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The following work fzlls under three msin heads:-

I.

Ze

The elqboratior of & method of cerrying out the bidogiczl
syphilis reaction which shoulc yield results of the great-
est gegree of delicacy and accuracy. Such a method vwas
found in the procedure recommended by Browning,Cruickshank
and liackenzie,in which the petient'es serum ie tested simul-
teneously with emulsione of lecithin end lecithin-cholesterin.

ASs will be seen,I was able to establich the practical value

of this method for purposes of diagnosis as the result of

the examination of = large series of known positive and
negative caseEg.

The clinical meterizl of Gartloch lientel Hoepital vas util-
ised for the purpose of determining the ssesociation of
syphilis with mental disease. For this purpose the cases
were divided into two groupe (I) those presenting the symp-
toms cherscteristic of the paresyphilitic sffection,generel
parslysie of the insane,end (2) cases which clinically pre-
gented no evidence of genersl paralysis. In the Tirst
place,the blood serum was examined. With a view 1o ceter-
mining more precisely the relation of the syphilitic pro-
cess to the centrsl nervoue system,the cerebro-spinal Iluids
of a large number of ceces with symptoms and signe of genersel
paralysis and of those who vere not genersl paralytice were
exemined. The latter results were considered as important
in relstion to the elucidstion of the e£till somewvhal obscure
question of the symptomatology of cerebral cyphkilis.

An ansalysis of the protein constituents of blood sera Was
undertsken snd the various componentes were exemined separ-
ately in order to determine with what constituentes the

Wessermenn reection wes asegociated.
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The Vescermann keaction.

g0 much hes now been written with regard to the assermann
syphilis reaction that I do not intend to go into any details,
excepting in so fer ze they beer ¢irectly on the present vork.

Definition.

The biological syphilis reactionof Wessermann,Nkisser and
Eruck depends on the fact that e mixture of syphilitic ecerum
together with certain tissue lipoids leads to the sbsorption of
haemolytic complement vwhereas,if a non-syphilitic serum is em-
ployed,the fixation of complement faills to occur.

This is & broad statement of the facts but it must be remembered
that the reaction ie etrictly e cuantitative sné not a cuslite~
tive one.

Technigue.

Briefly,the original technique is as fllows:~

Into & tube are put 0.2c.c. of the patlient's serum
(previously heated at 559C. for half an houxr),0eICeCe- ~
O.fcc. of orgsn extract (vatery extresct of the liver of &
gyphilitic foetus),and G.0bcc.~C.IcCCe of guinee-pig's
gserum (complement). Controls are also set up (a) serum
plus complement (b) organ extract plus complement (c)a
known non-eyphilitic serum plus extract plue complement
(d) complement zlone.

- After incubation of these tubes at 27°C. for one hour,
Tce. of a suspeneion of sensitlsed sheep's red blood
corpuscles is =ddecd to each tube,and all ere sgain in-
cubated for one hour. I7 no lysie occure in the tube
containing the urknovn serum slong Tith orgean extract
whilst =1l the controls show complete lysis,the reaction
is positive.

The principal objections to this method are that it teokes no
account of the extreme varisbility of complement,and,in its con-
trols,m:kes no proper estimation of the complement-fixing powers
of the various reagents.

Modifications of the original technigue.

The most common modificetion consists in the substitution
of sn alcoholic for the wetery tissue extract but practically all

neglect the factor of variability of complement. However, ag

certzin of these modificetions vill agair be referred to,it is



esgentisl to cescribe them hsre.

Bozg! Modification.

Boas sete up a number of tubes and into each,as in
the original method,is put & certeln amountt of tiscue
extrsct (alcoholic extrect of heart),end of complement
(guinea-pig's serum). Then he =dds increasing amounts
of the patient's serum (previously beated at 559C. for
helf =n bhour). After incubetion,Icc. of the sgensi-
tiged corpuscles is zdded as usual.

Ee cleime that by thie meane he obtains the titre of the
seTum snd so can gauge 2 patient's progress under treaiment
according as more or less gerum is required at c¢ifferent times
to prevent lysis. Zrurther,he meinteing thet by the use of sheep's
inetead of ox's corpusckes in the haemolytic gystem,variabllity
in complement is negligible.

oguchi's lodification.

This presents severasl points of éifference from the priginal
method. In the firet place,fhe serum ic tested either Leated or
fresh;secondly,instead of tissﬁe extract,an acetone-insoluble
lipoid is employed as tantigen",and lastly?ﬁgemolytic system
consists of human red blood corpuscles with their homologoue
immmune-body .

The objections to the original method are equally applicable here,
but an even graver fault lies in the use of an unheated serum.

Browning & liackenzie's Lodification. (foot-note)

" In order to obviate the Gifficulties srieing out of vari-
ebility in complemment,these workers put forward a methkod in vtich_
the sctual amount of complement,Gevieted by gerum with extract
and by each of thece zlone,could be calculated in terms of
haemolytic doses.

This method will be fully described:~

The patient's serum is heated atl 570@, for healf
apn hour. The "antigen" is an alcoholic extreact

(ffot-note) '
This method ¥ill be referred to e the "crude-ertresct
metkhod! anc for "crude -eéxtractt the contraction U-I.
will be commorly useG.
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of fresh ox-liver. To prepare it,one part of the minced
orgen ie left in contact with 4 parts of 995 alcohol for

4 Gays enc is then flfitered and the fltrate gstored in a
well stoppered bottle. This extract has been found to
remain unchanged for & long period (&s pmuch ag two yeare)
end ie not subject to sudden alterations in its properties.
Jor use in the Wessermann test,the extract is made into an
emulsion with 1720l solution (I part of extract to B parts
of 0.85% NaCl solution). It is a point of importance that
thie emuleion chould be as turbid as possible since it has
been shown b% Sache & Rondonil-and confirmed by Browming

% liackenzie~ that the more turbid the erulsion,the greater
ig the deviation of complement along with syphilitic sera.
To obtain thie,tlie ealt solution ie measured into a test-
tube and the reqpis#ite amount of extract is gently rTun
from e pipette on to the curfece o thet no mixing of the
fluids results;then,by holding the tube in a slightly
slanting position and slowly rotating it,en emuleion of
mexirum turbidity is obteined (C=H.emuleion) «

The complement used is thet conteined in guinee-pig's

serum (I8-24 hours o0ld).

The technicue is as followsi- -
A number of tubes (generally 6)is set up and into each one
ig put G.6cc. of the O-Tl.ermlsion,and 0.0bcc. of the heated
gerum,and lastly,increasing smounte of complement,e«.ge.,
C.GIBcc.,G.OZ5cc.,0.0400.,0.0600.,0.090c.,and QeldCCoa
GControls are now set up by vhich one measureg the amount of
complement sbsorbed by the serum and the emulsion separately.
(2) Two tubee,each containing C.6cc. of 0.85% WaCl solutiom,
and 0.0bcc. of serum,and different emounts of complement,
EefSe y 0-01500. and 0.0EBCCO :

(b) Three tubes,each conteining O.6cc. of C-Te.emlseion,and
different smoumnts of complement,e.g.,0.01500.,0.025cc.,and
OesC4cce
Tastly,four tubes are set up for the estimetion of the
heemolytic dose of complement. Into each of thesge is mees=-
ured O.6cc. of 0.85% NWaCl solution,and the following smounts
of complement axe added,0.005cc.,0.007500.,0.0ICC.,and
0.0IBec. (For greater sccuracy,the complement should be
diluted four times,i.e.,l part of complement plue & parte of
& 0.85% aCl solution,so thet one adds 0.08ecas ,Ds08CC 4,
O.OA—CCO ,and. 0006030)
111 these tubes are then incubated for I3 hours at 37°C.

At the end of this time,Icc. of a 5% suspension of sensitised
ox's red blood corpuscles is added to each tube,and the whole
again incubated for 1% hours,the tubes being sheken et inter-
vels of 20 minutes.. : -
The reeding,taken after removael of the tubes from the incu-
betor,is practically alvays the seme as that teken after the
tubee have stood over night at room temperature. -

The suthors have arbitrarily fixed o positive reaction es
regulting when the cerum and extract together deviate at
lesst 5 doses of complement more then the sum of the smounte
devisted by each alone. But if more then 5 doses of comple~-
ment,along with organ extract or the patient's serum,ale
required to cauce complete lysis of the test corpuecles,the
complement is hyper-sensitive and the results should be dis-
carded. :




This method poesessges ruch gresler accuracy then tle
original method of “zssermenn in using edeguate controls of
the verkeble fectors. At the ssme time,the veriations in com-
plement o frequently led to & merked inhibitory effect on the
pert (;\%tlg"u ermleion,thet the results were often vitieted irom
a disgnostic point of view. Accordingly a method,more independ-
ent of the variability in complement,was desirable,and thie hese
been found in the Lecithin-cholesterin method of Lrovning,Cruick-
shank & Iviackenzie. In this method,a reletive criterion of &
positive result hes replaced the absolute one on the O-Temethod,
s point of the grectest impertence. The sccurscy and exireme
delicacy of this method have been estebliched by the simulten-
cous examination of e large rnumber of syphilitic and nommal sera
by the lecithin-cholesterin and crude extrasct methols,and =g the

result of this investigation,the authors finaelly adopted the

method for disgnostic examinations.

‘Emferences:

o, . Ferowming, sud. Meckenzie,,Journ..of PBth.end Baet,IS0F,yol.Id..
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he Lecithin-cholecberin methou on vl orming Ve

ascermern reaction. (see foot note)

e e et e

- The use of lecithin esnd cholesterin in\pefforming the Wegser-
menn reaction vas described by Erowning,Cruickshenk end Mackenzie,I‘
in T9T0. It depends on the fact that a syphilitic serum,in the
presence of an emulsion of lecithin plus cholesterin,abeorbs much
more complement then in the presence of an ecquivalent amount of an
ermlsion of lecithin alone,vhereas a negative serum absorbs equal
amounts with both emulsions.

The lecithin,vhich ie eagily obtained from en slcoholic
extract of fresh ox liver,it employeC in the fomm of 2
0.75% solution in absclute alcohol. The addition to thie
of I% cholesterin (Eehlbaum) constitutes the lecithin-
cholesterin solution.

The lecithin,for use in the WasseIrmann reaction,is ermulol-
fied by adding I part of the 0.75% solution to 7 parts of
s 0.85% IaCl solution;the galt solution is first measured
into a test-tube and the lecithin golution clloved to UL
gently on to the surfsce;then,by elow rotation of the test-
tube,zn emuleion ic obtained of meximum turbidity. The
lecithin gives a fairly turbid,uniform emmlsion. Tre lecithin-
cholesterin emulsion is prepared in eractly the same vay.
It is unifom and very dense.

In carrying out the ‘jassermenn reaction by this method,the
technique employed is in general gimilar to that vith the
erude alcoholic extraet,cs Cescribe Ly Irovning ané l.ockenzie”

Two seriesc of tubes are srrsnged:-

(4) contezins C.6c.c. of L.emulsion plus Ce.CEcecs 0of the serum
to be tested,previously heated at 579C. for hall en hour.

(B) contains O.6c.c. of the T=C.exmlsion plus 0.05c.c. of

the serum.

FTour sets of controls are set up:i-

(a) containing O.6c<c. of the L.ermxlsion alone.

(b) " C.6cC.C. 0Ff the L-C. " %
(c n GeCScec. 0f the gerum plus O.€6c.ce Of gsline.
(8) i Ge6Cec. of szline slone for the estimetlon

of the complement cose. . :

Increasing cuantities of complement (frech guinea-pig's
gerum) are addec to the tubes of each series. '
After incubation at 279C. for I} hours,Ic.c. of a 5( sus-
pension of ox!'s red blood corpuscles,previously sensitised.
with 5 mwinimum heemolytic doses of immupe body from tke
rabbit,is =zdced to eech tube. They cre cgein incubated at
370¢.,cheken at intervels of 20 minutes,end at the end of
I% hours the tubes =re removed from the incubator.

(foot-note) < e . -
Thioughout,this method will be referrec to as the
L-C.method. For lecithin,the contraction L. will
e used,and for lecithin-cholesterin,i-C.
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The reading at this stage is round 1o Le pracuvically

always the same as the Iinel resuing,teken after the

tubeg have stood overnight at room-tempersziure.

In orcer to estsblish the suitellity of the IL-C.method for
proctical purposes of diagnosis,l exemined,in the first placg,
upwards of I50 sera by this method,and at the same time,by way of
control,the sera were tested with the C.E.method as previously al-
- vocated by Erévming and Ma.ckenzieg.

In general,® or 6 sere vere tescted at the same time =nc the
importance of having = known negative and positive serum,vhich hac
been already exsmined on & previous occesion,in thé series,vas
borne in mind.

It is well known that an emulsion of lecithin,along vith =a
syphiiitic serum,can cause deviation of complement,i.e.give 2 posi-

® ané Lendeteiner,Miller &

tive Wassermann reaction (Pomges & lieler,
Pbtz14). Fut thie is the czee only with powerfully rescting sera.
“rith weaker sers,the lecithin mey give no more deviation then vith
a normal serum (table I). With the L~C.emulsion,in the presence of
a normal serum,the deviation was alwveays practlcally the same o8
with the L.emulsion (tsble 2). Thus in only one out of 7(C negative
reactions,did the L-C.ceries chow the sbeorption of as mi.ch &s one
dose of complement more then the L.series. On the other hand,in
.the cese of positive sera,the I-C.emulsion always deviated more
complement than the L.emulsion (table 2). The amount of this in-
cresse varied but with I-C. in the presence of z gyphilitic cerum
there might be five times as much comrlement akeorbed ss by L.
emulsion;snd the incresse tendeC to be well marked vhere the re-
sction ves veskly poeitive by the C.o.method (table 3) .

Thus the reaction depends on the relative amounts of comple-
ment absorbed by L. and L-C.emulsions,and not upon the absolute
amount of complement deviated,as'in the original method,vhen a crude
alcokolic extract is employed.

Thie obviates to & grea‘t extent a difficulty vhich very fre-

cuently artces in the C.Z.method and vhich ie czused by 4 ilrregul=r-
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ities inv'i;he. Geviabilivy or Conplumlilb,wiroidadiy, Ol Amdlinvi ol
properties of the complement-containing sera. Iy the new meihoc,
if the absorftion of complement by sera in the presence of L.and
I-C.emulsions ie equal there is ah undoubted negative resction.
AS before mentioned,sn increase of one dose more of complement
with the L-C. s& compared vith the Le.emmulsion is within the limits
of a negative reaction. But even a small increase (2 or 3 doses
of complement more absorbed by I-C.than by L.)is in favour of the
serum being positive,anc a more marked cifference (5 dogec or more)
ie conclusive under the conditions stated.

The anticomplementary effect of the emulsions of both L.and
. 1-C.was very constant. In practically all cases,both inhibit
complement to the same extent and only rarely are more than 2 or
% doses of complement mquired to cause complete lysie of the test
blood corpuscles. With only one out of over IO0 different comple~
ments,have the L.end L-C.emulsions deviated more than 6 cowes of
complement. The Ce.d.emulsion compared wery unfavourably with
this. Constantly one founc it Geviating £ toc 3 doses more than
the L.and L-C.emulsions and,not rarely,much more. (table 4)

This uniformity ie z great advantage vhich the L-c.meﬁhod
possesses. Decause of the excessive anticomplementary effect of
the C.E.emuilsion,about a gquarter of the experiéments were vitiated‘
from e disgnostic point of view so far as this re-agent vas con-
cerned. Under such eircumetences,the reaction with sn urcoubted
negative serum mey appealr positive,vhereas the I-Cemethod shovie
ite certainly negative character. (table 8). But even when the
L.and L-C.emulsions were very anticomplementary,the nature of the
reaction was in no way in doubt,for even then with negative cera
the devistion of -complement with both emulsions was equel,end vith
positive sera,the I-C.emulsion geve the usual increase. (table 6).

A similar difficulty arose in the original method where the
serum by itself’axerted a marked deviating effect on complement.

Lere also,the advantage of the L-C.method wae zpparent.
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Accordingly,the new method effects a considerable saving in time
since it renders one dgﬂost entirely independent of variations 1n
complement.

The superiority of the nevw method both as regards Gelicecy
end reliatility heving been thus eetablished,I have relied upon
it entitely in the diaghostic examination of sera,of vhich more
than 450 heve now been tested,and the results fully tear out the
claime made for the method.

liow; only half the qpantifies previously recommended are
.employed e the results are equally accurate,a considerable
saving both in ﬁims and materiai being thus effected. As the
result of meny tests,I have zdopted the folloving doses of com-
plement in disgnostic exaﬁinations:-

(4) Three tubes,each containing O.3cc. of L. emulsion
and 0.025cc. of the serum (579C),and increasing
amount of complement,namely,O.OBcc.,0.03500;,and
0.055cc.

(B) TFive tubes,ecach containing 0.3cc. of L-C. emuleion
end 0.C25cc. of the serum,and increasing emounts
of complement,namely,Q.OZCC.,0.03500.,0.055cc.,
0.08cc. and O.IIcc.

Controls.

(a) Two tubes,esach containing C.3%cc. of L. emulsion,
+ith 0.0IBcc. of complement in one and ¢.C2ccc.
in the other tube.

(b) 1Ie exeactly similar to (a) except that L-C. emulsion
replaces the L. emulsion.

(c) One tube containing 0.3cc. HaCl solution plus ¢.C25cc.
of serum plus C.CZ2cc. of complement.

(&) Tour tubes,containg C.fcc. ¥acl solution with C¢.CZ2cc.,
C.0%3ce.,0.04cc., and O.06cc. of complement (previous-
ly diluted eight times with 0.85% LWaCl solution).

- . 1
These sre incubated as usual and,at the end of Iz hours,
C.5cc. of suspension of sensiticed corpuccles ie edded
to each tube and zll are sgain incubated.

(foot-note) Throughout this paper,the quantities mentioned in the_
tables are those used with Icc. of the suepension of cersitisec
corpuscles;vhere only half cmounte were used in the experiment
the figures have been coubled in the tebles,s0 as to avcid
confusion.



S !

_repeloug . o:UlL”

P
SR

e e < oo ——— i

. . . AL .
Ae the resulit ol e very extensive experience vith, -0 retlol,

e, Tew spnomelously rescting sera heve been met vith,i.e. sera,ihich
with 1-U. emulsion deviate not more than 2 to 3 doses of complement
more then vith L.emulsion,or which even deviete equally with both
emuleions,but the total abscrption of complement by each emmlsion
with the serumnis‘much grester then that by a known negetive cerum,
exemined as control with a corresponding emulsion and complement.

. ('table ’7}

such esnomelously rescting eers behave in the same way on
repesated examinations with different specimens of complement,so that
the irregularity is obviously a qua#iity irkerent in the sera. The
fect,that ceses,which Lheave yvielded markedly positive cera,later on,
either as the result of itrestment or spontaneously,come to give ithis

anomslous result,points almost conclueively,to the interpretation

of such enomslous reactionses real positives.

Appicaxidn of the L-C.method to the examination of the spinal fluid.

The method ie equally as reliable in the investigetion of the
reasction with the spinal fluid eas with the blood serum. It ie not,
however,necessary to heat the epinel flulde,since non~specific re-
actione are not obtained with the unheated f£luid from non-syphiliiic
cases;much larger amounts of this fluid must be employed then of the
blood serum. Iiex ljonne® states that es much as Ic.c. of the cerebre
epinel fluid cen be used vwith out fear of non-specific cegeg giving
e positive reaction. Ga:nd.le:6 regularly uses 0.8cC.cC.,and mentions &
case of general paralysis in vwhich this smownt reacted positively
whilst C.5c.c. gave & negative reesction. iorton adopted the follow=-
ing procedure:-the L.snd IL-C emulsions are maede in the usual pro-
portions but the cerebro-spineal fluid replaces the salt solution,
thus,0e3c.c. 0f L.and L-C.so0lution is run on to the surface of Z2.Ic.cC.
of the cerebro-spinal fluid,which must be free of blood or cellular
elements,and the emulsions made by gently rotating the tubes eo 28
to obtain the meximum turbidity;for the ‘Wessermenn teet,Ce.lcocs OF
the T.emulsion is put into each tube of one series,and 2n egual
amount of the I-Cemulsion into each tube in tre geconc cerieg.

Increesing amounte of complement are then added in the usual vay
8y,
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and afterlincubation,o.ﬁc.c. of senegiticsed corpuecles adGted. sorirole
must aleo be put up,the smount of complement absorbed by C.4c.c. 0
spinel fluid being tested for,and also the inhibitory effect ol
corresponding smounts of L. and T-C.emulsions,made with saline in-
gtead of the spinal fluid. "he criterion of a positive result ie
the some s With the blood serum.

I have obteined very sestisfactory results by the epplicetion of
" thic method to the examination of the gpinel fluide in ceses of
insenity. The spinal fluid reacted poeitively in 3I out of &J ceges
of general peralysie (it is notewortﬁy that the two negative cases
were examined when smaller amounts of the fluid,C.Ic,o, Were belng
uééd with Ic.c. of the corpuscle¢ suspension}
o Apart from generasl paralysie,the spinal fluid wae negetive by
this method in 5I ceees Where the serum reacted negatively; aﬂ&i;G
out of 37 cases,with no clinical evicernce of genersl paralysis,
vhere the serum wag positive,the spinal fluid reacted positively.

0f special interest zre & casee of genersl peralyeis @nc I of
cerebro-spinal syphilis,in which the epinal fluid gave & poeitive
resction vhile the blood serum reactec negatively. In & of these,
the serum subseqpently reacted positively,but in one,2 genersl
peralytic,the reaction of the ‘serum remained persistently negeative;,
in this last case,the post mortem exsmination confirmed the disg-
nosie of genersl paralysis. This case helps to establish the im-
portent fact,which has been previously denied,that s cezse of gener-
al paralysis may run its full course without exhibiting a positive
resction of the serum,and affords further evidence of the paramount
value of the positive reaction of the cerebro-spinal fluid for mekirg
s diasgnosis of syphilitic affectlon of the central nervoue cystem.
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TABLE I

!
' Dogee of Complement required to cause Just Gomplete Lysis with-
~0.6cc LIV.6CCL.Cl O bccG.E‘O .6cCc T 10 BCC LB[0.BCC | 0.00CC

Emulsion Bmulsion Emulsion CeEe. serum
+ 0.05cc +0.05cec + 0.05cc Emulsion Erulsion Emulsion (579C) +
of serum of gerum of serum ; § O.6cc salt

(579C)" (57°¢) (57°C) alome  alone | alone | solution
‘ - \ | ‘

fegative 1o 10 10 3 g 2 3

.f‘aerum § ; 24 . R4 8

These two sers were examined at the same time. The table shows
that a negative serum in the presence of lecithin emmlsion may

i absorb more complement than a positive serum under the seame conditions.

TABLH®H 2

.Dasees of Complement required to cause Just Complete Lysis with
§ [1 ! ‘ Il ‘
O.8cc L..0. 6cc L.C 0.8cc G.E.YO 6cce '0e.6cC i0.8cc!0.05¢ce
Emulslion | Emulsion Emulsion L. L«Ce C.E. serum
+ 0.06cc |+ Q0.05ce + 0.05cc Emulsion FEmulsion BEmul- (57°C) +
of gerum  of serum of serum sion 0.Bcc salf
(57°0) (579Q) (5790). alone _ alone alone solution
Negative :
{| " seTum 2 | 2 2 I I I : 4
§ Positive | ; | l
3 gserum IO 26 ‘ 56 E I i ‘ I i I i 2
1 T

These two sers were examined at the same time. The negative
serum al;sorbed equal amounts of complem%xt in the presence of both

lecithin and lecithinecholesterin emulaions,whereas the poaitive serum

‘showed & marked increase in the amount of complement absorbed in the

presence of the lecithin-cholesterin emulsion.
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_Doses of Complement required to cause Just Complete Lysis with
O.8cc L. 0.8cc L.Cos O.68cc C.Eel Os6cCC Q.Bce 0.Bcc! 0.Cbcc
Fmulsion Boulsion | Emulslon Te. I-C. C.E. cerur
+ 0.0Bcc! + 0.05cc h+ 0.05cc | mmulsion| Emulsion |Boml-| (57°C)+
of serum of serum |of serum sion| O.6cc

1 (57°0) (5790) \ (5790C) alone alone |alone| eali sol.

; |

fueestive | 54 3/ 3 I I 2 ‘s

4 serum L ,

{Positive| 3% 63 7% I I 2 :

L; seTum

: _ | I E n e

7

ﬁwoubtful.

5:r°10

;;“.unt of complement absorbed.

This table shows that the Tecithin-cholesterin emlsion in the

i presence of a weakly positlive serum gives a marked increased in tae

With the crude cextract the reaction is

The negetive serum,examined simltaneously,8erves ag a con~

NO . of

experiment complerm,

Dose

of ut

Amount of Complement absorbed bvamulaions

O.6cc of L.
emilalon

O0.8cc of TI=Ce
enmlsion

O+.6cc of C.E.
emmilsion

I

0.0075¢cc |

0.005¢ce| “nomplete lysis
o.obsec O;Ségigti“i";m
0.005¢ce O;?,i;iei‘ésiysis
0.008cc | Caonos s I vete
0.0060c oégigggtiuigsis

0.0Icc Just
complete lysis

0.025cec just

0.0Ibcc Jjust
complete lysis

0.025¢cc Just
complete lysls

0.0Icc just
complete lysis

0.025cc just
complete lysls

0.0I5cc just
complete lysis

0.0I75cc Just
complete lysis

0.035cc marked
lysis

0.035cc just
complete lysis

0.025¢cec just
complete lysis

0.03cc trace
of lysis

0.035cc trace
of lysis

0.03cc distinct
lysis

.....




-
Amount of Qomplement absorbed by
0.6cc L.|0.6cc L.C40.6cc C.E4 O.6cc |0s6cc |0.6ccC 0.05ce
emulsion| emulsion |emulsion L. 1-C. C.E. serum
+ 0.05¢ce|+ 0.0Bcc |+ 0.0Bce |emulsion erml- |emul- (57°C) +
of gerum of serum |of serum sion gion [C.6cc s=lt
(679%) | (87°C) | (57°0)__| elome | =alome| alone solutlon_
Negative | 0.04cc 0.04cc ¢.085¢cc 0.0I5cc | 0.0I75¢cc 0.03| 0.CI75

SERUM justcom-| com- Just o Just Just cc.dis- cc.
plete plete + complete complete| complete tinet just com-
lysis plete

|

Positive | 0.035cc 0.065cec  0.09cc 0.0I5cc | 0.0I?5{ 0.03| 0.0I75
gerum justcom~ just | Just Just cc.just cc.dis- cc.
plete com~- omplete complete| complete tinctl just com-
plete T lysig o»plete

Dose of Complement = 0.006cc

In teble 5 a negeative serum appears positive in the presence of
of sn emulsion of Crude Extract because of the marked enticomple-
nmentary effact of that re-agent. The lecithin-cholesterin method
shows its trwe character. A positive-eerum,examined at the same

time,is shown for comparison.

6 9 84”08 abs 0t



k3
o
b
t 1

&

2]
o

Dose of Complement

s ses e v

= @001500

R EE RN N

CeCccl.ell.
solutiont
Negative Tmulsions. smounts of Guinea-pig's complement| complement
serunm “
(579C), . O.6cc 0.07cc O.IIcc O.16cCC C.GCoce
~! L. Distinct ljarked Complete ot
0.Cbcc. L-C. " Almost Lo ﬁlmoizte
complete omp
Syphilitic
se
(57°C) C.6cc _ C.Ib6cc Ce.22cC C.8cc C.Cicec |
‘ : L. Very Complete oo
1 0.05ce merked Just
v 1-C. 0 Faint trace |[Almoset complete
‘ : complete
- prmlsions O.6cc + Complement 0.05ce = No lysis.
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TABL B 7

0. & sl
jegative . ¢ soluuion
serum mmlsions Amounts of Guinea-pig's Complement Lo lerwi

(5706) T " 0 i et + o]
' _ Q.6cc C.04cc G.07cc O.IIcc O.IGce O.(4ce
’ 0.05000 Tie ) Comple'te cee ose ceos
B : Complete
'000500 IJ"G- " e e eaee s ee
‘iAnomalous
- Serum
L (5790)
0.05cc. L. 0 Distinct Marked Complete | Just
0.05ce T=Co 0 ' 0 o Just 0 complcte
—-
Frmulsions 0.6cc + Complement 0.03cc. = Complete -
Dose of Complement = 0.005cc.
' C.6ce naCl
Negetive golution +
?ergm Foulsions Amounte of Guinea-pig's Complement Complemert
5770) ‘ \
Q.6cc C.04cc 0.07ce 0.IIcc O.I6ce Q.04cc
0005060 IJO Just e s s o0 s e
complete Complete
000500 I("'Go " n e 00 o0 0 e e
Anomalous
serum
(570C)
0.0bcec T Faint Distinet Almost Complete
trace complete Complete
0.05cc L=-Ce. woon " Merked {Just "

Bmulsions 0.6cc + Complement 0.03ce = Complete.

Dose of Complemént = 0.0I5cc.

@ s 088 Aae s o
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Conetituents employed in the Jassermann Reaction.

In thie section,only thoee points sre mentionec in detsil
which sre new or which have not met with general recognitiomn.
They vill be treated under the following heads:-

T. The complement,especially in reference to ite veriebility.
2. The haemolytic system;an encuiry into the relative veluce
of ox snd sheep red blood corpuscles plus their homologoue
immine-bodies asg incicatore for complement.
%, The "antigen®;a continuation of the investigstion into ibe
-gfficacy of the lecithin-choléstérin method.
4. The serum;(e)effect of healing sers in the Wassermenn
reaction.
(b)effect of using different amounts of serum
in the Wassermenn reaction.
(c)Wechselmenn's method of converting & negztive

into & positive reaction.
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As complement ,normal guinea-plg!s serum vas employec. ile
animal ie bled from the carotid vesesele snd the blood ig received
intb e eterile vessel;after the serum has separated,the vhole i=s
trsheferred to the ice chest. The complement is ueed I8 - 24
hours after the blood has been shed since it has been shovn by
Lrovning & lisckenzle that quite fresh serum is apt to be Lhyper-
sensitive to deviating sgents of verious kinds and thet relisble

reslfdte cennot be obteined by its use.
The complement of serumvaries greatly in difTerent members of the
seme species. Thus guines-pig's complement shovis considerable
varistions in both its haemolytic power end ite deviabiliity. such
widely separated smounts as 0.0C25cc. and (Q.0dcc. of guinees-pig's
gerum mey be required to lyse Icc. of o. 5%sucpension of eensitised
ox's Ted blood corpuscles,although the minimm heemolytic cose
generally liec between C.CCbcc and 0.0IScc.
Tith regard to ceviebility,similer individual veriations are founc.
Teble T. shows the results obtained in the Vassermann reaction vith
& normsl serum tested with four different complements. It will be
seen that very c¢ifferent émounta of the indivicduel complemente ere
‘devieted by the mixture of serum and rantigen®,without defirite
krelationship to the haemolytic variations. Thus in (3) the serum
plus "entigen® deviates more complement than in (4),although the
minirum haemolytic dose of the former ie sctually less. The results
of the examinetion of & nommal serum vith two cifferent complements
ere shotm in table 2. iuch greater deviation hes occurred with
complement (2) then with complement (I). Theie phernomens ore

due to properties of the individusl complement - contecining sersa
and not to the other resgents. Iut they occur more readily with
" certain "antigen". As has been previously shown,(p.IQ)e& cruce
ealchholic extract of ox liver causes marked deviation of comple-
ment much more frecuently than alcoholic solﬁtidns of lecithin and

lecithin-cholecsterine.
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TABLIE 1I.

showing the smounts of Complement abeorbed by & non-syphilitic

gserum at various times,s different guinea-pig's serum

being ueed each time.

Irulsione Q.6cc.t Amounte of Complement. TDose
geruw (57°C) ’ ' - of
C.C5ce 0.02ccCe O.04cc. Q.0'7CCe O.Icc. | Complement
Le.emulsion Just cos cos coe
I. complete CeGICCe
L-C. " |Complete oo e vee oo
L.emulsion lelmoet Complete cee cee
2e |complete ) Qe.CICCe.
L-C/o 1 Jus-t " t * e 0 e e o
L.emulsion oo oo | e Very
Se ' marked 0.0I20cc.
L"‘GQ i ee e s e ) " n
L.enulsion Liarked Very Complete oo
4. marked 0.C2cc.
'L..O. 1 tt 1 ] n ’ es s

I. Serum Q.Cbce +

COLTKOL So

NeCl solution O.6cc + Complement 0.02cc = Complete

mmglesions O.6cc. + Complement 0.02cc. = Complete.

g. Serum O.0bcc ¢
Irmlsions

3. Serum Q.05cc ¢+
Bmulsions

4. Serum 0.05cc ¢
Imulsions

1jaCl solution O.6cc + Complement (.CZ2cc = complete
C.6cc + Complement 0O.0Zcc. = Complete.

Nacl. solution Q.6¢cc + Complement (Q.04cc = Lerked
0.6cc + Complement 0.08cc = liarked lysis. 1lysis.

Tacl solution O.6cc. + Complement 0.04cc® Jumt
0.6cctComplement C.O4cc = Just complete. complete



Showing the amounts of Complemenf absorbed by a non-

gyphilitic serum .| wih two different complements.

'Emulsions C.6cc.+ Amounts of Guinea-pig'e Complement. oce

Serum (579C). oi
C«05cc. - Q.04ce 0.08cc Ce.I2CC Complement.

L.enmulsion Almost Complete cee

I. complete CeCIECC.
T=Ca 0 ] 1 1 cee
L.enulsion piarked Very Almost

Ze marked complete O.Cshec,
L_ G . i 1 . it " 1t 1t

CONTERCTI S
I. Serum O.Cbcc. ¢ LIaCl solution C.6cc 4 Complement C.C4cc = vomplete
' Tmulsions O.6cc + Complement 0.04cc. = Complete.

2. Serum 0.05cc. 4 NaCl solution O.6cc 4 Complement O.C4cc.F Very
Tmulsions O.68cc+Complement O.06cc -Almnst complete. merked
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“he impgtance of thsg® points,in thelr bearing on tle
Jassermann test,is not sufliciertly recognised. In those rectlod:
vhere ¢ fixec emount of complement is used,there sre no ceorirclis
vhich are csapable of revealing the existsmce of such vericiions.
To obviate this source of error,one must use a method wherc tle
deviction of complement,produced by the different reagente,is
ectimeted in coses of complement,as in the (rude-extrsct method
of DBrowning end liackenzie snc the Lecithin-cholesterin metlod of

Brovning,Cruickshank and Liackenzie.

The Leemolytic System.

In the varioue methode of cerrying out the Tessermenn’ test,
the most commonly used haemolytic systéms are of ox or sheepn cor-
puscles with the homologous immune serum from the rabbit. . few
workers,as lioguchi,uee human corpusclee vith immune-body Ifrom the

rebbit.

The corpusclee in the defibrinsted blood are veched frece
from serum thrce times with 0.85% LaCl solution by certrifug-
alizing. A 5% suspension is then made by adcing & psric of
the centrifugalized deposit of corpgtcles to 97 perts of salt
solution;to this,5 times the minimum haemolytic dose oI lmmune-
body is added and the mixture is ellowved stand for &1 lenst
ten mirutes. The corpuscles are thus sensitised end tct re
indicetor for complement.

Throughout thie work,the ox-rabbit heemolytic system hreg been
employed,but in order to determine whether va iations in coryle-
ment could be obviated by the use of & sheep-rabbit system,ce
Eoes meintsine,s large number of sers vere tecstel vith seven
Gifferent complements,the ox-rebbit and sheep-rabbit indicetors
being used simulteneously;in addition,other sera were testec witlh
four different complements,the sheep-rabbit system being =lone
employed.

Table I. showe the minirmum haemolytic doses of complemert in
the different experigments. Where the two indicators were used
together,the doses of complement were alike in three cesges;in

other three,very little cdifference existed,whilst &n the ceventh



the greatest difference occurred,tlhe cose of comrlement vwitl ci-
corpuscles being 0.0I75cc. and vith sheep corpuscles (G.0Lcc.

nhe gecond psrt of the table gives the four complements tectoc - iti
sheep corpuccles zlone,end 1t ie seen that the haemolytic vrlues
very considerably.

48 reguzds the effect in the Vassermann reaction,it was founc
that,as & rule,very little difference existed Letveen the ivo in-
dicetors. This is Tell shown in table 2;tv0 normal and two syphil-
itic sera,examined with the same complement,gave almost similer
results with both indicators,although the doces of complement vere
Cifferent. Teble o chove a nomal serum Geviating somethet more
complement with the sheep-rabbit than with the ox-rabbit cyctem,
the Gose of complement being the seame in both cases.

Again,variations in deviability of complement vere Tourc 1o
occur vith the cheep indicator. Thus,in teble 4,are representec
“three normel sers vhich,with sheep corpusclee,are 211 devialing
alike in the presence of "antigen". cn the other hand,s dirfer-
ent complement,vith the same indicator,ehows much greater onc very

varisble deviability with other three normsl sera (table 5).

Conclusions.

T. Variations in (a) dosage and (b) deviability of Fuinea-pigts
complement occur vwhen cheep's red blood corpuscles plus irrune-
body are used as indiceator in the Vassermsnn reaction just 28
vhen ox's red blood corpuscles plus immmune body are used.

o. T"here ig almost complete parallelism betveen the beheviour oI
AEane
the tto indicetore vith the,especimen of complement. ILence there
ic no specisl escdvenisge in ucing sheep's Tred blooa corpusclces
as indicator.

Z. The individual variations in complement are independent of the

haemolytic system employed.

Reference.

boas,Die Tassermannesche neaktion,Berlin,I9IT.
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" TABLSE 1

.The follovwing minimum haemolytic doses were obtecined by tecting
complement with ox-rabbit and sheep-rebbit haemolytic sy:cteme

simultaneously.

Doses of Complement with

Ox's blood corpuscléL Sheep's blood corpuecles
I. 0.0I75cc. - 0.0I75cc.
2e 0.0I25cc. O.CIcc.
Se 0.CI75cc. 0.CIZ25cc.
4. 0.0I5e¢€~ 0.0Ib5cc.
5. 0.0Icc. 0.0Icc.
6. - 0.0I75cc. 0.0Ibce.
7 0.0I75cc. O.CIcc. 1

The following minimum heemolytic doses of complement were

obtained with sheep-rabbit haemolytic system,used alone.

IO ’ 0.0ICC.
B 0;0175QC.
Se lOQOICCo

4. 0.02cc.
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Four se?a,tested gimultaneously in the l'essermenn resction
vith ory-rebbit end sheep-robbit hsemolytic systems.

‘ ] C.6cc 10T
Negetive | ) scluilicrnt
Serym mulsions| Amounts of (juinea-pig's complement Corrlement.
(577C) 1 :
0.05ce Cebcc. 0.04cc [0.0%7ce |O.ITIcc |0.I6cc | C.B22cC C.Cice
OX :[;‘ Oomphl o o0 .« o0 e o o e ¢ 8 Almos‘t
L=C. " oo oo e cee complete
.‘L. Justte e o8 . e 0 LR IR ] L B
theep com.p_Eé Complete
LfC- Gompoo e s 0 e o @0 LK ) e o0
Negetive
Serum
- Lie Compt'? cs e ee e coe e oo P
< L—C- JUSt " a o0 o;o s e 0 s 00 uomPlEte
: te
sheep | Prg. SRR oo | |l |cemelets
sypbilitic| -
Serum |
..  |pistin®|uerked |Complete| ... oo vory
Cx L-Ce. -0 0 C Dietinct|Very méfkcd
. marked | T
L’ O 0 Complete oo s e VCIy
Sheep 1= 0 0 0 0 Merked |marked
Syphilitic
Serum
e Lo Almo%t Comple‘te ee e ee e ceo s
0x comp*s ¥ Almost
I~C. [Faint Distinet Just Complete «.. complete
_ trace complete
LO ‘ Comp?? ° e e e oo LI ) LI A ) JUSt
cheep I-C. [race [liarked | Almost | Complete ... complete
“. complete

0x. Imulsions C.6cc 4 Complement O.0Z2ce Just complete

1" "

Sheep. " Oe.6cc 4 " 0.02cc .

Ox. Dose of complement = 0.0I75cc.

sheep. " ™ n = 0.0Icec
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Non-syphilitic serum itegied in the Jassermenn reaction with

ox-rabbit and sheep-rabblt haemolytic systeme simultanecously.

serum 57°C. Tmulsions. | Amounts of Guinea-pig's Complement.
Ce.Cbcce O.6cc 0.05%cc. 0.C4cc C.C'ce
0x's corpuscles. L. Almost Just Complete
' complete complete
" " L-C. " " Complecte "
Sheep's corpuscles. Te Very marked |Almost Juet
complete complete
" . tt L_C . " " . Just 1 Complg'tg
: ]
EONTROL S.
O0X. Serum 0.0Bcc.+ WaCl solution O.6cc.+ Complement O.03ce = Just
‘ complete.

R Sh.eep . M

~

0 00500 o+

114

o.sccof

C.03ce

1" 't

O0x. Jrmlsions O.6cc. + Complement C.05cc. = Almost complete.

Sheep. "

C.6cCcy + 1

Doses of Complement.

ox

C.0bcc. =
g . 0.01 500_.
Sheep 2 0.

Q0Ibcc.

1t 1"




sheep-rebbit haemolytic system. To show variability in

complement. Thrée non-syphilitic gera tected simulten-

eouely with the seme complement.

Amounte of O.6cc.1“J"aC,'1
Guinea-pig's solution +
Negativg serum mmleion | Complement Complement
(5790
C.0bcce. Ce6ce C.C4ce C.C3CCo
| . mplete ust complete
Cece 1. %_c. Co :‘? » J P
 Case 2. e Complete Liarked.
T=Ce. !
3 Te {Complete Just
Ce. e L-Ce " complete.
Tmuleions O.6cct+Complement C.Cz2ce. = Complete.

Dose of Complement

= 000175000

Thia tsble shows the results obtained with a

non-éeviable complement.
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TABLE b

cheep-rabbit heemolytic system. T ghow variability in
complement. Three non-gyphilitic sera tested simultaneously

with the same complement.

C.6cc Lrul
golutiord4
Negative |Zmulsions | Amounts of guinea-pig's complement Complement
Sera ﬁ '
(579C) C.5cce. 0.04cc. C.C7cc. G.IIcc. C.I6cc. C.C4CCa
L. Very Complete coe coo
Case I. marked Complete
O‘OJCC. L-O. . " " " o & @ e o0
o L.  lisrked |almost |Complete| ... .
Caser8. complete ve}{y»f
C.Coccee. T=C o n n " 1" cee meTreeC
3 I. Trece Merked Almost Coﬁbiété—“n B )
Case o. complete Larked
0.05¢cc. " Te=Ce " 1 1 " n :

mmuleions Q.6cc + Complement Q.0Scc. = Almost complete.

Dose of Complement = 0.02cc.

This table shows the‘results with & deviable complement.
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"Antigen"

Under this heading,I intend merely to deal with lecithin and
cholesterin in their relation to the Lecithin-cholesterin method
of performing the Wassermann reaction. In the course of the
investigation into the efficiency of the Lecithin-cholesterin
method,the effect of using different emounts of lecithin,and the
comparative actionof lecithins from different sources was studied.

Prepardtion of lecithin.

A crude extract of ox liver (obteained by macerating I paxil
of tissue with 4 parts of 95% alcohol) was evaporated on a
weter-bath ot 60°C. The residue was rubbed up with quartz
sand and repidly extracted with ethyl acetate at 60°@¢. The
portion,which precipitated out of the ethyl acetate on standing
in the ice chest,was again dissolwed in ethyl acetate at 60°C.,
and sgain precipitated as before,this process being repeated
until the supernatant fluid was no longer coloured. Th.e
precipitate was then dimolved in water-free ether and precipi-
tated with acetone,the trestment with ether and acetone being
repeated three times. Iinally,the acetone precipitate was
rubbed up with quartz sand and the soluble portiomn,lecithin,
taken up in aebsodute alcohol atl room temperature. The alcoholie
golution waee then titrated.

Different smounts of lecithin.

The alcoholic ox liver lecithin solution wes diluted with
aldohol invarying proportions,snd,to a portion of each,I% choles-
terin‘vas added., ZHmulsions were then made (I part of leecithin
solution and of lecithin-cholesterih solution to 7 parts of 0.85%
NaCl solution)so as~to obtain the meximum turbidity;thus the samount
of alcohol wae the seme throughout. '

The general result was that the larger smounts of lecithin,
within certain limits,caused an increased devietion of complement
along with syphilitic sera. The seme incresase occurred when chol-
esterin was added to the lecitﬁinﬂéolution (table I). In some
cases,however,the same smount of complement was absorbed by the
different smounte of 1ecithin plus cholesterin along with syphil-
itic serum (table 2). (Qccagionally,s zone phenomenon occurred;
thus,in table % ie shown a eyphilitic serum deviating less comple~
ment along with 0.I% lecithin plue I% cholesterin thean with 0+01%

and 0.756% leecithin plue I% cholesterin.
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Jor £11 precticel purpoeeE,n (.75, @lcokolic colution of
lecithin and o .75 alcohclic solution or lecithin plus i
cholesterin vere found to be suitable. “he point of impori:: oo
igthettre lecithin-cholesterin solution should deviate more corple-
ment then the lecithin solution along vwith eyphilitic serum,11iici
devisting the gsme emount along vith normel serum;vith thece prc-
portione,this phenomenon practically always occurse.

It should be noted thet the alcohol,present in these coluricns,
eids the deviation of complement. By incressing the amount of
alcohol (within eertain limits) a gréater deviation'of complement
is produced;at the same time,the inhibitory effect of the verious
emulsione on complement is the same ( table 4).

Tecithin from various sources.

Tecithins,prepared from ox's liver and heart,pig'e liver,hecext
and brain,and egg yolk heve been tegted in the agsermenn reecctiol.
Thece were ell prepared from fresh organs of healthy adult enimsle
by the process already described,and vere tested eimulteneouvsly
vith & ctock ox liver lecithin solution. A Ge75% solution of ezch
in slcohol,with end without I% cholesterin,wefe used.

Tt vae found thet heart lecithine geve the greatest devietion
of complement eslong vith eyphilitic sera;brain snd ege yolk lecitlirs
geve leest,whilst liver lecithins occupied an intermeciste poeitiorn.
Specimene of commercisl ovo-lecithin (Foulenc Freres end Pilecel
geve similar results to the egg yolk lecithin. The inhibitory cfiect
on complement of the various lecithins by themselves ¥as £lisht rnc
precticelly equal (tesble D).

The heart lecithin,although leading to the greatest cevirllorn
of complement,was found to be unsuiteble in prectice,eince it come-
times led to a positive Wassermenn effect with known negative cere,
i.e.,the heart lecithin plue cholesterin can deviate more complement

then the lecithin alone in the presence of a non-syphilitic serum

(tekle ©).



Trom the ebove reeulte,it is cleer thet the moetl suitelbl:s
lecithin for use in the Jjassermenn test ig one prepered fror ¢
freeh heelthy liver. l'ext to heert lecithin,(a) it fixce roet
complement witha syphilitic serum; (b) it leads to the grealest
increesge in éonﬂtplement deviation with cholesterin slong witk
gyphilitic eerum; (c) unlike heart lecithin,it does not give =
greater deviation of complement with cholesterin then vithout 1t

in the presence of e non-syphilitic gerum.




TABLE 1.

o Jyphilitic| amounts of (Guinea-pig's Complement
O.6cc of Imulsion | Sgrum '

of 0.04c.c. 0.07CeCos
Lecithin 0.0I5% 0.05c.c. |Just complete|Complete
Lecithin 0.I% 0.05c.c. |Almost Complete

complete
Lecithin 0.75% 0.05c.c. |[liarked Complete
. CeICeCoe O.I4cC.C. OeBC.Co

Lecithin 5% ; Ve
Gholestergnpffa i C.05c.c. |Trace m;gked Qomplete
%ggizgigrgnIéﬁ 0.05c.c. |Trace Marked Very marked
gggiggigrgﬁvgé t Q.05c.c. |Faint trace [Trace Farked

CO0OLTROLS

gerum O.C5c.c. F a0l solution O.6cc + Oomplement 0.C2cc = Complate
BEmulsions QO.6C.Ce
Leolthln 0. 0I5p + Complement 0.03c.c. = Complete.
Ol + n 0.03c.c. = "

" 0.75% + n Ce. 04c.c. = "
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Influence of heat on the blood serum in

the Wadsermann Reactmon.

In the original Wassermenn test and in most of its modifica-
tions,the sera to be tested are first of all exposed to & temper-
ature of 55°C. - 5790. for helf an hour. There are two reasons
for this ;firstly,to destroy any complement conteined in the sera
and secondly,because certain negative sera in the unheated state,
along with "antigen",can deviate a large amount of complement,
i.e.,give a positive reaction. Heating to 5590, has a marked
effect in diminishing the power of all sers,nommel and syphilitie,
to deviate complement slong with "antigen".

EOguchiI exposed the se from a case of secondary
eyphilis to temperatures of 45°C.,50°C.,55°C.,and 60°C¢. for
o0 minutee,and then determined by fixetion gf tests the
smount of antibody available. He found that it was greatly
reduced at 45°C.;at 50°C. it was reduced to one half,and at
559C. to one quarter of the original smount,and at 60°C. it
was still further diminished. He also studied the rate of
destruction at 55°C. at 5,10,20,20 and 60 minute periode.
During the first 5 minutes,the antibody was reduced to one
third of the original smount,after Z0 minutes to one fourth,
and after I hour to one tenth of the original;thus,he found
the rate of destruction to be greetest during the first 5
minutes. 5

Sachs® states that exposure to 629C. for 30 minutes
destroyks the reaction of a gyphilitic serum.

The principal reason for heating sera to 5590. previous to
exeminetion in the Wassermann test. is,that certain normel sersa,
in the urnhested state can give e positive resction,a property

destroyed by heating (Sachs).

Browning andMackenzie3 obtained positive results in a
number of caeses of scarlet,enteric and typhus fevers,in
eclampsia and early dementia,vhen the sera were used fresh,
whereas control experiments with the same sera,after heating
to 57°C.for helf en hour,all gave negative results. They
used an emulsion of crude alcoholic extract of ox liver as
tentigen". Boas® found 45 poeitive resulte out of 220
normel ceces when the sera were tested unheated,vhereas all

were negative after heating. : :
On the other hand,NoguchiI*maintains that,in his modifica--
tion of the Wassermann test,sers can be used either heated
or urheated since he has found that,vhen the "antigen" is
“in the form of acetone-insoluble lipoidse,anen-cpecific

reaction is not obtained with the urhested serum.




Jyphilitic sera do not lose their pover to give = posltive
reaction as the result of Leating,elthougzh in zll casee there
ie a greatly diminished deviation of complement ss compazred itk
the frech serum.

The following experiments were undertaken to determine more
preciegely whet influence heating hed on sera in relstion to their
Wsssermamm effect. The L-C.method of Browning,Cruickshank and
Mackenzie has been employed throughout ,although a Ifew caces have
been tested at the same time by the method of rrowning and Lec-
kenzie using = crude alcoholic extract of ox liver.

sirst of 211,z number of sers,boik normal end syphilitic,
vere tested in the fresh state anc sfter heating to 57°¢. for
half an hour. In =11 cases,heating produced a merked diminuilon
in the amount of compBement deviated along with L. and L-C. crrul-
gions (table I). On the I-C. criterion of a positive result,
three unheated nommal sera gave pocitive reactione (teble 4,0 ¢ O
In sll1 of these,more complement 1e fixed in the IL-C.than in the L.
series,the Gifference being © hesemolytic dosee of complement in A.,
6 dogsec in D.end 9 coees in C.;this last case also gave a pooitive
reaction with crude extract emulsion.

The experiment shown in table 2D. 18 Very interestingjit shovs
an urheated normal cerum vhich hae deviated 28 dosee of complement
zlong vith emulsions of lecithin,lecithin—cholesterin and ciuce
liver extract. Ey the 1L-C. method,this regult rust be concicGeres
negative since exactly the same of amdunt of complement is devi-
ated by the serum witheach emulsion. However,on the absolute
besis of a positive reaction of the C-ii. rethod,the serum 1s poci-
tive with 211 three emulsione.

In the original Wessermann resction and practically all its
modifications,s positive result depends on the fect that serum =nd
"antigen" together can deviate s fixed smount of complement (Cl.IcCC

and more recently G.05ce),vhilst neither of them alone can do 50

[ *
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7able I A.&B. and table 2 B.,C.and . show that sn unheatew 1oni: ]
serum along with "antigen" can deviate this emount of complencr®,
end therefore,by these methocs,meny unkeated negative sers " cul.
give ¢ positive result.  With thew I1-C. method,hovever,this
heppene less frequently eince the ;ncreased deviation of comple-
ment by the fresh serum is generally eaqual in amount with both 1.
and IL-Ce. emulsions.

47 ith regard to Woguchi's statement,that such non-speciiic
reactions vith urheated sera Go not occur with acetone-insolulle
tipoide as "antigen",these resulile ere not in sgreement. uch
tentigen® ig used in the L-C. method,and yet with it,se hes Loen
seen,positive resgults vwith urhested normel sera can be obtained.
In sddition,lioguchl uses a fixed amount of guinea-pig's complerernt
(usually 0.04cc. plus complement in frech human &erum,c.czcc.);
and ot the sbove experiments show,en urheated normel serum 11th
an acetonéﬁboluble lipoid can deviate a rmuch larger amount than
that. Cther methods,such as Lecht's,3terfn's,Tschernogubov's,
¥leming's and Bmery's,in vhich the complement used is thet present
in the unheated humen serum to be tested are all clearly open %o
the denger of Tecording positive recults from negetive cere.

/( Aol 4 4l
7 mesults of heating sere &t cifferent temperesiures.

%

i further series of experiments was conducted to determine the
effect of heating sera for half an hour at different temperaiures,
nemely,57°C.42°C.,47°C.52°C.57°€.and 62°C.. In thie vay,I7 scie
heve been exemined with IC different complements.

The results are striking. 1In practically all cases,both noimel
snd syphilitic,no alteration occurs in the deviating power of the
serum in the presence of "antigen" up to & temperature ol 4% .

Ir a fev cases,a slight diminution occurs. Eut invariably,theTe
is = marked fsll st 529C., sné no further loss of deviating pover,

or very little,ie recorded at 57°C. At 620C., the power of 2

gypkilitic serum to give a positive reaction ie practically gone,
(tables o & 4).
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Further experimenﬁs were undertaken to determine at whatl
temperature between 47°¢. end 52°C. the loss of deviating power
occurred,but- the resukts were variable. It would appear that
in different instances,it is more marked at different temperabures.

Thus in table 5A., the results are shown in the case of
s normal serum vhich wee heated at 46°C.,48°C..,50°C.,and 52°C
for half an hour. At 480C.,rather less complement ieg devi-
ated than at 469C.,whilst at 50°C.,very little further change
ig recorded,but at 52°9C.,a marked diminution has occurred in
the amount of complement ebsorbed.

: Teble 5B. shows e syphilitic serum examined at the same
time as the sbove. In this case,practically no difference
exists in the resctions at 46°C.,48%C.,and 50°C.,but at B2°C.,
there is a coneiderable decrease in the deviating pover of
the serum.

In table 6 in the case of a syphilitic serum,it is seen
that the greatest alteration_.occurs between 50°0. and 52°C,
whilst at 469G.,489C. and 50°C.,the reactions are almos?
identical;the unheated serum deviates & little more comple-
ment then efter heating to 46°C.

A number of charte are appended which grephicelly represent
the effect of heating sera at different temperatures,as regards
the action in the Wassermann test,

Along the base lines are marked the temperatures 1o
which the sers hawebeen hested,vhilst,on the vertical lines,
are represented the doses of complement deviated. The amounte
of complement sbsorbed by the sera along with L.and L-C.
ermilsions at the different temperatures are thus showm.

Charte I end 2 show clearly how the diminution in devi-
ating power of both normal and syphilitic sera occurs between
47°c. and 52°C.; in the former case,the lines representing
the I,. and L-C. emulsions are identical,vhilst in the syphil-
itic cases,they run almost parallel. In chert %,however,in
which a syphilitic serum 1ie reprecented,the L. emuleion shovs
a slight diminution in complement sbsorption up to 47°C.,
whereas the L-C. emulsion shows none;in both cases,a marked
£all occurs between 47°C. and 52°C. and & still further dim-
imution at 579C. and at 62°C. Tt is noteworthy,however,
that at 62°C.,the L-C. emulsion is deviating 5 doses of com-
plement more than the L. emulsion,a positive reaction,so that
even at this temperature the syphilitic character of the serum
is not wholly destroyed. In chart 2,it will be seen that &
629C.,e., difference in the two series also persiste in the
case of the syphilitie serum but it ig smaller in amount.
Chart 4 represents a nomal serum and it shows that,whereas
no alterstion occurs in the deviation of complement by the
.. emmlsion up to 47°C.,the L-C. emulslon is fixing less com-
plement at 42°C. then with the fresh serunm.

Charts 5,6 and 7 represent the results obtained by heating
sere to temperatures from 46°C. to 5290,

Chart 5A. shows a normal serum. (ne line represente both the
L. end I-C. seriee;a fall &n devieting power occurs between
4600, snd 480C. and agein between 50°C. and 529C¢.,whilst
between 480C. and 500C.,no alteration has occurred.
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On the other hand in chart 5B.in the case of a gyphilitic
serum,the only fall occurs between 50°C. and 52°C. A
different condition is chown in chart 6 with a negaulve serum,
the greatest fall being recorded betveen 48°c. and 50°c.,
whilgt further aslteration occurs at 52°9C. Again in chart 7,
an uvheated syphilitic serum with both L. and 1-C. emulsions
deviated more complement then at 46°C.,no further diminution
in deviating power occurring until after 50°C.

These results,obtained by heating sera to different tempera-
tures,are not altogether in sgreement with Noguchi's results. e
recordss marked loss of entibody at 459C, ,vherese I find that the
diminution usually oécurs between 479C¢. and 529C.,and in thoee
cacee,vhere a loss has occurred at less temperatures than 47904y
it has been only small in amount;however,thie discrepancy may
possibly be due to the different methods employed,for whereasg
Noguchi uses & fixed smount of complement with increasing amounts
of serum,in the L-C. method,the amount of serum is constant and the
dosage of complement varies.

As will be showm later,this seme phenomenon is obtained by hease
ing the globulins of normal and syphilitic sera to different tem-

peratures.

 Wffect of heating sera for various periods of time.

Two sera,a normal and & syphilitie,were exemined in the Teseer~
menn resction,unhested snd after heating at 55°C. for 5,I0,820,30
and 60 minutes. The loss of deviating power Was as great after
5 mimtes as after 60 (table 7). /The éerum from another case of
syphilis was heated at 48°¢. for 5,10,20,3%0,60 end I20 minutes,
and here slso practically no difference was found in the smounts
of complementrdeviated with both L. end IL-C. emulsions at these

various periods.

7'Anticomglementary effect of heated and unheated sers.

Aof that complement. Thus the differences obtaiined in the Veassermam

AS a general rule,heating has 1o effect on the amount of com-
plement absorbed by the serum alone. In only two instances dld
the freeh serum absorb more complement by itself than the serum

heated to 57°o. for half an hour,and s the seme complementVWas

used in both cases,the result was probably due to some peculiarity

[
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reaction by unheated and hcated sers cannot be explezincd by

alteratione in the anticomplementary efiect of the sera Ly themo i

—_

// /'l

I.

2

4.

7

temperature of 559¢.

Conclusions.

Both normal and syphilitic sera,along with "antigen",deviate
much more complement in the fresh stste than after heating.
Thie property is destroyed by exposure for 5 minutes to a

(3
Certain urheated nommal sera,in virtue of this propertxéare
capeble of giving a positive Vascermesnn reaction,irrespective
of the perticular "antigen" used.

In the cese of syphilitic sera,heating to 52°C. causes a dirdn-
ution in their povwer to absorb complement but does not desiro)
their power to give a positive Vassermenn reaction.

The pioperty of syphilitic sere,in respect of wvhich a positive
Tassermann effect is obtained,ie almost destroyed at 62°0.»but
even then the sera lead to absorption of more complement wiih
lecithin-cholesterin emulsion then with lecithin emulsion.

Le & tule,z Ifresh serum,normel or gyphilitic,deviates no moxc
complement by itself than after Leating at 520C.

For diagnostic purposes,it 1is sbsolutely essential to heat nll
sera at 52°C. - 5700.,in order to svoid fallacious results,ro

metter what method may be employed. P

ol
L
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Investigation into the effect of varying the smourts ol serum

in tke tassermann syphilis reaction.

It has seemed to me a point of considerable importance that
the effect of using varying smounts of serum in the WasseImani
test chould be investigated in view of the fact that markecly
different amounts-are employed in the methods in common use. 'lius
in Tassermann's original method,0.Ic.c. to 0.2c.c. of inactivainod
gserum is used along with & fixed amount of complement ana "“enki;;en
Again Bose employs a fixed amount of complement and "antigen" “iitn
increasing amounts of serum. Lrowning and Ljackenzie in theix
erude liver extract method and later Erowning,Cruilckshank and
Meckenzie in their lecithin-cholesterin method employ Ce0EC.Ce CF
insctiveted serum in the test.

Again syrhilitic sera vary enormously in their powver to fin
complement in the presence of nantigen®,i.e. the nuwber of eypiil-
itic zntibody units per cubic centimetre of serum is widely dii-
ferent in different cases. Hence 1t might be assumed that vhere
the antibody content was emall,s larger amount of serum woulc Lo
required to resct with "eantigen in fixing complement so a2s to
reveal the presence of the syphilitic infection. Thus in the
Widal resction,one typhoid serum in & dilution of I-I00 may cuauoco
sgglutination ese rapidly as enother serum in a dilution of I-=C;
Again zone phenomena may occur in the widal rcaction; Thus a
case of typhoid fever has come under my own obeservation,witk ".rose
gerum there was sn optimum smount than vhich greeter or less
dilutione gave less definite ggglutination;it is possible that -
similar phenomenon msy occur in the Jessermenn reaction.

4 mumber of sers. heve been exemined in smounts ranging rrom
0.01C.C. $0 0e5CeCas,the lecithin-cholesterin method being employet.
in 211 cases except one,where the crude liver extract method Tz

alone employed. Lowever,the results obteined in the lecithin-

cholesterin series are comp&tsble with those obteined with ciuce



extract ermulsion. The deviation of complement by & eyphilitic
serur elong with crude extrect ic genersiycomevhetl grester then
with lecithin-cholesterin,but the Gifference is smell,snd &
syphilitic serum which reacts weakly or strongly with crude ex-
trect elveye shows the same behaviour witk lecithin-cholesterir.

“he tvo most important pointe that arise out of this investi-
gation are (I) Can a negative serum give & poeitive reaction when
used in larger emounts in the test?; (2) Can a week gyphilitic
serum give a positive reaction by the use of a larger quantity
whilet %iving s negative or coubtful reaction in the emounts
generai\émployed?. These are obviously points of great practical
importence,especially in their bearing on thoee methods in viich
increasing smounts of serum zre employed,e.i. Loas! method.

In my series of cases,including 8 negative and 9 positive
pers,no negative has been converted into s positive by the use ol
larger smounts. Vith negative gers,if eny increase in complement
devistion occure with the use of larger azmounte of cerum,this ine
crease is ecuel in both the lecithin and lecithin-cholesterin
series,so that the negative character of the reaction is meinteinec.
Juck incresse orly occurred with one gerum out of the series.
.(Table I A & B)e. At the same time,the use of larger amounte
of negsative sers hes never led 1o suck en incresse in complemernt-
fixstion with the lecithin-cholesterin epmilsior =& would give ©
positive result on the absolute beeis of the crude extrect methol;
for vhere such increase occurs,it is accompanied by an increasec
anticomplementary effect on the part of the serum by iteelf,vhich
fully esccounts for the increased deviation of complement in the
presence of tantigen'.

In regard to the second point,viz.,the conﬁersion of = wvegk
vpositive into & strong positive reaction by the employment of
larger smounts of serum,d very weakly reacting syphilitic sers.

have been examined,one of them on two different occaslons.



Case T * TMe (vide teble 2)

Clinicelly this patient is en undouted case of general
paralysis. On the first occasion on which his serum
wes tested,it proved to be negative,whilet the cere-
bro-gpinal fluid reacted positively.

On this occasion the serum was tesgted in the follow-
ing emounte:-0.02c.cs, 0s0bBceCe, O.IbBC.C.,

QedCeCe, and 0.5cece At the same time the gpinal
fluid was examined in the usual way.

The table shows the following points:-

(I) With the smallest smount of serum (0.C2C.C.)
the reaction is negative.

(2) Tith 0.05¢.c. of serum,the smount usuelly employ=-
ed in the test,there is a very doubtful positive
regult,thie amount deviating 2 doses of complement
more along with I-C. emulsion than L. emulusion.

(3) With O.IBc.c. of serum,there is a greater total

deviation of complement but with the same difference
of 2 doses between the lecithin and lecithin-choles-
terin series. In this amount,the gerum by iteelf is
deviating more complement then in (I) and (2).

(4) O+3cec. and Osbcece of serum givek etill greater
devietion of complement along with emulsion but there
is now no difference between the lecithin and leci-
thin-cholesterin series and therefore the resction is
negative; at the seme time the reaction with the L-C.
ermileion ie negetive on the ebsolute baeis adopted by
Browvning and liackenzie in their crude extract method.
The snticomplementery effect of these amounts of serum

is very marked.

From the above results,it is obvious that little or
no advantage is gained by using an amount of serum
greater then 0.05c.c. Certainly there is increased
deviation of complement by the larger smounte but
thet ig entirely expleined by the increase anticom-
plementary effect of the serum in these amounts.

CARSE 2 HeS. Manic-depressive Ingenity. (vide table 3)

This patient's serum reacts anomalously which,inconjunc-
tion with her history,pointe to a probable syphilitic
infection. v

- History:~ This petient wee a prostitute and has had three
pregnencies;the first ended in the birth of = child
gbout whom nothing further is known;the second pregsa
nency terminated either in & miscarrisge or in the
birth of & child who died very shortly afterwards;the
third child died shortly after birth.

The serum wee tested in the following emounts:- O.05C.C.,
CeIBCeCa, OsBCeCe, and Oe.BCeCe A4 negative serum,
exemined at the seme time in different amounts,is in-

cluded in the table.

(1) With 0.05c.c. of serum,there is not much total
devistion of complement snd the difference between the
lecithin snd lecithin-cholesterin series ie emeall
(about 25 dosee of complement)

'(2) Witﬁ O.IBc.c. 0f serum,there is e greater differ-

ence between the two geries (about 4 doses),but this
is due to the L.emulsion causing less deviation with
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9.150.0. of gerum than Wifh'O.OSG.C.,WhilS’G with the
I~C. emuleion the emount of complement deviated Yith
Pf is precticelly the seme in both cases.

(3) With a larger smount of serum (O<S5CeCe and O+bcaoé)
the smount of complement deviated is equel in both

the lecithin and lecithin-cholesterin series so that
the Tesult is negative. At the same time the total
cgmplement deviation is much lese,so thet the reaction
%Mren by these smounts of serum is little different ’
rom thet of the negetive control.

The teble shows the velbe of heving a negative control
in the disgnostic examination of sera. It will be
geen that,although the total complement deviation
given by the smaller amounts of serum ie not great,
yet it is considerably mote then that given by the
negetive serum,and also in the former cage more coum-
plement ig deviated along with the L~=C. emulsion then
with the L. emuleion.

Thie case shows that whereas the use of the usual
smounts of serum csuses oune Lo suspect the presence

of syphilie,the larger amounts would suggest its ab-
sence.

AoF. (vide table 4 A & B)

A case of general paralysis,confirmed by post mortem

exeminetion. The serum from this case Vae exemined
ip different smounts on two occegions. (Mention of
my firet experiment appears in Browning & Mackenzie's
book "Recent Methods in the Diagnosis and Treatment
of Syphilis" peges 85 and 86) .

The cerebroi-spinal fluid which gave e positive re-
action was tested at the same time by way of control.
The serum was exemined in the following smounts:-
0+06C.Cs, OeBCeCs,and Qs5Cels

Teble 4a showe thatl Ce2CeC. of serum geve & somewhal moIre

AT

definitely positive reaction than the lessel smount,
whilst O.Bc.c. gave a less definite effect then either

of the other two.

e leter date,this experiment was repeated with the same
smounte of serum but in eddition to the L-C. method
the Crude Extract method wes glso employed.(Teble 4b)
By the L-=Ce method,the reaction is practically identi-
cal With 0.05C.ce and 0+2CeCe of serum and is a doubl-
ful positive,whilst with O.Bc.c. it i quite negative
and the larger smount of serum at the seme time devi-
etes more complement by jtself. With the C.l.. emul-
gion,0.056c.c. of serunm couses considersble deviation
of complement,yet there is not a deviation of 5 doges
of complement more then the sum deviated by the serum

and emulsion alone,and therefore the resction is

negeative. With O+2C.Ce and Cebcece.0f serum plue Cede. .

ermlsion,less complement is deviated and at the same

time the inhibitery effect on complement by the serum
slone is greater with these smounts than with the

smell smount of serum.
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The genersl results are that the use of increzsed amounts of

serum in
legde in

With

the IL-C.method of performing the Wassermann reaction
differen)t ceses to different effects.

negative sersa-

(1)

(2)

in a nuigber of instances,the larger emountsof serum aldng
with emulsion cause deviation of more complement than do
the smeller emounte. This,however,is associsted with an
increased ¢gypl anticomplementary effect on the part of
the serum iteelf that fully accounts for the grester
fixation of complement in presence of emulsion. The uee
of the larger smounte of serum does not leed toa positive
resction either on the relative basis of the L-C.method
or the abeolute besis of the C.E.method. (teable I A & B)

Again,s number of negative sera give exactly the same
degree of complement deviation vhen employed in different
emounts and in all there is no increesed anticomplementary
effect with the lerger emounts of the serum alone.

(teble 3B & B A,B,& C)

Tn a third group of negative cages,the use of larger

amounts of serum beyond s certein point leade to@diminu-
tion in complement Tixation with both L. and IL-C. emul-

gione. (table 6 A & B).

With positive serai-

Positive sers react in much the gsme Way &8 negetive sgera.

(1)

(2)

(3)

Targer smounts may deviate more complement thean emaller
amounts;this is always accompenied by an incressed enti-
complementary effect which may or msy not account for
the totel increase with emulsion. (table 2 & 7)..

Tn other cases there is less complement absorbed by the
larger smounts of serum Py with both L& L-C. - enulsions
(teble 3 A & 5 D). This may be associsted with an
ineressed anticomplementery effect. (table 4 B).

Gertain eyphilitic eera show a decresse in complement
deviation when larger esmounts are employed with the L-C.
emulsion whereas the deviation in the presence of L.
emmulsion is increased. (teble 8 A & B). This table
gives the resulte of two examinsations of & syphilitic
serum (IL). On both occasions the larger amounts of serum
lead to & greatwdeviation of complement with the L. emul-
gion whilst showing less devigtion with the lecithin-
cholesterin emulsion. At the ssme time,there is an in-
cressed snticomplementary effect with the larger smounte aow
This serum was on snother occasion examined by the C.Zh.
method and the result obtained is comparable to that
given by the L-C. erulsion. (teble 8 Q).

With the C.E.emuleion,the greatest deviation occurs with

0.0B6c.c. of serum;with Oe2CsCe,there is & etriking dimin-
ution in the complement fixation,although a positive
result is still obtained;but with O«.5c.c. Of serum,the
result is absolutely negative. Thus the similariby” only
exists in the dimished deviation of complement and not on
the actual result,for with I-C. emulsion in the two forme
er experiments the result would be positive on the crude

extract criterion of a positive reaction,
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It has been stated that the diminution of complement Tizxaticr,
caused by the larger amounte of serum as comparcd vwith the emesllicy
amounts in the presénce of the emulsion of alcoholic tissue exX-
tract,is due to the greater quantity of natural immne body for
tixe teet corpuscles,thus inﬂroduced. Put,obviously,this explan:-
tion cennot hold in the case of 2 serum which showe thie phenon: .o
with I~C. emulsion,whilst giving the oppasite result with the I.

ermilelion.

mxsminstion of Boee! method of performing the Jassermenn test.

In the method of performing the Vassermenn test,as desribed Ly
Boasg,fixed amounts of complement and rtantigent® are used along Witk
incressing swounts of serum,and a positive result depends on the
" smount of serum recuired to cauvse fixation of the complement used.
He claims thet by this method,a patient's progress under treatpent
can be dete(rmined according to vhether greater or less amounts cf
gserum sre required to inhibit lysie &t various times.

Thig method,like others in which a fixed amount of complement
is used,is funcementelly defective because it takes no account of
the extreme varialility of complement. Do&s contendg,however,thot

by the usew of a sheep-rebbit heemolytic system,this variability

coes not occur. Lut numerous experiments,which I have carried out,

disprove this statement. again,it is obvious from the foregolny,
resulie,that zone phenomensa may occur with the use of varying
amounts of cerum,that ig,there is an optimun amount in the case of
esch individual serum snd lesseT or greater amounts than this may
give either a legs definite or a quite erroneous result. Ageir,
the method does not take into account that ,in the larger emounte,
the serum may heve & very strong anticomplementary action by itecely
which resultein:large deviation of complement by the serum and
emulsion together.

In view of these fescts,a number of sera were examined by Boeg!

method. It vas most probable that with & weak syphilitic serumw iz
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the presence of an active complement,an increase in the smount of
serum would notk lead to deviation of the complement used;and zt

the seme time,the experiments were devised so as to demonstrate

thet erroneous conclusione regarding improvement in the patientts
sta&te,aé shown by decrease in the "antibody" content of the patient's
gerum ,might be arrived at owing to variability in the 'complements
used. A few experiments by Boas! method have been sufficient to

uphold these contentions.

Experimentg I. (table 9).

The serum of & known syphilitic patient was tested with two
different complements of the same age. TWo gseries were set
up. In each}j0.66.c.0f L. and L-C. emulsions,according to
Browning,Cruickshank and lackenzie's method,was used,0.2C.C.
of complement and tncreasing amounts of serum.

The table shows that,in the case of the T. emuilsion,none of
the varioue smounts of serum is capable of deviating either
of the complements. IZut with the T-C. emulsion,the result is
very different. Uhereas with complement I,it requires O.dcc
of serum to completely =~ inhibit O.2c.c. of the complement,
with complement 2,only C.IC.C. of serum is necessary to give
the seme resultp with en equal amount of complement. :

o more conclusive evidence could be afforded of variabilit
in complement,and of the extreme importamce of this veriabil-
ity in the Wassexrmann reaction. This serum gives 2 totally
different resulte on the same day. obviously,this method is
useless for estimating a patient's condition as regards
degree of infection.

fxperiemnt 2. (table IO )

This is similar to the above,but,in addition to the L.and
L-C. €mulsions,a Ce.Lsemulsion was used. Again the two
complements were af the same age. The results here are not
go etriking,but they show enother point,i.e. & zone phenom-
enon in the cese of the T.emulsion. itk both complements
it will be seen that,along with the T.ermlsion,0.2c.Ce of
serum deviates moXe complement than does OeICeCe OF Qe4CeCos
The IL=C. serieg are practicallybindentical but the CeZe
series show a difference.

Ixperiment &. (table TE) ~

Three syphilitic sera Wwere examined,ecach with three com-
plements all of the same ege. L. and L=C. emulsions were
~alone used. . »
1'G.'s serum shovws complete lyeis throughout,i.e. is cuite

negative : ,
K8e serum chows &. complete deviation of complement through-

oute.
188 serum gives complete lysis with T.emmlsion with all three

- complements. With 1-0.ermlsion,the reactiogs with comple-

. ment I snd complement 3 are almost identical,vhilst with
complement 2 a comewhat less amount of serum is required to
cause deviation of the comglemen’c. But the chief point of
interest in this table is the case of 1i'G. This same semple
of serum was examined on the following day by the I-C..

x]legt%)d‘.and a very definitely positive result wae got. (table




It cannot be‘%cbroné)ly affimed that many weak syphilitic ger-

are bound to be miseed by methods in vhich a fixed amount of

complement is used,and this danger cennot be obvieted by the u:ce

of varying emounts of serum.

Loe
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CONCLUSIOLNS.

4 negative serum never gives'e positive reaction by the use
of larger amounts of serum.

Tith syphilitic sera,there is an optimum amount. AS & Irulg,
O. 050.0. of serum serves excellently for the test. DBut where
thls emount gives a doubtful rea.ctlon it is advisable to teuv
the serum in greater amounts,although not much irformatiorn 1w

1ikely to be gained by thie procedure.

4

The usge of larser smounte of serum,normal or sypbilitic,may

lesd )a) to an increased deviation of complement, (b) to no

" glteration in the amount of complement fixed, (c) téi‘lélctual

decrease which,in the case of a positive serum,may result in a
negative reaction.

“there larger smounts of semm,normal or gyphilitic,csuce
increaced deviation of complement,this ig directly explaineu
by ;che incresseé anticomplementary effect of the serum irn reg -
tive caces end in come poeitive cagee.

Any methoo.,emﬁ;iu\;ing, varying smoulte of serum v luh e, firod
amount of complement,gives less accurate results than one whics
estimates,in haemolytic doses of complement,the actual amouni

which is deviated by a fixed mixture of patient's serum anc

"antigen".
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Serum Trmilsions Amount of Guinea-pig's Complement
5700 %hour 0.6_‘(?.0. ) 0.02 C.Co. Ot04 CeCo 00070000 O.I'c'c"
(Nonud 0.0Icc I. Just complete |Corrlete e “«os
(" _0.0Icc I«C. | Complete " oo <o
(Normel 0.0bce L. Very Merked Juet complete|Complete ces
(" 0.05¢cc - - L=Co Almost complete|/Complete "
(Nenmﬂf0.5 ce L. C Trace Marked Completc
(" .5 cc 1=G. 0 " " "
CONTROLS
Serum,normsal 0.0Icc $ NeCL solution 0.écc + Complement 0.03cc¥ Coumplete
" " 0.0bcec + M n 0._6_00 + " 0.03ce= "
" " 0.5 cc & " O.6cc + W =" 0.08cec= Very
Marked
Fmulsions O.6cc 4+ Complement Q.O2cc = Complete
Dose of Coiplement = (Q.0Icc
[}
Be.
Sexum Emulsions Amount of Guinea-pig's Complement
57°¢c. hour - 0.6 c.C. 0.02 c.c. |0.04 c.cC. | 0.07 c.c. |
(Normel 0.0Ice L. Very Marked ’Just complete Complete
" 0.0Ieec | I-C. " Complete "
(™ 0.05cc L | Merked fComplete Complete
(" 0.8 | I-C. | Alwost complete ™ "
(" 0.5 ce L Merked Complete
(" 0.5cec 1-C. cos " N

CONTROZL S.

Serum ,normel 0.CIcc + NeCL solution O.6cc + Complement C.04¢= Complete
(1} O0.Chce + n " OD.8cc « " 0.04= 1"

" " 0.5 cc + " " O.6cc + " 0.04tt= Trace

?mulsicns O.6cc + Complement 0.04 cc = Complete
~  Dose of Complement = 0.0I5 cc
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Dose of Complement = 0.0I5 CeCo

//////ﬂi///////_////

I~
i - Serum Enmulsions Amount of Guinea-pig!s Complement.

4 06 CeCa 0.02 C.Co. 0.04 ce.cC. 007 ceCe | 0.I C.C. .
0Q02 CeCe L. Very merked Complete cee .g;g= )
'0.02 c.cCo L-C !Marked Just complete Complete cee

5 c.Co L. Very marked Complete coe ;:; N
0 C.C. L-C. Trace : Merked | Complete eoe

( 0.IB c.ch L. Distinet AAmostcompletef CompleteA cee
( 0.I5 ceco I-C. |Trace Merked - Almost Complete
L o o B 1 _complete
(0.3 c.Ch L. Trace Me.rked - Very mar%gg}Complete
(0.3 cacCo L-Co 0 Trace i " nolJust ¢
(0.5 c.cCo L. 0 Trace Marked  (Very merked]
( 0.6 c.co I-C 0 Very faint " " "
Trace
CONTROLS.
Serum 0.02 c.c.+ NaCL solution 0.6 c.c. ¢+ Complement Q.02cc = Complete
M 0,05 CeCot O n 0«6 CeCo ¢ " 0.02cc & Just "
" 0+I5 cece M g 046 CoCo ¢+ " 0.03cc = Very merked
." 0.3 c:oc."' " " Q0«6 CoCe + " 0.03¢cc = Ma-rked
" 0.5 ceCeq e 0.6 CeCa + " 0.08cc = 0

Emulsions 0.6 c.c. 4 Complement 0.02 c.c. = Just Complete
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Serum Emulsiensr Amount of Guinea-pig's Cemplement
. T T . !
§ bour 0.6 c.c. 0.04 c.c. 0.07 cecoe ~ 0.II c.C. _0.I6 c.c.
' Very
0.06 cece | Tie . feint trace Distinct Almost cemplete : oo
) .05 CeCo 1 -C i " " " Marked 6 ﬁlbte
.16 c.c. L. | Teint trece Very Marked Cemplete , |
-l 0.15 c.c. 1-C " " Trace Very marked %Iugfe%gm*
0.3 ceco  Le Marked -)Cémplete‘ e T LT
3 c,c, L=-C " : ‘ L s
5 cece L. \Just completecamplete A T
5 Gece | L-C  |Very Marked |Just complete ... | cee

CONTROLS.

| serum 0.0Bc.c. + maGL sclution 0.6c.c. -+ Compladent.o O4c.c. = Cemplete
) " OuIBQQC-. & Qe 6CeCs :

0s04CeCem U
| 003 C.c--+ " " Qe 60.00 L3 ! 0. 040.0- - "
" 0.5 CeCe & M " 0.6C.Ce % " 0+.04CeCe = n

Bmleions 0.6 CeCo.+ Complement 0.0% c.c. & Cemplete
Dose of OGomplement = 0.0I5 c.cC.

et
——

Be
I [ -
f Amount of Guinea-
Nermel Serum FEmulsione
- 559C.,% heur 0.6 c.c. | —Rpi&'s Complement
;; E 0+04 C.Co z
i \ « | !
2 0.06 cocs L. | Juet osmplete |
0.05 c.cC. ! I-C j " "
( 0.1 cece | L f ] " |
( 0.Ib CeCo ! L=-Qi i n (] E
% 0.3 cace. L noo |
03 CeCoe L=C " |
- ]

CONTROLS

are seme &8 &bove.
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T A B L 4.
A.
| |
gerum Emlsipns ! Amount of Guinea-pig's Complement.
|

95 67°¢ ‘ Q0«6 CoCs | 002 CuaCe Q.04 cece| 0.07 caco O.I C.C. 0.I4 c.c.

- 40:06¢cc L. Very Marked Complete |Complete Complete
40.06cc ‘ LI-C. Marked Very Almost Juls-lb) Comsle‘be
. ? S . merked | complete complete
‘408 cc L. Marked Almost Complete Complete Complete
1 |  complde
0.6 cc  L-C. Distinet ‘Marked Very Marked| Almost © "
- §0.6 cC L. e Very Complete Complete Complete
i | | merked
fl0.65 cc | I~-Ce. . eee Marked Almost " " . "
) ! i:, ;
0.Icc "W 1Fain‘t trace Marked  |Almost Complete Complete
! : corplete
mQo.Ic L.C.- l 0 Very Trace M arked Almost
‘ faint treace complete

CONTROL S,

gertm 0.05c.c.. + NaCL solution 0.6c.c. + Complement 0.03c,c.=Just complete
" Q0.8 c.Cco + M " O«BCeCo + " 0.03c.c.=Very merked

" 0.5 cece 4+ M " 0.6C.Co + " 0.04c.c.= " "

CeSeFluld Q.Ic.c. ¢ *® " OebCeCe + " 0.02c.c.=Complete

Emulsions 0.6 c.c. 4+ Complement 0.06 c.c. = Complete
' Dose of Complement = 0.0Id C.C. ‘

B

Emulsions Amount of Guinea~-pig's Complement.

Q«6 CoCo 0.04 ce.C. 0.08 c.Ce. 0.I2 CeCe .| 0.I7 CeCo |
L. Very marked Just complete |Complete Complete .

' I-C. Distinct Pffgg |Very marked .o " -
CeEe Trace Mexked Very merked "
T. Marked Just complete |Complete 'Complete
I-C. " Almost Just complete u
CeEe Trace Marked Complete " ;
L. Marked Complete Complete Complete ;
IJ"G. n " (1] " :
CaEe Trace Merked "o " 4

e e

CONTROL S.
—+ Berum 0.06c.c..+ NaCL solution O.6c.c. + Complement 0.04 c.c. = Complete

" 0.8 cic. 4 U 0.6CaCo + " 0,04 c.c. = Just "
" 0eb cuc. 4 v " 0+6CeCo " 0+04 c.c. = Trace
' Bmlsions (L & L-C-jO.6 c.c. + Complement 0.04 c.c. = Complete
' (Crude Extract) 0.6 c.c. + "  0.07 c.c. = Almost "

Complement dose = 0.08 c.C.
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dormel Brulsions
4 Serum

57°C

0«6 CoCo

Amount of Guinea-pigt!s Complement.

WaCl Sol.
ution
O . 60 eCoey

Complemnm.

’ 0.04 c.cq0.07 CeCs | 0e04CuCa
L Just comnte c,omplete Complete
1-C Almost-n : . . Corrrlete
% C Juﬁ’c comlit€ Complete Completez
- 1t
I n o 'u " B |
I-C Almost ® " M
L | Almost Complete ! Complete
complete ' :
1-C | Very merked n "
L Almost " o
conmplete
I-¢  jJust " n - St
‘,,;4;(0'_5 ce L Almost ® ] "
036 cc; I-C " " " - "
Jlo.0Bce] L Almost Complete Complete
N complete
1(0+05ce| I-C. LA " L
(0 - ] " Just n

" "

. Oomplete

1] n

{8yphil-

itic 0.04 CoeC40+07 CoCe |0.II CuCsl 0oIB CoCsl 0.26 CuCal 0e04c.ce
| Serum
'-1'3"7L(°_°05CC L IMarked Juset Complete Complete
( Compler Almost

-{9?0500 I-C 0 Trace Distinct | Marked completel "
"*’_(0,'3 ccl L _ Marked ] Jusu Complete "

a ; complete

4.2 cel 2-g | Trace Distinct Distincts Mevked | " o | "
{06 ce| I Almost Complete "

o ( complete

'j-(Q‘5 ce] I-C Distinct Marked |Marked+ | Very " Complete "
Emlsions 0.6 c.c. -+ Complement 0.04 c.c..= Complete

. Dose of Complement = 0.0I5 c.cC.



s
TABLE 6.
j: Normel |Emulsions Amount of Guinea-plg's Complement (NaCl solution
K Serum 006 CaeCoe 006 CeCe +
570C. Complement
. 0-04 C.Co 0007 CeCo «ell CoCoe 0004 CeCo
Sf& (0.05c.c. L. Marked Almost Complete Complete
- ' corplete
il (0.0BCsCe L-C. Distinct " " " "
;% (0sIbcecs L. Almost Complete Complete Complete
" ' ' complete
] (0+Ibcwcs L~-Cs Just " | " "
1 (0+3 CoCo L. Just Complete Complete Complete
ik 0e3 CoCo L-C. " " . " "
B (0.05C.Ce L. Trace Marked Just complete | Complete
¥ (0.05¢c.c. L=-Ce Very faint v " , " e
P i e e - - - - - - J O T e O P B A P A .
¥ (0.IBcC.cCo L. Trace | Marked Just complete Complete
Il (0.IBcec.| I-C. | O | Trace _ |Complete |
. (0.3 cece L. Very marked | Complete Complete Complete
f (08 cece|  I-C. | Distinet | Very marked — * '
il (046 cuce L. Marked Complete Complete Complete
j]mk(005 CeCo Il"'ca " n n

Dose of Complement = 0.0IE5 G.cC.

I Emulsions 0.6 c.c. ¢ Complement 0.03 c.c. = Complete.
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i gﬁﬂ%%;?zc]Emulszons Amount of Guines-pig's Complement .
: Se | : .
87%. _ 0.6 ceCe | 004 cc | 0.07 cc 0.I ce 0.I4 cc 0.2 cc
i | | !

0.0I cece © L Distinct ‘Very Just Complete |Complete
i : | - marked @ complete :
¥( 0.0 c.ce 1-C  [Feint ' Distinct Merked —  Almost I
i ‘ | trace f 3 complete
i | ? o ; i
, | : 0.I cc 0.I4 cc . Q.I7V cc 0.83 cc | 0.3 cc
ﬁ (o 05 c.cCo. L Almost ' Complete | cee | cee | tee
%( ‘ complete ! : ,

( 0.05 ceco L~C Trace Distinct  Just ; Complete
I . complete =~ |
(0.5 c.c. i L Distinct -|Marked see | cee cee
A 05 cece | I=C Irace Distinct {ngy merked Complete
i)

) |

i CONTROLS.

i . o

ﬁy feruw 0.0Ic.c. + NeCL solution C.6c.c. ¢ Complement 0.04c.c..= Complete
" 0.05c.ce + " n O.6ceCe " O.04c.c.. = Very merked
" 0¢b ceCe 4+ M " O0.6c.ce + LU 0.08c.c. = Marked

Boulsions 0.6 c.c. + Complement 0.06 c.c. = Complete

Doge of Complement = 0.02 c.c.

NN
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.‘A
=
fgyphiliticBmulsions Amount of Guinea-pig's Complement NaCL solu-
4 Begum. ' tion Q.6cc
.1 97°C | 06 c.c + complement
3: 0408 c.c.| 0.I2cC | 0I7 cC |0483 cc |0.3ICC]| 0.03 c.C.
*‘ 0.0I ce - L. Gomplete e see cee coo Comple‘te
'f 0.0I cc _ L-C. Y ,Very _ Comple‘te ese ceoe
| | meYked I S
|? 0.05 ce Lo Complete eeoe coe see see Complete
-4 0,05 ce L-C. 0 Trace Marked |Almost
| R o e |lcomplete _ _ |
10.6 ce L. lhlmpst Complete| +.. cee soe Trace
.1 . complete S
11 0.6 cc L-C. cee eees |Marked |Almost |Complete
| completq
Bmulsions 0.06 c.c. ¢ Complement 0.02 c.c. = Complete
Dose of Complement ¥ 0.0I c.c.
ﬁ'philiticﬁhmlsions Amount of Guinea-plg's Complement. ' ]
’ se | ! '
; gum 0«6 coco) Q.04 cc| 0.07 cc| 0. cc ' 0.I4 cc| 0.2 cc.
.- |
q,;»rO-OI ce L. &arked Just Complete coe eoe
complete
10.0% cc I-C 0 0 Veryfaint Faint Merked
' trace trace
0.04 cc| 0.07 cc| QI cc | 0.I4 cc| 0.I7cc | 0.283 cc
! _ Ak
10406 ce L. [Distinet NVery Complete | ees | e
marked
40.06 ce I-C.|  © 0 o 0 0] Very faint
A e | trace
0 5 cc L. 0 Very fairt Faint Marked oo coe
trace trace ,
0.5 ce: I-C. 0 0 0 0 Feint (f¢f/ Trece
trace
| CONTROL S,
- 8erum 0.0I cc.+ NaCL solution O.6ce + Complement 0.04 cc = Complete.
" 0.05 cc.4 M " O.6cc + u 0.04 cc = Very marked.
" 0.5 cc.4 N o O.6cC + " 0.08 cc = Faint trace.
lg
R
48yphi1° Brmleions| Amount of Guinea-pig!'s Complement Ngogc?i' ,
wﬁ'sggrgm 0.6 c.c | . Complement
S 0.07 cc|0.I ce |0.I4 cc 0.8 cc |0.88cc| 0.38ce | 0.00 ce
";‘0-'-05 ce C. E. Trace DistinctMarked |Merkedsy Very Complete| Complete :
‘ mexrked ‘
02 cc ¢, E. " " n | Very |Complete "
W0 ; marked 1
Ve ce Ce E. V'ery Alm_ost Complda eo e see coe Very . :
L anerked complete ‘ weTked |

Hmlsion O6 c.c 4 Complement 0.07 C.C. = lerked
complem ent dose = G.UIE c.c.
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uines Fmulsions Amounts of Syphilitic Serum (57°C)

pig!e ' "

;a%pégmgnt 0.6 c.c. O,085ce.| 0.05 cc.| 0.I cco | 0.2 cc. O.4c.c.

oompl. I L. Complete Complete Complete |Complete |Complete
I~Ce " oo Very Merked 0

. . o merked ,

compl.IX L. Complete Complete Complete (Complete | Complete

, L-Ce Just " lerkea 0 Y 0

omplement |NeCL Solution i |

. 0.04 c.c 0s6 TeCo derum &g iabove ;

Compl. I |NaCL Solution| Almost Just “Almost iVery Distinct

S 0«6 CeCe complete, completeE complete marked

Compl .II w w1 Complete |Complete ' Just Just Very

‘ | _complete | complete| marked

Brmlsions 0.6 c.c. 4 Complement I 0.03 ce.c. = Complete,

" Oef CoeCe +

" II 0.03 cece. = Complete.

T
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;Guj,nea Fmulsions | Amount of Syphilitic Serum ( 57°C )
s pig's,l., ‘
Gf?%egeﬁt O.6c.c. 0.085cc., 0.05 CCsl Ol CoeCe| 0B CoCe| (e4d CoCo
oompl. I L. coe cee Almost Merked Complete
complete
L=Ce. Just com~ | Trace 0 0 0
- plete .
CsEe. " " . Distinct | Trace 0 0
Compl « I1I: Le seoe eee Distinct Trace GOmpl ete
Le C. Just com- | Faint 0 0 o
plete trace
CsE. Marked. Distinct | Very faint Faint 0
‘ , trece trace
Complement NaCL sol%
0004 CeCo; CebCeCe Serum es above.
Compl. T |NaCL sol¥ Complete | Complete | Complete |[Complete |Complete
O.6CeCo
Gompl. II n 14 ] 7 w i |1}
(L. ) ‘
Emuleions (L-Ce) 06 cec. ¢ Complement 0.03 c.c. I Complete

Dose of Complement

I

I 0.0IB56 e.c.
I 0.0Ib

- Bmlsione (Crude Extract) O.6c.c. + Complement O.07c.c.

CeCe

.

II Complete

I Almost eomp%g
II Almost "
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Al
A
I , ° Serum_Cortro]]
Guinee- Bmlsions | Amount of syphilitic Serum (57°C) NaCL Sol¥ 0.6cc.
pig's : Serum [SEeIUn
Complement 0.6 cc | 0.025cc 0.0Bcec | O.Icc 0.2 cc|Q.dcc Oe2cc| O.dcg
0.2 CeCe.: Complt Compl <
‘ C.04cc| C.0bce
1 WG,
Compl. I L. cee ees |Just Compbtec'l:omph‘e CompleteJgust
Complete ' complete
L-Ce. Completebomplete Comp]ia. n " ces cee
Compl.II L. eee cee " n " CompleteComplete
, L-Ce Complete(}omplete " f " coe cee
'} ComplIIT L. ... “““““ e " " " gCompl?? Completé
_ I-I-GI Gomplet COmplete " H " { L X L)
&mpl . Las eese see 0 o (o} )Comple'beM&I’ked
L=C. 0 0 0 0 0 ‘ cee con
Gempl . IT L. coe eee Trace 0 o fCompl et em?ar—k;d:—
Il"'OI . 0 0 0 0 O i so e oo e
Oompl.ITI T cee | eee | 0 0 |0  CompleteMsrked |
L=Ce - 0 0 0 0 0 : os e ’ (K]
Tompl. I L. %o cos quplet.e()oﬂpleteaomp . Oomplet Gomplete
L=C. - CompleteComplete " Feint 0 ces ces
. b Ltrece |
Compl. II L. see cee | m C’ompleteﬁiomp eo:.:mpletecomplete
LG Compl etecompleteMarked 0 C voe ces
L B | I..
Compl.III  TI. ese P J Oompletebompb Comp ¢ .pompleteAlmo st
I-C CompleteCompletie " Merked | Tracel Jcomgleue

Faiulsions QO.6c.c.. + Complement 0.03 c.c. = Compleie

Doses of Complement I = 0.0fec.c.- II ¥ 0.0Ic.®. III = 0.CIC.cCs
B,
Serum ! Emulsionse Amounts of Guineas-pig's Complement NaCL Soluticn
5700 0.6 CeCoe 006 CeCoe-
Os04c.Co 0.07 CeCs| Qell CsecC. CsI6CeCe -I-Gomplement
_— . CeC4d CeoCe-
e
0-06ca L. Almost. Complete cee ces Complete
: comrplete ‘
| 0+06ce. 1= o Metinct |Merked Just ces
completel
Bmulsione 0.6 c.c..+ Complement 0.03 c.c. = Complete
Dose of Complement. = 0.0 C.cCo
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Wechegelmann's liethod of converting & negetive into e poeitive reactio
s n

g —

Wechselmenn cleime thet,in ceses of secondary eyphilis,vhere
the serum reacts negatively,a positive result may be obtained by
previously treating the serum with freshly precipitated barium
gulphate. Iiies method is ag follows:-

Oe9cc. of the heated serum plus 3cc.of 0.85% NaCl solution

plus O.5cec. of a 7% suspension of freshly precipitated barium

sulphate are shaeken up and kept for one hour at 37°q. There-
after the whole is centrifugalized and the serum pipetted off,
ready for testing. Ie states that the phenomenon depends on
the removal by the barium sulphate of inhibitory substences.
loguchl and Bronfenbrenner find that larger amounte of berium.
sulphate mey remove the eyphilitic entibody also from the serum.
z Jeveral sera from cases of general paralysis have been exemined
by this method. The barium suphelte was precipitated from & sol-
ution of barium chloride by sulphu®ic acid and afterwards weashed
free of acid. Iiumerous washings were essentisl before this could
5 be accomplished but the total ebeence of acidity is essentisal
| since it has been shown by Sache and Altmemm that the addition of
acid (?ééﬁ to E%EU%%HCI) to serum increases it power to absorb com- ;
Plement shong with "entigen®. However,with the sers tested,it
wag not found thet thie trestment caused any alterationfin'their
thsehmann effect. TableI.. Bhows the results obtsined from a
U serum treated with barium sulphate. It was examined in different
4 amounts by both the L-C. and C-E. methods and was controlled by

the untreated serum,similarly exsmined. The case was one of gener-

b e S R

. &l parelysis whose serum at various times gave either a negstive or i

Very week positive'result. Practically no difference is shown in

the results by the treated and untrested portions of the serum.

ReEerences.

Vechselmann,Zeitschr.f . Immunitats forsch.,Bd.,3 1909,p.525.

5 Noguchi & Bronfenbrenner,Jjouin. of Exper.led.,vol I&,I9II,p.2I7.

Seche & Altmenn,Berlin.klin.Woch.,I908 DP.699.
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TABLZE I

" O)sec ( G.E) # "

Dose of Complement -

0.07ce

0.C2ccec.

Bl wall Golua-
. i ) o Tlon C.Zcer
squn mulsion Amounts of Guinea-pig's Complement Complemen
57 O { ( "
untreated 0Q.6cc 0.02¢ce 0.04cc 0.08¢cec K~ 0O.I2cc OsC4ce
| Marked Very Tust Complete
0.05¢cc L me.rked complete
0.05¢cc L=-C. Trace Distinet | Very Complete ,
' marked Complete
0.05cc CeXie 0 Trace Marked Very
marked
"0.2cc Le Distinct Lfarked Just Complete
' . complete
0.2cc L-C. Trace llarked Almost Just o] et e
, : complete complete “OWHLELE
0.8cc Ce.HE. 0 Traee larked Complete |
0.5ce L. Trace . larked Qomplete Complete
O.bce L-C. Faint trace Marked Complete Complete| Complete
0.5ce Cele 0 Trace Marked Corrplete
[ ——— e et
Serum
579¢
treated
0.05¢cc Lo Marked Very Complete Comiplete
marked
0.05cc L-C. |Trace uarked Alrmost Complete ,
. complete Complete
0.05¢cec Cellle 0 Trace Marked Just
complete
MN0.2ce L. Trace Marked Goﬁplete Complete
%ﬂhzcc L=C. Trasce Distinct| Almost Qomplete| Almost
complete completes
Y0.2cc Celi. || Faint Distinect | Just Complete
N trace complete
-|0+5ce L. 0 Distinet | Complete Complete
0.3ce L=C. 0 Trace Almost Complete | Very
complete : marked
- [0e5cc C.HE. 0 Rrace Just Complete
| complete
Emulsions 0.60c'2£;%g + Complement T.04cc = Complete

Almost complete
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SLINICAL APPLICATION OF THE TEST

In the course of an investigation into the Wassermann
reaction in Generai Paralysis of the Insane,I was struck by the
large percentage of positive results amongst control cases from
other forms of insanity. These gave I6%fpositive results out

- of 35 cases,although no evidence of syphilis could be detected
in them. Accordingly it was decided to continue the investiga-
tion with a large number of asylum patients. Altogether the

vblood serum in 423 cases has now been exmained and these include
all the varlous psychoses met with in asylum work.
In the first series the cases were all examined by
both the lecithin-cholesterin and crude alcoholic liver
extract methods,but in the 2nd serhees the lecithin-

cholesterin method had alone been used,the delicacy and
accuracy of this method having been fully established.

GENERAL PARATYSIS.

The sers of 94 general parslytics (77 males snd I7 females,
mostly from Gartloch Asylum,but partly from other Glasgow Asylums)
have been examined asnd have,with the exceplion of one male,reccted
poéitively = practically 99%. This is higher then on the previous
occasion and is to be explained by the fact that certain sera re-
act anomalously,i.e.,are negative at one time and subsequently
positive and again one case (HeD.) previously included is not now

considered to be a general paralytic.

HoD. Male set.54. TFirst admitted in July,I908.

History.
He had been having"fits" for about 6 months prior to
admission;at times he was violent and dengerous. He had
been drinking heavily for some time. . -~ = .7

On Admission

He wae in a state of confusion succeeding a series of
"fiten ,from which he gradually emerged. Hls speech was slow
end hedtating,there was tremowri of tongue and facial muscles.
Pupils smsll and equel,reacted to accommodation,but very
sluggishly to light. There were no fits during his residence
in hospital. Discharged recovered 4/5/09

He/
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delusions concerning his fe and dauvghter,to whom he
threatened violence. He vag sleepless and very irritsble.
Ile had not had more fite. On edmission,very little couldbe
detected pointing to insenity. There wae blurring of the
finer judgment,failure to appreciate the full significance
of his circumstances. No deficiency of memory.

- There is still slight tremor of the lips on speaking
but none of the tongue. The speech is distinct but some-
what slow,not,however hesitating. There 18 no difficulty
in pronouneing the usual test words. Enee jerks present
and not exaggerated,gait normal,pupils small but react well
to light and accommodation. Blood serum negative to Wasser-
mann reaction;spinal fluid not examined. EHe admits hsving
been a heavy drinker previous to firet admiesion,but very
frenkly denieé ever having been exposed to egyphilitic in-
fection. There is no doubt,both from his own statements
and from the statements of his relatives,that he has strong
cause for resentment asgainst his wife.

lle wvas re-admitted,2/I0/I0,with & history that he had
wi
5

The serum of the case of general paralysis which reacted
negatively,was repeatedly examined but always with the same re-
sult,but the spinal fluid never failed to give a positive reaction
though tested on many occasions. About a fortnight before death,
thie patient's cerebro-spinal fluid was straw-coloured snd con-
tained a.large amount of albumen,the appearances suggesting an
admixture with blood plasma,but even then it gave a powerful
reaction whereag the blood serum,tested at the same time,was
negative. In this case the diagnoeis was confirmed by the post-
mortem examination,the following lesions being found.

There was thickening and opacity of the pia-arachnoid
which was adherent to the cerebral cortex. The vertebral
artery on each side was thickened and a patch of gtheroma
occurred on the right middle cerebral near its origin. The
other vessels of the base were healthy. The brain showed
coneiderable wasting. The grey matter was thinned and
slightly congested and its markings were very indistinet.
There was a small softening of old standing in the white
matter close to the cortex in the right parietal lobe. The
ependyma. of the ventriclés was thickened but not grapular.
Jectione of the cerebral cortex showed distinct subpial felt-
ing and all the vessel walle were marked}y.infiltrated with
lymphocytes and plasma cells.  No syphilitic lesions were
found in any of the other organs. Thie case is of particu-
lar interest as showing that the spinal fluid,may react ;
positively when the blood serum is negative ip the Wassermann
Teaction.
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_The cerebro-spinal fluids of 33 general paralytics have been
tested with a resulting positlive reaction in 3I cases = practic-
ally 94%. Of these cases both the blood and spinal fluid were
positive in 30 instances,the blood serum alone in 2 and the spinal
fluid alone f¥gyl In I. Thus out of 93 cases of general paralysis,
if phe reaction with both blodd and spinal fluif be considered,
100% have given a positive Waasermann reaction. It should be noted
in the cases whose spinal fluids reacted negatively that each of
" them was examined on only one occasion and for the test @.Icc. was
used instead of Q.5c.c. as is now recommended.

Various opinions are expressed as to whether or not the assew-
mann resction in general mralysis is stronger with the blood or the

AOpPinion
spinal fluid. I do not think that any definite,can be expressed

on this point;in many cases the spinal fluQEXéggzecomplement than
does the serum,whersas in other cases the reverse is found;again
the serum may react positively when the Spinal fluid is negative.
One case has already been referred to where the serum was

.negatiﬁc throughout whilst the spinal fluid was strongly positive;
in addition other 2 cases have behaved somewhat similarly,for in

bath of them the blood serum at first wes quite negatiVe bgt
later gave a weak though quite definitely positive reactlion,whereas
the spinal fluid was positive from the beginning. These 2 cases
were undoubtedly general paralytice and in one of them a2 post mortem
examination revesled the lesions characteristic of that disease.
But no true comparison csn be made between the blood and spinal
fluid as regards their behaviour in the Wassermsnn test,eince the
blood ie heated to 57°C for 5 an hour,whereas the other fluid is
used unheated and again only 0.05c.c. of blood serum 1s used as
&galnst 0.85c.c. of spinal fluid.

The sbove results in general paralysis are pretty much in

agreement with those of other workers. Thus Boasg (2) reportis
I100% positive reactions with the sera of 139 cases; Plaut (3) and

Lesser (4) give a similar percentage whilst practically all workers

NOW report over 90% of positive results with the serum in cases of
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general paralysis. As regards the spinal fluid,Wassermann and
Plaut (5) obtained 4I positive reactions out of 54 cases;Marie
and Levaditi (6) in 29 cases out of 39 cases;Marie,levaditi and
Yamanouchi (7) in 28 out of 30 cases;Henderson,3mith and Candler
(8) 1n 59 out of 64 cases;Boas (Z2) 6I out of 67 cases;Plaut (2)
in 95% out of 200 cases;Henderson (9) gives 90 % positive resulte
from 53 ceases;landler (I0) in 67 out of 69 cases.

In General Paralysis o the Insane idne looks for & positive
Wassexmann.reaction with the blood and spinal fluid in practically
all cases and thus it comes to have a very high value as a diag-
nostic sgent in this disease. The occurrence of a positive reactior
with the spinal fluid is now accepted as strmng evidence in Tavour
of the cese being one of peralytic dementis and in this respect I
have found it invaluable. Several cases whose fluidgsT exemined anc
found positive were then for the first time suspected to be general
paralyltics and further clinical observation confirmed this supicion.

But the reaction in the serum and spinal fluids is equelly
valuable in the reverse direction and has shown conclusively that a
diagnosis of general paralysis cannol be made on mentel symptioms
alone in the absence of physical signs.

I havg met 4 such cases,all exhibiting the grandiose delusious
facile menner and other mental phenomena so typicalageneral par-
alysis,but not giving auny of the physical signs, - pupiliary
phenomens., tremonrs and alterations of reflexes - in which the diag-
nosis of general paralysis was only finally dismissed when the
Wessermenn test proved to be negative in both Blood and spinal
fluid. The absence of progressive deterioration has confimmed this
conclusion.

At the seme time I cannot sgree with the general opinion

thet a positive reaction on the part cof the cerebro-spinal fluid is

strong evidence in favour of general parelysis as opposed g8 10
cerebral gyphilis. I am firmly convinced that cases of insanity
other than general paralysis,in waich syphilis ise the direct camse

give/
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give a positive reaction to the Wassermsnn test with the¥spinal
Tluid in the majority of cases;but this will be more fully referred

10 lsater.

Insanity otiher than General Paralysis.

Apart from general paralysis the seruw has been examined in
329 cases of lnsanity,comprising IBE females and I73 males and of
these 54 have reacted positively = I6.4%. Of'the females,23 are
positive = I4.74% and of the meles 3I = 18%.

The gpinal fluld was examined in 88 cases. These are divided

into 2 groups. (I) Those in whick the serum reacted negatively,

numbering 5I cases;in all of these the spinal fluid was negative.
(2) Those in which the serum was positive,37? in number;the spinal
fluid was positive in I8 of these = 48.64.

From the serum reaction in these ceses of insanity other then
general paralysis,no deduction can be drawn as regards the inciderce
of syphilis in the asylum population generally,because the various
psychoses are too unequaliy represented; thue,practically all the
eplleptice in the asylum were examined and a large proportion of
the dementia praecox cases. liore accurate informetion on this

point is available from examinstion of a large number of admissione

teken in sequence.

From October I9II till Mey I9I2,76 females were admitted and
in 75 of these the blood was tested as to iis effect in the Wasser-
mann reaction. From November,I9II till May I912,0f 56 males
admitted thee sera of 54 cases were tested.

Of the 75 females,I6 gave a positive reaction = 2I.3%.
These include 3 ceses of general paralysis all of whom reacted
Positively,of the remainder (72 cases) I18% were positive. 35.2%
Of the males were according to the Wassermamn test syphilitic. Of
theses 6 were general paralytics,all positive;27% of the remaining

48 cases were positive.

Thus altogether 129 persons had been exsmined as they were
admitted/
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Results obtained in the Jassermann ieaction by the slood Jera

of Cases of Insanity,other than General Paralysis.

R Dementia Praecox,
Delusional Insanity.
| Menic Depressive Insanity.
Imbeciles gine Iipilepsy.
mbeciles cun Ipilepsy.
Secondary Demerntia.
‘Senile Inssnity.
Melancholis.

Alcoholic Insanity.
Qonfusional Insanity.
Menia. |
Hysteria.

Paranoia.

Puerperal Insanity.

Hypochondriacal Insanity.

Females liales Total |
legat? |Posit®|Negat$|Positf Negat?’Posit.
I3 3 40 5 53 8 (I3.I%)
17 0 26 I 43 I ( 2.27%)
I5 g 17 5 32 7 (I6.0%)
I7 5 12 4 29 9 (85.7%)
10 2 19 5 29 7 (I9.4%)
8 0 3 I II [T ( 8.3)
8 I 0 |7 18 8 (20.8%)
10 I 3 0 I3 I ( 7.0%)
1T 2 3 I 14 3 (I7.7%)
7 5 o | 0 7 5 (4I.6%)
9 I 3 I I2 2 (I4.3%)
4 I 3 I 7 2 (22.2%)
2 0 I 0 3 |0 ( C.0%)
0 0 2 0 2 |0 ( 0.00)
1  0 0 0 I |0 (C .0f)
I 0 0 0 I 0 ( 0«C¥%)
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admittéd to the agylum;? of these were cases of general paralycis;
all geve & positive Wessermann reactionj;of the remeining i2C cases,
82. 6% were positive.

Thege results in cases of mental discorder,other than gener-
al paralysis,show a proportlion of syphilitic cases very nmch
greater than vhatl is generally supposed to exist.

put I find then Dr Stansfield in the snnmusl report of the
Bexley Asylum I907,states that in 37% of the males and in 119
of the female admissions,syphilis wes the principal etioclogical
factor;according to the Cheddleton Asylum (Staffordshire)eannusl
report for I903,0r Llenzies found evidence of syphilie in 28 out
of 106 mele admissions. In both cases these results were errived
at altogether spart from the biological serum test.

Prectically all other asylum reports,however,plve & very
much lower percentage of luetic cases.

The incidence of syphilis zmongst mentzl patients mey of
course differ widely in different asylums according to the cless
of people from whom the inmates are principally drawn,especially
as regards women. Thus in Gartloch and Bexley and to a large
extent in Cheddleton,the patients are drswn from urban districts
where syphilis is known to be prevaleﬁt. At the same time the
figures quoted above reveal a proportion of syphilis presumebly
much higher than what obtaine amongst the general inhebitanis of
such urban districte and supgests that in insanity,syphilis plays
a part the importance of which has not hitherto been fully =pprec—-
lated. The occurrence of syphilis in more than one third of the
mele and one fifth of the female admissions places it in the fore-
front as an etiological factor,either primary or secondary in the
causation of -syphilis. ¢ ve . . |

As regards the incidence of syphilis a8 determined by the
Wessermann resction,in the individuel psychoses,the following
Tesults heve been réported.

Eoas snd Leve (I1) got negative results in 81l of 2¢ cases of
eplilepsy.
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Praecox and obtained a positive result in % with ihe
tlood serum. 7The epinel fluids of 2ll reacted negatively.

Lliarie (I3) found I0 cases of epilepsy end I4 of dementic
praecox all negative.

kiorton (I4) with the spinal fluid got negative results in 20
cages of epilepsy and cementia prasecox.

Dean (15) obtained I5.4% of positive result with the sers of
330 capes of idiocy and got I positive spinal fluid out
of I2 exemined.

Hemderson (9) gives the following re t8;
I6 caces of cerebral syphilis,94% positive with the serum
and 50% with the spinsl fluid. '
I4 ceses of alcoholic psychosis,® rescted positively vith
the spinal fluid.
II cases,comprising cases of dementia presecox,menic-
depressive insanity and constitutional inferiority,were
all negative.

Seott Williamson (I6) examined the spinal fluids in 22 cases of
insanity other than generel peralysis and found &ll
negative.

Weliuirhead (I7) with one exception got the serum and spinezl
fluid negative in 77 cases of inssnity other thsn gener-
al paralysis.

sch®lberg end Goodall (18) have examinecd a large number of cages

but so meny of these heve given variable reactione on
different occasions that their results need not be quoted.

Ae Tegards my ovn results,it is apparent that in dementis preoe-
CoX syphilis is exceedingly rare; thus,out of a series of 44 cezses
only one reacted positively,the reasction being given with blooa
end spinal fluid.

DeAse This was a typicel case of dementia praecox and a care-
ful examination after the result of the Vassermennu
reaction wase known revealed no reason to alter the
disgnosis. Death resulied from & csrdiec collapse

but no post mortem wee grented.

In 6I caces of epilepsy,8 sere reacted pogitively (I3.I%%e 1IN

6 of these 8 positive cases,the spinal fluld was examined and
found positive in 5 and negstive in 3. The 3 cages of epllepey

which resct positively with both blood and spinsl fluid present the

fo3lowing clinical features.

KeCs Female,asct.44 years. Admitted to Hartwood Asylum
in lovember,1908 and transferred to Gartloch

in ijarch,I9C9.

On sdmission. Lentstion slow but memory &and judgment fair. i'rce
from hallucinations but knowe that she heae heerd voices;
and acknowledges che is an epileptic.
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fiyelcel conaition. Gait somevhat atexic,elight lombergism,
deep reflexXes camnot be elicited,speech slow but distinet,
no tremors of tongue or fece,looks much older thar 44
years. At the time of Tits ehe becomes hallucinsted,
guarrelsome and dangerous to others;also her motor pover
becomes much impeired. she hergelf states that she got
gyphilis from her second busbend and that the fits com~
menced after her third marriage. At times she has had

- gestric crises.

Tbis case 18 considered to be one of late epilepsy with
locomotor ataxia.
Blood and spinel fluid resct positively.

Aele liale,aect.b0 years. Admitted from Bernhill Poorhouse
November,I904.

o history obtainable.

e suffers from typical epileptic fits and is now very
demented. Ie is quite memoryless and unable to under-
stand the simplest questions.

Hie pupillary and deep reflexes ere normal.

Blood and spinel fluid react positively.

The wife of this patient is slso an immate of this
asylum. She was admittied to Hawkhead As¥lum in December
I906 end tremsferred. to Gartloch in iebruery,Idc?.

On admission,she was an excited,restless maniac,but hes now
passed Into a staite of apethy.

Physically she presents no signe of disezse but her fece is
slightly esymmetrical,palate narrow,teetlx crowded and
forehead flat.

Blood reacte poeitively enc the spinal fluid negatively.

Je@.iale,aet .22 years. Admitted August,i9I0.

ilentsl condition. Le tekes typicel grand-mal fits with
succeeding confusion. Hellucinetions and delusions were
prominent before the onset of dementia. )

Phyeical condition. There is & marked atrophy of the Celoid,
T1eXors of foreamm,znc¢ interossel on the right side;on
the left side,the extensors of the foreamm,the interossei
and muscles of the thenar eminence are atrophied. There
is wrist drop on both sides but more merked on the left.
Fibrillary tremors have been noted in the atrophied
muscles of the hands. .
This patientts blood reacted negstively on the first three
examinstione extending over a period of 2 months,vhereces
the spinel fluid vas positive each time. The blood and
spinzl fluid were both positive vhen teeted again & months
later. Previous to the third exsmination of the blggd
end spinel fluid,he recelved an inteamuscular irjection
of Salvarsan,and s second injection (intravenous) before 3
the fourth examination. The dementia and muscular atrophy,
however,are still progressing.

Delusional Insenity. out of 39 cases,7 gave positive results

With the blood serum (I8%). The spinel fluid,exsmined in 4 of the

7 cases,was negative in all.
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panie-vepressive ingsnity. CGut of' 36 casee,? .ave a2 positive

result with tke blood serum (28.7.). TUhe epinel fluid,exeminec in

6 of these ceses,resctec poeitively in & of them and negatively in &

HePoilfemale,aet«2C years. Admitted December,I91X.

Iistory. Jhe had become unsiettled over three vweeks before
a ssion. ©The had not done well at school but afterwards
hac earned her trade's wages. 3aid to have been alivays
& gooG,healthy,and moral girl.

liental condition. She mistskes icdentities and cammot give any
epcoum oI hersgelf. At times she is restless and appears
exalted.

Phyeicel condition. Healthy lookinz but features are rnot in-
tellectual. IT.ooks younger than sge stated. Palate deform-
ed anteriorly,face somewhat asymmetrical,nose somewhat
tBickened and flattened. leflexes all present;no clinical
evidence of gyphilis.

Wessermann reaction positive in the blood and spinal fluid.
She 18 now well mentelly except at memtrual periods.

VeFeale,set .40 years. Admittec December,ISII.

Lientel condition. e is at timed depressed and morbid,vwith
delusions ol persecition and at other times excited,talk-
ative and cheerful.

Physical condition. Pupils react normally;deep reflexes normal;.
no tremors ol face or tongue.

Wessermann reaction positive with blood and spinal fluid.

H.i'B.iale,aet.38 years. Admitted December,I9II.

llentally, he veries betveen ststes of depression end exalta-
Tion. Has very vivid hallucinationsg and delusions.
Physically no abnormal signs are noted.
Tlie Wassermann reaction is positive with both blood and
8pinal fluid.

Imbeciles without epilepsy. &6 ceses of vhich 7 were positive

with the blood serum (I9.4%). The spinal fluids were exemined in

5 of the positive cases and of these 2 vere negative and % positive.

L.W. Male,aet. 26 years. Admitted larch,I9C9.

Ventsl concition. This patient is a mental defect;he 1is
chIIdish,Toolish in menner end gpeech,and unable to A
epply himself to any kind of work. i ]

Physical concition. Apart from a squint in the left eye,ne
presents no abnormal physicel signs. o
lood and spinsl fluid react positively in ihe essermant
test.

AJu'T. vemale. aet 4I years. ACmitted Larch,I9ii.

liental condition. gShe appears to be an.imbecl%e;s§e if-. .
excived,restless,and cannot appreciste Lel surrouncings;
memory is fair.

Fhysical condition. jer pupils are irregular in outline but

react well to light and cccommodztion;knee jerks active
ngle cloms elicitec.
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tistory. oke cic wot walk t1ll the age of 7 jears and

R Wasg never at school. iler mother died at the age of
04 years,suprosed ceuse phthisis. ller Pather died
age 58 years,cause unknovm;he had been = heavy drinker.
Three of patient's brothers died in infancy. (ne
brother,grown up,was 2 heavy drinker and died of
pneumonia. 4 sister drinks heavily.
Blood andé spinsl fluid react positively.

FeS..llale,act 22 years. admitted february,I912.

iientally defective.

Phyeical condition. There is marked tremor of the tongue
with hesitating speech. Xnee jerks sre active;there
is no. ataxia. Pupils azre equal and react slowiy to
light and accommodation;consensual reflex present.

The assermann resction is positive with the blood and
gpinel fluid. The diagnosis of juvenile general
paralysis in this case is not definitely excluded.

Imbeciles with epilepsy. II cases of vhich one only resacted

positively with the blood serum. iis spinal fluic was elso positive.

D.i'N. Male,aet I9 yesrs. Admitted November,I9IO0.

Mental condition. This patient is deficient mentally znd
1s subject to epileptic fits.

Physical condition. e hes = saddle-shaped nose but no
scars about the corners of the mouth nc¥ Hutchinsonian
teeth. There is paresis of the left srm end leg.

The blood serum ané spinal fluid react positively.

Jecondary dementia. Out of Z€ ceses,8 geve z posgitive serum

reaction (30.8%); 3 of these gave & positive result with the

spinal fluid,one was negative anc 4 vere not examined.

JeL. Male,aet 46 years. Admitted August,I9II.

This petient vas admitted in e condition of marked
dementia due to organic brain disease.

Blood and spinal fluid reacted positively. . ‘

The diagnosis was confirmed by post mortem axamlngtlon;

“the brain wes much atrophied and there was extensive

syphilitic disease of the cerebral arteries;thcre Vas

nothing pointing to general paralysis.

W.W. Male,aet.86 years. Acdmitted ilarch,I9II.

lMiental Condition. He hae delusions of grandeur. Li18
memory for old events is fairly good but Tor rgcent
events is almost entirely lost. rie is gimple,facile,
and in many respects childish.

Physical condition. The pupile are equal asd regct noxr-
melly. fic knee jerks are active. Speech is good
and there is no tremor of the face or tongue. :
This patient is now bedridden and there is corsicer-
able dementia. o
The blood and epinal fluid react positively.
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Gede Lisle,unet. 60 years. Admitted Cctober,I¢II.

A restless,registive and demented old man. e has been
blind for the past Tive years from optic atrophy.
There are no muscular tremors,anc the deep rellezes
are active.

The "‘Tassemann reaction is positive with the blood serum
and spinal fluid.

Senile Insanity.

Out of I4 cases,one gave a positive reaction with the blcod,

whilet the spinsl fluld reacted negatively.

lelancholisa.

17 casee were examined,of which 3 rezcted positively with the

gerum. Only one spinal fluid was examined and that proved negative,

Alcoholic Insani@z:

In this class I2 females were examined. Five sera reacted

positively,vhilet in 5 spinal fluid was negative and in the othcr

2 positive.

L.BE. Female,aet. 49 years. Admitted January,ICIZ.

On admieeion. She was restless,excitable with tendency
To chatter and scold. I'er memory seemed gool Lut
coulé not be properly estimated. nefused to give any
information regarding herself.

Physical condition. Her ton:ue was tremulous,pupils egual
and reacted to light and accommodation. D=zep reflexes
exaggerated; speech good;no ataxia.

Progress. Has become more grandiose,mixes identities and

8 very fanciiul and often noisy. .

History. She was in Duke sStreet llosrital for 18 days
Prior to her sdmission to Gertloch snd vas regerded
ag a case of delirium tremens. She is reported by
the police to be alcoholic. <£he has no friencs.

fassermann reaction is positive with both blood serum and
spinal fluid.

HeGs Female,aet.32 yesrs. Admitted August,I9II.

on admission. She wae childish but erfotic,noisy and
exclted. . 4

Physical condition. she was cleenjher Iace suggegte@
poor mentation; che was hyperaesthetic to aksom;nal
palpsetion. The eye reflexes are precent,the Xree
jerke amctkde- and there are no tremors nor slurring
of speech. )

Progress. She beceme destructive,dirty,and irresponeible,
Tesembling = case of toxic inganity. %he Ugsserean;
reaction was positive with the blood and spinal L;uld.
On Becember Ist,I9II,she received an intravenous l1n-
jectiop of 0.6 grammes of galvarssn,after which ner
mental condition gradually improved. 3he became Leln-

ful in the ward end vee no longer ircokerent Tul estill
mixel identities. On mey Iet,1912,the Vessermor




reaction was still roeitive and there was no further
mental improvemént.

Confusional Insanity.

2 out of I4 cases gave a positive reaction with the blood
gerum. One of these also gave = positive result with the spinal
fluid. This case is of particular interest in view of the post
mortem findinge and werrents e full desription.

lieNe Female,aet.43 years. Admitted August,I9II,

To Lurthly Asylum,and transferred to Gartloch
Asylum in 3eptember,I9II.

On admission. She vas excitecd and suspicious. .er
memory was fair. There were no glandular en-
largements; the pupils reacted normally,there
were no tremors of the tongue end facial muscles;
gpeech ves umimpsired and the patellar reflexes
were active.

Progress. Five dsys sfter admiesion,she becsme con-

ueed and memoryless. Aftervards she varied
between states of confused torpor,restless-semi-
delirium and agitated suspicion. The ‘jassermann
reaction was positive in both blood and spinal
fluid. She gradually becsme more and more emac-
jated and cied February,ISIsfeshile artificiel Ceeding.

History. oke vas marriec in I899 and has had no
ehildren. Ler husbend gives & frank denial of
syphilis; her sister hints at some Gicesse vhick
the patient had before marriage,about vhich the
husbsnd could get no information.

Post Mortem ixamination. The membranes,sinvses and
veosels ot tho base were normal. The brain
welghed I,298 grmg. It vas of normal eize 2nd
complexity,fim anc shoviet ro weeting. The cortex
was of natural colour,elightly congestet and not
narrowed; Its striatlons were readily distin-
guished. Iio abnormality coulc be detected in
other parts of the brain on naked eye examinatior.
yigeroscopic sections revealed nothing but alter-
ations in the cortical ppramidal cells.

In the aorta there were a few patches of early
atheroma. 7There vwag 3 subacute nephritis. The
other orgsns were healhty.

Desth was due practically to inanition.

Menia

9 cases of which one reacted positively with tkhe blool serum
and negatively with the spinal £luid,whilst another was positive
with both fluids.

JaK. Liale,aet.46 yearsS. Admitted August,ISIT.

Chronic mania. The presence of & ¢ouble optic g@ropby
suggested syphilis as the csuse of the manla.
The knee jerke were active snd there V&g o af'-

fection of the speech or tremors of the tongue and
facizl muscles. 7he blood and spinal fluid re-
acted pogitively.



A.H.A. Hemale, 3zet.4I years.

She wae firet admitted in Jeptember,I90I,and was
regarded =5 & case of alcoholic mania on adwmigsion.
she was knovn to have led an immoral life. in
October,I20I she developed & secondary syphilitic
rash and recelved very thorough treatment with mer-
cury ané potaseium iodide,and improved so markedly
mentally that she was discharged in January,I902.

© Re-admitted September,I904, 3Ske was treated for a month
wityg large doses of potassium iodide and again im-
proved so rapidly that she was discharged recovered
in Decerber,I904.

Lasgt admission,July,i90¢. gShe wae excited,violent in
gpeech and menner,and very delusional. i he now veriec
between periodes of excitement,discontent,anc compar-
ative well-being,but is easily upset mentally. '

- Reflexes are 21l normal,there is no tremor nor atsxiae.
During this last reesidence in Losgpital,srtisyrkilitic
remedies (mercury,potassium iodide,and Salvarsan)
have in no way affected her mental state.

The blooc serum reescted poeitively in the Vassermann
test vhilst the gpinal fluid (examined for the first
time on 4/5/I2) reacted negatively.

The appearance of the gypkilitic rash during her Iirs
mental breakdovn and the rapic recovery with anti-
gyphilitic treatment suggested that this vae pro-
bably a cace of cerebral syphilis. At the same time
it must be remembered that this patient was addicted

to abuse of alcoholandenforced abstinence in hospital
may also have accounted for the rapid recovery.

Iestly,a few cases of hysteris,parenocia,puerperal and hypochkon~
driecal insanity have been examined,the blood sera of all being
negative. Cnly one spinal fluid,from a case of hysteria,was teated

and it also was negatlve.
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Insanity associ=zted with Cerbral Jyphilis.

The rclationshid of gyrrilis to merntal Cicease ie etill ok-
scure &8 Iregarde meny points. (n the one hand there ie the pore-
eyphilitic affection,general parslysis,a disease characterised by
marked and constant anatomical lesions,and the signs anc symptoms
conetitiite a2 definite clinical entity.

The fact that the blood sera of general pareiytics give =
postive iegsermann reaction in practical I00% of cases can scarely
bear any otherinterpretation than that they are subjects of active
syphilitic infection and this ie in sgreement with Krafft-ibing's 1€
obeervetione in vhich he faileG to infect generel varalytics with '
syphilitic material;for it has been repestedly shown by eXperiments
thet reinfection with syphilis fails only so long ae the body ie
gtill infected

The occurrence of & positive iVesgsermenn reaction with the spineal
fluid of practically every case of general paralyeis as shown re-
cently by perfected methods of examination,indicates further,that
the cerebre~spinesl system and the tiseues adjecent are sctively per-
ticipating in the disease.

On the other hend,there is a great variety of mental conditions
asgociated vith syphilis vhich are included under the ferm ccrebrel
gyrkilie;it ie said that there is not & eingle pesychoeis that eyph-
111% cannot produce. In one class of cases,gross lesions of cer-
tain structures of the brain are present and during life there are
cleat incications of their presence. In enother cless,there is ro
charzcteristic sign or symptom of syphilis clinically,and the post-
mortem examination mey not afford any further evidence of the ex-
istence of =z gyphilitic irféction of the brain. Lence in this clees,
in the totel ebeence of such evidence of syphilis,important infome-
tion may be geined from the behaviour of the blood serum and of the
Cerebro-spinalrfluid in the Wessgermenn test,as ir the caese i..l.
Cescribed on .86 in vhich the Vzecermenn teet elone indicated 3he

8ypkilitic bseis of the condition,evidence on this point being nega-

tive boty clinically end at post-mortem.
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Value of a Positlive reaciion with the Blood Serum.

Ingsmuch &8 & positive /assermann reaction on the part of
the blocu serur merely indicates the yresence of e syphilitic in-
fection,one is not justified in cssuming that there ie necceearily
sny causwal relationship betieen the infection.angx%ental etete.

In the firet place,the eyphilitic infectiion may be merely coin
cident and play no part as an'etioiical factor in the exicting
insanity. Secondly,syphilis may act as a determining cause in =
patient with a psychopathic tendency just as alcohol and physicsl
hardship do;in this respect syphilis is probably a powerful egent
in view of ites wide-spread asctivity. Such cases,hovever,co rot
come into the category of cerebral syphilis. Lestly,eyphilics msy
be the actual cesuse of the inesnity,producing = true cerebrzl
eyphilie. A definite proof of the intimate relationship must be

a¥
arrived) from further evidence than the cerum reaction.

Value of the Vassermann Reaction in the Cerebro-spinal fluid.

The cerebro-gpinsl fluid ic a product peculiar to the central
nexvous system,vhile the blood pleeme obviously ie not. It has
been shovm that the cerebro-gpinel fluid ie cefinitelyof the msture
of & gpecific cecretion,and therefore,more iniormetion is likely
tc be geined from ite reaction in the Vessermann test.

Plaut® and toas and 1ind20 heve exemined the spinal fluids in
a mumber of cases of sgecondary and tertiary syphilis in which
there was no evidence of involvement of the central nervous system.
In 211 csses the spinal fluid reached negatively,although the
blood serum vee positive in almost every one. Hence a poritive
Teaction vith the epinel iluid mey be teken as 2 certain indics-
tion of cerebro-spinel syphilis =né ite precence in en ingene per-
fon would be almost conclusive evidence in favour of a diesgnosis
of syphilitic insenity.

Eovevef,practically 511 recent workers find that,in marked
contrest to genersl pareslysis,the spinal fluid in cerebrel erphil-
1s gives = poeitive Wessermann reaction in only s, emzll proroition

of cases.  Thus ienderson reports 50% positive resulte vith the



gpinal fluid in I6 caceg of cerebrgl eypkilis,the blood cerum
being pocsitive in 94%,vhilst many observers (Plaut,lionne,Cencler)
state that,in this condition it is rare to find a positively
reacting spinal fluid.
In view of my owvn results,I cannot agree with these state-

ments.
| The spinal fluid was exeamined in 88 cases of insanity,other
than general parslysis. In 5I csses,the blood geium,previously
tecsted,vas negative and in all of these,the spinal fluid =lco geve
e negetive reaction;in 37 patients,the blood serum was positive
énd of these,I8 gave z pocitive reaction with the spiﬁal Tfluid
equal to 48.6%. It is noteworthy that all the cases,giving clini®
aiévidence,apart from mental symptoms,of cerebro-spinal =i{fection,
reacted positively with both fluids; these comprised two vith cptic
etrophy (vice pp.87,88),0ne vwith progressive muscular atrophy
(vide p.g4),one with locomotor stexis (vice p.83),one vith nuscu-
lar palsy (vide p.gg)and one vith stmbismus (vide p.85 ).  “The
other caseg,in which both blood serum and spinal fluid vere posi-
tive,presented only mental symptoms,in no vay characteristic of
any etiological agent. On a synptomatic clascifiation,the I9
cases,vhose blood eera &re positive end epinel fluids negetive,
represent z wide variety of peychoses. In only one of them ieg
there sny sdggestion that gyphilis was the cdirect czuse of the
insenity (Cese A.H.A. vide D.89) and,in this case,the diegnosie

is based on the fact,that symptoms of secondary eyphilis dew
veloped during her first attack of mania,and the mentsl symptome
subsided uncer antisyphilitic treatment (mercury and potessium
lodide). <Eowever,thie patient vas also en alcoholic,snd the
complete stoppsge of the slcohol may also heve been a factor

in her rspid recovery. Ietterly,sntisyphilitic remecies (potes-
ium iodide and 0.6 grms. salvarsan intramuscularly) have had 1o
influence in cutting short the out-bunts of menia. The remsin-

ing I8 cases of thie group present sbsolutely no clibicezl cvicence

Ol eyphilitic lesionme in the nervous system,end their mentsl



symptome represent nine different psychoses. fow, zince = poei-
tive recaction in the tlooa Serum merely indicates the precence
of a syphilitic infection,and as these cases,quoted above,were
chosen at ramdom,it seems to me there ig no rational boeis for
coneidering thet they are &ll caseg of sypbilitic insanity.
It is evident from these statistics that,unless every ccse of
ingsnity vith a,pbsitively reecting serum is cerebrsl syphilis,
then the proportion of cases,other than .generasl paralysis,with
gyrhilitic affection of the centrsl nervous system vhich have a
positive spinal fluid,must smount to much over 50%.

The fact thet the spinel fluid mey resct positively vhilst
the blood serum is negati®é lends additional support to the view
that the cerebrb-spinal fluid gives = positive‘ﬁassermann recaction
in a much larger proportion of cases in vhich the cenirsl nervous
syetem is the ceat of active syphilitic infection,then Les been

generally steted. MottZI

denies that this phenomenon cen occur,
but it has been met with in 4 cases of my series,? of general
paralysis anG I of epilepsy with progressive muscular atrophy,
(JeG. vide p.84). In 3 of thege the blood serum ultimetely
beczme positive, although it only reacted weekly on repeatel exeme
ination,vhilst,in the fourth,a genersl peralytic,it remainec nega-
tive throughout.

With regard to post-mortem evidence,examinationsheave been
held in tvo cases in vhom the blood and spinal fluid reacted posi-
tively,namely,m,m. (vide p.88 ) in vhom no lesion at 8ll suggestive
- of gyphilis could be detected,and J.L. (vide p. 86 ) in vhom
8yphilitic lecions of the cérebral erteries whre found. lone of

the cases,hovever,vhich gave a positive serum and negative spineal

fluid reaction,heve come to post-mortem.
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COUCLUZSTION S.

A positive /assermann reaction is given by both the blcod and
cerebro - spinal fluid in practically =ll cases of gereral paral;
yeis. |
Syphilis= of the central nervous system,as showvn by the positive
Vagsermann reaction of the cerebro-spinal fluid,can produce the
mental sympt?ms of all the clagsified psychoses;the high pro-
portion of syphilitics amongst asylum patients,other than general
paralytics,as shown by the postive serum reaction,would inciccte
that s=yphilie is one of the most importent etiological factors in
the production of insanity.

A postive Vassermann reaction is found with the cerebro-spinal
fluid in more, and probably many more,tran 50% of cases of Gerebral
syphilis. In the majority of these cases,the alagnosis is based
entirely on the result obteined in the Vassermenn resction tith
the cerebro- spinal fluid.

The post-mortem examination in one case has chown thst eyphiltic
infection of the central nervous system may exist without the

o} Che brain
occurrence of any gross lesionsi(such as,gummata,eyphilitic art-

 ¢feéritis end meningitis),the diagnosis of the conGition resting on

the fact thet the cerebro-spinel fluid rescted positively in the
Wescermann test.

The occurrence of s positive Wassermann reaction with the cerebro-
spinal fluid is of the greatest Gisgnostic value in differentiating
general paralysis and cerebral syrhilis from other froms of inseni-
ty,but 1g of little vslue in the differentisl diesgnosis belveen
genersl parslyeis and other menmtal conditions associated with
Ccerebral gyphilis.

In cases with mental symptoms,a positive Wassemmann reaction has
been obtained with the cerebro-spinal fluid vhen the blood serum
¥as negative. The reactibn of thig flumd is of more importemee then

that or the blood serum &e an indieztion thet syphilis 1le ine caussl

f S ..
aclor of the mental cicesse.
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Proteid conﬁ@nts of Blood Serum and their relation

to the Wassermann Reaction.

Much work has been done to determine what alterations occur
in the proteid contents of the blood serum as the result of a
syphilitic infection and whether these alterations in any way
. elucidate the nature of the Wassermann Reaction. With regard to
the cerebro-spinal fluid, it has been proved that, in syphilitic
infections of the cerebro-spinal system such as general paralysis
of the insane, there is a marked increase of the globulin content
and this globulin can replace the cerebro-spinal fluid in the
Wagssermann test. However, mo such definite statements can be made
in relation to the blood serum in cases of syphilis, since different
results have been obtained by different observers, although most
are agreed that the globulin portion of syphilitic serum is capable

of giving a positive Wassermann reaction. Thus Friedemann,l

Noguchi,a Gross and Volk,3 Landsteiner and Muller4 & Bauer & Hirsch®
all agree that the globuiin precipitate of a syphhlitic serum contains
the reacting substances., However the publications 6éf these workers
suggest that they have takem little account of the precautions
necessary to obtain even comparatively pure specimens of the separ-
ated protein constituents.

Normally the blood serum contains two proteids viz: serum

albumin and serum globulin, and these have certain well defined

characteristics which are given below in tabular form.

— Serum Albunin Serum Globulin o

Soluble in distilled water Insoluble in distilled water

Precipitated by saturation with Precipitated by half-saturation
Anmonium Sulphate with Ammonium Sulphate

Not Precipitated by complete sat- Precipitated byvcomp}ete sat-

uration with Magnesium Sulohate uration with Magnesium Sulphate

Not precipitated by dialysis Precipitated by dialysis

Hot precipitated by CCs gas. Precipitated by COg gas.

———— - -
———.

-
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However, by none of these methods can one ensure a proper
separation of the globulins from the albuming. It always happens
that when an attempt is made to precipitate the globulin, some of
it is retained in solution whilst at the same time some of the
albumin is mechanically brought down with the globdin. Hence, it
is impossible to obtain unﬁixéd products by simple precipitation.
0f these various methods of separating proteids, the‘most satis-
factory is the process of fsalting out” by means of Ammonium Sulphate,
different degrees of saturation with this salt causing precipitation |
of different proteids, but, as already stated, the precipitated
globulin contains a considerable amount of albumin while some
globulin ig still retained in solution. However, by redissolving
the precipitate in water and again precipitating by the addition
of 50% ammonium sulphate a still purer globulin is obtained, and
repetition of this process will result in almost but mot quite pure
products.

By means of Ammonium Sulphate, serum globulin can be
separated into three different constituents. Kaude® has shown
that globulin precipitation commences when ammonium sulphate is
present in 24 - 29% of complgeéaturation and ends when the satur-
ation reaches 36 - 46%.

The various globulins obtained are as follows:~
(1) Fibrinoglobulin precipitated by 25% Ammonium Sulphate
(2) Euglobulin . " 33% " .
(3) Pseudoglobulin " " 46% " .

After 46% saturation, no further precipitation occurs
until 64% is reached when the albumins commence to come down and

this/



this ceases when 90% Ammonium Sulphate is present.
For this "salting-out"™ process, it is better that the

gerum should be well diluted since by this means the precipitate

 deayeeot ‘
from any partlcularksaturation with ammonium sulphate is less

mixed with other proteid constituents.

Technique

[ St P =)

For the purposes of this investigation the "saltihg—out“
process by Ammonium Sulphate has been principally utilised. A
certain number of sera have also been subjected to precipitation
of their globulin contents by carbonic acid gas ahd by dialysis.

(1) “galting=-out™ by Ammonium Sulphate.
A saturated solution of ammonium sulphate was prepared by
adding the salt in excess to boiling distilled water which
was then allowed to cool; thereafter it was filtered to
remove the ammonium sulphate which had been thrown out of
solution, and finally sterilized in the Koch sterilizer
for one hour or more. Kahlbaum's ammonium sulphate
(guaranteed for analysis) was used, a solutiom of this
salt being neutral to litmus.

Generally, two sera, a known negative and a known
syphilitic were investigated at the same time. As a rule
they were fresh, but sometimes they were heated at 579C.
for half an hour, prior to the addition of the ammonium
sulphate., A small amount of serum was taken (2 or 3c.c.)
and made up to 7.5c.c. with distilled water. With this
diluted serum the requisite amount of saturated solution
of ammonium sulphate was mixed. Usually these were mixed
in bulk rapidly, the ammonium sulphate solution being put
into a beaker and the serum poured into it whilst the
beaker was shaken.

A number of sera were examined for fibrinoglobulin
by the addition of 25% ammonium sulphate but in allcases
either no precipitate or so little was obtained that the
attempt to isolate this fraction was consequently given up.

%,75c. c. of the saturated solution of ammonium
sulphate were placed in a beaker; with this the diluted
serum was rapidly mixed and a precipitate resulted consist-
ing mostly of euglobulin, This was centrifugalised and
the supernatant fluid was decanted. The precipitate was
then dissolved in 7.5 c.c. of distilled water and again
precipitated and rapidly mixed with 3.7bc.c. of.saturated
ammonium sulphate solutiomn (35% saturation), this process
being again repeated after centrifugalisation. The super-
natant fluid, after each centrifugalisation, was madeAup
to 46% saturation with ammonium sulphate by rapidly mixing
it with 2.65c.c. of the saturated solution, and ?t was
generally found that the supernatant fluid, obtained

after/
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after the third centrifugalisation of the euglobulin, gave only a
very faint precipitate with ls% of ammonium sulphate. But if, in
any case, this third supernatant fluid was found to contain a marked
amount of pseudoglobulin, then the euglobulin was again dissolved
in 7.5¢.¢c. of distilled water and again precipitated. In noc case
was it necessary to repeat this process a fifth time.

The supernatant fluids, obtained from centrifugalisation
of the euglobulin, were added together after being made up to 46%
saturation with ammonium sulphate and then centrifugalised. The
pseudoglobulin thus obtained was then dissolved in 7.5c.c. of dis-
tilled water and rapidly mixed with €6.4c.c. of the saturated solution
of ammonium sulphate, and again centrifugalised; then this process
wags once again reveated. The supernatant fluids thus obtained after
removal of the pseudoglobulin were saturated by the additiom of finely
powdered ammonium sulphate, and, as with the euglobulin, it was
generally found that the third supernatant fluid gave only a faint
precipitate; but if necessary the pseudoglobulin was redissolved
and again precipitated.

Throughout this treatment of the sera it was constantly
observed that the euglobulin and pseudoglobulin obtained on the first
addition of the requisite quantity of ammonium sulphate, were much
greater in amount than on the subsequent precipitations; in other
words the first products were always extremely impure and the necessity
for repeated precipitation of the products was clearly indicated.

As already stated, the supernatant fluids which resulted
after the removal of the pseudoglobulin were saturated with finely
powdered ammonium sulphate. It was found, however, impossible to
separate the precipitated albumin by means of the centrifuge on
account of the lightness of the precipitate and the density of the
fluid., Sometimes the greater part of it would be deposited by
centrifugalisation and this could be secured, but more often, the
albumin remained in the form of a fine emulsion or even rose to the
surface of the fluid; therefore it had to be separated by filtration
and since it could pass through filter paper, a Massen filter, meas-
uring about four inches in length and 5/8 inch in bore, was utilised.
The saturated solution was poured into this and the fluid drawn
through by aspiration. Thereafter distilled water was poured into
the filter, shaken to dissolve the albumin, and finally poured off.
In this way, most of the albumin was recovered although naturally in
all cases, some was lost.

By this method of "salting out" one obtained fairly
uniform results as regards the appearances and relative bulk of the
different fractions.

To make certain thetthe euglobulin and pseudoglobulin
were two distinect substances, on several occasions ammonium sulphate
was gradually added to the diluted serum, and it was found that
Precipitation did mot occur until 25% saturation had been reached
and ceased at 33%.

Thereafter no precipitation occurred until about
907 saturation and again ceased at 46% saturation. The same result
followed with the pure substances. But it must be clearly understood
that theme limits of precipitation are not absolute, they mergly
Tefer to the majority of sera. Thus in some cases precipitation may
continue to occur between 33% and 40% saturation but it is never
abundant until the 40% is reached; and again it may continue after
Saturation, but, as before, it is only a small amount that comes

down after 46% is exceeded.
On/ ,



RN A

on two occasions, however, results totally different from
the usual werec obtained; on each of these occasions, 2 sera, 2
negative and a positive, were examined at the same time; no
precipitation occurred with 33% saturatiom, but a fairly abun-
dant precipitate was obtained with 507 saturation after removal
of that caused by 46% saturation, whereas in other instances,
where the eugolobulin and pseudoglobulin were present as usual,
no precipitate or only a very faint one was obtained on the
subsequent addition of ammonium sulphate to make 50% saturation.
From these results, it will be obsewved that the different
constituents of the globulin contents of sera are somewhat
variable. The irregular behavior with 2 sera at the same time
suggests that the technique was at fault; however, the two
experiments were not consecutive, the ammonium sulphate solution
used gave the customary result with other sera and therewas no
error in the amounts added.

In a number of instances the diluted sera were mixed with
equal volumes of saturated ammonium sulphate solution so as to
obtain precipitation of the whole globulin content; this was
freed from albumin in the usual way. In a few cases one portion
of the serum was subjected to this treatment whilst another
portion was subjected to fractional precipitation.

So far, no mention has been made as to the recovery of
those portions which were not precipitated but remained in
solution in the supernatant fluids e.g. the euglobulin remain-
ing in solution after precipitation with 33% saturation with
ammonium sulphate. In the case of the euglobulin, this was
done on several occasions by @issolving the precipitated pseudo-
globulin in distilled water and them adding 55% ammonium sulphate.

However this necessitated considerable expenditure of
time, thereby prolonging the process of "salting out" to such
an extent as to lead to the danger of alterations occurring in
the various products. The fact that the behavior of the two
globulin fractions in the Wassermann reaction was so widely
different excluded the possibility of erroneous conclusions
being drawn from neglecting this part of the process.

In the case of the pseudoglobulinm, this purification
could not be carried out on account of the difficulty in separ-
ating the albumin. precipitate. But here again the results
have shown that a..y pseudoglobulin, remaining in the albumin
portion, led to no fallacy, since pseudoglobulin and albumin
behaved very differently im the syphilis reaction.

After these various products had been obtained in as
pure a form ag possible, they were suspended or dissolved in a
small quantity of distilled water and dialysed in running water
until all the ammonium sulphate was removed. This generally
occupied 36 hours or even longer. They were then made up with
distilled water to the original bulk of the serum and 0.857 NaCl
added., In a few cases, ammonium sulphate could be detec?ed
after dialysis by the addition of bariup chloride but t@ls was
never pregent in sufficient amount to alter the effect in the
Wagsermann test.

Parchment dialysers were at first used but later
dialysers made from fish's swim bladder were substituted for
these, as they gave more rapid and more officient results.
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Characters of Various Proteins obtained by precipitation

with ammonium sulphate.

Certain poimts were noted as to the character of these
various products. The globulin fractions were white products,
giving a firm deposit after centrifugalisation; generally,a
congiderable time was required in the centrifuge to bring
them down. They were insocluble in distilled water but the
addition of 0.85% NaCl generally caused a partial solution
and sometimes complete solution of both euglobulin and pseudo-
globulin, but different specimens varied considerably in this
respect. It ié, of course, well known that many proteids,
which are insoluble in distilled water, are soluble in water
cohtaining a salt inbkess amount than that required to cause
~ precipitation. They both reacted neutral to litmus. In one
or two cases, wheré some ammonium sulphate was still present
after dialysis, a faintly acid reaction was obtained.

The pseudoglobulin was always much more abundant than
the euglobulin, and neither was increased or diminished in a
syphilitic as compared with a-normal serum so far as one could
judge by comparison of the volume in the centrifuge tubes after
centrifugalising. It is possible, of course, that some differ~
ence might be found.by weighing the dried products, but here
the impossibility of obtaining absolutely pure substances would
prove a serious barrier to accurate results. Noguchi (2)
states that the globulin content is increased in the sera of
untreated and slightly treated cases of primary and secondary
syphilis. His method consisted in weighing the precipitate
obtained by half saturation of the sera with ammonium sulphate
(or one part of serum plus four parts of a half saturated
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solution of ammonium sulphate). Precipitates so obtained must
contain v#riable amounts of albumin, and most of, but not all,
the globulin; and as the products were not dried, prior to
weighing, the results were only of relative and not absolute
values.

The albumin was a soft fleecy material which always
retained the colouring matter ofAthe serum, none of which ever
came down in the globulin fraction. The albumin was complete~-
1y soluble in water, which became coloured like the serum,though
not so highly. The albumin formed -a much less dense precipi-
tate than the globulin. It was always neutral to litmus.

Precipitation of Globulin by carbonic acid gas.

A number of sera were subjected to precipitation by COp

gas which brings down a portion of the globulin constituents.
The gas was obtained from a cylinder of liquid CO,. The method
adopted was as follows:

3c.c. of serum were diluted 10 times with distilled water
and CO, gas allowed to bubble slowly through it for 10-15 minutes.
Sometimes the diluted serum was kept at room temperature, some-
times immersed in ice, but the result was the same in either case.
Although 10-15 minutes were allowed for the process, yet pre-
cipitation was probably complete within less than 5 minutes. 1If
the gas is allowed to bubble only very slowly through thesolution,
then little or mo alteration occurs in the temperature of the
diluted serum, hence there is no fallacy from the occurrence of
cooling. .

After precipitation was complete, the serum was centr}fu—
galized, the supernatant fluid decanted and the globulin dissolv.
ed in a volume of saline solution equal to the original bulk of
the serum. It was only partially soluble in saline, an opaque
solution always resulting. o

The supernatant fluid was always examined by the addition
of increasing amounts of ammonium sulphate. On only one occasion
was a precipitate obtained with the 33f% saturation with ammonium
-sulphate and that was very slight. But precipitation usually.
commecned with 36% saturation and continued up to 46% saturation,
after which no further precipitation occurred until the albumin
commenced to come down. However, the amount of precipltate-thus
obtained with 46% saturation was always less than that obta%ned
from another portion of the same serum treated_tyroughout with
ammonium sulphate, so that the "globulin® precipitated by COp gas

wag/
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was composed of the whole fibrinoeiglobulin content and a
portion of the pseudo-globulin.

The globulin obtained by congas, resembled that precipi-
tated by ammonium sulphate, ih colour, density and solubilidty
and in being neutral to litmus.

Precipitation of Globulin by Dialysis.

The globulins of two sera, a positive and a negative, were

obtained by dialysis.

2.5¢c.c. of each were dialysed for forty hours in running
water. The globulins were separated by centrifugalisation, and ,
then dissolved in 0.85% salt solution (2.5c¢.c.). The precipitates,
thus obtained, were less abundant than those obtained by half
saturation with ammonium sulphate from the same sera and, as the
Wassermann reaction showed, some globulin remained in solution
in the case of the positive serum.

Pinger shaped dialysers, made from fish®s swin bladders,

were used in this experiment.

Action of the Various Proteids in the Wassermann Reaction.

It ig more or less generally admitted that the Wassermann
syphilis reaction is given by the globulin fraction of 2 syphil—
itic serum. (Elias, Neubauer, Porges & Salomon (7) Landsteimer
& Miller (4), Gross & Volk (3) Naguchi (2); Bauer & Hirsch (5) )

But these workers differ considerably in details. Thus
Gross & Volk find that the euglobulin of human sera, whether
normal or syphilitic, has by itself, in the heated or unheated
state, an inhibitory effect on complement; Noguchi finds that
the active principles of syphilitic sera are precipitable with
the globulin and chiefly with the euglobulin; he makes no mention
of anticomplementary effect. At the same time his method of
isolating the euglobulin by dialysis is fallacious. Lands+t eimer
& Miiller find that globulin, precipitated by CO, gas from syphil-
itic serum, gives the Wassermann reaction after heating to 56°C. ,
but normal globulin reacted only weakly after heating.

Friedemann has recently carried out extensive experiments
on the constituents of serum concerned in the Wassermann reaction
and has come to the following concklusions.

(1) The globulin fraction of many unheated normal sera
(obtained by 3 saturation with ammonium sulphate) deviates
complement along with alcoholic organ extract, but, by itself,
does not inhibit complement, i.e. it gives a positive Wassermanl
reaction. The globulins of some normal sera, however, exert py
themselves an anticomplementary effect. The globulin of syphil-
itic serum reacts positively; it has no anticomplenentary effect
by itself. .

(2) The euglobulin of all sera, both pormal and syphilitic
(obtained by 1/3 saturation with ammonium sulphate of the unheat-
ed serum) has by itself an anticomplementary effect.

(3)/
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(3) The globulin, precinitated from heated normal sera, does not
give a positive Wassermann reaction and is not anticomplementary.
But a positively reacting globulin after precipitation from un-
heated normal serum continues to give a positive Wassermann
reaction after heating at 56°C., although the complement devia-
tion is more marked with the unheated globulin; on the other
hand, the globulin from a heated syphilitic serum gives the
Wassermann reaction.

(4) pseudo—albumin of both normal and syphilitic serum (i.e.

the constituents of serum which remain in solution after 1/3
saturation) when mixed with normal globulim, = both being in
concentrated solution,- deprives the latter of its power to give
a positive Wassermann reactiom. Syphilitic gOlbulin, however,

is not affected by the addition of pseudo-albumin. Heating at
56°C. deprives the pseudo-albumin of its ®anti=-globulin® effect.
(5) The anti_globulin action of albumin and the anticomplement—
ary action of globulin are not dependent on complement components,
- end piece or middle piece respectively.

Friedemann's criterion of a positive result is discussed
later. '

Phe various proteids obtained from sera by the above
detailed methods have been examined in the Wassermann reaction,

the Lecithin~cholesterin method being employed throughout. 1In
almost every case, the products from a negative and a positive
case have been examined at the same time; when the globulins
have been separated by different methods, these also have
generally been examined tagether, and in practically all cases,
the serum has been tested by way of control."As a rule, the
proteids have been obtained from fresh unheated sera and have
then been divided intc two portions, one of which was kept
unheated whilst the other was heated at 57°c., for half an hour;
in some instances, these have been compared with the same pro=
ducts separated from previbusly heated samples of the same Sera.
It will be shown that the same result is obtained in the Wasser-
mann reaction with the proteids from a heated serum and the
subsequently heated proteid from an unheated portion of the

Same serum. /

Before considering the results given by the serum proteid

constituents/
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constituents in the Wassermann reaction it is essential to
concsider the criterion of a negative or a posgitive result By
different methods. Two standards exist, the absolute and the
relative.

In the former, a positive result depends on the fact
that a certain fixed amount of "antibody™ in the presence of
"antigen" is capable of deviating an arbitrary amount of comple-
ment. The Crude Extract method of Browning & Mackenzie is an
improvement on this, in that, it enables one to measure the
actual amount of complement absorbed, in terms of haemolytic
doses, and when this amount represents at least 5 doses of
complement mcre than the sum of the amounts absorbed by "anti-
body" and "antigen®™ alone, a positive result 1s said to be ob=
tained.

The Lecithinecholesterin method of Browning, Cruickshank
& Mackenzie is an example of a relative method. A positive
result depends on the fact that the “antibody® along with lecithir
cholesterin emulsion deviates more conplement than along with
lecithin emulsion; whereas a negative result is obtained when
equal amounts of complement are absorbed with both emulsions. At
the same time the lecithin-cholesterin solution is conmparable to
a crude alcoholic liver extract, so that it can be used for esti-
mating a positive result om the absolute basis as in Browning &
Mackenzie's method.

Friedemann's method represents another exanple of a
relative criterion; if less “antibody™ is required to deviate a
certain amount of complement along with “antigen® than without
it, the result is considered positive. However, as he does not
appear to have estimated how much complement is absorbed Dby the
"antigen® alone, his deductions cannot be accepted without ques=-
tion,

Globuling obtained by half saturation with Ammonium sulphate.

The globulins from 10 fresh normal sera and 9 fresh
syphilitic sera have been examined. From the normal Sera, the
globulins all reacted negatively in tﬁe Wassermann test, both
unheated and after heating %o 57°C., for half an hour, on both
the relative and absolute bases. (Tables, 1, 2, & 3.)

The globulinsg from 6 of the fresh syphilitic sera
reacted positively, both in the heated and unheated state
(Table 1, 2, & 3.). From one syphilitic serum, the globulin,
heated and unheated, was negative; (Table 4.). From the remain-
ing two syphilitic cases the reaction with the globulins was
P°Sitive in the unheated and negative in the heated state

(Table 5 & 6.); at a subsequent date the globulin from a fresh
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sample of gerum from one of these cases was examined with the
gsame result (Table 7.); the serum from this case, examined on
the first occasion, gave a strong positive Wassermann reaction
(Table 6.).

Effect of Heating Globulins.

The unheated globulin from the fresh sera of both normal
and syphilitic cases always caused more deviation of complement
along with "angigen® than did the heated globulin, and, in this
respect, regsembled the results previously obtained wilthe sera
themgelves. This greater deviation on the part of the unheated
globulins generally occurred with both lecithin and lecithin~cho-

lesterin emulsions,but in one case, with lecithin emulsion, the

unheated globulin deviated less complement than after heating
whilst with the lecithin-cholesterin emulsion, the usual result
was obtained (V Table 7b).

Anticomplementary effect of Globulin.

In practicaliy all cases, the unheated globulin by
itself deviated much more complement than the heated globulin;
(Table 8); this oroperty is rarely shown by the sera which
generally have the saégygﬁticomplementary effect in the heated
and unheated states.(P. 44 ) No doudbi this marked anticomple—
mentary effect on the part of the unheated globulins was, to
some extent, responsible for producing the greater deviation
of complement with*antigen" but, on the other hand, more comple-
ment was absorbed by the unheated than by the heated globulin,
with "antigen", even when the former showed no greater anticom-
plementary effect than the 1atter (Table 2, & 7b).

The inhibibery effect on the part of the unheated
globulins was altogether independent of the reaction withthe sera

from/
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from which they were obtained. It was shown as frequently by

the globulins of normal as of syphilitic sera.
That this property is not dependent on the method of

obtaining the globulins is shown by the fact that the globulins

" isolated from different sera at the same time, and afterwards

examined simultaneously, may give different results. Thus the
unheated globulin from a normal serum was very anticomplementary
as compared with the heated globulin , whilst the globulin from

a positive serum, examined at the same time, was equally and

~only weakly inhibitory in both heated and unheated states

(Table 9A). An exactly opposite result is shown in Table 9C.
Again the anticomplementary effect of a globulin, obtained at
different times from the same case,may be variable, i.e. onh one
occasion it may be very inhibitory unheated and at anéther time
show the same small absorption of complement as the heated glob-
ulin (M-G. Table 9 A & B).

Properties of Globulins from Heated Sera.

No difference has been found between the properties of
heated globulins from fresh sera and the unheated globulins from
heated samples of the same sera. They always react negatively
if obtained from normal sera and are equally anticomplementary,;
from positive sera, the same reaction is to be looked for in ’
each case and here also the anticomplementary effect is the same
(Tables 10, 11 & 12).

These results do not agree with those of Frfﬁemann who
statesg:-
(1) that the globulins of fresh syphilitic sera are not anti-
complementary whereas the globulins of some fresh normal sera

are;

(2)/
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(2). the globulin fractionsof many unheated normal sera give -
a positive Wassermann reaction.

(3). the globulins of heated normal sera do not give a vositive
reaction; but a positively reacting globulinm, after precipitation
from an unheated normal serum, continues to give a positive
Wassermann effect after heating at 56°C., although the complement
deviation is more marked with the unheated globulim.

As previously stated, Friedenann made no mention of attempts
at purifying the globulin precipitates; also his criterion of a
positive reaction cannot be accepted. At the same time, these
facts do not explain the different results obtained in the antie
complementary effects of the globulins mor the fact that he gets
different reactions with the globulins from heated normal sera anrd

heated globulins from fresh sera.

Effect of heating Globulin to Different Temperatures.

An investigation was made into the effect of heating
Globulins to various temperatures, and the results are exactly
gimilar to thogse previously obtained with the blood serum
(vide. p. 42 ). On each occasion a negative and a positive
serum and their respective globulins were tested fresh and after
heating to 47°CG., 52°C., & 57°C., for half an hour and a marked
£a11 in the amount of complement absorbed occurred between 47°c. ,
and 5200., and at the same temperature the globulins lost thelr
anticomplementary effect (Tables 13 A& B and 14 A & B).

Different Amounts of Globulin (Tables 15 & 16 A &B).

The globulin, obtained from a syphilitic serum previously

heated at 57°C. for half an hour, was tested in the following

amounts, 0.05¢.c., O.lc.c. and O.2c.cC. The larger amounts led

to a greater deviation of complement with both the lecithin and
lecithin~cholesterin emulsions but did not show amy increase

in the anticomplementary effect of the globulin itself. Thus,

with larger amounts, the reaction was more definite, although,

even/



even with the smallest amount (0.05c.c.), the positive nature
of the result was clearly shown (Table 15).

In Table 16 A & B the results of two other experiments
are given. Globulins were obtained from an unheated normal and
syphilitic serum, and were then tested unheated and after heating
at 57°0. for half an hour in amounts of 0.05c.c. and O.lcc.c.
The sera were examined at the same time 0.05c.c. being used.

In the negative case (Table IAA), 0.05c.c. and O.lc.c.

of the heated globulin gave an almpost identical reaction. The

unheated globulin as usual deviated more complement than the
heated portion, but the diftevence was somewhat greater with the

larger amount of globulin (O.lc,c.). A similar result was obtain—
ed with the globulin from the syphilitic serum (Table 16B);
0.lc.c. of the heated globulin deviated practically the same as
0.05c.c. with both lecithin and lecithin-cholesterin emulsions;

in the unheated staté, however, O.1c.c., of globulin with both
emulsions gave greater deviation of complement than did 0.05c.c.

of globulin.

It.would thus appear that, in the Wassermann reaction, the
total globulin content of a serum behaves in much the same way
as the serum itself; the globulins from normal sera react nega-
tively, whilst those from syphilitic sera frequently give 2
positive Wassermann reaction; in other words, the substances,
peculiar to positivezly reacting sera, which, with lipoid emulsion,
have the power ofvdeviating complement are generally nrecipitated
with the globulin. When the globulin is removed from a positive-
ly reacting serum, the remaining fraction (leumin) always fails

to/



to give a positive reaction. ‘In certain cases, the globulin,
separated from a positive serum, fails to give a reaction, and
ih these cases the albumin remainder is, of course, also mnegative.
Hence it anpears that, in some cases, in the process of separ-
ation the property of giving a positive reaction is lost. It is
at present impossible to give an explanation of this phenomenon.

Unheated sera, in the presence of “aptigen", deviate
more complément than heated sera; the same has been found %o be
the case with the globulin of both positive and negative sera.
In a few instances, unheated normal sera deviate more complement
along with lecithin~cholesterin emulsion than with lecithin emul-
sion i.e. react positively, and it is interesting that, in one
such case, the pseudoglobulin showed the same phenomenon (To be
referred to 1ater*uq).

| Heating to different temperatures has the same effect

on the globulin as on the native serum (Vide. p.42 ) as regards
the Wassermann reaction. Thus the marked diminution in deviating
power occurs between 47°C. and 52°C. in both cases.

The effect obtained by using larger amounts of globulin
in the Wassermann test shows the same variation as in the case
of the serum (Vide. D.54 ).

One notable difference which exists between the actions
of serum and globulin is the marked inhibitory effect on comple-
ment exerted by some unheated globulins. Such anticomplementary
effect is rarely met with in sera but it occurs frequently with
the globulins and must be inherent in the globulins since sera
examined at thé game time and with the same complement do not

show the phenomenon.

This anticomplementary effect is always destroyed

by/
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by heating to between 47°C. and 520C. but it must not be confused
with that oroperty of unheated globulin which emables it to
deviate a large amount of complement in the presence of "antigen",
gince certain globulins, which show the latter phenomenon, exert

only a slight anticomplementary effect by themselves.

Fractional Precippitation of Serum by Ammonium Sulphate.

Eugiobulin (obtained by 1/3_saturation).

Grosg and Volk5 have found that the euglobulin of human
sera, whether normal or syphilitic, had by itself in the heated
and unheated state an inhibitory effect on complement. Friedemann’
agrees with this statement. However,no attempt was made Dy thesé §
authors to obtain a pure euglobulin by repeated precipitation.
Noguchi2 states that the euglobulin from syphilitic sera posesses
the property of giving a positive Wassermann reaction, whilst
that from normal sera does not. He makes no mention of the
anticomplementary effect, nor of the effect of heating. His
results are based on the examination of 3 samples of syphilitic
sera and 2 of normal sera. The euglobulin was precipitated by
dialysis of the sera in cellifdin sacs, and, as no further pro-
cedure was adopted, it follows that a proportion of pseudoglobu—
1in must also have been present.

The euglobulin has been.isolated from 6 fresh normal
sera and from 8 fresh syphilitic sera. On two occasions, as
previously mentioned, no precipitation was obtained with 33%
saturation with ammonium sulphate.

Effect of Buglobulin in the Wassermann Reaction,

(1) From Normal Sera. The euglobulins from 5 fresh normal sera
were exanined, heated and unheated, and all reacted nega—
tively (Table 17A). Another specimen, which was examined
unheated only, was alsb negative.

(2) From Syphilitic_sSera. The euglobulin fraction from 5 fresh J

:
syphilitic sera reacted negatively; one of these was examln-

‘ed unheated only, the others both heated and unheated.(Table
17B). One euglobulim fraction reacted positively both heated

t
and unheated (Table 18B). “fwo euglobulin fractions, obtainedi

at/
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at different times from separate samples of a patient's
serum and tested with different complements, were negative
heated, but, unheated, the results were inqonclusive though
probably negative (Table 19).

From another case, the euglobulin was isolated on
3 different occasions; at the first examination it reacted
negatively heated and unheated; at the two subsequent
examinationgs, the heated euglobulins gave a positive
reaction whilst the result with the unheated portions was
inconclusive both times (Table 20).

Effect of heating Euglobulin,

In the majority of instances, the unheated euglobulin, along
with "antigen" deviated either no more complement or very little
more than did the heated euglobulins.

Anticomplementary effect of Euglobulins

As a rule the inhibitory effect on complement was very
slight and was equal with both heatéed and unheated euglobuling

However, certain unheated euglobulins gave a very marked
deviation of comélement with "antigen" and, at the same time,

were very inhibitory by themselves; these results occurred with

the euglobuling of 4 sera, one normal (Table 18A) and 3 syphilitic

(Tables 18B & 19 & 20).

From the above results, it is obvious that the effect of
ewglobulin in the Wassermann test bears a close relationship to
the anticomplementary effect of the euglobulin Dy itself; where
an unheated euglobulin absorbed much more complement in the
¥Wassermann reaction than the heated euglobulin, this was always
associated with a strong inhibitory effect on the part of the

former/
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former. The different results of those authors already quoted
are probably partly explained by their imperfect technique in
separating the euglobuiin so that they had a large admixture
with pseudoglobulin.

Pseudoglobulin (precipitated by 46% Saturation with Ammonium

Sulphate of the Serum after removal of the @uglobulin.

The pseudoglobulin has been isolated from 8 fresh normal
gera and 10 fresh syphilitic sera.

Effect in Wassermann Reaction.

(1) Normal cases.

A1l the pseudoglobulin fractions obtained from negative sera
have, without exception, reacted negatively both heated and un-
heated (Table 21). The exception is of particular interest; the
unheated serum and unheated pseudoglobulin both caused greater
deviation of complement with the lecithin~-cholesterin emulsion
than with the lecithin emulsion, i.e. gave a positive Wagsermann
reaction, but, after heating, both reacted negatively (Tables 324)

Syphilitic _cases.

One vpseudoglobulin, tested unheated only, was positive. Four
were positive, heated and unheatéd (Table 22). Iwo were negative
heated and unheated (Table 23). One was negative heated and
positive unheated (Table 24). The remaining two were examined,
each on two occasions, the pseudoglobulin being obtained from
different samples of serum each time, and tested with a different
complement, Of these two, one On first examination was negative
heated and positive unheated; (Table 304); on the second exam=
ination, a doubtful result was obtained with both heated and
unheated pseudoglobulin, (Table 30B). The other, at first, gave

a/
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a positive reaction with the heated product but an inconclusive
result with the unheated. (Table 31A). On the secomd occasion,
the heated pseudoglobulin reacted negatively whilsty unheated,
it gave a very weak positive result (Table 31B).

Effect of Heating Pseudoglobulin.

All the pseudoglobulin fractions, whether from normal or
syphilitic sera, absorbed more complement in the Wassermann
reaction in the unheated than in the heated state.

Anticompnlementary effect of Pseudoglobulin.

After heating, no pseudoglobulin showed a strong anticomple-
nentary effect, but unheated, it was generally more inhibitory
and sometimes markedly $o.

Comparison of Euglobulin and Pseudoglobulin,

No definite relationship can be tfaced between the reaction
given by the euglobulin and the pseudoglobulin of positively
reacting sera. Thus, in one case, where the pseudoglobulin reacted
negatively, both heated and unheated, the euglobulin did likewise,
(Table 25), whereas in another case, where the former was negative,
the euglobulin was positive in both the heated and unheated states
(Table 28).

The same statement applies to the anticomplementary effect
of these two globulin fractions. Thus the unheated euglobulin
and pseudoglobulin of a syphilitic serum gave a strong anticomple-
mentary effect on one occasion; but om 2 subsequent examination
an anticompiementary offect was obtained with the unheated euglobu~ °
lin only (Table 27A & B). However, it would appear, that the
active substances of syphilitic sera, in respect of which deviation i
of complement occurs with "lipoid" emulsiom, appear more frequently

in/



in the pseudoglobulin than in the euglobulin fraction. Again
pseudoglobuiin more closely resembles serum than euglobulin in
that, in the unheated state, it deviates more complement with
enulsion than after heating. This phenomenon is the rule with
pseudoglobulin, but it is only rare with euglobulin. This
similarity between the effects of the serum and the pseudoglobu=-
1in is further borne out by the result obtained with the pseudo-

globulin from a normal serum where both, when unheated, reacted

positively, whilst the unheated euglobulin was negative.

Globulin_ (obtained by 50%_ Saturation with_Ammonium Sulphate after

removal of Pseudoglobulin).

As before mentioned this globulin fruction was obtained

from 4 sera only and, in these cases, no precipitate was obtained
with 1/3 saturation with ammonium sulphate. In all other cases,
a precipitate of euglobulin and pseudoglobulin was got, and
eikher no precipitate or only a faint haze resulted from bring-
ing the remaining fluid up to } saturation.

These globulins: were obtained from 2 negative and from
2 positive sera; the former, (46% & 50% saturation) all gave
negative Wassermann reactions, whilst, of the latter, the % sat~
uration fraction was negative in one and positive in the other,
both heated and unheated, whilst the 46% fraction was positive
in both. No anticomplementary effect was found in the unheated

state in any case.

Albumin (obtained by Saturation of the Serum with Ammonium Sul=

phate after removal of the Globulin.

The Albumin of all sera, whether negative or syphilitic
gave a negative Wassermann reaction and never showed any marxed
anticomplementary effect. In the anheated state, it sometimes

deviated/
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deviated more complement along with "antigen™ but the increase
was usually slight. In other cases, the deviation was alike with
both heated and unheated Albunmin. (Tables 28 & 29). Thus the
active substances of syphilitic sera do not appear in the Albumin.

Globulin_(Precipitated by Carbonic Acid Gas).

Globulin was isolated in this manner from 3 fresh normal
and 5 fresh syvhilitic sera; it was also separated from one heated
positive serum.

Effect in Wassermann Reaction.

The globulins, obtained from the normal sera, all reacted

negatively, both heated and unheated. From the syphilitic sera,
unheated, they reacted positively but, heated, 4 were positive
and one negative. One of those which reacted positively both
heated and unheated, was examined again later from a different
sample of the serum, and was found to be negative after heating,
though it was again positive unheated. The globulin which was
precipitated from the heated syphilitic serum reacted positively
(Tables 30A & B, 31A & B, 32A & B, 33, & 34A & B).

The unheated globulin always deviated much more comple-
ment in the Wassermann test than did the heated globulinbut was
never more inhibitory by itself.

Phe diluted fluids, remaining after removal of the
globulin, from one normal and one syphilitic case, were, examined,
heated and unheated. TIhe fiuid from the normal senm reacted nega-
tively, deviating no more complement unheated than after heating;
whilst the fluid from the syphilitic serum reacted positively both
heated and unheated, thereby iwdioting that all the‘gl°bulin had not
been precipitated from it. Also the unheated fluid in this case
was somewhat more inhibitory by itself than the heated portion

(Table 33).

Globulin/
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Globulin precipitated by dialysis.

This method was employed with one fresh normal and one
fresh syphilitic serum. In the Wassermenn test, the former
reacted negatively whilst the latter was positive both heated
and unheated.

With both negative and positive globulins, the unheated
portion deviated much more complement than the heated portion in
the Wassermann test but by itself was né more inhibitory. The
£1uidg, which remained after removal of the globulins were also
exanined. That from normal serum reacted negatively, and showed
no greater deviation of complement in the unheatéd state; the
other was positive heated and unheated, the complement - fixation
being almost alike with both portions. Alsg the unheated fluids
were no more anticomplementary than the heated ones.

The positive result obtained with the fluid from the syphilitic
serum shows that, by this method also, all the globulin is not
precipitated. (Tables 34A & B).

A number of tables are appended, giving the results of sinultaneous
exanination of globulins_preéipitated by different methods
(Tableg35 - 39).

Globulin of Cercbro-gpinel Fluids obteingd by ¥ ssturetion with

1

ammonium_sulphate.
A large amount of work has been recorded on the subject and it
has been definitely shown that the globulin content of the spinak
fluid of general paralytics is greatly in excess of normal, and
this fact has been utilized ih the diagnosis of general paralysis.
Noguchi' s® putyric acid reaction depends on excess of euglobulin
and Ross and Jenggg and Nonne and Apelt'slo reactions with ammon-=

ium sulphate are simply indications of the presence of globulin

in excess of normal.
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Mor‘con11 has examined a large number of spinal fluids, however,
and hag concluded that these methods of diagnosis are 1essvaccur-
ate than the Wassermann reaction since he obtained a marxed excess
of globulin in cases which were non-syphilitic and which gave a
negative Wassermann reaction.

Only a small number of spinal fluids,2 negative and 7 syphilitic,
were analysed. Of these 7 syohilitic cases; 6 were general paralyt-
icgs and the seventh was a case of aléoholic insanity.

The globulin was obtained by adding to a quantity of spinal fluid
(5 or 10c.c.) an equal volume of gaturated solution of ammonium
sulphate; tThe fldid was then centrifugalized, the supernatant
fluid pemoved and the deposit dissolved in a volume of normal
gsaline solution egual to that of the spinal fluid originally used.
In all the syphilitic cases an abundant precipitate was obtained
whilst in the 2 normal cases, the globulin was very scanty.

The globulin was only partially soluble in the saline solution;

it was always neutral to litmus. In the Wassermann test, 0.2c;c.
of the globulin solution was generally'used.

From the non-~syphilitic cases, the globulin reacted negatively and
in one case was anticomplementary by itself.

The globulin from all the syphilitic cases reacted positively and
one only was anticomplementary (ZIable 35).

In one case, the globulin was tested heated and unheated, a posi-
tive result being obtained with each, but the complement - devia-
tion was greater with the unheated globulin along with “antigen®,

whilst the'effect by themselves on complement was the same.
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Conclusions.

1. The variohs proteids of blcod serum, obtained by fractional
precipitation by ammonium sulphate, must be redissolved and
‘reprecipitated several times before they can be obtained in
pure form.

2. The pseudoglobulin of serum is always more abundant than
euglobulin, and neither was increased in a syphilitic as
compared with a non-syphilitic serum, as judged by the
volume of the centrifugalised precipitate. |

B Globulin, obtained by 50% saturation of the fresh serum
by ammonium sulphate, resembled the serum in =soy—ef its
W&h\fco\w. |

The globulinsg from normal sera always react negatively
in the Wassermann test, whilst from syphilitic sera, they
frequently react positively. Uhheated globulins from un-—
heated negative sera do not give a positive reaction,'either
on a relative or an abgolute basis; those from unheated
syphilitic sera give a positive reaction in most cases.
Unheated globulins from unheated sera, whether normal or
syphilitic, deviate more complement along with “antiéen“
than the heated globulins. This property is destroyed by
heating to between 47°C. and 52°C. Unlike sera, the
unheated globulins frequently exert a marxed anticomplement~-
ary effect by themselves; this is aldo destroyed Dby heating
to between 47°C. and 52°¢C. Unheated globulin from serum,
previously heated at 5700., behaves in the same way as the
heated globulin from the.unheated serum; this applies to

both negative and positive cases.
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Buglobulin (obtained by 1/3 saturation of the unheated
serun with ammonium sulphate) always reacts negatively,
whether heated or unheated, if obtained from negative sera,;
obtained from syphilitic sera, it reacts negatively in most
cases. As a rule, the unheated euglobulin deviates either
no more or very little more complement than the heated eu-
globulin in the Wassermann reaction, and is rarely anticomple-

mentary by itself.

Pseudoglobulin (obtained by 46% saturation of the un-
heated serum with ammonium sulphate after removal of the
euglobulin) generally reacts negatively, whether heated or

unheated if obtained from normal sera. But in one case,
where the unheated normal serum reacted positively, the
unheated pseudcglobulin was alspfpositive; both the serum

and the pseudoglobulin were negative after heating. From
positive sera, the unheated pseudoglobulin reacts positively
in most cases, but after heating, it sometimes loses its
power to give a positive reaction.
The unheated pseudoglobulin deviates more complement along
with "antigen" than the heated pseudoglobulin, whether obtain-
ed from normal or syphilitic sera. The unheated‘pseudoglobu-
1in,from normal and syphilitic sera, is frequently anti-
complementary by itself.

Pseudoglobulin, in its action, resembles serum more closely
than euglobulin does.

Globulin, precipitated by carbonic acid gas, consists

of all the euglobulin and some of the pseudoglobulin. From
negative sera, it reacts negatively, heated énd unheated; from
positive sera, it always reacted positively unheated, and all,

with one exception, were pogsitive after heating.
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The unheated globulin‘always deviated more complement with
"antigen" than the heated globulin but was never more anti=-
complementary by itself.

Globulin, precipitated by dialysis from 2 unheated sera,
consisted of only a portion of the total globulin content.
From the negative serum, it reacted negatively, heated and
unheated; from the positive serum, it reacted positively,
heated and unheated. In the Wassermann test, the unhéated
portions deviated more complement than the heated, but were
no more inhibitory by themselves.

Albumin (obtained by saturation of the serum with
ammonium sulphate after removal of the globulin) always
reacted negatively whether heated or unheated, and the
latter only occasionally deviated more complement than the
former along with “antigen". It never showed any marked

anticomplementary effect.
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:Negat'ive C&Bef Emulsions | Amounts of Guinea-pig's Complement 0.6cc.NaCl
| ‘ Solution ¢
. . ‘ Complement
0.056 CoCo 0«6 CaCe | 0o04c.ce| 0.07cCeCe 0TI CeC. 0.I6 CcoCqy (.05 c.ce
' a? C L. Complete see soe Xy
: Sﬂium " | L=C. Just " oo ves oo |Complete
?3MAbulin-g§66wrr L. ‘Almost Just Complete soe ;
‘ - complete| complete ’ ' Complete
" " I-C. [Just " [Complete s eee |
? m»ﬁﬂin L. ) Marked Almost iCom.plete;Ve -
~ complete | very
; theatsd I-C. ces " "P " " ‘ marked
Sﬂmil?? cege 0¢6 CoCe| 0.04cec.| 0.07Cec. 0.II c.C.l 0.I6 c.cﬁ 0.05 c.c.
serum  57°C L. Feint Trace Just Complete
trace complete
oo I-Ca 0 Very Feint Merked | Complete
faint v trace
Eiﬂmlin 5700 L. Trace Merked Complete cee
| " I-C. 0 Trace Marked | Almost Complete
complete |
Globtiﬁﬁw | 7) ; L | 0 ” 0 0 Merked Almost
Urheated) 1-C 0 0 0 0 complete

o

Dose of Oomplemen‘b = 0.015 _Qo!o

se 0000000 csccosso s

Emulsions 0.6 c.c. + Complement 0.03 CsCo ® Just Complete
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T ABLE 2

, [O.6ce.c.NaCl
: solution +
fegative Case | Enmlsions| Amount of Gulnhea-pig!s Complement Complement
‘l;f 0,05 CsCe | 0e6 coCo|| 0.04 cc| 0407 c.c! 0.IT c.c 0.03 c.cC.
grm 57°C | L. Complete soe | coe e
ﬁ‘u " ' I-C. £ .o cee e Complete
GIObulin 5706 I-IO Complete ss o ] .0 ae LI ! i

" " 1-C. Hust " Complete cee aee - Complete |
mn ) II L] B ¢ o @ Complete * .‘. . ‘v .v “v
 Unheated ) | I-C. ces "’ cee - Complete

;Byphilf'? Case ,
#0.05 CsC. 0.6 c.c. 004 cc| 0.07 cocs 0.IT CuCd QoIB C.Co 003 cocC |

‘Serum  67°C Le 0 |Very Complete con
merked Complete
L-C, 0 0 0 Marked
L pust Complete cee coe
complete Just
- L-C. 0 Distinet |Just Complete | complete
b ~ |complete
L. 0 ngnt Very Complete
Trace merked :
L-~Ce. 0 C Marked Very Complete
marked

Emlsions 0.6 ®w.c. + Complement 0,02 c.c. ®= Just Complete
Dose of Complement <= 0.0065 c.c,

. N
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A O.6c.c.NaCl
‘ ; Solution 4
fegative Case Emulsions | Amoumts of Guinea~plg's Complement. |Complement
© 0.05 c.c. 0«6 CeCa | 0.04 cc.| 0.07 cc.| 0+II cc.| O.IBcCC 0.04 c.c.
T Tum 5700 Le Oomplete ses cee P |
P " T=C. " e cee ces Complete
fobulin 57°C | L. Almost Complete oo
complete | . ' - Complete :
" " L-C. |[Verymarked " oes ces ’2
flobulin ) L. 0 0 0 Distinect o
‘wheated) I~C. 0 0 0 " g
ipi1tS cese
i 0.05 c.c. 0«6 cacs | 0.07 cc 0.II ce | 0.I6 cc | 0.22cc. 0.04 c.c.
sorum ©57 C L. 0 Distinet |Almost | Complete . .
‘ complete lete
" L=-C. 0 0 0 0 complietie
flobulin 57°C L. Merked Just Complete cos.
complete . omol et
" I-C. 0 0 Merkel |Just Complete
: compl e'tde
;galobulin L. 0 Trace Almost Completeﬂ
Wheated complete Trece
;! " L-C. 0 0 0 Distinct

& 645608080 48 6a>

Dose of Complement = 0.0I5 c.c.

BEmulsions 0.6 c.C. 4 Complement _Q.og c.c. = Complete



[
;! | solution +
‘lgyphilitic  FPnulsions | Amounts of Guinee~pig's Complement Complement
| oese , : >_ {4
| 040D CeCs Q.6 c.cj 0¢04 CeC.| 0407 coC O04II cC. [0.I6 cd. 0.03 Coc
| | |
'Mpbggin L. | Distinct ;complete coe coe Just :
; 57¥C !
" " - L=C. " EJuSt " s e eee Comylete
L. 0 0 Feint trece|Trace 0
L=Ce 0 0 " " Merked
]

Dose of Complement & O

«0Ib c.c.

(AR NN NN NNNEEENNNENN

Brulsions 0.6 c.Cs + Complement 0403 cece = Complete



| Negetive Emulsions Amounts of Guinea-pig!'s Complement .
(ase 0.05 cc | Ce.bcCace 0¢07 CeC | Oul CoCs| .0eld C.CT Dol CoCo O.28 c.c.
m@bulin 5700 L. Juet e LN} LN ] ses
, : - complete ’ '
" L-Oo Ct " XK eee se 0 ee e
Globulin L. |Faint trace Trace Distinet |Very Complete
- uwnheated mexked
B " 'L-C. 0 Faint " " " ] "
arphilitic
@ Ceee 0.05 cc
ﬁ;wnml 579¢ L. - Very merkedJust ese oee cee
1 ‘ complete
- " L~C. | Trace Very Just Complete vee
' : merked complete
g - S r - —-
Al tlobulin 579¢ L. - Distinet | Very Complete cee “cse
i merked ' '
" L-C. | Trace Mexked " cee s
tlobulin ) e | © 0 Trece |Distinct | Complete |
whesated) Le=Ce | 0] 0 0 Trace Very
. marked
CONTROULS.

Serumt 0.0b ce.cC.

;c.lobulin (heated) 0.050.0.. ¢+ "
" (unheated) 0.0B5C.c. 4 "

4 NaCl'Solution O.6c.c. ¢4 Complement 0.03c.c.

"

e eesnieoe s sn

Q.6c.C. * L
O.6CeCo + "

Dose of Complement & (0.0I¥5t.c.

0.03cC.C.

Com-
plete

= "

0.08 c.c.= Trace of

Imusions 0«6 CecC. ¢ Complement 0.03 c.c. = Complete.

Iysis
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T ABL

sypnill® cese

! 0.6cchacl

i Solution+!

| Negative Case Bmulsions| Amounts of Guinga—-pig's Complement g Complemerei

0.05 c.c. | 0.6 c.c| Q.0dccd 0.07ce. | U.I%Zcc|0.I6cC 0.B82ce 0.05¢ce

gerum 57°C | L. Marked | Almost (Completé ees| ou. |

N complete i sre jJust i

" " I-C. Very n Just " see cee complete;

PSeﬁlxii‘ L. 0 0 0 0 Faint -

urheated f trace |JuB% !

" ) L=G. 0 0 0 ! 0 " " Compl ete
globulin 57°C | T. Marked | Almost | Complete eee | ...

complete o Almost |

" " I-C. |Very " | Just v " .. | ... | complete

| globulin ) L. 0 0 0 0 0

unhezted ) I-C 0 0 0 0 0 0 |

| 0.05 c.c. 0.6 c.cl0.IIcc [0.I6cc | 0.28cc’ 0.3ec| O.4cc || 0.05cc.
b semm 5%% |- I. 0  liarked Very |Just [Complete |
| markedcomplete Merked
(O " L-Ce 0 0 0 |Trace Merked 1
4 Seram-- L. ¢ 0 Trace [MarkedAlmost |
urkeated complete Distinct,
, £ n L-C. 0 0 o | 0o |0
Globuliri 57°C .I,‘? - Just Complete N cee cos
couplete *complot
" " I-C. Complete " eee oo see P ;
Globulin ) | L. 0 0 0 | 0 Distinct|
unheeted) L-C. 0 0 0 0 0

Emulsions. 0«6 ceC. + Complement 0.05 c.c. = Merked lyels

Dose of Complement

003 CeCe
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A
1.6 ccNaCl
' golution +
Frauleions |  Awount of Guinea-pig's Complement Complement
QebCeCe 0.04cc.|0.07 ce| 0.II cc|0.I6 ce 0.22 cc 0«05 cc
L. Merked |Very Almost cce oo
merke d|complete ' | Very
L~C. Complete eoe soe see soe merked
I, 5 0 o o |TT°® | pistinet
B
L. Distinct Merked |Very  |Almost cee
merked complete Almost
I=Ce. Almost Comple’te oee see cee Comple‘te
‘ complete ]
I. Very | Almost l Juet
utheated narked | completé complete Almost
. 1-C Distinct| Marked | Very (Almost Complete complete
marked complete

Emulsions

Dose of Complement = (.08 ce.cCs

S8 PO NS seOBOOSsOp 0N

0.6 ce.c. ¢+ Complement 0.06 c.c. = No lysie
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Globulins,obteined from Fresh Sera

0.8 c.cC. NaCl Solution

" Unheated

Almost complete

Complete

Globuline 4+ Complement Dose of Complement
0.05 c.c. 0.03 ce.cC. 0.07 c.cC.
Negative Heated | Almost complete| Complete
" Unheated 0 0
0.015 CeCe.
Positive Heated | Jusl complete Complete
" Unheeted 0 0
Negative leated | Just complete |Complete
" Unheated | Trace Marked
0+0Ib cecCe
Positive Heated | Almost complete|Complete
v Unhested o Distinct
0005 CsCo 0008 CeCos
Negetive Heetied | Complet ese
" Unhesated C Trace
S 0.0I75 cecCa
Positive Heated | Just complete coe
" Unheated 0 Trace
0«03 CsCe C.056 c.cC.
Negetive Heated | Juet complete ceoe
" Unkeated 0 0
’ 0.0I5 CeCe:
Positive Heated | Just complete ‘one
"  Unhesated 0 Marked
0«0b ceCe 0008 CeCoe
Negative Heated | Complete ces .
" Unheated | Very merked Just complete ,
0+0I5 ce.Ce
Positive Eeated | Complete cee
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T ABL A 9
mticomplementary Effect of Globuline,obtainec from ¥Fresh 8era.
Q¢6 cece-NaCl Solution Dose of
Globuline. 4+ Complement. Complement .
o . A o
0005 Coéo‘ 003 CeCe 0.0b0 c.c.
(5) : '
Negetive Heated Marked Very merked
*  Unheated 0 Distinct A .
(M'G) 0«02 CecCo
Positive Heatled Very merked Almost complete
" Unheated " " " L]
' -—B—— . .
0«05 cecCe. see 7 0.05 ce.Co
(5) “
Negetive Heated ces Almoet complete
" Unheeted o oo 0 -
(M’G) 0»‘03 000.
Posltive Heated oo Almost complete
" Unheeted sen 0
L
0.05 ceCe 004 CecCe 000 CsCo-
Negetive Heated Complete oo
"  TUnhested " oo . .
Positive Heated | Complete ooe 0.0I c.c.
*  Unhested 0 Trace

® 0 00000 08N QeSS
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TABILE 10 =~
il .6 cc NaCl
‘ , : : . Solution # |
Negative Case [Emulsions| Amounte ’ff Guinea-pig's Complement Gomplement
-_0‘05_ c.C. 0.60.0.I 0.04 cc ‘2:40.0'? cc 0.I cc |0.I4 cc| 0.02 ce
gerum 5700 L. lemplete o e cos Almost
nooooon 1-C. _ n ‘ ces vee cee complete
¢lobulin from 1, Almost co
.o | mplete oo e ee s
heated gemm | “complete ! * Complete
] 1w " L~Ce ! Jus't " " oo e oes
¢lobulin (57°C) I.-  |Almost | Complete
from freeh complete ' o Almost
. gerum I-C. n " " eee see- comple"&e
'Globuilifh‘(_ﬁil:w Le o 0 Faint trace Trace Distinc‘#
heated) from 0
fresh serum L-Ce. 0 " " " "
Syphilitic
~ Case
- 0.0D0 c.C.
ferum 570C L. Mexrked Almost O(OmpletJ coa
Just
complete . complete
" " L-Ce. 0 0 0 0 '
globulin from | L.  |[Distinet |Marked Very e
heated serum.. merked Almost
" " I-C. 0 0 Faint Trace complete
L trace
Globulin (57°C) 1. Distinct [Marked Very cos
from fresh marked Just
serum I-C. 0 o; Faint Trace complete
‘ trace
dlobulin (um- | I. 0 0 0 0
hea‘bed) from 0
fresh serum I-C. 0 0 0 0.

Dose of Complement &

0.0 G.Ce

oa..oooo.n-.‘o’ii.b

- Fmulsions 0.6 c.c. T Complement 0.03 c.c. = (omplete
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t_;j (W)

il

— 0.6 cc el
. solution ¢
Jegetive Cese [Amulsions| Amounts of Guinea-pig'se Complement Complement |
_0.05 c.c. 0.6 c.c| 0.07 coc) 0.II cc| 0.I6 cc| 0.82 ce | 0.03 c.c,
K 570 . omplet ‘o e cee PR r
Ser}}m " C %-C . C tI: eve ",ﬁ. ene oo Complete |
tlobulin from L. Distinet | Marked |Complete ees Just
heated serum L-C. " " " cee complete
¢lobulin( 657°C) L. Distinct | Marked |Complete oo
from fresh - | Just
gerum L-C. " n " cee Complete
¢lobulin (wm- L. 0 Faint Distinct | Marked
heated) from ‘ trace 0
fresh seTum L=C. 0 " " " "
fyphilitic
Cese
0.05 c.c. Q0«6 c.cd 0.1I6 cCC 0.22 cc| 0.3 cc 0.4 cc. 0.03 cc¢
‘ SWBYPC .o T Very Cpmple‘te eee see
merked Almost
LA " L-C. 0 0 Trace Almost complete
complete :
Globulin from L. Very Complete coe e
heated serum marked Just
LR I-C. 0 Faint Almost eee complete
— trace complete
Globulin (57°C)" I. hMarked Just oo ces
from fresh complete Very
serum L=C. |[Feint Marked Complete eee | merked
trace
G‘lUbU.lin (un- L. 0 Trace Y see
heated) from 1-C. 0] 0 0 Distinct o
fresh serum {
Fmulsions Q.6 c.c. $ Complement 0.05 c.c. = No lysis

Dose of Complement = 0.0I 5 c.c.

FEEXEEXEEEN KRR N4
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TABLTE

I2

0.6cc NoCl

|
|
|
|
|

Dose of .Complementso.ow ce

|Negative Case Enulsions| Amounts of Guinea-pig's Complement golution + |
. : " || Complemert
0.05 c.c.. \
‘ 0«6 c.C| 0.04 cc 0.07 cc 0.04 cc
‘gerum( 57°C) L. Very Complete
nerked Just
1 " T=Ce " n " comple e
¢lobulin from L. Very Complete |
eated serum marked »
b " " L-C. Almost n Qomplete
complete '
syphilitic  Buaulslons
cese 0.05 cc 0.6 cc | 0.07 cc 0.1I2 cc 0.I8 cc| O.86 ccf 0.04 cc {
Serum (579C) L. 0] Marked Almost Completle %
complete Jus
" " L+C. 0 0 Faint Just n| complete
‘ . trace
| Globulin from L. Just e coe cee
(| heddne & v T complete Juet
" " 1~-C. |Marked Just .en cee complete
L complete
Emulsions 0.6 c.c. ¢ Complement 0.04 cc = Complete. .



B
0.6 cc NaC]
: , | Solution +
Negatiwe Emulsions _Amounts of Gulnea-plg's Complement | Complement
| case 0.05 ce J ! 7
0.6 cc 0e04 cc| 0407 cec| 0.II cc |QeI6 ccf 0.03 cc
.A gerum ( 5700) | L. Complete see ess ase Just 1}
. # " | L-C. I aee ! oo e comple'l;e
Jerum (5200) L. , Just .oo-o ; see see
complete ‘ "~ |Complete
" " Il"C:d ‘ " " peoe i ese see :
Senin; (47°¢) | T. 0 Very - Just CompleteJugt ‘
merked complete f lete |
" " I-C. 0 Distinct | Almost wo | compiete
Serum L. 0 Distinct | Just Complete i
(utheated) ' , complete Just
" " LeCoe c " " " " complete
¢lobulin (579C) 1. plmost Complete oo ves
complete Just
" n L-C. [ery Just " Complete oo complete
. marked
Globulin L. Very Complete ‘oo see |
(58° Q) merked Juet
" t " I-C. [gomplete ces cee see complete
Globulin L. 0 0 0 Trace 0
- (47°C) 1-C. 0 0 0 "
|l6lobulin | I. 0 0 0 Distinct
(unheated) L-C. 0 0 0 "

Emulsions 0.6 cc + OComplement f 0.03 ce = Complete
Dose: of Complement = 0.0I6 ca
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Doge of Complement

0.0I5 cc

TADBL S I3
=
T 0.6 cc Tell
, v Solution ¢+
Syphilitic Fmuleions)| Amounts of Guines~-pig's Complement |Complemert
Caege 0.05 ce ‘
0.6 cc O.II cc| Q.I6 cc | 0422 cc| 048 cC 0«05 cc
serum (579°0C) L. Distinct| Almoet Complete coo
| complete Complete
" # 1L-C 0 0 0 Juet
complete
serum (52°C) Le Trace |Marked | Complete .ee
1 " I=Ce 0 0 Faint Just Marked
trace complete
gerum (47°C) L. 0 Merked | Complete e |very
complete
Serum __~_~i. 0 Distinct |Complete *ce IvVery
(u.‘nlle&ted) 1-Co 0 0 0. 0 merked
:' G‘lobusin L. Just K see . es e
i (B770) complete _ Complete
] f T=Ce 0 Ma!‘ked J"U.S‘b cee
complete
Globu%in let ,
(52 O) I{o COmp ete L) LI eos e Com lete
(e i d. e) lete os 0 - p
__J; " I1-C 0 har%e Comp
Globulin
(479¢) Te Trace Very Complete coe
mered - - rgrked
T i =l ‘ 8 ' 0 Marked Just é
ccmplet'
Globulin L. Trace Almost Complete eee I
(unhested) complete .
n u) L=Ce 0 0 Distinct [Just Verked
complet?
Frmulsions 0.6 cc + Complement 0.03 ce = Complete



Dose of Complement = (.0I6 cc

LI I B AN B BRI AN 2 AN

TABLE T4
A
0.6 cc NacCl
: , _ solution ¢
Negetive 6 BErmulsions Amounta' of Guinea-pig's Complemert|Complement.
, case 0.00 ce 0.6 cc: | 007 cc| 0.II cc | 0.I6 cc 0.22 co 0.03 cc
- 5 : ~
erllm 57 C Il.h‘ Com lete se s [ N ] s e
5 0 ( e ) T=Ce :5 ; vee | ves v Complete
.Serum 52°¢ L.. Complete cee e coe
n ( " ) Te=Ce "i ° co e cese co e CDmple'be
serum (47°C) L. 0 : Faint Distinet| o
. _trace | Complete
n ne Te=Co 0 b Trace " ‘ coe
Serum (un- T - 0 t Faint Trace o
Leated) '+ trace Complete
1] " T=Co 0 l LU \ L] es e
| Globulin I.  |Distinct | Marked | ses vee "
(570C) L-C. " " f cee coe 1t:%gmple’ce
Globulin L. Distinct  Marked ! cee ses |Just
(6890) I-C. " " coo cee complete
Globulin L. 0] Distinct | Mexrked Very
(47°90) marked C
vow L+Ce 0 Trace Digtinct| n*
¢lobulin Le 0 Faint Distinct [Merked
(urhesated) : trace 0
L I-Ce. 0 " " L] "y
Enulsions 0.6 cc « Complement C.05 cc & No lysis.




_B_
C.6 cc N&Cl
: ) golution +
sy%hilitzc Fmuleione| Amownts of Guinea~-pig's Complement Oomplemernt
: ase =
1 0.00 cc 0.6 cc || 016 cc 0.88 ce Oed cCc | 044 ccC 0.03 cc
gerum L. Very marked| Complete o cee
(579C) L-C. 0 0 Trace | Almost A:clxézgg};’ew |
complete R
Serum Tie Marked Complete coe .os Ve ?
(62°0) I=Ce 0 0 Distinct Almost | o0 .
, _ |completqd
Serum Le 0 Distinct soe ese - s
(4790) I-C. 0 0 0" |rrece | DiFtimct
Serum L. Feint trace|Juet ves coe
(unheated) complete Merked
it n L_C. 0 0 o) 0
Globulin L. fiarked ese coe sse very
(67°C) 1-C Feint trace Merked Complete| o.. merked
Globu%in L. Almost ceo cee eee
(52%0) complete .
nooom I-C. |Trace Distinct |Almost ave Narked
‘ : complete
¢loBalin | Te 0 0 ces
(479¢C) I~Ce 0 0 0. |Trefi 0
@¢lobulin L. 0 Trace ' cee ces 0
(urheBted( IL-Ce 0 0 0 Distinct
g Emlsione 0.6 cc + Complement 0.06 cc.® No lysis.
Dose of Complement & 0.0I5 cc

. 98 e 08B s OSSN SSSS
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TABZL® IS
JebCC fa(l
) . olution +
syphilitic Emulsions| Amouunts of cuinea-pig's Complement Complement
Cese J ‘ !
‘ O.6cc 0.C4cc | 0.07ce O.Iicc | G.I6cc Q.C4ce
| gerum (57°C) L. Marked Just
courlete Complete
G+0Dce a=Coe 0 0 0 Faint trace
Globulin from| L. Very Complets coe coe
Leeted serum merked )
0.0bce L=C. 0 Very Just Complete Complete
merked completp
u
¢lobulin from| I. Trace Almost Complete coe
hested serum complete omplete
G.Icc L=Ce 0 faint Very Just Comple
trece marked| complete
flobulin from| IL. 0 Trace Almost |Complete
heated serum complete Just
Di3ce L~Ce 0 0 Faint |Trace complete
trace

Emulsions OQ.6cc + Complement .03cc = Just complete

Dose of Complement

0.0Icc

EE NN ENNNERNNYNRERXNN]
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TABRE 16

A
] Negative Axmulsions Amounts of Juinea-pig!s Complement
age T '
| .ug..scc 0.04cc Q.0%cc Oslce 0.I4ce 0.2cc
Serum 5700 Te Very J'U.S‘ﬁ eoe see ees
' marked complete
0.05¢cc L=Ce non Complete ooe e e
@Globulin e 0 marked Very cos ces
5700 : marked
00050c L"‘OO Trace i " i see o e
@Globulin Do Digtinet Marked very cee e
|1 B%°C werked
OoICC L“C‘O it it " " e e e s 00
| globulin Tie 0] 0 ] 0 Trace Marked
| |unheated
! D.0DCce T=Coe 0 0 0 " "
| globulin Tie 0 0 0 Faint Trace
urhegted ' trace i
0.Ice L-Co 0 e 0 " " |

CONTRCLS

Serum 0.05ce + NaCl solution O.6cc 4 Gomplement 0.03cc = Complete
Globulin (57°0) 0.0Bcc + NaGl 80l% O.6cc + "  0.03cc = Just complete
" it Q.Icc + " Q.6cc + " 0.0b5cc = M n
®» (unheated)0.0bcc 4 " n Q.6cc 4 O 0.08cc = Lisrked
" " QsIcc + M #  (Q.60c ¢ " 0.08cc = Faint irace

vo.écc (L + Oomplement 0.05cc = Distinct
‘Emulsions (IL=C) ¢+ - " n = Very merked

Dose of Oomplemeni = 0.0Ibcec

\

Oooo.ooccot--ooooco..
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TA3BLE 16
2
iPOSitiVe Brulsions Amounts of Guinea-pig's Oqgglement.
Qase ' il - 7
Q,Gcc C.I0c 0.l4cc 0.2cc 0.28cc 0.38cc
serum 57°C| L. Marked — |[Very marked| Almost ces ces
' ) i complete
0.05ce =T Very fsintFaint trace|Trace Very Complete
treace ' merked
¢Globulin Tie Faint Trace cee cee ceo
| 8790 . trace ‘
0.0bce T=C. { B " n ) see eee eoe
_ |
¢lobulin Tie Trace Digtinct cee see cee
5790
D.IcCC ) I=Ce Ea-in-b B Trace see ese s
flobulin L. 0 0 Faint Distipet |liaxked
lwaheated trace
woce T=Ce ¢ 0 0 Falnt Distinct
trace
|6lobulin L. 0 0 0 Feint |Trace
unhesated - ' ' trace
0uce L=0e 0] 0 0 0 Faint
trace
CONTROLS
Serum 0.05cc 4 WeCl solution O.6cc + Complement 0.03cc = Just complete
Globulin(ﬁ?oo) 0.05cc 4 NaCl 501% 0.6cc + " 0.0bcc = " "
" " O.Icc + " " 0.8cc + n 0.085¢cec = Almost
"(unheated) 0.0bcc + n " Q.6cCc 4 " 0.08cec = Distinct
" o 0.0Icc ¢+ " "* Q.6cc + " 0.08cc = Faint trace
. | (L + Complement 0.05cc = Diafinct ]
Buulsions Qe.6cc  (T.¢ ¢ " 0.05cc = Very marked

Dose of Complement = 0.0IBce
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Fir
By O

bl

s

Bmuleions 0.6

. 0.6 cc NaC. -
Amount of Guinea-pig's|soluticu +
Fegative Ceses Emulsions Complement Complement Dose
of
0 cc. 0.6 cc 0s04 cc 0.07 cc 0.02 cc Pomplement
erum L.. Complete ese ,
> (5790) 1-0. " ces Complete
Fuglobulin T Complete cen
%5700) I-C. E oo Complete 0.C07% cc
Euglobulin L. Complete coe
: {unheated) I=Ce R o Complete
Serum L.. Almost | Complete
(6770) : complete | Mearked
Al " 1-Ce Merked | " :
:lobulin . omplet ' ,
e ro0) Teo.. | oompiere Complete | .\ rplete |0.0075cc
Fuglobulin L. Just Complete
(urheeated) ' . complete - | Complete
" " L~Ca Complete "
Serum L. Complete Complete ,
(57°6) I-Ce |Just " Almost o te ‘
Fuglobulin L. Just Complete
(67°C . complete Almost «CIB
" u) I=C. " o " n complete O-Clbee
Buglobulin Le Almost Complete
(unkesated) complete ‘ Very
" " I=Coe u " i merked
Se . 0 % omplet |
rggxoco %‘-O. C mﬁleue C m%: ete Complete
Eu%;%ggxclg.in %ZC. Gomglete Gom}:lete Complete |0.0065cc
ugleb . omplete Complete
Mo | b |
cc. ¢ Complement 0.03 ce. = All complete
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B
” Amount 6f Gui 1g! O on
, & “ulnes-plg's solution
Sypléilitic Inulsione Complemeut Oomllemen%. Dose
asee : : . of
0.05 cec. 0.6 cel  0.04 cc | 0.07 cc | 0.II ce| 0.02 ce | Complemen
serum Te C'omple‘he PRPrS i cee
(57°C) L-C. 0 ‘Merked | Just Complete
i : __complete : |
E‘(‘ﬁégg‘)‘lm L. | Complete ... +++ |complete  |0.0075cc |
Fuglobulin Tie Complete see coe |
(unheated) T=Ce Just 1w ; Comple‘te cee Complete
Serum Le Distinct ' Complete ver ;
(57°0) I-C. | Trace herked  Just Allms} .
| complete COMPIELE
Euglgbulin L. Just Complete cos
(57°0) complete | Complete . -
" i 1-Cs | Complete " oo 0.0075ce
Tuglobulin L. Just Complete cee
(urheated) conplete Complete
] 1 L=Ce 1t L " cse
i
:
serug L. Trace Distinct 'Complete|Very
(677C) 1-C. 0 0 ‘Trace marked
Euglgbulin L. Very Complete 99
(677C) merked Almost
" u I=Ce ||Trace 'Almost Complete |complete C.CIbcc
complete
Euglobulin Le Marked  Almost Complete|,qmopt
(%‘me&tﬁa) L-C. " * Cm:lple;l;;e " comPlete
Serum L. 0 Very Complete
(670¢C) merked Complete
" Z=C. 0 © ©
Iuglobulin L. Just Complete coe
(6700) complete Complete 0.0065¢cc
" i I~C. Marked " soe
Fuglobulin | L. | Complete
(urheated) I-C. ||Merked Complete cee Complete
: ‘L._;
Emulsions O.6cc ¢+ Complement 0.03cc * All complete



p

TN
S A |
L =

Y ABD L8
A
| ’ O.6cc Ne(Cl
; ; Solutions+
| Negative ; Bmleions| Amounts of Guinea-pig'e Complement | Complement
| case ‘ ! ‘ l
| 0.0Bcc | Q.6ce 004 cc. | 0.07cc QeIlce ; 0.I6cc } O.C4cc
I ! l : !
?senqg | L. ‘Just ‘Complete ! coe " aee f
(6790) | . complete: : . f - | Complete
{f " L ' I,...C. . " ; L : e PP i
b o e L : ;
4 Euglobulin L. Marked  Just ‘Complete ' o.. | 1ueq -
n 1t ) L=Ce 'Very : noon : 0 eee i !
Iuglobulin L. 0 ‘Faint  Trace - Distinet |_, I
(unhee:bea) ' . trace | ‘ Faint
" I-Ce | 0 T § " 4 u irace
, ' B | '
Syphilitic - 5 |
case | i | D ‘
0.05cc 0O.6cc _0e0%cc_ 0.IIcec ' Q.Ibce | 0.82ce 0.04cc
’S?gl';xg) L. Just i T eee soe
C complete.
!I v L~C. o Distinet | Just Complete
e S complete
8bulin L. Com‘pl ete *1 P ‘ eeo ves
(677C I~C.  |Very Complete cos vee Complete
" " marked
m@lobﬁizﬂ‘mdﬁw”i;mmww—N~~6‘ Dlstinect |Very e
(unhested) : merked FE;EZe
nooow I-C. 0 0 0 Marked

Ermlsione O.6cc + Complement Q.O3ce = Complete.

Dose of Complement = (.0Icec
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[

Doses of Complement

(I4/3/12) = 0.0I5ee
(20/3/18) = 0.0I35ce

O«60C NaCl
. solution 4
,syphili?ion Jmulsions| Amounts of Guinea-pig's Complement Complement
- Cage (W.B» ' '
. 0.05cc 0.6a0cC 0.07cc | 0.IIcc | O.IBce 0.22cc 0.0C4cc
serum( 57°C) L. Almost ' Complete| ... ‘e
complete Just
" " -3 Faint Distinct Very Almost complete
trece merked complete
uglobulin De Complete eos cee see N
(5793) T=C. Jugt « Complete coe soe Complete
‘uglobulin Tie 0 0 0 0
(utheated) I-C. 0 0 0 Trace Y
20/3/I2.4
serum (57°C) L. Just Complete| ~ «.. ces
: complete Qomplete
" " L-C. |[Marked Just " |Complete oo
| Buglobulin Tie Complete ves cee ces
(5790) L=C. " Complets
| higlobulin L. 0 0 0 Feint
(utheated) trace o}
" " I’.,,O. 0 0 0 " n
BEmmlsions Q.6cc 4 Complement 0.04ce s (omplete




<

D9

TA3LB

20

0.6cc Lal

51 !
] . . solution +
;, hil%}lg i imulsicne|_Amounte of Guinea-pig's Complement Complemexrt
8.g¢e o._I.n} ! ‘ | j
4 0.05¢e Q.6cc | 0.04ce| 0.07ac | 0.IXce| C.I6cc |0.82cec | 0.04cc :
5/3/12. | |
Seru.m (5790) Lo Wilmost IComplete ...
complete Just
" Lu=C. 0 Distinet Marked | Just Complete complete
complete
lObulin T Oom lete seoe cee v e
(5700) IJ"GO E LI I ] e e e ) Comple-te
globulin Le Complete cos ces ces coe N
(unheated) T-C. n e .o .. ... |fomplete
I4 5/12 » |
serum (57°C) Tie Very  Complete| ... cos cee
parked Complete
" L=Ce 0 Distinct| Very Just Complete o
marked | complete
Eug:%obulin Tie Almost pompletel ... cee ‘o
579C) pomplete »
" L-C. aint larked |Almost cee ‘oo Complete
trace . completa
Mglobulin Lie 0 0 0 0 ‘o 0
j (uhested) L~C. 0 0 0 0 -
i %0/8/12
| derum (570C) . Very Just Complete ... cos
* L-C. tﬁ'ain‘b Very Complete ...
trace |marked
ulin . arked just Complete ... ces
C) coiplete Jomplete |
" L=C. faint Nery Juat " Complete ..
trece marked
i N é
Mglobulin Le 0 0 0 0 |TFaint !
Uthested) trace 0 |
" L-C. 0 0 0 0 Very" ]

-

BPmulsione O.6cc + Complement O.04ce = All complete.

Doses of Complement 5/3/I2
14/3/12

e 6 6 00 0 0

20/3/123

e o s 0 00w o800

0.0%cc
0.0I5ce
0.0I25ce:



2L

I A3L A

b

B.

Dose of Complement = 0.0075ce

mmlsions O.6cc 4+ Complement O.O3ce

Dose of Complement = 0x0075ce

..‘...’.l........

s Oomple‘bl .

o.6ce 1asl
{|Fegative | | golution +
{ . Sumulsione| Amounts of Guinea-pig's Complement Qomplement
ases i b ! T r
| 0.05cc | _O.6cc 0.02cc 0.04cc 0.0%cc Q.Icc 0.08cc
B AL |
serum (57°C) L. | Marked Almost Complete cee
: complete
" " L~C.. |Distinct  Very | " ces Usrked
, : | - marked
Ffaegdoglob? | L. Just 30ompl ete cee cee
(5798) | complete Complete
| ] " L-OP | " f® i " teoe see
|peeudoglob™ T o 0 Trace Marked
{[ (utheated) L-C 0 0 Distinet | 0
B ?
serum (57°C) | L. Marked Complete cee ces
e (8770 I-C. |Distinct i .o ces Just compl
Pseudc:e;lob]‘:iL Tie Almbst Complete cee ceoe
il (5798) complete Qomplete
t " L“Co "‘ - 7" b " e e XK
n
A PﬂeudOQIObo Le eee ese Just Complete |
1| (uiheated) complete Complete
" " L=C. cee oo Almost "
complete J
A. FBEmalsions O.6cc + Complement 0.03cc = Completle.



D.6ce NiaCl
i . solution +
| Syphilitis 1Emulsions Amount of Gulnea-pig's Complement Complement
§ Ceses J 0 ,
§| 0.05cc | Qebcc 0.04cc 0.07cc O0.Icc O.I4ce 0.02¢cc
] ]
A ; .
gerum (57°C): L. | 0  Trace Merked  Complete
" " | I-C. | 0 : 0 0 | Faint Compleie
, : trace
Pseudgg;l-ob":‘ ; L. Almoit . Complete ... L eee
(877¢C ; | complete -
! m  L-C. | O , Faint Almost | Complete | COmPLe®e
. S | . trece | complete | ) -
n J ' :
Pseudoglobe L. 0 . Marked Complete coe !
(unheated) L=Ce o | 0 Merked Complete Complete
% |
{ B E O.8cc 0.04cc 1‘ 0.0%7cc 0.IIcc | O.I6ce 0.03cc
serun(57°C) %v L. ; 0 f Very Complete vee
| ; - merked Domplete
" " I-C. 0 ‘{ 0 0 Marked
| Pseudoglob¥ L. Just é Complets coe ces
(5790) ' complete Complete
y n I-Cs |Marked ' Very Complete | woe |
| marked ;
Pseudoglob® T ces Marked Complete ces
(unheated) -0. cee 0 0 Just Complete
complete

A. Tmulsions 0.6cc + Complement 0.04cc = Complete
, | Dose of Complement = O0.0Icc
B. Emulsioha 0.6cc 4 Complement 0.02ec = Oomplete
Dose of Complement = 0.0065ce

?oocobn‘ooo-ooocooo
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(5]

G.6cc NaCl
| ) . ) golution ¢+
i Syghllitlc Emulsions| Amounte of Gufhea-pig's Gomg}emant Complement

ases ' ‘ .
0.05¢ce 0.6cc Q0.02cc| 0.04cc 0.07ce Q.Icc Q.08cc
A
Serum (57°C) Lo Distinet Just coe
complete Almost
" " L=-Ce Trace Marked Almost complete
i complete
Pseudoglob® | 1. |Marked | Almost | Oomplete| ...
(5790) complete o Complete
it L L ° G . " " 1 e e
Eiéﬁébéidég' T Trace Marked Very
funheated) ' marked Distinct
fn !l L..C ® " n " "
B O+.6ce 0.04cc 0.07cc | QeIIcc O.I6cc 0.04cc
m—— :
Serum (57°Q) L. Just Complete cee
complete Complete
" " L-Ce -0 0 Distinct
Pseudoglob® T iarked | Almoet Complete coe
(57°¢) o complete T olete
LU 0 I:-C'-‘ J‘us't ft it ' et e
i Pseudoglob¥ T 0 Marked | Just
(unheated) ' eomplete 0
" L L-C. 0 Distinet| n

A. Emulsions 0.6cc 4+ Complement 0.03cc = (Complete.

Dose of Complement =

0.0075e¢c

B. PEmulsions O.6cc + Complement 0.03cc 2 (Complets.

Dose of Complement

2 0.0Icc

90008008008 0808RS80s boe




TABLE 24

[y
9y {
[&p)

.6cc NaCl
3 olutionys+
,_m%hilitiv Taulsions| Amounts of Guinea~pig's Complement omplemegt
1 Case = ,
{| 0.05¢cc Q.6cc 0.04cc 0e0%cc | OsIZcc Q.I6cc 0+05cc
;sennn ( 57% L. Trace Distinet | Complete o
o " L-C. 0 Faint Trace Marked || Complete
trace
Psgg.gosg;lob? L. Almo ft Just Complete cee Just
; Cc) complete | cokplete N
(n " L=Co "P n " pn n oo complete
Pseudoglobx.l. L. cos Trace Very Just
(unheated) marked | completelMarked
| n " L-C. see ceoe Trace MaI‘ked
|
L

Emulsions O.6cc 4 Complémant 0.03cc = Just Complete.

Dose of Complement = (Q.,0IbBce

* 000060000 cs00cee
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157
26

Dose of Complement & 0.0075ce

G oo 0aNseananan

I6+6cc el
4 Casas solution +
d Syphilitic | Bnmlsions| Amounts of Gulnea-pig's Complement Complement
' Case , ,
0.05ce 0.6cc 0.02cc Q0«04cc| O0.0%cc O.Icc 0.03cc
serum (57°¢C) L. Distinect ' Marked ; Just coe ij
: | | complete te |
’ n L-C. Faint  Trace |Marked |Very Complete |
. trace | marked
mglgbulin L. Very CJust ... cee
(6770 marked | complets Complete
" " L‘O. " L ; Com.plete1 e 00 co e
iglobulin L. Very  Just ... R Y
| (utheated) merxrked complete Complet~
; n " T-C. " " " " .o .o
Pseudoglob® ‘_W"]‘iv.“ i Mark;d A—iﬁggt Complete ceae
(579C) : complete Complete
' " I'..C. " " " ] e
JBeudoglobs | L.  |Very Ft. | Faint Merked Very
(urheated) trace trace marked | Marke 4
a " L-C. 0 Trace Distinct U
Bmlsions 0.68cc + Complement 0.03ce = (Complete.
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I

p «bCC NeC

v solution+
puilitic |Emuls:mns Amounte of Guinea-nig's Complement Compleament
ase f ] o )

‘ ~ Qe.6cc 0.04cc 0.0%7cc O.IIcc Q.I6ce 0.04cc
| .
prum (-57°Gf’ L. oo Just Complete cee
; f complete Complete
r I=Ce ‘ oo 0 0] Distinet
| L. !Very Complete vee ves
| nmarked ' e
. L-C. 0 Very Complete .o Complets
marked
5 L .. 0 0 Distinet |Very N
mifea  [Rlnt
L-C. 0. 0 0 0
I.I.’ Marked" ' Just Complete coo ust
complete , Fomplete
L-Ce. n " oon " cee
seudog]_ohﬁ:l L. (] . 0 Marked Just
4 (uheated) complete 0
Il“"ol 0 " " "
Bmilsions O.6cc 4+ Complement 0.03cc = (omplete.

Dose of Complement = 0.0Icec

N eGbgrncaraerooen




TABLE 237

. NaCl ) . Dose
syphilltic Case (J.H.) solution Amount of Complement of
- 0.0Bcc Q.6cc Qe04cec Complement
A
| mglobulin (57°C) " Complete
" (unheated) "o 0
e | 0.0I5ce
pseudoglobulin (570C) " Very marked
" (unheated) " 0
(M
B
—
Buglobulin (57°C) " Complete
" (urheated) n 0
I 0.0I25cc
‘ Pseudoglobulin (579¢) n - Complete

(unheated)

L]

Just Complete

‘e beamAssessassnaasssena.




o W&ol Solu-
tion 0.6cct
»g;ggzive Bmlsions| Ampunts of Guinea-pig's Complement Complement
0.05¢ce 0.6cc 0.02cc Q.«04cc Q«07cc 1 0.Icec 0.03cc
Jbumin L. Marked Very Just’ .o
L (5790) marked complete Just
hon 1-C. " "o Complete ces complete
;%;,‘un%int a L.  Feint traceDistinct | Very marked Just Very
(unaneate { ’
N " , L~Co. " " " § " " ::ompg'.ete merked
ositive
" Case
""0_.050(3
{serum L. HMarked Very Just ces
(679¢C) marked | complete ost
R " I-C. |Trace Distinet [Marked |Almost complete
1 complete

L. very Just cee ceoe

marked complete Commplete

L=C. n.on " " ooy oo

71..‘ ) aint trace Ma‘i;."ked Very marked [Almost Almost
(unheat ed ) complete compl et
1 L=C. ery n o " " n Complete mplete
h T

Emulsions Q.6cc 4 Complement 0.05cc: = Just complete.

.:Doae of Complement = 0.0I5 cc
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TABLE

29 .

. NaCl Solutio
. _ ’ \ 0.6cc
sgative |EZmulsions| Amounts of Guinea-pig's Complement | Complement
0.6cc 0.02¢cc. 0.04cc. 0.07cc. 0.02cc.
Le Ve marked omplete coe
1-C. "ry " C p" vee Complete
L. Complete vee oo Just
| L-C. LI cee cee momplete
ub'lmn 1 —i;-- oo e Co@lete cee
f (unhea'ted.) I-C. S " see ComPlete
syphilltic
0.05¢cc. 0.6cc 0.04ce 0.0%ce 0.Ice ' 0.02ce
L. Just complete cee coe Almost
L=-C. coe Distinct Very marked complete
bumin rrrrrrrrrrrr .- Cbm lete cee e
u %-Co R o000 o0 0 complete
il bumin 'L. Almost Complete cee Just
unheated complete , .
eate ) 1-Ge comp.le " V. complete

Bmlsions O.6cc 4+ Complement 0.02cc = Complete

Dose of Complement = 0.005ec.

[
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O.6cc NaCl
Solution I
Bmulsions| Amounts of Guinea-pig's Complement Conplemen
O.6cc 0.04cc 0.07cc | O0.IIcc 0.I6cc Q.04cc
L. Very Almost Complete coe
marked complete Just
L=-C. 0 Faint Distinet |Very cotuplete
trace marked
Lc Almost Complete oo e se e
complete Complete
I-Ce Marked Just " tee see
lobulin | I. | 0 0 0 0 0
(unheated) L-C. 0 0 0 Trace
Eﬁﬂoglobn I. Almost Complete cee ces
(87 complete Complete
" " L"Co Vexy " e e s oo
marked
Pwsgﬁdoglobﬁl L. 0 0 Faint Very
| (nheated) trace marked Marked
|y w I~C. 0 0 0 Distinct
{1ty 00* =ag merke complete let
y(sgz C% ) L-C. |Marked Very Just Complete
marked R
Globul.tn L . N O | O Trace Marked
by co* ggg?‘ Complete
(mheated) L-C. 0 0 0 Distinet
Bmulsions O.6¢c ¢ Complement 0.06cc = (Complete
Dose of Complement = 0.0IEcc’




F.Bcc Nall
solution +

| syphilitic |Emulsions| Amounts of Guines-pig's Complement Complement

case (W.B.) r
| 0.06ce Q.6cc Q.04cci 0.07cec | 0.IIcc | 0.I6cCC 0,2860 0.04cc
| serum L. Very |Just Complete] e ces
(57°0) marked | complete Complete
" n I-C. wes Merked |(Just "™ |Complete ... |
| serum L. 0 0 ‘Trace Very cee
‘ (unheated) marked Just
" L-C. 0 0 0 Brace |Just 4 complete
eompl:
Euglobulin L. Just ; bomplete coe ces ceol
(57°0) S | complete
L) L L-CO " " " eeo e et see
‘Buglobulin | L. o o | o | o |Feint
(unheated) f trace 0
I-Cc. | O 0 0 0 " on
Pseudoglob. o I:c ' ' Complé— see . eo e eo e se o
(57 C} L-Ce IVery Just Completé cee «ees | Complete
‘marked lcomplete
Pseudoglob® L. . +e. [Distinet |Just Complete| «..
(mheated) completﬁ Complete
" n I]-C. L I o Almo St " " e 00
Globulin (pp} .  |Very |Just | Completd ees | oss
| by CQ» gas) marked |complete , | Complete
(57 C) I-C. Trace " " " cee cee
Globlélln (pg) ¥ oI 0 0 0 fexy | ... | Just
by C0, gas marke : t
(Wnheated) L-C. 0 0 0 Faint frace | complete |
race |

Ermlsions O.6cc ¢ Oomplament 0.03ce = Complete

Dose of Complement = 0.0I25cc

Y EREEEE R I N A




A
0.0cc nall
] solution ¢
fyphilitic Tmulsions| Amounts of Guinea-pig's Complement Complement
tcage (J.H.) T T —=
0.05¢cc. O.6cc 0.04cc | 0.07ce O.IIcec O.I6ce 0.04ce
‘orﬁiﬁ | Lo- Velyk' - Complete oo | coe
E (5700) marked
" - i-C. ees  Distinct | Very Just Complete
5 marked complete
; e ; R R i e _,,v_A___.v.__..._T,.A._._.-_A..A, [ [
mglobulin Tie | Almost | Complete ceo oes
- (5790) complete complet
L + §=0. | Feint | Marked | Almost  Complete | “OMP-E€
\ trace complete
fuglobulin Le 0 o | o o0 o
' (unheated) 1-C. o 0 0 | 0
[Peeudoglob®| L. 0 | Trace | Very ' ees
| (5679C) marked Very
§ " " L-C. 0 Faint " | Marked ‘Almost marked
icomplete
pseudoglob® L. @ 0 0 0 0
1 (unheated) L=Ce 0 0 0 | 0
liobulin (pp} L. | Very | Just | Complete VT )
Co as maxrke complete ! omplete
%700) . ) L=Ce Marked Almost " i see Comp
complete
flobulin (ppf T. 0 0 0 Faint
1 by C0» gas) trace Complete
(unheated) L=Ce 0 0 0 0

Eoulsions O.6cc + Complement 0.05cc = Complete
Dose of COomplement = 0+0Ibce




Y

1“7
L

i M

TAD 3L

B

"—” ‘ : _ O.8cc NaCli
| , solution +
Syphilitic Emulsions| Amounts of Guinea-pig's Complement Complement

~case (J.H.)
;0.0bcc O.68ce 0+04cc 0.07ce |0.IIcc [0.I6cc [0.22ccC 0.04cc
seruxg \ L. Very Just Complete oee cee
(57°C marked | complete
- n i L-C. 0 Faint Very Complete oo Complete
: trace rked
Serum r L. 0 0 Almost {Just Complete
{unheated) | completecomplete Complete
"non - L-C. 0 0 0 0 Marked
E\(l%;']?.obl)llin | I. Merked | Just |Complete  eee | ees |
¢ i complete let
. I-C. |Feint |Very |Just 'Complete ... Complete
3 trace |marked |complete
|Buglobulin | L. 0 0 0 0  |Feint |
| (unheated) trace 0
won * I-C. 0 0 0 0] Very ft.
trace
: ?aeug.oglob. L. Juset gomplete e oo PN
( 57 3 complete Complete
" T=Ce L " ces coe s
_— , R D SR 1 “
Pseudoglob? L. 0 0 Almost| Complete .. Tust
(urheated) | complete o nlet
" " i L-C. 0 0 Marked| Just " cee omplete
| @lobulin (ppt'[ L. Almost |Complete ..o vee | eee |
| 0 gas) | complete ,
(578 i L=C. Very JuB‘t Complete ) ese Complete
marked |complete ,
r @Globulin (pp. Te Q. 0 0 Veriyg : oee :
| by G0y gas) | marke Complete
| (uheated) I~C. o | o 0 o | Just P
1 complete

Tmlsione O.6cc + Complement 0.03ce = Complete

Doge of Complement = 0.0IZBcc_

......I'.....'...



0.6cec NaCl
: . _ solution +
Nggative BEmulsions| Amounts of Guinea-pig's Complement Complement
ase ,e
0.06cc Q.6cc_ 10.04cc | 0.07cc l O.IIcc| O«.I6cc ! QeB2cc | O.04cC
serum T ‘Just  |Complete  o.. P
(57°C) 'complete Jomplete
" " A-CO " L " ? see see see
serun Te 0 |uerked Very |Just .ee
(unneated) 'merked |complete Almost
" ou L=Cs 0 0 - DistingtVery . complete
, ' ; marked
Tuglobulin | L. Marked |Just | Qomplete ... oo
‘ (5790) ‘1 complete Just
i n T=Ce Very " noon , " vee . complete
THglobulin | T. | O |fsint | Trace | Distinct Very |pms
(unheated) trace Imarked F%;gze
] " L_O . { O " ] 1] " ‘ " " '
Peeudoglobde L.  Ustked |Complete] ses | eee  aes T
(5790) L=Ce  Almost n Hoo oo oo Qomplete
complete
Pseudoglobd L. | O | © " Trace | Almost 'Completd |
(vnheated) complete Trace
t " L-Ce. ; 0 0 0 Distinctdust "
Globulin (pptLo ,1A.lmost Gomplete see s e
by GO gas) complete Qomplete
(5?00) ] I=Ce | " it " X K esse ;
—_— . i g e 1 e . [N U S, e RS S e e
@lobulin (ppiL. -0 0 Feint |Distinct ...
by CO gas) a trace ' iJust
(unheated), IL=C. 0 0 non | Very «ee 'complete
maxked 2

Bmulsions 0.66c + Oomplement 0.03cc = Complete.

Doge of Complement =

0.0Icc

R R RN N AR



_ ” 0.6cc NaCl
solution
Syggééitic Emulsions! Amounts of Guinea-pig's cqmplemant Complenen
0.05¢ce Q.6cc 0.04cc I 0.0%cc O0.IIce 0.I6ce 0.04ce
S?gg%c) L. oo IJustl ie Complete ces
| complete omplet
o L-C. ese 0 0 gDistlnct Gomplete
Serum Tie PP | 0 | 0 F;;;'{‘~__M » o
(Enhe?ted) - 0 . trace Complete
-Je ‘ e oo 0 1 0
Euglsbulzn | L. ‘Very  Complete oo ee. |
(57 C) . marked | | Complete
" I-C. , O Very | Complete ... o
: ‘ marked ‘
“melobulin | L. 0o 0  Dietinmet very _ | _, . |
(unheated) 1 ! i négked Faint
n " T=C i 0 0 0 0 trace
?seudoglo'bn Lo uarked Just 5Oomp1ete A
(57 ) S complete | Just
" I=Ce : n oon " ; " oo complete
Pseudoglobs| L 0 0 Msrked | Just 7
(urieated) : | complete 0
" " L=Ce 0 0 5 Distinct non
Globulin (ppt) T.  Faint  Very ' Complete | .. B
by Co gas) © trsce « marked ' Complete
(57 o) 1 L-Ce | 0 0 Almost " Oomplete
Globulin )ppt T.. | O o | o | Trace  |ymo
by CO ges) 2 I campf:te
(unheatedﬁ L=Cs ! 0 0 0 0
Emulsions O0.6ce -~ Complement 0.03ce = Complete

Dose of Complement = O.0lce

.“.l.".....l.....



33

Dose of Complement

0 «00bcc.

.....C..........

0.6cc NaCl |
. . . solution
N@g:::ve Dmulsions| Amounts of Guinea-p;g}e Oomp;emenx. Complemen%
000500 00600 | 0.04cc 0.0700 O.IIce O'I6cc 0-0400
.
Se L.. ‘ Comple'be cee see .
(??@C) T=Ce ‘ it o s cee ::: Complete
Gl)l.ob%l L. | Complete e cee e
pp :
GOv'gas) T=Ce " e . iGom.ple'ce
(57 0) L [ W) i
[ Globulin L 0. Very foint| Almost —maahpletei “
égg ggz) ) b o Paimt Ttrace complete Just
L=Ce nt| Trace Q
(unbeated) t?ice g%ggfzte Complete complete
glfpgé'natant L. |Complete oo T PV
(%?°O) _— " . 300mplete
3 giiggtanx L Complete eoe e o ‘{ust
) (,unhea‘ted) -U"o_' " seoe see XX ‘Qomplete
B
Syvhilitic |
Case i
__0.05¢cc 0.68cc 0.0%7ce O.IIcc 0.I6cc 0.82cc!| 0.04ce
Serum . 0: 0 Marked ces
(57°¢C) I=Cs 0 0 0 o" Complete
GlobuilﬁﬂmWWWAfzum“< o Marksd coe C ee
(pp¥ by Complete
COs gas) L-C. 0 0 0 Complete
(B7Y¢C ) b
Glob%l T 0 0 0 cee |
(ppe by Complete
C0» gas) L=Ce 0 o 0 0
] (unheated)
Supernatant L. Faint Just Complete cee
fluid trace complete COomplete
_ (5700) I=C. 0 0 0 Trace
| Supernatent L. 0 Trace Complete PP
fluid | | Very
.Qunheateﬁ) Te=Co 0 0 0 0 | marked
, 1
Emulsions O.6cc 4+ Complement 0.03ce = Complete.



A
£
————

0 -gcg NaCl |.
solution
Normsel Case TEmulsiong| Amownts ’of Guinea-}-pigj 8 _Oomplement complemen"f:
] 0.05cc 0.6cc 0+.04cc | 0.0%7ce Q«.IIce Q.I6cc 0.04cc
Serun L. ! Gomplete ; s ese cee
(67°0) L-Ce | ® | e i .. Complete
Serum L. 0 0 Almost |
(unheated) 5 f ' complete Complete | rugt
" n E L=-C. " 0 ‘ Oomplete } P co e complete
_ . | R : | |
Supgmagant | L. |Complete ‘ cee ces e
lui ! L=C. |Just Oomplete | s | e Complete
(579¢) : ] complete‘ | o
Supema’ban'b Le OOmplete cee eee )
~fluld { Complete
(udheated) 3;-0. ’ it ces } cee Xy
“@lob bglin L. Just  Complete T ee -
(pp¥ by dia- | complete | . Complete
lys:x.s\ L=-Ce | " " " cee [ eee-
( 5’? u) | |
Globglin L. 0 Distinet | Marked Very
( Do by dia- , i . marked ' Completfe
ysis) L=Ce | 0 " " . Complete
(unhea‘bed) ; !
Ve “'W GlObu.li o Lor _ dgm lete | e ceoe eooe
25700) 11’ L=C. P :.o ; see cee Complete
0r- Globulin L. |Trace  |Very i Complete T wsa I T
(unheat ed) -‘ marked Complete
i 1=Ce Trace n n ' fn e e e
e R S, S I _ T I - b
Glo‘ouhn (pp .i L. Just Complete | e cee
by Ammonium | complete Complete
8ha-be L=Co " n " ‘ ses eee
(57
Globulin (pp§ L. Feint Marked |Just Complete
by Ammonium | trace complete Complete
Sulphate) L=C. |[Trace " LI w
_(unheated)

pmlsions 0.60c + Complement 0.03cc = Complete.

Dose of Complement

0.0Icc.

IR I R A
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LE 34

|-

Dose of Complement

s 0

0.0Icc

R R R I B

- Tibody +
NaCl Sol®
11 | : O.6cc +
Positive Case ;Emulsions‘ _Amounts of Guinea-pigis Oam lement |Complement
Q0.0b6cc 0.60cC ; 0.04cc_ 0.07cc [ QeIXce ! Q.I8cCcC 0.04cc
Serum L. éAlmost “Gom.lete’ cee coe.
(57°0) | Ceomp1? | Complete
" : I-C. 0 ‘Distinct | Marked Just
: | ‘ f complete
Supema‘ban‘b { L. 7 J:ust N cee [ soe coo
fluid after ‘complete | |
dielysis . L=Ce 0 ‘Almost  Complete ... Complate
(577C); f | complete |
Supernatant | L. ;Marked " Complete cos cea
fluid after ! Complete
dialysis i -0, LTrace Almost " (Complete ..
(unheated) | L
Globulin (pp¥| L. Marked Complete ...
by dialysis)' T=Ce | 0 ‘Distinct Just oo Complete
(5790) | Ej ~ complete
" @lobulin (pp¥' T. 0  Marked fvéi-}"' $ee | plmo
(urheated) I=-Ce 1 0O 0 0 Trace
G%obulin (pp¥ B “néikéd’ - Just t "OBﬁiaiete IR
y 00> gas B complete
(57°0) ) L-C. rFaint Marked | Just voe Complete
i traoe § oomplete
Globulin (pp? L. 0 Trace l Marked 1 e
by C0» gas) ! Complete
(umheated) I=C. 0 0 0 Marked
Globulin (ppt  T. |very ‘completei cee
by 50% Ammon. marked Complete
Sulphate) ( L=Ce 0 very Complete | o..
(57 G) | marked
Globul%n "’(p“'?"”" ‘1. | o0 |Feint | Distinet| ee. |
by 50 trace Trace
Sulphate) T=Cs 0 0 Feint Trace
(wnheated) irace
Emlsions O.B8cc + Complement 0.03cc = Complete.




TABLE

|

NaCl Sol%

: L : 0.6ce
Noxrmal Case [ E:tmzlaaz.ons| Amounts. of Guinea-pig's Gomplemenﬁoomplem;nt
| T —— TT e — :
| ! '
Q.6cc | 0«04cc | 0.04cc
| K
! ! |
Spinal fluid' L.  Complete !
O.2cc ! I-Ce ] Complete
Globulin | I. | Complete
D.8cc ‘ I=Ce 'j_ m'I: Complete
Syphilitic
case Q.6cc. 0.I8cc Q.268cc O.38cc 0.04cc
Spinal fluid Te Trace Complete vee
0.2cc I-Ce 0 0 Trace Complete
Globulin L. Marked Complete coe-
O+.2cc L-Ce. 0 0 Trace Complete

Pmlsions 0.6cc 4+ Complement Q.04ce

Dose of Complement =

t0sevessnsencene

= (Complete.

0.0I66
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TABLE

30

Doses of Complement causing Just complete lysis

Qasge of T
General Paralysis | With L.emmlsion With L-C.emulsion|Without
e m e -— emulsion
Serum heated 5 I6 2.6
Fuglobulin heated 4 4.6 2.6
" unheated I0.6 I0.6 2.0
(no lyeis) (trace of lysis) (no lysis)
Peeudoglob? heated | 4 _ 4 2.6
w7 unheated I0.6 I0.6 | 2.6
(very marxked lysis) (distinct Lysis{ (marked lysis
004 globulinheated 4.6 7.3 l 2.6
" " U.nheated IOOG I0. 8 2.6
(marked lysis) (distinct lysie)
1
Case of
General Paralysig
Serum heated 4 I0.8 2.6
Euglobulin heated 4 8.6 2.6
" unheated I0.6 I0.68 2.6
(no lyeis) (no lysis) (no lysis)
Pseudoglobn heated TI046 I3.% 4
unheated IC.6 I0.6 2.6
(no lysis) (no lysis) | (no lyeis)
001« Slomlinheated 4.6 7.3 1 2.6
" t  unheated T0.6 10.6 2.6
(trace of lysis) (no lysis)




Case of

_Dpses of Complement causing Just Complete Iysis.

General Paralysis

With L.Bmlsion | With L-C.Emulsion |Without
Pmuilsion
“Serum.heated 5.6 8.8 3
* unheated I4 I7.6 3
Euglobulin heated 3 3 3
utheated 17.6 I7.6 5.6
(trace of ILysis) @ (trace of Iyeis) | (trace of
’ ' : Lysis)
| o1
Peeudoglob® heated | 2.5 I 5.5 3
" unheated 8.8 | II.5 3
00, Globulinheated 5.6 | 5.6 3
" * unheated ' 14 28 3
Cese of
General Paralysis
Serum heated | 5.6 2 3
" unheated 12 24 3
Buglobulin heated | Y- 8.8 3
LU unheated f 1706 ; I7.6 5.6
| (trace of Lysis)f (trace of Lysis) (no Lysis)
Pseudoglob? heated | 8.5 | 3.5 3
- unheated 8.8 - I2.8 3
00, Glob¥ heated 5 5.6 3
" Wwanheated I4 I7.6 3




Negative Serum

Dosges of Complement causing Just Oomplete Tysis

from case of
Dementia Precox

With L. Baulsion

With L-C. mlsion Without

16 K
(trace of Lysis)

(trace of Lysis)

Bmilsion
Serum heated 4 4 4
* unkeated I6 22 5
Euglobu_lln heated 7 7 4
", urheated 26 26 AR A
' i (Distinct
Lysis)
Pseudoglobs heated 7 . | 4
n ‘unheated s A -7 S J
, (marked Iysis)
| 00, Globulinheated 6 .8 4
w n ynheated 26 28 4
Case of .
General Paralysis |
| Serum heated (A - ~ 4
nunheated I6 40 4
(trace of Iysis)
E%lobulin heated 6 . I 4
" unheated 22 35 7
, (marked Lysis)
1’a3e1.1d.og,l«:)'l33£l heated 8 7 4
" unhea.ted I8 I8 7
(trace of
Lysis)
00> Glob® heated 10 14 4
" " unbesated g2 &




TABLE

39

Doses of Complement causing Just Complete I.ysis.
Negative Serum -
from Imbecile With L.Emlsion With IL-C.Emulsion | Without
Pmilsion
Serum heated 4 4 4
"urheated II 7 4
@Globulin ppi." by
dialysis hested 4 4 4
n # wynheated I8 I8 4
Serum after dla- .
lysis heated 4 4 4
n n ynheated 4 4 4
@Globulin ppt vy -
00.Gasgheated 4 4 4
w1 ynheated I0 IO 4
Globulin p;g'.b by
50% Ammon.Sulphate
heated 4 4 4
n v v yrnheated II II 4
'Oase of Q@General
Paralysis.
Serum heated 6 I8 4
Globulin ppt by
dialysis heated 7 II 4
mowow unheated 15 30 5
Serum after dis-
lysis hested 4 9 4
nonon umeated V4 I0 4
Globulin pp¥ by |
00. gas heated 7 II 4
" m n unheated I? 84 4
Globulin pp? by |
50% Amgn.sulphate ] - 4
eated
* oo ted . 34 —5
unheated 18 ( tra.cm

Lysis)




