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BACTERIOLOGICAL STUDIES ON THE ETIOLOGY AND
CHLORPROMAZINE TREATMENT OF SCHIZOPHRENIA
AND RELATED MENTAL DISORDERS

E. C. ROSENOW, M.D.

In the extended studies on the etiology of
diverse diseases, it was found that non-hemo-
lytic or alpha streptococci as isolated from the
end point of growth of serial dilution cultures
in dextrose brain broth of nasopharyngeal
swabbings, of apices of pulpless teeth, and
sometimes from the blood of persons having
diverse diseases localized electively on intra-
venous injection in the organ or organs of
experimental animals corresponding to those
involved in the patient from whom isolated.
This occurred in high incidence even in studies
of diverse diseases of the nervous system, such
as peripheral neuritis, herpes zoster, inter-
costal neuraligia, dental neuritis and myositis,
-epidemic and persistent post-operative hiccup,
“ether convulsions”, epidemic poliomyelitis
and encephalitis, Sydenham’s Chorea, spas-
modic torticollis, respiratory arrhythmia fol-
lowing influenza and epilepsy (1).

In studies on the etiology of schizophrenia,
-a non-hemolytic streptococcus of low, general
virulence was isolated consistently from the
-end point of growth in serial dilution cultures
«of dextrose brain broth from nasopharyngeal
swabbings and in significant incidence from
the blood which localized electively on intra-
‘venous injection in the brain of rabbits, mon-
keys and mice and on intracerebral inoculation
produced symptoms simulating those in the
Tespective patients from whom isolated (1).
Furthermore, the streptococci, which localized
electively in the brain of animals on intrave-
nous injection, were agglutinated, and extracts
‘of antigen of the streptococci were precipitated
specifically by the serum of persons ill (2).

Moreover, the euglobulin fraction of the
serum of horses that had been immunized
with respective specific types of the strepto-
coccus and “‘thermal antibody” prepared from
the streptococci on autoclaving of NaCl solu-
tion suspensions for 96 hours were found to
elicit a similar immediate erythematous cuta-
neous reaction at the site of intradermal in-

jection, indicating specific circulating strepto-
coccal antigen. Intradermal injection of the
respective streptococcal antigens elicited an
immediate erythematous reaction, indicating
specific circulating antibody (3, 4, 3).

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~ and sometimes at
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 “Difco”
peptone and yeast extract. The streptococci
that grew in 18 to 24 hours at 35°C. in the
smaller 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 obtained were suspended routinely
in dense, an estimated 2,000 billion organisms
per ml. of chemically pure glycerol, 2 parts,
and saturated NaCl solution, 1 part, and stored
in the dark at 10°C.
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Streptococeal thermal antibody solutions
and vaccines were prepared routinely from the
streptococci in the dense glycerol saturated
NaCl solution suspensions. The vaccine repre-
sented suspensions in NaCl solution of 2 billion
streptococei per ml. and heated at 70°C. for
one hour. Some of the streplococci partially
dehydrated in the dense glycerol-NaCl solu-
tion suspensions remained viable for months,
and antigenic specificity was thus maintained
for several years. The highly specific results
obtained with vaccines and thermal antibody
in cutaneous, agglutinative tests and in animal
experiments are attributable in large part to
the preservation of viability and antigenic
specificity of the streptococci in the dense
glycerol- NaCl solution suspensions. Readings
of agglutinations were made and recorded as
“‘unknowns”.

Streptococcal thermal antibody for cuta-
neous reactions indicating circulating antigen
was prepared by autoclaving suspensions in
NaCl solution containing 20 billion strepto-
cocci per ml. for 96 hours and diluting the
supernatant with an equal volume of NaCl
solution (+2 per cent phenol) and injecting
approximately 0.03 ml. into the skin of t!u.-
volar aspect of the forearm. The tests for cir-
culating antibody were made by injecting in-
tradermally .03 ml. of the supernatant of
respective streptococci in Na(l solution con-
taining 10 billion per ml. that had been heated
at 70°C. for one hour. The diagnostic erythem-
atous reactions if postive occurred almost im-

mediately. The maximal erythema was out-
lined with pen and ink, and the size of reactions
was determined in sq. cm. by matching circles
of known sizes on a transparent sheet of cello-
phane 4 x 6",

The agglutinative titers of the respective
serums, spinal fiuids and urines of persons
stricken, shown in the tables, were determined
as unknowns and were recorded in per cent.
A four plus agglutination at each of four five-
fold dilutions of the semim of 1-5 1o 1-625
and for streptococcal thermal antibody at four
or five tenfold dilutions of 1-10 to 1-10,000,
or 1-10 to 1-100,000 at each of the dilution
is considered as 100 per cent, a one plus or }{g
as 6 per cent.

Resurrs oF Curaneous TEesrs v Scmizo-
PHRENICS NOT RECEIVING
CHLORPROMAZINE
Specificity of non-hemolytic or alpha type
streptococci as isolated in studies of schizo-
phrenia, epilepsy and arthritis, respectively, is
strikingly shown in table 1. It will be seen
that the immediate erythematous reaction
which followed the intradermal injection of
the respective streptocaccal thermal antibody
solutions was maximal or specific for schizo-
phrenia, epilepsy and arthritis and minimal to
comparable injection of streptococcal antibody
prepared from streptococci isolated in studies

of respiratory infection.
The cutaneous reactions in groups of per-
sons having schizophrenia following the giving

TABLE 1.—EryrHEMATOUS CUTANEOUS REACTIONS TO INTRADERMAL INJECTION OF SPECIFIC AND AS A CoNTROL
.op NON-SPECIFIC STREPTOCOCCAL THERMAL ANTIBODY IN PERSONS HAVING ScHIZOPHRENTA, ERILEPSY,
ARTHRITIS AND RESPIRATORY INFECTIONS, RESPECTIVELY

themat taneous . em. Tntraderma) Injectis f The 1l
e e epuacic] Toolted from Nasopharyms of Persons
Number Cases having Respectively:
Diesess Tested -
Schizophrenia Epilepsy Arthritis Bespigtory.
i i 0.31 3 54 4.43 1.84 4.51
Schizophrenia 148 9.31)* 8754
o zs‘s 150 185 157 ]
Epilepsy 58 5.30 2.40 2.06
il 58 58 58
Arthritis n 3.63 4.63
2 21 21

+ The figures above the line represent the average erythematous reactions in sq. cm.; below the line, the number
of tests made. Those “boxed” indicate specific; the unboxed, non-specific reactions.
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TABLE 2.—CUTANEOUS REACTIONS INDICATING SPECTFIC CIRCULATING STREPTOCOCCAL ANTIGEN BEFORE
AND ONE WEgk ArTER THREE WEEKLY INJECTIONS OF VACCINE PREPARED FROM STREPTOCOCCI ISOLATED
N STUDIES OF SCHIZOPHRENIA AND RESPIRATORY INPECTIONS AND 0¥ NACL SoLUTION As A CoNTROL

Erfthematous C Reactions to Int |
ection of Thermal Antibody Prepared from
Grougs Having Schizorhrents | Number | Tyme of Skin Tests in Streptocace] Teoluted in Stucies of
That Regeived Three Weekly | Persons Relaiion fo Vaccine
jections o e njecti i . Well
jections Schizophrenia . el
(7764)" (6652) (7643) (3911)
Vaccine prepared from strep- 30 | Before 12,18 10.47 4.57 1.77
tococci isolated in studies
ofschizophrenia One week after 3| [7.07| 602 2.52 0.81
weekly injections — =
Vaccine prepared fromstrep- | 30 | Before 10.43 10.87 2.88 2.90
togocci isolated in studies
ofresp. infection One week aiter 3| 9.22 8.25 1.712 1.29
weekly injections
NaCl solution 30 | Before 171 10.16 3.05 1.12
One week after 3| 10.45 9.09 3.44 1.27
weekly infections

* Numbers in parentheses indicate strain in this table and in tables 8, 9, 11 and 12.

of subcutaneous injections of specific and non-
specific streptococeal vaccine and of NaCl so-
lution as a control as revealed by immediate
erythematous reactions following intradermal
injection of thermal antibody before and one
week after three weekly immunizing subcuta-
neous injections of vaccine prepared from
streptococci isolated in studies of schizophre-
nia, respiratory infection and well persons,
respectively, are shown in table 2, The reac-
tions to repeat intradermal injections of schizo-
phrenic streptococcal thermal antibody which
is taken to indicate circulating schizophrenic
streptococcal antigen were maximal before giv-

ing schizophrenic streptococcal vaccine, far

less following immunization with vaccine pre-
pared from streptococci isolated in studies of
schizophrenia, somewhat less following the
giving of respiratory streptococcal vaccine,
and negligible following comparable injections
of NaCl solution. Clinical improvement oc-
curred in significant incidence in persons re-
cieving the vaccine prepared from the homolo-
Bous streptococci.
Tue AcGLuTINATIVE TITER OF THE Broop
SERUM OF SCHIZOPHRENICS FOR
THE STREPTOCOCCUS

Streptococei isolated from the nasopharynx

of persons suffering from diverse, especially

chronic, diseases of the nervous system are so
much alike that a precise classification on the
basis of size, staining reactions and cultural
characteristics is not possible. However, dif-
ferentiation has been found readily possible on
intravenous injection of rabbits and mice of
the freshly isolated strains. The streptococci
localized electively in the tissues or organs of
injected animals corresponding to the ones
affected in the spontaneously occurring dis-
eases (6, 7). Moreover, streptococci that local-
ized electively were agglutinated differentially
by the serum of respective persons ill and by
thermal antibody prepared from freshly iso-
lated strains of streptococci apparently causa-
tive of different. diseases (8).

Evidence indicating serologic specificity of
streptococci isolated in studies of schizophre-
nia is strikingly shown in table 3. The agglu-
tinative titer of the serum of persons having
schizophrenia was highly specific, being far
greater than by serum of well persons; than for
morphologically similar non-hemolytic strepto-
cocci isolated in studies of epilepsy; than by
negligible or no agglutination of streptococci
similarly isolated in studies of chronic enceph-
alitis, respiratory infections, hypertension and
enteritis.

The results of the agglutinative action of the
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TABLE 3.—Acorurmaive Titer oF THE PooLep BLOOD SERUMS OF SCHIZOPRRENICS AND OF WELL PERSONS
FOR STREPTOCOCCT ISOLATED RESPECTIVELY IN STUDIES OF SCHIZOPHRENIA, EptLepsy, CARONIC ENCEPHALITIS,
RESPIRATORY INFECTIONS, HYPERTENSION AND ENTERITIS

Agglutinative Titer (Per Cent) of the Poaled Serurns at 4 Fivefold Dilutions of 1-5 to 1-625
Strept: { from Number for Streptococei Isolated Respectively in Studies of
Nasopharynx of Serums =
Schizophrenia| Epilepsy | onmonie, | Replmied | Hyperteosion | Enteritis
Schizophrenics (6 7 [30] 13 0 0 0 0
groups) —
5 [47) 6 0 0 6 0
4 [23] 13 0 0 0 0
4 \Ts\ 6 0 0 19 0
5 [33] 13 0 0 0 0
6 \i‘ 12 0 0 0 0
Well persons (2| 7 2 n 0 19 0
groups) 8 12 15 0 0 0 0

serum of persons having abnormal mental
symptoms, of well non-contact controls for
two composite suspensions of streptococci iso-
lated in studies of schizophrenia, and for one
composite suspension each of streptococci iso-
lated in studies of respiratory infections and
enteritis, respectively, are shown in table 4.
The agglutinative titers of the serum of per-
sons having schizophrenia and the respective
groups of persons having related mental con-
ditions for Lwo suspensions of streptococei
isolated in studies of schizophrenia were com-
parable and in all instances far greater than
the agglutinative titer of the respective serums
of well non-contact persons. The agglutinative
titer for streptococci isolated from persons
having chronic brain syndromes due to syphilis
on contact with schizophrenia was far less than
in the schizophrenia and other groups. Agglu-
tination by the respective serums of persons
having diverse mental conditions, including
schizophrenia, for streptococci isolated in
studies of respiratory infections approximated
one-third to one-half that of the streptococci
isolated in studies of schizophrenia, and ag-
glutination of streptococci isolated in studies
of enteritis was negligible.

The agglutinative titers of the spinal fluid
of persons having schizophrenia and of five
other groups having related mental disorders
for streptococci isolated in studies of schizo-
phrenia, respiratory infection and well persons

are shown in table 5. The average agglutinative
titer of the spinal fluids from the five groups
of persons having mental disorders not con-
sidered as schizophrenia and designated by
respective diagnoses was similar to that ob-
tained in the group of 39 persons having
schizophrenia, and negligible for streptococci
isolated in studies of persons having respira-
tory infection and of well persons.

The agglutinative titers of A.M. specimens
of urine at pH 7.0, respectively, of persons
having schizophrenia and of related mentally
ill persons, of well contacts and non-contacts
for streptococci isolated from persons having
schizophrenia are summarized in table 6. The
agglutinative titer of the respective urines for
streptococei isolated in studies of schizophre-
nia, other personality disorders, miscellaneous
mentally ill, and alcoholic or drug psychotics
was far greater than for streptococci similarly
isolated from persons having mental syndromes
due to hypertension and from well contacts,
and was negligible for streptococci isolated
from well non-contacts.

In previous studies it was found that non-
hemolytic or alpha type streptococci in nature
and in the throats of human beings tend to
acquire “neurotropic” properties in summer
and “pneumotropic” virulence in winter in
temperate climates, and seemingly in conse-
quence, epidemics of poliomyelitis and enceph-
alitis occur predominantly in summer and re-
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TABLE 4—AcoLutvative Titer or THE Broop
SERUM OF PERSONS ON ADMISSION TO LoNGviEW
HosPITAL POR STREPTOCOCCT ISOLATED ¥ STUDIES
or Diverse Disgases or tue NErvous SysTeEM

B sk heelod D
Tutions of 1-5 to 1625 of
B! Serum of
Number| SM E-:‘gu Diverse
Diagnoses Ot | Mhichited bn Studies ofs
Respir-
Schiso-
phrenta | e | e
tion.
Intoxication due to al-
cohol or other drugs. 29 | 50| 43| 18 7
Mental disorders con-
sidered due to circu-
latory disturbances 80 | 43| 42| 19 4
Convulsive disorders
(epilepsy)...........| 5 |4953 20 | 21
Chronic brain disorders|
of unknown cause ...| 11 | 42| 43| 18 6
Schizophrenia. . ...... 146 | 50| 48| 21 6
Psychoneurotic dis-
orders. ............. 6 |49) 44 27 15
Psychophysiologic au-
tonomic and visceral
diseases. ............ 49 | 43| 46| 20 5
Chronic brain syn-
dromes due to syph-
ilis.......... 27 | 21|20 14 3
Mental deficiency......| 21 | 56 53| 17 8
Well, non-contacts ....| 13 | 14 13| 19 7

TABLE 5.—AGGLUTINATIVE TITER OF THE SPINAL
Fium or PERsoNs ON ADMISSION T0 LoNGVIEW
HosrrraL ror StrEPTOCOCCT ISOLATED IN STUDIES
oF Diverse Diseases o tHE NERVOUS SvSTEM

Discases against Strepto-

Number
Disgroses Croes”|cooct Taalated in Studics of:

Respir-
atos Well

ny
phrenia | infec- | persons
tion.

Intoxication due to al-
cohol.. ...... .. 6
Mental disorders gen-
erally considered as|

due to circulatory|

disturbances. . ~.f 6 |55 34 2 (1}

i ia . .o 39 | 49033 3 2
Psychophysiologic auto-

nomic and visceral

disease. .. ... 2 18 | 48/ 36 1 0
Mental deficiency. . ... 7 | 5438 4 2
Other obscure mental

disorders. .. .. 10 | 55| 46| 11 2

TABLE 6.—AGGLUTINATIVE TITER AT FiveE TENFOLD
DiruTions or 1-10 To 1-100,000 v NACL SoruTioN
or A.M. SreciMENs or UriNg oy PErsoNs Havine
ScHI1ZOPHRENIA AND RELATED MERTAL DISORDERS,
ror SteEPTOCOCC! ISOLATED ¥ROM THE Easo-
PHARYNX Or PErsONs HAVING SCHIZOPHRENIA

Nimber Avenage
Feons A.;f;uuc".i:‘v.
Groups AM. Speci-| g, "fogd
et
s Studies of
Schizophrenia.......... ... 95 29
Persons having personality
disorders. ... ..... . ... 11 26
Miscellaneous mentally ill 33 24
Alcoholic or drug psychotics 1 28
Persons having mental syn-|
dromes due to hyperten-|
son. ... 13 1
Well contacts. ... 3 *% 2 10
Well non—contacts. . . s 32 1

TABLE 7.—AcGrLutiNaTIVE TITER OF THE SERUM
OF PATIENTS ON ApMIssioN To LoNoview
HoSPITAL, ACCORDING TO SEASON

|Asglutinative Titer (Per Cent)
at 4 Fivefold Dilutions of 1-5
to 1625 of the Sei
Persons with Mental
Disorders Against Streptocacc
Tsolated Respectively from

Ses

Swn |Gt i) e iaving:
i Enteri-

Schi Respira- | EZ
5 49 |60 | 50 B
7 | 106 |43 |49 4
7 84 (34|31 5
7 (108 |57 |54 8

spiratory infections in winter (9, 10, 11), On
the basis of these results, the agglutinative
titer of the serum of persons admitted to
Longview Hospital was determined according
to season. The scope of study and results ob-
tained are shown in table 7. The agglutinative
titer of the serum of persons on admission,
chiefly schizophrenics, for streptococci isolated
in studies of schizophrenia was least pro-
nounced in autumn, slightly higher in summer,
and highest in winter and spring. The agglu-
tinative titer of the serum of patients on ad-
mission for streptococci isolated in studies of
respiratory infection paralleled roughly the
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general seasonal incidence of respiratory in-
fections, being least pronounced in summer,
somewhat higher in spring and autumn, and
highest in winter. Agglutinative titers for
streptococci isolated in studies of enteritis and
persons in normal health were negligible.

IMMUNOLOGICAL STUDIES OF SCHIZOPHRENIA
RECEIVING CHLORPROMAZINE
ORALLY IN TREATMENT

Since chlorpromazine appears to have highly
beneficial effects in the treatment of schizo-
phrenia, it was thought that this might be due

TABLE 8.—CuraNeous Reactions FoLLowine
INTRADERMAL INJECTION OF SCHIZOPHRENIC STREP-
T0cOCCAL THERMAL ANTIBODY IN SCHIZOPHRENICS
RECEIVING AND NoT RECEIVING CHLORPROMAZINE
TREATMENT

Average Cutaneous
Reaction in q. cm. to
Inrudgnul Injection of
plococcal Antibody
lnd icating Circulating

Schizophrenics Cases Streptococeal Antigen

Receiving chlorproma-
zine

Not receiving chlor- 10 8.0
promazine 6 9.2

to its bactericidal action on the streptococcus.
Experiments i% vifro and in vivo in mice were
performed, and it was found that chlorpro-
mazine had no bactericidal action on the
streptococcus isolated in schizophrenia and
related mental conditions.

The average size of the erythematous cuta-
neous reactions to intradermal injection of
thermal antibody indicating circulating
streptococcal antigen in persons haying
schizophrenia was comparable in groups of
schizophrenics receiving and not receiving
chlorpromazine and negligible to injections of
antibody prepared from streptococci isolated in
studies of arthritis (table 8).

The size of the cutaneous reaction indicat-
ing circulating schizophrenic streptococcal an-
tigen from the therapeutic use of chlorproma-
zine and of frenquel is shown in table 9. The
titer indicating circulating streptococcal anti-
gen in schizophrenics that received chlorpro-
mazine was only slightly less following two to
six weeks of chlorpromazine medication, and
patients receiving frenquel, the antigen titer
instead was significantly increased. The cuta-
neous reactions to intradermal injection of
respiratory and ‘“‘normal”  streptococcal
thermal antibody indicating antigen were mod-
erately increased in persons receiving chlor-
promazine or frenquel. Reactions indicating
circulating  schizophrenic, respiratory and
“normal” streptococcal antigen in the control
group not receiving medication were compa-
rable on admission and two to six weeks later.

TABLE 9.—CtraNeous REACTIONS T0 INTRADERMAL INJECTION OF “SCHIZOPHRENIC" STREPTOCOCCAL THERMAL
ANTIBODY IN RELATION TO THE ORAL THERAPEUTIC Use OF CHLORPROMAZINE AND FRENQUEL IN PERSONS
HAVING SCHIZOPHRENIA

Erythematous Cutaneons Reactions (sq. ca.) Following
Tntradermal Injectian of Thermal Autibody Prepared
from Streptococci Tsolated from Nasopharynz of
Numbet | Time of Tests in Relation Persons having:
Groups Having Schisopbrenia | - Patients to Admision 1nd
t t " N i
. - Scllzsphasix R | e
9702) lB!S."?i (93471 (4110)
Receiving chlorpromazine 27 On admission I‘) .62 10.20 2.85 2.40
2l 1025
Two tosix weekslater | |8.751 | 9.37| 4.56 3.5
Receiving frenquel 8 On admission 7.18 1.63 1.45
Two to six weeks later [10.33] 4.07 2.83
Not receiving medication 25 On admission 10.12 4.4 2 .26
Two to six weeks later 8.22 11.20 4.0 2.54
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There was no significant change in repeat tests
made two to six weeks later in the control
group not receiving medication.

The agglutinative titer of the blood serum
of schizophrenics for the streptococcus isolated
in studies of schizophrenia (table 10) was
found far less in each of three groups of schizo-
phrenics receiving chlorpromazine than in the
serum of a comparable group not receiving
chlorpromazine. In sharp contrast, the agglu-
tinative titer for the streptococcus in the urine
at ph 7.0 of persons receiving chlorpormazine
was significantly greater than in the group not
receiving chlorpromazine, indicating that the

TABLE 10.—AcGGLUTINATIVE TITER OF THE SERUM
AND UmiNE oF PErsons HAVING SCHIZOPHRENIA
FOR THE STREPTOCOCCUS ISOLATED IN StUpIES OF
SCHIZOPHRENIA TN RELATION TO CHLORPROMAZINE
TREATMENT

Agglutinative Titer of the Serum and Urine
in Per Cent at 4 Fivefold Dilutions of 1-5
10 1-625 far the Streptococcus

Chlorpro- .
mazine in | Cases
“Treatment Blood serum after Urine after at.
at 47°C. for 47°C. for
26 bours | 48 hours | 2¢ hours | 48 hours

+ | 6| 0 | 5 53 38

+ 6 37 34 44 49

+ 6. 3| M -

o | 6| f2 | o | M 25

diminished agglutinative titer of the serum in
schizophrenics receiving chlorpormazine is due
to excessive excretion of antibody in the urine
rather than to a diminished synthesis.

The agglutinative titer (table 11) of the
blood serum of schizophrenics receiving and
not receiving chlorpromazine for the unwashed
streptococci isolated from the nasopharynx of
schizophrenics receiving chlorpromazine was
slightly less (33 per cent) than by the serum
of persons not receiving chlorpromazine (36
per cent) and far less (42, 53, 49, 56 and 56
per cent), respectively, than for corresponding
streptococci isolated from schizophrenics not
receiving chlorpromazine (75, 75, 88, 88 per
cent). The agglutinative titer of the serum of
schizophrenics receiving chlorpromazine for
streptococci from schizophrenics not receiving
chlorpromazine was significantly less, averag-
ing 54 per cent for the streptococcus 9853 and
70 per cent for the streptococcus 616, than
by the serum of persons not receiving
chlorpromazine, 64 per cent and 75 per cent,
respectively. Moreover, the administration of
chlorpromazine caused the streptococcus of
schizophrenia to become resistant to the agglu-
tinative action of the blood serum of schizo-
phrenics (55 per cent) as compared with the
agglutinative titer (79 per cent) of the serum

TABLE 11 —AcGLUrINATIVE TITER OF THE SERUMS OF SCHIZOPRRENICS RECEIVING AND Not RECEIVING CHLOR-
PROMAZINE FOR STREPTOCOCCI ISOLATED ¥ROM THE NASOPHARYNX OF PERSONS HAVING SCHIZOFHRENIA,
RESPIRATORY INFPECTION OR NorMaL HEALTH

Assluinative Titer (Per Cent) at 4 Fcfold Dilutions of 15 o 1-628 of the Blood Serum
of Persons Having Schizophirenis for Streptococci Isolated from the Nasopharynx
of Persons Having:
SR Séiuin Schizophrenica Normal health
Schizophrenics g — oo
= Beosving cilor- No chiorpromszine | EEUSt | Contacts|  Noa- | I;;yp',';
ection
Unwashed| Washedtn | (ogs3) ©6 | o) | s | oeuy | s
Receiving chlorprom- 5| 3 | @ 45 70 12 14 0 3
azine 1 33 65 8 9 0 31
7 49)(55)* 31;(54) 2 6 6 31
6 56 59 4 5 0 34
7 56 63 3 5 38
Not receiving chlor- 5 36 75 66 75 2 6 9 37
promazine 10 75 63 2 4 o 38
5 88 9 56 (©4) o 0 0 31
4 88 75, 4 7 0 50

* Figures in parentheses represent respective group averages in per cent.
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TABLE 12.—AccLutiNATIVE TITER #OR STREPTO-

Serpasil

Chlorpromazine

The agglutinative titer of the urine at pH 7.0r 5
Gotct or '”’c‘s me%msr& g:cn::v:(’; from schizophrenics for streptococci isolated 9 e
CnmScmm: '";’u'mg in studies of schizophrenia was significantly g & 2 o
higher, indicating excretion of antibody in &
Average, Asglutination (Pec both of two groups of persons receiving chlor- £ |lo F) wa
the Urine of Schizophrenics  promazine, than in comparable groups of N ) B o |
¢ 1-10 to 1-100,000 Dilutions 5 5 A £
for Streptocoeei 1solsted tn. Schizophrenics not receiving chlorpromazine. x| a
EEAEEY Agglutination by the A. M. urine of well per- 2
Grorivs 3'} R | sons remote from schizophrenics for strepto-~ By =] 9 o
£ | scbaopbrenia| 7% | Wel  cocei isolated in studies of schizophrepia and gé- °
g infec- | sons by the A. M. urine of sghizophrenics for strep- B3 ny
g " | tococci isolated in studies of respiratory in- By i o 0
(| (9853) | (9956)| wie) | W11)  fection and well persons was negligible. 3 E =+
Schizo-  Receiving o| 35| M| 0] o The results' of the ;{gglulinativt.: 1._ilcr of the ....E L
phrenics  chlorpro- 25 || Teal serum of schizophrenics on admission to the .aa “ o
mazine 9| 38| sl o) 0 hospital and two to six weeks later, for strep- g N 2 3
Notreceiv- | 9 20| 25| o o toco'cci isolated in studies of schizophrenia, §§ - =
ing chlor- respiratory infection and in two groups of well 89 B
proma- persons not receiving medication, in three com- a 4 8 2
zine parable groups receiving chlorpromazine and £ o
= e ————|—— one group receiving serpasil are shown graphi- i
Conteol: Well persons | 9| 0| 100} 0 p, 75, [;hart 1. The agglutinative titer for "% n o i
remote {rom schizo- Rits v & N 3 o ~

phrenia streptococci isolated in studies of schizophre- e -

— —|——|— nia in the two groups not receiving medication &4 0
Schizophrenics, not re- | 10 [20]| 10| 0 increased moderately during the two to six Bile 0 o

ceiving chlorproma- | 1o i35/| 15| o  weeks period, whereas the agglutinative titer g2 w L}

o 0 5| s| o in the three groups receiving chlorpromazine 585 L
—_— = =1 71" and one group receiving serpasil decreased & % o
Control: Well persons (10| 0| 0] ol 0 markedly. The agglutinative titer of the serum : E ﬁ ﬁ =

remote from schizo- of persons having schizophrenia for strepto- el

phrenics cocci isolated in studies of respiratory infec- '33 >
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times from the blood in schizophrenia was
agglutinated specifically in far higher titer by
the blood serum, spinal fluid and urine of
persons having schizophrenia or related men-
tal disorders than by the blood serum of well
schizophrenic contacts and of persons having
mental syndromes due to hypertension (tables
3,4,5,6).

The agglutinative titer of the serum of
persons having schizophrenia for the strepto-
coccus isolated from the nasopharynx of schiz-
ophrenics did not change seasonally. In sharp
contrast, agglutination by the serum of schizo-
phrenics of streptococci isolated in studies of
respiratory infection varied seasonally and was
maximal in winter months in accord with the
general prevalence of respiratory infections
(table 7).

The results of previous bacteriological and
immunological studies on the etiology of schiz-
ophrenia and related mental disorders (1, 2, 3,
4) have been corroborated and extended in this
further study, indicating that these conditions
are due to a specific type of non-hemolytic,
neurotropic streptococcal infection or intoxi-
cation,

The question remains obscure as to the
source of the specific type of neurotropic, toxi-
cogenic streptococcus of schizophrenia whether
from extraneous sources, such as milk, water,
or air, from contact infection or whether
through inherited or inherent conditions in
persons stricken which supply the very condi-
tions on which the streptococci normally pres-
ent in the nasopbarynx or other foci of infection
in human beings acquire specific neurotropic
properties.

The streptococcus of schizophrenia has a
low, general virulence but is highly neurotropic
in that it localizes electively in the brain of
persans stricken and in animals on intravenous
injection. In keeping with this low, general
virulence, the general health is maintained,
and stimulation of the formation of antibody
is minimal; hence the disease process tends to
continue tnabated.

The administration of chlorpromazine in
chemically effective dosage has little or no
effect on the size of the cutaneous reactions to
intradermal injection of streptococcal thermal
antibody indicating specific circulating antigen
while in persons receiving frenquel, such re-

actions are significantly increased (tables 8
and 9).

The agglutinative titer for the streptococcus
of the blood serum of schizophrenics receiving
chlorpromazine unfortunately has been found
far lower and of the urine significantly greater
than in comparable schizophrenics not receiv-
ing chlorpromazine (tables 10 and 11).

The agglutinative titer of the urine indicat-
ing excretion of streptococcal antibody in
persons receiving chlorpromazine was far
greater than in cnmparagl)l: groups not receiv-
ing chlorpromazine and than in well persons
remote from schizophrenia (table 12).

The administration of chlorpromazine and
serpasil in the treatment of schizophrenics was
found to cause a reduction instead of a hoped
for increase in the agglutinative titer of the
serum of schizophrenics for the streptococcus
isolated in studies of schizophrenia (chart 1).
The serum of persons receiving such medication
had no demonstrable bactericidal action.

The favorable clinical effects from the ad-
ministration of chlorpromazine in the treat-
ment of schizophrenia and related mental dis-
orders as observed in hospital wards while
sometimes truly remarkable are sometimes
associated with the occurrence of symptoms
resembling Parkinson’s disease and leukemia.

It was hoped that the striking beneficial
clinical effects might be shown to be due to the
elimination of the underlying cause, the toxi-
cogenic neurotropic streptococcus (1, 2, 3, 4)
rather than to the sedative or tranquilizing
action of this new drug chlorpromazine, but
this was not realized. In fact, from the im-
munological standpoint, it is contraindicated,
for it does not eliminate the basic cause, the
specific neurotropic streptococcus, nor does it
neutralize the specific toxicogenic streptococcal
antigen. Further attempts to combat schizo-
phrenia and related mental conditions specifi-
cally with streptococcal vaccine and thermal
antibody are contemplated, and results ob-
tained will be reported in due course.

1t is realized how contrary to current psychi-
atric tenets the concept that schizophrenia and
related mental disorders can possibly be due
to an infectious process, but the results of
bacteriological studies by the special methods
used indicate that such is nevertheless the case.

Studies on the Eliology and Chlorpromazine Treatment of Schisophrenia 331

Grateful acknowledgment for the cooperation of
Dr. Earl A. Baber, Superintendent, and the Medical
Staff of Longview Hospital is hereby made.

BIBLIOGRAPHY

1. Rosenow, E. C.: Bacteriologic, etiologic and
scmloglc studies in epilepsy and schizophrenia,
II. Effects in animals following inoculation of
n{&}u streptococci. Postgraduate Med., 3: 124

2. Rosenow, E. C.: Bacteriologic, etiologic and sero-
logic studies in cpilepsy and schizophrenia. 1.
Postgraduate Med., 2: 346-357, 1947.

3. Rosenow, E. C.: Bluzmlng:c euulngu: and sero-
logic studies in epilepsy and schizophrenia. ITL
Cutaneous reactions to mtmdemnlp injection of
streptococcal antibody and antigen. Postgraduate
Med., 3: 367-376, 1!

4. Rosenow, E. C.: Bu:m-mluw studies in idio-
paﬂuc epnlegsy and schizophrenia. South Dakota

*harm., 5: 243-248, 262-272, 1953,

5. Rosenow E. C.: Diagnostic cutancous reactions to
intradermal injection of natural and artificial
antibody and of antigen prepared from strepto-

® coccigisolated in studies of diverse diseases.
Anw. Allergy, 6: 485496, 1948,

6. Rosenow : Elective localization of strepto-
ity s  65: 1687-1691, 1915,
7. Rosenow, E. Flective localization of bacteria

mdmoﬂhenervwssym J A M. A,
67: 662665, 1916.

8. Rosenow, E. C.: Focal infection and elective
localization in relation to systemic disease: A
review and results of further studies. Proc.
Dental Centenary Celebration, pp. 261-282,
March, 1940.

9. Rosenow, E. C.: Seasonal changes in the cata-
phoretic velocity and virulence of streptococci,
as isolated from well persons, and persons having
epidemic or other diseases, and from raw milk.
J. Infect. Dis., 53: 1-11, 1933.

10. Rosenow, E. C.: Seasonal changes of streptococci
lnalm:zd in s(udx:lf of poliomyelitis, encephalitis

irato ection, Posigraduaie Med., 7:
117 m?? 1‘)50‘-y - %

11. Rosenow, 'E. C.: Radiant energy as a probable
cause of seasonal changes in city of non-
hemolytic streptococci, Preliminary report.
Postgroduate Med., 8; 290-292, 1950.

Loncview HospiTaL
CincinNaT, OHIO




