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mscious life as well as the ''..:i;5;;.,: 
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rocess without evidence oL~x.f· 
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' arise after reviewing thiS~~f·'i 
~ phantom breast so seldom -·~~5 
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·ature? ·Is it (a) a rare phe-'~1~i:'? 
t occurs but women do not :2i-:<f/ ' 
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<tom because it is not asso- "j~~:~ 
·) that doctors do not ask -~k:d 
Jill is present? If they do c~~']~;·,: . 
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-y? (2) What factors are ··~,~itB ~ .. 
phenomenon of phantom -::Wffe~:' · 
:per has bee-n prepared in '!ti,{~i~ · 
· made to answer some of ·R~~J 
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BACTERIOLOGICAL STUDIES ON THE ETIOLOGY AND 
CHLORPROMAZINE TREATMENT OF SCHIZOPHRENIA 

AND RELATED MENTAL DISORDERS 

E. C. ROSENOW, M.D. 

the extended studies on the etiology of 
,:: · .·;·se diseases, it was found that non-hemo-
1. : · '-'r ~lpha streptococci as isolated from tlie 
c: ··iint of growth of serial dilution cultures 
i: ._·xtrose brain broth of nasopharyngeal 

.. !1ings, of apices of pulpless teeth, and 
,-,imes from the blood of persons having 
,. ;e diseases localized electively on intra

. us injection in the organ or organs of 
··i mental animals corresponding to those 

· \·ed in the patient from whom isolated. 
0 occurred in high incidence even in studies 

r. · :.,·erse diseases of the nervous system, such 
;\· 'eripheral neuritis, herpes zoster, inter
' · . .I neuraligia,, d~Dta..LP~W.~ and myositis, 
•: . ":mic and persistent post-operative hiccup, 
··. · :1\.~r convulsions", epidemic poliomyelitis 
:,: :i encephalitis, Sy~_nham's Chorea, spas-
1:- ·,(ii;: torticollis, respiratory-··a.rrnythmia fol
iu,:;ng influenza and epilepsy (1). 

In studies on the etiology of schizophrenia, 
a ;1011-hemolytic streptococcus of low, general 
\"irulence was isolated consistently from the 
end point of growth in serial dilution cultures 
oi dextrose brain broth from nasopharyngeal 
s1rabbings and in significant incidence from 
the blood which localized electiveiy on intra
Yeno11s injection in t!-.c brain of rabbits, mon
keys and mice and on intracerebral inoculation 
produced symptoms simulating those in the 
respective patients from whom isolated (1). 
Furthermore, the streptococci, which localized 
electiYely in the brain of animals on intrave
nous injection, were agglutinated, and extracts 
of antigen of the streptococci were p~ecipitated 
specifically by the serum of persons ill (2). 

:\ loreo\·er, the euglobulin fraction of the 
scrum of horses that had been immunized 
with respective specific types of the strepto
coccus and "thermal antibody" prepared from 
the streptococci on autoclaving of N"aCl solu
tion suspensions for 96 hours. were found to 
elicit a similar immediate erythematous cuta
neous reaction at the site of intradermal m-

jection, indicating specific circulating strepto
coccal antigen. _Intradermal injection of the· 
respective streptococcai antigens elicited an 
immediate erythematous reaction, indicating 
specific circulating antibody (3, 4, 5). 

It is the purpose of this treatise to describe 
the methods used and to report the results 
obtained in a further study on the relation of 
a specific type of non-hemolytic streptococcus 
to schizophrenia and related mental disorders 
and the immunological action of chlorproma
zine in the treatment of schizophrenia. 

METHODS 

In order to determine the localizing prop
erties of the streptococcus, one ml. of the 
culture that grew at the end point of growth 
of serial dilution cultures in dextrose brain 
broth from nasopharyngeal swabbings, of per
sons having schizophrenia or related mental 
conditions, usually at 10-6 and sometimes at 
10-10 was injected routinely into a tail vein of 
mice. The streptococcus for the preparation 
of thermal antibody and other studies was 
isolated either from the end point of growth 
in the serial dilution cultures of nasopharyngeal 
swabbings or from the brain of mice etherized 
24 hours after intravenous injection of such 
cultures. The pure culture of the streptococcus 
from the end point of growth of serial dilution 
cultures in destrose brain broth was inoculated 
into either 200 ml. or 3,500 ml. lots of 0.2 per 
cent dextrose broth prepared from '"Difeo''· 
peptone and yeast extract. The streptococci 
that grew in 18 to 24 hours at 35°C. in. the 
smaJler lots of dextrose broth were sedimented 
in a cup centrifuge, and those that grew in 
gallon lots were harvested in the revolving 
bowl of a Sharples' supercentrifuge. The strep
tococci thus oLLained were suspended routinely ) 
in dense, an estimated 2,000 billion organisms 
per ml. of chemically pure glycerol, 2 parts, 
and saturated ::\'aCl solution, 1 part, and stored 
in the dark at 10°C. 
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("~\ (0i 
St rcptorocral thermal antibody solution i 

anrl varrincs were prepared routinely from the 
slrcp101 on·i in the dense gly1·erol sa111raled 
~a( 'I sr1lu1 ic111 SllSjll'llSi•ms. Tl1c vacTinc rc11rc
st·11tt·d suspensions in :'\a("I solu! inn of 2 Iii Ilion 
slrep10l'Ol'l"i per ml. and heated al 70"( ·. ror 
1111c hour. Scm1c of the strcplc>1'1HTi par1ially 
clrhyclralcd in lhe dcn'e i:lyccrol-:-\aC"I solu
lion suspt·11::.i1111s n·maiiH'd viahlr for 111n11lhs1 

and antigl·nir spcdlil'ily was thus maiuiaincd 
for ,e,·eral years. The highly sperilic results 
oh1ainccl with \·acrinc:;. and thermal a111iboch· 
in rulam:ous. agglutinative tests and in anim;I 
cx1K·rimcnts otrc attrihu1ablc in large part to 
the pn~scn·ation of viability and an1igcnic 
spcriliri1y of the strcpl<K'm'<'i in the dense 
glyrcrol- :-\aCI solulion suspensions. Readings 
of agglulinalions were made arnl rcrorclcd as 
"unknowns". 

Strcplot"oct"al 1hcrmal an1ilJOcly for n1ta
nrous n·arf ions indica I ing drrula I i11~ ;111t igrn 
was pn.•parccl hy autoclaving 'suspensions in 
Na('J solution coniaining 20 hillion slreplo
corri per ml. for 96 hours arnl diluting the 
supnnalant with an equal \'olumc of l\aCI 
solution (+2 per cent phenol) ancl injl'rling 
approximately 0.0.l ml. into the skin of the 
volar aspect of the forearm. The tests for rir
culating antibody were made liy injecting in
tradermally .03 ml. of the supcrnalant of 
respcrti\"c streptococci in f\:a('I solution rrm
taining ltJ billion per ml. tlmt had hccn hcatccl 
at i0°('. for one hour. The diagnoslie crylhem
atom; react.ions if posth-c oc.:currcd almost im-

mediately. The maximal crythcma was out· 
lined with pen and ink, and the sixe of reactions 
was delcrmi11c1l in sq. c:m. by malrl1i11µ; rirdcs 
of known sir.cs on a transparcnl sheet or rcJJo. 
phanc ·I x <>". 

The agglutinative tilers or the re,peetive 
scrums, spinal liuicls and urines or persons 
stricken, shown in the tables, were clclermined 
as unknowns and ''"<'re rt·ronll'd in per n:111.. 
J\ four plus :q.;glutinalion at. caC'h of fotlr Jive· 
fohl dilutions of the scrum of 1-.'i lo 1-625 
and for streplorm:cal thermal antiliocly al four 
or live lcnfold clilulions of 1-10 lo 1-111,000, 
or 1-10 lo l -100,0!XJ al cad1 of the dilution 
is considered as 100 per cent, a one plus o~ YlG 
as 6 per ccn t. 

Ricsul.TS ol' CUTA:<l·:nus TESTS ir.r Scmzo
l'1rn1-::-.:1cs NoT R1·:t:1·:1v1Nc: 

( "111.0~JIJUl~J,\7.l~I~ 

Sperilicily of non-hemolytic or alpha lypc 
streplrn:occi. as isolated in ~tudiCS of srhir.o· 
phrcnia, epilepsy anc,1_'1_!'!!1.~i_ti::,.!.~~l!~:·t ivcly, is 
st ri~!!1gl):_.sl,19)V11 in table 1. It will" be seen 
that the immediate crylhcmalous rcartio11 
whiC'h followed lhe intraclcrmal injcrtion of 
the rcs1Jcctivc strcptococntl thcrrnal anlihody 
solutions was maximal or specific for schizo~ 
phrcnia, epilepsy and arthril is and minimal lo 
comparable injection of strcplocm.:cal antihocly 
prepared from streptococci isolated in studies 
of respiratory infection. 

The cutaneous reactions in groups of per
sons having SC'hixophrcnia following the giving 

TABLE t.-ER\'TJU-:~1ATOU~ Ct:TM•:J-:ot•s R1·:.K110:-:s TO }NTRAUF:R~fAJ. TNJJ·:C'rim~ OF S1•F.c1r1c AND AS A CONTROL 

Of No~-Sl'ECIFIC s·rKt:l'T(JCllCCAL TllE!t~I.\[. AXTlllfJIJ\' IN P.J-:RSONS llAvnm SC1111.0l'llRt:NIA, El'JJ.F.l'S\', 

AR'rllRJTJS AXI> RE$1'1RATORV JNFl':CTION~, RF"'-il'J-:CTIVJ-:1.Y 

m,c:::iscs 

Schi7.ophrcnia 

Epilepsy 

Arthritis 

-;·---·-··-·- --.- - ·----.. . . -- ---- .... ____ ----------
Erytlwrn:ilo\1:0:. Cul:i.ncou:\ He:i.rlion~ (sq. cm.l In hilr:11ll·rm:il lnjcctio11 nf Thcrm:i.I 

A111ih'l1ly l'rcpnrc<I from Slrl'plf)COCci l!inl:i.tc1I rrum 1':1.!IUllh:irymt or Pcr!'IOll:I. 
K'umher C;i.M:s I h:wing Rc!l()l'Clh·dy: 

Tc'l"<l 

Schir.ophrcnia. Epilepsy Arthriti~ Kj~r::ti~~r 
----

148 '9311· I j8.54J 4.43 1.84 4.51 I_.:_, 
255 150 ~ 157 41 

5~.30 I 112. 11J 2.40 2.06 
58 58 SS-

58 

21 3.63 I \12.14\ 4.63 
2-1- 21 21 

•The fii;:ure!; aho\"C the line Tl'fJrC5l'nl thcavcrn~c crythcmalous rc:1ctions in Sf!. cm.; below the line, the number 
or lC'SlS ma<lc. Those 11hoxcd" inilicatc spccilic; the unhoxcd, non-~pccilic rc.i.ctions. 

S!udic.r 011 lh1! Rti11!t1KY 1111d (.'h/11r/1rt111111:iii1· Trl'at111mt of s,/ .--- '_\ ,;,, 
. ~' 

.12.! 

TABLE 2.· ('.1rl'ANJ•:fll!!; 1<1,:AC'l'!O!'-;!; IN1>lr',\'1'1!\;f~ Sn:r"IFIC: c:mc1·1 •. \Tl!\;f~ ST1tJ-.l"lfJt'IJl'f'.''· ;\:-.:111a-s 111.t-010·: 

1\:-0:U Oxr·: \V1·:1·:..:. 111rn-;u '1'1110-:1·: \\"1·:1·:10.v f:>;JECTro;-:~ or VM:n:-:1·: 11111·:1•,\IH.11 J-"J(1,~1 S·11n.1•11M"•1r·1·1 b111 .• n1.11 
JN S·nmu·:s or Scm7.01•11R1-:s1,\ AXU R1·:s1•11M·ro1<Y J~n:cT10:-;s ,\Xr.1 or XAC 0 1. So1.1"'r111:--: .\~ ,\ ("oxnmr. 

... ---·-------··-----

c:rr1111.o.c lli1\·illf: S1:hii:1111hrn1ia 
Thul Re·• 1•i\'r.J 'l'lirr1~ Weekly 

· lnjt•l·tion~ 11£ 

:>:uml1n 
l'rr .. 1111~ 
Tc!!kd 

--------·--------!·----·· 
]{J 

------r .. E1;:.:1hrr11a1 •• n-: c:111anr•nr"' .-1·:11·1i1.11-: '" l1111.1•lr1rn1I 
Jnjrni1111 11£ Thrrmal A111il.ud}' J'rr11:11rd fr.,111 

Slrr1•l•irfJCl'.i l~ublr•I in St11<li1· .. 11f Tim•· .. r Skin 'f'1 ... 1 .. in 
l<rl11li••11 In V1u1 irll' 

J11jr1 lino'< 

lkf1irr 

~lhi.:1111hrrni:i 

I 
(iif,1)• 

I 
(r1M.?J 

12. IH 10.·li 

·~(' .. fl, \\°toll 
i11frt1i1111 J•N:O:mt .. 

fi11l\l (::911) 

·1 .• 1i I. ii 
·------ ·l-------1----------·--- -------·- -- -·-

V:u:rint• pn·p:irrd fro111 Mrc•p
lococci is.nlalcil in !;ludics 
of ~chizophrcnia 

One wee~. af~cr J I fi:oii I ;r..02j ·1 2.$2 I 0.~1 
wc~klr lllJl'Cllon~ 

---·---[----------------~ -------- ·---·---
Vaccincprqiarcrl from slrcp- 1 .30 lldorc I IO·B IOXi I 2.XR j 2.'JO 

~~c:~~~:. ii~:~~~t~~nin studies ,. -Onc-~~~:~;-3·11_~~2- -~~-1~~2-1-~;-
wcckly m1cct1ons 

Nac1 ~nh1tion 1--3;-tt~,-"-" _______ !_1_1.-il- -m~;,--1 -J~~-r-- -;~~z-

One wc:·k~:;f;-::;:-;-,-;-~-.-~.~--1- ~:,;.;- ·1-·3.H ·--,,-- 1.n 

------'··----1 -·-~~~l~~:\~~----·--·------'----"----
•Numbers in parentheses imlicalc strain in lhis talilc anrl in lal11l·s R, 9, I I and I 2. 

of subculancous injections, of specific and non
~pcdlic strcplococcal vacl'inc and of NaCl so
lution as a control as revealed by immediate 
crylhcmalous reactions following inlrarlcrmal 
injection or lhcrmal antibody before and one 
week after three weekly immunixing sulicula
ncous injccl ions of vaccine prepared from 
slrcptocon:i isolatccl in studies of schiwphrc
nia, rc~piralory infection an<l well persons, 
respectively, arc shown in table 2. The rcac-
1 ions lo rcpca t int raclermal injcc:I ions of Sl'hiw
phrenic slreplotoccal thermal antibody whirh 
is taken to indicate circulating schizophrenic 
slrcplococcal antigen were maximal before giv
ing srhi:.mphrcnic slrcpll)rocntl vaccine, far 
less following: immunizati1m wilh vacdnc pre
pared from streptococci isolated in studies of 
sl'i1iwphrcnia, somewhat less following the 
giving of respiratory streptococrnl vaccine, 
ancl 'negligible following comparable injections 
of NaCl solulion. Clinical improvement oc
't:urrecl in significant incidence in persons re
(ieving the vaccine prepared from the homolo
gous streptococci. 

TnE AC:G1.unNATivE TITER oF Tim nwoo 
SERUM OF SCIIIZOl'IIRENICS FOR . 

THE STREPTOCOCCUS 

Slreplococci isolated from the nasopharynx 
of persons suffering from diverse, especially 

chronic, diseases of 1hc ncrnn1s svslcm nrc so 
murh alike l ha l a Jll'C!'isc d:1'sili1:a I ion on l he 
basis of si;:c, slaining- rr:wlions a1ld n1h11ral 
charactcrisl irs is nol possilil1:. I lm\'l'\"er. dir
f crcnt ial ion has been found readily po:-;siblc on 
intra\"c1.1ous injection of ral1hits and mil·c of 
lhe freshly isolaled slmins. The strcplon>e:d 
localized clecti\·cly in lhc I issues or organs of 
injected animals corrcspondi.ng: to I h~ ones 
aITccted in the spontaneously ocrurring clis
cast•s. ((i. 7). :'iforco\·cr, s.lrq>locord 1hat l1wal
ixecl clerli,·cly were ai;gl111in:11ed clilkrenlially 
by lhe scrum nr rcspc"ti"c persons ill and by 
thermal antibody prepared from freshly iso· 
lated slr:iins of strcplrn'otTi ;:1pparr111ly c:rns:l· 
ti\·c of cliffcrenl clisea,;es (8). 

Eviclence indicating serol11gic SJ>rcili(·i1y of 
strcplocorri isolated in studies of srhi;i;ophrc· 
nia is slrikingly shown in lahlc 3. The agglu· 
tinati\'C liter of the scrum or persons ha\·ing 
schizophrenia was highly s.pcdlir, hcinf!; far 
greater than by scrum of \\'ell persons; than for 
morphologkally similar non-hemolytic strcplo
cocci isolated in studies of epilepsy; than by 
negligible or no ag~lutination of strcptorocci 
similarly isolated in studies of chronil: cnrcph
alitis, respiratory infections, hypertension and 
enteritis. 

The results of the agglutinati,·c action of the 
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:o-;11ml1cr 
Sl·nun" 

AJC,;lutin::i.li\•e Titi•r O'er C:cnl) or the J111'1lcrl Scrum!! at • VivdoM Uilutinn" of 1·5 lo I 62S 
for Mrc11tocm:ci l!!.nlntc1I Rt!"ll•cctivcly in Sludic~ of 

~trr11l•t''f)rd (rnm 
S:1•u11har)'n1C of . . - . --·----·-----

(:hrunl•: R1 ... 11irnlory 
c11c;eph:ilill• i11Ccdi11m1 Schi1.01 1hrcni:il l·:11il1~11~y 

--- - . -- -· -- , ____ , ____ , _____ .,_ 

0 () 

0 () 

&·hiz1111hrcnk~ (61 7 

I 
J3oJ I 13 

i.:roup~) 
[HJ 

0 0 

0 0 

4 

I 
J 25 J 13 

4 [ 38 [ 6 

J.uJ 1.1 0 0 

6 I J 32 [ 12 0 0 

---
0 () 

0 0 
----·-·---1--
\\"cll pc""'" (21 7 I 21 21 ~roUJ>") 8 12 15 I 

lly111!tlcn11inn 1·:111cri1l" 

--
() () 

6 () 

0 0 

19 0 

0 0 

0 0 

19 0 
0 0 

scrum of persons having abnormal mental arc shown in lablc 5. The average agglutinative 
symptoms, of well non-contarl controls for Liter of the spinal fluids from Lhe live groups 
two rompositc suspensions of strcplococci iso- of persons having mental disorders nol con
latcd in studies of srhizophrcnia, and for one sidcred as schizophrenia ancl clcsignalcd by 
(:omposite suspension carh of streptococci iso- respective diagnoses was similar to that ob
lalccl in studies of respiratory infections and taincd in the group of .W persons having 
enteritis. respectively, are shown in lalilc 4. schizophrenia, and negligible for slrcplococci 
The agglutinative titers of the scrum of per- isolated in studies of persons having respira
S1Jns having schizophrenia and the rcspccli\•c Lory infection and of well persons. 
groups o[ persons having related mental con- The agglutinative titers of A.l\I. specimens 
ditions for two suspensions of streptococci of urine al pH 7.0, respectively, of persons 
isolaterl in sturlies of schiwphrcnia were com- having schizophrenia and of relater.I mentally 
parable anrl in all instances far greater than ill persons, of well contacts and non-contacts 
the agglutinati,·e tiler of the rcspecti\·c scrums for streptococci isolated from persons having 
of well non-contact persons. The agglut inat ivc schizophrenia arc summarized in table 6. The 
titer for streptococci isolated from persons agglutinative titer of the respective urines for 
having chronic brain syndromes due to syphilis streptococci isolated in studies of schizophre
on contart with srhhmphrcnia was far less than nia, olhcr personality disorders, miscellaneous 
in the schizophrenia anrl other groups. Agglu- mentally ill, and alcoholic or drug psychotics 
tinal ion hy the rcspccl ivc scrums of persons was far greater than for streptococci similarly 
having cli,·crsc mental conclilions, inclucling isolated from persons having mental syndromes 
schizophrenia, for slrcplococci isolated in due lo hypertension and from well contacts, 
studies of respiratory infections approximated and was negligible for slreplococci isolated 
one-third to one-half that of the streptococci from well non-contacts. , 
isolated in studies of schizophrenia, and ag- ~In previous studies it was found that noo:) 
glutinalion of slreptocorci isolated in studies hemolytic or alpha type streptococci in nature'[ v 
of enteritis was negligible. and in the throats of human beings Lend to 

The agglutinative tilers of the spinal fluid acquire "neurolropic" properties in :Summer ' . 
of persons having schizophrenia and of live nd "pneumolropic" virulence in winter in 7 i 
other groups having related mental disorders temperate climates, and seemingly in conse- ,. 
for streptococci isolated in studies of schizo- >qucnce, epidemics of poliomyelitis and enceph- ·l 
phrcnia, respiratory infection a11d well persons \alitis occur predominantly in summer and re-
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TABIJ·:· 4.-J\m:1.11TINA"rJv1-: T1n;R OJ' TllF. Tir.oou 
~•:RUt.r or Pt:nsoNs ON Au~11ss1rm TO Lor-;cov11-:w 
Hosl'l'CAI. FOR S·rRF.l'TOcocc1 lsor.ATF.n IN ST1mn-:s 

-~)JI' I>1v1·:!t:;~-~!•SF.ASJ-!!; or Tiil~ N1·:~-'2,>~~~vsn:M 

Di:i.RnO:o;e11 

Intoxication due lo al
cohol or other drugs . . 

l\:lcntal flisonlcrs con
sidcrccl due to circu
latory disturbances ... 

Convul!;ivc disorders 
(epilepsy) .......... . 

Chronic lirain disorders 
of unknown cau~e ... . 

Schi7.or>hrcnia . ....... . 
Psychoncurotic dis-

order.; ............. . 
Psychophysiologic au

tonomic and visceral 
cliscascs ............ : 

Chronic brain syn
~l~omcs clue to syph-
1hs ..........•...... 

Mental <lcficicncy ..... . 
Well, non-contacts .... . 

As::JClutinn.livc Titer (l'er 
Cr.nli nl 4 Jo'ivcfold IJj • 

hlli••""' "' J-.'i "' l-t,2.~ nr 
thr. Jll•1t11l S1·1••m of 

Numbo.I Pmo"'• llavi0< l>ivmo 
Cases Di:o;eA:-cs for S1rcrlocoC"ci 

or holnlccl in Slue ics of: 
Scrums ------

Rci;pir-

s,hi>w ''"'Y I "'"· 1•hrcniit. infcc- lcriti:i 
t1on ------

29 50 ·!3 18 

80 43 42 19 4 

49 .'i3 29 21 

11 42 43 18 6 
146 50 48 21 6 

6 49 44 27 15 

49 43 46 20 

27 21 20 14 

I 
3 

21 56 53 17 8 
13 14 13 19 7 

TABLE 5.-J\GGI.UTINATIVF. T1TF:R OF T111-; Sr1NAL 

FJ.UID OF l'F.RSONS ON ADMISSION TO LONGVIEW 

llosPJTAL FOR StRErTococc1 JsOJ.ATF.r> IN Snmn:s 
or D1v1rnsE DrsF.ASES OF THE N1mvocs SYSTE3.t 

Diagnoses 

I 
AJ:.c::h1tin:i.tivc Titer (rer 

r Cent) at -4 Fivefold J>i~ 
h1tfon" or 1-5 h'J 1-625 nr 

Spin:i.1 Fluids from Schizo· 
phrcnia. nnd Rc1:1.tcd 

Number Diseases ni:;:iinst Strcplo· 
Cases cocci Isolated in Studi~s o(: 

Rr~pir-

Srhir.0-1 nlory I \\'ell 
phreni:t. infec- persons 

---------

1!--I--~ --
Intoxication clue to al-

cohol. .............. I 6 I 471 321 0 I 0 
Mental disorders gcn

crallf considered as 
due , tO circulatory 
disturbances ........ . 

Schizophrenia ........ . 
Psychophysiologic auto

nomic and visceral 
disease ............ . 

M cntal deficiency . .... . 
Other obscure mental 

disorders ........... . 

6 
39 

18 
7 

10 

55 341 
2 0 

49 33 3 2 

48 361 
1 0 

54 38 4 2 

55 46 11 

T1\Hl.E 6.·-Afa:1.11T1NATIVJ-: T1n:11 AT F1v~: TJ-:St"11.u 
IJ11.1rru1ss ot' J · 10 TO I Jt.KJ,f)C.KJ rs :-.;A('.1. ~•11.taffJN 
OF A.M. S1•1-:cno:~s or URnn: or l'J-:Rsoss JJ.\\'rNc; 
Sc1117.n1•1rnJ-:NrA ANn RJ-:r.An:u ;\fl.:N·r,\I. 1>1scum1rns, 
FOR ST10:1•T11coc:~:r Isor.,\nm J-'J(O:\r Tiit: E.,so
l'llARYNX or PF.Rsnss HAv1s1: Sc111zo1•111n:s1A 

Groups 

Schizophrenia ..... ........ . 
Pcr~ons having pcrsonalily 

cli~nnlers. . ........... . 
~1i~n:llant•rJU!-i mrntally ill . . . 
Alcoholic or drug psychotics. 
Persons ha\'ini:: mental ~yn-

clromcs due to hyperten-
sion .................... . 

\\'ell contacts ............. . 
\V ell non-contacts . ........ . 

:0-:mnhcr 
l'rrson'.'I. 
\\'lin<11~ 

A.:"t.I. !"i1•rii· 
mcn:i-nr 

Uri11r.wr.rr. 
"J1·.,IN! 

95 

lt 
.1.l 
11 

1.1 
21 
32 

A\'t'rllJ:C 
l'i:r Ci:nl 

AJ:i.:lnli11:11h·c 
Tilt'rlor 

s;:;,1~'1i;:1'l~i 
Sh1•li··~ ,,f 

~1.hi.r.<111hreni:a 

29 

26 
24 
28 

11 
10 

TAllLI~ 7.-AGGLUTINATIVJ.: T1n:K or TllE SJ-:1m;o.1 
OF PATIENTS ON i\IJlflSSIOS TO LOSG\'JF:W 

HQsrITAL, AccQRnrsr. Tll SEA~os 

Se:t.~n 

Spring: ...... 
Summer ..... 
Autumn ..... 

\\'inter ...... 

Ai:t:lutin:ith·e Titer (J'er Cent) 
at -I Fh-d111il.l>ilutitins11r 1-.5 tD 14115 nr the S('rum nr 

PC"rsons wi1h '-11:nt:1il 
Di~Drilcr~ At::1.in~t StreJltnrn<'ci 

I 
bolatcd Rc~f>C'i:th·ely lrnm 

Groups I ~ce~~J thp~~~:t:!?i~:: or 

Schizo-
Rc,.11ir:a- E':'lf'ri-

phrcni:. 'r~r.>;i~~- n~;~~J! 
<: health 

----- ---- ----
5 49 60 so .D!l 8 
7 106 43 49 11 4 
7 84 34 31 fi}J 5 

7 108 5i 54 i.fr 8 

spiratory infections in winter (9, Ill, l l). On J 
the basis of these results, the agglutinati,·e 
Liter of Lhe scrum of persons arlmillerl lo 
Longview Hospital was determiner! arcorrling 
to season. The scope of slucly and results ob
tained arc shown in table i. The agglutinative 
Liter o[ the scrum of persons on admission, 
chicny schizophrenics, for slreplococci isolated 
in studies of schizophrenia was least pro
nounced in autumn, slightly higher in summer, 
and highest in winter and spiing. The agglu
tinati,·e titer of the scrum of patients on ad
mission for streptococci isolated in studies of 
respiratory infection paralleled roughly the 

4.-
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general seasonal incidence of respiratory in
fections, being least pronounced in summer, 
~omcwhat higher in spring anrl autumn, a11d 
highest in winier. Agglutinali\·c Liters for 
slrq,tm:ord iSiJlalccl in ~twlics of c11tl·ri1is a1ul 
persons in normal health were ncgligililc. 

hr:i.1u~o1.ncac,\1. STUDIES en· Sc111zoP11R.1·:x1A 
Rr-:n:1n:<<: 011.c1Rl'Ro~1Az1:<r·: 

( )l{~\1.1.\" IN 'l'ln:A·n.u::-.:T 

Since clrlorpromar.ine appears to have highly 
benelicial efTects in the treatment of srhir.o
phrcnia, it was thought that this might be clue 

TABLE 8.-Ct:TA"F.OCS RF.ACT!O"S Fo1.1.ow1xr; 
IXTRAOF.R:O.IAL Ix1r.cr1u:s or Sc1117.01'mu:s1c STREl'

Tococc.\I. Trrr.RMAL ANTmouY 1:s Sc111zoP11RF.S1cs 

RF.c1-:1vn:c J\XD NoT Rr.c:r.n·rnG C11u11t1•ROMA7.1N1·: 

TRt:AT)IENT 

Schi:r.ophrcnics C.:i.!lcs 

---1---Re~eh·ing chlorproma· 8 
zmc 12 

Not rccci\·ing chlor-
11nm1azinc 

10 
6 

lO 
6 

:\\
0 ('fai::'(' Cut:1111•ou" 

RC":iclion in ~'1- C"m. tn 
In1radt'rm:il lnjt•rtion of 
Strcplncncr:il Anlihody 
(nd1calin1: Circulalin~ 
Stre111ococC"al Antir::en 

St:him11hreni:i I Arth· 

('JRS3) --~\ - I ritis 

7. 76 
10.80 
8.91 
9A6 
7.98 

8.0 
9.26 

6. 7.1 
7 . .>o 
7 .07 
8.22 
7 .211 

6.47 
6.91 

2.01 
I. iO 
I. 70 
2.40 
l.'JIJ 

3.3.1 
I. I I 

--------"'----------· -------

' 

to its hal'.lcriddal :u:Lior1 on the streptococcus. 
Experiments in. vitro and iH. t•rvo in mice were 
performccl, ancl it was found that chl<J!,J.>1:_<?
mar.inc hacl .. no lmc:lcricidal ac:Lion-_!)n the 

·sirC1>lot·oc:cus isolalccl ia sd1ixo1>l1rcnia ;u~cl 
relatecl n\enlal l:on<litions. .... .. ....... · 

The average sir.c of the crylhcnmlous c:u~a
ncous reactions Lo intm<lcrmal injection of 
thermal antibody inclicating circulating 
st.rcptorocc:al antigen in persons having 
st:hizophrcnia was comparable in groups of 
schizophrenics receiving and not receiving 
chlorpromar.ine and negligible lo injections of 
antihocly preparecl from slreplococci isolated in 
studies of arthritis (table 8). 

The size of the cutaneous reaction inrlicat
ing circulating schizophrenic streptococcal an
tigen from the therapeutic use of chlorproma
zinc and of frcnqucl is shown in table 9. The 
tiler indicating circulating slreploroccal anti
gen in schir.r>phrcnirs thal received chlorpro
mazine was only slightly less following two lo 
six weeks of chlorpromazine meclication, ancl 
patients receiving frenquel, the antigen titer 
instead was signilicanlly inc:reasccl. The rula
ncous reactions to inlradcrmal injcclion of 
respiratory ancl 11 normal'' slrc1>locorcal 
thermal antibody indicating antigen were mo<i
cratcly inc:rem;cd in persons rereivin~ c:hlor
promar.inc or frenquel. Reactions indicating 
circuh1ling srhizophrenil·, rcspiralory nnd 
unormal" strcplococral antigen in the control 
group not receiving medication were compa
rah.le on admission ancl two lo six weeks later. 

TABLJ·: 9.-CUTANt:ous R.r.AcT1oxs TO lr-:TnAm:RM,\I. lNJl·:c·rioN or 11Sc1117.0l'llRt:N1c" !h1rn.1•TncnccM. T111-:RMAr. 

ANTIDODY 1x RF.LJ\TJOS TO TllF. OR111. T111m,\J't:UTIC UsF. 01-· C111.0Rl'R011IA7.lr-:F. AND FRJ-:NQUF.L JN Pt:Ri:;oNs 
Jl,\Vl~G Sc111zo1•11nt:NIA 

Group" Ha,·inc Schizophrcni::I 

Re<ci\·ing chloq1rom:izinc 

:--:11mb('r 
r:ili('n1s 
S1wlie1I 

27 

Time of Tc!i-l!i- in Rel:r.lion 
lo Admi!l-~inn :in1I 

Treatment 

Erythf'matm1~ Cut:meoui'i Reaction!\ (~ri. cm.) 1:ollnwing
lnlr;ulerm:il lnjcction of Thermal An1ihody Prepared 

hom Streptflcocci liliofatt:d from Nasoph:ar)·nz o( 
rcnon5 h•wim;: 

Schir.n11hrcnia 

(9i02) (9R5.l) 

Rf:f~:~i~~nry 
(9J'7) 

!'\ormal 
health 

("10) 

On arlrnis:;;ion 9.62 10.20 2.85 2.40 

1

----i----------
Twoto:;;ixw(.'c:kslalcr _i·J~i -~~!.! ~~ 

H.eceh·iniz: rrcn')Ucl \ 8 I On arlmi~:=:ion I 6_.~r~ . 7 ._1_~ 1.63 : 1.45 
Two lo six weeks lalcr \tt,R_!\ ll'!,.~I 4.07 2.83 
-------------------------

On a•lmi.sion I 8.90 110. 12 I 4.44 I 2.56 :Not rccei\·in~ medication 2.i 
.:·wotosb:wcckslatcr 8.22 11.20 4.60 2.54 

Studies on the Jlti11loKy 1111d Cli/11rpromr1:;i11r. Trratmmt 4 Srhbiphrmia{·---_,'l .127 

There was no siµ;niti<:ant change in repeal lcsts rliminishrd ngglutinativc .tilrr or 1111~ serum in · . -JG/ 
maclc two lo six weeks later in the control schb~ophrcnics rcccidng (.·hlorporm:vdnc is due 
g:roup not rerciving mcc1icalion. lo cxrcs!-'ivc excretion or antibody in 1hc 11ri11c 

The ag1-:lu1irmlivc Lil.er o( lire hloorl scrum ralhcr than lo a rlirninishcrl synthesis. 
or schiY.ophrcnics for the slrcplocrn:cus isolated The agglutinalivc 1i1cr (1;1hle 11) of 1he 
in sludics or sd1ir.ophrc11ia (lalJlc 10) was l1lwul scrum or schi7.11phrcnin; rc<·cid11g a11d 
found far less in each of Lhree groups of srhizo- 1101 rcccidng chlnrpromazinc ror I he unwashc·d 
phrcnics receiving c.:hlorpromazine lhan in the st rcptococd-isolatcd rrom the nnsopharynx or 
scrum of a comparable group not. receiving schimphrenic:s receiving chl<irpromazine was 
drlorpromazi11e. Jn sharp contrast, the agglu- slightly less (33 per cenl) 1ha11 liy lhe scrum 
tinalivc liter for the st.rcptococcus in Lhc urine or pcrso11s nol receiving d1lorpromar.i11c (.~() 

·al ph 7.0 of persons receiving chlorprrrmar.inc per rcnl) and far less (42, S.!, 4'J, S(1 and S6 
was significantly greater than in the group not per ccnl), respectively, than for corresponding 
receiving: chlorpromazine, indicating that the slrcplococci isolated from srhizr>phrcniC"s not 

receiving: chlorpromazinc (i.5, 75, RX, :-;~ per 
TABLE lO.-AccwT1NATIVE T1Tr.R OF THE Sr.RUM cent). The ag"lutinali,·e tiler o( !he scrum of 

J\ND URINF. OF J>J-:RSON'S J-L\VIXG SCJ111.0PllRf::SIJ\ • • ,., • • • 

roR TllF. STRF.rTocnecus JsoL11Tr.o IN STUDTF.s OF schtzophrcmcs rece1v1ng chlorpromazmc for 
Scm7.or11n:N1A rN RF.t.ATJOI'\ TO Cm.oRrROM.\.7.INE slrcplocon:i from schizophrenics not rerciving 
Tu:ATMENT chlorprom:ui;inc was signirirantly l(.'ss, a,·crag-

Chlnrprn· 
ma7.inc in 

Trealmcnt 

+ 
+ 
+ 
0 

Ai:i::l111in:a1h·c Titer or thf' l'f'rurn an.I Urine 
in l't'f Cent at 4 Fiw·fnl<I Dil111ium~ nr 1-.'i 

,., l·-<iH for the StreJ>lococcus 

Ca.sesl-------.--------

6. 

6 
6 

6 

Illood scrum a.ftcr 
a.l47°C. for 

24 houn I 48 hou1' 

.10 
37 
39 

@j 

45 
34 
34 

E9i 

Urine arter :at 
4i°C. for 

2~ hour" 

53 
44 

34 

48 lnmn 

3R 
49 

2.1 

ing 5-l per cent for the ~trrplnrocrus <JS.=i3 :rnd 
ill per rcnl. for !he strcploron·us 1116, lhan 
by the scrum of persons not rerel\·mi; 
chlorpromazinc, 6-l per ccnl ancl 7$ per cent, 
respcrl i\'Cly. :\f oreovcr, l he acl111inis1 ration of 
chl11q>rornazine rarn;;cd the streJ)lrn·occus of 
srhizophrcnia. lo bcromc resistant lo the a~glu
tinative al'lion of the !Jloocl scrum or s;·hiJ:o
phrenirs ($.) per ccnl) as compare1l with tire 
agglu1ina1ive tiler (i9 per cent) of the scrum 

TAHl.E J l.-;\Gr.t.UTINATIVJ-: T1TF.R or TllE SF:.Ru~1s OF Sc111zo1•11Ri-:s1t-s Rr.cF.l\"ISG Asu :\or R1-:n:1nsc: C111.rnt
l'ROlIA7.INE FOR STREl'Tococc1 TsoLAn;o FRO~t THE N.\~or·11AR'lxx m· PER!-'o:ss IIA'\"ISG Sc111zo1•11RK:SJA, 

RF.!irJRATORY lNFECTION OR N'oRMAT. lh:.u.T11 
--------~-------------------- ----·--·-------···-- -·-··- -

Scr111n,_ rrmn 
Schizo1,hrcnics 

Rcce;iving chlorprom
azinc 

" 
Not receiving chlor

J•rom:u:inc 

A1:,::lutinative Titc:r (Per Ccnl) at~ Fh·dnltl Dil111inns nf 1-5 In 1-<.Z.~ nf lhc ll1•1rnl Sf'rum 
of Pcri;ons I lavini: Schiii:nphrenia frir Strcplnrncci bol:i.lril from the Xa::.01•h:t.r}'n~ 

of J'erson!l ll:winJ:: 

Reeeiv1111; ,_,,.,.,. 
proma.zinc MS 

E:\:h3.U!i-l 
culture 

~c;.~~51 Schi7.ophrcnic!I- /----·~·~'.~~-~ l~~a_l_1!~ 
"--• . __ u__ I - , I X IR.,,,;,.. 

5 
11 
7 
6 
7 

5 
10 
5 
4 

No chlorprom:u:inc Contact~ I c~n~~~ls. t11ry. in· 
fcr.1111n 

l--~----1 1---1---------
\\"a!l.hcd in (985J) (61(1) (99~5} (542) (Hll) (911.M,) NaCl ml. Unwashed 

------------- --- -·--- ---
42) 

45l 
iO 12 14 0 3'! 

53J 
65 8 9 0 JI 

49 (55)* 31 (54) 2 6 6 31 
5(1 59 4 5 0 34 
56 63) 3 5 38 

33 

--------------------------
75} 66} 

75 2 6 9 .17 

~~ (i9) ~~(<>I) 2 4 

I 
0 .is 

0 0 0 31 
88 i5 4 7 0 50 

36 

"' Figures in parentheses represent respective i.:roup averages in per cent. 
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TABLE 12.-AGGLUTtNATIVt: T1TF.R FOR S·1RF.rro
cocc1 OF Tnr. A.~1. SPF.CU.IF.NS OF URrNr. or 
Scm;:or11RF.N1cs Rr.CF.IVING AND NoT lb·:cr.1vnm 
Crrr.ORl'Rtn.rA7.ISF. 

Schizo
phrenics 

Group" 

Hccciving 
chlorpro
ma.7.inc 

Nol receiv
ing chlor
proma
?.inc 

AvC"r:u:c i\i::j:!!l11ti11all•.n (Per 
Cent) o( J\.;\1. S1w1 i1111'11" u( 

a~"f-~;i:~e l~rll~;~~~;;'\~if~~,i~~~' 
for Sln:1•t•1•:,.•.ri l•v1latc•I in 

Stmli1·, ,,r 

... I ~ nc~-
~ 11ir:t· Well 
..., Schi;.011lncnfal turf Jit:r· 
~ inlcc- sons 
E ti on 

J. (9853) (9956) (.;.;,~) 11 ~;-;~ 
- ---- - -- ----· ---··· ..... I 

: l~ti ~~ I~ i ~ 
20 25 010 

cont;;;i~ i\:~Ji~;.;'""" ·r; 1-0-r lo 1 OI 0 
remote Crom 5chizo-
phrcnia. __ , __ 

----
Schi~o!•hreoics, not re- 10 ~~ )~01 IO I () 

C~l\·m~ chlorproma- 10 j20i l35i 15 0 
zmc :··. -

10 12s1 11s1 s I () 
Control: \\"di pcr!ions -~ -,-) ·u--~ ---;; 

remote from schiT.o-
phrcnics 

for the slrcplococcus as isolated from persons 
not receiving chlorproma:dnc. 

The agglutinalivc titer of the scrum of 
persons receiving and not receiving chlorpro
mazine for streptococci isolatcc\ in studies of 
schizophrenia after passage through three ex
haust cullurcs in <lexlrose hrolh (9955), for 
streptococci from contact persons in normal 
health (5-12), an<l well non-contacts (4111) was 
minimal and not diITercn<ial. The titer for 
streptococci isolated in studies of respiratory 
infcclion (1J8J6) ranged from one-half lo two
fold less than that for strains of slrcplm:occi 
isolated in studies of schizophrenia. 

Experiments on lhe agglulina1h·e titer of 
A. M. specimens of urine hrought lo pll i.O 
of schizophrenics receiving and not receiving 
chlorpromazine for streptococci isolatccl in 
studies of schizophrenia, respiratory infections 
and well persons arc summarized in table 12. 

-
The agglutinative titer of the urine at pll 7.0· 
from schizophrenics for streptococci isolated 
in studies of schizophrenia was significantly 
higher, indicating excretion of antibody in 
both of two groups of pcrl=ions receiving: chlor. 
protmtzinc, than in t:omparahlc groups o[ 
sr.hizr11,hrc1.1ics not receiving: chloq>romazinc. 
Agglulirmlion by the A. M. urine of well per
sons rcmolc from schizophrenics for slrcplo-
nwd isolated in studies of sdriwphrepia and 
by the A. J\I. urine of schizophrenics for strcp
lococci isolated in studies of respiratory in-· 
fcction and well persons was negligible. 

The results of !he airnlutinalivc liter of the 
scrum of schizophrenics on admission to the 
hospilal anc\ two to six weeks later, for strep
tococci isolated in sluclies of schizophrenia, 
respiratory infec:lion and irt two groups of well 
persons not receiving medical ion, in three com· 
parable groups receiving chlorpromazinc and 
one group receiving scrpasil arc shown graphi· 
cally in chart 1. The agglutinative tiler for 
slreplococ:ci isolated in studies of schiwphre
nia in the two groups not receiving mcclicalion 
increased moclcralcly clurinii the two lo six 
weeks period, whereas the agglutinative tiler 
in the lhrcc groups receiving chlorproma?.inc 
anrl one group rct.:civing serpasil decreased 
markedly. The aiiglutinative tiler of the scrum 
of persons having schizophrenia for strcplo
cocd isolated in studies of respiratory· inf cc· 
lion not receiving medication did not change 
while in the lhree groups receiving chlorpro
mazine and the one group receiving scrpasil, 
there was a moderate decrease in the aggluti
native tiler for streptococci isolated in stuclics 
of respira lory infection. 

SUMMAUY ANIJ C<>NCJ.USIONS 

Erylhcmatous cutaneous reactions lo inlr:i
<lermal injection o[ thermal antibody solutions 
prepared from streptococci, as isolated in 
studies of schizophrenia, indicating specific 
circulating streptococcal antigen, have been 
found highly specific (table 1), and they dimin-
ish in size on repeat tesls as symptoms abate ) t' 
during immuni1.ation with homologous s<rcp-
locorcal vaccine (table 2). : . '; 

The non-hemolytic or alpha type slrcplo- l 
coccus isolated from the encl point of J(rowth 
o[ nasopharyngeal swabbings o[ serial dilulion _ 
cultures in dextrose brain broth and some- r 

~ ~-
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times from the blnocl in schiwplm·nia was actions arc signiricnntly incrcas iblcs 8 
-;;-J.iiii'utinatc<l spcrir.c:illy in far higher tiler by und 'J). \.. 
the blood scrum, spinal fluid and urine of The ag;;lu.tin:itivc tiler for !he slrcplocorcus""-..._ 
persons h:l\·ing schizophrenia or related men- of 1.hc blood scrum of srhir.nplir<·ni..s receiving '> 
ta! clisorcl<-rs than by 1hc blood scn11n of w<·ll chlorpromar.inc unforlunal.cly has hccn found I 
~rhi;r.ophrc11ic (."Olllads aTHI or pcn;ons ha\·ing far lower ;UHi of the urine si~nilin111lJy greater . 
mental syndromes clue to hypertension (!ables than in comparable schimphrcnics not rccciv-
J, 4, 5, 6). ing chlorpromar.inc (talJlcs 10 and 11). 

The agglutinatiYc titer of the scrum of The agglutinative titer of I.he urine inclical· 
persons ha\'ing sd1bmphrcnia for Lhc sln•pto- ing excretion of streplor.on:al antilmcly in 

t. 

' ... 
<'.occus isolatecJ from the nasopharynx of s1.;hir.- persons receiving: chlorpromazi11c was far 
ophrenics did not change seasonally. In sharp greater than in comparable groups not rccciv
contrast, ai:glutination by the scrum of s..-liiw- ing chlorprom:i?.inc and than in well persons 
phrenics of strcptororci i5olatecl in siudics of remote from schi1.0phrcni:i (table 12). 
respiratory infection Yaricd seasonally an<! was The administration of rhlorpromazine and 
maximal in winter months in accord with the scrpasil in the treatment of schi?.Ophrcnics was 
general prc\·alcncc of respiratory inf•·nions found lo cause a reduction instead of a hoped 

0 
(table i). for increase in the agglutinative titer of the 

The results of J>rC\;ous bartcriological and scrum of schizophrenics for the streptococcus 

?
..- imnmnolngical studies on the etiology of schi7.- isolated in studies of schi1.0phrcnia (chart 1)> 

ophrcnia and related mental clisor<lcrs (I, 2, J, The scrum of persons receiving such medication 
4) ha,·c been corroborated and extended in this had no demonstrable bactericidal action. 
further study, indicating that these conditions The fa,·orable clinical efTccts from the a~ 
arc due to a specific type of non-hemolytic, ministration of chlorproma?.ine in the trcat
ncurotropic streptococcal infection or intoxi- ment of schizophrenia and related mental dis
cation. orders as observed in hospital wards while 

The question remains obscure as to the sometimes truly remarkable are sometimes 
source of the specific type of ncurotropic, toxi- associated with the occurrence of symptoms 
cogcnic streptococcus of schizophrcni:i whether resembling Parkinson's disease and leukemia. 
from extraneous sources, such as milk, water, It was hqped that the striking beneficial 
or air, from contact infection or whether clinical cfTccts might be shown lo be due lo the 
through inherited or inherent conditions in elimination of the underlying cause, the toxi
persons stricken which supply the very condi- cogcnic neurotropic streptococcus (1, 2, 3, 4) 
lions on which the streptococci normally pres- rather than to the sedative or tranquilizing 
~nt in the nas?pharyn."I: ?r other _foci of infccti~n action of this new drug chlorproma?.inc, but 
m hum~n benigs acquire spec1ric neurolrop1c this was not rcali?.ed. In fact, from the im-. 
l"?l'crties. f 

1 
. 

1 
. munologic:il st:indpoint, it is contraindicated,'\ 

l he strept?coccus 0 ~c 11~0P ircnm has .a for it docs not eliminate the basiCC.wsc····1he / 
low, general virulence but 1s 111ghly ncurotrop1c . . ' . ( 
· h · I 1· 1 1- 1 · ti 1. • f spcc1ric ncurotrop1c streptococcus, nor docs 1t \ 1n l at 1t oca 1zcs c cc 1vc y m lC uram o . . . . ) 

t · k 1 · · 1 · t neutralize the specific lo:ncogemc streptococcal ,,,.. persons s ric ·en anc m amma son m ravenous . . . 
. - / injection. Jn keeping wiih this low, general ant1gc_n. l·urthcr attempts lo co~1'.bat sclu~o- ,. __ 

\

,. Yirulcnre. the general health is maintained, phrcnia .. and rclat.cd mental c~1.1d1t1ons spcc1ri- )··~ 
and stimulation of the formation of antibody cally with streptococca)....Yaccme_a,l)!Lt!.1~ 
is minimal; hence the disease process tencls to al_';~i!Jo?!.. ar_: _ _:~'~':!!'.J>l;"Jed .. and. results ob· _..., · 

,. continue unabated. tamed Wiil be reported m due course. 
The administration of chlorproma7.ine in It is realized how conlr~~),"t~ ~~r-r'cnt psych~·- : 

chemically efTccti,·e dosage has little or no atric tenets the concept that schizophrenia and 'j 
efTcct on the size of the cutaneous reactions to related mental disorders can possibly be due , 
intraclcrmal injection of streptococcal thermal to an infectious process, but the results of ! 
antibody indicating specific circul:iting antigen bacteriological studies by the special methods ' 
while in persons receiving frcnquel, such re- used indicate that such is nevertheless the cas . 

\ 
\· 
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