulls. - The ili.B.R., like the B.-W. and all 
flocculation le~ts, may also," in exceptional cases of Tbc. {lorida, 
acute suppuratwn, etc., give unspecific " positive results where no 
s~philis is present. Leaving .out of account the rarity of such unspe
cific results (3 to 4 per cent 111 Tbc. florida), the quantitative method 
of the lvl.B.R. admits of di!Icrentialion, in so far as reactions which 

1 lnsl<>ad of using 0.!) of fluid, the quantity or flu'd d 
or economy, be proporlionnlt'lv reduced (Q 6 . 0 ') 

1 

0
a
3
n extract cnn, for tile snl\c 

1 Cloudin::;!:. • - · 1 
• ·- or ·· : 0.1). 
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show a positive result at Lhc early reading (degrees of intensity I\", 
III and II-III) unquestionably indicate sypl1ilis, whether the patied 
is also su!Tering from one of the above-mentioned diseases or not 
(except malaria and leprosy). On the other hand, the results of the 
late reading, especially degrees of intensity I and I-II - like a 
weakly positive B.-vV. - must only be considered as indicative of 
the presence of syphilis if the patient is not simultaneously su!Tering 
from some grave non-syphilitic disease. 

At all events, it would be advisable, before evaluating such a 
result, to repeat the test after a short lapse of time. The highest 
degree of intensity at the late reading (degree of intensity II) is not 
so absolutely certain an indication of syphilis as the resulls of the 
early reading, but a reaction as strong a5 this is so rare in the case 
of even the most serious non-syphilitic diseases that, in establishing 
a diagnosis, result II would, under any circumstances, have to be 
given clue consideration. Therefore, in the absence of any grave non
syphilitic disease, the presence of syphilis is indicated with complete 
certainty by result II and with the hi(fhcst dfgree of probabilily by the 
weakest result (I). The latter result is frequently obtained in cases of 
syphilis latcns, and also tabes and sclerosis, when all other reactions 
are negative. 

Unspecific Reactions. - In addition to the very rare unspecific 
conglomera Lion of the lowest degree of intensity (I) already mentioned, 
cases of disease in which the serum is said to be in a labile condition, 
may quite exceptionally show precipitates or larger clumps; these 
appearances, however, arc so distinctive that they cannot be mistaken 
for positive clotting reactions. 

It is characteristic of unspecific reactions of this kine! that the 
small dose of serum (especially 3 drops) often reacts more strongly 
than the larger doses. 

METHOD USED BY DR. M. NAGA YO AND DR. NOBECHI. 

THE MURATA METHOD, 

A MoDIFICATION oF THE SAcHs-GEoRGI REACTION. 

1. MeUrod used: 
Murata method. 

2. Princzples: 

Formation of a precipitation layer, when the antigen solution is 
superposed upon the patient serum. 

3. Advantages: 

(a) The simplest method of all. 
(b) Consumption of least time for tesl. 
(c) Smallest quantity of serum required for the test. 
(d) S~ecificity of this lest is demonstrated by the curves observed 

wrth sera of leprosy or cancer patients. 
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. ). Reading results: 
After forty-five minutes with clear sera, and after three to four 

honrs with chylous sera (turbid). 

G. X umber of tubes required: 
One tube per serum. 

7. Number of pipettes required: 

(a) One pipette of 1 c.c. for antigen. 
(b) One capillary pipette for the delivery of sera, and another 

for the distribution of the antigen solution. 

8. Other apparatus required: 
(a) Two tubes of about 2.5 em. diameter for the dilution of 

antigen. 
(b) One graduated cylinder for the measurement of 10 c.c. saline 

solution to make the antigen dilution. 

(c) Test-tube racks. 
'(d) A blackboard to facilitate reading of Lest. 

9. Other details of the method: 

Murata's method is a modification of the Sachs-Georgi reaction. 
IL consists in a ring test with the cholesterinised crude ox-heart 
extract. Th~ specific features of the test are as follows: 

As well !mown and especially well elucidated by Neukirsch's 
thorough studies, the cholesterinised extract sufiers from the eJiect 
of reaction temperature. If, however, the cholesterin content is 
reduced to a certain degree in proportion to the amount of extract, 
a phase is reached when the temperature eiTect is insignificant and 
yet the reaction is sufficiently intensified by the cholesterin fraction. 
Using Lhis phase, i\Iurala made the antigen sufficient for the reading 
of the reaction after forty-five minutes at room temperature. Murata's 
Lest is thus clone without .the use of an incubator. 

The antigen dilution to be used as the reagent in the Murata 
lest appears water-clear in the slender reaction test-tubes, whilst it 
facilitates the recognition of the ring formation in positive cases. 
:\Iurala's lest owes this advantageous feature chiefly to the low 
content of cholesterin in the antigen in proportion to the amount of 
extract. 

The most important feature of the Murata test is its specificity 
to syphilis, which is based upon experimental evidence. After five 
years' studies on the serodiagnosis of syphilis, especially on the 
posi~ive _reactions with non-syphilitic cases, Murata and Tamiya, in 
our mslJlule, came to the conclusion that the variation in the pro
porlwn of cholesterm to extract not only changes the sensitiveness 
of lhe antigen, but also alters ils specificity. 
. The ring tests ~re based upon the result of the whole range of 
the gradually varymg phases of mixtures of the serum with antigen. 
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Therefore, the contact precipitation ring formation cannot be missed 
in the case of a positive serum, no matter what is the optimal phase 
of mixture. The ring test overcomes Lhe difficulty of zone phenomena. 

The interpretation of the results of the ring test is usually much 
easier than that of flocculation tests. Furthermore, the performance 
of the test is the simplest and the most economical of time, as arbi
trary amounts of serum and antigen are applied for individual tests, 
and such steps as those of the measurement of the reagents for 
individual tests or the dilution of each sernm are saved. As it is a 
highly sensitive reaction, the results can be read within a short 
duration of time with the thin dilution of antigens. In the case of 
the flocculalion tests, one has to usc a thick antigen dilulion such as 
Kahn's if the reaction time has to be shortened. Nobechi found 
that Kahn's antigen diluted 100 times is just sufficient for the Murata 
test, as far as sensitiveness is concerned. 

The disadvantage of lhe ring test is the occurrence of the false 
ring, which sometimes makes the reading of the reaction difficult. 
The false ring, however, is mostly formed in cases with hmmolysed 
or chylous sera; and, if the precautions, described later in the tech
nique concerning the sera, are observed, it will be easily avoided. 

The established technique of the Murata method contains special 
features in the technique of the precipitation lest. The detailed 
method is given below. 

TECHNIQUE. 

I. rlpparalus required. 

1. Pipette of 1 c.c. capacity 
2. Capillary pipette. 

3. Mouthpiece with rubber 
tubing or rubber cap 

4. Two lest-tubes of circa 
2.5 em. diameter 

5. Test-tubes of circa 0.5 em. 
diameter . . . . 

6. Test-tube rack. 

to measure the antigen. 

to dis tribute the an ligen dilution 
and the sera. 

to operate the pipe Ltes. 

one to con Lain the an ligen and the 
other the saline solution, for the 
preparation of lhe antigen dilution. 

to carry out the tests therein. 

7. Small blackboard 

II. The Sera. 

. . . . to facilitatc Ute reading of the 
result, it is held behind the test
tube rack against the window. 

. The sera are to be inactivated by placing them for thirty minutes 
Ill a water-bath al 55° C. Before the application of the Lest tl . , 
must I I t t d" ' · W\ )e 'ep s an tng al room temperature at least thirty minute's 
aiter the completion of inactivation. The same precaution must b~ 
?bser_ved. when lhe tubes have been kept in the ice-chest after 
mactiVn tton. 
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Chvlous and hmmolysed sera. sometimes make the rea(ling of 
the re;ults difficult. IL is therefore advocated that the blood be taken 
before a meal, preferably before breakfast. Sera in which spontaneous 
dolling occurs arc to be centrifugalisecl or kept standing before 
i:wctivation, in order to remove blood corpuscles. 

III. The Antigen. 

(1) Preparation of lhe anligen. - The fat-free part of ox-heart 
muscle is stored in the ice-room overnight, and is then finely mashed 
by passing it through a mincing machine several times, the exuding 
fluid being discarded. 500 c.c. alcohol (circa 96 per cent) is added to 
100 gr. of mashed muscle. The resulling suspension of mashed 
muscle is allowed to stand at room temperature for a week, and is 
occasionally shaken. It is afterwards put in the icc-chamber and, 
after being stored there for two clays, il is Ollerecl cold. To the 
filtrate, two parts of alcohol are added. The diluted extract is filtered, 
and stored at room temperature for a few months and filtered again. 
Thus the final extract is made up, ready for choleslerinisalion. 

The 1% alcoholic solution of cholesLerin is made from the prepa
ration of Merck, Darmstadt. This is added to the extract in the 
proportion indicated by the result of titration for sensitiveness. 

(2) Slandard isalion of I he anli gen. - The chol eslerin will precipi
tate if it be diluted with the saline solution alone, whereas the addition 
of a certain amount of extract does not came the precipitation 
of the choleslerin in Lhc dilution will! Lhe saline solution. The more 
extract is added the greater stability of Lhe cholesterin solution 
rcsulls. The extract tberefore acts as a protective colloid upon the 
choleslerin. 

Adefinite amount of Lhe choleslerin solution is put in several Lest
Lubes, and to these varying amounts of the extracts arc added; 1 c.c. 
of each mixture is placed in a Lest-tube of circa 2.5 em. in diameter 
and is diluted with 10 r.t. of the saline solution from a test-Lube of 
Lhe same diameter. The dilution is carried out with as rapid a move
ment as possible and in a definite way. After Len minutes' interval, 
the test is performed with each of the dilutions, using both normal 
and syphilitic sera. After observation of the results at the end of for tv 
minutes at room temperature, the mixture with the requisite sensitive-
ness is fixed upon as the standard antigen. In the case of Murata's 
?wn standard antigen, the border-line between normal and syphilitic 
IS fixed to coincide with that of the Taniguchi's ·wassermann Lest, 
':"·' the \Va -sera with the named test will not cause precipitation 
nngs lml the ± sera will form faint rings. 

To lilralc Lhe new an Ligens, the mixtures of the choles Lerin 
s~lulion ':'ilh v~rying a~lotmls of new extract are prepared and 
dtluted With sahne solutiOn as described above. A positive serum 
pt:eferab_Jy with ~ clinical diagnosis of syphilis, is talcen and dilule(l 
With salme_solutwn five limes, Len times, fifteen Limes, etc. Applying 
these dil~lliOns o~ Lhe s_crum, the sensitiveness of the mixtnres of th~ 
cholestcnn solutiOn With the new extract as a

11
t

1
· n·e

11 
• 

o IS compared 
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wilh that of the standard antigen. The mixture showing exactly 
the same sensitiveness is taken as suitable for the antigen. One part 
of clwlcslcrin solution La 17.5, 18, 18.5, or 19 parts of extract is usually 
found lo be the correct proportion of the mixture in the preparation 
of the slanclarclised an ligen. If two mixtures with different proportions 
are equally sensitive, the one which contains the greater proportion 
of extract is sclcctccl in order to be as much farther away as 
possible from the phase to cause the non-specific reactions. If 
a certain mixture is found a little Lao sensitive, slight reduction of 
the extract (the protective colloid) in this method will be sufficient 
to adjust its scmitivcness, and vice versa. By this means the delicate 
adjustment of lhe sensitiveness of the antigen is clone with ease. 

1 c.c. of the antigen is measured into a test-tube of circa 2.5 em. 
diameter, and 10 c.c. of the physiological saline into a second tube 
of the same diameter. The IaUer is added to lhe former with as rapid 
a movement as possible and the mixture is returned to the second 
lube. The antigen dilution thus prepared is ready for usc in the 
lest after standing ten minutes, and may be used within an hour 
after preparation. The "made-up " an ligen dilution has a faint 
opalescence, but in lhc slender Lest-lubes it appears quite clear. 
Should it appear opaque, it is not suitable for usc. Unclean glass
ware is in most instances responsible for abnormal cloudiness. 

IV. The Test. 

Into a lesl-lnbe of circa 0.5 em. diameter, a quantity of inactivated 
serum is introduced, so as to reach the height ol' circa 1.5 em. The 
antigen dilu lion is then superposed upon the serum layer. For the 
purpose of obtaining the clear-cut contact surface between the two 
media, lhc following precautions are taken. At the end o{ distribution 
of semm, the inner wall of lhe test-lube over lhe serum layer must 
he moistened by a circular motion of the tip of the capillary pipette, 
and then Lhe latter is withdrawn along one side of the tcsl-tubc so as 
to leave a wet line. The last drop of the serum is let run down along 
the wet line lo open the path for the antigen. The delivery of the 
antigen is begun with a drop of antigen slowly running down along 
the wet line described above. After ascertaining that the first drop 
of antigen has reached the upper surface of the serum layer, a few 
more drops are added with the same precaution, and then five to 
ten more drops in succession. After distributing the antigen, it should 
be noted that the contact surface in each tube is sharp. As far as 
our experience goes, this drop method is the best and easiest one for 
successful ring tests and the mode in which the first drop of the 
an ligen is introduced is lhe key La success. 

It is not necessary to change lhe capillary pipette for each serum; 
but, after one serum is distributed, the tip of the pipette is wiped 
With a piece of gauze, the inside of it is rinsed out with saline solution 
a few limes and the adhering trace of saline solution wiped off with 
another piece of gauze, and the pipette is ready for use for the second 
serum. 

10 
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V. Reading the Resnll. 
The results arc read al the er\d of forty-five minutes' standing 

al room temperature. If a white ring appears at Lhe contact surface 
the reaction is positive, and if this is not the case the reaction is 
regarded as negative. According to lhc intensities of the white ring 
formation, the reactions are recorded as + + +, + +, + and ±. 
With some sera the false ring is formed, which frequently interferes 
with the reading. The true ring as well as the false one appears on 
lhe contact surface; but, whilst the former is caused in the antigen 
layer and its lower-limit line is sharp, the latter is formed in the serum 
layer and its upper-limit line is clear-cut. In doubtful cases, al the 
second reading after two to four hours, the true ring will increase 
its density and width, whereas the false will remain as il was or 
even become less marked. 

Reading must be done sitting at a light window without shade, 
with the blackboard held behind the lest-lube rack. Con trolling lhc 
light by lifting or lowering the blackboard helps some Limes in the 
recognition of a weak reaction. The observer's eyes must be on the 
same level as lhe contact surface. 

No control system is required, as the antigen is very accurately 
standardised. 

METHODS OF PROFESSOR H. SACHS 

AND DR. E. WITEBSKY. 

A. SACHS-GEORGI REACTION (LENTOCHOL). 

1. iVlelhod employed: 
Lcntochol reaction. 

2. Principle: 
Direct flocculation of cholesterinised exlracl. 

3. Advantages: 
Simple flocculation and a high degree of specificity for syphilis. 

4. Temperature: 
37° c. 

5. Reading results: 
Eighteen lo twenty-four hours. 

6. Number of lest-lubes required for one serum test: 
Two to three test-lubes (naturally, for l"t L" quan 1 a tve purposes 

more are required). 

7. Number of pipelles required: 
One pipette for each serum, one for saline, and one or two i ll 

for extract dilutions. P pe cs 

8. Apparatus required: 

An agglulinoscope for reading results is useful though not abso
lu lcly nece"ar_v. 
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9. Other de/ails of technique: 
I. Exlracls. - Cholesteriniscd organ extracts are used for the 

flocculatioii reaction. The choice of the organ and of the method 
of extraction arc of secondary importance, but the extracts must be 
snfficicnlly sensitive all(], as far as possible, specific for syphilis. 
These requirements can only be fulfilled after extensive empirical 
tcs ts have been carried ou L with each of the extracts. 

Professor Sachs supplies suitable cholesterinised extracts (Institute 
for the Experimental Study of Cancer, Heidelberg). These extracts 
arc macle from ox-heart to which choleslerin has been added. 

They arc diluted immediately before use wilh five times their 
volume of physiological saline. This dilution is made in two stages. 
One part of cholesterinised ox-heart extract is quickly mixed wilh 
one part of saline. The mixture is shaken for an interval which 
varies from ten to twenty seconds, after which the four further parts 
of saline arc quickly added. It is extremely important that the 
instructions with regard to the interval between the first and second 
additions of lhe saline should be strictly followed. These instructions 
nre specially given for each individual extract. 

II. Patienl's serum. - Patient's serum is heaLed, immediately 
afler the blood has been taken, for half-ail-hour in the water-bath 
(inactivation al 55° C.). As with all methods of serological diagnosis 
of syphilis, the serum should, as far as possible, be free from pigment 
and should he tested as fresn as possible. 

III. Saline. - A solution is prepared of chemically pure 0.85% 
sodium-chloride in distilled water. The solu Lion must be clear. If 
il contains floating particles of cotton wool or other substances, it 
must be filtered through ordinary filter paper. 

IV. Technique. - The flocculation reaction is carried out in 
lubes 100 mm. in length and 15-16 nun. internal diameter. The walls 
of the tube must not be thick, for thickness would render the reading 
of the results difficult or even impossible. 

Eae h serum is tes Led with two extracts. As a control, each serum 
is mixed with a corresponding quantity of alcohol at 96 per cent. 
The serum controls are actually put up as follows: 0.5 c. c. of a 1-in-5 
dilution of serum mixed with 0.25 of a 1-in-6 dilution of 96 per cent 
alcohol in saline. Three tubes are therefore required for each serum, 
preferably placed one behind the olher in the rack. The various 
patients' sera arc placed one beside the other. In this way three 
parallel rows are obtained: 

A. The first principal Lest with Extract A. 
B. The second principal test with Extract B. 
C. The control with alcohol. 

Inactivated patient's serum is diluted 1 in 5. The figures given 
below refer to tests made with 0.5 c. c. of a dilu Lion of serum 1 in 5 
and with 0.25 of extract diluted 1 in 6. These quantities may be 
doubled. 
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When working with 0.5 c.c. of ~ dilution of serum .1 in 5 there 
are two alternatives: 

(a) Either 1.2 c.c. of physiological salin~ ls placed in the tubes 
in row C, and a 1-in-5 dilution is obtained by adding 0.3 c.c. 
of inactivated patient's serum, 0.5 c.c. of the solution thus 
obtained being then delivered to each tube in rows A 
®dB; . 

(b) Or 0.1 c.c. of inactivated patient's serum is placed in each 
tube in rows A, B and· C, and a 1-in-5 dilution is obtained 
by adding 0.4 c.c. of saline. 

In either case, at the ends of rows A and B there must be one 
tube containing only 0.5 c.c. of saline (extract control). 

- After setting out the sera in this way and entering the particulars 
in the records, the extracts are added. For this. purpose 0.25 c.c. 
of extract dilution prepared in the manner indic~ted above is added 
to each tube in rows A and B immediately after preparation. 

0.25 c,c. of ~ 1·in-6 dilution of ~!coho! (96 per cent) with saline 
is added to each tube in row ·c (serum control). 

The tubes are now shaken one by one, and then all together in 
the rack~ which is placed in the incubator .. This must be kept at a 
constant temperature of 37• to 37 .5• C. 

V. Reading results. - Results are read:_ 
(a) After four to five hours in the incubator; 
(b) And after eighteen to twenty-fonr hours in the incubator 

The second reading is de-cisive .\rfespective of the earlier -reading. 
In the majority of cases the result can be gauged at the earlier reading. 
Nevertheless-, the second reading cannot be· dispensed with on 
account ·of the rare cases in wltich the reactiori. is delayed or in which 
labile sera may produce a reversible flocculation which will have 
disappeared by the time the second reading is taken. 

After shaking the tubes for a few seconds, the reading is taken 
with a Kuhn and Woithe agglutinoscope. These agglutinoscopes ean 
be obtained from Paul.Altmann, Luisenstr., Berlin, N.W., and from 
F. & M. Lautenschliiger, Luisenstr., Berlin, N.W. The agglutinoscope 
must be adjustable to -suit the observer, i.e., it must be possible 
to alter the distance between the lens and the tube so that the flocculi 
are perfectly visible. It is easy to see whether the apparatus is service
able by taking the reading with the naked eye in doubtful cases. 
Where there is even a slight reaction it is possible to see the flocculi 
with the naked eye; the observation can then be made much more 
accurately with the help of the agglutinoscope. 

Spe.cific flocculi can be distinguished by the fact that they are. 
regularly distributed over the whole field of vision.- They may range 
in size from very small granules to large masses. Irregular, doubtful
looking grariules should not be interpreted as a positiVe flocculation. 
Obviously, a result must not be cons~P.ered positive if flocculation 
is present in row C (serum control) and in the end tubes in rows A 
orB (extract control). If flocculation ~s presentin the tubes at the 
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end of rows A and B, the inference is that the extract or the extract 
· dilution is unsuitable for use in the test. If flocculation is present 
in a serum control tube (row C), the result must be rejected on account 
of -auto-flocculation. In such a case, an attempt must be made to 
clarify the serum by means of centrifuging or filtration, or a fresh
blood specimen must be taken from the patient. 

The result is recorded in the usual approximate manner: a posi
tive reaction being indicated by a larger or smaller number_ of" + u 

signs according to the degree of flocculation, a doubtful reaction 
being indicated by " ± u and a negative reaction by " - '#. 

VI. Advantages of the flocculation reaction. - The. advantages of 
the flocculation reaction when correctly carried out are, according 
to personal experience, the following: The readii1g of the ·results 
is easy, :.sensitiveness is sufficient, and the danger of a non-specific 
lability reaction is reduced to a minimum as comparC;d With other 
ser9logical tests for szyhilis. 

VII. Sources of errors. -To avoid errors it is necessary: 
(a) To use cholesterinised extracts of irreprochable quality and 

to adhere to the prescribed interval between the two dilutions; 
(b) To us~ an absolutely pure saline solution of 0.85% (purest 

sodium chloride, distilled water); 
(c) To keep the incubator temperature constant; 
(d) To make sure that the agglutinoscope is serviceable (suit!lhle 

distance between the lens and the tube).' 

·VIII. The quantitative flocculation test. - The. flocculation test 
may equally well be. carried out quantitatively with decreasing 
amounts of serum on the same Jines as those set out above. The 

, total volun1e must, of course, be the same: in all the tubes. ·By a 
quantitative test on these lines, it is undoubtedly possible to deter
mine- up to a certain degree the reacting power of a serum. But it 
iS- doubtful whether a quantitative test - always somewhat com
plicated - can enhance tbe practical value of serological· tests. 
It is true that in rare cases a positive reaction may be adduced 
which has been masked by inhibition through excess (where the 
quantity of serum generally used was too large). The quantitative 
method entails no modification-,of the technique; it merely takes 
advantage of possibilities inherent in the process. 

B. CITocnoL REACTION. 
1. Method·: · 

Citochol Reaction. 
2. Principles: 

Rapid fiocculation of concentrated cholesterinised extracts .. 
3. Advantages : 

Simple technique, rapid results -(without special apparatus), 
comparatively high specificitY, greater·sensitiveness than- with the 
Lentochol Reaction. 
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4. Temperature: 
Room temperature. 

5. Reading results: 
Alter half an hour. 

6. Number of test-tubes required: 
Two to three (according as one or two extracts are used). 

7. Number of pipettes required: 
One pip-ette for every serum. Also one Pipette for saline, and 

one or two for extract dilutions. 

8. Other apparatus : 
None (possibly an agglutinoscope). 

9. Further particulars: 
Alcoholic benzoin solutions have proved comparatively unstable, 

and consequently must be prepared at frequent intervals; therefore, 
the principle of plain cholesterinised ox-heart extract first laid down 
by Sachs and Georgi has been reverted to in more recent experi
ments, in which some of the measures adopted in Kahn's carefully 
modified method have been taken into consideration. This method 
secures rapid flocculation The interaction of a low dilution of con~ 
centrate<l cholesterinised extract with serum in strong concentration 
plays an important part in the production of a quick result. As in 
Bruck's method, a suspension of precipitated particles of extract 
is used instead of extract emulsion. 

We tried concentrating our cholesterinised extracts for the Sachs
Georgi Reactions by steaming and using them in this highly con
centrated form, with the result that rapid flocculatlon could actually 
be obtained. · 

The nexl step was to evaporate alcoholic ox-heart extract prepared 
according to the old method (i.e., by the extraction of one part by 
weight ol the moist substance with five parts by volume of alcohol), 
and to re-dissolve the triple concentration in alcohol. To these 
concentrated extracts cholesterin is added so as to obtain a 
cholesterin content of 0. 3 to 0. 6 per cent according to the nature of 
each individual extract. These cholestertnised ox-heart extracts are 
called Citochol extracts (citocholesterin), because they are used in 
the rapid reaction which will be described below, and we call the 
resulting method of flocculation the "'Citochol Reaction " in contra
distinction to the Sachs-Georgi Reaction, which, because of its 
slow reaction time, we call the •• Lenlochol Reaction ". 

The Citochol Reaction is carried out as follows: 

1. The Citochol extracts are quickly diluted by mixing one part 
of extract with two parts of 0.85% saline. The 1-in-3 dilution pre
pared in this way is left standing at room temperature for ten minutes 
before use. 

2. For carrying out the Citochol Reaction, 0.1 c.c. of serum 
inactivated for thirty minutes at 55° C. are mixed with 0.05 c.c. of the 
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diluted extract. The mixture is then left standing at room tempera
ture for half an hour, after which 0.5 c.c. of 0.85% saline are 
added. 1 

Thirty seconds' shaking may be substituted for the half-hour 
standing at room temperature. 

3. The reading follows immediately, either macroscopically or 
in an agglutinoscope (possibly also as a turbidity reaction). 

4. The Citochol Reaction can be carried out simply as a micro
reaction. For this purpose one to two parts of inactivated sera are 
mixed with one part of extract dilution on a slide or in a watch
glass or capsule and rapidly and evenly mixed. The result can be 
read on the slide after the lapse of a few minutes like a bacterial 
agglutination or a blood-group determination. 

So far, results obtained by this procedure have been favourable, 
but there is the same drawback as in all rapid reaclions, viz., under 
given circumstances unspecific results are obtained more frequently, 
though there may be inneased sensitiveness. 

This differential factor ought to be taken into account in the 
sero-diagnosis of s~yphi1is by the flocculation of cholestcrinised 
extracts; the Lcntochol Reaction possesses a very high degree of 
specificity, but a lesser degree of sensitiveness. The Citochol Reaction 
is more sensitiYe, but does not perhaps possess an equally high 
degree of ~pecifkity. 

METHOD uSED BY Dn. K. NOREL. 

THE SrGi'IIA. (l:) REACTIOK. 

The Sigma Reaction has the following advantages: 

(1) Simple technique; 

(2) The result::. are expressed in Sigma units so that different 
tests ·arc comparable; 

(8) \Vhen using standardised antigen and a standard flocculation 
test the reaction i.'an be reproduced by different workers at 
different times in different placrs. 

The original technique of Professor Dreyer and Dr. \.Yard at 
Oxford (1921) ha::. been modified and simplified in the Danish State 
Serum Institute in Copenhagen; it is given in detail below. 

With this modification, oyer 40,000 sera have been tested in 
Copenhagen, the \Vassermann Reaction being performed simul
taneously. It was found that the Sigma Reaction was equal to the 
Wassermann test in sensitiveness and the decrease in strength of 
the Sigma Reaction followed in a satisfactory manner the clinical 
picture during treatment. 

1 It is advhable to sel. up HS controls parallel rows in which lhe extract dilution 
is replaced by a corrf'sponrling dilution of alcohol. Formalin controls are also u<;eful. 
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A. Reagents and A.pparalus required. 

1. Antigen (alcoholic extract of calf's heart). 

2. Alcoholic solution of cltolesterin, 1 per cenl. 

3. Normal saline solution. 

-1. Stands with one row of holes. 
5. Agglutination dwarf test-tubes, internal diameter 5.5 to _6.2

1 mm., external diameter 6.6 to 7.2mm., length 58 mm., comca 
point, broad collar. 

6. Graduated measuring cylinders: (a) to contain 25 c. c., 
height 11 em., inside diameter 2.2 em.; (b) to contain 100 c.c., 
height 16 em., inside diameter 3.5 em. 

7. Bigger's dropping apparatus. 
8. 0.5 and 1 c.c. pipettes, graduated in hundrcdtlls of 1 c.c. 

9. A hand-lens magnifying six times. 
10. A special artificial light apparatus (Sigma agglulinoscopc). 

11. A water-bath (54o C.) for inactivation of the sera. 

12. A dry-air incubator (38.5° C.) for the incubation. 

13. Rubber-stoppered tubes for collecting blood samples. 

B. Technique (Elaborated by Norel, The Stale Serum Inslilule, 

Copenhagen). 

The blood samples must be drawn aseptically; 2 to 3 c. c. blood 
(= 1 c.c. serum) is required. The serum is pipetted into sterile dwarf 
test-lubes plugged with colton-wool (not wilh a rubber or cork 
stopper). The serum is heated for 90 minutes in the water-bath 
(54° C.) The inactivated serum is pipetled into seven to len of the 
conical test-tubes according to lhe following table: 

1----·,_·"_''-"_N_'o-1--- __ 2 ___ 3_ --~- _'i_ --'-- ~~ _n ___ ,_o_ 
Pure serum...... 0.4 0.2 0.1 0.05 

Serum dilution 
I: 10 .......... · 0 '' 0 I 0 05 1-------1------·-- __ ._-___ ·- __ ·- -- --· --

Sl"rum dilulion 
1:100 ........ 0.2 0.1 0.05 ------------

_N_or_m_a_I_sa_I_in_c._._ .. _·:-- ___ o_.I __ o_.I_5 ·-~ __ o_.I_ --0~1~5- === _o_.l_-_o=·=15= 
a-suspension . . . . 0.1 

~·Suspcn~lon . . . 
. ---------- -- -- -----

0.3 0.3 0.3 0.3 O.:l o.3 o.:l o.3 o.J ------------ ·---- -- ---
(DP~rceofdilution}1:11j.I:21/, 1:5 1:10 1:25 1:50 1:100 1::!50 1:5001:1000 

The two serum dilutions arc prepared in two dwarf tcsl-lt b 
' . . 0 9 1' . ' l cs, 

con,~unng . c.c. sa me; mlo the first lube is pi pel led 0.1 c. c. serum. 
and mlo the second 0.1 c.c. of this 1-in-10 dilution. ' 
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The antigen is employed in two difiercnt dilutions: a-suspension 
and ~-suspension. The suspensions must be prepared immediately 
or only about half an hour before the tests. 

2 c. c. antigen is mixed with 0.2 c.c. cholcsterin solution; this 
cholcsterinised antigen is emulsified with saline by the help of Bigger's 
dropping apparatus in the following way: 1 c.c. cholesterinised antigen 
is poured into a measuring cylinder placed under the dropping lube 
(the tube is made of a piece of capillary tubing, 6 mm. external 
diameter, 0.5 mm. internal diameter); the height from the bottom 
of the cylinder to the point of the dropping lube is 36 em.; the drops 
have a size of about 0.1 c. c. each; 34 c.c. must drop ofi in the course 
of nine minutes. The two antigen dilutions arc: 

a-suspension: Into 1 c.c. cholcsterinisccl antigen is dropped 10 2 / 3 

c.c. saline; 

~-suspension: Into 1 c. c. cholestcrinised antigen is dropped 3·1 
c.c. saline. 

The antigens arc prepared only in the quantities mentioned. If, 
for instance, 70 c.c. ~-antigen is required, two lots, each of 35 c.c., 
are prepared. 

The resulting suspensions should not be shakt>n, but are mixed IJy 
gently inverting the measuring cylinders. 

The a- and ~-suspensions ~rc added to the serum dilutions accord
ing lo the Lallie, the a-suspension by a pipette, the ~-suspension 
preferably by a Dreyer syringe. 

Each sample must now be shaken thoroughly, covering the tube 
with the thumb, in order from right to left-i.e., beginning with the 
lube containing the bigbest serum dilution. Dry the thumb on a cloth 
before passing from one tube to the next. 

Place lhc stand in lhc dry-air incubator (38.5° C.) for twenty 
to twenty-two hours. 

C. Reading of Results. 

Place the stand on the agglutinoscope and read by help of the 
hand-lens. Compare the flocculation in the tubes with the Standard 
Flocculation Tube. Take the lube showing this degree of flocculation 
and find the corresponding strength in Sigma units, indicated on the 
label of the antigen bottle. 

The figures given lhere have been checked with Professor Dreyer's 
Standard. If none of the tubes arc showing exactly the standard 
flocculation, the value must be interpolated. In view of the possible 
presence of an inhibition zone, it is essential to examine at least 
lhe first five tubes in the series before pronouncing a serum negative. 

Regarding the details in relation to standardisation, see Medical 
Research Council Report, No. 78. 

Literature. 

Dreyer and Ward: Tile Lancet, Vol. I, 1921, p. 956. 
, , lvledical Rescarcb Council Report, No. 78. 
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League of Nations: Health Organisation's Investigations of Syphilis, 
1924, document C.5.M.5. 

!\Iiirch: The Lancet, Vol. II, 1924, p. 58. 
Bigger: The Lancet, Vol. II, 1924, p. 743. _ 
Norel: Zeilsclzr. {. Imm. & Exp. Therapie, 1926, P· 47u. 

VERNES' REACTION. 

1. }dethod: 
The syphilimetric method. 

2. Principles: 
To produce flocculation in lhe blood serum and cerebro-spinal 

fluid by means of a chosen reagent and to carry out the investigations 
under such close co-operation bet ween clinic and laboratory (ins lanced, 
up to the present, by more than 100,000 records at the Instilul 
Prophylacticrue) lhat the presence or absence of flocculation indicates, 
not only the presence or absence of syphilis, but also, in the former 
case, the rises and falls occurring in the course of the infection. 

3. Advantages : 

(a) The elimination of the pe1'sonal element, so that dilTercnt 
workers testing the same sample in separate laboratories necessarily 
obtain the same results. 

(b) The measurement - by means of an optical apparatus, the 
V.B.Y. photometer- of the variations produced by the fluctuations 
of the infection; the registration of these variations on a chart accord
ing to definite rules, and the use of the graphs in the conduct of 
treatment as a means of ensuring the successful prevention of syphilis, 
which consists in rendering the patient non-infectious not only for 
a time but for the remainder of his life. This is to his personal 
interest and is the only way of preventing hereditary syphilis. 

'l. Temperature: 
Preliminary healing of the sera at 55° C.; performance of the tcsl 

al room temperature of 19° to 21° c:; flocculation in the water-bath 
at 25o C. 

5. Reading of resulls: 
After four hours. 

6. Test-lubes used {or each serum: 
Four. 

7. Number of pipelles per lest: 
Nil. 

8. Ol/zer apparatus requ1red: 
. A rheometer; a mixing apparatus with propeller to regulate the 

SIZe of the particles in the suspension, and a V.B. Y. photometer. 
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9. The technique employed at the Danish State Semm Institute 
for the examination of sera and cerebro-spinal fluids is that described 
in Part I I of the Publications of the Paris Prophylactic Institute, 
pages ;)\) lo 6"1 and 67 and 68. 

Appendix. 

~!ETHODS DESCRIBED AT THE CONFEREi\'CE BY 

Dn. A. SCALTRITTI 

FLoc:cvr.ATio;-; wiTH THE usE oF Ox on PIG HEART LIPorns 
PI\ECIPITATED BY CADli!IUlii CHLORIDE. 

Procedure (or obtaining the Lipoid. 

The cardiac muscle of fresh ox or pig heart, freed from fat, is 
finely minced, antl spread in thin layers on glass plates, which are 
placed in front of a revolving fan and dried as quickly as possible. 
When drying is complete, the muscle is pounded in a morlaranclpasscd 
through a very fine sieve in order to obtain an impalpable powder. 

The powder is treated with sulphuric ether for about three clays, 
Lhe dhcr being changed repeateclly until it remains colourless. This 
operation is carried out nl room temperature. 

The ell1cr is now decanted and the powdered heart placed in the 
incubator at 37° C. for two hours, i.e., long enough to dispel any 
rctnaildng eUler. 

The dry powder, free of sulphuric ether, is then extracted in 
absolute alcohol in the proportion of one parL of powder to six of 
alcohol for three <lays at room temperature, the mixture being shaken 
several times a clay. AL the end of thaL lime, it is f1ltered through 
a double f1lter-papcr. A transparent or very faintly yellowish liquid 
is thus obtained. It is from this solution tlwt we precipitate the 
lipoids which, we believe, arc required for the flocculation of the 
syphilitic sc1·a. It is prepared once a week. 

Method of Preparation. 

As much of a super-saturated solution of cadmium chloride in 
absolute alcohol is prepared beforehand as will be needed for prcci
pifation. As a rule, the proportion is 0.1 grammes of CI2 Cd to every 
c.c. of absolute alcohol. The cadmium chloride is finely powdered 
in a glass mortar. It is then mixed with the alcohol and dissolved 
as completely as possible. The solution is placed in a small tube 
and spun for two lo three minutes, until the alcohol becomes clear. 
It is then ready for usc. 0.25 c.c. of this solution is placed in a small 
lube of the kind commonly used for \Vassermann reactions. 2 c.c. 
of the alcoholic solution mentioned above is measured into another 
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tube. This solution is quickly poured on the first solution of CI,Cd 
and vice versa; the operation is repeated twice in order lo mix the 
cadmium chloride as completely as possible with the lipoid solution. 
In this way a caseous precipitate is obtained. lL is allowe<l to settle 
for half-an-hour and is then gently "centrifuged", allowing the 
centrifuge to make only a few revolutions. 

The supcmatant liquid is now carefully decanted and lhc preci
pitate thoroughly mixed with the small quantity of alcohol remaining 
at the boll om of the tube. The lube is then filled with 80% alcohol, 
the precipitate becoming altered in appearance, and more nearly 
resembling snow. The tube is genlly shaken to break up any lumps 
and is then set aside to allow the lipoid Lo settle. The alcohol is 
decanted and replaced by fresh alcohol, which is again decanted 
after being left to stand for a few moments. The tube is then half
filled with 80% alcohol, and filled up with 8 Y./1000 to 9/1000 saline, 
care being taken not to shake the tube. If the lipoid should rise from 
the bottom of the tube, a slight centrifugal movement will make 
it settle again to the bottom. 

Finally, the saline solution is decanted, leaving the lipoid almost 
free from cadmium chloride. 

1 c.c. of physiological saline 8 Y./1000 or 9/1000 is then added 
and the mixture is emulsified by briskly shaking the lube, which 
must be well stoppered. To obtain a good emulsion Len minutes' 
shaking is needed. The emulsion is now ready. As many tubEs as 
are required are prepared, remembering that for each reaction tulle 
0.05 c.c. is needed. 

Technique o{ the Reaction. 

Patie11t's serum inactivated at 56° C. for twenty to thirty 
minutes: 0.1 c.c. 

Lipoid emulsion: 0.05 c. e. 
The tubes are shaken briskly, preferably in a mechanical shaker, 

for a quarter of an hour. 
~y that lime flocculi begin to appear in the case of strongly 

posil~ve sera. In any case the tubes must be left at room temperature 
for e1ghteen to twenty hours, to allow time for the reaction to take 
place with weaker positive sera. If lhe lest tubes arc then examined 
with ~lens in a suitable light, one can distinguish the tubes in which 
there 1s flocculation from those in which it is absent. This inspection 
should occupy but liLLie time. 

1 c.c. of 8 Yz-9/1000 saline is then added to each tube, which is 
gently shaken to obtain a good mixture. 

Fl.occ~lation, should now be more evident than at the first 
examu~atwn. 1 he tubes arc then briskly "centrifuged" for one or 
lwo mmute. s. The supernatant fluid is decanted care being t k 
l t I' . ' a en . o preven any 1p01d passing over with it. Another c.c. of saline 
IS ad~ed and the same operation is repeated. 

Fmal!y, 0.5 c:c. of saline is added, and the tube is genlly rockc·d 
to and fro. It Will then be seen that the flocculated lipoid no lonrrcr 

. b 
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forms an emulsion with the saline. There arc degrees in this reaction 
from. a thick, compact floccular mass to small loosened flakes floating 
in a transparent medium. 

Tl1e non-flocculated lipoids readily form emulsions and become 
homogeneous. Reactions are classified as strongly, medium, or 
weakly positive, according to the intensity of flocculation. 

In every case, a control tube containing 0.1 c.c. of saline and 
0.05 c.c. of lipoid emulsion is put up and subjected to the same treat
ment as the tubes of the test proper. 

PROCEDURE TO OBTAIN THE LIPOID USED IN THE BORDET

\VASSERiiiANN REACTION. 

Ox or pig heart (preferably the latter) is finely minced and dried 
with a revolving fan. It is then pounded and passed through a sieve. 
The powder is then treated with acetone and dried in an incubator 
at 37° C. for three or four hours until the acetone has evaporated. 

The powder is soaked in absolute alcohol for three days at room 
temperature in the proportion of one part of powder to ten of alcohol. 
It is filtered through a double filter-paper. The result is an amber
coloured liquid from which the lipoids arc precipitated by an alcoholic 
solution of Cl2 Cd. 

(The lipoid solution is prepared every four clays.) 
(Par the preparation of the supersaturated alcoholic solution 

of Cl2Cd, see the flocculation technique described above.) 
1 Y, c.c. of lipoid solution is poured quickly upon 0.25 c.c. of 

caumium chloride solution and vice versa. The precipitate is allowed 
to settle. This is then washed in the same manner as the lipoid in 
the flocculation reaction previously described. 

The lipoid having been obtained practically free from cadmium 
chloride, it is emulsified with 2 c.c. of saline by brisk shaking in n 
well-stoppered tube. 

The bulk of fluid is brought up to 20 c.c. with saline at 8 Y,/1000 
and shaken for a further five minutes until a perfectly homo
geneous emulsion is obtained. 0.2 c.c. of the emulsion is used in each 
reaction Lube. This is much less than the anticomplementary dose. 

As to the technique of the Borclet-\Vassermann Reaction, we 
always employ that of Bordet-Ruelens. 
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LIST OF THE INSTITUTIONS WHICH SENT 
BLOOD AND CEREBRO-SPINAL 

FLUID SPECIMENS FOR THE CONFERENCE. 

Austria 
Professor Kerl, Vorstand der Klinik fUr Geschlechts- und Haul

krankheilen, Allgemeines Krankenhaus, \Vien IX. 

Professor Wagner-Jauregg, Vorsland der Psychialrischen Klinik, 
Allgemeines Krankenhaus, Wien IX. 

Professor Arzl, Vorsland der Klinik fiir I-Iaut und Geschlechls
krankheiten, Allgemeines Krankenhaus, \Vien IX. 

Professor Pappenheim, Vorstand der Nervenabteilung des Ver
sorgungshauses, Wien XIII. Lainz. 

Herrn Docenten Brandweiner, Vorstand der dermatologischen 
Abteilung der Poliklinik, Wien IX. Mariannengasse. 

Herrn Professor Redlich, Primarius im Maria TheresienschHissel, 
Wien XIX, I-Iofzeile. 

Professor Oppenheim, Vorstand der dermatologischen Abteilung des 
Wilhelminenspitales, \Vien XVI. Montleardgasse. 

Professor Porias, Vorstand der dermatologischen Abteilung des 
Raincrspitales, Wien XIII. 

Professor Mucha, Vorstand der I-Ieilanstalt in Klosterneuburg bei 
Wien. 

Professor Kren, Vorstand der dermatologischen Abteilung des 
Krankenhauses der Stadt Wien, Wien XIII. Lainz. 

Denmark (Copenhagen) 
Professor Bie, Blegdamshospitalet. 

Overlrege Bing, Kommunehospitalets II. Afd. 
Overlrege Bisgaard, St. Hans Hospital. 

Dr. I-I. Boas, Kommunens vederlagsfri Consultation. 
Overhege Brun-Pedersen, Marinehospitalets I-Iudafd. 
Professor Ehlers, Kommunehospitalets IV. Afd. 
Professor Faber, Rigshospitalets Afd. B. 

Professor Gammelloft, Rigshospitalets F0deafd .. 
Professor Hauch, Rigshospitalets F0deafd. 
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Dr. Henningsen, Kommuncns vederlagsfri Consultation. 

Overhege J acob::eus, Balders Hospital. 

Overhegc Jersild, Rudolph Berghs Hospital. 

Dr. A. Kissmeyer, Kommunens vcclerlagsfri Consultation. 

Dr. 1-l. Levy, Kommunens vederlagsfri Consultation. 

Dr. Lomholl, Kommunens vederlagsfri Cousullation. 

Overlrege Meulengracht, Bispebjerg Hospital. 

Overlrege L. Nielsen, Freclcriksberg Hospitals Afd. C. 

Dr. Pontoppiclan, Kommuncns vcclerlagsfri Consultation. 

Professor Hasch, Rigshospilalel. 

Overlrege H.eyH, Finscns mcclicinske Lysinstitut. 

Overlrege Thalbitzer, St. Hans Hospital. 

Overla~ge Tobiesen, 0resunclshospitalel. 

Overl[ege Vogelius, St. Johannes Sliflclse. 
Professor ·wimmer, Kommunehospilalets VI. Afcl. 

Overlrege \Vlirlzen, 0resundshospilalel. 

France 
Dr. Vernes, Dirccleur de l'Institut Prophylactique, Paris. 

Professor Desbains, Hopital clc Versailles. 

Germany 
Professor Otto (Berlin), and his colleagues from: 

Rudolf Virchow- Krankenhaus (Hautkliniken unci lnfektions
krankenabteilung), Berlin. 

Charitc-Krankenhaus (Hautklinik unci Poliklinik flir Krehskranke), 
Berlin. 

Staat-Krankenhaus Moabit (Innere Abteilung), Berlin. 

Heilstatten Witlenau in Berlin-Wittenau; unci 

Viktoria-Luise-Kinderheilstiitte, Hohenlychen Kreis Templin, 

Berlin. 
Dr. Jacobsthal, Allgemeines Krankenhaus, Hamburg. 

Professor Nochl, InsLilut fur SchifTs- unci Tropenkrankheiten, 
Hamburg. 

Great Dritain 
Colonel L. W. Harrison and colleagues of the Venereal Diseases 

Treatment Centre, St. Thomas's Hospital, London. 



APPENDIX 

Comparison of the Kahn with the Bordet
Wassermann Method (No. r Medical Research 
Council Report Series No. 14) in Tests of Cerebro
Spinal Fluids, carried out by Dr. Kahn and 
Dr. Wyler in London after the Conference, 
July roth to 25th, rg28. 

(The Kahn Test was carried out by Professor Kahn in the 
Pathological Laboratory of lhc Venereal Diseases Treatment Centre, 
SL. Thomas's Hospital, and lhe B.-W. Test was carried out by 
Dr. ·wyler in the Ministry of Health's Special Labor>1tory, Medical 
School, St. Thomas's Hospital. Five hundred and fifty-five cerebro
spinal fluids were tested.) 

1l 
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Table A. 

SUl\Ii\lARY OF 317 TESTS IN WHICH BOTH WORKERS REPORTED TI-JE 
SPECIMENS AS "CLEAR". 

Diagnosis 

Syphilis: 
I 

II 

III 

Latent 

Congenital 

Tabes 

~ G.P. f. 

Neuro- ) 

I 
Tabo-

. paresis 

' Other 
forms 

'lJ.T. -
T. 2 

U.T. --
T. 

C.T. 
T. 

L'.'l". 
T. 

:l 

2 
12 

.[ 

12 

U.T. -
T. 10 

U.T. 12 
'!'. 73 

L:.T. 66 
T. 51 

U.T. 1 
T. 2 

u:r. 6 
T. 36 

Kahn Wyler (B.-W.) 

Positive I ouubt-/ N n' PosiliYe ; ovubl-r ~{'" 
1--~----- lui. .-'-c_p_·l--,---,-----~-'"'_· _·_n~ 
++ I + I +::t.tl+ I + I - ++ I + +:;.o;~ 1+ i + I - . , 

'> .. , 

I 
1 

6 
30 

32 

1 
1 

2 
13 

3 

1 

.'3 

( 

1 

·I 

6 

35 
36 

l 
2 

2 
13 

6 

·I 

3 

2 

2 

2 
9 

:l 
10 

6 

6 
3-1 

31 
1 1 

4 
20 

1 
1 

3 

33 
26 

2 

1 
6 

1 

( 

1 
8 

[ 

8 

l 
9 

2 

1 
1 

·I 

::; 
29 

2 

2 
15 

1 
1 

., 
d 

:l 
19 

6 
0 

1 

2 

3 

1 
\) 

6 

25 

26 
8 

4 
18 

-------- ----· ----1---1---- -- --·1--- ----
Totals U.T. 91 

T. 201 8 
~t5 

H2 15 
39 
60 

3 
27 

·12 
87 

11 38 
:l5 79 

----~--- ----- ----1---1---- -----1----1----
Total Syphilis (U.T. 

& T.) 292 129 8 137 15 140 H9 30 12() 46 117 
------------------ -- --- --------

r:ontrols 25 2J 24 21 

: ~-T.. untreated. T. trc.llrd. 
~ ~g·r77,, :\fen tal, douhtruJ sip;n~ of D.p. _ . 

Suetgest'iy 0 ·ri;-'lcial Paley, non-syplulitic; ~0. ;:,.!)1, Dcmcutm prtecox· 
~ eo .. p., ancl i'Xo '.!.77, :'\T(•ntal, cloulltrul signs or D.p. ' ~o. :ws, .:\[enlal. physicul signs only 
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Table B. 

SUMMARY OF 238 TESTS IN WI-IICH ONE OR BOTH WOHI<EF\S 

REPORTED TI-lE SPECIMENS AS "CLOUDY", AS CONTAMINATED, 

OH AS CONTAINING "SOME BLOOD" . 

Diagnosis 

Sypltilis: 
I 

Il 

III 

Latent 

Congcnilal 

Tabes 

\ G.P.l. 

i\'curo- : 
j Tabo-

' paresis 

Other 
forms 

. I 
i "' 0 

\

' ,o 

"" 

u:r. ---
T. 

U.T. -· 
T. 

U.'l'. 
T. 

2 
t:; 

U.T. -· 
T. G 

. U.T. 1 
2 T. 

. U.T. 16 

U.T. 2il 
! T. 5() 

I 

Ealm Wyler (U.-\V.) 
---------c---~--1-- ---------- --- --· 

Positive I ';~,b\·1 Neg. Positiw I ';","- i Neg. 

++ I + I Total I + I ++ I + I Total '1. ~ !--:=-· ++&+-- ++&+ -! 

1 
2 

1 

5 
J 9 

2 
3 

J 
2 

5 
23 

1 

1 
11 

6 

- 11 
7 18 

14 

1 
1 

1 

14 

1 
2 

7 
27 

2 
7 

:; 

1 
11 

6 

7 
l4 

2 7 
8 6 

1 u:r. 2 1 1 2 2 2 
2 't T. 4 3 -

I U.T. 0 4 - 4 1 2 

1 1 

1 5 
I T. 25 6 - 6 1 18 4 1 

----------!~----------1---1------__ 

Totals 'U.T. 55 2S 3 28 _ 27 25 ,1 

" 5 15 

__________ !_T_. 161 69 7 76 12 73 53 29 

Total Syphilis !(U.T. --- -------:-------1·---1----

________ \,_&_1_'.) 216 9·1 10 10·1 12 100 78 33 111 27 78 
. -----1---1---.j __ - --1----1----

22' -- -Controls 
- 221 -

29 5 21 
82 22 57 

I Includes 2 cases "Not yet dwgnused". 
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Table C. 

SUMMARY OF THE 555 TESTS SHOWN IN TABLES A AND B. 

Diagnosis 

Syphilis : 

II 

III 

La len L 

Congenital 

Tabes 

\ G.P. I. 

Neuro-. 

I Tabo-
paresis 

I Other 
forms 

IU.T. -
T. 

u:r. -
T. 6 

iU.T. 4 
T. 25 

U.T. 4 
T. 18 

U.T. 1 
T. 12 

U.T. 28 
T. 121 

u:r. 91 
T. 110 

U.T. 3 
T. 6 

u:r. 15 
T. 61 

1 
5 

1 
1 

5 

11 
49 

49 
70 

6 
10 

7 

2 
7 

1 
1 

1 
5 

1 
1 

5 

11 
56 

51 
77 

3 
5 

6 
19 

1 

13 

8 

4 

3 

.-, 

:3 
20 

3 
16 

1 
7 

17 
52 

40 
25 

1 

9 
38 

1 
2 

1 
1 

46 
57 

2 
4 

3 
10 

2 

1 

1 
21 

2 
10 

I--T-o-la_l_s ------- -U-.-1-.. -l,-16- _7_0_ 3 73 ~---;;-~ 7 

T. 362 153 15 168 167 113 56 

1 
1 

5 

12 
56 

_50 
79 

2 
4 

5 
20 

71 
169 

1 
1 

3 

1 

5 
26 

8 
17 

1 
1 

1 
8 

3 

6 

2 
20 

3 
14 

1 
6 

11 
39 

33 
14 

1 

9 
33 

16 59 
57 1:36 

--.-r-ot_a_l_S_y_-
1
_)_h_il_is ____ ic_u ___ T_. ------ I --

-------- i& T.) 508 223 _1_8_
1 
__ 2_4_1_

1
_T_I 12,10 J 77 _r::_ _2-10 73 195 

--~--~ --=-~- -- 1"1-IG' --;143' Controls 

: l~1cludes 2 cnses "Not yet dingnosed ". 
3 

No. a77, Mental, douhlful sig-ns of D.p. 
swmc l" ~0 · :1() Facial Palsy, Non-~yphililic; No. 5Dl Dcnwnlia pr;ccox; No. :1.03, Mental, physical signs only 

,..,..., 5 1ve of D.p. and Nc. '.!.77, :ucnlnl, douhlful si::.":ns of D.p. 
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t 
Details of Results included in Table A in. 

(In the cases marked * the diagnosis, or the classification into "~rea~ed': ol· 
of the results to the mstltutwnl ; 

I 

I 
Knhn B.-W. 

Date 
Research (Dr. Kahn) (Dr. Wyler) 

Diagnosis o[ 

Test 

I 
No. 

I 
C.S.F. c.s.F. 

18.VII.28 2i'il ++ I + D.p. lin trca led. 
20.Vll.28 330 ++ + Tabes. , 
13.VII.2~ 561 ++ + Other forms. Neuro-S. 

" 11.VII.28 26 ++ + D.p. Treated. \ 

11.VII.28 48 ++ + Aulres formes. Neuro-S. 
" 11.VII.28 61 ++ + Cong. S. 
" 12.VI 1.28 109 ++ + Tabes. I 

" 
I 

18.Vll.28 232 ++ + 0 Lhcr forms. Neuro-S. 
" 18.VII.28 254 ++ 

I 

+ D.p. , 
19.VI!.28 279 ++ + S. III. 

" 19.VII.28 291 ++ + Other forms. 1\'eurt.-S. , 
20.VII.28 :l14 ++ + D.p. 

" 20.VII.28 337 ++ + Tabes. , 
20.VII.28 345 ++ + D.p. , 
25.VII.28 424 ++ + D.p. ,, 
1l.VII.28 529 ++ + Other forms. Neuro-S. 

" 12.VI !.28 539 ++ + Tabes. 
" 12.V 1!.28 554 ++ + Other forms. Ncuro-S. I " 13.VII.28 571 ++ + D.p. 
" 

• 24.VII.28 659 ++ + Other forms. Neuro-S. 
'.' 11.VII.28 55 + ++ Tabo-paresis. 
" 13.VII.28 180 + ++ Tabes. 
" 10.VII.28 458 + ++ Tabes. 

12.VII.28 " 542 + ++ D.p. 
" 18.VII.28 223 + ± D.p. I 

18.VII.28 231 " + ± D.p. i 
20.VII.28 299 " I + ± Tabes. 
13.VII.28 179 ± " ! + Tabes. 
18.VII.28 246 ± " + Tabes. 19.VII.28 285 ± " + Other forms. Neuro-S. 

I " ~ 
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which the Kahn and B.-W. Results differed. 
"untreated", has been changed as a result of further inquiry after submission 
which provicled the specimens.) 

G1obulin 3 
B.-\V. of serum taken 

Cell 
Remarks Count. 

(Wyler) 

5 

2 
0 

Malaria and Tryparsamide. 

1 

Malaria Jan. 1928. 

Malaria April 1926. 
Malaria 1927. 

Malaria Dec. 1927, followed by Hg., 

loci., Sulfarsenol and Tryparsamide. 

13 

Malaria Aug. 1927. 
Malaria Tr. (Also Tabetic) 4 

1 
Oplic atrophy. 

3 
0 

Paresis Ext. reclus. Agyll-Roberlson 
pupils. 

~ N :.-..::. Nonnc; _p = Pandy; D = doublful. 
Carncd onl bv Dr. '1'. E. Osmond bv No. 1 :\lethocl. 
Explication Or abbrcYiatiuns: · 

S.C. :---:: slow Jvsis of scJ·nm control. 
A.C. = anlicoinplcmenlarv. 

Kahn 

++ 
++ 
++ 
+ 

++ 
± 

++ 
± 

++ 
+ 
+ 

++ 
++ 
++ 
++ 
++ 
++ 
++ 

++ 
+ 

++ 
++ 
+ 

++ 
++ 
+ 
+ 
± 
± 

++ 

same time as fluid :I 

I 
Wyler 1 

Date 
/Result 

I 
tested N p 

+ + 11.VII.28 ++ 
- + 7.VII.28 ++ 
+ + 13.VII.28 ++ 
- 18.VII.28 ± 
- 18.VII.28 ± 
- - 18.VII.28 ++ 
+ + 20.VII.28 ++ 
- + 5.VII.28 ± 
+ + 1l.VII.28 A.C. 
D - 7.VII.28 ++ 
- + 7.VII.28 ± 
+ + 7.VII.28 ++ 
- + 7.VII.28 +± 
D + 7.VII.28 -
+ + 7.VII.28 ++ 

No test 13.VII.28 -
- D 13.VII.28 + 
+ + 13.VII.28 ± 

+ + 13.VII.28 ++ 
- + 26.VII.28 ++ 
+ + 18.VII.28 ++ 
D + 2.VII.28 ++ 
- + 11.VII.28 ++ 
- + 13.VII.28 ++ 
+ + 5.VII.28 +± 
D D 5.VII.28 +± 
- D 7.VII.28 ++ 
- D 2.VII.28 -
D D 5.VII.28 ± 

+ + 7.V II.28 ++ 

-~-C. = negnlin• not {.')(·ai·. 

I>· \
3 

_ll is lo he noted that Prol'cssor l{nhn grad('<! hi" ~Jc,Jmlin Lest rrsnlls: "++. +. ±. nncl-" whil"it 
1. \yler grndccl his rc·mlts: "+ .. D, and-". 
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Details of Results included in Table A in which 

I 
Kahn I B.-W. 

Date 
Research (Dr. !{ahn) (Dr. Wyler) 

Diagnosis of 
Test 

I 

No. 

I 
C.S.F C.S.F. 

24.VII.28 397 ± + Tabes. Treated. 
12.VII.28 543 ± + D.p. , 
19.VII.28 635 ± + Other forms. Ncuro-S. , 
24.VII.28 377 ± - *Control. 
17.VII.28 194 ± - S. II. 

" 11.VII.28 31 - ± S. III. Untreated. 

17.VII.28 200 - ± D.p. , 
17.VII.28 205 - ± *Control. 

19.VII.28 277 - ± *Control. 
20.VII.28 304 - ± Tabes. 

" 20.VII.28 306 - ± Tabes. , 
24.Vll.28 379 - ± D.p. 

" 24.VII.28 386 - ± D.p. , 
24.VII.28 387 - ± D.p. 

" 
11.VII.28 47 - ± Tabes. Treated. 
11.VII.28 60 - ± Tabes. 

" 11.VII.28 64 - ± D.p. 
" 12.VII.28 93 - ± *D.p. Untreated. 

12.VII.28 115 - ± Tabes. Treated. 13.VII.28 159 - ± Other forms. Neuro-S. 
" 19.VII.28 280 - ± Latent S. , 19.VII.28 292 - ± S. III. 
" 

19.VII.28 293 - ± Tabes. 
" 19.VII.28 295 - ± Tabes. , 19.VII.28 296 - ± Tabes. 

24.VII.28 375 , - ± D.p. 
10.VII.28 469 ± " - Tabes. 
ll.VII.28 522 ± " - Tabes. 13.VII.28 565 ± , - Tabes. 

" 
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1
1
the Kahn and B.-W. Results differed (Continued). 

I 

I 

I Globulin 
Cell 

Remarks Count. 
~ (Wyler) 

I 
Wyler 

, Kahn 
I 

' 

N. P. 

! + - + 
1 

Malaria Feb. 1928. + 
1!. 

- -
Progressive muscular atrophy. ++ 

I 
+ + 

Mental (doubtful signs of D.p.). - - -
I 0 - - D 
~ ? Gumma of Lung. Previous test of 

C.S.F. negative. 0 ± -
Juvenile D.p. 0 ± - -
Mental; physical signs only suggestive 

of D.p. 1 ± -
Mental; doubtful signs of D.p. ± - -

± - -
± - -

Definite signs of D.p. + - + 
Definite signs of D.p. - - -
Unequivocal signs of syphilis of central 

nervous sys lcm. - - -
2 + D -
0 + - D 

Malaria Jan. 1927. 19 ++ D D 

I Unequivocal signs of syphilis of central 

nervous system. ++ - D 

2 + - -
I 

Paralysis Right external rectus. ++ No test 

0 ++ -
? Early tabes, but previous Lange, 

0000000000 and cells, 1. - - -
+ - D 

+ - -
- - -

One course Tryparsamide. , + D + 
± - 1-

Optic atrophy. + 
I 

+ + 
+ - -

I 

B.-W. of serum taken 
same time as fluid 

Date I Result tested 

11.VII.28 ++ 
30.VII.28 ++ 
23.VII.28 ++ 

9.VII.28 I -
2.VII.28 -

18.VII.28 -
2.VII.28 -

2.VII.28 -
7.VII.28 -
7.VII.28 ++ 
7.VII.28 ++ 
9.VII.28 -
9.VII.28 -

9.VII.28 -
18.VII.28 ± 
18.VII.28 ++ 
18.VII.28 + 

18.VII.28 ++ 
20.VII.28 A. C. 

20.VII.28 ++ 
7.VII.28 ++ 

7.VII.28 ++ 
7.VII.28 ++ 
7.VII.28 ++ 
7.VII.28 ± 
9.VII.28 ++ 

11.VII.28 ++ 
13.V II.28 /+± 
l3.VII.28. I++ 

I 
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Details of Results included in Table A in which 

Kahn B:-W. 
Date 

Hescarch (Dr. Kahn) (Dr. Wyler) 
o! 

No. Diagnosis 
Test 

I C.S.F. C S.F. 

19.VII.28 I 6?' _;:, - ± Latent S. Trealcd. 
19.VII.28 637 - ± D.p. 

" 20.VII.28 339 ++ ± *Tabo-paresis. Untreated. 

ll.VII.28 499 ++ ± D.p. , 
13.VII.28 564 ++ ± Tabes. , 
10.VII.28 8 ++ ± Tabes. Treated. 
11.VII.28 56 ++ ± Tabes. , 
12.VII.28 111 ++ ± Tabes. 

" 12.VII.28 116 ++ ± 0 ther forms. Neuro-S. 
" 18.VII.28 2'15 ++ ± Tabes. , 

25.VII.28 402 ++ ± Tabes. , 
25.VII.28 429 ++ ± D.p. , 
17.VII.28 587 ++ ± ?Tabes. 

" 19.VII.28 627 ++ ± Tabes. , 
20.VII.28 648 ++ ± D.p. 

" 25.VII.28 422 ± ++ D.p. , 

19.VII.28 634 ± ++ *Tabes. , 
12.VII.28 110 ++ - Tabes. 
20.VII.28 308 ++ " - Tabes. 
24.VII.28 359 ++ " - S. III. 

" 13.VII.28 181 - + Other forms. Neuro-S. , 

13.VII.28 184 - + ?Tabes. 
18.VI1.28 238 

I 
" - + Tabes. 
" 
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the Kahn and B.-W. Results differed (Concluded). 

Globulin 
B.-\V. of serum lalwn 

Cell same time as Ouicl 
Remarks Count. 

(Wyler) 

I 
Wyler Date I Hcsult Kahn 

N. I P. tested 

+ D - 20.VII.28 I++ 
Malaria. + D D No serum. 
Perforation septum nasi. Giddiness, 

uyslagmus, Knee Jerks+· ++ D + 7.VII.28 ± 
+ - + 13.VII.28 ++ 
+ D D 13.VII.28 I++ 

2 ± - No serum. 

++ + + 18.VII.28 ± 
+ D D 20.VII.28 +H~ 

R. Ptosis, L. Hemiplegia. 30 + D D 20.VII.28 ++ 
1 + - - 5.VII.28 ++ 

+ D + 11.VI I.28 +± 
Malaria. ++ - + 11.VII.28 ++ 
Optic atrophy. ++ + + 16.VII.28 ++ 
W.R. of blood negative prior to this. ± - D No serum. 
Malaria. ++ + + 23.VII.28 ++ 

++ + + 11.VII.28 ++ 
Paralysis r. hand 1927. Pupil lighl 

re[]~x nil. Knee Jerk nil. ++ - - 20.VII.28 ++ 
+ - - 20.Vll.28 -
+ No lest No serum. 

++ - + 7.VII.28 ++ 
s. meningitis. Previously diagnosed 

D.p. 2 ++ + + 2.VII.28 ++ 
Optic atrophy. 

I 

+ - - 2.VII.28 ++ 
0 + - D 5.VII.28 -

I 
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Details of Results included in Table B in 
(In the cases marked * the diagnosis, or the classification into "treated" or 

of the results to the institutions 

J-\:abn 
I B.-w. 

Date Research (Dr. I~ahn) 
I 

(Dr. Wyler) 
Diagnosis of No. 

Test 

I 
C.S.F. C.S.F. 

18.VII.28 252 ++cloudy +cloudy D.p. Untreated. 
25.VII.28 430 ++cloudy + D.p. " 
24.VII.28 655 ++cloudy +cloudy Other forms. Neuro-S. 

" 
10.VII.28 14 ++cloudy +cloudy D.p. Treated. 
12.VII.28 76 ++cloudy +cloudy S. III. 

" 
13.VII.28 151 ++cloudy +cloudy D.p. 

" 
13.VII.28 161 ++ +cloudy Tabes. 

" 13.VII.28 187 ++ +cloudy Tabes. 
" 13.VII.28 188 ++ +cloudy Tabes. 
" 

18.VII.28 211 ++cloudy +cloudy Tabes. 
" 

19.VII.28 270 ++cloudy +cloudy Tabes. 
" 

20.VII.28 342 ++contains +some D.p. 
" blood blood 

20.VII.28 343 ++cloudy + D.p. ., 
20.VII.28 346 ++cloudy +cloudy D.p. 

" 24.VII.28 368 ++cloudy +cloudy D.p. 
" 25.VII.28 413 ++cloudy -!-:cloudy D.p. 
" 25.VII.28 414 ++cloudy +cloudy D.p. 
" 25.VII.28 416 ++cloudy +cloudy D.p. 
" 10.VII.28 462 ++cloudy +cloudy D.p. 
" 1l.VII.28 513 + +s!. cloudy +cloudy D.p. 
" 11.VII.28 515 + +s!. cloudy +cloudy Tabes. 
" 12.VII.28 555 ++ +cloudy Other forms. Neuro-S. ,, 

12.VII.28 89 + cloudy ++cloudy D.p. Untreated. 
11.VII.28 537 +cloudy ++cloudy Tabo-paresis. ,, 
10.VII.28 40 + ++cloudy D.p. Treated. 
12.VII.28 94 +cloudy ++cloudy D.p. 

" 24.VII.28 372 +cloudy ++cloudy D.p. 
" 24.VII.28 394 +cloudy ++cloudy ? Tabes. 

12.VII.28 " 557 + ++cloudy Tabes. 
12.VII.28 I 559 " + ++cloudy ? Tabes. 

I " 
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which the Kahn and B.-W. Results differed. 
"untreated", has been changed as a result of further inquiry after submission 
which provided the specimens.) 

I Cell 
GloiHilin 

B. -W. of serum lakcn 
:-ame lime as lluid 

Remarks I Counl. 

I Resul~ (Wyler) 1\:nhn I Wy~ Date 

N. I P. tcslcd 

I 

I 
++ + 11.VII.28 ++ 
++ D + 11.VII.28 ++ 

I 
+ No Lest 26.VII.28 ++ 

Malaria April 1027. 0 ++ - 18.VII.28 ++ 
2 ++ - 18.VII.28 ++ 

++ - + 20.VII.28 ± 
++ Ko LcsL 20.VII.28 ++ 
+ " 2.VII.28 ++ 

++ " 2.VII.28 ++ 
+ " 

5.VII.28 ++ 
I ++ D/-1- 5.V II.28 ± 

1\Ialaria Sept. 1926. ++ :.:o lcs l 7.VII.28 ++ 
I 

Malaria Feb. 1028. ++ " 
7.VII.28 ++ 

Malaria June 1926. I ++ " 7.VII.28 ++ 
Malaria Ocl. 1927. ++ " 7.VII.28 ++ 
Malaria and Tryparsamide. ++ " 

11.VII.28 ++ 
Malaria and Tryparsamide ++ " 

ll.VII.28 ++ 
Malaria and Tryparsamide. ++ , 1LVII.28 ++ 

++ +I+ 1l.VII.28 ++ 
Malaria 1924. ++ C\o lesl 13.VII.28 ± 
Malaria 1928. ++ , 13.VII.28 ++ 

++ , 13.VII.28 ++ 
++ +I 18.VII.28 ++ 
++ No lest 13.VII.28 ++ 

Malaria J nne 1927. 6 ++ !I 18.VII.28 ++ 
++ 18.VII.28 ++ 

Malaria Oct. and Nov. 1926. + 1\"o lest 9.VII.28 ++ 
+ " 9.VII.28 -

++ +I+ No serum. 

++ No test 13.VII.281 ++ 
I 
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Details of Results included in Table B in which 

I l{uhn B.-W. 
DatP (Dr. Kahn) (Dr. Wyler) 

ol \ ncsearch Diagnosis 
Test I ~o. 

I ! c.s.F. C. S.F. 
i 

19.VII.28 262 +cloudy, ± cloudy, D.p. Untrcatul. 

contami- some 

nated, blood 

greenish 
24.VII.28 395 +cloudy ± cloudy Tabes. Treated. 
12.VII.28 108 ± cloudy +cloudy Tabes. , 

13.VII.28 570 ± +cloudy D.p. , 

20.Vll.28 301 ±cloudy -cloudy, D.p. , 
infected 

10.VII.28 464 ± cloudy, -some Tabes. , 
contami- blood, 
natecl. inacti-

vated. 
10.VII.28 465 ±cloudy, -cloudy Tabes. , 

contami-
nated. 

12.VII.2S 106 -cloudy ±cloudy Tabes. Untreated. 
13.VII.28 137 - ± cloudy D.p. , 
19.VII.28 288 -cloudy ± cloudy Tabes. , 
1l.VII.28 54 - sl. cloudy ± cloudy Tabes. Treated. 

12.VII.28 97 -cloudy ± cloudy Congi. S. , 
13.VII.28 136 -cloudy, ± hremo- Other forms. Neuro-S. , 

bloody I globin 
24.VII.28 369 -cloudy I 

± cloudy D.p. I , 

25.VII.28 -103 -cloudy ± D.p. 
'·' 25.VII.28 449 -cloudy ± cloudy D.p. , 

13.VII.28 577 -cloudy ±cloudy D.p. ' , 17.VIJ.28 611 - ±cloudy Other forms. Neuro-S. 24.VII.28 656 " -cloudy ± Otherforms. Ncuro-S. 
I I . 

, 
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\the Kahn and B.-w: Results differed (Continued). 

1,-l,...""""== ....... """"""""'....,.,=="""",....,"""'""'i"""....,.,"'i"""""" ........................ ;"'""""'" ............ ====; 

Remarks 

I 
A,·gyll-Robcrlsnit pupils. Knee Jerks 

absent. 

Malaria Aug. l!J26. Typical. G.P.J. 

Dull, irritable, untidy. 

I 

I 
Knee and Achilles Jerks absent. 

Also hemiparesis. K.J's and A.J's 

absent. 

Clinically typical. 

Definite signs of D.p. I 

C.S.F. ++ on24.IV.20. 

J K.J's absent. Malarial Tr. followed 

by Si!v.-Salv. and Sulfarsenol. 

Intra-cisternal injections, though no 

clinical cerebro-spinal symptoms. 

Ataxia, Romberg A.R. pupils; K.J. 

+ +- No sensory changes. 
Malaria May 1925. At that time C.S.F. 

positive \V.R. Cells ++, Globulin 

++ 
Malaria and Tryparsamide. 

Malaria April :1926. 

Malaria and Salvarsanisccl serum. 
Paralysis 3rd cranial. 

A.R. pupils, K.J.+; W.H. of C.S.F. 

1926, ++, 1927, ±-

Cell 
Count. 

(Wyler) 

0 

0 

Glolmlin 

--~ Wyler 
I<nhn 

N. I P. 

++ 

± 
++ 

+ 

++ 

++ 

+ 

++ 

+ 
+ 
± 

" 

" 
D I+ 

I 
No test 

I 
" 
I 

" 

D 

+ + 

No test 

B.-\V. of sel'um Lnken 
same tinw a:-> fluid 

Date 
tested 

11.VII.28 

9.VII.28 

20.VII.28 

(1.VII.28 

I 
l Besull 

++ 

-
+S.C. 

++) 
(sec :'\'"o. :!6-1.) 

7.VII.28 

ll.VII.28 

11.VII.28 

20.VII.28 

20.VII.28 

7.VII.28 

18.VII.28 

-

-

± 

++S.C. 

-N.C. 

+ 
± - 18.VII.28 ± 

++ No test 20.VII.28 

++ 

+ 
++ 

++ 

+ 

I 
" 

+ + 
No test 

" 

7.VII.28 

11.VII.28 

11.VII.28 

16.VII.2S 

20.VII.28 

26.VII.28 

++ 

++ 

± 

++ 
± 

++ 
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.I 

Details of Results included in Table B in 
r 

which\ 

I 
Knhn e.w.~ DalL~ (Dr. Kahn) (Dr. Wyler) 

Diagnosis of ncsearch 

Tesl )Jo. 

I 
C. S.l'. C.S. F. 

I I 
24.Vli.28 654 ++bloody 

I 
±some OLher forms. Neuro-S. Trcalccl. 

blood 
1l.VIJ.28 39 ++ sl. cloudy ± cloudy D.p. 

" 11.VIJ.28 44 + + sl. cloudy ±cloudy D.p. 
" 1l.VIJ.28 53 + + sl. cloudy ±cloudy Tabes. 
" 

18.VII.28 226 ++ ± cloudy OLher forms. Neuro-S. 
" 

2-I.V Il.28 396 ++ I ±some Tabo-paresis. 
" 

I blood 
13.VII.28 562 ++ ± cloudy Tabes. 

" 13.VII.28 566 ++cloudy, ± some · Other forms. Ncuro-S. 
" bloody hmmo-

globin 
13.VII.28 569 ++ ± cloudy Tabes. 

" 

ll.VII.28 43 ± sl. cloudy ++cloudy D.p. 
" 13.VII.2o 182 ± ++cloudy Otller lonns. Neuro-S. 
" 24.VII.28 390 ± ++cloudy Tabes. ,, 

l8.VII.28 243 - t:loudy ++cloudy Tabes. Un lreatccl. 
heavily 

contami-
nalcd, 

10.VII.28 496 -cloudy, ++cloudy Tabes. 
" conlami-

natecl. 
12.VII.28 98 -cloudy ++cloudy D.p. Treated. 13.VII.28 144 - ++cloudy *Tabes. 

" 18.VII.28 250 -cloudy +cloudy D.p. Untreated. 12.VII.28 70 - +cloudy D.p. Treated. 13.VII.28 134 -cloudy +cloudy Tabes. 
" I 

13.VII.28 183 -cloudy +some D.p. 
blood " 

12.VII.28 541 - sl. cloudy +cloudy D.p. 
" 
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the Kahn and B.-W. Results differed (Continued). 

Globulin 
B. -W. of serum tal;:en 

Cell same time as fluid 
Remarks Count. 

(Wyler) 
!{aim I Wyler Date i Hcsult 

N. I P. tested 

' I 

A.R. pupils, right side Hemiplegia. ++ I No test 26.VII.28 -
K.J's ++· Right Babinski. 

Malaria Nov. 1927. 0 ++ - 18.VII.28 ++ 
Malaria June 1927. 1 ++ D 18.VII.28 ++ 

0 ++ - 18.VII.28 ++ 
Cerebral endarteritis; Aneurism Aorta; 0 + - D 5.VII.28 -

Choroiclilis. 

++ No test 11.VII.28 ++ 
I 

K.J's absent. Ataxic gait. ++ " 
13.VII.28 ++ 

Cerebral. ++ " 
13.VII.28 ++ 

I 
Charcot's disorganisation of rt. knee + " 

13.VII.28 +± 
joint. K.J. rt. leg absent. 

+I Malaria Oct. 1927. 2 ++ 18.VII.28 ++ 
Diplopia. Headache. I + No lest 2.VII.28 ++ 
K.J's absent. Ataxia. Rombergism. + " 

9.VII.28 ++ 
Optic atrophy. At~xia. Romberg. ++ -I 5.VII.28 ++ 

A.R. pupils. Ptosis. Nystagmus. ++ No test No serum. 

Typical. 3 ++ + + 18.VII.28 ++ 
++ D + 20.VII.28 ++ 

Stationary. + - 11.VII.28 ++ 
Malaria Dec. 1925. 0 ++ - 18.VII.28 -
Ataxia. K.J's absent. Incontinence ++ + 20.VII.28 ± 

urine. 

Probably tabo-paresis. + No test 2.VII.28 ++ 

Malaria Aug. 1925. ++ " 13.VII.28 ++ 
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Details of Results included in Table B in which 

Kahn B.-W. 
Date 

Research (Dr. Kahn) (Dr. Wyler) 
of Diagnosis 

Test No. 

I C.S.F. C.S. F. 

17.VII.28 592 - +cloudy Tabes. Treated. 
17.VIL28 604 - +cloudy Tabes. 

" 
19.VIL28 629 -cloudy, +cloudy Tabes. 

" contanii-
nated, 
greenish. 

24.Vl!.28 653 -cloudy +cloudy Tabes. 
" 
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the Kahn and B.-W. Results differed (Concluded). 

Globulin 
B.-W. of serum 1a1\:en 

Cell same time as fluid 
Remarks Count. 

(Wyler) I Wyler Date I Rr<ult Kahn 
N. I P. tested 

I I 
Aneurism. + No test No serum. 

Lange, luetic curve 1924 and 1925; ± " 
No serum. 

I now almost neg. 
W.R. of C.S.F. pos. since 1922. 

++ - - 20.VII.28 -

Optic atrophy. + No test 26.VII.28 ± 
I 



COMMENTS ON THESE, TESTS PRESENTED BY 
COLONEL L. W. HARRISON, Dr. KAHN AND 
Dr. WYLER 

REPORT BY CoLONEL L. W. HARRISON. 

As it had been found impracticable in the case of the 
cerebro-spinal fluid to obtain a sufficient number of specimens 
in sufficient amounts to afford a reliable comparison with all 
the different tests employed at Copenhagen, it was decided 
after the Conference to take the opportunity of Dr. Kahn's 
presence in London for a few weeks to carry out a comparison 
of the Kahn with the Bordet-Wassermann test (Harrison
Wyler method). 

By the courtesy of the British Ministry of Health, the 
services of Dr. Wyler and the special laboratory at St. 
Thomas's Hospital were placed at the disposal of the League 
of Nations Health Organisation for the purpose; and, by that 
of the Treasurer and Almoner of St. Thomas's Hospital, 
laboratory facilities were afforded to M. Kahn in the V.D. 
Department of that institution. 

At the request of Colonel Harrison, 555 specimens uf 
cerebro-spinal fluid were collected by the chief physicians 
of the cliJiics indicated in the list at the end of ;this report, 
to whom the League of Nalions Health Organisation would 
gratefully acknowledge its indebtedness for valuable assistance 
in this important investigation. 

Most of the specimens of cerebro-spinal fluid were accom
panied by specimens of blood serum from the same patients. 
It was found impracticable in the time available for either 
Dr. Kahn or Dr. Wyler to undertake the testing of these sera 
an~ this work was carried out by Dr. T. E. Osmond, Patho~ 
!agist to the V.~. Departm~nt of St. Thomas's Hospital, 
for whose help, given at a time of great pressure of other 
work, the League of Nations Health Organisation desires t 
express its. thanks. Dr. Osmond employed No. 1 Metho~ 
of ~he ~edical Re.search Council Special Report Series No. 14, 
which IS the same as that used by Dr. Wyler at the 
Copenhagen Conference. 

It was not found practicable to carry out II 
was hoped, on any but a small proportion of ctel1e coun_ts, as 

specimens 
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of cerebro-spinal fluid, nor could any specimens be tesled by 
a colloidal method such as the Lange, mastix or benzoin. 

Owing possibly to the hot weather and the fact that most 
of the specimens had to travel by post, about half were found 
at the time of testing to be cloudy. In addition, a certain 
number were rejected as too heavily contaminated. It was 
felt that cloudiness of a specimen might afTect the test or its 
reading, and for this reason the results have been analysed 
in two sections- cloudy and clear respectively- in Tables A 
and B. An analysis of the combined results is shown in 
Table C. 

Analysis ofllze 317 tests of clear jlllid shown in Table A. 
Agreements 

Untreated Treated Total 

++or + 42 76 118 
± 0 6 6 

38 75 113 
--

80 157 237 

Disagre~ments 

Kahn B.-W. Untreated Treated Total 

(a) ++or + ± 3 13 16 
(b) ± ++or + 0 8 8 
(c) ± 0 1 1 
(d) ± 8 16 24 
(e) ++or + 0 3 3 
(/) ++or + 0 3 3 

Thus there was substantial agreement between the two 
tests in approximately 75 per cent. There were no important 
disagreements or non-specific reactions in control cases. 

The disagreements show broadly that the Kahn test gave 
stronger reactions with 20 specimens [Jines (a), (c), (e)] and 
the B.-W. stronger reactions with 35 [lines (b), (d), (nJ. If 
the 25 disagreements between ± and - [lines (c) and (d)] 
are ignored, the Kahn test gave 19 stronger reactions 
(++or +against ±or -)than the B.-W. [lines (a), (e)], 
and the B.-vV. gave 11 stronger reactions than the Kahn 
[lines (b), (nJ. 

In treated cases of syphilis, however, a ± reaction is 
usually regarded as important. If, in such cases, it is 



- 178-

epted as evidence of persistent infeclion, the Kahn ~est 
ace . . . ·t (b + + +or + reactwn) <fave no Sl<fn of such pe1s1s ence Y a , -
j;1 19 trea~ed cases where the B.-W. test gave one or other 
of these reactions [lines (d) and (/)] and the reverse occurred 

in 4 [lines (c) and (e)J. 

Analysis of the 238 tests of cloudy fluid shown in Table B. 

Agreements 
Untreated Treated Total 

++ or + 26 67 93 

± 0 4 4 
21 54 75 

47 125 172 

Disagreements 

Kahn B.-W. Untreated Treated Total 

(a) ++ or + ± 2 9 11 

(b) ± ++ or + 0 5 5 

(c) ± 0 3 3 

(d) ± 3 9 12 

(e) ++ or + 0 0 0 
(f) ++ or + 3 10 13 

Thus, in this series of cloudy spcrimens, there was Sll b
stantial agreement in approximately 72 per cent. 

There were no disagreements or non-specific reactions in 
" Controls ". 

The disagreements show broadly that the Kahn test gave 
stronger reactions than the B.-W. in 14 cases and the B.-W. 
stronger reactions than the Kahn in 30. 

If the 15 disagreements between ± and - [lines (c) and 
(d)] arc ignored, the Kahn test gave 11 stronger reactions 
[lines (a) and (e)] than the B.-W. and the B.-W. test gave 
18 stronger reactions [lines (b) and (f)] than the Kahn. 

Considering only the treated cases and accepting a ± 
reaction as significant of persisting infection, the Kahn test 
?ave no sign of such persistence (by a + +, +or ± reaction) 
m 19 treated cases where the B.-W. test gave one of these 
reactions [see lines (d) and (f)] and the reverse occurred in 3 
[see lines (c) and (e)]. 
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Comparing the two series of results in clear and cloudy 
specimens respectively, it will be seen that there is a quite 
definite difference. Thus, in the specimens from syphilitic 
cases, the percentages of reactions were as follows: 

Cases of syphilis, treated and untreated. 

Clear specimens Cloudy speci}1lens 
Kahn B.-w. Kahn B.-W. 

++or+ 46.9 44.1 48.1 51.3 
± 5.1 15.7 5.5 12.5 

47.9 40.0 46.3 36.1 

If the treaLed cases of syphilis only are considered and in 
these the ± reactions are added to the ± and ++, on the 
grounds of a ± reaction being significant in a treated case, 
the percentages of reactions were as follows. 

Cases of treated syphilis. 

Clear specimens Cloudy specimens 

Kahn B.-W. Kahn B.-W. 

++,+or ± 53.2 60.6 54.6 64.5 
46.7 39.3 45.3 35.4 

In both cases, a higher percentage of positive reactions 
was obtained in the cloudy series, but the preponderance of 
such reactions was more pronounced in the case of the B.-vV. 
test than in that of the Kahn. 

A possible explanation is that the specimens in the cloudy 
series happened to be inherently more syphilitic, hut their 
physical condition of cloudiness interfered with the reading 
of the Kahn reaction. 
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COMMENTS OF DR. R. L. KAHN. 

(University of Michigan I-Iospital,AnnArbor, Michigan, U.S.A.) 

1. I read Colonel Harrison's report of the spinal fluid 
comparison with great care, and I am greatly indebted to 
Colonel Harrison for giving a considerable amount of time and 
labour in making this series of spinal fluid studies possible 
and in preparing this very clear report. 

2. There is one point about which Colonel Harrison and 
I disagree in principle; namely, as to the value of a plus
minus (±)spinal fluid reaction in the diagnosis and treatment 
of neurosyphilis. In the examination of a serum for the 
detection of syphilis, a plus-minus ( ±) reaction is of some 
value. A clinician may not suspect syphilis and a reaction 
of this type may give him a clue as to the po>siblc presence of 
this disease. In the examination of a spinal fluid for the 
detection of neurosyphilis, however, the situation is cliiTerent. 
Every case of syphilis is a possible case of neurosyphilis. 
Stated diiTerently, every case of syphilis gives a clinical 
± reaction for neurosyphilis. Therefore, a serological 
± reaction in such a case adds nothing to the clinical 

,.yndrome. A serological ± reaction means that it is neither 
positive nor negative and does not help the clinician in making 
any decision in diagnosis or in treatment of neurosyphilis. 

3. This point of view led me to eliminate the ± reaction 
from the spinal fluid procedure with the Kahn test. In the 
"Outline of Technique" ofthis test (see Annex 2) the ±reaction 
was not listed. It is true that I reported a small number 
of ± reactions with spinal fluids. The reason for this was 
Lhat I was working UIJder new conditions and, in addition, 
I did not know the resulls of my spinal fluid examinations 
until the end of the comparison. For these reasons I was 
mo:~d to pr~ctise ultra-conservatism in my reports, and 
posrtrve reactrons which were in any way questionable I 
reported ±. 

, 4. In my opinion, two groups of figures taken from 
Colonel Harrison's tables are significant in this comparison: 
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Group I. - Variations in B.-W. (Harrison) and Kahn Tests. 
In 317 clear (non-contaminated) spinal fluids: 

13.-W. positive(++ or+), Kahn negative (or doubtful) 11 
Kahn positive (++or +), B.W. negative (or doubtful) 19 

In 238 cloudy (contaminated) spinal fluids: 
13.-W. positive (++or +), Kahn negative (or doubtful) 18 
Kahn positive (++or +), B.-W. negative (or doubtful) 11 

Group II. - "Totals" of + +, +, ± and - Reactions 
of B.-W. and Kahn Tests. 

Figures taken from Table A (clear fluids): 
B.-W. Kahn 

++ + ± ++ + ± 
99 30 46 117 129 8 15 140 

Figures taken from Table B (cloudy fluids): 
B.-W. Kahn 

++ + ± ++ + ± 
78 33 27 78 94 10 12 100 

Considering that the ± reactions are of little value and 
counting them with the negative reactions, the B.-W. test 
gave a total of 177 + + and 63 + reactions, while the Kahn 
lest gave a total of 223 + + and 18 + reactions. Thus the 
Kahn lest gave 46 + + reactions against ,15 + reactions of 
the B. W. test. 

It is to be noted also from Colonel Harrison's tables that 
not one of the Kahn ± reactions were in cases which were 
frankly non-syphilitic, whereas the B.-W. test gave a few 
± reactions in such cases. 

5. There are several technical aspects regarding the Kahn 
test with spinal fluid which I should like to note here. The 
test involves precipitating the globulins from the spinal fluid 
by means of saturated ammonium sulphate and mixing antigen 
suspension with the dissolved globulin solution. In order to 
minimise the influence of this salt on the final reaction 
between the globulin solution and antigen suspension, two 
steps are employed which tend to lessen the sensitiveness of 
the reactions: (1) The use of 40 instead of 50 per cent satura
tion of the spinal Iluid with ammonium sulphate, thus reducing 
the amount of specific globulin in the test; (2) the use of an 
amount of phye,iological salt solu lion in Lhe 8ntigen suspension 
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greater than that indicated by the antigen titer for tests 
with serum, thereby reducing the sensitiveness of the antigen 
suspension. 

It was observed that, by employing small test tubes 
(7 .5 by 1 em.) instead of large ones for mixing the spinal 
fluid with the saturated ammonium sulphate and centrifuging 
in the usual manner, it was possible almost completely lo 
remove the supernatant fluid, thus reducing the amount 
of the salt in the dissolved globulin solution to a minimum. 
This made possible the use of a 50 instead of 40 per cent. 
saturation of the spinal fluids with ammonium sulphate. It 
also made possible the use of an antigen titer similar to that 
employed in tests with serum. By this .method, reactions 
have been obtained of higher sensitiveness than heretofore 
\Vithout affecting their specificity. 

It was also found that sensitised antigen can be empluyed 
in the spinal fluid procedure instead of standard antigen -
using the same sensitised antigen titer as in tests with serum. 
The resulting reactions indicate a still higher degree of sensi
tiveness with freedom from false reactions. Recently, a still 
more sensitive spinal fluid reaction was obtained with 
sensilised antigen after increasing the globulin concentration 
of these fluids to twenty instead of ten times the original 
concentration of the fluid. This procedure also showed no 
tendency toward false reactions. It is thus evident that the 
Kahn reaction makes possible the use of spinal fluid proce
dures of marked sensitiveness and specificity in the detection 
of neurosyphilis. 

6. I should like to take this opportunity of expressing my 
obligation and thanks to Colonel Harrison for the cordia!it)r 
and helpfulness which he kindly extended to me during this 
companson. I should also like to thank Dr. J. E. Wyler 
for helpful co-operation and especially Dr. T. E. Osmond 
for giving me the freedom of his laboratory and for makina 
my work a most pleasant experience. b 
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REMARKS CONCERNING DR. KAHN'S STATEMENT 

BY DR. E. J. WYLER. 

Dr. Kahn's 2nd paragraph. 

It is stated that, "in the examination of a serum for the 
detection of syphilis, a ± reaction is of some value. A 
clinician may not suspect syphilis and a reaction of this 
type may give him a clue as to the possible presence of this 
disease." 

Practical experience has shown that ± reactions, whether 
with serum or with spinal fluid, are not merely of 'some 
value ", and that their significauce, particularly when recur
riug in subsequent tests, is very considerable, not 01 Jy for 
diagnostic purposes, but also in following the efTect of i reat
ment. This has beeu abundantly confirmed· in cases where 
simultaneous tests with flocculation reactions have yielded 
similar border-line or positive results. 

It is also necessary to emphasise that a ± result is never, 
in this laboratory, regarded as positive for diagnostic pur
poses, but as an indication for further clinical and serological 
investigation. It is interpreted as positive only in known 
cases of syphilis. 

Dr. Kahn's 3rd paragraph. 

It is staLed that". . . in addition, I did not know the 
results of my spinal fluid examinations uHtil the end of the 
comparison. For these reasons, I was moved to practise 
ultra-conservatism in my reports, and positive results which 
were in any way questionable I reported ±· " 

I was of course also unaware of the clinical nature of the 
specimens until the end of the comparison, and, from the 
character of the investigation, had also to be conservative 
in my reports. 

Dr. Kahn's 4th paragraph. 

Group I appears to illustrate the fact that the KDhn test 
is under a disadvantage where cloudy fluids are concerned. 
This is of practical importance. 
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Under Group II, it is shown that "the Kahn test gave 
46 ++reactions against 45 +reactions of the B.-W. test". 
H is, however, even less possible thus strictly to compare 
a + + complement fixation result with a + + flocculation 
test result than to compare a + + obtained with one B.-W. 
technique with that obtained by another B.-W. technique, 
and the statement is therefore not evidence of the greater 
delicacy of the Kahn test. A strictly accurate comparison 
of positive results can be ohLained only by comparing rcsu!Ls 
called positive with one another, irrespective of hieroglyphics. 
In this laboratory, a result of + + or + indicates that the 
serum or spinal fluid is positive for diagnostic purposes. 

·when the figures of Group II are compared in this way, 
irrespective of the number of plus signs, it is seen Lhat the 
Kahn test gave 241 positive results against 240 positive 
results by the B.-W. test. But when the ± results, which, 
in our view, are of great practical importance, are includecl 
in the positive results (and as stated above, they are w 
interpreted in known cases of syphilis), then it is seen tlw t: 
the Kahn Lest gave 268 positive results against 313 positive 
results by the B.-W. test. 

·with reference to the final sentence of paragraph 4 in 
whieh it is stated that the B.-vV. test gave "a few" ± 
reactions in non-syphilitic cases, it is necessary to point out 
that, out of four such results obtained among the 555 tests, 
two only were frankly non-syphilitic ( = 0.36 %), whilst two 
were clinically doubtful as against one ± result with the 
Kahn test which was also clinically doubtful. I would here 
again emphasise that a ± result is never accepted as positive 
for diagnostic purposes in this laboratory. 

Dr. Kahn's 5llz paragraph. 

1_)1:- Kahn's investigati~ns with a view to increasing the 
sensitiveness of the reactwn with spinal fluid are of the 
greatest interest and importance. It must, however be 
remarked, _in poin_t of laboratory technique, that, whil; the 
procedure 1s far simpler and quicker than the B.-W. test in 
regard t~ sera, _much of the simplicity and speed is lost 
where spmal fll!lds are concerned. 

----
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INTRODUCTION. 

The Health Section is very much indebted to Professor 
C. Prausnitz for undertaking the arduous task of reviewing the 
Permanent Standardisation Commission's work on therapeutic 
sera and vaccines. The account of the Commission's own 
aclivitics has been supplemented by valuable references to the 
literature on the subject. The object with which this survey 
has been prepared is to afford guidance in the use of the 
inlernatioll81 standard preparations and, further, to provide all 
those who are inlerested in the introduction of such standard 
preparations with a conspectus of the work at the stage now 
reached. Those wishing Lo study the question in greater detail 
should refer Lo the special publications of the Permanent 
Standardisation Commission. 

S.d. N. 1.305 (F.) 1.345 {A.) 12/2\J. - Imv. HCunies de ChnmbCry. 



J.EA.GUE OF NATIONS. 

EPRlTA., 

O.H. 832 
Errata. 

On page 34, lines 30 to 33 should read as 

fo1J.ows: 

Kthat th~se scient1sts in their experiments on 

guinea pigs, employed the method of intraperitoneal 

injections; therefore, in the case of these animals, 

Which are comparatively insensitive to the toxin, 

the oonditions were favourable for poisoning by 

endotoxin." 

On page 50 1 line g, counting from the 

bottom, instead of "B. PerTringens", read "vibrio 

sept1que." 

en~ m VIew, the first international (.;onference on the :>tanda~~i
sabon of Sera and ~e~logical Test.s was held on December 12th 
to. 1_4th, 1921, meetm~ m London at the invitation of the British 
Mm1stry of Health. In order to deal with the questions under 



THE INTERNATIONAL STANDARDISATION 

OF THERAPEUTIC SERA 

AND BACTERIAL PRODUCTS. 

Work oflhe Permanent Commission on Standardisation of Sera, 
Serological Reaclions and Biological Producls. 

BY C. PHAUSNITZ. 

The results so far achieved in the international standardisation 
of medicaments, therapeutic sera and bacterial products through 
the agency of the League of Nations Health Organisation 
have already led to the adoption of uniform standards for a 
number of preparations having important practical uses. A 
comprehensive survey of the work done on pharmacological 
preparations has already been made by Professor KNAFFL-LENZ, 
and the following pages are intended to give a general account 
of the results obtained in the international standardisation 
of therapeutic sera and vaccines. In this branch, international 
standard preparations for 

Anti-diphtheritic serum, 
Anti-tetanic serum, and 
Anti-dysenteric serum 

are now available for international use. The means whereby 
international agreement could be secured in such matters are 
of interest to all authorities or other organisations contemplating 
the adjustment of their own national standards or of other 
preparations to the intcrnalion::~l standard. It is particularly 
with the theoretical and practical conditions governing the 
preparation, prcserv a Lion and general usc of the standard 
products that they are most directly concerned. 

HISTORICAL REVIEvV. 

It was at its second session (Geneva, October 20th to 22ncl, 
1921) that the Health Committee decided to investigate this group 
of questions. The first subjects lobe taken up were the standardi
sation of diphtheria, tetanus, dysentery, meningococcus and 
pneumococcus sera, and the serodiagnosis of syphilis. With this 
end in view, the first Intcrnation::~l Conference on the Standardi
sation of Sera and Serological Tests was held on December 12th 
to 14th, 1921, meetin~ in London at the invitation of the British 
Ministry of Health. In order to deal with the questions under 
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review four Sub-Committees were appointed to consider 
respectively : diphtheria and tetanus seru~, dys~ntery ser~I?· 
meningococcus and pneumococcus serum, dtagnosJs of syph1hs. 
They recommended that the neces?ary pre~iminary ~vork ~hould 
be assigned to ·the institutes havmg specral e_xpenence. m the 
particular branches concerned. By compara~rve expenmental 
research, these were to work out agreed umform methods <?f 
titration and a()'reed specifications of international therapeutic 
units · an ende~vour was also to be made, on the same lines, to 
select' and compare those methods of sero-diagnosis of syphilis 
which are especially suitable for practical employment. The 
SLate Serum Institute at Copenhagen was chosen as the Health 
Organisation's central laboratory, to which each Institute was 
to send the records of its experiments, as well as the cultures 
and reagents, for distribution to the other institutes concerned. 

For the discussion of all relevant matters, the Health 
Committee set up a Permnnenl Standardisation Commission, 
which has since held a series of sessions. As various problems 
began to approach solution, the range of subjects was gradually 
extended. The most important sessions were : 

The International Conference on the Standardisation 
of Sera and Serological Tests, held from December 12th 
Lo 14th, 1921, at the British Ministry of Health, London. 

Meeti_ng of. the Sub-Commission on Anti-diphtheritic 
and Anb-tetamc Sera, held at Geneva in September 1922. 

International Conference on the Standardisation of Sera 
and Serological Tcsls, held from November 20th to 26th, 
1922, at the Pasteur Institute, Paris. 

Technical Conference for the Studv of Certain Methods 
of Biological Standardisation, held at "Edinbur()'h from July 
19th to 21st, 1923. 0 

Technical Laboratory Conference, held at Copenhagen 
from November 19th- to December 3rd, 1923. 

Conference for the Standardisation of Anti-dysentery 
Sera, held at Geneva in September 1924. 

~nter!lational C?nference on the Biological Standardisation 
of Certam Remedres, held at Geneva from August 31st to 
September 3rd, 1925. • 

Meeting of the Permanent Star;dardisalion Commission 
held at ?eneva from Oclober lllh to 13th, 1926. ' 

Meetmg of Lhe _Permanent_ Commission on Standardisation 
of Sera, Serologrcal ReactiOns and Biological Products 
held at Frankfort-on-the-Main from April 25th to 28th' 
1928. ' 

Laboratory Conference on the Serodiagnosis of Syphilis 
held at Copenhagen from May 21st to June 4th, 1928. ' 



GENERAL PRELIMINARY REMARKS 

ON THE TITRATION 

OF THERAPEUTIC SERA. 

Si;1ce the potency of sera cannot b~ tested by chemical or physico
chemical means, t~e. usu~l 11!-ethod IS to observe accurately their 
effects. \Ve may d1stmgmsh m the first place. between "antitoxic" 
and "anti-infectious " sera.' ' 

(a) TITnATION OF ANTITOXIC SEnA. 

Antitoxic sera may be suitably taken as a starting-point for dis
cussion. Here m!Jltcrs are still comparatively simple, seeing that 
toxm and ant1toxm can be accurately tit•·ated one aaainst the other 
for, since both. substances specifically neutralise ~ach other, th~ 
prmc1ple operatmg here, and so far as we are aware here onlv is the 
law of multiple proportions.' ' "' 

As an example of antitoxic sera, we will take diphtheria serum; 
wh1ch has been most carefully investigated. To begin with, it was 
titrated by determination of the quantity of serum required to protect 
the. guinea-pig against a lethal dose of living virulent diphtheria 
bacillus. 1l was seen, however, that the clifficulties caused by diffc
r.e~ces in individual .resistance are particularly great precisely when 
IIvmg cullure is used. For the results to have even some slight 
practical value, this technique would have required the use of large 
numbers of animals on each occasion, and, even then, the inevitable 
differences in the resistance of particular breeds and in the virulence 
of the cultures would have been so great that the results obtained 
in the various laboratories of the world would never have been compar
able inter se. BEIIRIXG's innovation in carrying out serum tests 
with diphlheria toxin (broth cullure filtrate) was therefore a first step 
in the right direction. Tal{ing this as a starting-point, Eunucu 
determined the potency of his serum as the quantity which, when 
mixed with Len lethal doses of diphtheria toxin and subcutaneously 
injected into 250-gms. guinea-pigs, only caused a slight local reaction, 
which had disappeared by the fourth day. Il soon appeared, however, 
that even this method did not yield equivalent potency values in 
different laboratories, the reason proving to be the heterogeneous 
and the variable composition of the diphtheria toxin. EHRLICII's 
inference Uwt diphtheria toxin consists anoxic components of different 
avidity for antitoxin was of heuristic value, while the demonstration 
of the fact that toxin, though losing some of its toxity onageing, still 
requires the same quantity of antitoxin for its neutralisation, was 
important as a basis for subsequent work. This explains at once the 
observed inconstancy in the ratio of the minimum lethal dose to the 
neutralised close both in a number of different toxins and one and lhe 
same toxin at ctifferent Limes. The toxin-neutralising substances of 
antitoxic serum appear, on the contrary, L? be homogeneous. If 
the serum is propei·Iy preserved, they r~mam. stable, so fa~ as we 
know, for a very long time. These con~1derat10ns mdu~e~ EHRLICI~ 
to choose the neulralising power of anlzloxrn as lhe unzl mstead o! 
the minimum lethal close of the toxin. A serum wilh which he 
happened to he working at the lime was .arb~trarily chosen as the 
antitoxin standard. In order to test the ant1toxm content of unknown 
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sera, the diphlheria-toxin-neutralising power of the standard serum 
is compared with that of the serum to be tested. 

Constancy of the standard antitoxin is ensured when all factors 
liable to disturb the stability of organic colloids, i.e., light, warmth, 
oxygen and water, are, so far as possible, eliminated. The serum is 
therefore first dried in the desiccator, then freed from the last traces 
of water over phosphoric anhydrid (Pe05) in an air-exhausted tube, 
and kept in an ice-chest in darkness. It having been the experience 
of the Frankfort Institute that various parts of the serum acquire 
solubility in water in varying degrees on desiccation, the practice 
of that Institute is to discard the large flat flakes formed on the surface 
and the finest powdery substance. In order to remove them, the clry 
serum is roughly ground in a mortar and then passed through a double 
sieve, so that the large flakes are caught by the coarse upper sieve, whilst 
the fine powder drops through the fine lower sieve. The medium
Sized flakes which lie on the lower sieve arc then (cf. Figul'e 1) loaded 

Se"rum Sf?c. 
!Jry serum 

c 

Fig. I 
into a tube (a) ; and the spherical "lass v 1 (b) · · 
P:O, powder. The apparatus is the~l fusecfs~e" Ll . IS load~d W!Lh 
With a vacuum pump and sealed 1 f . o,e 1e1, connected up 
exhaustion. The container is left )y u~~on at x half an hour after 
months, being shaken up from Lime Lion ~ 0 .. storage for two or th:ee 
dry layers of the powder to the smfac Lime,m order to bnng successive 
of water can be assumed to have be. l•mally, when the last traces 
sealed off at y. For usc the contenecn removed, the serum Lube is 
mixture of two parts of glycerine an~s of the tube are dissolved in a 
solution. The quantity of diluent're 0.~e p~rt of ten per cent NaCI 
by the Institute. This serum will k~~110f IS mc!Icatccl m each case 
storec;t in a cool, dark place. P or at least Lwo months if 

Thts standard serum solution is now d r . 
adjustment of the " Lest toxin " 17 .u~r ~"om Lime to. time for the 
which has .become fairly consta~t as01 

1
.us purpose, a toxin is used 

storage; such a toxin preserved unci a esult of at least one year's 
for two months without clclei"ioratino- cr toluene can normally be used 

Decreasmg quantities of the te~t L .· . . · 
lubes containing each 1 " I u ,. (" oxm_ are mtxed 111 a series of 

· · tmmumsmg unit) of lhc standard 
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serum suspended in I c.c. of physiolordcal NaCI solution· the mixture 
in ca~h tub: is !.hen ~·aiscd to a v~l~me

0 

of 4 c.c. by adding' physiological 
solutiOn. r.hese nnxtures are .mJ:cted, always subcutaneously, into 
250~g.ms. gmnca-r;ngs. The. toxm IS thus no longer measured by its 
LoxicxLy, but. by xls neut.rallsing capacity in relation to I I.U. of the 
standard antitoxin. Ennucn uses the symbol "L0 " to denote the 
greatest. quanlily of toxin which, when mixed with I I. U. may be 
injected into Lhe guinea-pig without inducin" either local ~r "Cneral 
reaction due to diphtheria poisoning. He ~scs the symbol 'i, L+" 
to denote the smallest quantity of toxin which, when mixed with 1 
I. U., kills guinea-pigs on the fourth day. The determination of 
" L + " can be carried out with finer precision, ancl this method is 
hence always used nowadays. It enables constant results to be secured. 
OTTO and I-IETscn claim that, with accurate quantitative work and 
proper care of the animals, Lhe margin of error can be kept below 2 
per cent. The value of lhe method thus depends essenlial/y upon the 
use of the standard serum as a unit of measurement. 

This method has been generally acknowledged to rank first as a 
means of determining the antitoxin content of diphtheria serum. 
Certain research workers believe, however, that the effect of the 
diphtheria bacillus on the human organism is not due to toxin 
production alone, but Lhat other biological influences-possibly of 
an endotoxic nature-are also at work as contributory causes. 

R. KnAUS and his collaborators determine the "curative power" 
of diphtheria serum, believing that, apart. from the I. U. content, the 
speed of reaction with the toxin(" avidity") is also a factor in the thera
peutic efficacy of serum in man. As to Lhe parallelism of these two 
properties, a lengthy controversy has arisen between the Vienna workers 
and those of the Frankfort and the Robert Koch Institutes. 

The question entered on a new stage with the promising investiga
tions of RAMON into specific dipllllzeria flocwlation, which occurs in 
a diphtheria toxin-antitoxin mixture. If to a fixed volume of toxin 
decreasing quantities of serum are added, flocculation will begin only 
in the mixture where toxin and antitoxin neutralise each other. A 
very large measure of correspondence is found to exist between the 
results of this test and the I.U. content as determined by the EHRLICH 
method ; since, however, appreciable divergencies have been observed 
(though seldom) between the two, the flocculation method can, in the 
opinion of the Standardisation Commission, only be used at present 
in tests for general guidance. 

But it derives special value also from the fact that the speed 
with which the initial flocculation occurs. affords a reliable measure of tile 
speed of mutual neulralisalion of anligen and anlibody. According 
to the experiments of MADSEN and ScHMIDT, the speed of the reaction 
as determined by the Ramon process and by intravenous injections 
in rabbits is, apart from the antitoxin content, a determining factor 
in curing rabbits injected with diphtheria toxin. Large doses of 
antitoxin of slowly reacting sera saved a smaller number of animals 
than smaller doses of antitoxin of quickly reacting sera. The significant 
fact was also established that the speed of reaction and therapeutic 
efficacy of the sera may be impaired if antitoxin is purified through 
precipitation by certain salts. The present apparent increase in the 
severity of human diphtheria in Europe should .. enable this highly 
important group of questions to be elucidated. 

By way of conclusion, it should be said that, in the present state of 
our knowledge, the EHRLICH process of indire~t titration by the aid of 
preserved standard sera is likely to afford the hxghest degree of accuracy 
in the determination of the antitoxin content of antitoxic sera. 
Beyond this, the idea of a standard serum as a~ arb~trarily fix~d, 
but permanently stable, unit has also proved frmtful 111 connectron 
with the anti-infectious sera. 
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(b) TITRATION OF ANTI-INFECTIOUS SERA. 

Th" · much more intricate question than lhnl of testing antitoxic 
IS IS en a larger number of immunity reactions can. be brought 

i~~~~· ;;~~~. <It< may be justifiably assu!ned tha~ pracllcally every 
such Jeaction is due to the action of a parLICularantlbody-agg~uti_n~ns, 

· ·l· 
1
s con1plement-fixino- antibodies bactenolysms, baclenocidms, 

prec1p1 n , · o ' . d t · · t" """ · · bacteriotropins (=immune opsonins), anl1-e!1 o .oxms, an 1-a'?ol ess1~s,. 
and other unknown antibodies. The productiOn curve of the first lhr ee 
~ubstances, which are evidently closely related, does not always ru!' 
parallel with the protective and curative value of the ?erum. .'l.gf!lr:tr
nins have been little used for titration; the same applles to prectpllws, 
if we except HAMON's flocculation Lest (p .. 13). For cerlam purposes, 
on the other hand (especially the Lestmg of ~enmgococcus sera), 
BonnET's complement-fixation lest has been _widely_ recommended, 
because the antibodies concerned increase typically m the cou!·se. of 
immunisation and remain stable for a long Lime, :vhiisl their specificity 
can be accurately demonstrated. As an antigen for ll~ese tests, 
the Frankfort Institute of Experimental Therapy uses menmgococcus 
suspensions dissolved by treatment with anliformin, neutralised by 
the addition of sulphuric acid and sodium sulphite and kept un~er 
toluene until the potency becomes constant. Such exlr.acts, which 
will keep for years, are tested against the standard ser_um, m compara-
tive series, simultaneously wilh the serum to be titrated. . . 

The oldest method of titrating anti-infectious sera is the baclerwlysts 
test bv the PFEIFFER method. The technique is based upon the 
dcterniination of the quantity of serum which, when intraperitoneally 
injected into 200-gms. guinea-pigs simultaneously with a " normal 
loopful" (= 2 mg.) of bacterial growth on agar, causes complete 
dissolution of the bacteria-usually within one hour. In trained 
hands, it operates with a margin of error not exceeding 5 per cent, 
but has the drawback that it can only be used with a small number 
of bacteria and that il requires, furthermore, cultures of adequate 
virulence. In their investigation of the so-called " anli-endotoxic 
serum against B. typhosus ", PFEIFFER and BESSAU found that, in 
the abdominal cavity of guinea-pigs, the process of bacteriolysis 
was also followed by destruction of the endoloxic poisons ; in contrast, 
however, with the toxin-antitoxin reaction, this destruction of endoloxic 
poisons does not follow the law of multiple proportions. The process is 
thus clearly not one of toxin neutralisation · PFEIFFER reo-arded 
this phenomenon rather as a breaking-dow;1 of the endgtoxins 
by fermentation, brought about by the same antibodies as cause 
bacteriolysis. 
. An altern~tivc method, clesc;ibed by NEISSER and \VECIISBERG, 
IS to use as an mdiCalor, not the dissolution of bacteria in the abdominal 
cavity of animals, but the bactericidal action in vilro · but in this 
"bactericidal antibody" lest there are a number of so~rces of error 
which can only be _avoided by great care in matters of technique. 

The baclerwtropm test has proved successful with one or two immune 
s~ra. :rwo techniq,u~s are now: av~ila~le for the purpose : (a) the 
WmGH r meth~d, "luch. was pnmar1iy mtended for clinical purposes. 
Sermp., ~mctenal einulsJOn and leucocyte suspension are incubated 
for l<> rmm;tes al 3.7° C.; the mean number of bacteria ingested per 100 
leucocyte? 1s U:en counted on smear preparations. (b) The NEUFELD 
method, m_ which the percentage of phagocyling polymorphonuclear 
leuc.ocytes IS asccrtamed. By way of example, we may take the official 
~estm~ of anl!menmgococcu~ sera for bacleriotropins,which is carried out 
m Germany as follows (I_nstitu~e of Experimental Therapy Franl{fort): 
(1) 300 to 350-gms. gumea-pigs are intra peritoneally injected with a 
mixture of 10 c.c. broth and 0.5_gr. aleur?nat; the next day the animals 
are slaughtered, and the abdommal cavity is washed out with 50 c.c. 
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aqueous solution of 0.1 per cent sodium citrate and 0.85 per cenL 
NaCl at body temperature. The liquid (freed from the coarser 
part1cles) IS c~nlrifuged for three or four minutes only at a low speed 
of. .revolutiOn m order not to damage the leucocytcs, and then poured 
off; the sednnent is again washed once with physiological NaCl solution 
and as genlly centrifuged ; it is then suspended in physiological NaCl 
solutiOn at. b~Jdy temperature. (2) The bacterial growth must be 
abundant ; 1L IS ground up to a homogeneous emulsion with a mixture 
of equal parts of broth and physiological NaCI solution, unlil no visible 
clumps are lcfl. The controls must show that the bacteria are not 
phagocyted !n the absence of serum, and that they ha vc not degenerated 
_(do not sLam badly). (3) One drop of bacterial emulsion is added 
m each case to 0.1 c.c. of decreasing dilutions of the inactivated serum, 
as well as to a control with 0.1 c.c. of physiological NaCI solution. 
The mixtures are left to stand at 37° C. for three-quarters of an hour, 
after wlllch two drops of leucocyte suspension are addcd, and are 
then keptfor three-quarters of an hour at 37o C., being repeatedly shaken 
by rcve.rsmg: the container. The liquid contents of the tubes are then 
poured off from the deposit of leucocytes, and the sediment is 
microscopically examined for the presence and deg1·ee of phagocytosis. 

None of the above-mentioned methods of titrating anti-infectious 
sera is entirely satisfactory, since none can be used for all sera. A 
number of therapeutic sera still give good curative effects in animals. 
even after the particular antibodies concerned have been completely 
exhausted by digestion with the homologous bacteria and removed 
by centrifugation ; it must therefore be assumed that, apart from the 
known antibodies, yet other immunising fact.ors are brought into 
operation. There are, moreover, a numbe1· of immune sera, e.g., 
anthrax-serum, which arc highly effective in animal tests but do not 
give any one of the reactions described.· 

It has therefore been found a reliable plan, for a number of infectious 
sera, to lest their protective and curative power on laboratory animals. 
For this purpose, it is essential lo have a standard dry serum, preserved 
in the manner described above and a culture (or virus as the case 
may be) of constant virulence. Mixtures of uniform numbers of 
bacteria, or of uniform virus dilutions, 'vith decreasing quantities 
of standard serum on the one hand, and of the serum to be tested on 
the other, are injected into the laboratory animals in comparative 
experimental series. In order to eliminate the sources of error 
introduced by the frequently appreciable variations in the individual 
resistance of the animals, large numbers of animals must be usee!. 
There is, moreover, no hope of achieving such accuracy as in the toxin
antitoxin determination. This method does, nevertheless, permit of 
an approximate estimation of titre and of the elimination of sucl1 
animals, at any rate, as have reacted inadequately to the preliminary 
immunising treatment. 

I. ANTI-DIPHTHERITIC SERUM. 

As a result of the work of EHRLICH described in the previous 
chapter, it became the practice of all countries to titrate their 
serum uniformly by this method ; in most institutes it was used 
exclusively. Whilst, in former times, Lhc Frankfort Institute 
had supplied Lhis standard serum to most producing and testing 
institutes of the world, this practice had ceased since the begin
ning of the world war. IL was only in Frankfort and \~1ashington 
that the original standard was sLill preserved. Aflcr 1914, 
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some of the institutes had obtained supplies of standard serum 
from Washinoton, whilst others had reverted to the original 
BEHRING method, adjusting their sera to diphtheria toxins 
which were maintained as constant as possible. \;v'hen, therefore, 
the Standardisation Commission began its work (London, 1921 ), 
the first thing to be ascertained was whether the two standard 
preparations had remained equivalent during the intervening 
seven years. It was decided to organise comparative tests 
of the two preparations at the institutes at Franldort,Washington 
and elsewhere. Considerations of possible curative effects 
of the diphtheria serum other than antitoxic were deliberately 
excluded to begin with. The examination of the two, Frankfort 
and Washington, standards by Lhe Frankfort, Copenhagen, 
Rome and Washington Institutes showed that the two samples 
were almost completely identical. The following abridged 
protocol of one of the tests performed at Copenhagen (Table I) 
may be reproduced as an illustration. 

Table I. 

COMPARISON OF THE FRANKFORT AND \VASHINGTON DIPllTI!ERIA 
"STANDARD 1l SERA. 

Dale I Toxin I 1 I. U. of standard nntiloxin I L+ 

2.m.l9Z2 Danish lest toxin Frankfort (reed. 21.m) 0.82 
6.m.l922 

22.m.l922 
, 

" 
, ,, 0.80 

" 
,, " " 0.82 

27.m.l922 
2.m.l922 

,, " " ,, 0.82 

6.m.1922 
, , " Washington (reed. 2.m) 0.82 
" ,, , , 0.80 

--
22.111.1922 German lext toxin FrankforL (reed. 2l.m) 
27 .m.l922 

<0.59 

8.Iv.l9Z2 
,, , , , 0.57 

22.1II .1922 
, , , ,. 0.57 

27.m.l922 
,, , , Washington (reed. 2.m) <0.59 
" " 

,, 
" 0.57 

The Sub-Commission for the Investi[)'ation . . . 
and Tetanus Therapeutic Sera (G " 19 of D!phthena 
recommended that the EHRLICH ro en eva,. ~2) ~herefore 
serum should be adopted in princ{ple cae~~ for t_ltXatmg diphtheri_a 
of the two, practically identical Frank~;te oyt ~ thl ? basis 
st.an. dards. In order to ensure t'!1e t an~ as nngton 

f th 
. . · cons·ancy m the ·r t 

o e sera used m varwus count · , u ure, 
requested by the StandardisationriC~ Pr~fe?sor MAn_sEN was 
~o ':lndertake the annual com arison mmlsswn (Pm:1s, 1922) 
mst1tute, which would act as the I-Ieaff the two u_mts at his 
.Laboratory. According to the St d thd_Oq?;amsatwn Central 

an ar Jsatwn Commission's 
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reports (Geneva, 1926), the standards kept in Copenhagen, 
London and Washington have proved completely equivalent. 
!he Standardisation Commission (Frankfort, 1928) had before 
1l reports on this subject from the four institutes mentioned, 
and from the Paris Pasteur Institute as well, which showed the 
same equivalence of their standards. 

As regards the RAMON method of testing sera by the floccu
lation reaction, the Standardisation Commission (Geneva, 1926) 
expressed the opinion Lhat it yielded satisfactory result? for 
purposes of current titration. At the session at Frankfort, 
1928, it was decided to investigate it more closely. As regards 
the question of speed of flocculation, cf. p. 9. 

II. ANTI-TETANUS SERUM. 

Theoretically, the case is similar to that of diphtheria serum ; 
the practical difficulties are greater, however, since three different 
units (Frankfcrt, Paris and Washington) and a variety of testing 
methods were in use. Matters are still further complicated 
by the much greater liability of tetanus toxin to deterioration. 

Originally, voN BEHRING used a dried serum obtained by precipita
tion as unit. He mixed l c.c. of a l per cent dilution (in physiological 
NaCl solution) of the serum to be tested with 38 c.c. of distilled water 
and l e.c. of the toxin used for testing purposes (described by him 
as a "lf!Oth of normal" Lest toxin); after being left to stand at room 
temperature for 30 minutes, lflOOLh part, or 0.4 c.c., of thjs mixture 
was subcutaneously injected into a mouse. If the animal remained 
healthy, the serum contained aL least 1/IOth I. U. per e. c., seeing that 
I c.c. of l per cent serum was equivalent to I c.c. of Lhe "1/lOLh of 
normal " Lest toxin. It is on this foundation that the Frankfort 
method of testing sera has been built up. 

(a) In order to obtain a toxin as free from spores and as stable 
as possible, the crude toxin (dextrose broth culture) is precipitated, 
in Frankforl, by the aid of ammonium sulphate, and the deposit 
dissolved in physiological NaCI solution and centrifuged for one hour 
aL 4,000 r.p.m. The supernatant fluid is again precipitated, and Lhe 
precipitate dissolved and centrifuged ; this operation is repeaLed twice. 
Finally, the clear flUid is dried in vacuo in earthenware dishes, pulverised 
and dissolved in distilled water (in the proportion of 1 pai·t of powder 
to 2 of water). Accurately measured quantities of this solution 
are placed into Ehrlich vacuum Lubes and dried and preserved in 
the same manner as the standard diphtheria serum. This product will 
even stand being kept at 37° C. for a month and may be regarded as 
constant. For use, the contents of the tube are dissolved in the 
requisite quantity of water,' this yielding the " normal test-toxin 
solution". It having been Lhe experience of the Frankf rt Institute 
that tetanus dry serum does not keep as well as the diphtheria standard 
serum after being dissolved in glycerinated saline solution, it is stored 
exclusively in ad hoc vacuum ampoules until required for use. For 
use, the contents of the tube are dissolved in the requisite quantity 

1 The dry ~crum at present in use is dis::;olvcd in 33 c.c. of walcr. 
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1 
•siolo<>ical NaCI solution,' in order that l c.c. of Lhc s~lutioH 

of pl ~ t -" 1/HJOth I u For testin" sera I c.c. of such a dJ!utwn 
mfatyhcon am to be test.ed.as should ac~ordin'g to the indication of l.he_ 
o e serum . ' · · 1 t · . · d es r Ll1e f tor contain 1/100th I.U. is mtxed w1th etg 1 mcteasmg os o. 
ac y, _ .· olution (at present, 0.8 to 1.5 c.c.), ancl then ftllecl 

normal t~~1\r~~.~~n ~·olume of 4 c.c. in all the lubes with physwlof?ICal 
~~i~~- a Simultaneously, 1/lOOLh I. U. of Lhe standard serum Js m1x~cl 
· .lJ e same roportions with the same quanltl.y of Lhe Lest loxm 
~~cl ~hvsiologfcal NaCl solution. All sixteen mixtures are protected fro~1 
the lig'ht and left to stand at room temp~rature for half an holll. 
Of each mixture, lf!Oth part, or 0.4 c.c .. (cqUJvalent .to 1/lOOOlh I.U.; 
plus 0.08 to 0.1;) c.c. normal tcst:_toxm solul.wn), JS subculat:eous!J 
injected into the right hind leg o_f a lo-gms .. mouse. I~ the expeumcnls 
yield exaclly the same results m both sencs, the se1ym lo IJC tested 
has at least the requisite titre. The test thus clelcrmmes both La a_ncl 
L +· In Germany "fourfold" and". s~xfolcl" sera have ~Jeen supphcd 
up till now: that is to say, sera contammg 4 and 6 I.U. pel ~.c. 

(b) The Danish method al~o involves the use of mtce, but, _as 
distinct from the German test, Jt determmes the La value. The Loxm 
used is a liquid toxin which is kept under tolu~ne at 2a~4a ~- a1:cl 
remains sufficiently stable under these condJLJOns. T1tral.Jon Ill 
re.,ard to the standard serum is made every two months. The 
to~in is injected into 20-gms. mice at the root of the tail. The 
threshold value, at which no deviation of the tail from the normal 
occurs within five clays, is taken as La. 2 

(c) A method somewhat different in principle thoug-h similar in 
its results is that introduced in the United Stales by RoSENAU ~n1d 
ANDERSON. The laboratory animals used are 350-gms. guinea-pigs 
(four animals for each toxin-antitoxin mixture). Four c.c. of the 
particular mixtures are subcutaneously injected into the abdomen 
on a level with the umbilicus. The " unit " is defined as ten times 
the smallest quantity of serum which, when used together with the 
official test toxin dose, after standing- at ·room temperature for an 
hour, keens· the animal alive for four days. The test dose contains 
something under 100 minimum lethal doses, seeing that a mixture 
of 1/10th unit and 100 minimum lethal closes of the test toxin must 
kill a guinea-pig in exactly four days. lL is hence not quite· correct 
to describe the American method as a determination of L +· 

(d) In France, it was the practice to determine the curative value. 
The guinea-pigs were given, first, clecreasin" quantities of serum 
(1/500,000 down to 1/10,000,000 c.c.) and, fro~! 10 to 20 hours later 
a. si~gle lethal dose of tetanus. toxin ; the reciprocal of the seru~ 
d1lutwn (usually 1,000,000), whwh enabled Lhe animals to survive, 
was taken as the titre of the serum. · 

(e) In Italy, since th.e. TrzzoNI test has been abandoned, 0.1 
A_me~wan umt, plu_s 100 mnumum lethal doses, are given to two guinea
pigs m each case m 3 c.c. subcutaneous injections, this being Gosro's 
method. • 

These very considerable differences made the need for Lhe 
establishment of an inter!lati_onalt~tanus serum unit particularly 
urgent: The Standard1saLwn Commission (London, 1921) 
accordmgly requested the Frankfort and Washington Institutes 
to d~s~ribt;-te s~mples o~ theii: sta.ndard sera to all the institutes 
partic1patmg m the mv~st1gabon. Thereupon a discussion 
was to Lake place concernmg the best method of titration and 

1 At the present lime, 27 c.<~. 

: It. must. be borne in mind lhnt the volume to be injeclcd should not exceed 0.5 r.r. 
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an attempt was to be made to establish an international unit 
for the serum. In particular, the most suitable method of 
keeping and periodically controlling this international unit was 
Lo be considered. The preliminary work was carried out by 
Gosro, KoLLE, McCoY, MADSEN and MARTIN, and the results 
were laid before the Sub-Commission on Diphtheria and Tetanus 
Serum, which met in Paris under the chairmanship of MARTIN 
(September 1922). An extract from the records of these 
investigations is given in abridged form in Table III below. 
Before this, however, we reproduce a detailed protocol of 
the Copenhagen Institute to show the accuracy with which 
Lest toxin can be adjusted against standard antitoxin by the 
Danish method (Table II). 

Table II. 

ADJUSTMENT OF A DANISH TEST TOXIN AGAINST THE AMERICAN 
ANTITOXIN UNIT BY THE DANISH METHOD. 

Decreasing doses of Toxin No. 146 wiLh 0.1 American unit. 

Condition of animals after 1 : 

Quantity of toxin 

I I I 
i 

1 day 2 dnys 3 days '1 days 
I 

5 days 

0.135 0 + ++ dead 
0.130 0 ? ++ +++ dead 
0.125 (J 0 ++ +++ dead 
0.120 0 0 -1- +++ dead 
0.115 0 0 ? -I-+ ++ 
0.110 0 0 0 0 0 
0.105 0 0 0 0 0 
0.100 0 0 0 0 0 
0.095 0 0 0 0 0 
0.090 0 0 0 0 0 

By this method, the three standard sera of Copenhagen, 
Paris and Washington \vere compared with each other (Table III). 

1 0 =no ·tetanus;? = doublful tetanus; +=slight tetanus;++= moderate tetanus; 
+++ = severe tetanus. 
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Table Ill. 
P ND "WASHINGTON 

CoMPARISON OF THE FRANKFORT, ARIS A M D 
ANTITOXINS BY THE DANISH ETHO . 

STANDARD 

Danish test toxin. 

I I 
Toxin 

I 
Neutralised by 

Dole of test Source of antitoxin (c.c.) + antitoxin 

6.v. 1922 German (3.IV.l7) I 0.034 0.001 German I. U. 
3.v. 1922 (2I.m.22) 0.034 , " 

, , 
0.034 6.v. 1922 " 

, , , , 
0.034 10.v. 1922 , " 

, , , 
0.039 15.vm.1922 (I. vm.22) " 

., , , 
0.04 19.vm.1922 , ., , 

" (19.vi{r.22). 0.04 3l.vm.1922 , , , , 
0.04 5.IX. 1922 , , " 

, , 
0.04 9.JX. 1922 , " 

, " , 
0.04 13.Ix. 1922 , , " " , 
0.04 10.x. 1922 

" 
, , , 

" 28.x. 1922 , , 0.04 , , " 

27.v. 1922 French (19.v.22) 0.034 3.75 French Units 
3.VJ. 1922 , , 0.034 3.75 , , 

10.v. 1922 American (26.Iv.22) 0.034 0.06-0.065 Amer. Units 
16.v. 1922 " 

, 0.034 0.06-0.065 , , 
3I.vm.1922 '·' (30.VIII>22) 0.04 0.068 " 

, 
5.IX. 1922 " 

, 0.04 0.068 " , 
9.JX. 1922 

" 
, 0.04 0.07 , , 

18 IX. 1922 , , 0.04 0.07 , l.l 

17.x. 1922 , , 0.04 0.07 , , 
28.x. 1922 , , 0.04 0.07 , , 

According to this method of test, therefore, 1 German unit 
approximately 66 American = 3,750 French units. More

over, the ratio of 1 : 66 has since remained practically constant, 
as will be seen from the reports submitted to the Standardisation 
Commission (Geneva 1926) by the Frankfort, Copenhagen 
and Washington Institutes. 

·whilst these experiments, performed on mice and with the 
Lo value as a basis, agree well one with the other, the comparison 
of L0 and L+ values on mice and guinea-pigs revealed notable 
differences. To begin with, the L0 and L+ of the Danish 
test toxin was determined on mice and guinea-pigs against 
the German standard serum. (The L0 value is the dose 
producing no tetanus by the fourth day ; L+ the dose which 
kills the animal on the fourth day.) 

l The fi~"Ures in pD.renthcses give the date on which the particular samples of serum 
reached Copenhagen. 
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Table IV. 

GERMAN STANDARD SERUM AGAINST DANISH TEST ToxiN. 

L, L+ 

Dale of lcsL 

I I Mice Guinea-pigs Mice Guinea-pigs 

9.Ix.l922 0.04 - - -
l3.Ix.l922 0.04 - - 0.048 
IO.x. 1922 0.0'1 0.04 0.048 0.048 
28.x. 1922 0.04 0.04 0.048 0.048 

The American standard serum was then tested against the 
La and L+ values of the Danish toxin as determined, on mice 
and guinea-pigs, in relation to the German standard serum. 

Table V. 

Test for Lo \Vit-h 0.01 c.c. Test for L·+ with 0.048 c:c. 
toxin lox in 

Dale of lest 

Mice 

I 
Guinea-pig-s Mice 

I 
Guinea-pigs 

9.Ix.l922 70 - - -
18.Ix.1922 70 - - 80 
l7.x. 1922 70 <74 >76 76-80 
28.x. 1922 70 72 80 76-80 

This series shows the extraordinary difficulty of securing 
accurate results wilh tile L+ process, as the point on lhe scale 
at which the animal dies exactly on the fourth day is frequently 
indeterminate. In this, differences in the animals themselves. 
as well as in tl1e conditions under which they happen to be kept~ 
etc., play an important part. MADSEN found the determination 
of the La value on mice both simple and reliable ; even the 
slightest trace of tetanus can be detected by deviation of the 
tail from the axis of symmetry. 

Reports on further comparative tests of the German and 
American standard serum were sent in by Gosw, KoLLE and 
McCoY as follows : 

Gosro 1 German unit - 65-70 American units. 
KoLLE 1 German unit - about 66 American units. 
McCoY : 1 German unit - somewhat less than 66.6 

American units. 
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It was plain that there was urgent ~eed of .eliminating th~se 
disturbing differences between the vanous umts and of. settJ_ng 
up a new international unit. Bu.t .the e!lormous d1spanty 
of the various units was in itself a d1fflculty m the way of such 
agreement, since the medical profession in each country w~s 
accustomed to its old range of doses. l_{oLLE expressed Ius 
readiness to propose that the Ger~an umt should be changed 
in such a manner that the new umt would be one-half of the 
American ; this would have the further advantage that the number 
of serum units to be administered to patients would then be 
of the same order of magnitude in the case o.f diphtheria and 
tetanus serum. MARTIN proposed that tins new German 
unit should be made the international unit. This rule has now 
been accepted by the European members of the Permanent 
Standardisation Commission. On the packets intended for 
export, the American producers indicate the content in terms 
of the " new " units as well as in American units. 

The Copenhagen Institute was requested to keep a permanent 
check on the equivalence of the various standard sera by annual 
comparative examinations. A review of the investigations 
carried out in this direction during recent years and of the 
comparative tests performed by the American method (p. 14) 
at the National Institute for Medical Research in London and 
at the Hygienic Laboratory at Washington shows that the results 
are entirely coincident (cf. Table VI). This is all the more 
notew~rthJ: since the. testing methods adopted in the three 
countnes d1ffer apprec1ably, as already mentioned. The solution 
thus reached, therefore, constitutes a very notable advance 
in the direction contemplated. 
. I~ view of the experi_ment.s here described, and of the complete 
~dent1ty of results obtamed 1~ further comparative experiments 
m Fr~nkfort, London and Pans, the Standardisation Commission 
?ubm1tted the following proposal to the Health Organisation 
Ill 1928: . 

. " The ':nit fix~d at the Geneva Conference (1926) i5 
smtable for mternabonal use and can now be finally adopted." 



Dale 
qf test 

1927 
12.111 

!S.m. 

Table VI. 

COMPARATIVE TITRATION OF VARIOUS TOXINS AND ANTITOXINS BY THE DANISH 
AND TilE AMERICAN lllETHOD IN COPENHAGEN, LONDON AND \VASHINGTON. 

Source of: :\"cutralisaLIOn w1lh: 

Place of lest illelhou 
I 

Remarks 
Toxin Anlit.o:xin Toxin j + Antitoxin 

Copenhagen Danish Dan. 146 Amer. Stand. 
Serum 0.110 0.1 Amer. 

Unil Lo = 0.110 

" " " " 
0.110 0.1 

" 
Lo = 0.110 

!S.m. 
" " " 

Dan. Stand. 
Serum A 0. l I 0 0.2 In L. 0.2 Int. 

Unit Unil=O.l 
Amer.Unit 

26.111. 
" " " " 

0.110 0 ,, ·- " " 

l.x. 
" ·" " " 

0.125 0.2 
" Lo = 0.125 

6.x. 0.125 0" Lo = 0.125 
" " " " ·- " 

" " " " 
Engl. Stand. 

Serum 0.125 o.z 
" 

Lo = 0.125 

192S 
11.11. 

" " " 
Dan. Stand. 

Serum A 0.135 0.2 
" 

Lo - 0.135 
17.11. 

" " " " 
0.135 0.2 

" 
Lo - 0.135 

" " " " 
Eng. Stand. 

Serum(Jan.192S) 0.135 0.2 
" 

Lo - 0.135 

" " " " 
German Stand. 
Serum(Dec.1927) 0.135 0.2 

" 
Lo - 0.135 



Table VI (continued). 

Dntc 
/·· ·pJoco or test ·-/--· 

Source of: Nrmtrullsation with : 
i\IO"Lilod ---- .. . - - -·- -· Re·m·arks 

or test Toxin \ Ant-itoxin Toxin I+ Antitoxin 

23.II. Copenhagen I Danish Dan. 146 Dan. Stand. 
Serum A 0.135 0.2 Int. Lo = 0.135 

Engl. Stand. Unit 
" " " " 0.135 Serum 0.135 0.2 

" 
Lo -

" " " " 
German Stand. 

Serum 0.135 0.2 
" Lo - 0.135 

1927 
26.IV Washington American A mer. A mer. Stand. 

Toxin G. Serum 0.00078 0.1 Amer. 
Unit 0.1 Amer. 

Unit 

" " " " 
-Dan. Stand. 

Serum 0.00078 0.2 Int. - 0.2 Int. 
Unit Unit 

!928 
Feb. London A1nerican Eng. Toxin E. Dan. Stand. 

Serum 0.095 0.24 Int. 
Unit 1 

" " " " 
Amer. Stand. 

Serum 0.095 0.24 
" ". " " " 

Engl. Stand. 
Serum 0.095 0.24 

" 

'' " " Eng. Dan. Stand. 
Toxin L.C. Serum 0.0475 0 "" -~~ 

" " " " " Amer. Stand. 
Serum 0.0475 0 ')·) 

•NN 

" " " , 
" Engl. Stand. 

Serum 0.0475 0.24 
" 1 The value whi h the Am r· IT c 

Units _(Ratio 1 : 2). e term Labotatory had .,n en 111 terms of A me dean Umts was converted mto Intcrnat.lonnl 



-21-

III. ANTI-DYSENTERY (SHIGA-KRUSE) SERUM. 

1. PRELIMINARY REMARKS. 

For a variety of reasons, Lhe problem is essentially more 
intricate in this case than in that of diphtheria and tetanus 
therapeutic serum . 

. The :nuiLipliciLy of the causative agents of dysentery, for whose 
desrgnatwn not a re:v letters of the alphabet have been used up, 
suggests polyvalence m dysentery therapeutic sera as a first deside
ratum. It is ~ifficult, however, to draw the line, and production has 
usually been l!mrted to that of therapeutic sera aaainst the type 
which bel~av:es, both in. cullure and serological reactions~in a particularly 
characlenstrc and umform manner, and stands in a class apart as 
causing in most cases a more severe form of disease i.e., the Shiga
.Kruse bacillus. Since in dysentery, as in diphth~ria, the agents 
are localised almost exclusively on and in the intestinal mucous 
membrane, the morbid process must be attributed to the effects of 
bacterial toxins, whilst penetration of the agents into the body iLself 
need not, for all practical purposes, be considered. In respect of 
toxin production, again, the Shiga-Kruse bacillus occupies a special 
place among dysentery agents owing to its ability to produce exotoxins, 
which arc neutralised by specific antitoxin in accordance wiLh the law 
of multiple proportions. 

Of the earlier investigations into the Shiga toxin, we may brief!)' 
mention the well-known WOrk (1903) of VAJLLARD, DOPTER, TODD, 
RosENTHAL, CoNRADI, NEISSER and SJJJGA, which demonstrated the 
possibility of obtaining soluble toxins from Shiga bacilli by a number 
of different processes. The laboratory animals most frequently 
used in tests for the presence of these toxins were rabbits, guinea
pigs and mice. Whilst DoPTER described alterations in the grey 
matter of the central nervous system which are characteristic in 
animal tests, FLEXNER laid particular stress on the severe lesions of the 
large intestine, resembling those of human dysentery. As early as 
1907, DoERR had described both the nervous and the intestinal 
symptoms in mice and rabbits and had found that, when heated, the 
toxin lost its effect on the nervous system earlier than that on the 
intestine. Whilst KnAus and DoERR, especially, regarded the Shiga 
toxins as exotoxins, PFEIFFER, together with UN GERMANN and BESSAU, 
contended that the endotoxins played a prominent part in the syndrome 
o·r human ;>higa dysentery. BESSAu showed that Shiga toxin can 
produce two forms of poisoning in a rabbit, i.e., the "paretic " and the 
"marantic". The paretic type is caused by an exotoxin, since this 
action of the toxin is specifically neutralised by the antiserum according 
to the law of multiple proportions, a fact which confirms KnAus's 
conclusions. The marantic type, on the other hand, is brought about 
by endotoxins, since the action of th~ s~rum on it does not conform 
to the law of multiple proporlwns. fhrs would also seem to apply 
to the intestinal lesions. In guinea-pigs, however, he could never 
detect the paretic t)'pe o.f P?isoning and .only found sign~ of acute 
and chronic endotoxm porsomng. The ltmiLs set to the actron of the 
serum were hence as narrow in this case as in that of anti-infectious 
sera, e.g., typhoid serum . 

. But what is wholly unprecedented and difficult to explain at 
present is the fact that the exotoxin of the Shiga bacillus is not a 
product given off primarily in liquid .cultures, .like the to.xins. of the 
diphtheria, tetanus, and other toxm-producmg bacterw; It can, 
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in fact, also be obtained, by various processes or. ex~racti~n, from the 
fresh .. bacillary bodies. . In respect. of locahsatwn, It therefore 
corresponds to an endotoxm. . 1 Amon<'" the further attempts to separate the two Loxm?, the . wor' 
of OLITS~Y and KuGLER (1920) is of fundamental, lmp~rtan.?e. 
These authors contend that the paralyses are produced b) a_n exotoxm, 
and the intestinal symptoms by an endotoxin. They cla1m to have 
separated the two components : 

1 By usino- cultures of different ages (young cultures are said 
to p~oduce only" nerve symptoms, older white-of-egg broth cultures, 
mainly intestinal, but also associated nerve, symptoms) ; 

z. By heating (h~ating for one hour at 75° C. is said to d~stro~ 
only the exotoxin, whilst the endotoxm IS only destroyed at 90 C.) , 

3. By saturating the whole tox~n _with anti_toxin serum, in 
which case it is said that the exotoxm IS neutralised and not the 
endotoxin. 
The investigations carried out by various workers at the requ~st 

of the Standardisation Commission have, however, brought no confir
mation whatever of these apparently highly characteristic differences 
between exotoxins and endotoxins. 

For practical purposes, however, the important question is, of 
course, which of the various groups of symptoms observed in laboratory 
animals correspond to human· dysentery. In human dysentery 
produced by Shiga bacilli the nervous phenomena are quite in the 
background ; the dominant feature of the clinical picture being the 
intestinal symptoms, which may be accompanied by marantic symp
toms. Since, therefore, Shiga poisoning in man has a greater 
resemblance with the effect on the guinea-pig than with that on rabbits, 
PFEIFFER and BESSAU held that there was little prospect of an antitoxic 
Shiga serum succeeding in practice, and that any therapeutic value 
which such a serum might display would have to be attributed to 
anti-infectious action. SELTER Look a similar view. It does not seem 
possible to settle this question at present. At the same time, the 
most recent work does point to the fact-as will be seen in the following 
pages-that the exotoxin plays the predominant part amonoo the 
Shiga bacillus toxins. " 

It will therefore be sound policy to concentrate at first on the 
reliable titration of antitoxin in Shiga serum and when this has 
been. achieved, t? as~ertain by trial whether a Shiga antitoxin 
of h1g~ potency IS _smtable for administration to patients. 

It IS on these hnes that the Standardisation Commission is 
proceeding in the work now to be described. At the first 
International Conference (1921) it was decided that : 

1. The participatin_g institutes should exchange their 
sera, cultures. and tox~ns, ~nd. that further experiments 
should be earned out, usmg d1ffermg methods of titration and 
different species of animals. 

2. The antitoxic as well as the anti-endotoxic potency 
of the sera should be tested, and that this could be carried 
out equally well wi~h toxins and with killed Shiga cultures ; 
the ~rank_fort In~L!tute would sup_ply _for these experiments 
~ ?en~m titrate? m r~spe:t of antJtoxm by the intravenous 
IDJectwn of toxm-antJtoxm mixtures into mice ; tests should 
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be car;ied out on mice, rabbits and guinea-pigs ; the anti
bactenal potency of the sera was to be tested at the same 
time, employing living cultures for the purpose. 

3. The preparation of polyvalent sera against different 
Shiga strains was unnecessary. 

4. The preparation and titration of sera against other 
dysentery bacilli should not be discussed for the time being. 

The following took part in the investigations connected with 
this scheme : 

The Hygienic Institute at Basic (DoERR) ; the Robert Koch 
Institute, Berlin (NEUFELD) ; the Institute for Experimental 
Therapy, Bucharest (CANTAcuz:ENE, J ONEscu-MmAESTI and 
Co~mmscu, CoNTREA) ; the Institute for Experimental Therapy, 
Frankfort-on-the-Main (KoLLE, SCHLOSSBERGER, PRIGGE, 
HARTOCH) ; the State Serum Institute, Copenhagen (MADSEN, 
K. A. JENSEN); the Medical Research Council, London (DALE, 
DouGLAS; (with the assistance of Lhe Lister Institute (l\'lAcCONKEY, 
PETRIE) and the Wellcome Physiological Laboratories (O'BRIEN, 
SDD~IERSEN, RuNGE, EAGLETON, TREVAN, BLAKE, 0KELL) ; 
the P:Jsteur Institute, Paris (DoPTER, MARTIN, DuMAS) ; the 
Kit:Jsato Institute, Tokio (SHIGA, KAwAiiiURA and TsucHIYA) ; 
the Epidemiological Inslitute, \Varsaw (HmszFELD, PnzESii!YCKI, 
SEYDEL, SmRAKOWSKI), and its branch Institute :Jt Cracow 
(GIESZCZYKIEWICZ, LIPINSKI). 

The work of these institutes has enabled the most important 
points Lo be cleared up, and has now provided a sound basis for 
the standardisation of dysentery serum and the elucidation of 
a series of important questions relating to the nature of dysentery 
toxin. This work will now be reviewed in the light of reports 
received from the various research workers engaged in the 
investigations. 

2. THE DYsENTERY ToxiN (SHIGA). 

For the preparation of dysentery toxin, the following 
processes deserve special consideration : 

(I) Broth Toxin. DoERR lwd already drawn attention, in 
the past, to the importance of the alkalinity of the broth. 
HmszFELD found that, when the Shiga bacillus grows in alkaline 
broth, the reaction of the latter becomes at first more acid and, 
later, strongly alkaline ; neutral broth becomes alkaline from the 
outset. Only when Lhc pH value exceeds 8.0, or-best of all-if 
it reaches 8.5-8.6, are appreciable fox in fifres obtained. He regards 
the reaction at the Lime of seeding as of minor importance, since 
a neutral or an even faintly acid broth will attain this degree of 
alkalinity with suitable strains of bacilli, even though more 
slowly than if more strongly alkaline to begin with. According 
to HmszFELD and his collaborators, there is no adv anta:ge to be 
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gained by adding white of egg to the broth, a view which confli_cts 
with that of 0LITSKY and KuGLER. pH values over 8.6 gtve 
a poor growth. Good toxins can also be obtained by the add!tion 
of the Chapoteaut l?eptone recof!lmende~ by the Pasteur Institute 
in Paris, Terucln's preparatiOn, W1tte-peptone and other 
admixtures. Incubation at 32° C. leads to the same result, but 
more slowly than at37o C. The toxic principle can be precipitated 
with ammonium sulphate. Filtration involves a considerable 
loss of toxin. Toxin production is stimulated by an abundant 
supply of air, and hence by culture in thin layers of broth (SHIGA 
and his collaborators). Endeavours to induce bacterial surface 
growth are made by a special process in DoERR's " cultures 
f!ottantes ". Formol is a suitable product for killing the bacilli 
in the broth culture, as it hardly damages the toxin. 

(2) A very uniform and good toxin can also be obtained, 
however, by autolysis with physiological NaCl solution, or 
distilled water, from the bacilli washed off from quite young 
agar cultures . 

. (3) A goo? toxin solution can be obtained merely by 15 
mmu~es' washrng of agar-culture bacilli in physiological NaCl 
solution and subsequent removal of the bacterial bodies by 
centrifuging. 

(4) This result is also obtained if the bacilli have been pre~ 
viously killed by he_at (KoLLE, HELLER and DE MESTRAL ; 
BEsREDKA). For this purpose toluene is better than heating 
to 60° C. (SHIGA and his collaborators). 

(5) In the Wellcome Institute the pure w~shed bacterial 
bodres are used. A suspension in distilled water of 24-hour 
agar-cl!lture ~:mcilli is heated to 58° C. for 15 minutes ; the 
bactenal bodws are then separated out by centrifuging dried 
and ground up. ' · 

(6) In the _Frankf?rt Institute, the " integral toxin " is 
pre~e~r~d. _It _1s obtamed, from ~ suspension of agar culture 
bac1lh m dtsblled w_ater, by drymg, first in the Faust-1-Ieim 
apparatus, and then rn vacuo. 

!he toxi_ns obtained by autolysis are very powerful . the dr 
toxms obtamed from bacilli are as strong b t 1 1 'bl thy · · 1 h · . , u ess so u e · e 
ammkom~m sup ate pr~Cl]~ttate from broth culture is some\~hat 
wea er , the least tox1c 1s the broth filtrate (S d h. 
collaborators). The lethal dose for intravenous ~1I_GAt_an . tiS 
m· f . f · lllJeC IOU 1Il 0 

th
lce o _a senestoh toxms prepared at the Frankfort Institute by. 
e vanous me ods (KoLLE ScH 

as follows : ' LOSSBERGER and PRJG~E) was 

Broth toxin . . . . 
Ag~r cult':lre washings, dr·i~d 
12ned toxm, yYellcome method 

Integral toxm" .. 

0.125 c.c. 
1 mg. 
0.05 mg. 
0.05 mg. 
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I.L is, of course, important lo have toxins of the greatest 
possible constancy and strength for titration as well as for mouse 
tests, in which the volume of fluid to be inje~ted is limited owina 
to the smallness of the animal. 

0 

Broth toxins become attenuated. IL is therefore a good plan 
to preserve dysentery toxins in a dry slate, in which case they 
appear to remain stable almost indefinitely. (Such a toxin of 
MACCONKEY has not changed in ten years.) In order to obtain a 
good solution with dry toxins, it is frequently necessary to grind 
them up in an agate mortar and to add the diluent drop by drop 
(CANTACUZENE). 

According to FUKUHARA, 8S broth toxins age their power of 
neutralising antitoxin decreases, pari passu, with the increase of 
the minimum leth81 dose, from which it h8s been inferred that 
the structure of the toxin is comparatively homogeneous and 
that no toxoids are present ; this is confirmed by SHIGA and his 
collaborators. In the case of one particular toxin, the minimum 
lethal dose (rabbits) had increased, after Len months' storage, to 
2.2 Limes, and the Lt- to 2.4 times, the original figure. On the 
other hand, SCHLOSSBERGER and HARTOCH found that the 
quantities of serum required for the neutralisation of the minimum 
lethal close of toxins prepared by different methods may vary in 
the ratio of one to three ( cf. Table VII). 

Table VII. 

NEUTTIALISATION TITTIES OF VATIIOUS DYSENTETIY TOXINS. 

QuanliLy or slo.ndard serum 
Toxin required for lhe neutralisation 

or 5 rn.l.d. 

Dry toxin, \Vellcome method .. .. 1 : 500 c.c. . 
Dry toxin from culture washings . . 1 : 300 c.c . 
" Integral toxin " . . . . . . . . l : 350 c.c . 
Broth toxin .. . . . . . . . . .. 1 : 160 c.c. 

They therefore considered it probable that .sev e.ral component 
toxins of different avidity for the serum antibodies are present 
in varying proportions in dysentery toxins. 

Careful experiments were made by DoERR and the Warsaw, 
Cracow and Japanese workers to verify 0LITSKY's and KLIGLER's 
claims but with negative results throughout. The clear 
separation of a typical exotoxin with neurotropic properties 
from a purely enter_otr~pic endot?xin successfully a.ccomplished 
by the American scientists could m .no case be confirmed. The 
two toxic properties were always mterconnected ; . f:equently, 
one and the same toxin, when heated and aclmJmstered to 
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rabbits in equal quantities, produce? onlJ: ne\vou~hsympt~~st~~ 
some and affected only the large mtestme m o ers. . 

, · ents of the Japanese both the filtrate and the auL?lysate 
~~~:~~~ere completely inacti~ated by heating to 75o C., whrls~rhe 
bacterial suspension was only destroyedat soo~., and even d len 
not always completely. Sub-neutralise~ toxms. may P:'? uc~ 
both nervous and intestinal symptoms m rabbrts. . Toxms o 
youncr and old broth cultures alike affect both orgamc systems, 
the o"nly thing being that the effect. on th.e n.erv~s becomes 
apparent at an earlier stage of. the drsease m ; abbrts ... Tl:ese 
results have an important beanng on the question of tJLr:JLIOn, 
for they justify the contention th:Jt the n~rve symptoms must be 
taken into account in titrating therapeutic serum for human use 
(HmszFELD and his collaborators). 

The Action of Dysentery Toxins on Various Animal Species. 

Guinea-pigs and rats are so little receptive as to be unsuitable 
for practical experiments (DoERR, DoPT~R, KoLLE,. SHIGA and 
his collaborators). In the case of rabbrts and rmce, on the 
contrary, almost complete parallelism of phenomena is found .to 
exist (DoERR). The dosis eerie lelalis for 1,500-gms. rabbrts 
is about five times as great as for 15-gms. mice. Judged ~y 
dose referred to body weight, the susceptibility of mice rs, 
according to DoERR, about 1f20th that of rabbits ; according to 
HIRSZFELD and his collaborators, from 1/20Lh to 1f50th ; and 
according to J ONEscu-MIHAESTI, CoMBIESCU and CoNDRAIA, 
lf20th in the case of fresh, and l/50th in the case of older 
"stabilised " broth toxins. 

Another point of fundamental importance is DoERR's 
demonstration that the various toxins can replace each other in 
tests for the determination of such values. For instance, if the 
Lo of a toxin prepared by the Wellcome process is 0.1 mg., and 
if the Lo of a toxin obtained from dried washings is 2.5 mgs., 
then half of the sum of the two values will also be the L0 value 
of a mixture of equal parts of each. 

Th: facts which suggest that the composition of dysentery 
toxm ts, on the whole, homogeneous are the following : (1) The 
lack oL corroboration of 0LITSKY's and KUGLER's contention 
that the neurotropic and enterotropic action of lhe toxin can be 
s~parated ; (2) the similarity of the toxins obtained in wholly 
different ways (fresh bactenal bodies the residue thereof after 
washing as well as the was~in~s them;elves, agar culture autoly
sate~, .broth cultures, therr fr)trates and ammonium sulphate 
precipitates) ; (3) the parallelism of the action of the various 
tox~ns ?n ra.bbits and mice ; (4) the cumulative action of the 
t~xms m ammal tests ; (~) the. similarity in the results-to be 
drscussed hereafter-obtamed m the titration of immune sera 
produced with the various toxins; (6) the similarity of the results 
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-also Lo be discussed hereafter-obtained with both mice and 
rabbits, in the titration of immune sera' against test toxins 
produced in different ways. 

3. THE PREPARATION OF ANTI-DYSENTERY SERA. 

. Opinions differ as to the best way of obtaining high-potency 
rmmune sera from horses. DoPTER recommends the subcu
taneous. injection of eight-day broth filtrates ; he obtained 
less satrsfactor_y results by injecting broth filtrates or living 
cultures, at frrst subcutaneously and, later, intravenously. 
SHIGA operates subcutaneously with virulent aaar-culture 
suspensions killed by heating at 60o C. for half a~ hour, or, 
betLer, by toluene ; in his view, broth culture is less, and filtrate 
least, satisfactory ; the injecLion of the pure bacilli produces less 
loc<d infl::llnmation. The Lister Institute uses a "pure toxin " 
for preference. In ·warsaw, immunisation is usually effected by 
subcutaneous injection of the broth culture and intravenous 
injection of killed or attenuated bacilli. HmszFELD immunised 
part of his horses with a six-week broth culture which had been 
killed with phenol and then several times filtered. He found 
combined immunisation of horses with mixtures of Shiga and 
Flexner cultures unsatisfactory. On the other hand, a polyvalent 
serum is prepared at Bucharest by subcutaneous treatment with 
Shiga broth toxin, combined with intravenous injection of living 
agar-culture suspensions of Shiga, Flexner, Y and Strong 
strains. 

4. THE TITRATION OF ANTI-DYSENTERY SERA. 

(I) The agghdinin test is wholly unsuitable, as there is 
no parallelism between the production curve of these bodies and 
the antitoxins (I-IIRSZFELD and collaborators, O'BRIEN and 
collaborators). 

(2) Of the remaining processes, the determination of the 
baclel'icidal-anti-infectious serum action (SHIGA)-should be 
mentioned. It is carried out on ll-12gms. Japanese mice by 
the intraperitoneal injecLion _of a mix~ure of t~v? minimum 
lethal doses of living culture wrth decreasmg quantrtres of serum, 
incubated at 37° C. for half an hour. The issue is decided one 
way or the other according as the animals are dead or alive 
after 24 hours. The process depends on the virulence of the 
culture (the_ greater the vi_rulence, th~ g:eater the quantity of 

. serum reqmred). For tlu~ reason, rt _rs regarded, e':en. by 
Japanese scientists, as unsmtable for umversal_ standardrsatron. 
In practice, it is liable to fail frequently and rs_ not absolutely 
indicative of antitoxin titre. HmszFELD and hrs collaborators, 
as well as KoLLE and his collaborators, have reported on it in 
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the same terms ; but, unlike NEUFE_LD, _the_Ia_tter detected some 
parallelism, at least, with the antrtoxm title." . . . 

(3) The best method is therefore thai of delermrnmg the anldoxm 

tilreFor the titration of the antitoxin content, two m_ethods are 
·1 ble· at present : the mixture test, correspondmg to the 

avm a . . hth . I t t a d process commonly employed w1th. dip en a anc e anus, n 
the curative test originally descnbed by KRAUS and DOERR. 
DoERR has now abandoned the latte_r,. fo~ he found,_ when 
proceeding by separate intravenous mJecb?n. of. toxm and 
serum that, even with an interval b~tween mJecL~ons of only 
90 sec~nds, the quantity of serum reqmrecl for curat_1ve _purposes 
was 600 times as great as that need.ed for neutralisatiOn when 
simultaneously injected in a mixture. When separately 
injected, the toxin i_s th~s so rapi~,ly bou!ld by the,~_rg_amsm ~hat 
an accurate determmatiOn of the curabvevalue _Is IID:possJbl~. 

Since, therefore, the i njeclion of toxi~-anlilox_m mrxlur~s IS 
the only process which need be discussed, It must first be decided 
which laboratory animal is most suitable. 

(a) Choice of Laboratory Animals. 

As already stated (p. 26), rabbits and mice are the only 
laboratory animals sufficiently receptive to Shiga toxin. The 
choice between these two species has been the subject of lengthy 
discussion. So long as the, technically simpler, intraperitoneal 
injection was used on mice, no comparison was possible with 
the well-tried method of intravenous injections into rabbits. 
The technique of intravenous injections into mice, introduced 
by SACHS and GEORGI, was therefore a notable advance towards 
the solution of the problems under investigation. Nowadays, 
all institutes have adopted this method. Both species have 
their advantages and their drawbacks. The technique of 
accurate injection is naturally more difficult when mice are 
used. Th_e maximum volume which can be injected into mice-
9·5 c.c.-Is so small that the _loss of a single drop of the fluid 
mvolves a much greater relatlVe error than it would with the 
guantities:-20 or 30 times as great-which can be injected 
mto rabbits. Fu:thermo:e, the sy~ptoms of disease can be 
better observed with rabbits t_han With mice, in which paralysis 
usually occurs only a short time before death. But the main 
?iff_icu~ty in the ~~y of titratio?- is the considerable differences 
m mdwrd~al s~ns!lweness. lo loxm, which may vary in the ratio 
of I : 20 m. differei_lt ar:1mals. Thes_e differences arc reported 
both m :abb1ts and1r: mice. Age, weight and breed are decisive 
fac_tors ~n both species. Oil: the whole, the best criterion for 
um_form,\ty of ammal tests 1~ body weight, but the "normal 
yve1gh~ may be :eached at different ages, according to the way 
m whiCh the ammals are tended and fed. In rabbits, the 
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sensitiveness to toxin increases with age and reaches its maximum 
when the body weight is approximately I ,500 gms. As regards 
differences in breed, the small, black, short-eared rabbits are 
the most resistant (J ONEscu-MmAESTI and CoMBIEscu). Even' 
with mice, however, more or less .comparable results can only 
be obtained with the adult animal, the normal weight for the 
European mouse being 15-20 gms. Considerable differences 
are, however, to be observed between various breeds. Thus, 
MADSEN reports that, whereas HmszFELD found in Warsaw 
one breed as sensitive, and another three times as sensitive, 
to the Copenhagen test toxin as the Copenhagen mice, the mice 
of the Pasteur Institute in Paris were meanwhile less sensitive 
to the same toxin than the Copenhagen animals. 

There is a divergence of opinion among the various observers 
as to whether individual differences are greater in rabbits or 
in mice. ·whilst DoERR regards rabbits as more uniform, 
KoNDO (Frankfc>~·L) and O'BRIEN, SfJDMERSEN and RuNGE 
(London) report marked differences in these very animals. 
The English authors lay stress on the disturbing effects of the 
chronic parasitic diseases, such as coccidiosis, which are freque_nt 
in rabbits. According Lo O'BRIEN and RuNGE, as many rabbJtB 
are required as mice to achieve accurate results. In mice, the 
time of year plays an important part. Thus O'Brien obtained 
the following figures for equal closes of toxin 

March June 

64 86 

Percentage of surviving animals 

1927 

July Sept. Oct. Nov. 

100 82 81 64 

Dec. 

58 54 

Similar results can, in any case, be obtained with both species 
of animals (DoERR, O'BRIEN and his collaborators). Whilst 
DoERR, HIRSZFELD and SHIGA preferred rabbits at first, the 
majority of research workers subsequently favoured the use 
of mice with the KoLLE technique. In the Standardisation 
Commission, it was agreed to usc mice for titration, because they 
can always be obtained cheaply, easily and in large numbers, 
and because individual differences can be eliminated to some 
extent by injecting an appreciable number of animals with each 
mixture of toxin and serum. The Copenhagen Institute uses 
six mice of 16-18 gms. for each mixture. DouGLAS recommends 
that investigators should only use mice which they have bred 
themselves and which are kept, so far as possible, at the same 
level of resistance by uniform care and attention ; after injection 
the animals are to be placed in a room of even temperature. 
O'BRIEN places an untreated mouse in each cage with four 
inoculated animals as a control to show whether the animals 
have been properly cared for. 
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(b) Number of Mice lo be used. 

How many mice should be ino~ulated with each mi~tl!re of 
toxin and serum has not yet been fmally settled. The mmunum 
number is unquestionably three ; for practical. reaso~s, however, 
this number appears to be too small ; for If, owmg to some 
accident, two of the three animals injected with the mixture 
should die instead of one, the survival rate would work out at 
33 per cent instead of the correct figure of 66 per cent (JENSEN). 
Hence, according to English official regulations, at least six 
mice and, in critical tests, even more if possible, should be used 
for each mixture. Recently, O'BRIEN and his collaborators, 
having found some discrepancies in their results, have stipulated 
for even larger series, if not only the minimum antitoxin content 
of a serum but its true content is to be accurately determined. 
In the Wellcome Institute, TREVAN has carried out extensive 
statistical investigations and has constructed a curve (Figure 2) 
indicating the probability of death with various closes. He has 
also worked out similar curves for the pharmacological products 
dealt with by the Standardisation Commission (cf. KNAFFL
LENz). 

" 

r:c of' sf',um. 
Fig. 2 

, The gei_Jtly S\':in€)i~g S-curve (Figure 2) has been constructed 
from a senes of mc!IvJclual points determined in the usual wa 
but by tests on several hundred animals Th · y, 
artif!cially stee~e!led by the use of the lo.garit;mi~r:e 1hat b~~ 
abscissa> (quantllles of. serum added to a test do fcacle or e 
toxin) h"l t th "th t" se o ysentery . , w Is e an me Ic scale was used for the ordinates 
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(percentage of surviving animals at each stage). The second 
"B "curve (320 animals) will be seen to tally well with observed 
results. Apart from their purely theoretical interest, such 
curves enable a substantially greater degree of accuracy to be 
attained in comparing the antitoxin content of two sera. For 
instance, if a given concentration of standard serum protects 
70 per cent agoinst Lhe test dose of toxin (point N of the curve) 
and if the same concentrntion of the serum to he tested only 
protects 49 per cent (point M), the ordinatc"values of these two 
poinls on the curve correspond respectively to abscissa vnhies 
of 0.005 and 0.004, and the serum to be tested would therefore 
be four-fifths as strong as the standard serum. 

TREVAN has also made a statistical computation of the relation
ship between the number of animals used and the accuracy 
of serum tilralion. Where the standard serum is compared 
with n scmm to be tested, by titration against the test dose of 
toxin adopted by the Standardisation. Commission, the result 
cnn fluclunte : 

\Vith 10 <tnimals, bet.,;een 0.4 times and 1.8 times the true value 
" 20 " " 0.7 " " 1.4 " " " " 
" 60 " " 0.8 " " 1.3 , " '' " 

1.8 

1.6 

1-4 
. . 

1·2 
' ............ 

·-· ------

Proportion de Ia teneur en anlitoxine du 
serum, litree au moyen des_ animaux d'ex
pffrience, par rapport ~ Ia leneur vf§rlfable. 

Proportion of antitoxin contents of the 
serum, titrated on experimental animals, 
in relation to the actual contents. 

------------------
10 20 30 40 50 60 tlom6re d.!m;mau<. 

1· 0 1--__:;-_....:=;..----=.=--_:_r:__---,-----t !;'umber of' arumals. 

--------------------------•' 
,/ 

• 

·6 

fig.3. 
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The margin of error is show~ by the unbroken line ~n Figure 3. 
The dotted curves show the increased accur~?Y obtamed by the 
use of five times the test dose. o~ toxin provisionall~, adopted by 
t.he Standardisation Comnusswn -the so-called League of 
Nations dose ". 

As O'BmEN has said, our object must be to mal.i.e the ~urve 
as steep as possible (Figure 2). He hopes to achi~ve this by 
improving the toxin. The maximum accuracy can_, m any_ca~e, 
onlv be obtained if every laboratory has large supplies of umfoim 
dry" toxin·available (put up ~~ separ~te sealed ampoules, e~ch 
containincr the current dose), If the ammals are so far as possible 
uniform, ~nd if comparati:re titr~tion of. the standard serum and 
of the serum to be tested IS earned out m each case on the same 
day and on the greatest possible nuf!!ber o~ mice. There a~e 
obviously limits to the number of ~nee w~Ich can. be used. If 
importance is attached_ to the carefu_l selectwn of an~mals which 
are as u~iform as possible. Accordmg to the expen.en?e of Lhe 
Copenhagen Institute and of DouGLAS ( cf. p. 29), this IS one of 
the very first conditions to be fulfilled. 

(c) The Dose of Toxin to be used for Titration. 

At first there were considerable differencE's of opinion as to 
the most suitable multiple of the minimum lethal dose. KoLLE 
originally used 2-4 m.l.d., but held that a larger number would 
be desirable. The \Vellcome Institute used 10, the Lister 
Institute 100 and the Japanese 20. Later on, DoERR rightly 
pointed out that the determination of the m.l.d. was highly 
inaccurate owing to the large differences of individual resistance, 
and therefore recommended a multiple of Lhe dosis eerie lelalis. 
The dose actually fixed upon is about 5 cJ.c.l., but this question 
is no longer of such great moment as was originally assumed. 
What the Standardisation Commission has done has been to 

·adopt a mean value, defining it, not indeed in terms of lethal 
doses, but in terms of neutralising power exercised bv a standard 
antitoxin, thus following the precedent of diphtheria" and tela nus 
serum. As stated above, the Wellcome laboratory workers 
(TREVAN, and also BLAKE and 0KELL) found that even greater 
precisi?n could b,~ obtain:d by the usc of five times the " League 
of Nalwns dose . The mcrease of the dose of test toxin cannot 
howe:' ~r, be carried beyo~d certaifl: limits ; first, owing to th~ 
solubility of the preparations, seemg that 0.5 c.c.-which is 
alre~d_y a ~omparatively large quantity-is the absolute maximum 
for IDJeclwn mto a mouse ; an~, secondly, because the toxin is 
not a I?~re substance but con.tams other components producing 
unspecific effects, and possibly endotoxins as well so that 
if substantially higher doses of toxin were used these ~ssociated 
effects might prove very disturbing. It ,~ill therefore be 
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adv!sable to ,~dhere, for the ti_me ?e!ng, to the " League of 
Nab.ans close of dysentery_ to_xm ; If It should prove possible, 
late1 on, to produce test toxm m a purer form the use of larcrer 
doses might Lhen be contemplated. ' " 

(d) Selection of the Toxin lo be used for Titration. 

Leaving nside this question of the doses however it has been 
s~own that all t~xins, when titrated wilh se;n of cliffer~nt potency, 
y1eld values which are _strictly comparable inter se (MADSEN and 
JENSEN, KoLLE and his collaborators, NEUFELD, SHIGA and his 
collaborators). Thus, ScHLOSSBERGER and HARTOCII testincr 
four different toxins against three sera, found the follo~ving L~ 
values (Table VIII) : 

Table VIII. 

ADJUSTMENT OF Foun DIFFETIENT DYSENTERY ToxiNS (L +) AGAINST 

THREE DIFFERENT SERA. 

Standard serum dilution 

Toxin 

Dose I English l Japanese I German 

Dry toxin obtained by the 
Wellcome process . . . . 0.1 mg. I :50 I ::woo I : 150 

Toxin from dry culture wash-
ings . . . . . . . . . . 3.0 mg. I : 60 I : 2000 I : 125 

" In tegra1 toxin " .. .. 0.35 mg. 1 : 50 1 : 3000 I : 125 

German test toxin (broth) .. 0.25 cc. I :50 I : 2000 1: 125 

The practically complete equivalence of the results of the 
titration of the three sera, in spite of the use of such different 
toxins, proves that the choi~e o_f test taxi~ !~as no fundamental 
importance. The StandardisatiOn CommiSSIOn therefore made 
no hard-and-fast proposal on this point, but merely reco_mmended 
the use of a stable toxin. As such, one of the dry toxms should 
be given iirst consideration. . . 

These interesting results lend further support. to the VIew 
that the Shicra bacillus exotoxins are, for all practical purposes, 
the essential component of the toxin. They also justify t~e 
present policy of placing the titration of dysentery therapeutic 
serum exclusively on this basis. 
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(e) The Relation of Shiga Toxin to Antitoxin. 

The answer to the question whether t~e neutrali~~tion _of a 
toxin by serum follows the law of m_ultJple pr~pot bo~s _LS. o! 
fundamental importance, as already pomted. ou~, m d_etet_mmm_b 
the nature of dysentery toxin. ~rom ear\ter n~vcsl!gabons, ~t 
had seemed that the answer was m the afftr:nat_tve. The .w?tk 
undertaken at the instance of Lhe StandardtsaLIOn Commtssw_n 
has, however, given rise to certain ~oubts. ~ImszFELD and hts 
collaborators found, when using htgh multtple~ of the m.\.cl. 
(20-50), that the law no longer held good for rabbtts_. Accorclmg 
to KoLLE and his collaborators, on the contrary, It holds go~d 
for all kinds of Shiga toxins, both in the rabbit (KoNno) anclt_n 
the mouse. O'BRIEN, SOnMERSEN and RuNGE found_ that It 
operated with quantities up to 4 m.l.d. SHIGA and Ius colla
borators noted certain discrepancies, but offered an apparently 
sound explanation. They point out that, if the L+ value cann?t 
be determined with perfect accuracy when a small close of toxm 
is used, the error in negligible. If, however, multip!e closes ~re 
used this may result in a substantial excess of toxm. Takmg 
matters as a whole, they, too, consider that the law applies. 
It is, of course, conceivable-especially so with broth toxins
that products other than the exotoxin may intervene with 
disturbing effect. It will therefore be well to avoid using 
unduly large quantities in closing test toxins. 

It is quite possible that, where higher multiples of the lethal 
close are :.~sed, the disturbing component may consist of substances 
in the nature of a genuine endotoxin ; this would be entirely in 
keeping with PFEIFFER's, UNGERMANN's and BESSAU'S results, 
which must in no case be disregarded. It will be remembered. 
that these scientists used intraperitoneal injections into rabbits 
and guinea-pigs, so that the conditions were such as mio-ht lead 
to. en?otoxin poisoning, at all_ eyenls in the last-namel species 
With Its relatively low receptivity for the exotoxin. Cases in 
which individual rabbits or mice of an experimental series die 
with " acute "sympto~s a few hours after intravenous injection, 
and ~nly_ show extensive vas?ular distension on post-mortem 
exammatwn (HmszFELJ? and hts collaborators), are, to my mind, 
also very probably attnbutable to the action of endotoxin. It 
is pre?is_ely these com~aratively large individual differences of 
receptivity than tally wtth pas_t experience of endotoxin poisoning. 
On .t~e othc: hand, .t~c rel~Lior_t between the exotoxin of Shiga 
bacilh, and It:; specific a_ntJtoxm, has proved so far to be the 
onl:r o_ne whiCh lends Itself to accurate titration. vVithout 
pr: J~c!Ice to the results t~ be obtained later in the clinical testing 
of high p_otency _endoto~m sera on man, it will hence be proper 
f?r the tm:e bemg to titrate dysentery therapeutic sera on the 
hnes mentiOned. 
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(f) La and L+ Values 
(Dosis neutral is ala and dosis non-neuiralisala). 

. A~cording to what has be_~n said above, it is clear that the 
tJtrabon of dysentery serum-like that of diphtheria and tetanus 
ser~m-should be based not on the minimum lethal dose of 
tox:n, but on a st.an~lard serum as unit. For even using the 
dosts c:rte lelalts, It IS no~_ always possible t.o obtain exactly 
comparable serum values With toxms prepared m different ways 
Even though, as mentioned above, SCHLOSSBERGER's and 
HARTOCH's tests yielded proportionately equivalent values 
(Table VIII, p. 33), MADSEN showed that one and the same 
serum could giye varying unit-values relatively to different toxins 
and, m so~e Circumstances, marked divergences. He therefore 
used a toxm prepared by Lhe Wellcome method and having a 
cl.c.l. o! 0.02~ mg., and a broth ~oxin having a d.c.l. of 0.02 c.e. 
Operatmg with 10 d.c.l., he obtamed the following neutralisation 
values (L+) : -

Sera 
German Japanese Polish English Lister 

Standard Institute 

10 d. c.!. dry toxin 150 units 250 125 60 250 
10 d.c.l. broth 

toxin 300 unils 500 250 125 550 

If, therefore, different toxins are taken as a basis, the serum 
values may differ appreciably-indeed, on this showing, by 
100 per cent. Bul lhe relation of lhe sera inter se is the same for 
all the toxins used. - Consequently, the only possible basis of 
titration here, again, is the use of a serum preserved by the 
EHRLICH process, dried without antiseptics and stored in vacuo. 
The dry serum is dissolved for use in the prescribed quantity of 
a mixture of two parts of glycerine and one part of 0.85 per cent 
NaCl solution. The Frankfort Institute uses such a serum for 
titration of mice in the dysentery-serum tests which have been 
optional in Germany since 1916. The r~liability of such standard 
sera is demonstrated, among other Lhmgs, by the fact that a 
standard serum prepared in Copenhagen and tested against 
three different toxins, together with the standard serum of the 
National Institute for Medical Research in London, proved to be 
absolutely equivalent to the latter. Similarly, three ~amples 
of standard serum sent from Copenhagen at different limes to 
the National Institute of Medical Research were shown to be 
equally potent. when tested at the la~ter establishment. 

The questiOn whether the ad]ustme_nt sh~uld be made 
relatively to La or to L+ has to be c~ms1dered l_ll a s?mewh~t 
different manner with dysentery toxm than with d1phthena 
or tetanus toxin. The great individual differences in the 
receptivity of mice for Shiga toxin have this result-that one or 
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two animals in titration series receiving the smaller dos.e of to.xin 
will still be found to contract paralysis or even to eire, whrlst, 
with the larger dose, one or two will survive. If Lo an~ L~ 
were to be defined in the original EHRLICH manner, tw? wrdely 
diver()'in()'values would be obtained and an accurate adJustment 

b b . .' . 
of toxin to serum would be rmpossrble. The prac~rce now gene-
rally adopted in the titration of .dysentery serum rs to m~ke the 
term "neutral " cover such mrxtures as enable two-tlurds or 
more of the mice to survive, whilst the term "non-neutral " 
mixtures extends to those which kill two-thirds or more of the 
mice. It is on this basis that the test toxin is adjusted to the 
standard serum. The "dosis neulra/isata " of a serum is thus 
understood to mean the quantity which, when mixed with the 
test toxin dose adjusted in this manner, enables two-thirds or 
more of the mice to survive ; whilst the " dosis non-neulra/isala " 
means the quantity of serum which, when mixed with the test 
toxin dose, kills two-thirds or more of the mice. Every 
titration of serum involves the determination of both values, 
between which the hypothetical " exact " value must be 
conceiv eel to lie. 

(g) Establishment of the Inlernalional Unit and of the Melhod 
of Test. 

The inv.estigations desc~ibecl above having led to a better 
u_nder.standmg of the questiOn and to a practicable method of 
trtratwn, the next step was to compare the standards in use in 
the various coun~ries. SCHLOSSBERGER and 1-IARTOCI-I (1924) 
found that the ratro between the English, German, and Japanese 
standa~d sera then in use W8S 1 : 3 : 45 (cf. Table VIII, p. 33). 
Accordmg to KoLLE, SCHLOSSBERGER and PRIGGE the Polish 
ser:rm was from 4.to 4.2 times as strong as the Gcr~an. These 
ratios w~re . confr;med. b.y other research workers. In the 
Standardrsatwn Commisswn (Geneva 1924) it was agreed 
that : ' ' 

1 German unit = 36 international units. 

T~e follo~ing directions for the performance of iesls were 
also fmally laid down at the Geneva Conference : 

Titr~tio~ should be effected exclusively by determination of 
the. a~bto~m content as tested against dry toxin from Shi()'a 
bacilh. Mixtures. of the same quantity of toxin with decreasi~g 
serun: concentrabons should be filled up to 0 5 d fl 
stanclmg at 37o C f . th . c.c. an ' a er 
. . . · or ree-quarters of an hour intravenously 
lllJeclecl mto ~hree (more recently six) mice in 'each case In 
Europe, the mrce are to weigh 15-18 gms. 1; in Japan, 12-15.gms. 

1 
According Lo English official regulations, 15-20 gms. mice. 
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Th? animal~ sho~ld _be ~ept under observation for seven clays. 
Ammals dymg Withm eighteen hours should not be taken into 
account. 1 

The standard serum should be kept in dry form in air
exhausted ampoules. On each ampoule indications should be 
given os to the quantity of serum neutralisin()' the test toxin close 
(" dosis neulralisala ") and the quantity whi~h leaves one lethal 
dose m;meutroli_sed (" dosis non-neulralisala ") ; that is to say, 
that with the first-named quantity of serum not less than two
thirds of the mice treated must survive, whilst with the lost~ 
named quantity at least two-thirds must die. For the standard 
serum supply in Denmark, the dosis neulralisala = 1/200 c.c., 
the dos is non-neulralisala = 1/300 c.c. 

For each serum test, two rows of tubes should be prepared, 
one with a standard serum, the other with the serum to be 
tested. The row of standard-serum tubes consists of four 
grades of mixtures, i.e., constant quantities of toxin with : the 
dos1s neulralisrda, the dosis non-neulralisala, a quantity of serum 
above the former, and a quantity below the latter, dose ; for 
the unknown serum, a larger number of grades is obviously 
required. 

The State Serum Institute at Copenhagen should prepare a 
sufficient quantity of dry test toxin and standard dry serum ; 
the latter should be obtained from four horses immunised with 
"Behring-Werke" Shiga strain sent from the Frankfort Institute. 
A few clays after bleeding, the serum should be dried without a 
disinfectant in the Krause apparatus and preserved in vacuo 
over p,Q, at zo C. For use, a 1% solution should be prepared 
in a mixture of two parts of glycerine and one part of physio
logical NaCI solution. · 

The dry test toxin should be prepared from a forty-eight
hour agar culture of the same Shiga strain ; the suspension of 
bacilli in distilled water should be heated at 58° C. for twenty 
minutes the bacilli should then be removed by centrifuging, 
dried in' the desiccator, ground up, and stored in air-exhausted 
ampoules after drying over p,Q . In order to obtain homo
geneous emulsions of the dry toxin, CANTACUZENE's suggestion 
should be adopted of grinding_up the pov.:dered to_xin in an agate 
mortar and adding the reqUisite quantity of diluent drop by 
drop. 

Fresh solutions of dry toxin should be made every day. 
A number of graded quantities of test toxin should be tested 

to determine the quantity which, when mixed with 1/200 c.c. 
sbnclard serum, produces "neutrality ", i.e., allows two-thirds 
or more of the animals to survive. 

1 Experience shows that such deaths arc not. ~llributnble solei~: ~o ~he nclion of lhc toxin 
bul to complicatiOnS caused by shock, trauma and other unspecJllc mfluences. 
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Table /Xa. 

ADJUSTMENT TO ".NEUTRALITY". 

1/200 c.c. standard serum I Percentage of mice survivin~ 

+ test toxin 0.50 mg. 0 
0.45 

" 
0 

0.40 
" 

17 
0.36 

" 
67 
83 0.32 

" 0.28 
" 83 

According to this, the test dose of toxin would therefore be 
.<::::0.36 mg. . . . " t 

The quantity of test toxin wh1?h JUSt g1ves non-neu ra-
lisation" with the dosis non-neulrahsala of the standard se:um, 
i.e., causes 2JJ or more of the animals to die, is then determmed. 

Table IXb. 

ADJUSTMENT TO "NoN-NEUTRALITY". 

l/300 c.c. standard serum 
I Percentage of mice surviving 

+ test toxin 0.36 n1g. 17 0.32 
" 67 0.28 
" 83 

According to this, the test dose of toxin would therefore be 
:::::,.0.36 mg. 

The dose of test toxin satisfying the requirements of both 
test series is accordingly 0.36 mg. 

As regards the I.U., it was decided, on MADSEN's proposal, 
that 1 c.c. of the standard serum (1 per cent) solution should 
contain 200 international units, so that one gramme of dry 
standard serum would contain 20,000 I.U. Here, again, as in 
the case of tetar:us serum, the aim in view was to fix the magni
tude of the I.U. m such a manner that the therapeutic dose would 
contain a number of I. U. of the same order of magnitude as in 
diphtheria serum. A good commercial serum should contain at 
least 500 I. U. per c.c. The sera of 2,000 I. U. and over have been 
prepared in various countries. 
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(h) Resulls of Comparative Titration rn Various Countries. 

Comparative tests on these lines were made in various 
countries with the Danish standard serum and the Danish dry 
toxin (test dose 0.33 mg.) (cf. Table X). 

Table X. 

ADJUSTME.NT OF THE SAME DRY TOXIN TO THE SAME STANDARD 
SERUM IN VARIOus CouNTRIES. 

ConcenLra.lion of stnnd:nd ::;crum 

1: 150 I 1: 200 I I : 250 I 1 : 300 I 1 : 3;:)0 

~ '" 
""' 

~ 

""' -;; -;; ~ -;; ~ 

InYcsligator § .§ ,§ .§ s 
~ § § ~ ·s 
~ "~ (>2 . , .o 0 

0. ~ o• " o· 
~ 

"" 0 "" 0 0 "" 0 ., 
0 ., 
~ :: 

~ -~ ~ .=: ~ 

~ 
~ 

~ 

~ q "' 
q ~ q "' o· "' 

~. 

-" .0 -" -" ~ § E § ~ ~ ~ 

z z z z z 

l\!ADSEN . . .. 20 20 20 20 26 46 26 73 19 82 
O'BRIEN • 0 0 • 0 0 20 0 0 17.5 0 0 40 0 0 70 • 0 0 0 

DoERR (Mouse) .. 3 0 4 25 8 63 8 6:l 5 109 

" 
(Rabbit) .. I 0 I 0 I 0' 1 IOO I IOO 

l-IIRSZFELD . . 3 30 7 15 0 0 .. 6 82 3 100 
SHIGA. 0 • 0 0 • • 0 • 0 3 0 3 66 3 66 3 100 

All tests, except the one series of DoERR, were carried out on 
mice. The values obtained at the same time by KoLLE in 
Frankfort and MAcCoNKEY in London were similar. 

In order to place the process on a sounder basis, these tests 
were repeated, four times in the course of one year, by a large 
number of institutes (cf. Table XI). 

1 The animal was paralysed, but recovered. 
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Table XI. 

REPETITION OF TilE TESTS· IN TABLE X. 

Percentage of mice surviving 

December 1D2G. 1\le'\rch 1927. 
Test toxin B Test. toxin 13 

0.45 mg. O.~IG Ill!!. 

Investigator 
Standard serum Standard serum 

dilution dilulion 
I I I I I I I I 1 

- - - - - --- - -
150 200 300 400 1~10 :wo 250 300 ,100 

MADSEN . . . . . . 100 S3 33 33 100 67 .. 17 0 
O'BRIEN . . . . . . 90 so 10 0 . . . . . . . . .. 
CANTACUZENE . . . . 100 60 0 0 90 30 18 . . .. 

(100) (50)(40) 
DALE . . . . so 17 17 0 100 67 .. 67 0 . . . . 
DOERR .. . . . . . . 100 67 0 0 S3 100 . . 0 0 
DUMAS .. . . . . . . 100 66 0 0 . . . . . . . . . . 
HIRSZFELD . . . . . . 75 36 17 17 100 83 .. 17 17 . 
KoLLE . . . . . . 100 100 0 0 . . . . . . . . .. 
LISTER-!. (PETRIE) . . 33 0 0 0 . . 66 .. 0 o· 
SHIGA . . . . . . . . 66 17 0 0 . . . . . . . . .. 

June 1!)27. August 1927. 
Test toxin B Test toxin l3 

0.36 mg. · 0.4 mg. 

Standard serum Standard serum 
dilution d1lulion 

I 1 I I I 1 I I 1 - -- - -- -- - --- --
150 200 300 400 150 200 250 300 400 

MADSEN . . . . . . 83 100 17 0 73 75 .. 17 0 
O'BRIEN . . . . . . S3 50 50 0 . . . . . . . . .. 
CANTACUZENE . . . . . . . . . . . . 83 17 17 . . .. 

(50)(33) 
0 DALE 100 100 17 33 I 66 13 .. .. . . . . .. . . 

70 33 0 . . . . 
DOERR .. . . . . . . 100 83 0 0 . . . . . . . . . . 
DUMAS .. . . . . .. 100 83 33 0 100 100 . . 50 17 
HIRSZFELD . . .. . . 50 20 7 0 33 0 . . 20 0 
KOLLE . . . . . . .. 100 100 50 0 100 100 . . 0 0 
LISTER-I. (PETRIE) . . .. 80 0 0 0 0 . . 0 0 
SHIGA . . . . .. . . 100 87 0 0 . . . . . . . . . . 

In addition to the proportion of surviving animals, 
CANTACUZENE also gave, in parentheses the survival percentage 
after deduction of the animals dying within eighteen hours of 
injection. 

If due allowance be made for the difficulties, mainly attribut
able to the comparatively small number of mice used, the 
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measu_re of ag.reement secured may, on the whole, be regarded 
as e~L!rely sati~factory. A large number of further tests carried 
out m the vanous participating institutes produced essentially 
the same results. 

The international unit and the method of titration described 
have been officially adopted in England (Therapeutic Substances 
Act, 1925; 15 & 16 Geo. V, cap. 60, Second Schedule, Part IV, 
B). In 0erll'l:anJ: and Franc~ they have also been accepted by 
the testmg mstitutes (Institute for Experimental Therapy, 
Frankfort ; Pasteur Institute, Paris). 

As a result of eig?t ye~rs' work in various countries, uniformity 
has thl!s been attamed m the production of therapeutic serum 
for Slnga dysentery. This has provided the basis on which 
antitoxic dysentery serum can be tested for its value in human 
treatment. 'Vhether it will be necessary, later on, to determine 
the anti-infectious value in addition to the antitoxic titre 
will depend upon the results of the clinical use of the serum. 
Opinions are still widely divergent on this point. 

IV. MENINGOCOCCUS AND ANTI-MENINGOCOCCUS 

SERUM. 

(a) THE AGENTS. 

The position in regard Lo the three kinds of serum previou~ly 
discussed was comparatively simple, to this extent, that they were 
connected with uniform pathogenic agents with marked toxin-producing 
properties. l\latters are quite different with the meningococci. 
The first difficulty resides in the antigenic multiplicity of the types 
found· in various countries. The First Standardisation Conference 
(London, I 921) therefore decided that the various laboratories should 
exchanO'e and compare their strains obtained from meningitis cases 
and otlfer diagnostic sera. For this purpose, it prescribed Lhe agglu
tination test (24 hours at 37° C.) and recommended, in addition, an 
investigation of agglutinin absorption. 

The results on which i\!ADSEN submitted a report, based on the 
investiaations ~f WuLFF and VoLLMOND, t.o the Second Standardisation 
Confergnce (Paris, Hl22), show the extraordinary intricacy of the 
problem. In Denmark, a particular type ("A ") predominated in 
19 I 9-1922. Seventy-five out of 82 strains of meningococcus obtained 
from the blood or cerebro-spinal fluid of meningitis cases belonged 
to this type, and it was frequently found in the pharyngeal secretions 
both of meningitis patients and of healthy persons. AnLigenieally 
diveraent strains (five types) only occurred in a few isolated cases. 

G~RDON, in England, had previously isolated four types which he 
designated as I, !1, III, IV. Types I and III are closely related to 
each other and are therefore classed by GRIFFITH and ScoTT (London) 
in a single group I, while Gordon's type II and IV are put into a single 
group II. 
· At the Pasteur Institute in Pnris, four types were isolated and 
labelled A, B, C and D. 
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Outside of Denmark, Madsen's "A_" type has only been found in 
patients on one occasion, and that m yerm~my (~El!FELD). It IS 
very similar to Gordon's type II, but not identiCal With 1t. 

The English groups I, II (GmFFITH and ScoTT) corresp~nd, accord
ing to DoPTER to the French tvpes A and B respectively. The 
French type c ~nd the very rare b are not to be identified with any 
of the English types. 

MADSEN produced immune sera with the English groups I and II 
and tested other strains from Germany, Palestme, P?l.aml_, Sweden, 
Switzerland and Turkey. Most of these could be classJfwd m the two 
groups: 11 in group I and 14 in group II. . 

The Second Standardisation Conference (Pans, 192'2.) proposed to 
carry on the investigation. In order, as a ~irst stej),. to secure inter
national uniformity of nomenclature, a pr1mary diVISIOn :vas to be 
made into groups designated by Roman numerals (accor<;JIJClg: to. the 
now accepted subdivision into groups I and II), and a S';'bdJVJSJ~n.mto 
sub-groups designated by small Latin letters. The pnmary chvJs!On 
into groups was to be based upon agglutination approaching_ the 
limiting Litre, in a high dilution of m?novalentserum which a;e_r~lall'~•ely 
free from heterologous agglutinatiOn. The. secondary dJVJsiOn mto 
types might be based upon agglutination and the absorption tests. 
Strains which cannot be accurately identified were to be classed under 
a group " X". According to recent research worlc by !II. KRISTENSEN 
and 1\IoLTKE, however, the relationship of meningococcus strains would 
appear to be even more complex. An appreciable number of strains 
of American, Danish, English and French origin. taken from the 
"National Collection of Type Cultures" of the Lister Institute, as well 
as twenty-six other Danish cultures. were tested by agglutination nnd 
agglutinin absorption with several sera prepared from a number of these 
cultures. Hardly in a single case was it possible to make a clear division 
into defimte groups or types, but almost without exception one strain 
was found to pass over by insensible degrees into another. '\Vemayask 
~mrselves whether these conditions have developed in this extreme form 
m the last few years, during which meninaitis has only been occurring 
sporadically. It is, indeed, quite concei~able that strains of greater 
antigenic uniformity might occur in larger numbers in the course of 
more extensive epidemics. Under present circumstances at all events, 
the prospects of producing anti-meningococcus sera of praclical value 
are rendered h1ghly doubtful bv the existence of this anti!renic 
multiplicity. · --

(b) THE TITRATION OF TilE THERAPEUTIC SERA. 

The difficu!ty o~ titrating me~ingococ~us sera is due, apart from 
th_e lack ?f umform1ty of the memngococc1, to the uncertainty which 
stJ!I subs1sts as ~o the method smtable for titration. Meningitis is 
n_mther a !JUre po1somng by endotoxins nor wholly and solely an infec
~JOn .. Il IS doubtful whether the morbi~ pr_o?e%_ is predominantly 
mfectw~s. In a!ly case, !.here w.o!!ld be JUStJfJCatwn for using- both 
the antJ-e!ldotoxJC and the bactel'lcidal or anti-infectious action.of the 
therapeutiC ser!lm for titration purposes. Unfortunately however 
none of the var10us processes of titration is entirely satisfa~Lory. ' 

I. There is _usually no parollelism between agglutinin production 
and the protec!Jve substances of the serum. 

Z. C~mpl~menl-f!xatior:z give~ results of practical value, but whether 
~hese antJbod1es are JdenLJcal w1th the therapeutically active principle 
IS doubtful. ' 
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.. 3 .. A modific~tion _of the Pfeiffer lest consists in intraperitoneally 
mJcctmg: gumea-pigs With ~ecreasing quantities of unheated serum and, 
twcr~ty-1 our hours la~er, With one-sixth of an agar culture of meningo
cocci. The progressiOn of bacteriolvsis is then watched in the usual 
way (DOPTER). • 

4. The ant!-endotoa;if!S are determined, according to GoRDON, 
by the mtrapentoneal mJection into mice of mixtures of decreasing 
doses of dried meningococ_ci and constant quantities of serum. DOPTER 
considers young gumea-pigs (SO to 100 gms.) more suitable. 

5. The determination of the curative value is impracticable owing 
to ~he low pathogenicity of most strains of meningococcus for laboratory 
annuals. 

6. It seems that the bacteriotropin Lest. by the NEUFELD method, 
might be used with great advantage (cr. p. ·10). 

In Germany, the simultaneous determination of complement-fixation 
(with polyvalent antiform in extract) (p. I 0) and of the tropins has been 
officially prescribed. 

The Second Standardisa Lion Conference (Paris, I 922) had before 
it reports by lllADSEN, MoRen, DoPTER, NEUFELD anrl \:V ADS WORTH. 
When intravenously immunising horses with large doses of meningococci, 
l\IADSEN and l\loRcu observed a characteristic increase in the agglutinins 
complement-fixing antibodies and tropins, when homologous strains 
were used, and similar, though smaller, increases with heterologous 
meningococcus strains as well (cf. Figure 4). The first two groups of 
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antibodies followed a more or less parallel co_u~se and reached t~eir 
maximum, on each occasion, five days after the mJectwn. The tropi~s, 
on the other hand, had already begun Lo decrease sharp!~ by the U~Ir~ 
day after the injection (unspecific factors ?). . In fr:::c~wnal ~recipi
tation with ammonium sulphate, the agglutmms precipttate with the 
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euglobulins, the tropins with the pseudoglobulins and the com,ri.em~nt
fixing antibodies with both fractions I F~r purpo?es of preCipitatiOn, 
use is made of alcoholic extracts of memngococci suspended ad hoc 
in physiological NaCI solution. It was difficult to. obtai~?- constn:nt 
values by the complement-fixation proces?, even ~smg dried cocci ; 
neither does tropin determination always g1ve consistent results, even 
when one and the same strain is used. 

NEUFELD is of opinion that the agglutinin !·es~, if.carriedout with 
a uniform technique, could give at least some md!Catwn of Litre: 

Accordina to \VADSWORTH there are two systems of tests m the 
United Stat~s. The test at 'the Washington Hygienic Laboratory, 
as laid down bv the Federal Authorities (Regulations dated April 8th, 
1921), and the.New York State Rules (Regulatioi_Js of November 1st, 
1922), which conform to the Rockefeller Institute process. The 
Washington test covers the agglutinins, the tropins and comple~ent
fixation ; the Ne.w York test is limited to the agglutin_ins _(emul~wn of 
about 1,000 m'llion meningococci in I r.c.; the agglutmatwn mixtures 
are kept at. 55o C. for !6-24 hours). In addition, minimum requirements 
are laid down regarding the number and kind of horses to be immunised, 
the strains to be used and the period of immunisation. 

DoPTER considers the determination of the bacteriolytic capacity 
of the serum to be the most practical. 

The Second Standardisation Conference (Paris, 192'2) decided that 
the investigations should be continued through the agency of the 
Copenhagen Institute, acting as the central laboratory. The various 
methods of test were to be further investigated with monovalent and 
polyvalent sera, using both unheated (Paris Pasteur Institute process) 
and heated sera. Only strains obtained from the cerebro-spinal fluid 
of cases of meningitis were to be used for titration. Special attention 
was to be accorded to cultures from cases in which serological treatment 
had not been effective. · 

The Standardisation Conference in Geneva (1926) and in Frankfort 
(1928) made no new contribution to this question. There seems to be 
no immediate prospect of international agreement on the testing of 
anti-meningococcus serum. 

V. PNEUMOCOCCUS AND ANTI-PNEUMOCOCCUS 
SERA. 

(a) TilE AGENTS. 

Difficulties similar to those connected with anti-meningococcus 
serum arise here again, owing to the multiplicity of the types of agents 
and the uncertainty which still exists as to the best method of titration. 
Th~ questio.n of. types (groups) is, indeed, simpler. Following the same 
policy applied m the case of meningococci, the First Standardisation 
Conference (I 921) proposed the exchanae of cultures between the 
institutes parlicip.ating in the work (Robert Koch Institute, Berlin ; 
Slate Se:um InsLit_ute, Copenhagen ; 1\linistry of Health Laboratory 
and National Institute for Medical Research London · Rockefeller 
Instit.ute, New York; and Pasteur Institute, P~ris). Fro:n the reports 
submitted to the Second Standardisation Conference (Paris, 1922) 
by GRIFFITH and GLYNN, as well as by MADSEN, it appeared that the 
cla.ssificalion of pne.umococci into four groups, I, II, III and IV (IV 
bem~ a general hcadmg for all unclassified strains) which the Rockefeller 
Institute workers had carried out in continuation of the work of 
NEuFELD, also applied to the Danish artd English types of agent. As 
regards the agent lobar pneumonia, the following subdivision was 
made: · · 
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Table XII. 

England : 
United 

Denmark ~ States (;riffilh, J Glynn, 
London Liverpool 

Total number of cui-
lures examined .. 450 110 150 105 

I .. 33.3 36 (22%)1 30.6 44.8 
Percentage II .. 29.3 30 (7%) 32.7 20.9 
distribution III .. 13.0 9 (22%) 6.7 1.9 

IV .. 24.5 2 35 (3%) 30.0 32.4 2 

As NEUFELD had previously f_ound in Germany, the main types of 
al?en~ arc thus umform m the Umtcd Slates and Europe, and similarly 
d1slnbu ted. 

AI. the Copenhaf!cn Institute, S. CnmSTENSEN found aa-o-luLinalion 
and agglutinin absorption equally practicable for the iclentfficalion of 
rneu.mococcus types .. He could not distinguish by complem0nt
f1xalwn except when usmg washed bacteria, but the various tv pes were 
frequenlly observed to pass over one in to the other. • 

J\IADSEN and S. CHRISTENSEN, having several limes repeated the 
examination of twenty-six patients, could only recovPr the type of 
pneumococcus first isolated ; GRIFFITH, on the other hand, frequenlly 
isolated several types from one and the same person at the same or at 
different limes. In order to detect the principal agent, he recommends 
that the sputum should be enriched by passages through rnic.c. 

As regards mula/ion of types among pneumococci, GRIFFITH 
submitted a report on the conversion by culture of the " S " type into 
"R "; NEUFELD had also obtained similar results. GmFFITn's latest 
investigations into the conversion of one type into another could .not 
be taken into account, at the Lime, by the Standardisation Commission. 

In order to obtain highly potent diagnoslic sera, GRIFFITH recom
mends the use of cocci removed from broth cultures by centrifuging, 
and intravenously injected into rabbits "(whether alive or dead is 
immaterial). The deposit of 100 c.c. culture is given rcfracla dosi 
in two or three consecutive days, and, after five to seven days' rest, 
the injection is repealed. In a few weeks sera of a Litre of I : 640-
1 : 1,280 are obtained. Only cocci of the highest virulence produce 
specific sera. " R " strains are unsuitable, their antigenic properties 
being insufficiently differentiated. As regards test technique, he 
too recommends that of the Rockefeller Institute. NEUFELD found 
that, immediatelv after production, freshly prepared rabbit serum 
would frequently ·have a more or less marked agglutinating effect on 
heterologous pneumococci as well ; after several weeks the heterologous 
component ceases to act (although thermostable), whilst the homologous 
titre remains unchanged. 

The Standardisation Conference (Paris, 1922) decided to carry out. 
similar investigations in tropical and other countries where climatic 
and social conditions differed ; cases of lobar pneumonia were to be 
studied first, but observations of other pneumococcal infection were 
also to be recorded. · 

1 The figures in parentheses _sho\Y the fntnlity rate in the various groups. 
~ These figures include nlyplc::ll group 1 I. 
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With regard to nomenclalure, it was recommended tha~ the thr~e 
chief types, I, II and III, should. be r~tained, but that, tn order ~ 
obviate the misunderstandings whtch mtght_ be caus;d by the appe'frr 
tion " Group IV" all strains not conformmg to t) pes I, II and 
~hould be classified to"ether under a group '' X ". The Copenhagen 
Institute was selected 0 to act as distributing centre for cultures and 
diagnostic sera. 

(b) TnE TrTnATION oF ANTI-PNEUJI!OCOCcus SEnA. 

For the production of good therapeutic sera, as. well as ~or that of 
the diagnostic sera, the highest possible degree of vtrulencc ts reqmrcd 
in lhe pneumococci {NEUFELD). . . 

Up to the present sera have been titrated almost exclustvely wtt_h 
reference to their anli~infeclious efficacy in mice, either by prophylac,ttc 
tests or· by the injection of mixtures of culture and serum. 1 he 
first Standardisation Conference (London, 1921) had expressed the 
view that tests for the agglutinating power of anti-pneumococ~us serum 
were of no value, and that the best method was the measurement of 
the bactericidal power. Investigations were als~ to be made to deter
mine whether this titration could best be earned out by the mtra
periLoneal or the subcutaneous method, and whether by preventive 
or simu!Laneous injection. The question of monovalence or polyvalence 
of the sera was also to be studied. As a result of these proposals, the 
Eeconcl Standardisation Conference (Geneva, 1922) hac! before it 
reports by CoTONI (Pasteur Institute, Paris), GnrFFrTn, NEUFELD and 
WADSWOllTH ("Washington). 

In Paris, titration was carried out subc-utaneously on 15-ZO-gms. 
mice (several animals for each grade owing to the appreciable differences 
of susceptibility) as follows : preliminary treatment with 0.1 c.c. of 
serum ; the next day, injections of 10, 100 and 1,000 lethal closes. of 
culture respectively. Experiments are being carried on with a vtew 
to introducing the method of simultaneous injection. Accordmg to 
CoTONI, the serum prepared against a strain belonging to one particular 
group occasionally proved highly effective against other groups as well. 

In the United Slates, two methods of test are in use, as in the case of 
anti-meningococcus serum. In the test at the \Vashinglon Hygienic 
Lab?ratory prescribed by the Federal Government ( Hegulations of 
Apr1l 6th, 192I ), two comparative series are laid out with the stanclarcl 
serum and the serum to be tested. Details are as follows : preliminary 
treatn;e~L '~ilh the serum of three mice in each case, L wenty-four hours 
later, mJectwn of culture. In New York Stale a standard serum is also 
used for comp~risonin all cases. O.Zc.c. of this serum protects mice of 
16-ZZ gms. agamsL a subsequent injection of 0.1 c.c. of a No.1 pneumo
coccus culture, 0.00001 c.c. of which kills untreated mice in forL-ei"ht 
hour~. T!lC animals having received preliminary treatment m"'usl 
remam ahve for not less than four days. Commercial sera, on the 
other hand, are tesL~d by the mixed injection process. A mixture of 
0.5 c.c. of the partiCular serum dilution with 0.5 c.c. of the culture 
(both dilutions being made with broth) is administered to mice of 
16-ZZ ~ms. by_ v_ery slow intraperitoneal injection (l wo minutes being 
taken lor the mJeclwn); another sertes of mice are also injected with 
corresponding quantities of standard serum and culture. 
. NEu:ELD and I-IAEN_DEL inject decreasing quantities of serum 
mtraper1toneally mto m1ce, and administer a constant " medium " 
d~se of. virulent c·occi three hours later. Comparative experiments 
wtlh . th1s and the New York SLate method showed a satisfactory 
measure of correspondence. Here, the action of the serum conforms 
approximately to the law of multiple proportions. On the other hand 
subcutaneous serum titration only gives the threshold value, but not 
the exact tttre. AL the Copenhagen Serum Institute (KmsTENSEN), 
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the mixed injection process is used. Decreasing dilutions of serum 
arc le~t. to stand at room temperature for five minutes with constant 
qua!1trtws of culture and are then inlraperitoneally injected into mice 
-:-vrr_ulcnce .control with If! OOth of the quantity of culture. The titre 
!11 thrs ~ase rs the quantity of serum which allows about half of the mice 
to survrve ; for a more accurate titration, the relation between the 
sen~m doses received by the animals that die and the time elapsing 
unlrl death occurs is plotted out in the form of a curve. By this method, 
the Copenhagen Institute has determined, for a number of sera, a scale 
of values more or less corresponding to that computed for the same sera 
by GmFFIT!l (London) and WADSWORTH (Albany, N.Y.). 

So far as lhe mechanism of the serum action on human patients is 
concerned, NEUFELD remains convinced that the tropins probably 
cam? i!1lo play. .GmFFITn considers it possible that the serum inhibits 
the.mJul'lous aclron of the microbes on the leucocytes by destroying 
therr capsules, whilst, at the same Umc, progressively attenuating the 
vrrulenee of subsequent generations of pneumococci in the animal 
organism. 

The Second Standardisation Conference came to the conclusion 
that the titration of the sera on mice is possible in two ways: either (1) 
by injecting intraperitoneally 0.2 c.c. of serum mixed with decreasing 
doses (0.4-0.1 c.c.) of a highly virulent broth culture, or (2) by injecting 
inlraperitoneally decreasing quantities of serum (0.001-0.0001 c.c.), 
and, lhrce hours later, a moderate dose of cullure, for example 0.0001 c.c. 
The virulence of the culture should be such that 0.0000001 c.c. will 
ldll control mice with certainty within twenty-four hours. Jn either 
case, a standard serum should be used Tor purposes of comparison. 
To sum up, it may be said that the effect of these investigations 
has been to establish the possibility of a reliable standardisation of 
pneumococcus serum. 

The Conference also decided, on the motion of NEUFELD and 
GnrFFITH, to undertake further research into the mode of action of 
the therapeutic sera on patients. Finally, at the proposal of GniFFITH, 
it was decided that the effect of anti-streptococcus serum on cases of 
human pneumococcus infection should be studied. 

VII. ANTI-STREPTOCOCCUS SERUM. SCARLET
FEVER SERUM. 

A detailed report on the titration of anti-streptococcus sera was 
submitted to the Standardisation Commission by MoRGENROTH 
(October 19th, 1923). Up till then, the testing of such sera had been 
carried out on mice with one and the same strain of streptococcus, 
regardless of the fact that many of the strains occurring in man are 
insensitive to these antibodies. An attempt was made to explain thrs 
on the hypothesis that the strains of streptococcus most commonly 
used for serum production had lost their original antigenic character 
by frequent passages through mice, and had become similar one to the 
other in respect of antigenic properties. Judging by i\lonGENROT~r's 
investigations, however, this does not seem to be correct, for two straws 
freshly isolated from human cases, and pathogenic for mice, kept their 
antigenic properties unchanged throughout in spite of sc,·enty passages 
through mice. The real explanation of these observations is more 
likely to be that a large proportion of the streptococci used for the 
immunisation of the horses were antigenically similar to begin with. 
As regards Lince of these strains, lllonGENROTll was, in fact, able to 
prove il. His technique consisted in subcutaneously injecting a 
series of mice with decreasing quantities of serum, and administering 
ten limes the dosis eerie lela/is of cullure intrapcritoneally on the 
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following day; the dosis eerie /elalis lies somewh_ere between 1 : 1,000,000 
and 1 : 10,000,000 c.c. The w~despread b~llef tha_t frequent mol!se 
passao-es are necessary to main tam vtrulence ts also mtstake?, a~c~r?mg 
to hi~ experience. It is precisely in passages that stran~s tmLtD;llY 
virulent for mice lose their virulence completely ; only strams of lngh 
orio-inal virulence retain this property when subjected to regular animal 
pa;sages, and can recover it by a few passages after temporary atte~ua
tion in artificial media. iiiuch better results are, however, obLamed 
in this connection by UNGERMANN's method of preserving streptococci 
in fluid serum under liquid paraffin. 

MoRGENROTH worked out a new process for testing sera against 
streptococci of low virulence as well. lL is based on the ability of all 
fresh cultures of h::emolytic streptococci isolated from human cases to 
induce extensive phlegmons and chronic general infection wh_en 
subcutaneously injected into mice. It seems posstble to protect mtce 
against the occurrence of these phlegmons by general treatment wtth 
antistreptococcus serum. This method is likely to be suitable, not 
only for the titration gf the sera, but also for rapid identification of the 
type of streptococcus. It also seems possible, in cases of intravenous 
inoculation, to convert the otherwise acute and fatal disease into a 
chronic intermittent infection by general treatment with anti-strep
tococcus serum. On this basis plans were drawn up for subsequent 
work with the object of determining the various types, as in the case 
of the meningococci and pneumococci, and of investigating later the 
practical possibilities of using and titrating anti-streptococcus serum. 
The premature death of the great scientist arrested the progress of 
this undertaking, and the Standardisation Commission has proceeded 
no further as yet with this group of questions. 

The proposal was made in Geneva, however (1926}, to have the 
question of " the scarlet-fever streptococcus serum " studied by the 
American, English and Polish Institutes acting in conjunction with the 
Copenhagen Institute. It was contemplated that the group of ques
tion,; should be jointly investigated at a later session. The Commission 
expressly staLed that it would give no opinion as to the etiology of 
scarlet fever. 

At the Standardisatio? Conference at Frankfort (1928) the dry 
standard_ serum of the Umtcd States, which the Hygienic Laboratory 
at \VashmgLon was prepared to supply was taken as the initial basis 
with a view to sec';lring uniformity in Lhese investigations. The unit 
of the serum '':a.s fixed at the eq_mvalenL of ten limes the quantity of 
~erum neutrahsmg the _tesL-Loxm dose in intracutaneous injections 
mto man ; the t~st to_xm dose was to be five times the quantity of 
streJ?Lococcus to:.:cm 'Yluch, _when t~t_racutaneously injected into persons 
senstttve to toxm (z.e., Dtck-postLtves} produces in the majority of 
cases a reaction of not less than 10 mm. 

In this connection, a brief reference may be made to the promisino
research work of O'BRIEN, 0KELr. and PARISH at the Wellcom~ 
Laboratories. Previously, scarlet fever serum had been tested by the 
following methods : 

(a) On man: ( 1} The Schultz-Charlton Lest; 

(2) The above-mentioned process of neutra
hsatton of the test toxin dose in intra
cutaneous injections of toxin-serum 
mixtures; 

(3) Dete~~ination of the Lime elapsing after 
an -~~Ject.ton of serum, before a Dick
postttve person becomes Dick-nen-ativc 
(CRUICKSHANK). 0 
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(b) On animals (4) Intracutaneous test on goats 
(\VADSWORTII and KIRKBRIDE); 

(5) 0KELL'S and PARISH'S new rabbit 
Lest. 

(c) In vitro : (6) The RAMON flocculation test. 

In l!1e investigations at the vVellcome Institute, the first process 
proved maccurate ; the results of the sixth process die! not correspond 
to the antitoxin content of the sera, as had already been found by the 
Frankfort Institute. The fourth process cannot be applied to European 
goals. With methods (2) and (3), on the other hand, some approach, 
at least. to an estimate of titre could be made, if the tests were performed 
on a fairly large number of human beings; but the difficulty of securing 
an adequate number of scarlet fever cases or of healthy Dick-positive 
persons for these purposes must not be underrated. The new process, 
in which the rabbit is usee! as a test animal, seems therefore to constitute 
a notable advance. 

By this process, the protective power of the serum is measured. 
The animals are intravenously injected with decreasing quantities of 
serum and, from four to six hours later, with 10 c.c. of a trypsin 
digested broth culture of scarlet-fever streptococci which kills 63-
70 per cent of untreated rabbits within six clays. The animals previously 
treated must remain alive for six clays after the injection of the culture, 
though as a matter of fact they usually suffer from articular metastases 
later on. The serum would therefore seem only Lo afford protection 
against the toxin, but not to have any certain anti-infectious action. 
Table XI II gives an instance of such a test. 

Table XIII. 

TITRATION OF VARIOUS SERA FOR CONTENT OF ANTIBODIES AGAINST 
SCARLET-FEVER STREPTOCOCCI, ACCORDING TO 0KELL AND PARISH. 

Number 
Percentage of rrotected rabbits, 

the quanliLy of serum used being{in c.c.) 
Source of serum of 

rabllils 
~5 I I I 0.~5 I 0.1 

No serum, normal horse 
serum, cliphtheria-t.eta-
nus serum 0 0 0 0 0 0 120 6 0 0 0 0 0 0 

Animals having recoveree! 
from scarlet fever (DICK 
-) 0 0 0 0 0 0 0 0 0 0 6 50 0 0 • 0 0 0 

Unconcentratecl scarlet-
fever serum P .. 0 0 0 0 9 66 0 0 0 0 0 

Unconcentratcd scarle L -
fever serum Q .. 0 0 0 0 15 77 33 0 0 0 

Concentrated scarlet-fever 
serum R 0 0 0 0 0 0 0 0 15 88 66 33 0 0 

Concentrated scarlet-fever 
serum s 0 0 0 0 0 0 0 0 12 100 100 66 33 

Routine tests are carried out in the VVellcome Laboratories on six 
rabbits in each case, with a standard serum and the serum to be tested. 
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The authors report that the results of tests by this method agreed 
well with the clinically observed curative value. of the .scr'!m. 

This lest can also be carried out by the mtxed mJeCt!On method ; 
even in curative tests, the serum still remains active from one to two 
hours after injection of the culture. 

VIII. ANTI-GAS-GANGRENE SERA. 

The Standardisation Conference held at Frankfort in 1928 took up 
the question of the titration of the Welch-Fraenkel serum, and decided 
to discuss the methods of test in use in the various countries at its nex1 
session. The preliminary work in that connection is now in hand. 

The following are the principal processes hitherto used for the 
titration of anti-sera against the various types of gangrene agents : 

I. In the case of toxin-producing agents, titration of the 
antitoxin on doves, guinea-pigs and the isolated heart of the frog 
(the most extensive investigations having taken place in thb 
connection with symptomatic anthrax serum). The adjustment 
must always be made, in this case as well, by comparison with a 
standard serum. 

2. Agglutinins, prccipitins and complement-fixation. 
3. Anti-infectious action, preferably by the mixed injection 

method, using standard serum as a control. 

The following new processes have recenllv been reported from the 
\Vellcome Laboratories : · 

MASON and GLENNY prepared a stable toxin from the Welch
Fraenkel culture by complete saturation of the broth culture filtrate 
with ammonium sulphate, and drying of the precipitate. This is 
tested by the mixture method-using standard serum as a control
both on mice and for hremolysis in vitro. With sufficiently active 
loxms, the results agreed admirably with each other (see Table XIV). 

Table XIV. 
TESTING OF TilE \VELCn-FruENKEL CuLTUnE ON i\IICE 

AND BY I-!JEMOLYSIS . 

Mice . , 
Mortality percentage 

Degree of h~molysis 

100 Complete, or practically complete 
50-80 Partial 
30-50 Marked traces 

10 Traces 
0 0 

r;:urlher ~xperiments by BuTTLE and TREVAN showed that it was 
posstble to titrate the to~in of the Welch-Fraenkel bacillus, and still 
mo~e accurately the toxm of B. perfringens against the specific 
anl!toxms on the uterus of the surviving rabbit~. The resulls obtained 
by this me~h?d ~gre~d wel.l with the L+ value as determined b 
mtrave~ous m1ectwns mto mtce. According to SonDELLI and FERRARi 
l~eBthrapcu~tc serum can be satisfactorily titrated against the taxi~ 
o · u.stolyltcus, but are not in accordance with the law of multiple 
proportwns. ., 
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·sERODIAGNOSIS. 1 

BLOOD GROCP DETERMINATION. 

The confusion caused by the current nomenclatures of Moss 
and JANSKY (Group I Moss = Group IV Jansky) had long been 
regarded as a serious source of difficulliesboth in the investigation 
and routine examination of human iso-agglutinins. The last 
Standardisation Conference (Frankfort, 1928) took the very 
welcome slep of ruling that the old designations of v. DuNGERN 
and HmszFELD (AB, A, B and 0) should be obligatory in 
lieu of the two systems mentioned. It was also recommended 
that, not only should the diagnostic sera be designated by the 
leLLer of the group from which they were obtained, but that the 
designation should also·inclicate the blood corpuscle groups with 
which they reacted, thus : "Test serum A (anti-B) " and "Test 
serum B (anti-A) ". The former test serum was to be put up 
in colourless glass and the latter in brown glass containers. 
It was decided to compare the processes currently employed in 
various countries in the production, preservation and titration 
of the test sera, with a view to the ultimate adoption of inter
national standards. The Copenhagen Institute was selected 
as the central laboratory for this work. 

1 'Vilh regard to Serodiagnosis of Syphilis, ~ec documents int1ic:1lcd on p<Jgc 5D. 
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C. BACTERIAL ANTIGENS, V'ACCINES. 

!. TUBERCULIN. 

At its session of October 1924, the Health qommittee dec.ided to tak~ 
up the question of the titration of. tuberculm. A Committee, undei 
the chairmanship of TsunuMI, was mstrucLed to study the m~thods of 
testing employed in the various laboratorJCs, to compare lhe1r results 
and to decide whether any one of them could be recommended as a 
standard process. At the request of the Committe.e, CALMETT~ and 
DE PoTTER submitted a detailed report based on the1r own expenence, 
the findings of which are briefly reproduced below. 

The Preparation of Tuberculin. 

CADIETTE and DE PoTTER received reports from Ll;irly-four institutes 
and sixteen different countries, showing wide divergencies in the method 
of preparation. The initial cultures used were: in twelve cases human; 
in six bovine; in eleven human and bovine; in three human, bovine and 
avian; in one human, bovine ancl equine; in one human, bovine, porcine 
ancl avian tuberculosis bacillus strains. The composition of the broth 
was also very different, as well as its initial reaction (pl-I ranging from 
6 to 8 I) ancl the period of incubation at 38° C. (from 1 to 18 months l). 
Sterilisation at the encl of incubation was only carried out in a few 
laboratories, ancl the concentration prescribed by Koch was not made 
everywhere. Filtration was effected in most cases, sometimes before 
ancl sometimes aflet· concentration, usually through paper only, ancl 
in but three cases through a bacterial filler. One institute neither 
fillered nor concentrated, but merely poured off the supernatant fluid 
from the deposit. \Vhere sterilisation took place, it was carried out at 
temperatures sometimes not exceeding 60° C, sometimes rising to 120o C. 
Finally, certain institutes aclcled hall' per cent phenol. 

The Method of Test. 

The testing of tuberculin is officially prescribed in Brazil, Germany 
(since 1899), France, Italy, Japan ancl Czechoslovakia. The following 
processes are used : 

(l l. The. classical Kocu p~ocess,. as modified by D6NITz, has been 
prescnbed tn Germany ancl ts earned out at the Frankfort Institute. 
Fifty guinea-pigs of 350-400 gms. are subcutaneously injeclecl with 
0. 5 mg. of a .12-14 clays' broth culture of B. luberculosus, homogeneously 
suspended m 0.5 c.c. physwlogwal NaCl solution. As soon as the 
animals have become tuberculous, a fact which can be ascertained from 
the sl~a~y loss of w.eight (usually ~awards the end of the fourth week), 
a pr~ltmmary Lest IS undertaken m order to determine whether Liley 
are npe for the mam Lest. From Lwo to four animals are subcuta
neously. injected with incr?asing closes ?f tuberculin (0.3 to 0.5 c.c.). 
Th.e ammals should dte w.tlh characlenstic symptoms, failing \vhich 
It IS necessary to watt un.Lil a later preliminary test yields this result. 
The real tc.st exp:nm~nt ts then uncle~~ake~, being carried out on two 
parallel senes of stx gumea-pigs each. I he first series is "iven increasin"' 
subcutaneous doses of standard tuberculin in order t.;' determine th~ 
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minimum letha! close ; the second series receives corresponding closes 
of the preparatiOn to be tested, the closes used being 0.05, 0.075 0.1 
O.!cJ, ().~and o.:J c.c Tlw ani mal,; must die within Lwen ty-four IJ.ou~s and 
m usL display Lhc characteristic signs on post-mortem examination. An 
essential condition for t.his Lest is the use of cullures of B. tuberculosus 
of constant. virulence. Very considerable and disLuriJing differences, 
both m the course of the tuberculous process and in the dcn-ree of 
sensitiveness to tuberculin, are nevertheless frequenL!y observ~d. It 
was formerly believed that these irregularities might be obviated by 
using only those guinea-pigs which steadily lost weight. It has been 
found much more satisfactory, however, to inject a fairly large number 
of animals int.racutaneously with standard tuberculin about four weeks 
after infection, and only to use the animals giving a good and uniform 
allergic reaction for the subsequent main lethal shock close Lest, which 
takes place lhree weeks later (I-IETSCH, ScHLOSSBERGEn and 
\VJCIIMANN). , 

(2) The inlracerebra/ Lest of VON LJNGELSHEIM and BoREL represents 
a modification of the above method. IL is certainly more sensitive 
but, according to 1'\EUFELD, not absolutely specific. Furthermore, 
it can only he carried out with purified preparations, since even 
glycerine and peptone are sufficient to produce a violent cerebral 
shock. 

(3) LoNG has recently recommended the "spermalocyle luberculin 
lest". illale guinea-pigs of about 400 gms. are infected with a strain 
of such low virulence as to induce only caseation of the local lymph 
gland afLer the lapse of one month; 0.1 c.e. of the tuberculin dilution 
to he tested is then injecl.ecl into one te•ticle. The reading may be taken 
eilher at the end of l.hirLy-six hours or only afLer one month, the testicle 
being excised and microscopically examined in sections. Afler thirty-six 
hours Lhe signs to be observed are inflammatory ceclema, coagulation
necrosis of the spermatocytes and spermatids, dilatation of the semi
niferous tubules and unrestrained r.ell division of all sperm cells. In 
the following weeks all these cells, except the spermatogonia, die. 
When the testicle is examined after one month, only· the basal membrane 
and a single cell layer of spermatogonia is hence found in the atrophied 
tubules. When the !aLe symptoms arc observed, the results are more 
easily readable. Two tuberculous animals are injected in each case 
with 0.01, 0.001, 0.0001 and 0.00001 c.c. of unclilulecl tuberculin, 
two healthy control animals receiving 0.01 c.c. The reaction should 
be sharply defined and absolutely specific. 

(4) The intradermal inj~ction of d_ilulions of the standard tubcrc~_Jin 
and of the tuberculin Lo be tested rnlo lubercu/ous guznea-pr.gs. I he 
process has this advantage, that an appreciable number of injections 
can be made into one and the same animal, so that the drawback of 
individual differences of sensitiveness in various animals disappears. 
This method would seem Lo give more reliable results wilh tuberculous 
cattle than with guinea-pigs. 

(5) The lest on tuberculous human beings. Owing to the painfulness 
of the intradermal injections, only the less precise skin lest will usually 
be possible. 

\Vhilst in the first and second methods the measure is given bv 
the lethal tuberculin shock, methods (4) and (5) rely upon the deter
mination of allergy. To Lhat extent they lend themselves best to 
the particular use of ole! tuberculin, which is nowadays practically lhc 
only form of its employment that need concern us. .!l priori, it would 
therefore be natural to p~efer. these laLLer processes ; unf_ortunately, 
however, they are much mfcnor lo the DoNITZ method m point of 
accuracv. In particular, they do not enable the threshold values to be 
clcterminecl with precision (I-lETscn, ScHLossnEnGEn and \VICHMANN). 
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Of bhe methods of Lest in vitro, the following have been proposed: 

(G) Comptcmenl-fixalion. The requisite anti-serum is obtained from 
catlle or horses by repeated intravenous injections of living tubercle 
bacilli. 

(7\ The {tocculalion lesl, according to DREYER and Y.or.Lu:.r. It is 
diffic~lt Lo obtain a serum which precipitates well.; this can best be 
achieved by the intravenous injection of horses WILh the " Dwplyte 
vaccine": that is to say, tubercle bacilli f;eecl fron.I fat by means of 
acetone, and killed by formalin. Dccreasmg ch!U~lOnS of tuberculin 
are added, in small lesl-t.ubcs, lo constant. quantities of the serum to 
be precipitated, and the mixture is then m_adc up lo the same volume 
with physiological NaCI solution .. Aft.er bei~g gently shaken, the lubes 
are then placed in a water bath adjusted to 31° C., but are only .Immersed 
to the extent of two-thirds, in order l.o ensure thorough mixl!1g uf the 
contents by continuous convection. 

* • • 
Critical Review of tile M clhods. 

IL should be slated, to begin with, that every method is not suitable 
for use with every kind of tuberculin. Preparations containing an 
admixture of disinfectant are useless for florculaLion tests. The com
plement-fixation ·test fails with albumose-free preparations, which 
otherwise react satisfactorily ; on the other hand, it. gives unspecific 
reactions with other acid-fast bacilli, and reactions which, though 
weaker, are yet positive, even with concentrated unseedecl glycerinated 
broth. 

With the Lest-lube process it is doubtful, moreover, whether the 
components of the tuberculin reacting with the serum are ident.ir.al 
with those which suscitate human allergy. 

It must, however, be conceded to CALMETTE and DE PoTTER that, 
even in the case of the animal test, we cannot be certain whether the 
resultant toxic action on the animal is comparable to the" antigenic" 
(more correctly allergising) action of tuberculin on tuberculous human 
beings. This would be most likely to hold good for intradermal 
reactions in tuberculous animals, but it is precisely here that the 
intradermal Lest on tuberculous guinea-pigs is known t.o· be capable 
of yielding a resull differing utterly from that obtained in tuberculous 
cattle. It would seem to be uncertain, therefore, how far the behaviour 
of a tuberculin preparation in man can be inferred from the reaction 
in this or that animal. 

CALMETTE and DE PoTTER compared the intradermal method in 
guinea-pigs, the complement-fixation test and the DREYER and VoLLUM 
I'Jocculation process, with the skin reaction in tuberculous human 
beings, using a considerable number of tuberculins, which they had 
prepared themselves with a variety of tubercle bacillus strains cultivated 
in different media, as well as eighteen commercial preparations 
purchased by the Health Committee. In their hands, the intradermal 
t~st on guinea-pi"s was the most successful. Table XVII (page 55) 
gives a survey of the resulls which they obtained in testing commercial 
preparations comparatively with their highly active standard tuberculin. 

This survey plainly shows how little the effect on tuberculous human 
l~ein~s tallies with the results of the flocculation and complement
fixatiOn tests, whereas it corresponds satisfactorilv to the intradermal 
test on t~berculous guinea-pi[!s. Unfortunately; CALMETTE :mel DE 
PoTTER did not carry out comparative tests with the Koch-Donitz 
processes. · 

With regard. to the intradermal Lest, they arc of opinion that this 
test., when earned out on tuberculous guinea-pigs or callle, gives the 
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Table XVII. 

TEST5 01- VAIUOUS COli!M!oRCIAL TUBERCULINS BY VARIOUS PROCESSES, 

PERFOrt:MED DY CALI\TETTE AND DE POTTER. 

C.omplc- lntrndcrmal 
rncnt- Plucculalion lest test on Skin-lest on mun, 

Prcp(tralion fi'\ftt.ion (end-point or g-uinen-pig-s effected witll 
(units 111 effr.•di\''C dilution) (cnd-poirit a 10-% dilution 

l c.c.) of effective 
dilution) 

I. Standard 0 0 130 I : 10,000+++ 1 : 2,500 Very good 

If. Human 0 0 Il5 I : 10,000 + 1 : 100 Very good 
Ill. Albumen-

free .. 0 0 200 1 : 10,000+++ 1 : 10 Useless 
IV. Human 0 0 !JO I: 1,000 ++ I : 2,500 Very good 
v. Bovine 0 0 70 I : 1,000 ++ I: 1,500 Weak, just 

usable 
VI. Albumen-

free 0 0 40 1 : 5,000 + 1 : 500 Weaker than 
v 

' 
but still 

usable 
VII. P reci pi La Led 0 I : 100 ++ 1 : 2,000 Very good 

VIII. I-I uman 0 0 90 1: 10,000+ + + I : 2,000 Very good 
IX. Bovine 0 0 40 1 : 2,500 + I : 2,000 Very good 
X. Bovine • 0 200 I : 1,000 + 1 : 1,000 Very good 

XI. Human • 0 60 I 100 ++ 0 Useless 
XII. I-I uman • 0 70 1 : 100 -L I : 100 Inconstant re-' sulls even 

when con-
centra ted 

XIII. Human 0 0 55 I : 100 ++ I : 100 Useless 
XIV. Human 0. 70 I : 100 + I : 10 Useless 
XV. Human • 0 70 I : 10,000 + I : 500 Inconstant 

like XII 
XVI. Bo\·ine 0. !50 1 : 1,000+ + + 1 : 500 Inconstant 

like XII 
XVII. Avian .. 0. 80 l : 100 ++ 1 : 500 Useless 

XV !II. ~lixed .. • 0 115 1 : l 0,000 ++ I : 1,000 Very good 
XIX. Avian .. 0 0 100 1 : 500 + 1 : 10 Useless 

best results ; iL enables the efficacy (pouvoir loxigene et pouvoir 
anligenc) of several tuberculins lo be determined relatively to the 
standard preparation on one and the same animal ; it is absolutely 
specific, as it gives no reaction either with concentrated culture filtrates 
of other acid-fast bacilli, or with mallein or concentrated unseeded 
glycerinated broth ; it has the further advantage that it is both swift 
and cheap. The authors point out, however, that the definitive Lest 
of a tuberculin preparation must necessarily be carried out in all cases 
on tuberculous individuals of lhc species for which the preparation is 
to be used. 

In consideration of this report, the Standardisation Commission 
(Geneva, 1926) decided, as a first step, to compare the standard tuber
culins of the Frankfort., Paris and Tokio Institutes. As was reported 
at the Commission's Frankfort session ( 1928), these investigations were 
carried out at the Frankfort Institute and at the National Institute for 
Medical Research in London. They showed the various standard 
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preparations to be equally active. The London Institute prepared a 
large supply of standard tuberculin and plar:~d it at the ~ispos~l of the 
Health Organisation. Comparisons of thrs preparatiOn With the 
standards of the various countries arc being continued at the Copenhagen 
Institute. The Commission regards this part of the question as setlled 
and will endeavour to secure the acceptance of an international standard 
tuberwlin at its next session. 

2. DIPHTHERIA VACCINE (DIAGNOSTIC AND PROPHYLACTIC). 

AL its session at Frankfort (1928), the Standardisation Commission 
decided to investigate the question of the titration of the various 
vaccines used for protective diphtheria vaccination (anatoxin and other 
toxin derivatives) and to lay down a uniform vaccination technique. 
The Pasteur Institute in Paris offered to supply anatoxin for the 
purpose. It is proposed to ascertain in due course whether RAMON's 
flocculation method can also be used for the standardisation of 
diphtheria vaccine. Meanwhile, investigations have been carried out 
by the Copenhagen and Paris Institutes which may be expected to lead 
to proposals for the standardisation of these preparations. 
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