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Editorial

Yl

Paralelamente al extraordinerio progresa en el conocimiento de afeccionmes
Psiqueidtricas, vincuwlado a las investigaciones acerca de los mecamismos psiqui-
cos gque comandan la actividad mwental normal y p.n'mhigim. 1€ prenen desarro-
Handeo valiosisimas conguistas busadas en el empleo de distintas metodologias
bioldgicas elaboradas para el estwdio del soma, en lo atingente a la activi-
dad animica,

El fascinante capitilo de la Psiquiatria Biologica tiene brillantes cultores,
ba obtenida logros extraordinarios v se proyecta al futuro con la promesa de
frascendentes conmbribuciones frara el mejor conociniiente del cerebro ¥ slx fuine-
ciones. Se ba constitwido v fundamentado en el rdpide v espléndido desarrolla
de la electrofisiologia, la mewroguimica, la farmacolagia, la microscopia elec-
frawica v olras clencias bdsicas.

Esto mo silo ba proporcionado bemeficios por el aporte de elementos sig-
wificativos nuevos en el planteo de la problemdtica psiguidtrica tedrica, sino
qree es wm importante factor en el apreciable mejoramiento alcanzado en los
wltimas anos en la asistencia del enfermo psiguidtrice tanto en los aspectos
relativos al diagnastico como en la terapéutica. El progreso en el tratamiento
medicamentoso de las enfermedades mentales ba  travsformado los servicios
haspitalarios psiguidtricos practicamente en clinicas de los bospitales genera-
les por la trangrilidad v el silencio que impera en los mismos.

La orientacidn bioligica de la psiguiatria ba promovide investigacionss
suhre el origen quimico de las enfermedades psiguiatricas y las contribuciones
ew esfe campo se destacan por su cantidad y sigwificacion. El nueleo indilico
presente en la formula de los alucindgenos se ba constitwido en wun elemento
sabresaliente en este tipo de pesquisas,

Estos estudios benefician tambien el comocimiento de la guimica del cere-
bra v de sws estructuras especializadas, La adrvenalina, la naradrenalina, la sevo-
tonina, concentrada en ¢l ewcéfalo, en el diencéfalo v la formacion reticular,
son las bormonas del sistema werviose Wemadas aminas bicgenas y las indagas
ciones acerca de su metabolismo, asi como las busquedas sobre ciertas enzimas
o diastasas v vectores de emergia [isico-guimica, gewevan informacion concer-
wiente a fa intimidad ew las células de los receptores especializados. La memoria
v el aprendizaje se estudian actwalmente a wivel molecular.

Fl tratamiento medicamentoso de las enfermedades psiquidtricas viene de
la prebistoria. El wso y abuso de sustancias psicotrapicas en la antigiedad, su
aplicacion en enfermos mentales, son bechas bien conocidos. El opio, mencio-
wado por Hipocrates en Occidente, era manipulado en Oriente, Contra la locura
v para inducir el sweio en los widos, en época remota los bindies wsaban la
vawwolfia. Los epipeios camo somuifere v los sirios contra las ideas nepras”
empleaban la belladona, Desde esos Hempos basta nwesivos dias, se ban docu-
mentado variados ejemplog de la indole de los anteriores, Fue en 1952 que se
bizo presemte el primer aporie a la gquinmioterapia psiquidtrica con la clorpro-
mazina, a la que siguieron después otras medicaciones wenrolépticas, las feno-
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tiazinas, los reserpinicos ¥ las butirofenonas y los u'l'?.il'fi:.ﬂrf;flil'f'!.l:l'ﬂf de fas H-.fm'-i
IMAO, vy wo LMAGO,

Los mecanismos colinérgicos merecen atencian especial en el estudio de las
enifermedades mentales v de sw rerapéntica, particularmente con el desarrollo
de compuestos anticolinergicos experimentales gue determinan efectos muy apa-
ventes en la comducta, sindromes de irvitabilidad, desordencs del pensamiento,
cambios perceptuales, alwcinaciones, ete., y modificaciones apreciables del elec-
troencefalograma. Fl efecto de la tevapia convualsivawte se producivia mediante
el desarrollo de up awmento de wivel de la actividad eolindreica en el sistema
nerviose central, Lo rmiprancing seria bhenéfica frow 5o fuﬂurnrfa anticaliner-
gica v por el awmento de catecolamivas libres centrales.

Pas investigaciomnes weurofisiolagicas que atafien a partes anatonsicas defi-
nidas del encéfalo (por ejemplo, el lobulo fromtal, el temporal, el sistema lim-
bica, efc.), cuya patologia da lugar o sintomatologia psiguidtrica, sigwifican
tambien adelamtos para el conocimiente funcional del cevebro, asi come para
fa clinica v la menrocivugia. Mencionaremas en relacidn con esto [2 cinguloto-
mifa fromtal en los desirdenes afectives,

Intercsa seialar las observaciones realizadus en la conducta de animealss
cuando estan sometidos a cievtas inflwencias experintentales. Por ejesplo, si a
e animal (un pegueio mone) en ana época temprana de su vida o en el periodo
prrenatal, se le somete a ciertn grado de “sivess”, wianipulandele, se logra que
st desarrollo sea psicofisiolagicamente superior. gue legne u estar mejor pre-
frarado para resistiv guebrantos fisicos y se adapte mds a sitwaciones wwevas,
siendo poco susceptible en estas condiciones para experimentar disturbios emo-
ciomales.

La electroeqcefalografia ticie cn psiguiatria valiosa aplicacion tanto en in-
vestigacion ciemtifica comn en la clinfea asistencial para el mejor estudio de
ciertos pacientes que presentan ancrmalidades biocléctricas cevebrales,

Se sedalan particnlarmente alguwos bechos interesantes, por ejemplo las
relaciones de puntas monofdsicas de frecwencia de 14 v & por segundeo, con
algunos rasgos de  personalidad, gque aparecen primariamente en  registros
Hrr.!rurn:zfafﬂgrﬁfffu: de sweiio de gente jovem vy gie s D ﬁguﬂrﬂ a condircls
caracterizada por estufudez, groseria, Fmpm‘:fr'f'.p’mf ¥ agresivsdad,

Otra aspecto provechboso de la electroencefalogralia en psiguiatria, es el de
st wtilidad para la confirmacion o la prediccian de la eficacia de ciertos trata-
mientos como e electrosbock o psicofarmacos dados imtensamonte.

No deseamos extendernos mds en la enumeracion de brillantes temas gque
integran el capitwlo de la Psiguiatria Bioldgica, que fratamas en este monrero,

Agradecemos al Dr. Himwich por s valiosa colaboracion en su organi-
zacian y a todos log participes d=l mismo, cuvos escritos son de marcado interés
frara nuestros lectoves por lo gque aportan a la exltura psiguidivica gue debe
tener el mewrcloga,

VICTOR 50RIANO,
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Editorial

Vsl

Together with the extraordinary progress achieved in the knowledge of
psyebiatric disturbances connected with the investigation of psychic mechanisms
rnmm.-:.rm'mg wormal and pathological mental activity, valuable developments
continge in the use ﬂ,‘ different biological m-ef.ﬁndafngrﬁ ariented towards the
stwdy af the soma, in iis relation with mental activity,

The fascinating [ield of Biological Psychiatry includes owtstanding per-
sonalities, it bas obtained extraordinary reswlts and promises in the future to
frroduce even greater comtributions to the kwowledge of the brain and its func-
tions. This field bas been constituted and supported by the tremendons de-
velopment of electropbysiology, nenrochemistry pharmacology. electron micros-
copy and other basic sciemces.

This bas not -:mh brought great benefit by the introduction of wew sig-
uificant elements in the fornulation af thearetical prroblems in psyebiatry. In
addition it bas beew an important factor in the great progress introduced in
the assistance to the psychiatric patient in both diagnosis and therapy. Advances
in treatment of mental illness bave changed bospital psychiatric services by
introducing the calm aud guiet atmospbere of the gemeral bospital,

Biological oricutation of psychiatry bas favored research om the chemical
erigin of psyehiatric illwess and contributions in this field are swrprisingly nu-
siverons awd significant, The indole group present in balwcinogens bas becoms
arne ouistawding element in this type of research,

These studies shall also improve the kuowledge of chemical features of the
braiw and its specialized structures, Adrenalin, novadrenalin, serotonin concen-
trated in the encephalon, the diencepbalon and the reticular Jormation, are the
oormones of the nervous system. They are called biogenic amines and investi-
Lation concerning their metabolismi, as well as the search of certain cuzymes
and vectors of physico-chemical energy, furwish information concerning the im-
timacy of the cells of specialized receptors. At present memory and learning
are stwdied at molecwlar level.

Treatment with medicine of psychiatric illwess stems from the prebisto-
rical age.

The wse and misuse of psychotropic substances in the past and its admi-
wistration to mentally ill paticuts are well known facts, Opinm mentioned by
H Ypacrates in the Westernm world was alse ssed by Eastern civilizations. In an-
cient times the Hindus wsed ramwolfia to fight agaiust madwuess and to induce
deep in children. Belladona was nsed as a somwiferous by the Egyptians and
by the Syrians to fight “black thowghts”. From those remote ages to our days
there are many exaviples similay to those mrewtioned above.

I 1952 the first contribution to psychiatvic chemotberaby was introduced
with chlorpromazine, which was followed by other ururt:rfe_f:.flr products; phe-
notigzines, reserpine derivatives awd f:u.'.!':rrapbeunm.i and antidepressants of the
I MAL and wat LALAS, type.
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Cholinergic mechanisms deserve special attention in the stwdy of menral
illnesses and theiv treatment, particalarly the development of experimental an-
ticholinergic compounds determining significant effects on bebavior, irritabi-
lity symdvomes, disturbances in thought, perceptual changes, ballucinations, etc.
as well as marked modifications in the electroencepbalagram. The effect of
convulsive therapy wonld be produced by the development of an elevated level
of cholinergic activity in the central wervows system. Imipramine wowld be
beneficial due to its amticholinergic cemtral action, to which the augmentation
af free cemtral catecholamines bas to he added.

Neuraphysiological research concerned with definite anatomical regions of
the encepbalon (ie. fromtal lobe, temporal lobe, limbic system, etc.) whose pa-
thology provokes psycbiatric sympilomatology constitutes an important adpvance
in the functional knowledge of the brain and also in the clinical and weuro-
surgical aspects. In commection with this kind of investipation we mention
fromtal cimgulectomy in cases of affective disturbances,

It is mast interesting ta call attention ta observations on the bebaviar
of awimals swbmitted to certain experimental influences, For instance, if an
amimal (a young monkey) is submitted —at an early stage of bis life or during

‘ the prenatal period— to a certain degree of stress by manipulating bim, a much

better psychopbysiological development is obtained. The animal is thus better
prepared to vesist physical breakdowns, is less susceptible to emational distur-
bances and adapis bimself more easily 1o new situaiions.

Electroencepbalography plays a valwable role in psychiatry, in scientific re-
search as well as in clinical work, for a better study of patients with bioelec-
trical abmormalities of the brain.

Same particulary interesting facts are pointed owt, for instance, the connec-
tiom between monaphasic spikes af 14 and 6 c.5. and certain features of persa-
nality, which appear primarily in eleciroencepbalographic records of sleep in
young people and is associated to a kind of bebavior characterized by stupidity,
rideness, impulsivity and aggressivity.

Another profitable aspect of electroencephbalography in psychiatry is its
usefrimess for the confirmation or prediction of the efficacity of certain treat-
ments as electroshock or strong doses of psyebodrags.

We do not wish to extend in the cnnmeration of brilliaut subjects integrating
the chapter of Biolagical Psyebhiatry we treal in this issue.

We are prateful to Dr. Himwich for bis valuable cooperatian in the orga-
mization of rbhis tsspe as well as to all the other anthors whose papers will be
most interesting to our readers as they constitute a significant comtribution
fo j:s_}'rﬁ'fdrfr knﬂur&:fge wihich Every nenrufugf.rl shonld frossess,

VICTOR SORIANO,

Wl ik Sumbior 1 196 T



Some Problems of Classification of
Psychiatric Disorders in Relation
to the Use of Psychotropic Drugs

G. J. AVRUTSKY (USSR)

atate Research Iostitute of Psvehiatry, Ministry of

The progress of current psychopharma-
cology promotes not only a soccessful
treatment of new contingencies of patients
with mental disturbances, but at the sa-
me time enables w solve a number of new
problems in the field of neurophysiology,
biochemistry, psychology and clinical psy-
chiatry.

The present report is based on the ex-
perience of clinical use of psychotropic
drugs for the treatment of psychic diszases
and of schizophrenia particularly.

The main feature of our method of in-
vestigation lies in the study of psychosis, in
the dynamics of its development. It refers
te all periods of the course of the disease,
from prodromal up to the terminal state.
Such a study of the course of the disease in
a "longitudinal section” by means of a pro-
longed follow-up study of a large contin-
gency of patients, often during their en-
tire life, with a more profound clinical
analysis of the dynamics of the symptoms
and syndromes and their change at various
stages of the psychosis development gave
the Fﬂﬁiihilit}' to a number of Soviet re-
search-workers to establish certain regula-
rities.

Thus according to the data obtained by
A. V. Snezhnevsky and his colleagues, ™ "
oo 1 12 which have been confirmed by

vl il = Nuimbier | 19185

Public Health of the RSFSR., Moscow.

many sources and numerous investigations
made at other clinics, they achieved con-
vincing results in the field of systematiza-
tion of schizophrenia, both in delineating
it from other diseases and subdividing it
according o its course forms. 5. G. Zhislin
and his collaborators:, '=- % '% T, ]. Hvi-
livitski et al. have obtained similar data in
relation to manicdepressive psychosis and
its atypical variants.

The principal feature of these and many
other investigations is the rejection of a
widespread point of view about the un-
cognizability of regularities of the course
of a psychosis which is underswood by a
number of authors as a result of a chaotic
occasional combination of multiform and
unstable symptoms and syndromes. On the
contrary, the course of psychosis is consi-
dered in the form of regular change of
periods and stages, symptoms, 5:,-ndmn‘“.‘:5
and states, reflecting the chain reaction of
pathogenic mechanisms of the disease pro-
cess, which retains its fundamental regu-
larities in spite of individual variations.
Thus a unity between the clinical picure
of the condition at the moment of inves-
tigation and peculiarities of the disease
course a5 a whole enables us to solve
questions not only of clinical, but of social,

- 11
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occupational and therapeutic prognosis as
well,

We believe this principle o be the most
reliable criterion of psychiawric disorders
classification, its division inte forms and
subforms, variants and course types.

Ditferentiation of manic-depressive psy-
chosis and schizophrenia, which was begun
by E. Kraepelin more than half a century
ago still remains one of the controversial
questions of psychiatry and yields foun-
dation to some researchers to refute the
trustworthiness of the nosological prin-
ciple in psychiatry. The isolation of an
intermediate group of “limitrophic”, “au-
tochtonous” and “degenerative” psychoses
by Kleist, Schroeder and Leongarde er. al.
has not solved this problem. We under-
stand the main criteria of division appear
as accumulation, in the course of the dis-
case, of changes in the personality accor-
ding to the schizophrenics type in the first
plm:'e, and pecularities of the p:il;[l,:r'e of
the state, in the second. The manic-de-
pressive psychosis is characterized not only
by the Kraepelinian triad of symptoms and
typical somatic disorders, but by defining
the leading role of affective disturbances
in the structure of the clinical picture of
a given phase. It means, for example, that
the presence of delusional ideas of rela-
tionship and even of persecution and iso-
lated hallucinations {more often bearing
the character of illusory hallucinosis), if
they result from vitally changed depressive
affect and from ideas of self-accusation,
guilt and sinfulness at the depressive stage,
speaks in favor of the diagnosis of manic-
depressive psychosis. And vice versa, the
occurrence of the symptoms which are
alien by their structure, not connected in
a direct manner with depression, for ins-
tance, in the form of ideas of persecution,
influence, auditory hallucinations, pseudo-
hallucinations, etc. gives evidence of a schi-
zophrenic character of the attack,

In such cases the discerning is often
impeded by the general repression of pa-
tients which is similar in most cases w pa-
ranoid inaccessibility. In other cases this

12 -

repression achieves far higher degrees in-
cluding stupor externally similar to a ca-
tanonone,

The use of psychopharmacological drugs
of the stimulants group has not only a the-
rapeutic purpose bur ar the same time fa-
cilitates in the majority of cases, quick and
sufficiently exact localization of given dis-
ease in the existing system. Thus we quite
successfully use for this purpose imiprami-
ne or other drugs from the MAO inhibi-
tors group, which with comparatively ra-
pid increase of doses usually whithin se-
veral days clear up the clinical picture of
the condition. By their activating, sti-
mulating thymoleptic action gradual de-
crease of depression and repression in cases
of manic-depressive psychosis takes place,
or on the contrary, the hallucinatory-para-
noid formations never observed before are
reinforced which puts out of doubt the diag-
nosis of schizophrenia. It is worth while
to notice that not infrequently an artifi-
cial aggravation of the schizophrenic pro-
cess thus induced does not prevent, but
on the contrary, facilitaves further treat-
ment with neuroleprics,

In this and in many other observations
made during a period of 10 years in the
development of psychopharmacology as a
field of psychiatry new evidences in sup-
port of the nosological principle in psy-
chiatry were obtained in the sense of strict
determination of psychopathological disor-
ders within the framework of nosological
forms and in the sense of regularities of
their course. Thus, the exacerbations ob-
served in the course of schizophrenia un-
der the influence of such neuroleptics as
reserpin, piperazine derivatives of the phe-
nothiazine group, haloperidol, and psycho-
disleptic means, ceccur together with mo-
bilization of schizophrenic disturbances.
Specific extrapyramidal disturbances  ac-
companied by a number of psychic dis-
orders while medicating with Majepril
{ Kulenkampf - Tarnow syndrome), with
haloperidol and haloanizone (excitomotor
crises after Deley and Deniker) do not
change after all the contents of patholo-
gic manifestations. In general, any neuro-
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SOME PROBLEMS OF CLASSIFICATION OF PSYCHIATRIC DISORDERS IN. .

leptic trearment causing the course of the
psychosis to change, making it more be-
nign, can't change its common regularities,
the stereotype development of the disease
{V. H. Vasilenko).

The data about the alleviation of schi-
zophrenic defect by means of some neu-
roleptic drugs and stimulants also supporr
this view. These drugs in no way change
the specific features of the mentioned de-
fect, which differ from all other psychopa-
thological disorders, although certain com-
pensation and alteration takes place,

The use of psychothropic drugs facili-
tates the demarcation not only of nosolo-
gically different diseases but enables us o
specify the clinical classification within
these diseases. The use of the mentioned
stimulant drugs permits for example, to
differentiate more precisely the inert va-
riants of paranoid schizophrenia from the
simple schizophrenia with similar course,
but characterized by inexpressiveness of
sympromatology (hallucinations and delu-
sions, in particular) and by the prepon-
derance of apathic-abulic disorders. In the
former case due to the action of stimu-
lants an exacerbation of hallucinatory and
delusionary phenomena which were indis-
tinct before, occur, while in the later
only the activating effect is displayed. Thas,
by the way, serves as an indication for the
further use of psychoanaleptic drugs which
prove to be in some cases, along with in-
suline therapy more effective for the treat-
ment of the simple schizophrenia, than
neuroleptic tréeatment.

+ As one more example we may cite here
psychiacric disorders in the course of which
stuporous states prevail, We have already
mentioned the difference between depres-
sive and catatonic stupors, Within the fra-
mes of schizophrenia stuporous states are
not adegquare. This fact is reflected in the
differentiation of stuporous variants of the
nuclear, “lucid”, incessant and malignant
catatonia ("Dementia catatonica™ - Kraepe-
lin) and of the benign, remittent, recu-
rrent, oneroid schizophrenia with periodic
course { Mayer-Gross, Meduna, Snexsshney-

Taul B, = Namber 1. — W67

ski, Favorina et. al.). The spastic stupor
with negativism, mutism, prolonged re-
fusal of food, which is characteriztic of
the nuclear catatonia often procesds with-
out hallucinatory-delusionary disorders, the
so called “empty stupor™ (after M. ], Se-
reiski and G. A. Rowstein) and is confined
to motor disturbances regularly combined
with a uniform long course withour re-
missions. Contrary o this, the stuporous
states of the oneirie camtonia are distin-
guished by a great changeability of state.
The muscle tone, as a rule, is not elevated,
on the contrary frequently decreased, and
the so called "waxy elasticity” is often
ubserved. By the patient’s behavior, his mi-
mical expression, the fragmentary speech
we may judge abour the presence of co-
pious, oneiric phantastic experiences. In
the overwhelming majority of cases such
a clinical picture has its corresponding
course in the form of acute attacks, inter-
changing, especially at the first stages of
the development of the disease, and often
during the course of the whole life of the
patient, with deep and complete remissions,
which very frequently resemble intermis-
sions.

Such a climical differenciation of these
stuporous states which are often so similar
is very important for practical purposes
and is confirmed with different reactions two
the administration of psychotropic drugs.
Thus, a long treatment with aminazine
{chlorpromazine), as well as the use of
other phenothiazine derivatives with an
aliphatic side chain, in fact appear to be
ineffective in cases of nuclear cagatonia.
Frequently they only enhance the inhibi-
tion and deepen the stpor, while with
the help of the drugs which possess dis-
inhibitory properties (thioproperazine-Ma-
jeptil) a much better therapeurtic effect is
achieved, It is interesting to note that using
stimulants of the imipramine type such
patients not infrequently achieve a consi-
derable decrease of stupor, although there
were cases of the shifts to the catatonic
excitement characterized by hebephrenic
silliness, impulsiveness and aggression, This

~ 13
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excitement differs considerably from the
excitement with confusion of the patients
suffering from onciroid catatonia. Thus,
the administration of psychothropic drugs
to patients of this kind has not only the-
rapeutic purposes, but at the same bme
enables us to make a more qualified deci-
sion on the questions of systematization.

Similarly to oneiroid catatonia, in the
group of patients with schizophrenia cha-
racterized by periodic course, the Soviet
psychiarrists differentiate the cases of de-
pressive-paranoid xhim:phrt;nia the main
feature of which is not only a combination
of hallucinatory, paranoid and depressive
disturbances that one may observe also in
the paranoid schizophrenia with an incessant
course bur which also have a quite diffe-
rent clinical picture. Unlike the paranoid
form, in depressive-paranoid schizophrenia,
instead of authentic auditory hallucination
an illusory hallucinosis is observed, instead
of the prevalence of ideas of persecution
with a tendency to systematization, the fore-
ground is occupied by ideas of reference,
delusion of dramatization — intermetamor-
phosis, so characteristic for paranoid schizo-
phrenia. The phenomena of the Kandinski-
Clerambeau in the depressive-paranoid form
are expressed inconsiderably; the syndromes
of the "double" are very often observed. De-
pression which may become very pronounced
more frequently is accompanied with agita-
tion, and not infrequently the syndrome of
Cotar develops, Like the oneiric catatonia
in the clinical picture of this psychosis
affective disorders occupy a prominent
position; the sensual character of the de-
lusion in rather pronounced.

Some other psychic features also com-
mon to the oneiric schizophrenia, for
example, serve as a foundation for the
differentiation of this variancy with a pe-
riodic course from the paranoid schizo-
phrenia with an incessant course. An in-
tertwining of the symproms of these two
diseases is often met with at the heighe
of a depressive-paranoid attack when a
dreamlike change of the consciousness of
an oneiric type occurs or after the first de-

14 ~

pressive-paranoid aracks when an oneiric
develops or vice versa,

The practice of the use of psychothropic
drugs for the treatment of this variancy of
the periodic schizophrenia as well has con-
firmed the justification of its existence
and has more fully revealed the peculiarity
of the clinical picture. As early as in the
period of the use of chlorpromazine it
was found out that under the influence
of therapy a split of this complex syndro-
me takes place (Snezshnevski): the hallu-
cinatory-delusionary pare of the status un-
dergoes a reverse development, while the
depressive not only remains bur sometimes
even increases, acquiring a vital characrer
{development and increase of distress, rea-
ching the degree of a “physical suffering”,
d:vclupmtnt "anacsthesia dolorosa p!‘.}"tl‘.li-
ca", daily wvariations etc.). Finally there
begins such a “filtration” of the clinical
picture that the state of the patients beco-
mes rather similar o a typical depressive
one. The attempts to use stimulanis (imi-
pramine, iproniazide, marplan, niamide and
others) also facilitated the splicting of the
clinical picture of a depressive-paranoid at-
tack but in the contrary sense: the decrease
of the depression was a comparatively ra-
pid one, while hallucinatory-delusionary
phenomena increased, the excitement was
gaining force.

The clinical analysis of the action of
these two groups of psychothropic drugs
gave a possibility to use effectively a com-
bined treatment with chlorpromazine and
stimulants by means of such an individual
dosage that the chlorpromazine decreasing
the hallucinatory and delusionary pheno-
mena does not increase depression, while
stimulants decreasing depression do not
enhance delusion and hallucinations. Du-
ring the following years far more success-
ful results were obtained through the use
of the drugs possessing both antidepressive
and neuroleptic properties of the levome-
promazine type (or its combinations with
chlorpromazine and imipramine), and also
through the use of the phenothiazine deri-
vatives of the rtrilafone type possessing
L1
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along with neuroleprics certain stimulating
action {rhe Soviet etaperazine, the Hun-
garian phrenolon), and if necessary their
antidepressive action was strengthened with
the help of imipramine.

Thus, the employment of psychothropic
drugs has convincingly demonstrated the
independence of this variant of schizo-
phrenia mentioned above and its difference
from the paranoid form with an incessant
course not only according in the princi-
ple of its periodic course, but in relation
wr a gqualitatively different structure of
psychosis. From the dynamics given above
in the process of administration of various
psychothropic drugs it is evident, that the
depressive components of the state are not
"secondary” symptoms due to the paranoid
experiences of the patient, but as if chey
coexist alongside with them comprising a
complex syndrome,

On the contrary 1o ir, in treating with
neuroleptics the patients suffering from a
paranoid form of schizophrenia the reverse
development of the symptoms occurs mo-
ve harmonically: as hallucinatory-delusio-
nary phenomena decrease the depression
accompanying them disappears.

One more serious argument confirming
the heterogeneous course of schizophrenia
and the necessity to differentiate it into
two large groups —both with an incessant
and a periodic course— was the data about
the increase of periedicity while medica-
ting with neuroleptics obtained ar the cli-
nic of Prof. 5. G. Zhislin, By means of
prolonged follow-up studies it has been
established that theve was a group of pa-
tients who in the process of a protracred
chlorpromazine treatment rapidly impro-
ved however, they just as rapidly had
relapses again, being admitted o the psy-
chiatric institutions with approximately the
same¢  although a somewhat mild picture
of psychosis. Analysing such cases it has
been found that most of them are relared
to various types of the periodic schizophre-
nia. The comparison with the course of
the disease before administration of chlor-
promazine convincingly showed the in-
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creased frequency of the atacks in the
course of the treatment. There are obser-
vations which permit w cextend this de-
pendence on other neurcleptic drugs and
on the phenothiazine derivatives in the
first place.

The cited regularity contrary to some
extent o what is obseérved during the pa-
rapoid form with the incessant course
enabled us to raise an important practical
question about giving up the mediocre
maintenance therapy which is prescribed
to all patients without any exception who
were under the neuroleptic treatment, It
means that only an incessant process of
the paranoid type needs a maintenance
therapy for the purpose of prowracted ac-
tion in a permanent though weakened psy-
chopathological disorder, while with the
attacks favourably terminated of periodic
schizophrenia the maintenance therapy is
not only useless, but often is counterindi-
cated. It seems to us that with this very
circumstance, in particular, all daw about
repeated admissions to the psychiatric insti-
tutions during the time of mass neuroleptic
treatment are connected. This permits so-
me authors using summary Statistic estima-
tion to be sceptical about the use of psy-
chopharmacological drugs.

The solution of the question of the value
of this or that therapeutic method is w0 be
sought not in the expanded statistical in-
vestigations which combine in one group
patients with various prognosis types, va-
riants, stages of the course, but in the
thorough clinical studies based on an accu-
rate, clinically proved classification of psy-
chiatric disorders and taking as its aim an
establishment of well-grounded indications
to the use of this or that psychothropic
drug, Only in such a condition one may
rely on the trustworthiness of the data ob-
wined through statistic operations, and as
well as o avoid the diversity of views
characteristic of the psychiatric literature
at the present moment. and frequently the
controversy of certain authors in relation
to the effectiveness oi the psychothropic
drug therapy.
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SUMMARY

The author believes the only reliable
criterion for the classification of mental
disorders is the clinical principle, according
to which the course of the disease is con-
sidered o be a pattern like process in
which the psychosis and its course display
an individual clinical picture. It is on this
very principle that Soviet psychiatrists base
both nosological classification of mental
diseases and their forms and subforms res-
pectively.

The administration of the psychothropic
drugs makes it possible not only o give
more precise definitions, but also 1o receive
new data important for practical purposes.
For instance, with the help of stimulators
it appears possible to solve with a higher
degree of precision the problems of delimi-
tation of manic depressive psychosis from
some forms of schizophrenia with similar

outward features. It also gives more precise
classification within the nosological forms.
Dara are obtained on different reacting w
treatment with psychotropic drugs of schi-
rophrenic  patients with the continuous
form (paranoid type) and recurrent course
{depressive-paranoid and oneiroid catato-
nia), This pertains as to the different dy-
namics of the psychical status during the
period of treatment so to the modification
of course of the disease with long term of
neuroleptical medicaments ({intensification
of the periodicity}.

The contradicting views on the efficien-
cy of therapeutics are, to some extent, due
to the fact that the clinical classification
of mental disorders in connection with the
administration of psychotropic drugs is
underestimated while only statistical me-
thods are used.

RESUMEN

El autor considera que el Gnico criterio
de apreciacion vilido para la clasificacion
de las enfermedades mentales es el princi-
pio clinico que consiste en estudiar el curso
de la psicosis como proceso regido por le-
yves determinadas y sefala la unidad del
cuadro clinico y de la evolucion de la en-
fermedad, Fundiandose en este principio los
especialistas sovicticos han elaborade una
clasificacion nosolégica general y una cla-
sificacion de rtipos y subtipos de una psi-
cosis dada,

El empleo de productes psicotrdpicos
permite la precision de los eriterios clini-
cos establecidos y ademas la posibilidad de
reunir nuevas informaciones de interes
para los médicos. De esa manera por me-
dio de los estimulantes se podra obtener
una mejor solucidon a los problemas que
ofrece la identificacion de las psicosis ma-
niaco-depresivas y de las esquizofrenias si-
milares a este tipo de psicosis; también
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sers posible precisar la clasificacion dentro
del cuadro de las entidades nosologicas, El
autor hace observaciones concernientes al
caricrer diferente de las reacciones al tra-
tamiento segin que la esquizofrenia sea de
evolucion continua (tipo parancico) o sea
de evolucion pezriodica (catatonia depresi-
vo-paranoica y oneroide). Las observacio-
nes han hecho resaltar las diferencias de
dinamica del psiquismo durante el trata-
miento asi como también los cambios ocu-
rridos durante la evolucidn de la psicosis
bajo el efecto de neurolépricos administra-
dos durante anos (periodicidad acentuada).
La subestimacion que deriva del empleo
generalizado de productos psicotropicos,
del interés de la clasificacion clinica de las
psicosis en beneficio de meros estudios
estadisticos, e una de las causas de la di-
versidad de las opiniones dadas por los
investigadores de métodos de tratamiento
eticaces.
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RESUME

L'auteur considers que le principe clini-
gque qui consiste @ etudier le cours de la
psychose comme un pProcessus regi par de-:.
lois bien détermindes, er realisant 'unite
du tableau clinique et de 'evolurion de la
maladie, est le seul critére valable d'appre-
ciation d'une classification des maladies
mentales. Cest sur ce principe que les alie-
nistes sovietigues ont fondé leur classifi-
cation nosologique en genéral et lear clas-
sification des formes et des sous-formes
d'une psychose donndée.

L'emploi des produits psychotropes per-
met non seulement de préciser des critéres
tlinigues érablis de la classification, mais
encore de recueillic des renseignements
nouveaux qui ne manqueront pas d'inte-
resser le praticien. Clest ainsi gu'au mo-
yen des stimulants, on pourra mieux ré-
soudre les problémes posés par 'identifica-
tion de la psychose maniaque-depressive
et des formes de schizophrenie qui lui res-

ZUSAMME

In der Klassifizierung psychischer Sti-
rungen hiilt der Autor fiir das einzig si-
chere Kriterium das khinische Prinzip. das
den Krankheisverlauf als ecinen geset:-
mafiigen Prozess betrachter in dem sich
die Einheit des klinischen Bildes der Psy-
chose und thres Verlaufes vollzieh.

Gerade auf diesem Prinzip  berubet
sowohl die nosologische Klassifizierung
psychischer Erkrankungen, als auch die
der Form und Subform im Rahmen jeder
von diesen Erkrankungen. Beide dieser
Klassifizierungen werden von den sowjeti-
schen Psychiatern verwender.

Die Anwendung der psychotropen Mirtel
erlaubt es, nicht nur die schon festgestell-
ten klinischen Kriterien der Klassifizie-
rung genauer zu bestimmen, sondern auch
newe, fur die Praxis wichrige Angaben zu
hekommen.

Es gelingt, z.B.. mit Hilfe der Stimulato-
ren viel qualifizierter die Fragen der Ab-
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semblent, et de préciser la classification
dans le cadre des nosologiques. L'auteur
rapporte des observations concernant le ca-
ractére différent des réponses au  traite-
ment selon que la schizophrenie soit a evo-
lution continue (type paranoiaque) ou @
evolution periodique {catatonie depressive-
paranoiague et oneroide ). Les observations
ont fait ressortic des différences de dyna-
migque du psychisme pendant le traitement,
aussi bien que des changements survenus
dans I'evolution de la psychose sous I'effer
de neuroleptiques administrés pendane des
annees  (périodicité accentuée). La sous
estimation, par suite de 'emploi généralisé
des produits psychotropes, de l'intérér de
la classification clinique des psychoses au
profic des seules méthodes statistiques, est
une des causes de la diversité des juge-
ments portés par les chercheurs sur 'effi-
cacite du traitement.

FASSUNG

grenzung der manisch-depressiven Psychose
von den duflerlich dhnlichen Varianten der
.Schi.zuphrunie u losen, und die Klassifizie-
rung in den nosologischen Formen genauer
zu bestimmen.

So, zB. werden die Angaben iiber
verschiedene Reagirung auf die Behand-
lung mit psychotropen Miteeln der Schi-
rophrenickranken  mit ununterbrochenem
(wahnlicher Typ) und periodischem Ver-
lauf (depressiv-wahnliche und pneroidische
Katatonie) angegeben. Es bezieht sich
sowohl auf verschiedene Dynamik des psy-
chischen Zustandes im Behandlungsprozess,
als auch auf die Verinderung des Krank-
heitsverlaufes oder auch auf mehrjihrige
Anwendung von neuroleptischen Medika-
menten ( Verstirkung der Periodizitit).

Die Unterschitzung klinischer Klassifi-
zierung psychischer Storungen wegen brei-
ter Anwendung der psychotropen Mitrel
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und Gebrauch nur stavistischer Methoden
st einer der Grunde verschiedensr Seell-

ungnahme der Forscher zum Erfolg der
Therapie.
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The Role of Biological Psychiatry in the
Modern Treatment of Psychoses

The introduction of Wagner-Jauregg's ™'
matlaria treatment marked the breakthrough
of biological methods of treatment in the
era of therapeutical nihilism. This was the
tirst time that a promising therapy had
been brought into psychiatry after centu-
ries of merely sympromatic methods of
wreatment: further milestones on the road
toward a more acrive treatment of psycho-
ses were the electric shock treatment (Cer-
fetti and Biwi)y '*, the cardiazol treatment
{ Meduna) *', and the insulin coma treat-
ment (Sakel) 1",

The therapeutic impulse of those times
was rooted in certain fundamental concepts
on the nature of psychoses, It was a time
when at least schizophrenic psychosis was
considered a “somatosis”, a time during
which fundamental work on the hereditary
basis of schizophrenia was done by many
ill.i[hl.'lr"_'i o BT, 1A, B4, 1T, ME, ¥1, W4, AT, A= 40
b, 45, 47, 48 4D, Fil '.;:L

Almost concurrently, however, the so-
called purely psychogenetic school was
hl:ing :i&‘v&:!upch based in the main on
the work of Frewd ', but also on that of
Adler ' and Jung ™. lts contemporary ex-
ponents belong both tw orthodox psycho-
analysis and to individual psychology, both
to behaviorism and to collective psycho-
logy. The Russian views two, based on
Paplovs's theory, and the "Daseinsanaly-
ge” 19 2 5 (related in its origins (o existen-
tialist philosophy) have made significant
contributions to our knowledge of the
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personality set-up of schizophrenic patients
and their environment, and of their mu-
tual relationships.

Fundamental misunderstanding arose
owing to an indistinct division between
“erklirende” and “verstehende” psycholo-
gy *° - a division such as Jaspers *® had al-
ready called for. This went so far and so
deep that the more extremist representatives
of each school —on one side the purely
psychogenetic school and the organic-he-
reditary school on the other— faced one
another without the faintest spark of un-
derstanding. An important contributory
factor was that the science of heredity
itself had been somewhat compromised
by political infiltration so much so that
to this day its results are looked upon with
suspicion.

Nonetheless these last decades saw a
growing convergence of the two schools.
Orthodox  psychoanalysts like Rado #9. 4
and others consider the basic disturbance
in schizophrenia as a disturbance in ego
development; but it is precisely these men
who call themselves genetic psychologists,
thereby hinting chat they postulate a ge-
netic basis to that developmental distur-
bance which will in individual life be
covered up and shaped by a number of
defense mechanisms. On the other hand
the exponents of medical genetics are in-
vestigating to an increasing extent factors
bearing on social environment and psy-
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chodynamic development. This step had
becomsz the more urgent as even research
on twins had shown differences in the
theoretically expected concordance in psy-
chotic uniovular twins.

Even though Kalimaan®- " marks congor-
dance in uniovular schizophrenic twins at
8605 while concordance in biovualar twins
stands at 239, this is nonetheless a fairly
clear pointer to the genetic fixation of
schizophrenic psychosis; but it also shows
that the manifestations of a schizophrenic
psychosis must depend on other factors be-
cides the genetically fixed ones.

The postulation of the concepr of the
oscillating expressivity or changing pene-
trance of a gene in research on heredity
in schizophrenia shows that other factors
than the primary genetically fixed factor
will play their part in releasing the dis-
etse  ( manifestation), in shaping a psy-
chosis (from a psychopathological view-
rpint), and in determining the further
fate of the sick person (his social re-adap-
ration ).

A few years ago Blewler '' wrote: "It
seems one must accept that hereditary
Fictors and other factors (such as en-
vironmental ones) are inseparably inter-
connected, withour being able at present
to know more about the interrelation of
those two most impormant factors governing
the ethiopathogenesis of schizophrenia®,

But in the course of the last decade the
introduction of psychopharmaca in  the
srevtment of psychosis (and particularly the
confrontation of the therapeunical resulis
of "older methods™ and of psychopharma-
cological treatment) have led o new con-
cepts on the nature of psychosis and on
the basic effects of the various therapeutic
e s 1. 4 86 T, B, 20, TN, :||_

We thought from the very first thar each
new therapeutic measure —and this inclu-
des psychopharmaca— ought to have its
definite and specific place in the overall
reertmont plan of psychosis. At the same
time, this meant that we have had w re-
vise to some extent our ideas about the
position of older traditional methods of
treatment.

2 -~
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It must be stressed chat all these things
would hardly be poassible without the ba-
sis of an exact clinical diagnosis. Such a
dizgnosis must ser out both from psycho-
pathology and from a thorough depth-
psychological investigation of the psycho-
dynamics of each individual case. In acrual,
concrete fact this means that we decide to
usg this or that therapeutic measure accor-
ding 1o the nosological categorization of
the grear classical subdivisions of endoge-
ncus psychoses (according to Kraepelin) *';
according to the predominant symptom —
the targer symptom—; and according to the
given individual psychedynamic develop-
ment. Let us illusirate the therapzutic
views current at our clinic on hand of
endogenous depression and the group of
schizophrenias,

Let us state from the ouset that while
upholding a clear dividing line beoween
neurosis and psychosis, we at the same time
consider both the group of endogencus
depressions and the manic-depressive ill-
nesses as a nosological unit quite distinee

!

from the group of schizophrenias % ' = 27
a1, ue
We mean by depressive moods within
the framework of newrosis a secondary
reaction of the personality that sets in
after the attempt o use existing neurotic
defense mechanisms has failed. On  the
other hand we consider that true endoge-
nous depressive phases are the expression
of a genuine biological occurrence, and
consequently assign endogenous recidivious
depression on principle o the circle of the
manic-depressive psychoses, Admitedly, a
number of psychogenic mechanisms and
neurotic defense mechanisms may dominate
to a slighter or greater degres in various
stages of endogenous depression. We know,
o, that the classical overall symptoms of
melancholia are woday rather rare and have
been replaced to a large extent by neuro-
tically mixed forms of depression. We
nonetheless have good reason o hold fast
to this diagnostic classification.
It has been repeatedly proven thar it is
not possible to heal such forms of endoge-
Yal K
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nous depression by psychoterapeutic means.
A persistent depressive syndrome holds the
possibility of atempted suicide: unfortu-
mately a not inconsiderable percentage of
successful suicides of our times are cases of
unrecognized depression. During the [last
10 years more than 10 percent of all cases
of attempted suicide admitted o the clinic
were diagnosed as cases of endogenous
depression.

According 1o the dominant principal
symptom this group of endogenous de-
pression 15 subdivided as follows:

a) a form in which impairment of ba-
sic vitality, inhibition, and a slowing down
of all vital processes predominates. In our
experience this group has reacted best o
anti-depressive drugs with clearly marked
Foosting effect, but also with increased
psychomotoric activity. These drugs are
Imipramin, Desmethyl-lmipramin, Trime-
primin, etc. We also noted that psycho-
pharmaca on their own often did not suf-
fice, and we have had to carry cur a series
of electric treatments in quite a numbwer
of cases. The best psychopharmaca (such
as, for instance, Protryptilene) cannot, ac-
cording to the authors, achieve a remission
rate of over 60%, while electric treatment
still achieves the higher remission rate of
850¢. We shall return later to a combine.l
reatment of psychopharmaca and electric
shocks,

by A form of endogenous depression
in which excessive psychic tension, fear,
and agitation are the predominant symp-
toms. This form of depression is the most
dangerous from the viewpoint of possible
suicide attempts, because inhibition has
been broken through to a large cxtent

We cannot bear out the opinion of va-
rious investigations, which would allow
anti-depressive effects o treatment with
neuraleptics only, Nonetheless it is preci-
szly in this group of depressions thar anti-
dﬁpﬂai&iwl with a strong sedation effect
(such as Amytryptiline) or a combination
of antidepressives and neuroleptics can be
uﬂ“fullj' administered. In more than 505
of all cases this treatment nezds to be com-
bincd with electric shock.
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¢}l A form of endogenous depression
in which hypochondriac developments pre-
dominate, Throughout the world resules
with this particular group have made the
poorest showing, These depressive moods
are, after all, only phases within the fra-
mework of a personality development of
long standing which, owing w fixation on
body phenomena and focusing on one’s
own body, are not easily accessible 1o any
form of therapy.

In our experience this group shows the
hest results in a treatment with MHO-
inhibitors: this we carry out in the form
of a short concencrated therapy ( Stoss-
Therapie ).

d}  Endogenous-depressive phases, whe-
re a clear organic background is discerni-
ble. This can occur in cerebral sclerosis,
genzral age-conditioned changes within se-
nile dementia, afrer head injuries, in me-
tabolic diseazes such as cndm;r:inup:lrhi*.t,
dinbetes mellitus, diseases of the heart and
the circulatory system. It is obvious that
the [End:.'m,].r to relapse of these depressive
states will vary with the given possibility
of treating the body disease, and with the
pussible disappearance of a constant re-
leasing factor. From a therapeutic view-
point it is therefore necessary to trear both
the internal and endocrine discases, and
other diszases, while administering ancide-
pressive treatment, For this group drugs
with slighter side-effects than those of the
highly potent antidepressive are indicared:
this means, in murn, that one is faced with
a longer period of waiting for the mo-
ment of maximum effect.

e} Psychotherapy of endogenous reci-
divious depression should be considered
merely an in-between therapy, particularly
indicated with regard w the prophylaxis
of relapses. Bur we think thar in an exis-
ting endogenous depressive phase a psy-
chotherapy that goes over and beyond the
framework of a psychologic treatment or
of an environmental therapy is not possi-
ble: so suitable contact can be found tw
the patient because the disease depression
erects a barrier between doctors and pa-
tient. The more importance must be pla-
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ced on the enlightment of the patient's
surroundings, the environmental arrange-
ments that are indicated — since cach me-
lancholiac has the well known tendency w0
draw his environment into the melancho-
lic syndrome.

SCHIZOPHRENIA

We hold fast to the unity of the group
of schizophrenias and the possibility of di-
viding it clearly fron the other grear psy-
choses. We take the heredity for gramted,
and moreover assume thart a “hasic disour-
bance” on a psychological level corresponds
in the "Erlebnisvollzug” to a disturbance
on a metabolic level 3 # 7. & 27, 2K 9. 30
H P H

It is precisely in this group that a
number of therapeutic measures reaching
from biclogical methods of treatment to
individual and group therapy must be
employed in order 1o get the optimum
effect as regards re-integration or ar least
social re-adaptation.

We also insisc on differentiating bet-
ween the schizophrenic process and the
defect after the process has run its course,
because this differentiation carries signifi-
cant therapeutical implications. Of course,
nowadays we look upon the schizophrenic
defect as being considerably more dynamic,
and as the expression of a more or less
unstable balance, comprising a reduction in
the level of energy, dysdifferentiation and
also the re-appearance of pre-formed de-
fense mechanisms during the phase of re-
habilitation based on the individual psy-
chodynamic of each individual patient. The
inter-action of the various therapeutic mea-
sures can be shown quite clearly on hand
of the various subdivisions of schizophrenic
psychosis,

We continue using as before electric
treatment and full insulin shock. In recent
years, however, changes in indication have
arisen as a result of a new heuristically
valuable subdivision of schizophrenic pro-
cesses. In cases of acutely threatening ca-
tatonia  {(according w Stawder) we feel
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thar electric treatment of a special kind
{3 reatments at 15 minutes interval each)
are vitally indicared.

In other phase-like processes of schizo-
phrenia (those where restitutio ad integram
is achieved without formation of defect)
a series of electric treatments still remains
the quickest and safest way for the com-
plete recovery of the phase. In this group
we nowadays often make combined use of
neuroleptics during the start of treatrment
and during the re-adaptacion phase. Psycho-
therapy in open group and occupational
work therapy have their well-defined pla-
ces in the overall plan of treatment.

The full insulin coma treatment is still
the necessary basis of treatment in the in-
termittent progressive form (in remissions
and relapses) of schizophrenia correspond-
ing to the former concepr of paranoid
schizophrenia. We use the combination of
cardiazol or electric shock within the
framework of the insulin treatment to re-
inforce the insulin effect.

Both individual and group psychotherapy
— and in isolated cases environmental the-
rapy — will be used in the rehabilitation
of such patients, according two the phase
of remission and the specific situation of
the case.

During recent years we have had part
successes with Thioproperatin  rearment
{ Majeptil) in primary progressive form of
schizophrenia  {(hebephrenia). Nowadays
we succeed, in these processes which were
formerly often resistant 1o every other the-
rapeutic measure, to re-socialize a number
of such patients by means of repeated
Majeptil treatment. We are of the opinion
that treatment with Thioproperatin should
be carried out w the point of a clear Par-
kinsonian syndrome, to the appearance of
extra-pyramidal dyskenesis.

In mixed psychoses (a combination of
schizophrenia with MDI) neuroleptics will
to some extent be used for the sedation of
fear and agitation, while antidepressives
will be used to a lesser extent as treatment.
Trearment with antidepressives always
holds the danger of activating schizophre-
nic symptoms.
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In those torms of mixed psychoses which
heal with defects a series of electric treat-
ments is frequently used and shows the
highest percentage of remission rates,

In those processes which have a progres-
sive character where defect symproms of
a schizophrenic nature can be proven dur-
ing intervals, we carry out an insulin coma
fréatment.

Psychic methods of treatment wo are
being used within the framework of an
overall plan of treatment. Our own  posi-
tion can be briefly outlined as the follow-
ing: We regard active psychotherapeutical
treatment in psychosis as a part of trear-
ment, and we cannot say that the psycho-
therapeutical method alone is successful in
the field of psychoses,

We do not make extended use of
analytically uncovering methods of the psy-
chogenetic releasers. We are less concerned
with individual treatment than with a new
pattern in the disturbed family and social
relationship of the patient. We epdeaver
o attn a manageable balance for prople
who after their disease still carry remnant

SU M

The theoretic concepis on the nature of
psychosis and s ethiopathogenesis are out-
lined. We believe in a multifactorial ge-
nesis: while assuming that psychosis has
an organic basis, we do not by any means
deny that a numbzr of psychodynamic, so-
ciodynamic, and culwiral factors play a ro-
le in shaping the psychoses.

Hence in the treatment of psychoses weo
we believe in the necessity of an exact cli-
nical diagnosis. Along the lines of KRAE-
PELIN we believe in the unity of schizo-

IN THE..

symptoms of their psychosis; from various
viewpoints we hence prefer group therapy.

Nowadays we know that the formartion
of groups, which started in hospital during
the phase of bhiological treatment, has s
continuation in the psychotherapeutic
group, in work therapies; after the patient
is discharged, in the form of therapeutic
clubs that allow the sick person w forge
his human relationships in a new form
that suits him. It must not be forgoten
that these patients’ clubs help man in his
conflicts with his surroundings by giving
him a considerable support, and a feeling
of safety through apportenance w  his
group.

In some cases the setting-up of day and
night clinics has helped w prevent the
breaking up of social contacts buile with
such difficulty in the ouside world, We
are nowadays ready to carry out trentment
in the evening {whether it be neuroleptics
treatment or eleceric shock trearment) in
order to keep the sick person at his place
ETE WI]'TJ'L

MARY

phrenia, in the dofinibility of MDI and
of neuroses. By making use of psychothe-
rapeutic endeavors in the widest sense of
the word, by means of environmental
treatment and post-institutional social wel-
fare of patients we try to create as wide
a framework of treatment as possible, In
our opinicn an optimum treatment of psy-
chosis is possible only when taking into
aoccunt cthiopathogenetic factors, and by
deciding on a differentiaved treatment ac-
cording to the prevailing symproms,

RESUMEN

Son senalados los conceptos teoricos acer-
ca de la naturaleza de las psicosis y su
etiopatogénesis; creemos que el origen de
las psicosis se debe a una multiplicidad

Vaill 1, = MNumblisr 1 15isiT

de factores. Si bien afi-mamos que la base
de las psicosis es orginici, no negamos en
absoluto el papel desempefiado por una
serie de factores pricodinamicos, sociodi-

~ 23



INTERNATIONAL JOURNAL OF NEUROLOGY

namicos y culturales én su caracterizacion.

De aqui que creamos también en la ne-
cesidad de un diagnostico clinico exacto.
Ssegun los lineamientos de KRAEPELIN
creemos en la unidad de la esquizofrenia,
en la definibilidad de las MDI y las neu-
rosis, Empleando una labor psicoterapén-
tica en el mas amplio sentido de la ex-
presion a través de tratamiento ambiental

v la atencion social post-institucional de
los pacientes tratamos dz amphar al ma-
ximo los limites del tratamiento.

A nuestro criteric solo es posible un
tratamiento apiimo  de las  psicosis siose
tienen en cuenta los factores etiopatogend-
ticos y si se adapm el tratamiento de
acuerdo con los sintomas predominantes en
cada caso.

RESUME

Ce rtravail esquisse les points de vue
théoriques sur la nature des  psychoses,
leur étiologie et pathogenése. Notre point
de vue est la genése multifactorielle. Mous
supposons une base organique des psycho-
ses sans repousser pour cela linfluence
d'une serie de facteurs psychodynamigues,
sociodynamiques et culturels.

Ainsi nous basons la thérapie des psycho-
ses sur un diagnostic clinique exact et nous
tenons a l'unité de la schizophrénie dans
le sens de KRAEPELIN et a la possibilice

ZUSAMME

Es werden die theoretischen Anschauun-
gen iber das Wesen der Psychose und de-
ren Atiopathogenese skizziert. Wir stehen
auf dem Standpunkt einer multifaktoriellen
Genese, wobei wir eine organische Grund-
lage der Psychose annehmen, jedoch keines-
wegs eine Reine von psychodynamischen,
soziodynamischen, kulwurellen Momenten
einen Einfluss auf die Ausprigung der
Psychosen absprechen.

Auch in der Therapie der Psychosen
halten wir deshalb an der Notwendigkeit
ciner exakten klinischea Diagnosestellung
fest. Wir halten auch im Kraepelin'schen

de la disuinguer de la folie circulaire et
des névroses. Mais nous essayons cepen-
dant de donnmer au traitement un cadre
aussi large que possible en y introduisant
des mesures psychothérapeutiques dans le
seng le plus large, la therapie de milieu et
la post-cure sociale. Une thérapie des psy-
choses tour a fair satisfaisante n'est possi-
ble qu'en considérant tous les facteurs étio-
pathogénétiques d'une fagon differencice
selon la prévalence des sympromes,

NFASSUNG

Sinne an der Einheit der Schizophrenie,
der Abgrenzbarkeit zum MDK und zu den

curosen fest, Wir versuchen jedoch, durch
Einbezichung von psychotherapeutischen
Bemiithungen im weitesten Sinne des Wor-
tes durch Milieutherapie und soziale Nach-
betrevung der Patienten den Behandlungs-
rihmen soweit als miglich abzustecken,
Unter Bericksichtigung einer atopathoge-
netischen Komponente und durch emne dif-
ferenzierte Therapie je nach der Privalenz
der Symprematik, ist unserer Meinung
mach erst eine optimale Therapie der Psy-
chose miglich.
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Basic Actions of Psychoactive Drugs

While the pharmacology of the periphe-
ral nervous system has reached a certain
degree of maturity, our knowledge of the
maode of action of drugs in the central ner-
vous system is still very incomplete. This
may well be due 1w the difference in com-
plexity between the two systems. There is
nothing to suggest there should ctherwise
be a basic difference in their organization.

As is well known, the points of amack
of the great majority of drugs acting on
the peripheral nervous system are the neu-
rohumoral transmission mechanisms. With
our present knowledge of the biochemisiry
and physiology of the nerve cell this is not
astonishing. The funcrion of the neuron is
1o release s transmitter —a specific che-
mical compound of high physiological ac-
tivity— in the right amount and at the
right time. In order to do this it must be
able w react properly w incoming signals,
which as a rule are the transmiters re-
leased from other neurons. These two cha-
racteristics of the neuron, fe. specific sen-
sitivity (o transmitters on one hand, and
the manufacture, storage and release of its
wn trensmitter on the other, form a natu-
ral basis for selective awack by drugs.
Agents interfering with functions more or
less common to all cells, such as oxidarive
phosphorylation and general membrane
permeability, cannot be expected o zer
with the same high degree of selectvity.
In fact, attempts o explain the action of
centrally acting drugs apart from unspeci-
fic depressanss such as the general anes-
thetics 1in such terms have pr{nrud Frungless,
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The introduction of the modern psycho-
active drugs has meant a significant step
forward in psychiatcy. In basic research
these drugs have proved imporant in seve-
ral respects. One aspect seems particularly
impressive: the drugs have become valua-
hle tools in atempts w build a bridge be-
tween the peripheral and the central ner-
vous system: for the first trmme the frrimci-
ples of wewrobumaoral transmission can be
fruitfully applied to the pharmacology of
the central wervons system. In the present
survey this aspect wall b fn‘lplmsittd.

Criteria for chemical transmission in the
parioheral and central nerveus systems

Ever since the experiments of Loews ™,
there has been a discussion EOING ON as 1o
which criteria should be satsfied by trans-
mitter substances. There seems o be gene-
ral agreement that criteria of morphologi-
cal, biochemical, physiological, and phar-
muacological nature are all essential, I is
but natural that these criteria have been
modified somewhat since the owenties,
taking into account the development of
the research field since that time.

. Celluwlar localization of trawsmitters.
It 15 evident that a substance must occur
in the axonal terminals of neurons in or-
der o funcrion as their transmitter. Need-
less to say, the direct demonstration of this
point by means of purely chemical tich-
niques is difficult, if not impossible, Uneil
recently, the evidence was indirect only
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and consisted mamnly in the demonstration
of the substance in non-terminal parts of
the neurons and in its disappearance from
vissues fellewing denervation, For aceryl-
choeline this situation sull prevails, With
the advent of a new histochemical wechni-
gue it has become possible o demonstrae
the accumulation of some monoamines in
the synaptic widenings ("'varicosities™) of
central and peripheral nerve terminals #°
2147 as 4 Such accumulation affords in
itself strong support for the assumption
that the substance is a transmitter, al-
though additicnal evidence is necessary to
prove the point. The following monoami-
nes have been demonstrated o have such
4 Ttransmitter-like”  intraneuronal  distri-
bution:

noradrenatine (NA): in peripheral sym-
patheric neurons and in neurons of the
brain and spinal cord of mammals,

dopamine (DA): in neurons of the
brain ¢f mammals and in neurons of
molluscs,

adrewaline (A): in sympathetic neurons
of the frog,

S-byedroxyteypramine (5-HT): in neu-
rons of the brain and spinal cord of
miammials as well as in neurons of mol-
luscs,

With respect o the swbeellnlar localiza-
fiaw one further point may be added, In all
the known cases the transmitter is stored in
particles, by eleciron microscopists referred
to as vesicles bur generally known as sto-

el ; e BH. M5 44 43 hn
rege granules G

2. Cellular localization of enzymes res-
fronsible  for transmitter systhesis, Io s
generally considered as a requirement that
the neuron should be capable of synthesiz-
ing its transmitter, Theoretically this does
not seem absolutely necessary, but in all
konown cases this requirement sezms 1o be
fulfilled. The following enzymes must be
assumed w occur in neurons, since their
activities are very much reduced following
neuronal degeneration: choline acetyla-
e %L DOPAJS-HTP decarboxylase *,
beta-hydroxylase, responsible for che siep

8~

DA-NA " The neuronal localization of
tvrosine hydroxylase and of trypiophan hy-
droxylaze has not yet been demonstrated
but is supported by strong indirect evi-
dence.

3. Aw enzyme responsible for the local
fnactivation of the transmitter is generally
required but again perhaps not theoretical-
lv necessary in all cases, because inactiva-
tion may take place also by escape into the
circulation and by reabsorption inte the
nerve (erminal. Inactivaring enzymes thac
have been demonstrated locally, both in the
ceatral and the peripheral nervous system,
are acetylcholine esterase {[sce Koelle 7,
monoamine oxidase (MAQ), and catechol-
O-methy] transferase (COMT )], The cellu-
far localization of the latter two enzymes
will be further discussed below,

4. Stimudation af the wewvons sbhonuld
vesudt in rvelease of the substance. 1In the
peripheral nervous system this has been
demonstrated for acetylcholine, adrenaline
{ trog heart), and noradrenaline ( mamma-
han symphatetic system, see Fuler %), In
the central nervous system the release of a
monoamine, e, 3-HT, following electrical
stimulation of descendent spinal axons has
been demonscrated .

5. The accumulation of the swhstance
o the sywaptic cleft showld be accompa-
wicd by a change in the activity of the
prast-synaptic sewron., In the peripheral
nervous system these effects can be demons-
trated e.g. by close arterial injection or lo-
cal application, Ia the central nervous sys-
tem the problem is more difficult. Close ar-
terial injection cannot be applied, bzciuse
the transmitters generally do not penctrate
through the blood-hrain barrier. Loecal an-
plication has been successfully tried in
come  casts  (see below), The following
three procedures have also proved successful,
1} administration of precarsors (DOPA
and  S-hydroxy-tryptophan)  alone or in
combination with MAO inhibitors, 2) ad-
ministeation of reserpine to animals pre-
treated with MAO inhibitors, resulting in
release of monoamines from the nerve end-
ings inte the synapric cleft -—as can be de-
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monstrated by means of the new histoche-
mical fluorescence technigue (unpublished
data of Hillarp's laboratcry), and 3) admi-
nistration of large doses of MAO inhibi-
vors, resulting in accumulation, and finally
release into the synaptic clefts, of mono-
amine transmitters, Marked changes in neu-
ronal activity have been observed follow-
ing procedures 1) w 3}.

6. Drwgs interfering with the degrada-
tion or physiological activity of the subs-
tance showld influence the effect of nesro-
swal stimulation aceordingly.  There are ex-
ceptions to this rule, however (see Gud-
deam '), A prerequisite, which is often
not fulfilled, is sufficiently detailed know-
ledge of the mode of action of the drugs in
(uUEstion.,

When all these criteria are considered,
there can be no deubt that adrenaline, nor-
adrenaline and acerylcholine serve as trans-
mitters in the peripheral nervous systems
of vertebrates. As to . the central nervous
system, a strong case can be made for 3-H'T,
noradrenaline and dopamine, even if 100
percent proof has not yer besn obtained.
The case for acetylcholine is perhaps not
equilly convincing (apart from the bran-
ches of spinal motoneuronal axons nner-
viating the Remsbaw cells, sce Eccles '),
but still good enough o be regarded as ac-
ceptable ftor all Pm:;tical purposes.

CHLORPROMAZ IVE
RESERFINE

u
. fErVe &nding
MHIPRAMINE

Munil=ep 1

'CHOACTIVE DRUGS

Cifferent sites of drug action en the
transmission mechonism

For the uwnderstanding of the mode of
action of psychoactive drugs it is necessary
to consider in some detail the events tak-
ing place during neurohumoral transmis-
sion, Sipce some of the most important
psychoactive drugs seem to interfere par-
ticularly with monoamine transmission,
the discussion will deal primarily with this
group of transmitters.

When a rerminal axonal branch of a ner-
ve cell approaches its targee cell it under-
goes certain changes *7. 4= 4% 99 55 The
originally smooth fiber becomes uneven
thmuj_;h the cocurrence aof bead-like 2nlar-
gements, so-called varicosities, which are in
close synaptic contact with dendrites or the
soma of the target neuron. These varicosi-
ties are particularly rich in storage granu-
les {or “vesicles”, according o the termi-
nology of the electron  microscopises),
which contain the transmitter in high con-
centration, The varicosiites are also rnich in
mitechondria, indicating high metabolic
activity, These varicosities are the factories
which syathesize, stwore and release the
transmitter. The apparatus necessary for
this work (enzymes, granules, mitochon-
dria, ete.) are probably built in the soma
of the nerve cell and cransferred to the
varicosities pig the axon.

Fig. 1. — Hypathetical
model illustrating the
PATICNS Processes in-
prlped I Mmoo Tog e
fransntission, and the
sites of altack of four
different types of pay-
choactive drugs. - For
further explanation,
gee bext,
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The schematic drawing in Figure 1 ser-
ves to illustrate how such a varicosity ope-
rates. The starting material is an amino
acid, tyrosine in catecholamine-storing neu-
rons (cf. Figure 2} and uyptophan in
5-HT neurons (¢f. Figure 3). The amino
acid entzrs the varicosity {(arrow 1) ria a
blood capillary and che extracellular space
— possibly it also has tw pass through a
NSebuwann cell (in the peripheral nervous
system) or a glia cell {in the central ner-
vous system). By means of a number of
enzymes (see Figures 2 and 3) the amino
acid is converted to the transmitter (Mami-
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Fig. 2. — Simplified scheme illusirating the
main pathways in the formation and de-
gradation of dopamine (DA) and nor-
adrenaline (NA)., - DOPA 1-3 4-dihy-
droryphenylalanine. MT = J-methoryly-
ramine. NM = normetanephrine. DOPAC =
JAd-dihydroryphenylocetic wcwd, DOMA =
Jddihydrorymandelic acid. HVA = homo=
vanillic acid. VMA = panillylmandelic acid,
MAQ = monoamine oridase. COMT = ca-
techol-J-methyl iransferase, - Ceriain ifi--
termedigte metabolites and alternatipe
pathways are nor :hown,
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ne” ), which is taken up by the granules and
incorporated into a storage complex (ar-
row 3). (In the case of NA the last step
in the synthesis s.e. the side-chain hydro-
xylation of DA, probably takes place in the
storage granule). The transmitter s now
available for release by the nerve impulse,
which by an unknown mechanism acts on
the granule to release the transmitter from
the storage complex into  the i:.rnaptl'c
cleft {arrow 7). The transmitter can now
combine with its receptor on the rar-
g (Veffecror™ ) newron and can thus exert
its characteristic excitatery or inhibitory
action on this neuron. The termination of
the effect may bz brought about by three
principally different mechanisms, 1) enzy-
matic breakdown, 2) reabsorption by ner-
ve terminal (arrow 2), and 3) diffusion
and escape via the blood vessels (arrow 9;
this route is probably of minor importance
in the central nervous system, since the
transmitters do not readily pass through the
blood-brain barrier). In the case of brain
3-HT monocamine oxidase (MAO) is the
d{:minatinp;, if not the only inactivating en-
zyme. Also for the catecholamines this en-
zyme is important, but another pathway is
J-0-methylation by means of catechol-O-
methyl transferase (COMT). It appears
that MAO primarily serves as a security
villve inside the nerve terminal {(arrow 41,
while breakdown by COMT (arrow §)
chiefly occurs after release into the ex-
tracellular space (see Carlsson) =" 2L 22
However, also MAO seems o be avail-
able for the inactivation of extracellular
transmitter. For example, release of 5-HT
from the isolated spinal cord into the sur-
rounding Ringer solution could be detec-
ted only after MAO inhibirion .

These various processes involved in the
transmission machinery represent potential
sites of drug action. In fact, the detection
of these processes and the demonstration
of their functional importance is largely
the result of drug studies. Below a brief
survey will be given of the present status
of research with regard 1o the action of
some psychoactive drugs on transmission
mechanisms. Four groups of drugs of ma-
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jor clinical interest will be primarily con-
sidered.

Reserpine and other drugs aocting en the
slorage granules

Reserpine inhibits the transmission  me-
chanism of peripheral adrenergic ner-
ves 'h " and probably also of other new-
rons, whose transmitters are influenced in
similar manner, ie. central NA, DA and
5-HT neurons, Reserpine has been found
to block the incorporation of transmitter
into the storage granules % % % B¢ jead.
ing to depletion and, consequently, block
of transmission. There is, however, no di-
rect correlation between the level of trans-
mitter and the degree of transmission blo-
ckade, This is probably explained by the
occurrence of two {(or more) different
pools in the storage granules "'. One
small pool with a high turnover rate ap-
pears to be directly involved in the trans-
mission mechanism, while a major fraction
serves as a store and is essential only when
the synthesis of the transmiwer is insuffi-
cient . 2% 5 The blockade of transmis-
sion caused by reserpine appears o set In
and recover before the rotal transmitter le-
vels are fully depleted and replenished,
respectively, but i1s more closely correlaved
to changes in the small, I:um."r.iunﬂlly L
tial pool. In similar manner it is possible tw
explain the fact that the major part of the
transmitter |-noradrenaline can be replaced
by a less active analog such as d-adrenaline
without impairment of transmission 7.
Needless to say, great caution must there-
fore be exercised in attempts w evaluate
the physiological significance of changes in
total tissue monoamine levels.

When the incorporation of transmitier
into the storage granules is blocked by re-
serpine, newly formed transmitter as well
as transmitter leaking out of the granules
{arrow 6, Figure 1) accumulate in the cy-
twplasm of the nerve ending, leading w
increased oxidative deamination by MAO
farrow 4) and accumlation of acid meta-
bolites ' 7', Remarkably enough, this ac-
cumulation persists longer than would be

Vel 06, = Numbior 1 19165

expected * ', The cavse of this pheno-
menon is obscure, Possibly mechanisms such
as those discussed below under chlorpro-
mazine are at work.

Tetrabenazine and a oumber of other
synthetic benzoguinolizines seem 1o act es-
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Fig. 3. — Simplified scheme illustrating the

main pathway in the formation end degra-

dation of S-hydrorytryptamine (5-HT). -

i-HTP = S-hydrorytryptophan. 5-HIAA

d-hydroryindoleacetic ocid, - An  inter-

mediafe aldehyde ziep between 5-HT and
S-HIAA is not shown.
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scntially as reserping, except that they have
a shorter duration of acrion and relatively
weak effects on the peripheral adrenergic
system. In support of identical sites of ac-
tion it has been found thar pretreatment
of animals with tetrabenazine proteces the
animals against the longlasting sedative and
amine-depleting action of reserpine ** *,

A number of benzoguinolizines are able
to disrupt cenditioned avoidance reactions
and produce a number of other depressant
central actions in doses which do not af-
fect amine levels. An example of this is
benzquinamid. In this case we are probably
dealing with another as yer obscure mecha-
nism of action,

Chlarpromazine, baloperidol and reiafed

drugs. In spite of the fact these drugs ha-
ve so many actions in common with reser-
pine and terabenazine, they do nor affec
monoamine levels.

Their :lhi']l'l].r tin l]l.'l.il}' a) the moncra-
ne accumulation induced by MAO inhibi-
tors, b) the monoamine depletion caused
by reserpine and ¢) the permeacion of e.g.
trypramine into the brain, appears (o be
secondary to the hypothermia caused by
large doses of these drugs™ 7. Recently
another effect of chlorpromazine and halo-
peridol  on monoamine metabolism  has
been observed., This effect is produced al-
ready by low doses and s unrelaved w h}'-
pothermia, It was first observed that the
accumulation of the 3-O-methylated meta-
bolites of dopamine and noradrenaline, i.e.
i-methoxytyramine and normemnephrine,
respectively (see Figure 2), was specifical-
Iy enhanced by treatment with chlorpromi-
zine or haloveridol ', Later it was found
thar these drugs, when given alone, caused
and increase in the concentratigns ul the
acid dopamine metabolites 3, i-dihydroxy-
vhenylacetic acid (DOPAC) and homova-
nillic acid (HVA) ' This accumulation

*  According to Quinn et al. tetrabenazine
is unable to prevent reserpine-induced nor-
adrenaling depletion, Unpublished experi-
ments of this laboratory show, however,
that tetrabenazine protecti brain noradrena-
hine, dopamine and 5-HT to aboul the sam:
extent

a2 -~

of basic and acid metabolites probably re-
flects an increased monoamine turnover,
The mechanism of this effect has not been
clucidated. The most reasonable explana-
tion appears to be that we are dealing with
i compensatory activation of the transmis-
sion mechanism, possibly due to activation
of moncamine neurons by a feed-back me-
chanism, According to this line of think-
ing the primary action of chlorpromazine
would be to block the action of the trans-
mitter by combining with the receptors of
the target neuron, As is well known, chlor-
premazine blocks  peripheral adrenergic
Feceplors of the -n'j:b.rr—typi; and alleviates
some of the central and peripheral actions
of catecholamines and 5-HT accumulating
after the administration of the precursors
DOPA and 5-hydroxytryprophan, respecti-
vely, Haloperidol appears to share only the
central activity with chlorpromazine.

It is noteworthy that chlorpromazine
and haloperidel do not cause an INCIease
in the 5-HT membolite 5-hydroxyindole-
acetic acid ', This may indicate thar these
drugs interfere more with catecholamine
than 5-HT transmission or that compensa-
tory stimulation of 5-HT neurons 15 MHIC 54
readily brought about as in the case of do-
pamine neurons. As to the effect on nor-
adrenaline metabolites, only the normera-
nephrine data mentioned above are availa-
ble as yer

It may be concluded thar not only reser-
pine and tetrabenazine but also chlorpro-
mazine and haloperidol interfere specifi-
cally with the metabolism of monoamines
in the brain. In order to clarify the mecha-
nism and functional significance of the ef-
fects further investigation is necessary, par-
ticularly in the case of the later two drugs.

Monoamine oxidase (MAQ) inbibitors,
When discussing the MAOQO inhibitors it is
important o keep in mind that very few
of the available members of this group in-
terfere with monoaming transmission only
by virtue of their activity as MAO inhi-
hiters. Iproniazid has a well-established
adrenergic blocking activity and has cen-
tral depressant propertics— possibly  also
a resule of recepror blockade. Pheniprazine
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and tranyleyproming have amphetamine -
like properties, and tranylcypromine has
been shown to cause release of noradrena-
line in brain **, Nialamide and possibly
also pargyline appear tw be relatively pure
MAQO inhibitors. From the experimental
peint of view this is, of course, an advan-
tage, From the clinical point of view this
does not necessarily hold true. Among psy-
chiatrists there seems o be a wide-spread
impression that several of the newer MAO
inhibitors are less potent than iproniazid
as antidepressanes. It might well be asked
if a receptor-blocking and sedative compo-
nent is favourable for an antidepressant. It
is interesting to note that there are good
reasons to raise the same question in the
case of the imipramine group.

In any event, the activating and mood-
elevating properties of MAQO inhibitors are
well established, as are their ability w in-
hibit MAO and to raise the levels of cate-

cholamines and 5-HT in the brains of
several mammalian  species, including
man "% %% In experimental animals it

has been shown that the symproms of cen-
tral excitation caused by nialamide do not
develop in parallel with the amine accumu-
lation but seem to set in when the capacity
of the moncamine stores js exceeded, resul-
ting in overflow of transmitter into the ex-
tracellular space. As a sign of this over-
flow, O-methylated metabolites start w ac-
cumulate at an increased rate ™. This
course of events may be explained on the
basis of the model of Figure 1. Owing to
the intraneuronal localization of MAQ,
inhibition of this enzyme will primarily re-
sult in accumulation of intracellular and
thus physiologically inactive transmitter.
Only when the capacity of the store is ex-
ceeded will overflow into the extracellu-
lar space occur. Not until then will the
cransmitter be available for activation of
the receptor and for breakdown by COMT
(cf, Carlsson®").

MAQ inhibitors are able o counteract
the sedative effect of reserpine, provided
the dose of the lacter is not too  lar-
ge 't " In experiments of this kind it is
important to keep the animals in a warm

vl 1k — Wikflar | | LI

environment in order to prevent reserpine-
induced hypothermia, which otherwise will
retard amine synthesis and thus delay the
restorative action of MAO inhibitors =,

If reserpine or tetrabenazine is adminis-
tered after MAOQO inhibition, a syndrome
characterized by marked central excitation
and signs of sympathetc stimulation deve-
lops rapidly. The reserpine-induced disap-
pearance of monoamines from the brain is
partially prevented. The excitation appears
o be due o release of monoamines into
the extracellular space, as demonstrated
histochemically in Hillarp’s laboratory
{unpublished data). For further discussion
of the mechanisms involved in the inter-
action between MAO inhibitors and reser-
ping, see Carlsson ™,

The imipramine group. The discovery
of the powerful antidepressant properties
of imipramine at first did not seem to fir
in with experimental observations, accord-
ing tw which imipramine appeared 10 act
merely like a weak member of the chlos-
promazine group. No doubt imipramine
and related antidepressant agents possess
a chlorpromazine-like, probably receptor-
blocking action, but they also have an-
other effect, which aces in the opposite di-
rection. In the peripheral adrenergic system
they potentiate the effect of nerve sti-
mulation or of administered noradrenali-
ne ** *L %2 In all probability this effect
15 brought about by blockade of the trans-
port of extracellular noradrenaline through
the cell membrane intw the cytoplasm of
the nerve ending (arrow 2, Figure 1). Di-
rect support of this has been obtained by
histochemical observations in Hillarp's la-
boratory {unpublished data). Earlier it
had been found that the upmkc of H'-nor-
adrenaline by tissues is blocked by imipra-
mine ** **. In all probability imipramine
has a similar action in brain, It blocks the
uptake of H%-noradrenaline by brain sli-
ces ' and counteracts several central ac-
tions of reserpine and tetrabenazine *% 17,

Within the imipramine group a certain
correlation appears o exist between anti-
depressant and  noradrenaline-sensitizing
activities “**2,  Amitriptyline is less acti-
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TABLE
Agents cousing deficiency of monoomines et receptors

Agent
Reserpine group
Tetrabenazine group

Chlorpromazine group
Haloperidol group

Dopacetlamide group
Alpha-methy]l DOPA
Alpha-methyl m-tyrosine
Guanethidine

Bretylium

ve with respect to the latter etfect while
removal of one of the two methyl groups
on the nitrogen yizlds more active com-
pounds. Chlorpromazine and several rela-
ted neuroleptics are able o block the mem-
brane transport of noradrenaline, but this
does not necessarily resulr in sensitization
to the transmitter because of a simulia-
neously occurring receptor  blockade. Ir
secems possible that a certain balance be-
tween blockade of membrane transport and
of receprors results in optimum  antide-
pressant properties. The theoretical expla-

Probable mechanis
Blockade of storage granules

— -

Blockade of monoamine receplors

Inhibition of synthe:is

Inhibition of release

mation of wuch a paradoxical phenomenon
imust await further studies,

Orber agents. The chief mechanisms by
which drugs may cause deficiency and ex-
cess of monoamines ar receptors are sum-
marized in Tables 1 and 2 respecuvely,
where also some agents of as yer mainly
experimental interest have been included.
The dopacetamide groups have been found
to inhibit the first step in the synthesis of
catecholamines (tyrosine = DOPA) and
5HT (uypophan —+ S-hydroxy-trypto-
phan); they 1) have certain central depres-

TABLE 2
Agents cousing excess of monoamines ot receptors

Agent

DOPA
DOPS!:
5-HTP
o-Tyrosine
m=Tyrosine
Amphelamines
Tryptamines
Mescaline, LSD and rclated

hallucinogens
MAQ inhibitors
COMT inhibitors
Imipramine group
Cocaine

Probalile mechanism

Precursor of DA {(and NA)
Procurszor of NA

Precursor of 5=-HT
Precursor of o-tyvramine
Precursor of m-tyramine
Catecholamine analogs

5-HT analogs

Monoamine analogsz 7

Inhibition of monoamine breakdown
Inhibition of catecholamine breakdown
Blockade of uptake by nerve endings

*

L3 threo-L=3 4-dihydroxyphenylserine (does not occur phys=iologically;
normally NA is formed from DA).
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snNg pr{]p::rl:ir_-i 2y cause a decrease in brain
monoamine levels, 3) block the amine ac-
cumulation and central excitation induced
by MAO inhibitors, 4) potentiate the de-
pressant effects of reserpine and chlorpro-
mazine 2% *% Alpba-methyl DOPA is chie-
fly used as an antihypertensive drug but
may cause sedation, mental depression, par-
kinsonian symptoms and lactation. Thas
drug thus has several properties in com-
mon with the major tranguillizers. As an
analog of the catecholamine precursor DO-
PA it probably acts by interfering with
monoamines, but its mechanism of action
is not yet known. It was introduced as an
inhibitor of DOPA/5-HTP decarboxylase
but probably has other more important ac-
tions, eg. inhibition of the rate-limiting
first step in the synthesis of monoamines
icf. the d::lmmtamidﬁ} and interference
with monoamines vie decarboxylation pro-
ducts  (see Carlsson *').  Alpba-methyl
metatyrosine is closely related w alpha-
methyl DOPA but secems 1o be less active
in certain respects. Guawetbidine and bre-
tylism are capable of inhibiting monoami-
ne relzase by the nerve impulse {arrow 7,
Figure 1) but do not penetrate into the
brain (see Shore ™). Consequently they
have only peripheral actions.

The main advantage of the monoamine
frrecursors (Table 2) is that they, in con-
trast to the monoamines themselves, easily
penetrate into the brain. Since the DO-
PA/5-HTP decarboxylase (probably a sin-
gle enzyme, see Rosemgrem ™) is mainly
localized two the monoamine neurons, the
monoamines formed from the administered
precursors are chiefly tound in the same
locations as physiologically, with the reser-
vation that eg. 5HT may be formed not
only in 5-HT neurons burt also in catecho-
lamine-containing neurons, and eice versa.
The fact that the syndromes produced by
DOPA and 5-HTP are murkfdl}' different,
nevertheless indicates that discrimination
between the two mkes place. Probably this
is brought about at the recepror level.

Unphysiological amino acids, such as
DOPS and o- and m-tyrosine, are also subs-
trates for the decarboxylase. The syndrome

Yol i Sqamleer 1, = | RLTF

produced by these aminoe acids resembles
that caused by DOPA and is probably cau-
sed mainly by an action of the decarboxy-
lation products on catecholamine receprors.
The amino acids themselves are pharmaco-
logically inert'7- “',

Certain  catecholamine and trypramine
analogs (Table 2) are able to penetrate
through the blood-brain barrier and to pro-
duce central actions resembling those of
the catecholamine and 5-HT precursors,
The important ampbetamines probably
should be looked upon as catecholamine
analogs. Mescaline, [8D and related balln-
cinagens probably also act as monocamine
analogs, although the mechanisms involved
are ohscure.

Agents which cause duficicncy of mono-
amines at receptors by different mecha-
nisms (Table 1) in general tend to poten-
tiate each other's actions. The same holds
true for agents acting in the opposite di-
rection (Table 2). Furthermore, the drugs
of Table 1 in general antagonize those of
Table 2, and vice versa.

Functional systems invelved in the action of
drugs interfering with brain moncamines

An as yer rather vague picture of the
mode of action of some of the major psy-
choactive drugs is slowly emerging. This is
mainly the result of the accumulation of
pharmacological, biochemical, and clinical
data. In Table 3 the various symptoms in-
duced by deficiency or excess of monoami-
nes at receprors are summarized, and the
neuronal pathways tentatively involved are
given. It is evident that the moncamines
play a part in a great number of funcrional
systems and ar practically all levels of the
nervous system. It should perhaps be em-
phasized thar all functional systems are not
equally sensitive o a given drug and chat
drugs acting in the same direction may dif-
fer considerably in their actions on diffe-
rent systems. For example, reserpine and
other drugs causing blockade of the stora-
ge mehcanism and, consequently, of trans-
mission, in general seem to have a wider
sepctrum of action  than chiurpmmazinc
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FUMCTIONS INFLUEN-
CED BY MOMNOAMINES

Hipher imi¢grotioe
functions
Spontaneous medility
Explorative behaviour
Responses Lo uncondi-
tioned stirmuli
Responses Lo condifioned
whimuli
Emotional reactions
M ood
EEG activntion
Motor functions
Extrapyramidal funetions

Conwalsion threshald

Spinal reflexes

Semzory furctions
Light sensitivity

Other fersory functians

Autonomic functions
Sympaihetic
Higher centers

Spinal centers
{intermedislatersl
kTR TR TE ]

Sympoathetic ganglia

Peripheral organs

Para:ympatheiic
Higher centers

Centers of lower brain
stem and spinal cord

Parnsympathetic ganglia

Endocrine funciions
Amnteriaor pituitary
{ prolaction; ACTH)

Paosterior piluitary

Other endoerine glands
{r.g. Elands of
pancrens, thyreoid)

Chromaflin cells
Mast cells
Enterochromalfin cells

Blood platelets
= threshold @ lowered.

TABLE 3
Funciional systems involved in the odion of druas interfering with monsamines

EFFECT OF RE-
CEPTOR-BOUND

MONOAMINE
LACK EXCESS

ar —

-

PATHWAYS TENTATIVELY
INVOLVED

MA and 5-HT (DA?, AT)
ngurons from mesencephalon
i various structure: in
lelence phalon and  dieneve-
phalon (partly in the limbic
sysleml.

Wigro-neostrintal DA neurons,
5-HT neurons from mesencepha-
lon to meostristum.,

Azcending neurens from  mis-
encephislon,

NA and 5-HT neurons from
lower brain stem lo anierior
and postzrior homs.

Raotinal inhiwitory DA
RIS,

HNeourons o various sensery
nuebed.

HA and 5-HT neurons from
misencephalon to hypo-
thalamiic anta.

NA and 5-HT neurons from
lower brain siem,

Paszibly interneurons of
wanglia,
Postganglicnic neurans,

Meurons ascending  from
mesencephaton o hypo-
thalamic area?

NA mnd 5-HT neureons from
lower brain stem o para-
sympathetle nueclel of braln
stem and spinal cond

NA neurons of unknown
origin ferminating .9,

in imtestinal katramural
ganglia.

DA (and NAT) neurons [rom
arcuaie nucleus o primary
capillary plexus of

pituilary porfal sysiem.

WA (and 5-HT) newvrons frons
mesencephalon to supraoplic
and parnventricular neciel
Moncamine: in glandular
cells.

Catecholamines,
Monoamines in masi colls,

5-HT in entervochromaifin
cells.

5-HT In plotelets,
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and other receptor-blocking drugs. The in-
creased light sensitivity with blepharos-
pasm, the pamsj.rmpathl:tic stimulation and
the increased sympathoadrenal impulse flow
characteristic of reserpine are thus not ob-
served after chlorpromazine trearment. It
may be that not all monoamine receptors
are sensitive to chlorpromazine, in analogy
to the sitwation in the peripheral adrener-
gic system. A certain blocking action of
chlorpromazine on cholinergic and possib-
ly other receptors may be an additional fac-
tor. However, the similarity between the
two groups of drugs is more striking than
the differences and involves, for example,
the following actions: inhibition of spon-
tanecus motility, of explorative behaviour,
of responses to unconditioned and —in
even lower doses— conditioned stimuli, of
emotional reactions, extrapyramidal disour-
bances leading to parkinsonism, and in-
crease in prolaction secretion resulting in
mammary growth and lactation.

The mencamine pathways involved in
bigher integrative functions are now being
investigated in dewmil. In all probability
they originate in the mesencephalon where
a considerable part of the monoamine neu-
rons are located *%. In the caudal part of
the mesencephalon these cells are almost
exclusively of the 5-HT tvpe; they are loca-
teel predominantly in the raphe nuclei
The NA cells occur almost exclusively in
the rosteal part, where they are chiefly lo-
cated in the reticular formation and in a
basal m:dial area dorsal w the interpedun-
cular nucleus, From the cells of these va-
rious mesencephalic areas axons ascend,
partly within the limbic system, o wide-
eorend regions within the telercephalon
and the diencephalon (Fexe, unpublished
data). On the whole, these pathways seem
to exert a facilitating influence on their
target structures, It seems reasonable to
suggest that they are activated by various
afferent stimuli and thus participate in
alerting responses which are so characteris-
tically inhibited by the major tranguillizers
(see, for example, the EEG studies of
Pscleidt, Steiner and Himwich 7' ). Further
investigation will reveal to what extent a
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closer localization of the different functions
—and differentiation between them— 15
possible.

When the higher integrative functions
have been inhibited by drugs such as re-
serpine or chlorpromazine, they can be
largely restored by administration of the
catecholamine precursor DOPA but not by
the 5-HT precursor 5-hydroxytryptophan,
which may partly exert an unfavourable
influence **- 4% %% T4 3% T (also Hanson
unpublished data). The data support the
view that catecholamine-containing negu-
rons are involved in these higher func-
tions. Although they provide lictle infor-
mation on the role of 5-HT neurons they
do not exclude the possibility (which
4 priori seems likely) thar also these neu-
rons are involved in higher integrative
functions.

The recently discovered nigro-neostriatal
DA pathway ' which is responsible for
the high DA concentration in the nens-
triatum ' '* seems to be involved in the
extrapyramidal disturbances produced by
the major tranquillizers or occurring spon-
tancously. This pathway seems to be cha-
racteristically destroyed in non-drug-indu-
ced parkinsonism, with severe domamine
depletion in the substantia nigra and in the
neostriatum '* (for further litcrature see
Carlsson 2%, Sourkes **), DOPA partial-
lv alleviates the motor disturbances of
ﬁ:m-dru_q induced parkinsonism in man "'
5.HTP is less active in this respect. In ratsg
the extrapyramidal disturbances cavsed by
major tranguillizers seem to be related to
an increased alpba and a decreased gam-
ma motoneuron activity *'. Thise changes
are efficiently counteracted by administra-
tien of DOPA or 5-HTP . The data sug-
gest that also 5-HT neurons may be invol-
ved in extrapyramidal functions. In fact, the
5.HT level is fairly high in the neos-
eriatum "',

Even though by far the major fraction of
brain DA belongs to the extrapyramidal
system, it should be kept in mind that DA
neurons also occur elsewhere, For examnble,
a compound which 1n all pr:}hﬂhilily is DA,
has been detected in a pathway originating
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in the hypothalamic arcuate nucleus and
terminating in the primary plexus of the
pituitary portal system *". It is presuma-
bly involved in some of the actions of ma-
jor tranguillizers on the pititary. Another
DA system has been detected in the ren-
na; it may be involved in the increased
light sensitivity caused by the reserpine-
tetrabenazine group **. Probably other DA
pathways exist.

Space does not permit a detailed discus-
sion of the various functions itemized in
Table 3. In general it may be said about
the monoamine pathways involved, that
with few exceptions they originate in the
mesencephalon or in lower parts of the
brain stem from where they ascend to va-
rious brain regions as mentioned above, or
descend to nuclei in the brain stem and
spinal cord. The spinal cord seems o con-
tain no monoamine cell bodies. The des-
cendent spinal pathways appear o exert
mainly Facilitating but partly inhibivory
influences on spinal reflexes® * % 3% and
to cause inhibition of spinal sympathoadre-
nal centers “. This inhibitory influence of
monoamine transmitters may explain cer-
tain paradoxical drug actions, e.g. the hy-
potensive action of MAO inhibitors and the
signs of sympathoadrenal stimulation ob-
served after administration of reserpine and
related agents.

It is interesting to note that parasympa-
thetic bulbar and spinal centers are inner-
vated by NA and 5-HT neurons (Dabis-
fraem, Fuxe, Hillarp and Malmjors ¥, and
unpublished data). Presumably these neu-
rons exert an inhibitory influence, Blocka-
de of monoamine transmission in  these
areas may explain some of the signs of pa-
rasympathetic stimulation observed afrer
treatment with reserpine and tetrabenpazi-
ne. However, within the parasympathetic
as well as the sympathetic system mono-
amine pathways may interfere at both
higher {e.g. hypothalamic) or lower levels
{e.g. peripheral ganglia or nerve endings).
Particularly in the sympathoadrenal system
this will result in a complicated picture
with stimulation of certain functions and
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centrally or peripherally induced inhibition
of others.

It has been suggested that NA is chiefly
concerned with sympathetic  (“ergotro-
phic”}, 5-HT with parasympathetic ("tro-
photropic” ) centers. The two moncamines
would thus antagonize each other ', His-
tochemical data show, however, that both
monoamines occur in both systems. It is
at present hardly possible 1o classify the
two amines as each other’s synergists or an-
tagonists. Most probably the former holds
true in some systems, the later in others.
It is noteworthy that, judging by precur-
sor studies, 5-HT has a negative and carte-
cholamines a favourable influence on con-
ditioned avoidance reactions,

There is some support for the view that
acetylcholine and catecholamines serve as
each other's antagonists in the brain, just
as they often do in the peripheral nervous
system. Local applications of acetylcholine
and NA in the preoptic area have thus been
found to cause sleep and alertness, respecti-
vely **. Analogous observations have been
made by Yamaguchi, Ling and Marezyns-
Ei "7, who also observed that 5-HT ap-
plied locally in certain areas promoted
sleep. The central stimulating and even
psychotomimetic actions of several anticho-
linergic drugs are in line with the assump-
tion of a balance between acutylchc:]ine and
NA within the limbic system.

The extrapyramidal system provides an-
other example where a catecholamine and
acetylcholine probably are antagonists, In
addition to the above-mentioned DA path-
Wiy a non-monoamine containing nigro-
neostriatal pathway exists ', Comparison
with the data of Shwte and Lewis™ on
cholinesterase-containing  systems of the
brain suggests that this pathway is choli-
nergic. The favourable influence of choli-
nergic blocking drugs on parkinsonism sug-
gests that this pathway antagonizes the
DA pathway. The face that the two path-
ways run closely together might explain
why the production of parkinsonism by
experimental lesions has not yer proved
successful.

- IUET
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Transmission mechanisms have long been
recognized as the chief argewss for drugs
with selective actions on the peripberal
nervous system. Evidence is accumulating
thar this holds true also for the central ner-
vous system. Several major groups of psy-
choactive ﬂrug: (e.g. the rH&rpinE-:EIrﬂhE-
nazine group, the chlorpromazine-halope-
ridol group, the monoamine oxidase inhi-
bitors, the imipramine group, the amphe-
tamines, and certain hallucinogens) in all
probability act by interfering selectively
with the moncamines noradrenaline, dopa.
mine and/or 5-hydroxyuypramine in the
brain. In recent years sirong evidence has
accumulated that these monoamines occur
in neurons, where they are concentrated in
the specific storage granules of the synap-
tic nerve-ending varicosities. This together
with biochemieal, phﬁi:}lngil:nl amd FI-I'I:I'I‘I!'-
macelogical data constitutes strong eviden-
ce that the monoamines serve as transmit-
ters in the cencral nervous system. The ma-
jor tranquillizers inhibit and the antide-
pressant drugs stimulate chese transmission
mechanisms.

RESU

Los mecanismos de transmision fueron
reconocidos durante mucho tempo como
objetive de drogas de accion selectiva so-
bre el sistema nervioso periférico. Cada
ver son mas numerosas las evidencias que
indican que esto es valido igualmente en
cuanto al sistema nervioso cewfral, Varios
importantes grupos de drogas psicoactivas

Wl sipmber 1 (L1

cal Diseases and Blindress the Air Force
Office of Scientific Research, OAR (Grant
AF FOAR 64-30) through the European
Office of Aerospace Research, United Sta-
tes Air Force, and from the Swedish Stare
Medical Research Council.

MARY

By means of combined histochemical and
hicchemical technigues it has become pos-
sible to map out the morcamine-contain-
ing neurcnal pathways in the brain and
spinal cord and thus to define the morpho-
logical and functional systems influenced
by the psychoactive drugs. Although this
work is as yet only in ous beginning. it
scems possible to link several of the main
actions of the psychoactive drugs with spe-
cific functional systems at various lovels of
integration. For example, the actions of
psychoactive drugs on higher integrative
functions may be uwp'lninm.l by actions on
noradrenaline  and  5-hydroxytryptamine
pathways originating in the reticular for-
mation and other areas of the mesencepha-
lon and ascending —partly within the lim-
bic system-— to various telencephalic and
diencephalic regions, The extrapyramidal
actions of these drugs may be partly ex-
plained as due to an effect on a nigro-neos-
triatal dopamine pathway, Similarly, ac-
tions on spinal centers and on avtonomic
and endccrine functions have been partly
clucidared.

MEN

i e). los grupos reserpina-tetrabenazina,
c'orpromazina-haloperidol, imipramina, los
inhibideres de la monoamino oxidasa, las
anferaminas y ciertos alucinogenos) muy
crobablemente actiuen interfiriendo selscu-
vamente con las monoaminas noradrenalina,
dopamina y o 3-hidroxitriptamina en el ce-
rebro. Recientemente s¢ han  acumulado
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poderosas evidencias en cuanto a la exis-
tencia de estas monoaminas en las neuro-
nas, donde se¢ concentran en los grinulos
especificos de almacenamiento de las vari-
cosidades que se encuentran en las termina-
ciones nerviosas sinapticas. Sumados a eswo
los datos bioquimicos, fisioldgicos y farma-
coldgicos constituyen una evidencia mis en
cuanto al papel de transmisores que desem-
penan las monoaminas en el sistema nervio-
so central. Los tranquilizadores fuertes in-
hiben estos mecanismos de transmision, las
drogas antidepresivas los estimulan. Por
medio de técnicas histoquimicas y bioqui-
micas combinadas ha sido posible determi-
nar las vias neuronales que contienen mo-
noaminas en el cerebro y en la médula per-
mitiendo asi la definicion de sistemas mor-
fologicos v funcionales influidos por las
drogas psicoactivas. Aunque esta tarea esti

en sus comienzos, parece probable relacio-
nar las principales acciones de las mencio-
nadas drogas con sistemas funcionales espe-
cificos a diversos niveles de integracion.
Por ejemplo, las acciones de eswas drogas
sobre funciones integrativas clevadas pue-
den ser explicadas por la accion de las vias
conteniendo noradrenalina y S-hidroxitrip-
ramina originadas en la formacian reticular
y otras dreas del mesencéfalo v ascendiendo
—£n parte dentro del sistema limbico— so-
hre varias regiones telincelilicas v dience-
talicas, Las acciones extrapiramidales de es-
tas drogas pueden explicarse en Harte como
debidas al efecto ejercido sobre una via
nigro-neostriatal  conteniendo  dopamina.
Irualmente, las acciones ejercidas sobre los
centros medulares vy sobre las tuncionss
autdnomas y enddcrinas han sido elucida-
das en parte.

RESUME

Les mécanismes de transmission ont ¢
reconnus pendant longremps comme but
des drogues d'action sélective sur le syseé-
me nerveux periphérique. Des evidences
continuent a saccumuler qui  indigquent
que cela est valable aussi pour le systéme
nerveux cenfral, Des groupes importants de
drogues psychoactives (p. ex. les groupes
réserpine - tétrabenazine, chlurpmmﬂzine -
halopéridol, imipramine, les inhibiteurs d
la monoamine-oxidase, les amphétamines et
certains hallucinogénes) actuent trés pro-
bablement en interférant selectivement
avec les monoamines noradrénaline, dopa-
mine et/ou 5 hydroxitriptamine dans le
cerveaw. On a accumulé récemment de
fortes évidences quant a 'existance de ces
monoamines dans les neurones, ou elles se
concentrent dans les granules spécifiques de
réserve des varicosités qui se trouvent sur
les terminaisons nerveuses synaptiques. A
ceci sajoutent des données biochimiques,
ph}'siﬂ!ﬂgiquﬂ et pharmacologiques ql,u'
constituent une évidence de plus quant au
role de transmission joué par les monoami-
nes dans le systéme nerveux central. Les

40 ~

rranguilliseurs forts inhibent ces moecanis-
mes de transmission tandis que les drogues
antidépressives les stimulent. Par moyen
de techniques histochimigues et bicchimi-
ques combinées il a éé possible de deter-
miner les wvoies neuronales contenant des
monoamines dans le cerveau et dans Ia
moélle et aussi la définition de systiémes
morphologiques et fonctionnels influences
par les drogues psychoactives, Bien gue ce
travail soit dans ses premiere étapes, il pa-
rait probable de rapporter les principales
actions des drogues psychoactives a des
systemes  fonctionnels speécifiques @ plu-
sieurs degrés d'intégration. Par exemple, lvs
actions de ces drogues sur des fonctions in-
tégratives clevées peavent étre expliquees
par l'action dzs voies contenant noradréna-
line et S-hidroxitriptamine originées dans
la formation reticulaire et daurres aires du
mesencephale ¢t ascendant —en  parniz
dans le systéme limbique— sur plusicurs
régions  télencéphaliques et diencéphali-
ques. Les actions extranyramidales de ces
drogues  peuvent s'expliquer en partie
comme dues a Veffet exercé sur une voie
1 96T
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nigro-neostriatele contenant de la  dopa-
mine. Egalement, les actions exercées sur
les centres medulaires et sur les fonctions

ZUSAMME

Die Transmissionsmechanismen sind seit
langem als die Haupt Angriffspunke
fuer die Medikamente mit  selckriver
Wirkung beim periferischen Nervensystem
anerkannt worden. Es gibt immer mehr
Beweise dass diese Tasache auf fuer das
Centrale ler\"{.'l'l!i-}'!itl.‘m gile. Verschiedene
Hauptgruppen von psychoaktiven Miteln
{z.B. die Gruppen Reserpina Tetrabenazi-
na, oder die Gruppe Chlorpromazine-Ha-
loperidol, die Inhibitoren der Monamino
Oxidase, die Gruppe der Imipramine, die
Amphetanamine und gewisse Halluzinoge-
ne) wirken sehr wahrscheinlich  indem
<i¢ selektiv mit den menoaminen Noradre-
nalin, Dopamine und oder mit Jder 5-Hy-
droxitryptamine im Gehirn interferieren.
In den letztzn Jahren hat man starke Be-
weise gefunden, dass diese Monoamine in
ilen Newronen vorkommen, wo sie in
den spezifischen Depotkoernchen der sy-
naptischen Nervenendigungs- Varikcsitae-
ten konzentriert sind. Dies rusammen mit
den  biochemischen, physiologischen und
-.pharmakologischen Daten, stellt einen kla-
ren Beweis dar, dass diz Monoaminen als
Uehertraeger dienen im Zentralen Nerven-
system. Die meisten Tranguillisanten in-
hibieren und diz meisten Antidepressions-
mittel stimulieren  diese Uebertragungs-
mechanismen.  Mitels einer  Kombinier-

mutonomes of eawdocrines ont e [_'mrtirl-
lement clucidees,

MFASSUNG

ten Histochemischen und Biochemischen
Technik ist es moeglich geworden, die
monaminenthaltenden neuronalen Wege
in Gehirn und Rueckenmark festzustellen
und s die funktionellen und morphologis-
chen Systeme, die durch die psychoactiven
Medikamente beeinflusst werden, festzus-
tellen. Obwohl diese Arbeit erst in =einen
Beginne ist, scheint es moeglich zu sein
Verschiedenen  der Hauptwirkungen der
psychoaktiven Medikamente mit spezifi-
schen funktionellen Systemen bei verschie-
denen Integrationsniveaus in Zusammen-
hang zu brigen. Z.B. die Wirkungen psy-
choaktiver Medikamente auf die hoeheren
integrativen Funktionen kann durch die
Wirkungen auf Noradrenalin und 5-Hy-
droxitryptaminwege die in der Retikularen
Formation und anderen Zonen des Mesen-
cephalons entstehen, zum Teil im Lymbis-
chen System und in verschiedenen Regionen
des telencephalischen und  diencephali-
schen Systems aufsteigen, Die extrapyrami-
dalen Wirkungen dieser Medikamentz
kann teilweisse als effekt auf die nigro-
neostrigerten Dopamine— Wege erklaert
werden, In achnlicher Weise sind die Wir-
kungen auf die spinalen Zentren und auf
die autonomen und endokrinen Funktionen
teilweise aufgeklaert worden.
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Aspects of Biological Psychiatry

in Thailand

INTRODUCTION

Comparative Psychiatry allows to study
the most important aspects in mental health
activities. Social status, economic condi-
tons, customs, cultural background, edu-
cation and religions are analyzed in order
o promote a better understanding among
people of all creeds and races.

In the Orient, where ocoule prﬂr_‘:il:::!»
have existed for thousands of years and
where in some regions witchdoctors are
still regarded as belonging to an honorable
profession, mental illness is far from being
accepred and Psychiarry is atr its beginning,
Therefore psychiatrists have to explore the
social status and cultural phenomena con-
cerning their patients in order w introduce
modern psychiatric facilities in that par-
ticular society. Among the social factors
determining a cermin way of life and also
adjustment o the environment, religion
and philosophy have often proved to be
important. As mental health depends on
a proper adjustment to the environment,
these social factors become the concern of
Psychiatry in Thailand,

Thailand is the land of Thai race and
Thai means "FREE".

Thailand has been an independent coun-
try and enjoys her freedom since a thousand
years ago or even more. She 15 now the
matin crossroad of the Far East in this su-
prrsonic era. Social and cultural changes
have modified mental health conditions of
SOME Eroups of people, mainly youths and
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young adulis, which are of deep concern
at present.

The population, now 28 millions, has
always been attached to religious princi-
ples and has been characterized by cordial
relationship and brotherly love.

Incidence of mental illness has increased
5 vimes in the last 20 years. Psychiatric
services in Thailand were established 5)
years ago with the opening of the first
mental hospital or Lunatic asylum. There
has besn great progress in these last 2 de-
cades; bars from wards have been removed,
detention rooms no more exist and in their
place modern treatment including psycho-
therapy, pharmacotherapy, shock trearment,
neurcsurgery has been introduced, as well
as auxilliary treatment (occupational the-
rapy and recreation services).

At present we have 7 hospitals for men-
tal and nervous disorders with capacity for
6,000 beds, with a separate and indepen-
dent Neurological Hospital which s en-
tirely devoted wo Organic Neurological
cases and a Hospital for Mental Retarda-
tnon. Two child guidance clinics were set
up recently o act like mental health cen-
tres for pediatric cases. A drug addicrion
treatment centre was also opened in 1960
to fight against pmhlcms of opium addic-
tion and very serious situations in heroine
[ath N

We have one year post graduate training
in Psychiatry ar the Mental Hespital, but
fortunately enough our physicians  had
their training in US.A, and Eurcpe,

Vil, & wunwler 1 (RS 1
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There are 3 agencies working with va-
rious professional groups in the promotion
of mental health in Thailand. The Psy-
chiatric Association at the Mental Hospital
15 concentrating on psychiatric facilities
for its members and colleagues. The Neu-
rological Society at our Prasat Neurologi-
cal Hospital is constituted by a group of
neurslogists from medical schools and va-
rious hospitals interested in training and
rescarch in neurological sciences. A Neu-
rological Research Institute is now esta-
blished o work on Neuropathology, Phar-
macology, Biochemistry and Physiology
of the Nzrvous System.
The Mental Health Association is a
multiprofessional group working for the
Public Mental Health Education and co-
operates with other social agencies in
helping to solve social problems in juve-
nile cases, geriatric problems and cases of
unwanted children,
The main problems w be swudied are:
I. High incidence of sehizophrenics as
compared to other places even though
mental illness as a whole affects 1/5
of the patients affected in the Western
Countries. The incidence of mental
illness in Thailand is 1 in 1000,

Z. Problems of drug addiction with al-
most potential cases of hiding heroine
addicts,

SCHIZOPHRENIA IN THAILAND

In Thailand in 1950 of the 4000 mental
patients in hospitals, 7207 were schizophre-
nics — a higher proportion than among
the hospitalized patients in most westzen
countries. After intensive studies of the va-
rious factors which precipitate schizophre-
nic reactions we have come w the con-
clusion that psychological and cultural in-
Huences are of prime importance,

In order o go Further into these mat-
ters, the background problem must be
outhined. Persons with so-called constitu-
tional susceptibility to schizoprenia ®, ac-
cording to Freudian concepts are likely o
be affected severely by adverse experiences
in childhood . On this basis it would fol-
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IN THAILAND

low  that psychological swudies of child
development should receive high priority
in research into mental illness in general
and schizophrenia in particular.

Westerners always refer to cultural Fac-
tors producing schizophrenic like persona-
lity among the Thai patients *. In particu-
lar, some of our customs emphasize a quiet
way of life that may give rise in some
individuals to a lack of eagerness and
aggressiveness. Certain aspects of our mo-
ther- child relationship and child training
may lead to repressive reactions in psycho-
sexual development.

The slow wempo of the old-fashioned
lite of the country can be seen by open-
front shops, and the slow movement of
sampans on the river. In Thailand, babies,
infants and young children generally seem
w be weated gently and with considera-
tion, It is noticeable that they are often
in the arms of one or the other of their
parents; they are played with and fondled
a good deal; their feeding seems preuy
close to “demand feeding”. Litcle emphasis
is placed on tilet training. Children are
taught in an insistent but apparently gentle
way to be respectful o their elders. Less
wholesomely, they are probably along with
this, drilled into attitudes that are submis-
sive and nonaggressive, Toddlers often
seem to he extraordinarily quier and pa-
tient: occasionally some are “foo well be-
baved",

Child adoption 1s a very common cus-
tom. This is generally a compleizly infor-
mal adoption by a friend or relative.,
Sometimes it is done in the case of a child,
one or both of whose parents have died,
but it is often done simply because the
parents are poor and already have all che
children they can care for; they will give
a child 1o more prosperous friends or re-
latives for upbringing and education. This
may give rise 1o conflict when the children
grow up and get in contact with others
of normal families,

In adult life there is conflict now be-
tween the "old fashioned” way of life and
the "new fashioned” or Westernized cul-
ture, Even on superficial scrutiny it is ap-
parent that the swability and comforr of
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our way of life are not complete protection
from the effects of this increasing stressful
SITUA LI,

The old fashioned method of child
bearing * can be summarized as follows:

In the pre-natal period parents try their
Yery h{,'.“.' K} FI’E\'E‘I’I[ amy [l o the
foctus. Immediately afrer birth, the mother
wraps herself up with a rthick heated
cloth for about one month.

Three days atter its birth, the baby 18
placed in the cradle.

At the end of the first month a cere-
mony is arranged for the baby tw have
its hair cut for the first cime, and chis
15 an cccasion for the gathering of relaci-
ves. From the age of 3 1w 5 the children
are trained at home.

From 6 to 10 the children are sent 1o
school, tw private rteachers or tw live
with priests in temples.

At the eleventh year of age, the parents
arrange a grand ceremony for another
hair-cur,

From 11 to I8 is the period for normil
secondary education, During adolescence a
son’s two main duties are:

l. To join the priesthood for ac least
three months as a symbol of obedience 1o
the parents.

2. To get married, the marriage being
arranged by the parents,

The family is hierarchically organized
and usually comprises three generations
living together in the same home, The
most cminent figures are the male mem-
hers of the first generation: in second pla-
ce comes the father. From his early years
on, the child sees the complete obedience
ot his father vo his grandfather and learns
to feel the same way about his own father.
The authority of the father is so undispu-
ted that it does not require any extreme
form of forcing it; it is instilled in the
child so consistently that the facial ex-
pression, or an eye wink is sufficient to
achieve extreme restrictions in the child’s
hehaviour.

Western culture has scarcely affected
the lives of ordinary people, who sull live
and think in traditional ways. Amongst
the small minority who have been more

4 ~

inf uenced by Western customs, ostenta-
tious social entertainment and  automobi-
les, worrying about money and envy of
financial success are most evident. But the
attitudes implied in Western way of life
mieet the prufu-und di-sappru'.'al af Bud-
dhist principles, and the overwhelming
majority of Thais adhere sincerely o the
Buddhist reachings. With the encroachment
of "Westcrnization”, therefore conflice is
mevitable and it is already arousing the
anxicty of thoughtful Thais.

Respzct to one's elders and for autho-
rity is deeply ingrained.

All Buddhists must follow a  practical
code of conduct, known as the Five Pre-
cepts, which prohibit waking lifs, waking
what is not given, illegal sexual pleasure,
lying and intoxicants. These rules lead to
attitudes of kindness and non aggressive-
ness,

In developing these basic adeas, Bud-
dhists formed a unigue doctrine about the
self, If a man comes to a true realization
of the self, he loses all craving for world-
ly pleasures and possessions and can twrn
toward the ineffable or Nirvana.

As seen by the people of other parts of
the world these twenets seen o producs
en introvert character. Besides this, in
and around many temples all over the
country a certain number of peopls prac-
ricize MEDITATION, scmetimes sifting
in seclusion for days. One can easily see
some schizoid pictures in this group of
pecple. But they are all wormal and live
a bappy way of life

When we read the classical studies of
two distinguished anthropologists, Dr. Be-
pedict ¥ and Dr. Mead *, who have studied
lapanese and Balinese culmres respeco-
vely, the Thai character could he consi-
dered as being somewhere mid-way  be-
tween both cultures.

It would appear that in Thailand the
common characeer is moulded o schizoid-
like reactions by custom, culture, tradi-
tion, economic status and geographical si-
tuation.

In 1951 Dr. C. H. Gundry *, WHO con-
sultant on meatal bealth on an inspection
tour to study mental hygiene problems in

Viel. 0
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Thailand stared in his reporws: 7. .. the
relative frequency of schizophrenia is a
point that attracts one's attention. It would
be interesting to try to find out something
about the incidence of schizophrenia in
the total population. .. However the high
amount of schizophrenia in relation to the
amount of manic depressive psychosis is
probably significant. It is nowe-worthy that
the schizophrenia generally seems w be
quiet and biddable. 1 was told they did
not often develop highly organized affece
laden systems of delusions. It may be that
the reaction to frustration in this culture
is L}rpi{:all}r one of withdrawal rather than
one of hostilicy”,

In my view some of the elements in the
nature of the different types of schizophre-
nia psychoses stem from the anthropolo-
gical factors.

DRUG ADDICTION

Drug addiction is considered w be a
serious problem. It is more malignant than
a tumour and more epidemic than cholera,
because addiction auacks physical, mental
and social status of the individual, It is
very widespread, especially heroine addic-
tion in South East Asia. Hongkong, Singa-
pore, Macao and other places in this area
are seriously affecred.

The etioclogy of drug addiction is mul-
tifactorial and involves sociological, phar-
macological and psychological facrors.,
Among the important sociological factors
are association with criminals, slum-lhrin.g.
minority group pressures and memberships
In gangs.

The pharmacological factors are the ef-
fects of opiates which fulfill certain of the
potential addict’s psychological needs. The
most important effects are the reductions
in needs or motivations — particularly hun-
ger, pain and sexual urges. Most addicts
suffer from a character disorder, constitu-
tional psychopathic inferiority neuroses and
a mixture of both,

The use of any opiate resulis in true
addiction, with the development of mar-
ked physical and psychological signs if the
drug is withdrawn., Because of the physi-
cal, mental and social dangers, the govern-
ment of Thailand abolished opium smo-
king in 1959 and treatment and research
centres on this special problem were es-
tablished.

. Withdrawal Symptoms. — I mor-
phine or opium is abruptly stopped within
8-12 hours the patients become restless and
nervous, Later on they start rawning and
exhibit rhinorrea, lacrimation and are mo-
re restless; during 12 hours or more they
show twitching of legs and arms, chilli-

TABLE |
Statistical data on 100 cases of heroin addicts

1. Age = 0% of cases age between 20-40
vears and only 2% for below 20

Sex - 38% male,
Maritn]l Status - 569% married,
Frequency - 56% 1-3 capsules,

Motivations - 58% as substitution for
other drugs.

. Combined illness - 18%
nose & throat infection.

7. Withdrawal

oA e L PO

T.B., 30%

reactions: - gooce [lesh,

lacrimation, muscle pain, insun}nia.
re:tlezzness, tremors & musele twiteh-
Ing.

Viel 15, =— Namlisr 1 | RETET

#. Results of treatments, Recover: im-
provié & cure of withdrawal reactions

T2%.
9. Medication: Drug of choice: e
=Physeptone (Methadone) injection

and largactil orally - 8B8%.

10. Lists of withdrawal symptoms aeccord-
ing to severily:
—Laerimation,

flesh = 100%. ;
—Insommnia, restléesspess, remor, twit-
ching, ancrexia - B80-00%.
—Nausea, abdominal
diarrhea - 10-20%.
—Deliriom - 4%.

yawning, pain, EOO5e

pain, cramps,
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ness in legs and back. They may have
spells of not very serious vomiting and
diarrhea. These SYmplems remeain for 3-3
d.‘lys and hold on in a less acute stage for
2-4 weeks characterized by some nervous-
ness and insomnia,

In the case of heroin, it is characterizad
by a rapid onset of signs. (Sce Table 1),

2. J"‘h'rﬂrul'r:gfcnf .Trqrﬁr:fuf. — It was no-
ted on 6 occasions that a patient, who was
heavily addicted, suffered seizures ranging
between a mild form of epilepric convul-
sions and  starus  epilepricus  with  Ai-60
convulsion per day.

This heavily addicted patient consume:d
almost 10 times more heroin than average
addicts and the convulsions continued for
6 days. After two months at the hospital
he completely recovered and resumed his
normal daily living. Cases such as this onc
may be concluded to be similar 1o thoss of
abrupt withdrawal of alcohol from chro-
nically intoxicated persons followed by a
definite abstinence syndrome which, in
some patients includes convulsions of a
delirium or both ',

Treatment, — A number of methods and
medication have been introduced, bur we
could only report on teatment of wich-
drawal symptoms or a short term therapy,
despite the fact that curing of addicts
never succeeds withoutr full rehabilitation
program, According w Ainslinger "ambu-
latory creatment of drug addiction should
not be tried. Institutional trearment is al-
ways required” .

According to committee report it was
concluded thar:

. Tranguilizers are of enormous va-
lue in controlling and subsiding withdra-
wil symptems. Among these, chlorproma-
zine plus amobarmital is the best. Mepro-
bamate alone showed no satisfactory re-
sult,

2. Hypnotics: Combination of Pento-
barbital and Cabromal seemed to be use-
ful in many cases,

3. Amphetamines: It is necessary for a

stage of depression and o stimulate the
function of the C.IN.S.

all ~

4. Methadene or Physeprone 5-15 mg.
i, is the drug of choice and with less
[oriure o patients.

5. Ipsulin subshock showed remarka-
ble wvalue w strengthen body and mind
during convalescence. Anorexia and In-
somnia are greatly reduced. Physical im-
provement is noticed in all cases,

Pevsonality Siudy. — Provisional studies
on Y44 cases of opium addiction confirmed
tindings in the Weztern countries. They
were from the following groups:

a} Imadequare personality,

b}  Character newoses.

¢} Dependency.

d}  Psycaepathic personality.

Mativations. — Urges or drives w0 be-
come addicts could be summarized as:

a) Persuasion,

b} Social attitudes.

)  Chronie somatic illness,

d}  Character or behavior probloms.

¢} Criminal consequences.

OTHER PROEBLEMS IN MENTAL HEALTH

The problem of Aleobolisn in Thailand
is not serious, Evidences show that the
problem of Alcoholism is not very high.

Al present, the Government is mking ]
serious action on this problem by orga-
nizing a long term plan with coordination
of the Ministry of Education, Minisiry o’
Interior and Ministry of Public Health w
set up & National Program in health edu-
cation, law enforcement and medical carz
for this problem of alcoholism. It is also
helped by the Buddhist Association to
promoie similar groups as Alcoholics Ano-
IV IOLLS,

The pn;:hlnm of Juvenile Dz—rﬁﬂquturj
reaches very small proportions in Thailand,
even after careful examination of the h-
gures; but in the light of the presint
knowledge of the cause of Juvenile Delin-
quency this is not surprising because
family and social structure have not un-
dergene the grzat changes the advance of
industrialization brought about in other
countries,

Yambiir 1 T
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The problem of Mental Deficiency was
studied by WHO Consultants some years
ago with an average incidence of 200.000
cases, Last year, the government considered
sppropriate 1w establish the Institute of
Mental Deficiency with a capacity of BD
beds and will be increased to 200 beds in
the near furure. The institute is functio-
ning very well by cooperation of medical
service department, Ministiry of Education
and a private agency, the Foundation for
Welfare of Crippled. It is hoped that some
other institutes will be organized in the
provincial areas.

The problem of Old Age was studied
carefully for the past wn years and 3
homes for old age were set up in Bang-
kok, Chiengmai and Korar.

At hospitals this problem is of some
concern especially among the priests and
people in business life. But on the coun-

SUM

The author describes the problems of
hiﬁf:}giml psi.r{:hiulr}' in Thailand and re-
views the development of different servi-
ces for the treatment of mental and ner-
vous disorders.

In this paper two main problems are
studied: the high incidence of schizophre-
nics and drug addiction.

Some important aspects of social, eco-
nomical and religious life are analyzed in

RESU

El autor presenta los problemas de la
psiquiatria biologica en Thailandia y ex-
pone el desarrollo de los diversos servi-
cios asistencialzs para el tratamiento de
las perturbaciones mentales vy nerviosas.

En este trabajo se estudian dos proble-
mas fundamentales: la elevada proporcion
de esquizofrénicos y la adiccion a las dro-
Bis,

También son analizados algunos aspec-
tos importantes de la vida social, econd-
mica y religiosa en cuante a su influencia
Yisl W 1867

— Nmmilsr |

IN THAILAND

try, our family system tends to have elders
at home, so the problem is not serious.

Even though such a high proportion of
mentally sick patients in Thailad are schi-
zophrenic, nevertheless only 1 in 2.000 of
the population is mentally ill. In my opi-
nion this is because the Buddhist way of
life makes for a peaceful mind, As a Bud-
dhist, may 1 finish with a poem "’ concer-
ning the Simple Life of the Thar people:

We live and work and dream,

Each has his little scheme,

Sometimes we laugh; sometimes we cry,

And thus the days go by.

There are no stars which we could trust;

There is no guiding light;

And all we know is that we must,

Be good, be right, be just.

I believe in and enjoy this Way of Life
and the peace it brings me.

MARY

their influence on mental health; the au-
thor points out the existence of a conflie-
tual sitvation that results from the oppo-
sition of the "Westernized” culture and
the traditional "old fashioned™ way of life.

At the end some other problems related
with mental health are mentioned, which
are not very serious in Thailand: alcoho-
lism, juvenile deliquency, mental deficiency
and the problem of old age.

M EN

sobre la salud mental; el autor senala la
existencia de una situacion conflictual que
resulta del enfrentamiento de la cultura
"occidentalizada” y la forma de vida tra-
dicional.

Al final s¢ mencionan otros problemas
relacionados con la salud mental, que no
son graves en [hailandia: el alcoholismo,
la delincuencia juvenil, las perturbaciones
mentales y ¢l problema de las personas de
edad avanzada,
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RESUME

Lauteur presente les problemes de la
psychiatrie biologique de la Thailande et
expose le développement des différents ser-
vices d'assistance pour le traitement des
perturbations mentales et nerveuses.

Dans ce rtravail deux problimes fonda-
mentaux sont frudids: la haues proportion
.2 schizophréniques et l'addiction  aux
Jd ogues,

On analyse aussi quelgues aspects im-
portants de la vie sociale, cconomique o
religieuse quant @ leur  influence sur la

sant¢ mentale; Pauteur signale 'existance
d'une sitwation conflictuelle qui est o
consé¢gquence de 'epposition de la culwure
“"occidentalisée” et du style de vie tradi-
tionnel.

A la fin du rravail on fait mention
d'autres problémes en rapport avec la
sant¢ mentale, qui ne sont pas sérieux en
Thailande: l'alcoolisme, la délinquence
juvénile, les déficiences mentales et le pro-
blime des personnes igees.

ZUSAMMENFASSUNG

Der Autor beschreibt die Probleme der
psychiatrischen Biologie in Thailand und
spricat ueber die verschiedenen Heilstellen
fuer die Behandlung mentaler und ner-
voeser Stoerungen.

In dieser Arbeit werden zwei Probleme
studicrt: die hohe Frequenz won  Schizo-
narenikern und Drogensuchu.

Tinige wichtige Aspekte des sozialen,
ckonemischen und  religioesen  Lebens
werden analysiert bezueglich ihres Ein-
Tusses auf die mentale Gesundheit. Der

Autor hebt hervor die Existenz einer Kor-
fliktsituation die sich aus der Gegenue-
beestellung der “verwestlichten” Kultur
und der traditionellen  “alt-modischen™
Lebensfuchrung ergibt,

Schliesslich werden einige andere Pro-
hleme, die mit der mentalen Gesundheit
#u tun haben ercertert, und die in Thai-
land nicht sehr ernst sind: Alkoholismus,
Jugendverbrechertum, mentale Stecerungen
und das Probl:m des hohen Alrers.
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The Treatment of Depressive States

WILLIAM SARGANT, F.R.C.P.

Phyzician /¢ Department of Psyvchological Medicine,

In being asked to discuss the treatment
of depressive states, 1 am very fortunate in-
deed to have had all the pracrical creat-
ment experience made available to me in
the past 25 years. This has involved the
treatment of some thousands of patients
with depression, and it enables me o write
with a considerable degree of confidence
on this whole subject.

First of all, for instance, in 1934 1 was
able o work at the old Hanwell Asylum
in Middlesex, where Connolly had started
the movement to abolish the mechanical
restraint of patients in England nearly a
hundred years before, Then 1 was doubly
fortunate to be working at the Maudsley
Hospital for three whole years and before
any of the modern treatments of depres-
sion were used there, except for most of
the present-day varied forms of superfi-
cial and deep psychoterapy. After working
for 13 years in all at the Maudsley, 1 ha-
ve now spent a further 14 years at St Tho-
mas’ Hospital, London, one of England's
oldest and largest general teaching hos-
ritals, All this treatment expzrience has
enabled me over this long period of time
not only to watch the namral prognosis
of untreated and wrongly treated depres-
stons, so to speak, ac the bedside isclf,
but also tw get a very good il from
the follow-un study of so many patients
under observation ard treatment —some-
times for over 20 years— whether it is
the trearment that has been effective. or
whether one has merelv been witnessing
the natural process cf spontanecus re-
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St Thomas's Hospital, London,

85100, dux»pil:c any treatment attempred,
which is so very common sconer or later
in these illnesses.

England, as opposed to so many other
countries, has forunately at the present
time not tied herself down o any parti-
cular psychiarric ideclogy or dogma. In
Russia, for instance, Pavlovian principles
of treatment seem largely to prevail, which
has caused such really excellent and useful
treatments as even all the newer modified
lewcotomies to be torally banned. And in
the ULS.A. a similar therapeutic and aca-
demic preoccupation with  Freudian psy-
choanalysis has also so tragically resulred
in many other very valuable treatments
being relatively neglected, or frowned unon
as "unscientific”, and thought of as merely
scratching the symprtomartic surface of the
prehlem of depression, despite the fact
that the patient would be so much better
by their wse, and saved so much terrible
suffering.

In Britain we have been able to use eve-
ry known form and type of treatment
available, and as intensively as nossihle
with only one proviso, namely, that the
patient is helped and net harmed by their
use, That a patient 15 really helped by anv
treatment is, fortunately, in mv country
considered far more important than any
aof the present-day psvchiarric theories that
hnppcn o act attached to 1. For surely
we should know by now, as in general
medicine, how very wrong so many of the
theories h:ld so firmly only ren
ago have become ludﬂ}'. It is ahsolutely

LRI

~ 33



INTERNATIONAL JOURNAL OF NEUROLOGY

certain that it will be exactly the same in
psychiatry 25 years hence, when we may
have at last learned much more about
how the human brain really works.

For those of a younger generation who
claim that, apart from certain advances in
group psychotherapeutic techniques and in
the wider application of, say, Freudian
theories in the trearment advances in de-
pression, one needs only to recall the psy-
chiatric scene as 1 firse saw it personally over
25 years ago o be fully reassured. There
has been in fact a complete treatment re-
volution. In those days, except in some
reactive depressions, and not always in
these, psychotherapy, whether specialised
forms of Freudian, Adlerian or Jungian
psychotherapy then being practised, or the
many purely eclectic forms of psychothe-
rapy, was having extraordinary lictle effect
on the bulk of the depressed patients then
crying out for help and skilled trearment.
People of excellent previous personality
in the invalutional p-trind of life, for ins-
tnce, might remain ill for two 1w three
years and sometimes for up tw 20 years,
despite all the intensive psychotherapeutic
help given them. And when they did fi-
nally remit spontaneouly, it was often
much too late o salvage the wreckage of
their career. Large numbers of patients, as
shown by Karagulla's paper in 1949' from
Henderson's Clinic in  Edinburgh, when
left untreated by modern methods such as
electroshock, or perhaps treated solely by
psychotherapy, died due w continuous ex-
treme agitation, sleeplessness and progres-
sive loss of weight. The suffering of these
patients used to be terrible indeed o watch,
Wards had to be kept closed and locked
simply to avoid suicides —as happens in
hospitals where psychotherapy alone is
still used in such patients. Row upon row
of these patients mighr also have to be
kept on special suicidal precautions. And
cne saw states of deep melancholia with
aihilistic delusions, because of the length
and severity of their illnesses, which have
now almost entirely disappeared from the
English scene today, excepr perhaps in a
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fecw backward mental hospitals, or those
negiecting physical treatments for psycho-
therapeutic ones, which was all we had in
those rerrible days of old.

PSYCHOTHERAPY

In the old days, because one only had
these various forms of psychotherapy ro
help patients, and because the late Profes-
sor Mapother of the Maudsley Hospital
insisted that everything possible should be
done for each patient, one did get a very
good knowledge of the real value of psy-
choterapeutic technigues when unaided by
the newer physical treatment methods..

Psychotherapy may help some reactive
depressions in which the precipitating cause
of artacks is a wrong atitude o life. By
altering this atwitude and teaching patients
to accept the ordinary setbacks and stresses
of life, this can sometimes reduce the
number of subsequent attacks. Generally,
however, when a patient has recovered
from an auack of severe depression of any
kind with psychotherapy, it is due to the
process of spontanecus remission; for, on
following up such cases over the years, one
will see them relapse and recover just the
same, whether they are given psychothe-
rapy OF not.

It can also be said quite dogmatically
that it is only the advent of the physical
treatments that has made the very great
difference to the treatment and prognosis
of depressions at the present uime. In En-
gland today, the majority of mental hos-
pital wards can remain open, and patients
can be treated on a purely voluntary basis.
Many general hospitals now have large
open psychiatric wards with no locked
doors; and we are treating severe cases of
depression in them who in the old days
would have started trying to throw them-
selves our of windows, if left untreated, or
if treated by psychotherapy alone, for
more than a few days. One can also stare
fairly dogmartically that there are pracu-
cally no attacks of depression in patients
of good previous personality that cannot
. — 1947
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be greatly helped, or even cured when all
available treatments are used alone or in
combination which can now help patients
even though, like so many general medi-
cal treatments, we do not yer know exactly
how they work.

Because of the natural tendency of most
depressions to remit spontancously  with
time, the prognosis with treatment is now
greatly enhanced by all the methods chac
are gi}in}; o be discussed, since they help
to break up the fixity of symptoms, and
speed up the remission process, providing
that death from suicide or agitated exhaus-
tion is not allowed to happen while psy-
choterapeutic wreatment only is being gi-
ven, or the patent 15 simply submitted o
routing institutional care,

One thing that complicates the present
treatment position is thar it has proved
impossible, with the advent of the new
antidepressant drugs, to distinguish clearly
the treatment response of many so-called
“anxiety states” occurring in good previous
personalities, and similar states which are
also diagnosed by other psychiatrists as
being predominantly depressive in origin.
It can be argued, for instance, that the
occurrence of what appears 1o be an anxie-
ty state in a man of good previous perso-
nality, and for the first time at the age
of 40, practically always proves him 1w be
suffering from a masked depressive illness;
and that it is only in p-_-nple who have
been chronically anxious ever since child-
hood that one can distinguish between an
anxicty state and a depressive illness in
middle age with a fair degree of certinty.
Certainly in this paper one has got to -
clude the treatment of recent anxiery and
Iﬂ'lul':il:: conditions in patients of good pre-
vious personality, along with the treat-
ment of more obviously depressed persons,
since both can respond so well w certain
of the antidepressant drugs, And Professor
Mapother was probably right in insisting
that eventually, when effective treatments
were discovered to help all these groups af
patients, it would be found, especially in
people of good previous personality, tha

anxiety states and depressive illness form
one long continuum of illness, and should
not be seéparated one from the other wo
dogmatically. With the newer physical
treatments, one still sees seleceed groups
ol obviously depressed patients who are
more helped by cne treatment than ano-
ther; bur again one also sees a considerable
overlapping in these groups in actual treat-
ment pracrice,

THE ANTIDEPRESSANT DRUGS

Opinion is still somewhat sharply divi-
ded in psychiatry with regard to the value
of the antidepressant drugs. Here again it
is largely because the suitable subgroups
of depression have not been as clearly de-
fined for each type of antidepressant drug,
as they should be by the protagonistss of
each group of drugs. However, a careful
clinical study, rather than a statistical one,
of patients responding to these drugs has
generally provided a similar answer wher-
ever patients have been selectively and
carefully treated the world over. Those
who are unwilling ro concede the value of
drug therapy, as opposed to psychotherapy,
are constantly saying that the value of the
new drugs for depression is simply due
to the personality of the doctor prescribing
them, and the results are solely due o en-
thusiasm and the psychological effect of
giving the drug. This is most unlikely o
be really the case when one so constantly
segs patients responding 1o the drugs, say,
after only three o seven days or up w a
month from starting tw take them. And
likewise relapses may also accur only 7-10
days or up to 3 week after the drugs have
been stoppzd. If the effects of these drugs
were due solely to enthusiasm and perso-
nality of the doctor, one would not get
these marked differences in the timing of
recoveries and relapse in differing types of
depression and with differing groups of
drugs, But these time lags are constantly
being seen when the new drugs are handled
in a skilled manner and the right drugs
zre given o the right patents.
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PROPER SELECTION OF PATIENTS

There is no doubt that it has been pos-
sible for several years past to differentiate
clearly a whole group of patients who are
much more likely to respond to the mono-
amine oxidase inhibitor (MAOI) group
of antidepressant drugs than to any others,
and in a manner that opens up new hopes
for the treatment of certain patients who
were previously very difficult to treat by
other antidepressives ", These embrace not
only certain types of reactive depression
but also recent anxiety states and phobic
states in good previous personalities. So-
me of these latter, as already stressed, may
be diagnosed by some psychiatrists as de-
pressions and not anxiety states, but will
mostly be found to have been treated in
the past with tranquilisers as anxiety sta-
tes by general physicians. True endogenous
depressions, on the other hand, are much
more likely to respond to the phenothia-
zines than to the MAQOL

Unnatural fatigue despite reasonable
sleep is a very common feawure of this
whole large group responding to the
MAOI. The patient generally cannot get
to sleep, but sleeps well when he does so.
He is often not wo bad in the morning,
but tends to ger worse as the day goes on.
Sometimes these patients find that they
sleep well, and even more deeply than
usual, but the sleep is puncruated by bad
dreams. Patients with a good previous per
somality, presenting what appears an al-
most typical effort syndrome™ picture,
with palpitations occurring on effort or in
certain "conditioned and anxiety-provoking
situations such as closed spaces, railway
trains, while crossing bridges or speaking
in public, etc., all have their symptoms
relieved in a remarkable manner by the
use of one of the MAOI, combined with,
say, librium or equanil initially, And it
will be found that if the MAOI are stop-
ped but the librium or equanil continued,
the patients will almost invariably relapse,
showing that it is the MAOI rather than
the tranquiliser that is bringing about these
dramaric results °. And these improvements
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occur in cases which we know were hitherto
so  resistant  to psychotherapeatic  treat-
ments and even tw sedatives and other
depressant drugs, and generally became
worse with electroshock t]‘ll‘:l‘:‘lpy.

The author has a whole group of cases
exhibiting phobic anxiety symptoms, with
good previous persomalities prior w the
onsct of the illness, which may have lasted
up to even 13 years; one of whom, for
instance, had seven years of psychoanalysis
with no benefit. They have nearly all res-
ponded now with improvement to the use
of the MAOI in that, although their fears
of entering a room, for instance, may re-
main, they do not now get the severe so-
matic symptoms, such as palpitations and
tremors, that previously incapacitated
them. One may be nervous of going into
a room, but it is the shaking hand on -
king up a cup of tea which is so distressing
to this group of patients, and which can be
so easily helped when the right antide-
pressant drugs are given. Some of these
are undoubtedly long-standing depressive
illnesses, and a few may in fact respond
to electroshock when all drugs have failed.
But this is fairly uncommon and will be
referred to again later. The main thing is
to recognise the symptomatology of this
group as described above, and the fact that
in the past such cases were generally made
worse by ECT, and became dangerously
addicted to the prolonged use of barbiw-
rates, which so often had to be given them
sometimes even to get them out of the
house at all. Now the advent of the new
antidepressant drugs has brought these
cases, for the first time, into the realm of
quite simple physical treatment.

Another group of “depressed” patients
greatly helped by the MAOL and who may
be made worse by such drugs as tofranil and
teyptizol, are those who could well be la-
helled as having the “tired housewife”
syndrome. A person of good previous per-
sonality, full of energy and activity, pre-
sents, after some sudden or great shock,
the typical syndrome of sleeping well but
waking up still feeling just as vired or
more so, despite their good night's sleep.
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They show unusual irritability wwards
others, perhaps shouting at their children
or their husbands in a way quite unknown
o them before; they lack all energy and
drive, and cannot tackle the simplest pro-
blems which were so easy for them before
they got ill. It is very tempting o treat
these people with psychotherapy, since they
have suddenly become unable 1o cope with
their environment, and seem o need help
to sort out all sorts of problems that have
arisen in consequence. But they will res-
pond far quicker, and in a matter of ten
days or so, providing the personality has
been good, to the proper use of the MAOL

It has also become obvious that a group
of patients whom one used w have to
help by drug abreaction, and by bringing
their repressed emotions and experiences
0 the surface, can now sometimes be much
more easily helped by the use of the MAOI
group of drugs. These drugs seem w put
the emering fears under the surface again,
and enable the patient to repress them, as
all of us have w do with our fears in or-
dinary life.

There is undoubtedly an overlapping
between groups of depressions responding
to tofranil and tryptizol and those respon-
ding best to the MAOIL Some endogenous
depressions ar the end of a particular attack
will come out quite easily with the MAOI,
but will not respond 10 this group of
drugs early on in their attack. They do,
however, respond much more readily to
tofranil or tryptizol despite the failure of,
say, mardil. In many endogencusly depres-
sed patients even better and quicker results
may be chuained when one combines tryp-
tizol with, say, marsilid. In Grear Britain
we have not found the dangerous effects
of combining these two groups of drugs
that are reported from America, providing,
of course, that one realises that doses of
both drugs have tw be adjusted accor-
dingly. The tendency to postural hypoten-
sive symptoms that can occur with the
MAOI alone is potentiated when one com-
bines them with the phenothiazines, But
il one uses these two drugs in proper com-
hinations and with adjusted doses® * the
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risks have not been found to be serious in
hundreds of patients treated over the last
few years, There are also “intermediare”
groups of depression who seem only o be
helped when both groups of drugs are
thus combined. Also, we have not had all
the deaths from jaudince (some of them
probably infective hepatitis) which led two
the banning of the drug in the U.5.A. some
years ago, though it is still being used
successfully and relatively safely in Bri-
Linnn.

Bur in the general run of endogenous
depressions, twiranil or ryprizel will be
tound far more useful and valuable than
the MAOIL Around 50 per cent or more
of recurrent endogenous depressions, and
involutional melancholias in patients with
good previous personalities —showing all
the classical symproms of early morning
waking, morning worstning of symptoms,
agitation, guilt, self-reproach, blaming one-
self rather than others, indecision and re-
tardation— will be found o respond o
tofranil or tryptizol when they may not
do ar all well with the MAOI used early
on in their illness. Nearly half of these pa-
tents, however, will also need eleciro-
shock treatment in addition o drugs. But
if the drugs are still continued during the
course of electroshock, a lesser number of
convulsions is required; and if the drugs
are kept on fellowing electrosheck trear-
ment, one does not get the old relapses
that used o occur when electroshock was
used too early on in a attack of endoge-
nous depression, when the patient would
improve and then relapse, and then only
remit again at the expected termination
ot the artack. Now, by combining electro-
shock with both groups of drugs if ne-
cessary, one can gencrally bring patients
out of an awack very quickly, and then
keep the depressive symptoms under contral
in subsequent months until the normal
phase of the atack is over, when the drugs
can be stopped again. Often one has to
keep on with the drugs during the whole
duration of the expected ateack. For in
talking w patients one finds plenty of
evidence that attacks can still be going on
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under the surface, their duration biologi-
cally determined, and the drugs are only
keeping the symptoms partally ac bay
while the attack is sull on.

ELECTROSHOCK AND LEUCOTOMY

As has a]mad}' been  siressed, there s
still plenty of room for the use of electro-
shock in the wrue endogenous depressive
illnesses, To begin with, it will generally
take 3-4 weeks for wfranil or ryprizol w
work alone, and then only does so in
abour 50 % of endogenous depressions
teeated. Tryptizol has the advantage over
tefranil in that one often gews an indica-
tion of whether or not the drug is going
e work by the fact that sleep starts tw
teturn o0 normal during the first ten days
of rtreatment, whereas this useful pointer
does not occur with rofranil. As only
around half the patients are going w res-
pond to the drugs, and response may take
three weeks or more o occur, there are
going to be many patients in whom it is
far wiser o give electroshock combined
with the drugs straight away, Then one
can guarantee that they are likely 1o be
better within a month, Otherwise it might
mean waiting a month wsing the drugs
alone, and then another month has w be
spent  giving  additional  electroshock so
that their illness lasts double the length
of tume ,

There is also the grear danger with w-
franil or tryptizol alone thar while the
patients are starting to recover with these
druj_;!i_ they may go through a phase where
they become actively suicidal because of
their improvement, since they are now
more able o take deliberate and calculated
actica tooend thiir lives, which they were
e retarded and disorganised o do in the
deeper phases of their depression. One was
mmititially afraid of this happenine wirk
e early use of out-patient electroshock,
but putients seem to go through this parri-
cular recovery phase so much more quickly
that suicide during the course of out-pa-
vent electroshock has proved w be very
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rare indeed; whereas it is becoming com-
paratively common again where drugs alo-
ne are used instead in cases of deep de-
pression. It was also very common when
one had to wait months or even years for
spontanecus remission o occur, and when
one had only psychotherapy as a means
of treatment before the advent of all the
new and more effective physical methods
of treatment of depressive states.

There is one small but special group of
patients, which must be stressed here, who
present themselves with what seems to he
typical leng-standing anxiety in previously
good personalities, but who unexpectedly
do not respond o the MAOIL and are also
rarely helped by tofranil er teyorizol a'o-
ne or combined wich, say, nardil or mar-
silid, Bur these will do well when electra-
shock is added o the use of both groups
of drugs combined. One can generally pick
out these cases by the fact, although their
symptoms are those of a phobic anxiery
state, yer they have a complere and ureer
sense of hopelessness of ever getting betrer.
There is 1lse loss of energv and the noe-
tients have often given up fighting since
they feel they are never going tw ger be:-
ter again. It is the feeling of hopelessness
that indicates the deep depressive nature
af the illpess, and it is alwayvs wosth trving
electroshock combined with the antide-
pressant drugs. Again one may gt very
surprisirg results in patients who may have
been ill for up ro several years by rhis
combinaticn, when in the past one had
w do a modified levcoremy in such no-
tients, wich was also generally successful.
hecause of the good nrevious persopality
e Fore tllneze cor o, Meow this latter trear-
ment is generally avoidable by using the
combined method described above,

Turning to lewcotomy, and now these
operations are mostly confined 1o the
lotwer medial guadrants of the fronl lo-
hes, one can at last guarantee a relief of
tension and obsessional rumination  with
very little of the general personality de-
terioration that used wo happen with the
old full opezration. The place of modified
leurotomy  in chronic  depression, there-
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fore, is now an important one if all other
treatments fail. Figures from all over the
world show that results as high as 5097
can be obtained in states of depression
with such operations, And our use of only
modified leucotomies over the past 20 years
bas provided some wvery useful informa-
tion on its proper use in this condition.

A large number of depressed parients,
who used 1o be wreated with modified ope-
rations, presented themselves with a pic-
turé of chronic tension rather than a true
depression, and they might derive great
benefit from a modified leucotomy and be
able to return two their old work and w
a much more normal life. Bur some, after
operation, were still found o need a few
electroshocks w complete their  recovery
because of a missed depressive component
to the illness. Some of these supposedly
“chronically anxious” patients have also
rﬂﬂnﬂ}r shown a tendecy to relapse, and
to show typical mild depressive awacks in
later years despite their modified leucoro-
my. And these later depressive attacks now
quicky respond w electroshock or the an-
ridenressant drugs. Many of them, as nre-
viously stressed, had originally hern diag-
nosed as chronic tension stares and mighe
bave hed only a short course of elecero-
shack in a lone illpess lastine six or seven
vears. Then they had had a leucotomy be-
cause they were thought to be suffering
from chronic tension rather than a true
chreaie denression, Follow-un has however,
indicated their undoubted depressive na-
rare. since thev have had further clear-cur
depressive attacks of short durartion des-
pire levcotomy. And once we had realised
this, we have managed to avoid leucoto-
my in a large percentace of similae pa-
tienis ctill being sent w us for the ope-
retion. hy mtkine sure beforehand rhat
they are not really masked denressions
by more intensive treatment of the de-
pression.

The method now used o do this 15 as
follows, Since most of them have already
had one or two courses of electroshock
treatment in the past, and generally a
trinl of one or more of the antidepressant
Val
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drugs, we straight away pur them under
a mild continous narcosis regime, obrained
by giving 100 mgm largactil and 3 gr.
sodium amytal 4 w 6 hourly. Good fluid
intake and a very low diet is necessary to
avoid complications. They are also then
given both tryptizol and marsilid in as
full a dosage as they will tolerate (despi-
te all the fears of combining these drugs
expressed in the US.A.), wogether with a
sufficiently long course of electroshock
of up to perhaps 12 treatments or more.
S0 far, we have surplisingly found that
practically every case, which previously we
would have had to leucotomise, as a long-
standing tension state or depression of up
to seven years duration to bring about
relief, now responds w this thorough and
combined intensive treatment, which should
be used when all other measures have
failed, and before considering the use of
a modified leucotomy operation. Risks ha-
ve been minimal in a large number of pa-
tients, and no deaths or severe complica-
tions have been seen. In the few cases in
which we have failed with this blunderbuss
method and finally had w use a maodi-
fied leucotomy, the results have generally
been extremely satisfactory, just as they
were even before we smarted to use the
combined method described above. It must
be stressed, however, that leucotomy should
only be used in persons of good previous
rersonality and the cur must be confined
to the lower medial guadrants. Then one
can almost certainly promize the patent
that, although his anxiety and obsessive-
ness will be considerably diminished, his
general personality will remain relatively
unchanged. In fact, relatives will grate-
fully report that the patient is often bzt
ter than before operaticn and has become
much maore normal in his amimdes w life,
which were previously so obsessively and
anxiously determined.

Certainly to leave such patients in the
back wards of mental hospitals in states of
mental torment, which 5 stll so often
their lot for years on end, and without
considering a modified leucotomy, is 1w-
tally unjustified; especially now thar neuw-
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rosurgeons bave such progress in modi-
fying the operations as o remove prac-
vically all of its deleterivos side effects,
when the right sort of good, anxious and
ubsessive personality is chosen for its use,

It 15 only fer ideational and theorerical
reasons, it seems, both in Russia and the
U.5.A,, that the use of these modified ope-
rations has greatly lessened and that so
many patients are perforce left wo suffer
interminably in mental hospimls, And if
Freudian and Pavlevian theories negative
such results which have besn obtained in
actual practice for many years now, then
it behoves us w examine the theories
themselves rather than give up the means
of relieving inwlerable and prolonged
mental wrment which those with good
previous pzrsonalities undergo  in their
yvears of illness.

SIDE EFFECTS

It is only by the skilled handling of
all these treatments that one can avoid the
side effects that have so often spoiled their
use by persons who are cicher prejudiced
against them, or have not had sufficient
skill or patience to achieve their full pos.
sible benefits. For instance, as already men-
ticned, | and cthers have continually used
marsilid, as the best of the MAOL, in large
numbers of cases for six years now, with-
our getting any of the deaths from jaundi-
ce reported from the United States. More
deaths have, in fact, ocourred in my own
series of cases from the wee of phenalzine
which other people seem o think more
harmless. This provides suggestive evi-
dence that some reported deaths from
jaundice with marsilid, nardil and the
like, occur during epidemics of infective
hepatitis; and supposed deaths from the
MAOI are generally indistinguishabe from
deaths due ww infective hepatitis  during
such epidemics. Also, as already mentio-
ned, it has been quite possible w combine
the MADYD with tryptizol and tofranil,
providing cne is careful in the dosage of
cach of the drugs prescribed. For instance,

i ~

if one is going to use full doses of wrypti-
zol or tofranil in the region of 5075 mgm
tds., then one has got w start with only
small doses of the MAOI —say 1 or 2
tablets a day— and then increase the dose
or lower it, depending on whether postu-
ral hypotensive symptoms occur, Likzwise,
it is quite possible w0 combine marsilid
{MAOL) with tofranil or tryprizol, buc
when using full doses of the lawer drugs
cne should start with only 25 mgm of
marsilid tds and adjust the dose from
this starting level.

The swres of hyperpyrexia  recorded
when using combinations of these drugs
have also been seen when overdoses of
tofranil awly have been taken. And thes:
hyperpyrexial atacks are likely w bz far
more common in the US A, where sweating
15 50 much morz readily seen in centrally
heated rooms in a hot climate than, say,
in England. Some of these complications
reported are possibly  heat-stroke  produ-
ced by excessive sweating on twfranil, and
will respond o appropriate  heat-stroke
measures once they are recognised, They
are much less likely 1o cocur in temperate
climates, and in temperately heated rooms
as in Great Briain.

Likewise, in prescribing the MAOI alo-
ne, one has to warn the patient of the
possible occurrence of hypotensive symp-
toms, such as f[ainting or giddiness on
standing up suddenly. One should rell
them not to stop the drugs, but simply
e lower the dose, and oze must learn o
adjust the dosage o that undesirable side
cffects are not produced in patients, and
not simply  give up the use of potentially
valuable drugs. The severe headaches asso-
ciated with the MAOIL are generally also
avoided if one warns the patient about
the danger of eating cheese with this
group of drugs, Also, one should avoid
using the stranger and quickly acting drugs
such as parnate, unless necessary, as i Con-
tains a henzedrine component wich, while
producing much quicker results, runs the
risk of producing even more severe head-
aches and sometimes death from  sponta-
L
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neous subarachnoid haemorrhage, especially
when checse is eaten. This also happens
with all the MAOI if one accidentally
gives intravenous methedrine or benzedri-
ne together with this group of drugs. It
can also be very dangerous to combine any
of the MAO!L with injections of pethedine
or morphine.

As in general medicine, nearly all drugs
that are really effective in any specific
disense process, such as depressive illness,
have undesirable side effects if used in the
wrong dosage, The art of treating depres-
sion by these new and powerful drugs, and
the other medical and surgical rreatments
now available, is knowing all their side
effects, and taking all the necessary steps
to remove them or reduce them w a mi-
nimum. Side effects should be no objection
to thzir use providing one learns how o
avoid them by skilled adjustment of indi-
vidual treatment technigues. This is now

generally possible in the ways  discussed
without destroying any of their therapeu-
tic efficiencies. For instance, although we
may all deplore the use of the old full
leucoromy operations in destroying the ge-
neral personality, this is absolutely no ex-
cuse for abandoning lewcotomy now that
we have moditied operations confined
the lower medial quadrants which have
removed this objection. In fact, one can
now say dogmatically that there are very
few cases indeed of chronic depression in
patients of good previous personality who
cannot be helped, providing thar all the
physical, and only gquite simple and sup-
portive psychological, methods of creat-
ment are used, together, consecutively, or
alternately. And cne must never throw n
ane's hand, and consign the case w the
back wards of the mental hospitl, without
first playing every card in whar is now
a very large wrearment pack indeed.

SUMMARY AND CONCLUSIONS

Working for the past fifteen years in a
great London general teaching husp;ilali
one cannot help secing states of treatable
depression as probably the largest psychia-
tric group, coming first o general physi-
cians and neurologists, and then being sent
on to the general hospital psychiarist for
treatment. Because of their tendency to
Spontaneous remission, a very great num-
her of these cases are also overleoked and
remain undiagnosed. 50 many of them abo
refuse o go near psychiatrists, or p!yl:hj'.lv
tric hospitals, and prefer o remain under
the trearment of general physicians in ge-
neral hospitals or i their homes, someti-
mes for years on end. In England and
Wales, 5.000 successful suicides a year, and
20,000 other attempied suicides, are very
often also occurring with the very drugs
prescribed by doctors o help them, and
shows the extent of wrongly treated de-
pressions, both diagnosed and undiagnosed,
in Britain at the present time. I is unlikely
1o be greatly different in other similar
industrialised countries,

ad Samileer 1 (1T T

These mortality figures wragically coin-
cide with the face that we now have sim-
ply physical methods of treatment which
providing the previous personality 1s gﬂ::d.
can practically always guarantec recovery
or great improvement in most depressive
states, The treatment contrast between (o=
day and 25 years ago, before the advent of
the newer physical therapies and when we
only had the psychotherapies to help us,
is most striking. There is also litcle doubt
that the effective trearment of depressions
will continue 1o become more and more
simple and more biological in both outlook
and method. The treatment of depressions
will then be united again within the body
of general medicine; and in the future
many depressions will be treated wvery
simply and easily by the general pracuto-
ner, the general physician, or the neurolo-
gist. Only in specially difficult cases will
it be necessary o refer them ar all o the
nsychiatrise,

This paper shows how this happy state
of affairs is already starting w be achie-
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ved. It now only needs greater knowledge
of the use of these methods by the gene-
ral physician and the neurologist to make
referral to the psychiatrist even now gquite
UANECESSATY 1IN many  INStances. Aond vet

the possibilities of a biological approach
o trearment are as yet relarively unexplo-
red compared o the position thar is likely
to exist in ancther twenty-five years' time,

A ESUMEN

En 15 anos de trabajo en un importante
hospital universitario londinense se puede
cumprubllr comoe el grupo p&iquiﬁlric{:
gquizda mas numeroso, el de los casos de
depresion tratable es sometido en primera
instancia a la atencion de médicos gene-
rales para pasar luego a manos de un psi-
quiatra de hospital general para su trata-
miento. Esta tendencia a la asistencia es-
pontinea hace que numerosos casos sean
|:il:.ud:n por alto v gqueden sin tliugﬂﬂitifar.
Tambien es corriente que una buena parte
de los pacientes se resista a ver psiquiatras
o a ingresar en hospitales psiquidtricos 3y
prefiera permanicer en su c¢asa, en hospi-
tales generales o bajo el control de médicos
generales durante anos. En  Inglaterra v
Gales ocurren 3000 suicidios anuales v
20,000 intentos de suicidio, aun a pesar
de la ingerencia de medicamentos indica-
dos por médicos, lo cual demuestra clara-
mente la difusion de las depresiones mal
tratadas, tanto diagnosticadas como o
diagnosticadas, actualmente en Inglaterra,
Es altamente probable que la situacion sea
parecida en otros paises llegados a un gra-
do de industrializacion similar.

Este grado de mormlidad coincide tragi-
camente con el hecho de que acrualmente
tenemos simples métodos fisicos de trara-
miento que, siempre y cuando se cumplan

ciertas condiciones de personalidad, puede
garantizar una recuperacidn o una mejoria
considerable en casos agudos de depresidn.
Hay una oposicion total entre los méodos
de hace 25 anos, anteriores al advenimien-
tw de los novedosos métodos terapéuticos
fisicos, en que solo se disponia de los re-
cursos de la  psicoterapia. También, hay
pocas dudas de que el tratamiento efectivo
de la depresion seguira haciéndose cada vez
mis simple y mas  biologico, tanw en
cuanto @ concepto como a método, El ra-
tamiento de depresiones serd enrtonces in-
corporado nuevamente a la medicina ge-
neral, y en el futuro muchas depresiones
serin tratadas facil y simplemente por el
medico general o el neurologo. Solamente
en casos especialmente dificiles serd nece-
sario recurrir al psiquiatra. Este trabajo
demuestra la forma en que esta sastisfacto-
ria evolucion ya ha comenzado a realizarse.
Se necesita ahora solamente un mayor co-
nocimiento del uso de estos méwodos por
el médico general v el neurdlogo a fin de
eviliar enviar innecesariamente a  los pa-
cientes al psiquiatra. Sin embargo las po-
sibilidades de un enfoque bioldgico del tra-
tamiento  estan  aun  relativamente  inex-
ploradas, en comparacion con la situacion
que probablemente existira dentro de otros
23 afos,

RESUME

En 15 annces de travail a un imporant
hiapital universitaire de Londres on peut
prouver que le groupe psychiatrique peut-
crre le plus nombreux, celui des cas de
depression traitable, est soumis premiére-
ment aux soins d'un meédecin géncral pour

Al -

passer en second lieu au traitement Jd'un
psychiatre d'hopital. Cette tendance spon-
tmince a taire suivre CEtte voie aux patients,
fait que plusieurs cas soient examinés su-
perficiellement et restent sans diagnostic, 11
est commun de voir quune grande pcaﬂ;i-:

LR THTTH TS | | R



THE TREATMEKT OF DEPRESSIVE STATES

des patients se résiste a se faire soigner par
un psychiatre ou a entrer dans un hopial
psychiatrique; ces patients préferent rester
chez cux, dans des hopitaux généraux ou
bien sous le contrdle d'un médecin géneéral
pendant des annees,

Il v & en Angleterre et au Pays de Galles
5.000 suicides annuels er 20,000 suicides
trustres, malgré la diffusion des médica-
ments ordonndés par des medecins, Ceci
montre clairement gu'il s'agit dans la plu-
part des cas de dépressions mal traitces,
diagnostiquees parfois, parfois non, en An-
gleterre, 11 est trés probable que la sitoa-
tion soit pareille dans d'autres pays ayant
atteint le méme degre  d'industrialisation
que "Angleterre. Ce haut degré de morta-
lite coincide tragiquement avec Pemploi
de simples methodes physiques de traite-
ment gui garantissent un rétablissement ou
une guérison considérable dans les cas de
depression aigie, pourvua guexistent cer-
taines conditions de personalite, Ces me-
thodes actuelles s'‘opposent a celles gu'on
cmployait il y a 25 ans, avant l'avénement

IUSAMME

Nachdem man waehrend der letzien 15
Jahre in cinem grossen Londoner Universi-
taets Hospital gearbeiter hat, kommt man
nicht umhin als die groesste psychiatrische
Gruppe die der behandelbaren Depresion zu
sehen, die zuerst den allgemeinen Arzt
aufsuchen und auch die Newrologen, und
die dann an die Psychiater der Mlgemti-
nen Hospitaeler ueberwiesen werden, um
die Behahandlung durchzufuchren. Wegen
ihrer Tenden: zur spontanen Besserung,
werden sehr viele uebersehen und niche
diagnostiziert, Viele von ihnen weigern
sich auch Psychiater zu konsultieren oder
in psychiatrische Hospitaeler zu gehen,
und bleiben in der Behandlung der Allge-
menien Medizinzr in den Allgemeinen Hos-
pitaglern oder zu Hause, manchmal Jahre-
hindurch.

In England und Wales gibt es 5000
Selbstmorde und 20,000 Selbstmordversuche,

Visl 0 Yumbivr | Ry

des nouvelles methodes thérapeutiques phy-
siques, ou l'on comptait seulement avec les
ressources de la psychotherapie. 1l n'y a
presque pas de doure sur Paffirmation se-
lexm ]ﬂqu::ll{.' Iz trartement effecof de la
depression deviendrait de plus en plus
simple et biologique, en ¢e qui concerne
le concepr er la méthode. Le rraitement
des dépressions sera alors incorporé encore
une fois a la meédecine generale, et plu-
sicurs déprissions siront traitées plus sim-
plement; dans les cas particulicrement dif-
ficiles il sera nécessaire de recourir au psy-
chiatre.

Ce eravail demontre dans quell: for-
me  cette évolution satisfactoire a com-
mence a se réiliser. On a besoin mainte-
nant seulement d'une connaissance plus
poussée de ces meéthodes de la pare des
medecins generaux et des neurologues afin
deviter I'énvoi innéeesaire des patients au
psychiatre. Les possibilités d'un envisage-
ment biclogique du traitement restent €n-
core assez inexplorées si on les compare
avee la situation gu'existera dans 235 ans,

FASSUNG

die oft mit den Medikamenten die von den
Acrzten  verschriehen worden sind, um
ihnen zu helfen, durch gefuehrt werden.
Sie zeigen wie hacufig die falsch behandel-
ten diagnostizierten und nicht  diagnosti-
zierten Depressionen zur zeit in England
sind. e Uniterschiede werden in anderen

achnlich industrialisierten Landsrn niche
ErOss Sein.

Diese Mortalitacesziffern stimmen  tra-
gisch mit der Tawsache ueberein, duss

wir heute ueber ecinfache physikalische
Methoden zur Behandlung verfuegen, die
wenn die vorhergehenden Persoenlichkeits-
bedingungen gut sind, praktisch immer
diec Heilung oder eine grosse Besserung
der Depressionszustaende garantieren, Der
Rontrasi in der Behandlung ewischen heute
und vor 25 Jahren, vor der Einfuchrung
der neuveren phsykalischen Therapiearten
als wir nur ueber die Psychotherapie ver-
fid
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fuegten um uns ru helfen, ist auffaellig,
Es besteht kein Zweifel, dass die erfol-
greiche Behandlung der Depression immer
cintacher und biologischer werden wird.
Die Behandlung der Depression wird dann
mit den Behandlungsmethoden der Allge-
meinen Medizin vereinigt werden; und in
Zukunft werden viele Depressionen sehr
einfach und leicht vom Allgemeinen Prak-
tiker oder Neurologen benhandelt werden.
Nur die spezifisch schwierigen Faelle wer-
den dann dem Psychiater veberwiesen wer-
den muessen.,

Die Arbeir zeigt wie dieser glueckli-
che Zustand schon bald erreicht ist. Man
benoetige  jetzt nur noch eine genauzre
Kenntnis weber den Gebrauch dieser Me-
thoden von Seiten des Allgemeinen Medi-
ziners und des Newrclogen, um dann
die Ueberweisung zum Psychiater in den
meisten Faellen unnoetig zu machen. Und
trotzdem sind die Moeglichkeiten einer
biclogischen Betrachtungsweise der Be-
handlung noch relativ wenig erforsche im
Vergleich zu dem was in Weiteren 215
Jahren erreicht sein wird.
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Excretion of Indoleamines in

Schizophrenia

Since Koraepellin ** grouped mental disor-
ders with various related clinical pictures
under the general denomination of "De-
mentia Praccox”, many attempts have been
made to clarify the psychopathology and
etiology of such conditions. Bleuler's mo-
nograph, “The Schizophrenias™ ¥, consoli-
dating Kraepellin's concepts, was an at-
tempt to establish a primary disturbance
common to all subdivisions of this group.
Endocrinologic **, constitutional *', meta-
bolic ** #, anatomopathological 7. %, de-
velopmental *' and hereditary factors *7 5%
W2 were extensively studied in the past
50 years in atwempts w find a specific
etiologic connection for the schizophrenias.
Wide clinical variations and different kinds
of control situations made these soudies
difficule o interpret. Bur as a result of
various findings, the hereditary factor was
the most generally accepred, though the
exact mechanisms of hereditary influences
in schizophrenia are not fully understood.
With the introduction of neuroleptics,
reserping, and chlorpromazine, of thy-
moleptics including MAO inhibitors like
isocarboxazid and iminodibenzyl derivatives
like imipramine into psychiatric therapy
as well as the development of new hio-
chemical techniques, valuable wols were
made available for the search of organic
aspects in mental illnesses. During the past
13 years a large amount of experimental
work was done concerning the mechanisms
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of action of psychotropic drugs, chiefly on
their ¢lectrophysiological, biochemical and
behavioral aspects (for review see ™ '7. 32,
As a corollary of these experiments new
hypotheses have been offered wwards o
betver understanding of the pathogenesis
of schizophrenia ¥ 25 %,

I. Body fluid alterations in schizophrenio

The changes in urinary excretion of
indoleamines, catecholamines and their me-
tabolites, when correlated to behavior on
a day to day basis, present a wvaluable
méethod in the research for organic corre-
lates to schizophrenic process since patterns
of excretion can reflect not only gross
general bodily alterations but also perhaps
more subtle changes in the brain meta-
bolism of biogenic amines. On the other
hand, such organic parameters in patients
tree of psychoactive drugs may be the
expression of alterations of inborn errors
in metabolic pathways or by inadequate
diets. Examples of the latter are provided
by the psychiatric sympromatology observed
in pellagra, Hartnup disease and Wilson's
diseasa (for review see '™ ™), In all these
conditions some metabolic excretory process
may be decreased or disappear in the urine
and other products can be abnormally in-

* Fellow of the Congelho Nacional de
Pesquizas, Rio de Janeiro, Brazil
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creased. In addition elevations of urinary
indole metabolites were first observed by
Brune and Himwich '™ "' in chronic schi-
zophrenic patients before and during an
exacerbation of p.-.}:.hut:c' sympromatology
whether the patients were under medica-
tion by psychotropic drugs or free of them,
These results, namely increasss in urinary
excretion of indole metabolites with be-
havioral waorsening, were confirmed by
Sprince et al. **. From these primary ob-
SCrVAtions, a  systematic investigation of
urinary indole metabolites under various
experimental  conditions was  started  in
order o find a possible link between the
immcreased excretion of thes: metabolites
and changes in the inwensity of schizo-
phrenic symproms. Working on a different
line of auwack, Pollin, Cardon and Kety **
fed essential amino acids w schizophrenic
patients and reportsd that none of these
amino  acids by themselves induced any
chang:s in the patients’ behavior that
could be attributed to the amino acids. But
exacerbations of psychotic sympromarology
occurred avhen ipreniazid, a monoamine
oxidase (MAQ) inhibitor, was addzd o
the amino acid methionine and to a lesser
degree with tryprophan, results thar were
confirmed by Brune and Himwich '* and
Alexander et al ',

The next stzp in our longitudinal series
study was tken to determine whether or
not  behavioral  amelioration  could  be
achieved by reducing the methionine and
typtophan contents of the digis® % But
no behavioral changes were observed which
could be imputed to the diet. Two of these
patients, however, had SpONTaneouUs CXacsr-
oations which were preceded and accom-
panied by rises of tryptophan metabolites
in the urine, Thus indo'e metabolites ox-
hibited urinary increases before and during
bechavioral wersening despite the low try-
prophan and methionine diet,

Important points for the mzchanism of
behavioral exacerbation are that during
amino feeding in combination with MAO
inhibitor, urinary indole membolites rise
before the exacerbation of symptoms and
sometimes the most enbanced worsenings
are ohserved when our Fmtit:nl_'.' were again
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placed on the control diet™ " ' e
casionally requiring neuroleptic medication
to contrel the intensification of thoir symp-
toms,

On the basis of the primary observations
of Brune and Himwich " "' as well as
on the experiments of Pollin, Cardon and
Kety **, Brune and Himwich '* erecizd the
hypothesis that a psychotogenic substance,
related to Ne-dimethyl trypramine, is formed
in the body, the methyl groups coming
from the methionine and the indole con-
bHiguration from tryprophan * ", This en-
dogenous  hypothetical compbound is re-
parded as a mediator for the behavioral
cxacerbations occurred either sl:nntanl:uush'
or in connection with the amino acid feed-
ing associated with the administration of
a MAQ inhibitor. It is known from other
work in our laboratory as well as from
other sources that indole substances with
N-dimethyl groups, psilecin and psilocybin
or diecthyl radical hke L5125 were all
psychotomimetic but cheir non-dimethy-
lated congeners were not * % W 43, 47, 43
It is also impormnt o stress thar N-dime-
thylated indoleamines show a higher degrze
of solubility in water and lipids than their
non-methylated congeners. As a result of
these observations it would seem logicel
to assume that endogenously N-dim:thy-
lated indoleamines are able to move across
the blood-brain barrier similarly to exc-
genously adminisresed LSD-25 or psilocy-
bin.

Il. General considerations on the indole
transmethylation hypothesis

It is necessary in our analysis to emphz-
size  that el:vated excretions of indole
metabolites are not related tw the nosolo-
gical diagnasis of schizophrenia but rather
to the intensity of schizophrenic symptoms
in some patients. Thos an activation of
psychosss is associated with rises in indole
metabolitss but when the psychotic progess
is apparently inactive, urinary indoles fall
within normal limits, These variations
explain in part the contradictory resules
contained in the literature where one can
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find reports on increased indole products
in patients with schizophrenia * as well as
of no significantly consistent changes from
the normal ™ **, Former workers have
presented averaged results thar would tend
to hide significant daily variations and in
most of the cases a day-by-day behavioral
correlation was not carried out. Indecd,
Brune and Himwich'' found that the
dverage ryplamine excretion in patients,
whether free of any drug or on reserpine
therapy, was within normal limits while
that of woral 3-indoleacetic acid was only
slightly elevated. But when these patients
suffersd a flare-up of the psychosis the
urinary indoles increased in this particular
period, suggesting that the alterations in
the indole metabolism are not a secondary
function of the psychosis since they are
present whether or not changes in motor
activity and ‘or anxiety occur.

A final remark regarding che methods
used in our studies will be useful in eva-
luating our results, All patients observed
in our longitudinal studies were in good
physical health. They had been without
psychotropic medication for periods from
I o 2 months prior o the initation of
the observations and remained without
psychotropic medication until the comple-
tion of the study, approximately 8 months.
To avoid dietary influences in the urinary
excretion of indole metabolites the patients
were maintained in the metabolic ward on
a specially prepared diet, rigorously con-

.....
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INDOLEAMINES IN SCHIZOPHRENIA

trolled and excluding preformed indoles
and catecholamines. Clinical evaluations of
the mental symptoms and behavior were
made by a team of physicians during daily
examinations and in addition weekly in-
terviews using a rating scale for various
aspects of behavior were held.

If our hypothesis is correct, methyl
group donor amino acids other than try-
ptophan and methionine should induce
exacerbations in schizophrenic symproma-
wlcgy when combined with a MAO in-
hibitor. For that reason we would like wo
point out a gradual symptomatic worsen-
ing observed with the combined adminis-
tration of isocarboxazid and betaine, a
methyl donaror, an observation which
seems to limit the possibilities o the me-
diation of a transmethylation process ',

Similarly, Spaide et al. ** reported that
significant worsening in  behavior and
exacerbation of schizophrenic symptoms
was induced by the combined administra-
tion of L-cysteine with tranyleypromine.
During and afrer this combined adminis-
tration there were large rises in the urinary
excretion of tryptamine. The recession of
urinary tryptamine excretion to the pre-
exacerbation values again occurred in ge-
aeral with a decline in intensity of psy-
chotic symprtoms.

As a test of the indole transmethylation
hypothesis, N-dimethylated indoles should
be sought for in the urinary samples of
schizophrenic patients during behavioural

—  Schéma of
trypiophan metaboli.m.
Az shoton in the schema,
the normal wrirary me-
tabolites include 5-hy-
drocyindoleacetic  acid,
J=indoleacetic acid and
N -methylntcotinamide,
Begides these ercretory
products, tryptamine 15
also  found in large
amonnts in the urine,

T e ¥
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worsening. Indeed, such observations have
been made, Bumpus and Page ' claimed
that N-methyl serotonin and bufotenin are
excreted in the human wrine; Fischer et
al. *" reported that a bufotenin-like subs-
tance was found in hallucinating schizo-
phrenia and did not occur in non-schizo-
phrenics; Brune and Himwich 'Y, using
two-dimensional  paper chromatography,
reported that a bufotenin-like spot was
present in the wrine of cheir patients re-
c;i\-ing betaine and  isocarboxazid, and
Heller ** claims the same results for his
hallucinating patients. But the methods
used by these workers must be improved
before their results can be fully acceptad,
and Rodnight ¥, investigating body fluids
in mental illness, could not detect bufore-
nin or bufotenin-like substances in the
uring of his patients.

Perry et al. 70 failed w detect either
bufotenin or N-dimethylirypramine in the
urine of schizophrenic patients. All these
investigations, however, were made by
paper chromatography. But Tanimukai
and co-workers '™, using thin-layer chro-
matography, were able to identity bufo-
tenin and N-dimethyltiryptamine, Obvious-
ly, further work is necessary.

DISCUSSION

The consistent observation of elevated
urinary excretion of indole mezmbolites
before and during exacerbations of schizo-
phrenic symptoms occurring spontaneously
or induced by amino acid feeding in com-
hination with MAQ inhibition is our most
striking and intriguing result. In general,
the wrinary indoles actain  increasingly
elevatzd levels with augmentation in the
severity of psychotic symptoms. This close
correlation between activation of schizo-
phrenic sympromatology and rises in uri-
vary indole metabolites makes it possible,
despite individual variations, w conclude
that indole metabolism is involved in the
intensity of schizophrenic symptoms and
possibly also in the schizophrenic process.

Our results on excretion of indole meta-
bolites in schizophrenia indicate that tryp-

G~

amine exhibits the more consistent and
greatsst rise on a percentage basis; :1AA
is usually increased but not as consistently
as tryptamine and in the case of cysteine
feeding the rise of 3-1AA failed alwgether:
while 5-HIAA is the least indicative of
alizrations in indole metabolism, probably
due to descarboxylase activity in the kid-
neys and bacterial degradation of indoles
in the gastrointestinal tracr,

Maoreover, the results of Oates and
Sjoerdama ™ obrained by combined ad-
ministration of tryptephan in association
with MAOQO inhibitor w non-psychotic
patients are of intzrest in comparison with
gur observations sr:him[:hrenics. These
wuthors reported thar for practical purposes
chiefly neurological signs were observed
such as hyperreflexia and clonus, The sub-
jective symprtomatology was dominated by
a picture similar w  that of moderawe
ethanol  intoxication. No  hallucinations,
delusicnal ideas ner schizophrenic sympto-
I'I'lll'[l.li“g}' Wills I"Ep’l:lrl"zlt.

It should also be emphazised that alwera-
tions in indole metabolism have been found
in unmedicatzd patients with spontancous
exacerbations of psychotic behavior ®. Ele-
vations of urinary tryptamine however may
or may not be an indication of brain tryp-
tamine level, We found rises in tryptamine
excretion ™ *' during amino acid feeding
with or without aggravations of psychortic
symptomatology. This observation can be
understeod if we apply the findings of
Erspamer and co-workers '™ in rats as well
as man. Erspamer suggested that without
MAQ inhibition urinary indoleamines were
derived largely from the circulating pre-
cursor aming acids and reflect primanly
the high decarboxylase activity of the renal
tissue rather than the amine dssue levels
throughout the body. With a MAO in-
hibitor, however, preventing the action of
renal decarboxylase as well as in other
tissucs, including the brain, the urinary
products are more representative of the
organs of the body, Suggesting an analogy
with our amino acid feeding results we
can say that urinary trypraming in patients
receiving an amino acid bur not a MAO
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inhibitor is produced largely from free
plasma tryptophan under the influence of
Lidney decarboxylase degradation. When
amino acids are given, the wsual anabolic
and catabolic processes go on simultaneous-
ly and may balance each other. When,
however, MAO inhibitors are addsd o
amine acids, the catabolic process is blocked
bur the anabolic one continues. The re-
sulting accumulation of indoles leads to
increased retentions of indole substances
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Fig. 2. — Simulteneous change: of urinary

tryptamine and -methyplnicotinamide in one
of onr  schizophrenic petients (J. V.). In-
creasing degrees of worsening in the clinieal
gympromotology are erpressed i oo waring
seale from =1 to =4, The graph is expressed
ai the percent demafion from the mean of
the  palues  obtamed  doring  the econtrol
period, When the patient was recetving L=
chsteine i azsociglion with tranyleypromine,
a MAQ inhibitor, a psychotic exocerbalion
aceurred and the wrinary ervcretion of both
trypiamineg and [-methyinicofingmide show-
ed significant increasez when compored (o
control values, Notice that the mosi sepere
beharioral worsenimg occurred immediately
after the patient was again placed on the
cortrol diet (Taken from Spaide, J., Ginther,
K.. Tawimukai, H., Bueno, J. R and Him-
wick, H. E .Schizophrenic behavior and
tirtnary  rgptophan melaboliles  associated
with cysteine giver with and withowt a
moneamine oridase mhibitor (tranglegpro-
mine ), Bubmitied for publication (o
NATURE).
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in various organs. Even though wrinary
tryptamine levels are high during loading
with amino acids without a MAOQ  inhi-
Litar, vissue levzls of tryptamine, as well
0% in the brain, are probably considerably
lower than with a MAQ inhibitor,

The importance of indole metabolism
does not seem o be a fortwitous event in
the triggering of brhavioral changes since
not cnly is tryptamine increased in the
urine but also l-methynicotinamide which
is a r{:pr{‘:ﬂ:limliw CXCroory anid [:ll"EH.ILIEI
of another major metabolic pathway of
of tryptophan catabolism * ' (See Figure
1). In the study of Spaide and co-wor-
kers ' (Figure 2), l-methylnicotinamide
was measured 1o test if an alteration in
the metabolic pathway of tryprophan
occurs in humans as reported by Sprince
et al. for the rat ", Because decreases in
the exeretion of I-methylnicotinamide was
observed in only one of cur 4 patients it
is not likely that cysteine inhibits the 1-
methylnicotinamide pathway of tryptophan
metabolism leading tw an increased try-
pLamine £xcretion.

An increased urinary excretion of crea-
tinine, paralleling the elevations of urinary
indoles was also chserved during low try-
ptophan-methionine regime " and during
cysteine lcading *'. These findings suggest
that amino acid leadings can induce a dis-
ruption in the normal protein synthesis a~d
initiate an increased breakdown of muscle
protein - which  releases wyprophan  and
mathionine, among other amino acids, intwo
the bleod stream, making them available
for the utilization of the body. Further-
more, cysteing is a non-methyl donor amino
acid but is part of a metabolic chain start-
ing with methionine going tw homocys-
teine, cystathione and cysteine and the
administration of the later would increass
the methionine concentration in the body.
Thus in association with the increased
muscle protein breakdown, the final amino
acids released by cysteine loading  will
include methioninz as well. The break-
down of muscle protein is facilitared by
loss of appetite which is frequently an
early sign of behavior worsening.
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The biochemical picture must be con-
sidered in the context of a series of facts.
As pointed out by Rodnight and Brune
and Himwich ™ 'Y, urinary changes arc
of complex origin and reflect among other
factors the bacterial action on tryprophan
in the intestinal tract, renal metabolism
as well as tissue metabolism of the indoles.
Thus, when elevations of urinary excretion
of indole metabolites are observed we must
keep in mind that such findings express
the resulis of interactions of several factors.
Mareover, only a minor contribution could
come from cthe brain metabolism. In regard
to the formation of tryprophan breakdown
produces by bacterial degradation the work
of Jepson =% provides information that bac-
terial synthesis of indoles is important for
the membolism of 5-HIAA but does not
represent the leading factor in the urinary
excretion of trypramine and toral indole-
3-acetic acid, Jepson flushed the intestinal
tract with chlortetracycline an  found
chiefly that the excretion of indoxyl sul-
phate ceased.

In regard to the behavioral changes, it
i well to point out that in a few patients
behavioral improvements were seen '~ * '
", These temporary improvements, usually
ohserved following the withdrawal of me-
thionine and MAO inhibitor, are excep-
tions to the general rule of worsening.
Thus far we are without explanation for
the improvementss. The importance of
indole metabolism in the exacerbation of
schizophrenic symptomatology is far from
settled, but one thing we can say with
certainty about our patients — that be-
havioral exacerbations are correlated with
rises in urinary trypramine excretion,

Though there are similarities in the
mechanisms of action between exogenously
administerd psychotomimetics and endo-
genously psychotogenic substances, there
seem to be marked differences in the ex-
pression of the behavioral aberrations.
Taking LSD as an example of exogenously
administered psychotomimetic, we know
that the alterations in behavior are highly
conditioned by the situation and circums-
tances. In  contrast, the endogenously
formed psychotogenics, whether occurring

70 ~

spontaneously or facilitated by combinzd
administration of an amino acid and MAO
inhibitor, seem to be more limited in ex-
pression and are characteristic of the usual
behavioral profile of cach patient.

We would also like tw point our that
vrinary studies mad: in a different direc-
tion, namely in the field of catecholamines
instead of indoleamines by Friedhoff and
Van Winkle * revealed the presence of 3,
di-dimethoxyphenylethylamine in the urine
of schizophrenic patients where they oc-
curred more frequently than in the urine
of non-schizophrenics. This catecholamine,
however, is methoxylated and therefore

SIMUATANEOUS CHARGES N URINARY COMSTITUENTS
AND RAFHAVIOR OF SCHIZTOPMEENTC PARIENT 1V,
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Fig, 3. — Simultancous changes of urinary
indole-3-aoetic  acid and creatinine along
with the behavioral evaluation of the same
patient ay in Figure 2 {J. V.). The graph
iz again expressed as the percent deviation
from the control valucs obtained during the
contrel period and eracerbations in elinical
sympiomatology are agein scored in Lerms
of mereasing severity from -1 to -4, During
the period of psychotic worsening when the
patient was placed on L-cysteine nssurzint_ed
with MAQ inhibitor, the uwrinary excretion
of creatinine was significant increased while
that of 3-indolegcetic acid was not (Taken
from Spaide, J., Ginther, R., Tanimukai,
H., Bueno, J. B. and Himwich, H. E. Schi-
rophrenic behavior and wrinary tryptophan
metabolites assoctated with cysteine gioen
with and withouwt g monsamine oridase In-
hibitor [(trangleypromine). (Submitted for

publication to NATURE ).
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the role of rransmethylation in the biologic

changes observed in the schizophrenic

process may involve transmeathylation in a

similar way for both the catechel and

indole amines. Mevertheless their involve-
ment may not be the same, the indole
substances arz associared with a mechanism
triggering the psychotic exacerbation while
catechclamines may be involved in other
steps of the process. Furthermore, 3.4-
dimethoxyphenylethylamine may  be of
excgenous origin and may also occur, less
frequently in non-schizophrenics. The ex-
cretion of 34-dimethoxyphenylethylamine
is alse non-specific for the diagnosis of
schizophrenia occurring in other condi-

tions A T

In discussion of the mechanisms in-
volving indole metabolism in behavioral
worsenings, there are at least three pos-
sibilities that should be entertained.

1} Abnormally high levels of a normal
product, such as tryptamine, which
may evoke abnormal changes in be-
havior,

2y Many individuals may form psychoto-
genic indoles in subliminal amounts
in regard o behavioral effects, bus
schizophrenics may either produce
larger amounts or are more susczptible.

3} The third suggestion is that only schi-
zophrenics can make such an abnormal
product whether with or without a
MAQ inhibiter, but again the lawer
facilitates this accumulation in schi-
zophrenic patients,

We feel thar ar present the second of
these three possibilities is the most likely
in view of the observations of Axzlrod *
that in addition to the lungs, the adrenal

Fig. 4, — Schematic re=
nre entation of a  hy-
pothetical chain of
events obserped during
an exacerbation of pey-
chotie sympioms either
cocurring sponioneousiy

INDOLEAMINES IN SCHIZOFIRENIA

glands, the kidney. spleen and liver all
have the ability tw transmethylate and
thzrefose form N-dimethyl indole products.
These results taken in ascociation with
the permeability of the brain o tryptami-
ne and N-dimethyltryptamine compounds
allows for the passage of such substances
through the blood-brain barrier. This idea
that the difference berween schizophrenics
and non-schizophrenics is not qualitative
— that schizophrenics may possess the
sime characteristics of normal individuals
— but rather quantitative, is in agreem:nt
with the conclusion of Schneider ' who
found that the normal individual and the
psychotic do not belong to different cate-
gories, but there are all degrees of grada-
tion bziween them. It is not a case of only
black and white, but a matter of inter-
mediate shades of grey, If this is correct
and we accept a genetic component in the
schizophrenic process, then a schizophrenic
patient inherits a predisposition, a predis-
position making for the excessive produc-
tion of greater susceptibility mentioned
ahove. The mechanism by which this psy-
chotogenic indole substance in formed is
as yet unknown, Nevertheless based on the
facts presented above, a hypothetical chain
of events may be postulated as follows:
{a) Ffirst comes the initiating cause, un-
identified thus far but probably an in-
herited predisposition either to synthetize
larger amounts of this psychotogenic subs-
tance or a greater sensitivity to such a com-
pound; (h) a second step is the release
of amino acids including perhaps methio-
nine as results of muscle protein break-
down. This process is facilitated by loss
of appetite which is among the earliest
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signs of beavioral worsening with a con-
sequent decrease in food intake including
an amino acid imbalance. This condition
can be reproduced by loading methionine
and tryptophan in association with MAO
inhibitors since indoleamines are catabo-
lized by monocamine oxidase; (¢) the third
stage is the formation of the psychotogenic
methylated indole amine that will trigger
the behavioral exacerbation. This hypothe-
tical chain of events is schemartically re-
presented in Figure 4.

Another factor making for confusion is
the diagnosis of schizophrenia that pro-
bably represents more than one con-
dition. The psychopathology and phenome-

nology of the schizophrenic diseases need
turther studies 1o provide better diagnostic
classification. Furthermore, even in indi-
vidual patients the clinical symptomatology
may vary greatly during the evolution of
the diseasz, and it is possible thar different
biochemical situations may prevail in the
various clinical stares, It is not impossible
thar wsing biochemical methods like those
we have described above, a criterion for
the classification of the schizophrenias may
bz achieved. Specific excretory pattern of
monoamines could then be used not only
as a diagnostic wol but also as a guideline
for an improved chemotherapic manage-
ment of these mental disorders.

SUMMARY

From a more extensive review we are
cmphasizing some resules indicating pro-
gress towards a possible mechanism un-
derlying the aggravation of psychotic symp-
toms whether they occur spontaneously
or are provoked by feeding amino acids
during medication with a monoamine oxi-
dase inhibitor. Originally we found in-
creases in the wrinary excretion of deriva-
tives of tryptophan, an essential amino
acid, in schizophrenic patients, whether on
placebo or drugs. These increases preceded
and accompanied the exacerbations of
schizophrenic symptoms. Then Kety and
associates reported that feeding methionine
and to a lesser extent trvotovhan produced
aggravations of symptoms in schizophrenic
patients when given in combination with
a monoamine oxidase inhibitor, These im-
portant behavioral observations were con-
firmed in our laboratory. Again, we were
able to correlate worsenings of psychotic
symptoms with increases in urinary indole
metabolites. These findings were also con-

RESU

Sefalamos particularmente algunos re-
sultados que indican ¢l progreso alcanzado
en el estudio del posible mecanismo dever-

o

firmed by Sprince and associates and es-
pecially for elevations of urinary trypta-
mine. On the basie of the above mentioned
experiments, Brune and Himwich sSug-
gested  thar  psychotogenic  indolzamines
mediated the aggravation of the symproms
in  schizophrenic patients. Some authors
have reported the presence of bufotenin-
like compounds in the wrine of schizo-
phrenic patients. Others failed w do so
but in either case, the methods wsed wers
open to criticism, Recently, Dr. H. Tani-
mukai, working in our laboratory, devised
new medifications to obtain higher sensi-
tivities than those previously employed.
Using his methods we confirmed the pre-
sence of bufotenin and other psychotogenic
tryptamine derivatives in each of 4 schizo-
phrenic patients examined. Increases of
these psychotogenic compounds appeared
in the wurine before the mental symotoms
of the schizovhrenic patients worsensd
and continued there during pericds of
behavioral exacerbations,

MEN

minante de la agravacion de los sintomas
psicaticos tanto cuando ellos se producen
espontineamente como también cuando son

Yal, 0
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provocados por el suministro de aminodaci-
dos durante la medicacion con un inhihidor
de la monocaming oxidasa, Al principiu
ENCCNITAMOS  aumentos en  la  excrecion
urinaria de derivados del triptofans (un
aminodacido esencial) en pacientes esguizo-
frénicos, estuvicran ¢stos bajo tratamiento
de placebos o drogas. Estos aumentos pre-
cedian v acompanaban la exacerbacion de
los sintomas esquizcfrénicos.

Posteriormente Kety v sus colaboradores
infermaron que el suministro de metio-
nina, v en  menor grado de tripm-f:mu.
agravaba los sintomas de los pacientss
esquizofrenicos cuando se suministraba en
combinacion con un inhibidor de la mono-
amine oxidasa, Estas imporoantes observa-
ciones del comportamiento fueron confir-
madas en nuestro laboratorio.

Una vex mas pudimos comprobar una
correlacion entre la acentuacion de los sin-
tomas psicoticos v los aumentos de los me-
tabolitos indélicos en Iil_ cring, Schre la
base de los mencionados experimentos,

IN SCHIZOPHRENIA

Brune y Himwich sugiricron quz las ami-
nas indalicas psicotogénicas son factores en
la acentuacion de los sintomas en los pa-
clentes esquizofrénicos.

Algunuﬁ autorzs informaron sobre la pre-
sencia de compuestos similares a la bufo-
tenina en la orina de pacientes esquizofré-
nicos. Otros autores no llegaron a la misma
conclusion pero en todo caso sus meétados
eran discutibles. Recientemente el Dr. H.
Tanimukai ided en nuestro laboratorio
puevas modificaciones a fin de obtener un
mayor grado de sensibilidad en los méto-
dos de estudio de estos fendmenos. Me-
diante el uso de sus téenicas confirmames
la presencia de bufotenina v de otros de-
rivados psicotogénicos de la triptamina en
los 4 pacientes examinados.

Los aumentos de estos compuesios apare-
cieron en la orina antes de los sintomas
mentales de los esquizofreénicos, se acen-
tuaron y continuaron durante los periodos
de exacerbacion del comportamiento pato-
lagico.

RESUME

Nous signalons  partculigrement  quel-
ques resultats qui indiquent le  progres
arreint dans I'étude du mécanisme qui pro-
bablement  détermine aggravation des
symptomes psychotiques qui se produisent
mator spontanément, NGl provogques par
ladministration d'aminoacides pendant un
traitement avec un inhibiteur de la mono-
aming oxidase. Au commencement nous
avons  trouve augmentés dans Pexcretion
urinaire, les derives du tryprophane (un
aminoacide essentiel) cher des  pacients
schizophréniques qui etaient traités avic
des "placebos” ou des drogues. Ces aug-
mentations précédaient et accompagnaient
l'exacerbation des symptomes schizophre-
fIgues.

Plus ward Kety et ses collaboratcurs in-
tormérent que Padministration de meéthio-
nine, et a un moins haur degré si ¢'Geait
du teyprophane, aggravait les symptomes
es patients schizophreniques 571l éair ad-
ministré combine avec un inhibiteur de la

o Yamler 1 1463

monoamine oxidase. Ces imporantes ob-
servations du comportement furent confir-
mées dans notre laboratoire,

Encore nous avons pu prouver une co-
rrélagion entre Paggravation des sympromes
psychotigques et les augmentations de mé-
tzbolites indoliques dans 'urine. Sur la basz
de ces experiments, Brune et Himwich sug-
gererent que les amines indoliques psycho-
togénigues  constituent  des  facteurs  dans
INaggravation des symptomes chez les pa-
tients schizophrénigues.

Quelques auteurs rapportérent sur la
presence  de  substances  similaires a  a
buphotéenine  dans  l'urine  des  patients
S:.'hii:ﬂl‘llﬂ‘!&ﬂiqm‘:s- DFautres n'arriversnt pas
1 la meme conclusion mais en tour cas leurs
meéthodes ¢taient discutables. Récemment
le Dr. H. Tanimukai introduisit de nou-
velles modificatiors en  travaillant  dans
notre laboratoire afin d'obtenir un plus
haur degre de sznsibilité dans les métho-
des d'érude de ces phénomenss. L'usage de

~ i
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Te [{:Chniquﬂ nous permit de confirmer
la présence de buphoténine et d'autres dé-
rivés psychotogéniques de la tryptamine
chez les 4 patients examinds,

Les augmentations de ces substances ap-

parurent dans l'urine avant les sympromss
mentaux des schizophréaigues, ils s'accen-
tutrent ¢t continuérent pendant les pério-
des d'exacerbation du comportement pa-
thologique,

IUSAMMENFASSUNG

Bei einer ausgedehnten Uebersiche, legen
wir den Hauprwert auf einige Ergebnisse,
dic einen Fortschritt darsiellen in Berug
auf einen moeglichen Mechanismus der
die Basis dzr Verschlimmerung psychous-
cher Symptome ist, die spenran oder pro-
veziert  durch  Fuetterung  von Amino-
sacuren wachrend der Behandlung  mit
cinen Monoamincoxidasenhemmer  sein
koznnen. Wir fanden wrspruenglich Ver-
mehrung der Urinausscheidung von Deri-
vaten des Tryptophanes bei Schizophreni-
kern, sowohl mit Placebos als auch mit
Drogen behandelt. Dieser Vermehrung
ging voran und begleitzte die Verschlim-
merung der schizophrenischen Sympromen.
Dann eeilten Kety und Mitarbeiter mit,
dass wenn man mit Methionin, und weni-
er stark mit Tryprophane, verfuetteres,
sich eine Verschlimmerung der Symptome
bei Schizophrenikern cinstellte, wenn man
diese kombiniere mit Monoamino oxidase-
hemmern gab. Diese wichtigen Beobach-
tungen ueber das Verhalten wurden in un-
serem Laboratorium  bestaetigt, Darucher
hinaus konntin wir eine Korrelition zwi-
schen der Verschlimmerung der Symprome
und der Vermehrung Indolabbaubestand-

teile im Urin feststellen. Diese beobachrun-
gen wurden auch von Sprincz und Migar-
beitern bestaetigt, vor allem die Vermeh-
rung von Tryptamine im Urin. Auf Grund
dieser Experimente, brachten Brune und
Himwich den Gedanks, dass die psycho-
genetischen  Indoleaminen die Verschlim-
merung der Symprome anbahnten.

Einige Autoren haben das Auftreten von
Bufoteninachnliche Substanzen im Urin
von  Schizophrenikern mitgeteile. Andere
waren nicht mit diesen Ergebnissen ein-
verstanden, aber in jedem Fall waren ihrz
Methoden diskutierbar. Kuerzlich arbeitete
IDr., Tanimukai in unserem Laboratorium
neue Aenderungen aus, um cine hoehere
Sensitivitaet als die frucheren u erzielen,
Mit seinen Techniken konnten wir das
Aufrretzn von Bufotenin und anderen psy-
rhﬂlugcnrli!ﬂh:n Tryptaminederivaten bei
4 schizophren Patienten bestactigen. Die
Vermehrung dieser psychotogenziischen
Verbindungen trat im Urin auf, bevor die
psychotischen Symptome sich  verschlim-
merten, und waren wachrend der ganzen
Zeit der Verschlimmerung thres Verhal-
tens vermehre.
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Psychotropic Drugs Used in the
Management of Schizophrenia

J. R. BUEMDO " and H. E. HIMWICH
Thudichum Psychiairic Research Laboratory

The advent of psychoactive drugs ini-
tiated a new era in the management of
schizophrenic disorders: a significant and
continued declime for the last decade m
the population of mental hospitals in all
countries in which these drugs are used
was one of the first practical resulis, As
a corollary, a great improvement in the
atmosphere in mental institutions was
brought about. The so-called somatic or
physical treatments in psychiawry such as
convulsive therapy, insulin hypoglycemia
and psychosurgery are still available forms
of therapy for schizophrenia but they are
being progressively replaced by psychotro-
pic drugs and the other somatic methods
are being reserved for circumseribed si-
tuatrions.

The neuroleptics or tranguilizers, in
contrast to barbiturate drugs, allow rthe
physicians to treat their patients without
a significant interruption of consciousness.
This situation has permitted ward doors
to be opened and patients can now pursue
prescribed activities in a therapeutic com-
munity. Greater optimism  pervades all
ancillary medical services, resulting in
greater effort by the swaff and correspon-
dingly better therapeutic results, While
thz psychoactive drugs by themselves could
not have brought about these improve-
ments yet the outlook for schizophrenic
patients prior 1o their introduction was,
on the whole, quite dismal.
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Galesburg State Research Hospital
Galesburg, Illinois, U.S.A

In the present report we shall review
the actions of three different groups of
psychoactive drugs in relation to the ma-
nmagement of the schizophrenic process;
reserpine, phenothiazines and  butyrophe-
nones and their principal derivatives, These
drugs shall be referred o as tranguili-
zers or neuroleprics interchangeably, since
nomenclature differences reflect only psy-
chiatric school dissimilarinies withour any
marked change is basic concepts.

I. RESERPINE AMD DERIVATIVES

Though reserpine nowadays is conside-
red w be of secondary importance among
the neurcleptics, the drug is largely of
historical interest but remains as a usefu!
tool in research for a better understanding
of brain functions, The drug had been
used in the fizld of psychiatry since 1931,
in India '""'7, Despite its increasing impor-
tance in India, only in 1953 ' did Western
psychiatrry become interested. Since then,
an enormous amount of clinical and psy-
chepharmacological work has  been  ac-
complished. The original observations of
Kline ™ arcused a grear deal of interest and
since then reserpine experienced a zenith
in psychiatric therapy followed by more

* Fellow of the Consclho Macional de
Pesquizas, Rio de Janeiro, Brazil,
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discrzre enthusiasm and, finally with gra-
dual replacement by other more potent
neurcleptics, so that today in many coun-
tries the drug s mostly used in antihy-
rertensive therapy.

A, Mechanisms of action.

The exact mechanism of action of reserpine
i3 still controversial. The drug has biphasic
cffects on EEG recordings from animals
and with behavioral correlates, nnmul}r an
early shorter period of bebhavieral and EEG
activation followed by a lenger period of
sedation or tranquilization and enhance-
ment of resting EEG pawerns 7,

It 15 interesting to notice that when
reserpine is first administered to patients
it may produce a period of worsening in
the psychotic symptoms, a period of tur-
bulence * which is usually more marked
and longer acting than that evoked by
phenothiazines and is a sign of extrapy-
ramidal dysfunction.

In animals, the initial period of EEG
and behavioral activation corresponds close-
ly to the time interval during which free
biogeaic amines are increased at the ex-
pense of amine stores which are diminishzd
by the action of reserpine. The intracellu-
lar swores of brain biogenic amines such
as serotonin, noradrenaline and dopamine,
und:r the action of reserpine, release the
neurchormoenes into the cell sap and thence
to the intercellular space with a consequent
increase in the freeform of these brain
hiogenic amines at recepror sites of effector
organs, In addition, newly synthetized mo-
noamines arg not bound in the stores but
remain in the free-form, (See Figure 1),

In contrast to the earlier behavioral and
EEG activation, the later appearing resting
EEG patterns and behavioral sedation oc-
cur with a reduction in the concentrations
of the free amines after the stores have
been depleted. With the more moderate
dosage administersd to patients it is not
unlikely that the comparatively shore early
period of activation of the psychotic symp-
toms corresponds with the time when the
free brain amines are increased above the
usual levels while the tranguilizing effects

| |

CHLORPROMAZINE

RESERFINE

RECEFTOR
NERVE SITE
ENDING

GELL
EFFECTOR
CELL

Mad
IMHIE | TOR

IMIPRAMINE

Fig. 1. — Sites of action of representatives
of four groups of psychotropic drugs, This
figure iz the schematic representalion of a
cell of a sympathetic nerve ending and of
an effector organ and the gap between these
oo struciures  through  which  biogenic
monoamines, here represented by noradre-
faline, are released from the nerpe ending
follmeing a nerpe impulie. The structure of
the mitochondria is intimately bound with
the monoamine oridase actipity of that
cnzyme, Monoamines are stored in granules
&) in a labile form. Novadrenaline libe-
rated from the labile fraction may be utilized
in four ways: (1) incorporalion into a stable
form, (2) after the nerve impulse the mono-
amine 5 released into the gap (straight
dotted line) and stinulates the effector cell
at the receptor szite, () outside the nerpe
cell noradrenaline may also be transformed
to normetadrenaline by the COMT enzym>®,
or {4} re=eniers the nerve eénding (curved
dotted line), Inside the cell the free monoe-
antine may be oridized by the MAQ enzyme,
Reserpine and chlorpromazine diminish the
effectiveness of the respomse of the effector
prgan to nerpe stimulation; reserpine blocks
the incorporation of the mescamine inte the
granule, Accordingly the monogmine is ¢x-
pozed to oridation of the MAQ enzyme and
itz amount is therefore deereazed. Chlorpro=
mazine has a similar effect but in another
way, for that drug blocks the receptor site
0 that the monoamine cannot contact .
This blocking action iz stmilar in effect to
that of alropme in regard to acetyleholine,
The MAQ inhibitor prevents the MAO
enizyme from oxidizing the monoamines and
therefore increases  their  concentrations.
Imupramine accomplishes the same purpose
by preventing the returs of the free mono-
amines info the cell, thus raising the lepels
af fre¢ monogmenes aeailable o reaet with
the receptor site. (This figure is reproduced
with the permission of

Prof. Arvid Carlszon).
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are associated with the leng-continued low
levels of bound brain amines and specially
of the free amines 1=,

Brodie and Shore * forwarded the hypo-
thesis that the tranquilizing effects of re-
serpine are a rssule of serotonin depletion
which increases the free amount of this
amine in the brain. But more recently,
Bueno, Pscheidt and Himwich 7 prupnsetl
that a balance berwezn the brain contents
of serotonin and norepinephrine may be
an important factor since EEG and beha-
vioral activation was achieved in amimals
with high levels of brain serotonin usually
aszociated with a 507 decrease in the brain
norepinephrine.

T
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Fig. 2. — Mid-gapgital wview of the right
hemisphere showing o schematie represento-
tion of the mescdiencephalic activating @ ys-
tem [MDAS) awd of the pathways connect-
ing the MDAS with the Papez civcuit (see
Figures I and 4) as well az with the cerebral
corter. Sensory stimuli ascend the lemniscai
sensory pathways and :timulate the specific
sensory nuclei of the thalomus from whence
impulsez are transmitted to the cortical
somuatosensory areas, The ascendimg func-
tions of the mesodiencephalic activatitg sys-
f¢m may be faid to stard with mpulses in
collaterals from the paralemniscal sensory
pathways to the reticular formation which
i thus arow ed and send signals to the un-
speeific thalamie nwcler where the diffuse
thalamocortical projections to the corter
take their origin. The paralemniscal path=-
ways dare represented by the spinoreticular,
spinotectal and Lissauwer's tracis,

b NTH [ TRETE | Fikis

Other neurophysiological actions of re-
serpine are even more complex (See Fi-
gures 2, 3, 4). There is a decreased response
to exteroceptive stimulation which 1s cor-
related with a block in the mesodience-
phalic acuvating system (MDAS) while
the limbic structures are stimulated by
reserpine where that drug may evoke spon-
taneous seizures M, These cumph::{ actions
of reserpine, a tranguilizing effect without
the hypnotic propertics of the barbit-
rates may find an explanation in the
hypothesis of Himwich ** who states that
the nwrnlnprics affect to a greatér extent
subcortical functions of areas in the hrain
which are regarded as the anatomic sub-
strate of the emotions and are involved
in mechanisms of crude awareness and
emotional responses while affecting w a
lesser extent the neocortex, which is chiefly

Fig, 3. — Papdz ecircnit. On stimalation of
the hippocampus, that structure relaygs im-
prlses win the ferair to the mammillary
bodics of the hypothalamus and from that
area they are trousmitied in fturn o the
antertor thalamie nacled and the cimgulote
gyrwu: of the cerebral cortex, The junctional
circuit iz completed by fihers leaving the
cingulate pyrus and returning to the hip-
pocampus via the hippocompal gyrus, These
subeortical areas, together with the meso-
diencephalie activatisg system [MDAS) re-
prezented o Figure 2 are rvegarded az the
anatcwical :ubstrate of the emotions and are
involped in mechanisms of crude gwareness
as well as in emotionel responses (Himaich,
H. E.,, Mortllo, A, and Steiner, W G.. Drugs
affecting rhinencephalic structures. J.
Newropsychiat,, 3: S15-526, 1962).
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Fig. 4. — Diggrammatic [ranspcrse gection of
brain., The left half of the figure portrays
lemnizeal senzory pathways to the gpecific
sen ory nuclei and the specific sensory areas
af the ecortexr [(white doti: on binck arrows)
ax well as pardlemniseal ones (block end
white vertical stripes) and collaterals (black
and white arrotwe) to the reticular formalio
fwhite) which in turn relays impulses to
the cortex wia the diffue thalamocortical
progections (shaded), On the right side of
the figure a jeedback [rom the cortexr in
the corticorcticular projections complerss a
reperberaling circuit between the cortexr and
reticular formation, The Papez cireuit [in
black) iz portrayed commecting the hip-
pocampus, hypothalomus (mammillary body )
fanterior thalamic nuclei are not repre-
senfed), cingulate gyres agnd returning to
the hippocampus. The connections of the
Pape:z cirenit with the amygdala and reti-
cular formation are indicated by arrows
containing white diomond shapes. Fibers
griginating in the =ucleir of Gudden and
Bechterev, situated in the reticular forma-
tion, pass directly to the hypothalimes, (o
the septal area (not indicated) and the hip-
pocamtpis and amygdala, These structures
send impulses to the reticular formation (o
complete reperberating circuits. Theze areas
repre ent a portion of the anatomic subs-
trate of behavioral adjustoments occurring
especially with stromg stimulation of the
proarusm, The motor pathways from  the
cortexr fo the spinal cord (stipled arrow)
are ineluded in the right half of the diagrom.
The reticular jormation also possesics im-
portant deseending motor activities, ineled-
myg extrapyramidal regulation, (This figure
1% adopted by Homowich, H. E., Funetional
aorganization of the brain, past and present.
J. Nerp., Ment, Diz, 130: 505-519, 1960 from

il =~

imvolved 1n integrative mechanisms and
discrete awareness, In fact, this statement
may bz generalized to all tranquilizing
drugs in contrast with the barbiturates that
have a more widespread action throughout
the entire brain.

B. Climical Uses.

In the early stages reserpine was tested
in a variety of psychiatric and neurologic
conditions:  schizophrenia, epileptic  psy-
chosis, manic-depressive and  involutional
psychosis 7, epilzpsy ™, and extrapyrami-
dal disorders %, depressions ** 1, choreic
disorders *, enuresis ** and in the neuro-
ses 10,

After the initial enthusinsm, Kinross-
Wright ™' noticed that reserpine could
aggravate depressions and many of the
reported data were subjected 1o re-evalua-
tion. Afterwards, the reports then became
more restricted, in full agreemznt with
the original obszrvations of Sen and Rose '
that the drug is “effective only in a
certain type of insanity which is common,
insanity with violent manical symptoms
with such somatic signs as a full, hard
phletcric pulse, violent moviments and
insomnia”, At present, reserpine is still used
in the management of violent, hyperactive
schizophrenics and for the treaiment of
ovitactive, brain-injured children #%.,

. Side Effects.

Amidst the most common side effects of
reserpine are: nasal stuffiness, hypersaliva-
tion, intestinal hypermotility, lethargy and
drowsiness, Parkinsonism, bradycardia, hy-
potension, aggravation of bronchial asthma,
reactivaticn of duodenal ulezr, The poten-
val danger of a reserpine-induced depres-
sion is also present, chiefly in predisposzd
patients. These side efficis are dose-de-
pendent and a decrease in dosage usually
is adequarte for their alleviation, On other
occasions the combined administration of
a cholinolytie drug or an anti-Parkinson

Galambos - IN Herriek, C, J. The Brain of
the Tiger Salamander, University of Chicago
Prezs, Chicago, Nlincis, 1948).
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agent 15 also highly ctfective without the
necessity of diminishing the daily dosage.

Il. THE PHENOTHIAZINES

The phenothiazine derivatives consttute
the I:l:gﬁ: and most versatile group of
psychotropic drugs. From the clinical view-
point there are important quantitative dif-
ferences betwesn their actions, but the
qualitative similarities of the various phe-
nothiazines facilitate their discussion 25 a
group, The phenothiazine derivatives have
in common a chemical structure consis-
ting of the phenothiazine nuclius and a
three carbon chain in the <Y~ position as
shown in the model in Figure 5. In the
-X~ position the phencthiazine can have
a hydrogen, a halogen atom or a halogen-
methyl group or yer a sulfo-radical. In the
-Y- position, these neuroleptics can have
a dimethylamino group like chlorproma-
zine, a piperadine ring as exzmplified by
thioridazine or a piperazine nucleus as in
the configuration of trifluoperazine, (See
Figure 5).

The potency of the various representa-
tives of the phenotiazine family is determi-
ned by the different radicals present at
X and Y positions; the piperazine group
at =Y- position generally increases the
potency of the drug as do balogen atoms
or halogen-methyl groups in the -X- po-

s1ERn,
A, Mechanisms of action.

The basic psychopharmacological proper-
ties of the phenothiazines reveal correla-
tions with clinical findings. The pheno-
thiazines block the conditioned response
associated with noxious stimuli without
interfering with the unconditicned escape
rESponse, Spontaneous motor activity i
also depressed by these neuroleprics, and
another of their characreristics is a drug-
induced catalepsy. Anti-emesis, barbiturate
potentiation, cholinolytic ' and adrenoly-
tic actions " #%- % are also common fea-
tures of this large group of drugs which
also exhibit a slight antihistaminic action.

visl A Sumher | (TS i

Phenothiazines may also induce a de-
pression of respiratory centers but only in
high doses and possess a hypothermic ac-
tion in more usual doses ', The bioche-
mical investigations with phenothiazines
are not so numerous as with reserpine. The
phenothiazines, by interfering with enzy-
matic process, decrease the sugar and oxy-
gen consumption ' and also have a mode-
rate blocking action on the uptale of no-
repinephrine in central adrenergic neu-
rons ¥, It would be interesting to know,
in humans, the phenothiazine action on
transmethylation of transmethoxylation
processes, since methylated indoles ™ or
o-methylated catechols™ possess psychotoge-
nic properties and are probably involved
in the mechanisms of hallucinatory-delu-

WMODEL FOR PHEMNOTHIAZINE DERIVATIVES
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Fig. 5. = Im the Hpper portion, the pheno-
thiazine nucleus and the positions -X- and
=Y- are repreésented, Phenothiazines with
peychoactive properties have a three=carbon
chain in the -Y- position. The -X- position
ustally has a halogen atom, a halogen-
methyl group or yet a sulfo radical. In the
lewer part are represented examples of each
of the three groups of phenothiazines which
are distinguizhed by their zide chainsg at
-¥ - position. The dimethylamino group is
reprécented by chlorpromazine, the pipe-
radine by thioridazine and the piperazine
by trifluoperazine.
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sional sympromatology. In animals, Axel-
rod ' reported on the enzymaric N-methy-
lavion of serotonin and other amines and
hoth chlorpromazine and imipramine are
able to block this enzymatic process, per-
haps accounting for the tranguilizing and
antipsychotic actions of thess drugs.

The chl:lr{:li'hh}'sllulngi:ul actions of phe-
nothiazines are multiple and complex.
Following the acute admiristration of phe-
nothiazines the EEG  paterns show in-
creases in spontaneous EEG activation =7,

Phenothiazing tranquilization correlates
with depression of the hypothalamus and
midbrain reticular formaton, areas con-
tainiag relatively high concentrations of
the neurchormones (serotonin, noradrena-
ling) whose actions are inhibived by these
drugs in part due to their blocking of
receptor sites . This group of drugs also
reduces o some degree the excimbility of
the extrahypothalamic limbic structurss *
(Sce Figure 4). The tranquilization pro-
duced by the phenothiazines would there-
tore seem to be associated with boch direct
and indirect influences on the hypothala-
mus and alzo against the neurohormones
serotonin and nur:pintphrinu,

The complexity of these actions of phe-
nothiazines correlate with those of the
clinical field where there are tranquilizing
ctfects, an action that sezms w be unspe-
cific and in addition, antipsychotic pro-
perties such as anti-hallucinogenic and an-
ti-delusional actions which are specific of
this group of drugs in psychotic patients.

Besides, phenothiazines also have some
antidepressant properties as exemplified by
levomeprazine *'* and thioridazine *'*, It
is prabable that their successful clinical
use is associated with their complex ac-
tivitics in the brain as reflected by their
many sided clinical effects.

B. Clinical Uses.

After the first report by Delay and De-
niker " stressing the favorable resules in
acute schizophrenia, the clinical uses of
chlorpromazine and of the other newly
synthetized phenothiazine derivatives  ex-
perienced a great increase. As with reser-

bl -

pine, phenothiazines wer: first employed
vy @ large variety of psychiatric and neu-
rological conditions. Kinross-Wright *' re-
ported the use of chlorpromazine in schi-
rophrenics, depressions and manic stawes
vsing up tw 4000 mg daily. The best results
were obtained in acute schizophrenia and
manic states while depression did not res-
pond as well. With the incroduction of
phenothiazines with a piperazine ring on
the side chains, the tranquilizing sction ¢
this group of phenothiazine derivatives
became less seriking. Moreover, this popz-
tazine group of phenothiazine derivatives
produces greater psychomotor stimulation
than the other phenothiazines ',

The response 1o a phenothiazine deriva-
tive will vary from patiznt to patient and
even at different times in the same patient.
A patient woo does not exhibit a benefi-
cial response to one phenothiazine may
improve on another. Hyperactive padients
in general are treated more effectively with
non - piperazine  phenothiazines, On  the
other hand, the piperazine group is more
active in apathetic, underactive, psychotic
patients,

The dosage schedule for phenothiazine
therapy is also somewhat different from
one pi}'{.'hiﬂlri-r_' schieal o another, In cns
side a group prescribes in accordance with
the psychopharmacological actions of o
given drug and the dosage is adjusted in
accordance with the symptomatic respons:
of the patient. They also point out that
the patients’ symptoms may become aggra-
viated in the presence of marked extrapyra-
midal side effects, As a subgroup of thi:
school are included those who prescribe a
low daily dosage for a longer period in
an attempt 0 avoid the undesirable neuro-
logical side effects. On the other side ar:
psychiatrists who usually pn,:su:rihe higher
daily dosages, locking for extrapyramidal
side effects as an indication that the drug
is acting at the central nervous system
levzl, "saturating” the nervous structures
and exerting its bencficial effects. Afeer
tine appearance of the Parkinson-like syn-
dreme, however, the daily dosage is gra-
dually decreaszd towards a  maintenance
level, the impregnation medicamenteuse

ST TTRIEN | DU
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of the French authors ', In this second

group, there is a subgroup which considers
the phenothiazine-induced extrapyramidal
syndromes as essential for the treatment
and exerting therapeutic effects *", This
“reurcleptic syndrome” was the subjoet
of many studies and correlations between
the neurclogic signs, and psychic modifi-
cations were reported by Delay and co-
wierkers 10 P21 who also observed an in-
creaszd  suggestibility in  patients under
neuroleptic therapy, exhibiting a hysteric-
like syndrome. But, independently of the
different methods of administration utili-
zedd for neuroleptic treatments, thoir the-
rapzutic cffects are um.]ues[iﬂ:'l:lble and the
introduction of such drugs enlarged not
only the possibilities of the patients’ re-
covery and social readjustment but also ex-
tended the horizons of psychiatric research.

. Side EHE{H,

Now-extrapyramidal: Phenothiazines, in
general, induce a variety of sid: effects
taat disappear on decreasing the daily do-
sages or afrer discontinuation of treatment.
The most common ones are dryness of the
mouths, myosis, nasal congestion, constipa-
tion, hypotension, tachycardia, disturbances
of tmperature regulation, increase of ap-

petite, somnolence, menstrual disturbances,
photosensitization, dermaritis, and drow-
siness, With a lower incidznce, but impor-
tant due w the widespread use of pheno-
thiazines ar: agranulocytosis, lowering of
the convulsive threshold in epileptic pa-
tients as well as in patients with brain
injuries ** and obstructive jaundice, but
Haollister ***  reported that  pon - specific
histological abnormalities of the liver are
relatively frequent among chronically hos-
pitalized patients who have never been
wreated with antipsychotic drugs.

More recently, other side effects were
described such as lower levels of serum
Vitamin B,. during continuous administra-
tion of chlorpromazine ** and an increased
melanogenesis that, however, has also been
observed in schizophrenic patients without
phenothiazine therapy %,

Extrapyramidal: The most common side
effect occurring during phenothiazine the-
rapy, however, is the Parkinson-like syn-
drome which is correlated to the potency
of the drug used (Table 1). The motor
symptomatology has been divided in 5
succeeding phases by Deniker ': (1) aki-
netic phase, (2} hyperkinetic syndrome,
{3) akinetohypertonic syndrome, (4) hy-
pi:rrkincrnh].-permnic phase and (5) neuro-

I TABLE |
| Side effects of phenothiazines
Drug Cr}l;.pﬂ'!fﬂﬂlbf Side effectz  other Ihm: Ert_rﬂpyrmnidnl
DEage extrapyramidal changes zside effects

Chlorpromazine 1 Stronger Weaker
Triflupromazine L/2
Perphenazine 1/12 I I
Triflucperazine 120
Fluphenazine 140 Weaker Stronger

* The six principal side effects are dermatitiz, jaundice, agranulocyiosis,
sedation, orthostatic hypotension and convulsions. Thioridazine, with a dosapge

range similar to that of chlorpromazine, i3 not included in the table because both
tvpes of side reactions to this drug are milder (Taken from Himwich, H.E. Psy=-
choactive drugs. Postgraduate Medicine, 37: 35-45, 1965).
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vegziative syndrome. This Parkinson-like
syndrome 18 reversible and can be counter-
acted by anti-Parkingon drugs. Older per-
sons are more susceptible o Parkinsonian
changes while the dyskinesias, for example
crculogyric crisis, ar: more Commaon among
younger patients, The akachisias, including
motor restlessness, are nog related to the
paticnts’ age. In general, however, women
are more sensitive o all side effects than
are men. A perusal of Table | reveals chat
the more potent members of this group
induce the more severe fxtril.p:rtilmidul sicle
effects. This generalization, however, does
not apply to other side effects.

i, THE BUTYROPHENOMNES

The butyrophenones constitute the pew-
est series of clinically tested neuroleprics.
They possess a chemical structure not re-
lated to the phenothiazine nucleus nor (o
the reserpine configuration, The structures
of the two most widely wsed butyropheno-
nes, haloperidol and eriperidol, are shown
in Figure 6. They were synthetized by
Janssen ** who reportzd thar the butyro-
phenones are more potent in a dose-effect

R-1625 HALOPERIDOL

OH
.
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R-2498 TRIPERIDOL
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Fig 6. — Chemical structures of haloperidol
and friperidol, the twe representative of
the hatgrophenone series, which are most
widely uzed. Notice that the cowfiguration
of there neuwrolepiics iz completely different
frome that of phenothinzine deripotises,

84 ~

relaticnship than the phenothiazines . In
addition they induce morz severe neurclo-
gical, especially extrapyramidal, changes
than do the phenothiazines.

A, Mechauwisin of Action.

The l'ml}'t{:phtnnnﬁ have many af the
same basic psychopharmacological proper-
ties described abovz for the phenothiazines.
They act chiefly on conditioned psycho-
moice behavior but proportionally less w
alleviare undesirable emotional behavior 2=,
Their calepric properties, inducing im-
mobility with alertness, ars pronounced
and like the phenothiazines, butyropheno-
nes decrease spontanecus activity in ani-
mals " 2 The same authors also repor-
tedd @ potentiating action on  barbiturat:
anesthesia, as well as anti-emetic and anti-
spasmadic properties of the gastrointesu-
nal tract in association with adrenolytic
and antiserotonin  actions. On  the EEG
pattern, haloperidol behaves like chlorpro-
mazine, preventing the EEG alerting re-
action following acute administration and
increasing  EEG activation  after  chrone
treatment “", The biochemical aspects of
the butyrophenones have not been exten-
sively studied, but van Rossum " " has
reported that haloperidol exerts a specific
inhibiting action agaiest dopaminergic fi-
bers of the strintum. Malmfors "' observed
that the same compound has no or very
lictle inhibitory effect on the uptake and
storage of norepinephrine in  adrenergic
pervis. The interactions berween butyro-
phenones and dopaminergic receptors may
provide an explanation for the severe ex-
trapyramidal sympromatology chserved in
the clinical use of these drugs. Thus, the
drug inducsd lcss of the inhibitery effects
of dopaminergic fibers on extrapyramidal
activitics is a primary factor in the pro-
duction of the extrapyramidal disturbances
associated with this drug, (See Figure 7).

B. Climical Uses.

The butyrophenones, like the piperazine
derivatives of phenothiazines, cxert a neu-
roleptic acticn which does not notably
réduce the psychomotor activity of the

Vol ik Xmmbior | - BIRET
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Fig. T, = Schemaiie vepreseniation of do-
pamine actions oa the extrapyremidoel sys-
tem. Dopamine s stored in granules imside
the presynaptic neuron. The postsymaptic
neENron eontains réceplors which are specific
for dopamine, The conbinwcous liberation of
this monogmine exerl: inhibitory actions on
extropyramidal functions, for dopemine may
be an inhibidory transmitter. Neuwroleplic
drigs can Block the receptors inducing the
logs of the inhildtory of feets and as a resull
we have the production of ertrapyromidol
disinrbances, Haloperidol iz a spectfic blocker
of dopamine receptors. Phenothiozines also
bloek thesze receprors but do not do it fo
specifically as the butyrophenones,

patient and, in therapeutic dosages, leave
consciousness clear,

Utilizing the Wittenborn scales, Delay et
al.'" reported that haloperidol significantly
decreases the severity of psychotic symp-
toms as measured by the phobic-obsessional
scale for schizophrenic patients. Another
interesting point is the highly specific
action of haloperidal in manic syndromes
amd in psychomotor excitement ** %, The
first clinical trials on butyrophenones were
made by Divey and co-workers ' *" who
pointed out some advantages of butyro-
phl:n-:.'lm: therapy and described a !ip-!:l.‘“‘:il:
action of this series of drugs, namely the
neuradyslepsy, characterized by dyslepric

Vel & Sambar 1 (T
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myoclonias, parestesias and anxizty, This
neuradysleptic action of butyrophenones
can be acutely induced by intravenous in-
jection and was employed by Madalena ¥
as a therapzutic measure o activate refrac-
tory chronic schizophrenic patients.

Haloperidol and triperidol are indicated
chiefly wo hallucinatory and delusional pa-
tients 1 1210 To Bishop and Gallant !
triperidol is of superior efficacy in both
paranoid and non-parancid schizophrenic
rmtienm and the authors stress the betoer
and more rapid therapeutic effect in com-
parison with phenothiazines, while Ban
and Swonehill ' state thar disorders of per-
ception and thought content and thought
processes respond well o haloperidol. Bue-
no * using triperidol in acute and chronic
patients, reported 677 of excellent and
good results, chiefly among the acute schi-
zophrenics and stresses the diminution of
the hospitalization period as characteristic
of the drug when compared with pheno-
thiazines or even with haloperidol, thus
allowing for earlier discharge and conse-
quently increasing the possibilities of so-
cial readjustment. The drug was equally
effective in paranoid as well as in non-
paranoid schizophrenics. It is our opinion
that the butyrophenones have a definite po-
sition among the neurcleptic drugs but they
requirz further studies due o their com-
paratively recent introduction and dearth
of extended follow-up studies.

(.. Side Effects.

The side effects observed during buty-
rophenone therapy are similar o those
rﬁpurm:i with the [rhenu:hiuzim,ﬁ, But ex-
trapyramidal signs are stronger and more
frequent. The neurcdyslepric syndrome is
also a characteristic of the butyrophznone
group though both changes can be elicited
by pipnm;ﬂ,inc derivatives of the phunuth:il.!-
zine group such as thiproperazine ', The
alterations in blood pressure are usually
negligible. Liver tests and wrinalysis show
no or lictle evidence of organ rtoxicity.
Blood counes reveal an inicial I}'mphl.'u_‘}'-
teses but normalizaticn of the blood pic-
ture cccurs during tremment.  Anxiety,

-~ B9
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insomnia, akathisia, and neuro-vegetative
symptoms are frequently seen during the
early stages of treatment.

DISCUSSION AND SUMMARY

The three groups of psychotropic drugs
used in the management of schizophrenic
disorders — reserpine, phenothiazines and
butyrophenones are reviewed, All three
groups share in common neurologic ac-
rions: activation of the extrapyramidal
system but to different degrees. The die-
thylamino phenothiazines are weaker than
the piperazine derivatives of this group
which, in turn, are less potent than reser-
pine in this regard. Butyrophenones exert
the strongest extrapyramidal actions. This
side action has a dose-effect relationship
and is generally reversible, They seem o
be the result of the blockade by neuro-
leptics of the dopamine modulatory action
on the extrapyramidal system. Some psy-
chiatric schools (chiefly the European and
South American) use this activation of the
extrapyramidal system as an indication that
the drug is acting at maximum levels in
the central nervous system and the name
of these drugs as neuroleptics derives from
this extrapyramidal action. It is interesting
to notice that during this saturation syn-
drome (impregnation medicamentzuse) the
patients display a higher degree of sug-
gestibility and can often simulate symp-
toms observed in hysteria. In North Ame-
rica, however, a group of psychiatrists use
the tranquilizing and anti-psychotic actions
of these drugs as guidelines o dosage level.

Irrespective of the method wused, the
overall improvement brought by the pro-
per use of neuroleptics in the treatment
and prognosis of the schizophrenic disor-
ders is most striking. The neuroleprics do
not provide a cure for the disease bur the
good results obrained with a long-term
trecatment facilitate social readjustment,
thus justifying their use, In addition, these
drugs provide a better rapport berween
the doctor and the patient even whitout
mentioning the improvement of the the-
rapeutic atmosphere of the hospital. The

S

clinical usage of neuroleptics is impaired
by our present ignorance of the pathoge-
nesis of schizophrenic disorders. Bur, as
pointed out by Delay et al, ', there are
various difficulties in the accurate evalua-
tion of their clinical effects in schizophre-
nia — the indefinite limits of the diagno-
sis. of schizophrenia, the criteria used w
assess remission ratz and the protracted cli-
nical course of some casts of schizophre-
nic disorders. It is not impossible that the
understanding of the mechanisms of ac-
tions of the neuroleptics will be of greart
aid in the elucidation of the schizophrenic
pathogenesis. On the other hand, bioche-
mical, behavioral and electrophysiological
investigations have afforded important ha-
sic correlations but further swudies are
needed, In order to evaluate the mecha-
nisms of actions of these and similar drugs,
one must keep in mind thar the central
nervous system acts as a unit while much
of the research thus far is concerned with
the particular. It is not impossible that
from the particalar, a unitary concept
clarifying explanations may develop.

We feel that the neuroleptics are a
highly specific group of drugs exerting
not only tranquilizing actions but also an-
tipsychotic ones. They should be used
under close medical supervision and for
that reason the physician should gain an
intimate knowledge of their psychophar-
macology and clinical potentialities in-
cluding their abilities o induce side ef-
fects, The large number of patients treated
suggest that these side effects are generally
reversible and dwindle in importance
their relation with the crippling effects of
schizophrenia, Many pregnant  mothers
have been under neuroleptic therapy and
po teratogenic effects have been reported
thus far.

The rtranquilizing and anti-anxiety pro-
perties of the neuroleptic drugs are un-
questionable but since the introduction of
weaker drugs with less potent side effects,
such as chlordiazepoxide and meprobamare,
and with relative specificity in their anti-
anxiety actions, the use of the neuroleprics
should be restricted to the psychoses where
their potent action is necessary. To follow
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this simple distinction will avoid the mis-
us¢ of the more potent drugs with their
strong, side effects in patients unsuitable
tor neuroleptic therapy. lt would be wisz
for physicians to keep in mind that the
neuroleprics are supposed o be uszd wich
water and not like water,

And what of the furure? The history of
psychopharmacology starting with the use
of phenothiazines and reserpine in the
management of schizophrenia  was  fol-
Torwoed by the appearance of MAQ inhiba-

RESU

Los tres grupos de drogas psicotropicas
que se tmplean en el tratamiento de las
alteraciones  esquizofrénicas — reserpina,
fenotiacinas y butirofenonas — son objewo
de una resena. Fstos grupos tienen desde
el punto de vista neurclogico en comun
la activacion del sistema “extrapiramidal
aungue en diferente grado. Las dietilamino
fenotiacinas son mas débiles gue los deri-
vados de la piperacina de estz grupo, que
S0 VEE 2000 MOEnoDs F‘L'Il.{‘.'l'ltl"ﬁ |.||.11: la reser-
pina en este aspecto. La accion mis pode-
rosa sobre el sistema extrapiramidal es
cjercida por las butirofenonas. Esta accion
secundaria estd basada en una relacién de-
sis-efecto y es generalmente reversible,

Parecen ser el resultado del bloqueo de
la accign modulatoria de la dopamina so-
bre ¢l sistzma extrapiramidal por parte de
foe neurolépricos. Algunas escuelas psiquii-
tricas ( principalmente las europeas y sud-
americanas) emplean esta activacion del
sistema extrapiramidal como un indicador
de que la droga estda actuando a nivelss
maximas en el sistema nervioso central; la
denominacion de estas drogas como neu-
ru]éplit‘n: deriva de esta accion extrapira-
rdal. Es interesante observar que a lo
lrrgo de este sindrome de saturacion (im-
pregnation meédicamenteuse) los pacientes
preszntan un mayor grado de sugescibilidad
y nmy a menudo simulan sintomas obser-
vados en la histeria. En Nortzamdérica sin
cmbargo, un grupo de psiquiatras usa las
ceciones tranguilizante y anipsicotica de

Vaill Al — Niiiiilseir 1 (G4 T

wrs and iminodibenzyl derivatives, and
these two groups of drugg have been pro-
ven of value in the treatment of the de-
nressions. In the meantime the weoaker
tranguilizers like chlordiazepoxide, mepro-
bamate and exazesam were successfully
introduced for the management of neuro-
sis. Last to appear on the scene thus far
are the burtyrophenones. Whar the future
helds is unclear bur it seems likely that
progress in the field of psychopharmaco-
logy will undoubtedly continue.

MEN

cstas drogas como guia para la dosifica-
cion.

Sin perivicio del meérodo empleado, la
mejora general obtenida por el uso ade-
cuado de los neurolépticos en el trata-
miento ¥ el prondstico de los disturbios
esquizofrénicos es sorprendente. Estos neu-
rolénticos no proporcionan una cura de la
enfermzdad pero se cbrienen resuliados
satisfactorios mediante un tratamiento a
largo plazo, que facilitan el reajuste social,
justificande por lo tanto su aplicacion.
Ademis estas drogas hacen posible una
mejor relacion entre el médico y el pa-
ciente y por supuesto su uso se traduce en
la mejora del ambiente werapéutico en ¢l
hespital,

El wso clinico de neurclépticos se vz
alterado debido a nuestra ignorancia ac-
tual acerca de la patogénesis de los dis-
turhios esquizofrenicos. Pero, como lo se-
aalan Delay y col. "' se plantean diversas
dificultades para la evaluacidn correcta de
sus efectos clinicos en la esquizofienia —
fos limites imprecisos del diagnastico de la
csguizofrenin, los criterios uvsados para es-
mblecer el porcentaje de mejora y la pro-
longada evolucion clinica en algunos Casos
de disturbios esquizofrénicos. Mo es impo-
sible que la comprension de los mecanismos
de accidn de los neurolépticos sirvan como
syuda en la elucidacion de la patogénesis
esquizofrénica. Por otro lado las investi-
gaciones bioguimicas, electrofisiologicas y
de comportamiento han proporcionado im-

-~ M
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portantes correlaciones basicas que no des-
cartan sin embargo la necesidad de pro-
fundizar estos estudios.

A los efectos de evaluar los mecanismos
de accidon de estas drogas vy sus similares,
debe tenerse presente que el sistema ner-
vioso central actia como una unidad, mien-
tras que la investigacion hasta ahora esta
dirigida a lo particular. Es posible que de
lo particular surja un concepto unitario y
claro. Creemos que los neurolépticos cons-
tituyen un grupo de drogas altamente es-
pecificas que ejercen no solo una accidn
tranquilizante, sino también antipsicética.
Estas deben ser usadas bajo estrecha vigi-
lancia médica y por esa razon al médico
s¢ le hace necesario adquirir un intimo co-
nocimiento de su psicofarmacologia y de
sus potencialidades ademais de sus propie-
dades rendientes a provocar efectos secun-
darios, El elevado numero de pacientes tra-
tados sugiere que estos efectos secundarios
son generalmente reversibles y  pequefos
en importancia en relacion con los efectos
invalidantes de la esquizofrenia, Muchas
mujeres embarazadas han sido sometidas a
una terapéutica neurcléptica v no se han
obhservado efectos teratdgenos hasta el mo-
MM,

Las propiedades tranguilizantes y anti-
ansiosas de las l.lr{:lgas rtl::ur:}h,'-ptii;as SOH

incuestionables pero desde la introduccion
de drogas mas debiles con efectos secun-
darios mas leves, como el clordinzepoxido
y €l meprobamato, ¥ con relativa especifi-
cidad en su accidn antiansiosa, el uso de los
neurolépticos debe ser restringido a las
PSICOSIS €N que su potente accion €5 pece-
sarin, Estableciendo esta distincidn se evi-
tirda el uso equivocado de drogas potences
con fuertes efectos secundarios en pacien-
tes queé no toleran la terapeutica neuroldép-
tica. Seria acertado que los médicos recor-
daran que los neurclépticos se roman con
AgUA ¥ 0O COMO agua.

Y en cuanto al futuro? La historia de
la psicofarmacologia comenzando con el
usor de fenotiacinas y reserpina en el tra-
tamiento de la esquizofrenia fue seguida
por la aparicion de inhibidores de la mono-
aminoxidasa y de derivados del iminodi-
bencil: ambos grupos han demostrado sor
valiosos en el tratamiento de las depresio-
nes, Mientras tanto tranguilizantes  mis
leves como el clordiazepoxido, meproba-
mato y oxazepam fueron introducidos con
exito para el tratamiento de las neurosis.
Las ultimas en aparecer fueron las butiro-
fenonas. Lo que el futuro reserva es in-
cierto aun pero es indudable que conti-
nuara el progreso en 2l campo de la psico-
farmacologia,

RESUME

Les trois groupes de drogues psychotro-
pigques qui s'emploient au traitement des

altérations schizophreniques — réserping,
phenothiazines, buryrophenones — sont
deécrits.

Ces groupes ont un trait commun du
point de vue neurologique: l'activation du
systéme extrapyramidal, a un degré diffé-
rent selon le groupe. Les diethylamino-
phenothiazines son plus faibles que les
dérivés de la piperazine de ce groupe, qui
a leur wur sont moins puissantes que la
réserpine, L'action la plus puissante sur le
systéme Extrup}rmmidal est exercée par les
butyrophénones. Cetre action secondaire est
basée sur une relation dose-effer er elle
est generalement reversible.

ad ~

Elles seraient le résultat du blocage de
l'action medulatoire de la dopamine sur le
systeme  extrapyramidal de la part des
neurolepriques. Quelques écoles psychiatri-
ques  (principalement les curopéennss et
les sudaméricaines) utilisent cette activa-
tion du systeme extrapyramidal comme in-
dicateur du fait que la drogue agit a des
niveaux de maximum sur lz systéme ner-
veux central; la dénomination de neuro-
leptiques pour ces drogues se doit a certe
action extrapyramidale, Cest intcressant a
observer que wout le long de ce syndrome
de saturation (impregnation médicamen-
reuse) les patients présenient un degre
plus elevé de suggestibilite er tris souvent
ils simulent des sympromes observes a
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]‘h}'su':rin::. En f‘.mériqul: du MNord Cepen-
dant, un groupe de psychiatres ucilise les
actions tranguilisante et antipsychotigue
de ces drogues comme guide pour la do-
sification. Indépendamment de la method:
employée, le progreis gendéral cbrenu par
I'usage correct des neurcleptiques au trai-
tement et @ la prognose des perturbations
schizophrénigues cst surprenant. Ces neuro-
leptiques n'apportent pas la gucrison de la
mialadie mais leurs résultats sanisfarsants,
au moyen d'un traitement plus prolongé
dans le temps, facilitent la readapiation
sociale, justifiant par conséquent leur ap-
plication.

En plos ces drogues permsttent un
meilleur rapport entre le medecin et le
patizae et aussi leur emploi se traduit par
une amelioration du milien thérapeutique
i 'hopital. L'usage clinigue des neurolep-
tiques est altéré par notre ignorance ac-
tuelle quant a la pathogenese des perour-
hations schizophreniquzs . Mais comme le
signalent Delay et coll. "' on se trouve de-
vant maintes difficultds pour Pévaluacio:
carrecte de leurs cffets cliniques dans la
schizophrénie — les bornes imprecis dz la
diagnose de la schizophrénie, les criteres
employées pour ¢tablir le pourcenmage de
guérison et U'évelution clinique prelongcée
des  perturhations  schizophrenigques  dans
certains Cas,

Il n'est pas impossible que la compre-
hension des mécanismes d'action des neu-
roleptiques aident dans "é¢lucidation de la
pathogénise schizophrenigque. DVautre part
lts recherches biochimiques, electrophysio-
legiques et de comportement ont fourni
d'impurtzml:::i correlations hasiques :,tm'
w'empichent pas cependant la  necessite
dapprofondir ces éwudes. Afin d'évaluer
les mecanismes d'action de ces drogues e:
dautres similaires on doit enir compie
que le systime nerveux central agit com-
me une unii, andis que la recherche a
¢i¢ orientée jusqu’a present vers le part-
culier, Il est possible qu'un concept uni-
taire et clair surgisse du particulier,

Nous croyons gque les neurolzptique
constituent un groupe de drogoes haurte-
ment specifiques qui exercent une action

Vad 1k = MNEEiler 1 Iy

non seulement tranguilisante mais antipsy-
chotique. Elles doivent éire prizes sous
I'étroire vigilance du meédecin ee qui lui
rend necessaire 'acquisition d'une profonde
connaissance dz la psychopharmacologie de
ces drogues et de leurs potentialites ainsi
gque de leurs propriéeés ayant tendance i
provoguer des effets secondaires. Un nom-
bre ¢levé de patients raieés suggere que
ces effets secondaires sont  genéralement
reversibles et d'une importance réduite par
rapport aux effets invalidanes de la schizo-
phreniz. Beaucoup de femmes enceintes ont
et soumises 3 une thérapeutique neurolep-
tigue et on n'a pas chservé des effets the-
rafogines jusgqu'a prosent.

Les propricies tranguilisantes et anti-
anxicusss des drogues neuroleptiques  ne
peuvent pas elre nises on guesioen, ms
depuis Pintreduction des dregues plus fai-
bles aux effets secondaires moins foro
telles que la chlordiazepoxids er le mepro-
bamate, et dont la specificité dans 'action
antianxieuse est relative, l'usage des new-
roleptigques doit éure restrzint aux psycho-
ses ou leur puissante action est nécessaire.
En etablissant ceree distinction on évitera
la fausse application de drogues puissantes
aux effzis secondaires considésables dans
des patients qui ne twlérent pas la thera-
peutique neuroleptique. 11 serait convena-
ble de rappeler aux médecins que les nzu-
roleptiques se prennent avec de 'ean, mais
pas comme s'ils eraient de eau.

Et quant au Fforur? L'histoire de la
psychopharmacclogic en commengant par
l'usage des phénoniacines et de la reserpine
dans le traitement de la schizophrénie fur
suivie par Papparition des inhibiteurs de
la mencaminoxidase et des dérivis de
I'iminodibenzyl; les deux groupes se sont
monirés précieux dans le traitement  des
depressions. Entre temps des tranguilisants
plus lgers tels que le chlordinzepoxide, le
meprobamate et Poxacepam furent intro-
duits avec succiés pour e traitement des
neurcses. Les derniéres @ aparaitre furent
les butirophénones. Ce que le futur nous
reserve est encors incertain mais sans doute
le progrés au domaine de la psychophar-
mrcologie continuera,
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ZUSAMMENFASSUNG

Die drei Gruppen von psychotropen
Drogen, die bei der Behandlung der
schizophrenischin  Stoerungen  benutzt
werden —  Reserpin,  Phenotiazin  und
Butyrophenone — sind einer Untersuchung
unterzogen worden. Alle drei haben neu-
rologische Wirkungen gemein: die Akti-
vierung des extrapyramidalen  Systomes,
aber in verschiedenem Grade. Die Dia-
ethylamine phenotiazine sind schwaecher
els die Fipcruzinvurhindungen dieser
Gruppe, welche ihrerstits von diesem
Standpunkt aus weniger stark sind als die
Reserpine. Die Butyrephencne ueben die
staerksten  extrapyramidalen  Wirkungen
aus. Diesz sckundacren Nebenwirkungen
haben eine Bezichung zwischen Dosis und
Effekt und sind gewozhnlich reversibel.
Sie scheinen das Ergebnis der Blockade
durch Newroleptica der Dopamine modu-
lierenden Aktion. auf das extrapyramidale
System zu sein.

Einige psychiatrischen Schulen (wesen-
thich die europaeischen und suedamerikani-
schen) benuizen diese  Akrivierung  des
extrapyramidalen  Systems als  Indikator,
dass die Droge auf die maximalen Niveaus
im zentralen Nervensystem wirke und die
Benennung  dieser Droge als "neurolep-
tisch” kommt von dieser extrapyramidalen
W‘:irl:ung hzr. Es st interessant, dass
waehrend dieses Sarurations-Syndroms
{ medikamenteuse Impregnation), der Pa-
tient einen hocheren Grad von suggestibi-
lither entwickelt und oft Symproms imi-
ticrt, die bei der Hysterie beobachtet
werden. Jedoch in Nordamerika gebraucht
cine Gruppe von Psychiatern die tranqui-
lisiecrende und anti-psychotische Wirkung
dieser Drogen als Anzeiger fuer die Do-
sterung,.

Ohne Ruecksicht auf die angewandte
Methode, st die allgemeine Besserung
durch die geeignete Anwendung der Neu-
rol: prica, in der Behandlung und Prognose
der schizophrenen Stoerungen hoechst auf-
tallend. Die Neurcleptica verursachen
keine Heilung der Krankheit, aber die
guten FErgibnisse bei laenger davernder

B -~

Behandlung erleichtern die soziale Wiede-
rangleichung wund  rechtfertigen  schon
dadurch ihre Anwendung. Ausserdem ver-
mitieln diesz Drogen bessere Beziechungen
rwischen Arrzr und Patient, auch ohne die
Besserung  der  therapeutischen  Atmos-
phaere im Hospital zu erwaehnen. Der
klinische Gebrauch der Neuroleptica st
gehemmt  durch  unsere  augenblickliche
Ignoranz ueber die pathogenese der schi-
rophrenischen Stoerungen. Aber wie Delay
und seine Mitarbeiter "' hervorgehoben
habezn, sind verschiedene Schwierigkeiten
bei der genauen Bewertung ihrer klini-
schen Wirkungen bei der Schizophrenie
vorhanden — die unbestimmue Grenzen
der Diagnose einer Schizophrenie, die ver-
schizdenen Kriterien hei der Beurterdung
des Grades der Besserung, und des ausge-
dehnten klinischen Verlaufes einiger Faelle
von schizophrenischen Stoerungen.

Es ist nicht unmosglich dass das Ver-
staendnis  des  Akticnmechanismus  der
Neuroleptica von grossem Mutzen bei der
Aufklaerung der schizophrenen Pathogenese
sein wird. Andererszits, die biochemischen,
verhaltungspsychologischen  und  elektro-
physiologischen Untersuchungen haben
wichtige basische Korrelationen aufgedeckr,
aber es sind noch weitere Untersuchungen
noetig. Um die Aktionsmechanismen dieser
und achnlicher Drogen bewerten zu koen-
nen, muss man sich stets vorstellen, dass
dus zentrale Nervensystem als eine Einheit
arbeitet, waehrend viele der bisherigen
Untersuchungen sich mit Einzelheien b-L
schaeftigen. .. Es ist nicht unmoeglich,
dass vom Linzelnen sich ein unitarisches
Konzzpt mit aufklaerenden Auslegungen
eniwickeln kann.

Wir sind der Meinung, dass die Neuro-
leptica eine hochzpezifische Gruppe von
Drogen  darstellen, die nicht npur eine
tranguilisiersnde sondern auch noch eine
antipsychotische  Aktion ausuebhen. Sie
sollten unter strenger aerztlicher  Ucher-
wachung angewandt werden wund aus
diesem Grunde sollte der Arzt eine cin-
gehende Kenntnis ueber ihre psychophar-

Vol &

Mumliw 1.



PSYCHOTROPIC DRUGS USED IN THE MANAGEMENT OF SCHIZOPHRENIA

makologischen und  klinischen Moeglich-
keiten einschliesslich der Moeglichkeir
Nebenwirkungen zu erzeugen, erwerben.
Die grosse Anzahl von behandelten Pa-
tienten laesst annehmen, dass diese Meben-
wirkungen gewoehnlich reversibel sind
und keine Wichrigkeitr haben gegenueber
den invalidierenden Wirkungen der Schi-
zophrenie, Yiele schwangere Fraven haben
unter der neuroleptischen Therapie gestan-
den und es sind keine teratogenen Wir-
kungen bis jetze veroeffentliche worden.
Die rtranquilisierenden und anti-Angst
Eigenschaft der neuroleptischen Drogen
sind ueber allen Zweifel erhaben aber seir
der Einfuchrung schwaecherer Drogen mir
weniger potenten  Seiteneffekien, wie
chlordiazepoxide und meprobamate und
mit der relativen Spezifizitaet ihrer anti-
Angst Wirkungen, sollte der Gebrauch
von Neuroleptica eingeschraenkt werden
fuer solche Psychosen bei denen ihre
wichtige Aktion notwendig ist. Indem
man dieser einfachen Unerescheidung folgt
wird man den Missbrauch der mehr
tenten Drogen mit ihren starken Neben-

wirkungen bei Patienten, die sich fuer die
neuroleprische Therapie nicht eignen, ver-
meiden, Es waere Klug, wenn der Arat
bedaechte, dass die Nevroleptica mic Was-
ser und nicht wie Wasssr eingenommen
werden sollten.

Und was ueber die Zukunft? Die
Geschichte der Psychopharmakologie, die
mit dem Gebrauch des Phenotiazin und
dem Reszrpin in der Behandlung der
Schizophrenie anfing, war gefolge mit der
Erscheinung der MAO Inhibitoren und
den  Iminodibenzilderivaten, und diese
beiden Gruppen von Drogen haben sich
als wertvoll bei der Behandlung der De-
pression bewiesen. Inezwischen wurden die
weniger starken Tranguilisatoren  wiz
Chlordiazepoxide, Meprobamate und Oxa-
zepam mit Erfolg fuer die Behandlung der
Meurosen  eingefuehrt.  Schliesslich  sind
die Butyrophenonen auf der Szene zr-
schienen. Man weiss nicht was sie ver-
sprechen, aber es scheint, dass der Fort-
schritt auf dem Gebiete der Psychophar-
makologie ohne Zweifel weitergehen wird.
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par G. C. GUAZIZI et J. RADERMECKER"™

Nulle devise ne fut jamais aussi prestigicusement personnifiée que celle
de la famille van Bogaert ne l'est par le Docteur Ludo van Bogaert. Poursui-
vant sans répit sa course inlassable conire le temps, van Bogaert est d'up-
sctiviee  perpémuellement débordante et le personnage parait se renouveler

- continuellement, déroutant 1"ob-

3,. wrvateur qui voudraic le figer

!+ dans un cliché. Il est pourtant
tel gu'il était en 1923 4 la Sal-
pétridre: une méche coquette
couvrant trés  discrétement e
coin droit d'un visage flamand

aux yeux doux, charmeurs, sub-
tilement imniqm.‘f-:. comme 5118
avaient la tache d'effacer le
mythe du personnage,

Son costume, ses chaussu-
res, sa cravate (le temps des
foulards de jeune gargon est
passé ), la décoration a la bou-
tonnicre, largenterie, la place
a table, sa perle fine, la robe
de sa femme, la distinction de
g1 conversation, les blagueuses
imitations des grands hommes
mordus par le venin du succes
tont uniques, comme s'il avait
aime ctre acteur au  Thédatre
de 10 Heures'®',

Deux signes peuvent vous
donner le "la" de son esprit.
S8l vous regoit avec un  ah!
tres court, le temps de remettre son armure, le méme ah! qui lui échappe
dans la chamhbhre d'un malade ingrat ou difficile ou s'il a une méche rebelle
SUr I'nccipm, soyez bref, le moment est mal choisi. Ces deux signes les seuls
4 échapper a son controle. Tout le reste est lucide, réfléchi, conscient. lls

(™) Chef du Deépartement de Neuropathologie de la Fondation Born=Bunge
(*=) Cref de Service Adjoint de Neurologie de 'Instifut Bunge.

i Devise due & Damitie de Marnix de Sainte Alegonde au XVie sidcle,

A Minuscule thédtre de chansonniers a4 Pigalle,
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n'apparaitront dailleurs qu'a U'lnstitut Bunge et jamais chez lui, dans sa de-
meure ornée de tapisscries, de tableaux, de terres cuites chinoises, de bois
romans, de verreries de haute époque et de combien dautres pidces rares.

“Clest un homme admirablement armé, 11 dégage intelligence et ruse
comme le radiom dégage de 'énergic. Avec la méme silencicuse et péndétrante
continuité, sans effort, sans arrcéy, sans signes d'épuisement, dans toutes les di-
rections en méme temps. Qu'il est un savant habile ¢'est net au premier con-
tact, Que cette grandeur professionnelle soit seulement un trair, une facewe
de la hauteur de son génie ou gu'elle soit justement son instrument de péné-
tration, son arme secréte pour rendre vaines les défenses, pour changer les non
en oui, je ne pourrai jamais le dire. Ceci également fait partie du nuage qui
l'entoure. C'est un nuage quasi-visible, une présence gui fait soupgonner sous
chacune de ses actions, de ses phrases, de ses silences une actique et une tech-
nique, la poursuite de finalites imperceptibles, un continuel travail d'explo-
ration, d'insertion, de possession”.

Le Bon Dieu, quoiqu'en pense Voluire, confie ch'lque homme i un ange
et @ un démon. L'ange gardien du Dr. van Bogaert s'est transhumanisé¢ dans
I'image de sa mere. Le sens du devoir, I'abnégation silencieuse i la famille au
sens patriarcal du mot, la compréhension des hommes, la hiérarchie et la for-
me, le maintien de soi, la religion catholique wur cela vient de sa mére, cette
mere venerée dont 'image n'a jamais quitté la table de wravail de son fils.

Et son démon? Le travail. Selon cerrains théologiens, 'enfer consisterair
pour le damné a obtenir pour l'étermité ce qu'il a désiré durant tute sa vie.
Obliger cet homme au repos ne fut-ce que pendant dix jours, cet homme vi-
vant et plein de jeunesse, ce serait i la réflexion le pire tourment. Car bien
sur ir voudrair se donner des vacances, courir en Provence, lire dans les Jardins
du Luxembourg, fliner le long de la Seine, s'exposer aux vents de Bretagne,
s¢ relaxer dans les howels vieillots d"Angleterre, mais il ne le peur pas. Son
démon le pousse a courir, & courir dans sa maison, a 'hopital, dans ses voya-
ges, dans son jardin, toujours avec une mince malette de cuir raccomodée dans
les coins comme une vieille ferme flamande.

5i sa mere est son ange gﬂ.r-.llen. SO0 pere fur, d'apris le propres paroles
de van Bogaert "Un homme sévére nnl.s jusm . Grand mdédecin 1mer54:us, le
Dr. Louis van Bogaert fut le premier a recevoir sur rendez vous et a faire ses
visites avec son landau particulier. D'aucuns se souviennent de cete altiére
silhouette i cote de laquelle érait bien souvent assis un petit gar¢on en culottes
courtes qui i ce moment ne se doutair pas de son destin.

De son pére, le Docteur Ludo van Bogaert apprendra i mener les hommes,
a n'importe quel titre. Méme assistant, il s'impose comme chef d'équipe, §'il
n'est pas Directeur de 'lnstitur Bunge, Ulnstitut Bunge cest lui. Cependant
il n'oublic jamais les formes et chaque Noél il va présenter ses voeux de Nou-
vel An au Directeur. Durant la premiére guerre mondiale, chef d'un groupe
de commandos, il obtiendra de ses hommes ce qu'il désire. Ses laborantines
I'adorent, épient ses désirs. Elles savent qu'en plus de 30 ans passés avec lui elles
n'‘ont jamais recu d'ordres. Le tableau noir avec "apnotation des choses a faire,
qu'il avait vu @ Bruxelles chez le Prof. Dustin pére, n'entra jamais dans son
laboratoire. Il n'en a jamais eu besoin,

A la mort de son pére c'est lui le chef de famille. Mais les formes, tou-
jours, seront sauvegardces. L'argent qu'il gagne va a sa mére. Partant pour
Paris pour faire une communication a la Salpétriére il demande I'argent a sa
meére. A la veille d'un événement important, lorsque son coeur hésite, il suivra
docilement le conseil de sa mére: “Un van Bogaert, dit-elle, ne recule pas”.
Le conseil reste actuel.
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Fils de medecin, il choisit tris jeane la carricre médicale. 11 'interrompt
prour P:Lrtir comme volontaire au front et choisit infanterie, puis plus tard
les commandos, A sa seconde blessure, en 1918, abandonné sur le champ de
hataille des Flandres, il encourage le camarade qui perd son sang, lui indigue
comment mettre un garrot pendant que lui meéme  suit - minutieasement  ses
jambes qui refroidissen: et son hémorragie pulmonaire. A 'hopital de cam-
pagne ou il est rransporté {fracture d'wne vertthre, commotion spinale, une
balle de mitrailleuse intrapulmonaire) il regarde avec éronnement les méde-
cins qui pratiquent chez lui une ponction lombaire tous les trois jours avec
un gros troguart de Quincke tour en ne sachant qu'attendre de cet exercice.
Sa curiosite pour les mystéres du systéme nerveux séveille,

Terminée sa convalescence, en 1919, avee le prestige de l'uniforme, il ter-
mine brillamment, dans un temps trés court, ses ¢tudes de médecine. Quatre
ans plus tard il se présente a l'agrégation de I'Université Libre de Bruxelles.
Son pére, catholique, I'y avait fait entrer dans le souci de ne pas méler science
et religion, L'agrégation lui est décernée mais il refuse de renier sa religion
et de ce fait saic qu'il ne sera jamais chargé d'un enseignement ordinaire.
C'est ainsi qu'a 28 ans il préfire s'écarter de toute carriére universitaire que
d"érre parjure i@ sa Foi.

Dailleurs, sa conception de la neurologie s'accordair mal avec les struc-
tures précrablies, Le souffle er le développemen: qu'il allait apporter @ cette
branche de la médecine avaient besoin de trop de champs pour étre accepres
sams aigreurs et jalousies par les maitres de la pathologie interne. Sans vains
regrets, il développe une neurclogie clinigue qui englobe les sciences conne-
xes. La vie de son institur, quel que soit le nombre de ses collaborateurs, suit
quelgques grandes regles gquil s'est lul meme imposces,

"Motre Institut —et cest la sa freree, sa rason d'étre et on peut dire sa
devise— se situe en dehors de oute consicllation politigque ou  religieuse”.
"Nous n'exigeons de ceux qui entrent dans notre ordre gqu'un seul voeu: celui
du travail et si possible du travail d'cquipe. .. Tous ceux qui chez nous ne ont
pas accepté ou qui n'ont pas contribué a la maintenir ont été ou se sont cli-
minés d'eux mémes comme des corps étrangers a4 notre organisation’.

L'homme est tout entier, quoi gu'il fasse et ou qu'il soit. Devant un pa-
tient, chez un marchand d'art ou un grand libraire, 4 son microscope. Clest
sa nature flamande qui se révele. Son analyse est vite familicre avec l'objer,
son contact est immédiat tour en éane ¢lectif. Les conclusions qu'il  tire,
qu'elles restent simplement gravées dans sa memoire, écrites ou dites dans un
commentaire isolent et valorisent les traits essenticls de la question,

Ecrivant ses impressions personnelles au retour d'un voyage en Russie,
les dérails donndés en 15 pages se résument en dix lignes de conclusion d'on
ressortent toutes les analogies entre le comportement des Sovictiques et celw
des Américains,

Racontant son voyage aux Etats Unis, il se compare 4 un Grec arrivant
a Rome: le poids d'une culture scientifique née de Pierre Marie et de Spiel-
meyer face a une technique. Il se seot un poisson hors de l'eau, un homme
du XVIlle siécle dans une usine a la chaine. Il sait cependant la valeur de
cette hyperspécialisation et dans une lettre il admet que §'il éraic jeune c'est
la gu'il iraic travailler pendant quelgue temps.

Comment marguer chronologiquement l'évolution de sa carriere?

Nous commencerons en 1922-23 par sa rencontre avee Oscar et Cecile
Vogr, ¢tudiant architectonie dans la scleérose latérale amyotrophique, Cest
le méme travail qui le conduit che: von Economo,
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Malgs¢ I'antagonisme des Voge et d'Economo dans le domaine de Parchi.
tectonie, malgré les difficulits pour faire recoanaitre 4 Economo la priorite
de l'encephalite lethargique, il reussit a rester 'ami des Vogt et ' Eeonomo
jusqu’a leur mort.

A Ia méme ¢pogue, il a pris le chemin de Paris pour se spécialiser en
neurologie chez Pierre Marie. Des liens d'amitie s'érablissent aussitdr avec
Tournay, Alajeuenine, Pizrrz Mathieu, Thevenard, Péron, Christophe, Garcin,
Dereux et nt d'autres™’,

Ivan Bertrand lui donne les bases de sa neuropathologie, Van Bogaert le
considérera toujours comme son premicr maitre, Leur collaboration s'érendra
sur touie la vie de Bertrand, Leur derniére oeuvre est, pour Bertrand, posthume.

Au moment o0 Bogaert est accucilli par Pizrre Marie, Ivan Bertrand ve-
nait de terminer une thése sur les "Processus de désintégration du systeme
nerveux”, Pour la premiére fois en langue francaise se trouvaient explicite-
ment exposées dans leur ensemble les descriptions des awritions et des organi-
sations tissulaires 4 ln lumiére des données cywlogiques gqu'on devair a Nissl,
Alzheimer, Achucarro, Alfons Jakeb, etc. A cette époque, ces noms n'avaient
pias beaucoup pénétré encore dans les milieux de la recherche frangaise, sauf
dans les travaux de quelques chercheurs exceptionnels comme Jean Lhermiite.
Dide, Anglade, ctc.... Cette méthodologie cyto-pathologigue apportait un
enrichissemznt considérable i1t la méthode anatomoclinique dont les neurolo-
gues s ermient nourris jusgu’alors,

Un jour un jeune Estonien, le Dr, Rives, qui travaillait a cec moment
chez Ivan Bertrand, offrit # van Bogaert, en souvenir, I'Histopathologie des
Nervensystems de W, Spielmeyer en langue allemande, edition princeps et
presque personne alors ne connaissait dans nos pays, van Bogacre s'est nourri
de cet ouvrage comme de 'Evangile. 11 I'a annoté, mis i jour et dinnombra-
bles travailleurs dans son laboratoire ont recopié le vigil exemplaire dactylo-
graphi¢ de sa traduction. 11 n'a ¢été content que du jour ou il a pu connaitre
et travailler personnellement avec Spielmever 4 Munich et ou il a rencontre
Scholz, Hallervorden et Spatz. Clest grice a cela gu'il a pu servir de liaison
entre I'Ecole Allemande qui est veaiment la créarrice de la newropathologie
et I'Ecole Francaise qui cst la fondatrice des sciences anatomoclinigues et ho-
dographiques. 11 est resté fidéle a cette double wradition et sa vie a éié nourrie
a cette double initiation.

A son retour @ Anvers, il est nomme a Hopital Stuyvenberg ou il fran-
chira les différents échelons pour v terminer sa carriere comme chef du Service
de Médecine Interne. Ceci ne I'a pas empiéché de monter dans les caves de cet
hopital un laborawire de nevropathologie qui v fonctionne de 1925 a 1934,
dans une ancienne chambre de stérilisation. 11 a souvent évonue devant les
jeunes les difficultés inouies dans lesquelles il s'est trouwve pour faire de la tech-
nigue dans cette cave surchauffée en éd, elaciale en hiver. 11 faisait lui meme
ses autopsies avec aide de son dévoué mécanicien-chauffens M. Paul Gaethofs
que tant d'entre nous ont connu. Ce n'est que beaucoun plus ard, vers 1933,
au'il envoya sa premiére technicienne aui restera le pilier de son lIboratoire.
Melle Snieders, se former cher les Prof, Spiclmeyer 4 Munich et Brouwer a
Amsterdam. Paul Gaethofs, plus connu sous le nom de Paul. devienr son nro-
secteur: il lui fait suivre des cours d'snatomie ot de dissectinn. Pendant long-
temps le chauffeur-nrosecteur anprendra anx jeunes staginires du département
de neuropathologic 'art de faire pronrement rous les prélévements et de re-
mettre le corps dans un cat pn.'-qr:nrrlh'ln a la famille.

‘%1 A Paris zon humanisme s'affirme au contact personnel de Baillon, d’Adrifnne
Monnier, plug tard de Valéry Larbaud, Léon Paul Fargue, Paul Valéry, Henri
Boseo, La Varende et Simon Lévy.

Yl B, o=— Samber | BLELT

~ 97



e

En 1925, avec Paul Marun er Rodolphe Ley, il fonde le Groupe Belge
d'Erudes Ovo-Neuro-Ophralmologiques et Neurochirurgicales, un an apris que
le Prof. Barré eur fondé i Scrasbourg la Sociéré Francaise d'Ow-Neuro-Oculis.
tique: le but poursuivi était le méme mais les Belges v associaient en outre
directement la Neurochirurgie de fagon a la rapprocher elle aussi des sciences
ophtalmologiques, otologiques et neurologiques. En ce qui concerne la Neu-
rologie Belge, rappelons ici que van Bogaerr, Ley er Martin ont rour faic pour
garder en neurclogie une unité nationale er une unitd scientifique et cela a
travers toutes les mesquineries académiques et linguistiques qu'ils n'ont pas
mangué de subir, Van Bogaert n'oubliera jamais ce que la Sociéié Belge de
Neurologie doit a son ami Rodolphe Ley qui non seulement 'anima pendant
40 ans, mais qui dirigea de main de maitre pendant toutes ces anndes le Jour-
nal Belge de Neurologie, devenu ultérieurement les Acta Newrologica et Psy-
chiatrica Belgica.

Vers 1930, un puissant homme d’affaires sur le plan internatenal et me-
céne anversois, Monsieur Fdouard Bunge, confia une somme importante i son
chirurgien et médecin, le Dr. Nestor Vanderstriche pour édifier a4 Anvers, ville
a2lors non universitaire, un centre d'étndes et de recherches mddico-chirurg-
cales. Van Bogaert accepta aussitdt d'y participer et c'est ainsi qu'en 1934 'lns-
titut Bunge ouvrait ses portes avec une capacité de 27 lits et quelgues laho-
ratoires,

A la fin de la seconde guerre mondiale, aprés sa reconstruction, ['Institu
Bunge se développa.

En 1966, la Reine Fabiola inaugura la nouvelle Fondation Born-Bunge qui,
bhien que distincte, compléte la climgue, L'lnstitur Bunge et la Fondation Born-
Bunge virent dés leur naissance arriver dans leurs murs une foule de jennes
gens qui devinrent d’abord les cleves et les collaborateurs du Maitre et qui se
sentent parfois plus pres de lui que la soi-disant deuxiéme génération.

Ce sanctuaire des sciences neurologigues s'est fait a U'image d'une cour de
la renaissance italienne ou de Patelier d'un grand peintre. Les uns vy broient
les couleurs, les autres peignent les figures ou les motifs qu'il retouche et com-
pléte, Er le travail, augquel chacun concoure, porte ln marque de 'oeuvre toure
entiére. Tout le monde ramasse ce dont ses bras débordent: chacun vy trouve
qui son syndrome, qui les idées qui feront sa réputation, Dans ce concert, tous
trouvent, dans la recherche scientifique, la méme maitresse exigeante.

Ses ¢léves viennent d'au deli des frontiéres, Le "Patron”, conseiller occulte
et parfois pélerin infatigable, ne les oublie pas, Chez cux ils gardent les volu-
mes de I'lnstituc Bunge et de la Fondation Born-Bunge, lls y retrouvent le
style de van Bogaert écrivain, Clest un langage parlé. La description d'une his-
wire clinique ou d'une coupe s'éclaire de la touche d'un Rubens, de la mesure
hien francaise de Cézanne, du ciel hlen d'Ingres. Ses phrases en italique sont
dépouillées comme le trait chez Rik Wourters.

Parmi les activites du Docteur van Bogaert une place considérable revient,
ces dernitres anndes, a la Fédéranon Mondiale de Neurologie,

L'histoire de cette fédération nous semble forr instructive pour connaitre
ce fier Flamand et elle doit ére évogquée.

En 1949, aprés le Congrés International de Neurologie tenu a Paris, le
Prof, Brouwer insista Hupré-.s de lui pour que le prochain congnis c.ad. eehn
de 1953 ait lieu a Bruxelles ou a Louvain. Comme la clinique du Prof. van
Gehuchten drait 4 ce moment en pleine transformation et qu'il avait l'inten-
tion de demander & van Gehuchten —nom  historique dans la  neurologie
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et l'anatomie belges— de présider ce congris on decide de réunir le congres
de 1953 a Lishonne.

En 1953, quand apres Lishonne on demanda au Dre. Ludo van Hﬂgﬂ-ﬂﬂ
d'entrer dans un groupe de neurologistes constituant une Commission ayant
pour objet de rallier a la neurologie I'électroencéphalographie et la neurochi-
rurgie, il comprit que le but a poursuivee a ce moment pour les congrés inter-
mationaux était de grouper toutes ces disciplines.

En 1953, on proposa de tenir le congres suivant en Belgique, Le Dr. van
Bogaert avait d'abord refusé émnt donné qu'il trouvait la charge trop lourde.
Cest le Dr. Radermecker qui I'a convaincu d'acceprer le secrétariat gencral a
condition que le Prof. van Gehuchten acceptic la présidence. Clest ainsi qu'en
1955 on s'est réuni a4 Bruxelles pour la premiére fois a l'occasion de la cons-
titution du comité préparatoire du Congrés de 1957. Se souvenant de ce qui
lui avait é¢t¢ demandé en 1953, van Bogaert a alors tent¢ de réunir toutes les
disciplines en un Congrés Unique Interdisciplinaire.

Ce Congrés de 1957 a été un grand succés au point de vue organisation
grice a I'équipe du Dr. Radermecker et a4 tous ceux qui s'y sont associés en
un effort inoui. On peut dire que ce congrés a ¢ réellement l'ocuvre de
I'Institut Bunge et de son staff a cette époque.

C'est devant le succés de ce Congris de 1957 que les Americains, et en
particulier les Drs. Pearce Bailey et Houston Merritt, ont décidé de brusquer
la nosance de la Fédération Mondiale de Nr:urulng[e. De longs déchanges
¢erits avaient déja eu lieu entre le Dr. P. Bailey et le Dr, van Bogaert depuis
1953 sur la maniére dont on pourrait envisager la création d'une telle fede-
ration.

C'est grace a I'énergie de Houston Merritt et de Pearce Bailey que pen-
dant la durée méme du congrés ont été jerées les bases de la Fédération Mon-
diale.

Dans I'idée des Américains, cette Fédération devait constituer un organis-
me permanent d'organisation des congrés. Ce n'est que quand ils ont vu le
succes des échanges interdisciplinaires qu'ils ont demandé d'envisager une mé-
thode qui permettrait d'intéresser d'une facon réguliére les -:!mmplmes ancillai-
res comme la neuropathologie, 'EEG, la neurochimie, eic... a la neurologie
clle-meéme, Clest ainsi que dans le courant des années 58 et 59 avec le Dr.
Charles Poser, van Bogaert a mis sur pied les différents groupes de travail
gui sont restes un des organismes les plus effectifs de la F.MUIN. La constitu-
tion des groupes de travail a d'ailleurs éeé a lorigine de wutes sortes de diffi-
culeés, ¢tant donné que van Bogaert avair, d'une fagon wes démocratique, cons-
vtue les groupes en prenant a travers le monde les gens les plus qualifiés pour
y siéger. Van Bogasrt a su garder la plus grande liberté d'action en ce qui
concerne surtout nos vieilles nations européennes et les pays en voie de de-
veloppement, 1l voulait que tous ceux que travaillent aient leur place, pauvres
ou riches, amis ou ennemis, la science ne connaissant pas de frontiéres ni
de rideaux.

Dans cette perspective de neurologie dont le rayonnement depasse  les
frontieres, un mot sur ses rapports avec les Allemands.

MNous avons deja parlé de sa filiation directe vis a vis de I'Ecole de Mu-
nich, Malgeé les évinements des deux guerres qui ont Fait des Belges et des
Allemands des ennemis, il sut garder avec ces derniers les meilleurs rapports
au point de vue scientifique, méme pendant la guerre. Il ne pouvait recevoir
chez lui Spatz dans son uniforme militaire, mais il lui ouvrit sans arriéere
pensée son laboratoire. Spatz intervint de son ¢oté lors de la menace de réqui-
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sition de I'Institur Bunge par U'aviation allemande e il fir afficher sur les murs
de I'hdpital gu'il s'agissait d'un centre de recherche qui ne pouvair pas étre re-
quisitionné, La maison sauvée, le Prof. Spatz assista c¢galement la laborantine
en chef, Mademoiselle Snieders, qui faisait de la propagande anti-allemande
er qui avait ¢ incarcérée bien gu'impotente.

La guerre terminée, van Bogaert, Haymaker et Radermecker ont aide
comme ils ont pu le Prof. Spatz et d'autres neurologistes allemands en diffi-
culté. Les invités de van Bogaert ont écouté a mainte reprise, pendant les
diners d'amis, le récic de cette visite er chaque fois il semblaic ému, tour comme
quand il parlait des miséres subies par son ami Greenfield pendant les bom-
bardements de Londres.

La guerre terminee, quand le Dr. van Bogaert fit nommer Hallervorden
rapporteur a Lishonne sur les idioties amaurotiques, quelques grands neurolo-
gistes anti-allemands déclenchérent contre Hallervorden, 4 cette occasion, une
violente campagne, Van Bogaert fir alors lui méme une enquéte a Bonn: il
put consulter les pieces originales du Procés de Nurenberg, On accusaie Ha-
llervorden d'avoir dirigé la liquidation d'idiots pour obtenir leur cerveau. La
plupart des ncurologistes qu'il consulta a cette épogue pour leur demander
leur opinion dans ce cas délicar, ou on le priait d'exclure officiellement Ha-
llevorden comme rapporteur, n'eurent pas le courage de se prononcer ni de
le soutenir dans son effort de réhabilitation.

A la demande du Président du Congrés de Lisbonne qui craignait de voir
ces disputes retentir sur le succés de son congres, il renonga a faire parler
Hallervorden comme rapporteur mais il fit lui méme l'exposé i sa place pour
bien montrer qu'il n'avait pas peur de perdre quelques amis mais qu'il refu-
sait de désavouer une personne qu'il jugeait innocente, Son enquete a Bonn
avait d'ailleurs montr¢ qu'il v avait eu en faveur du Prof. Hallervorden un
non lieu au proces de Nurenberg.

Ce besoin de loyauté er de justice vis a vis de tour le monde et vis a vis
de lui méme ses éléves le connaissent. Nous ['avons toujours vu prét a se co-
rriger, i s¢ démentir si on démontre qu'il s'est trompeé mais il va jusqu’au
hout, sans craindre les conséquences, lorsqu’il croit que son jugement est juste,
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Book Reviews

RECOLLECTIONS OF MY LIFE by Ramon ¥y
Cajal. — Translated by E. Horne
Craigie with the asisstance of Juan
Cano. The M.L.T. Press, Cambridge,
Mass., 1966. 638 pp. lllustrated.

The late professor Craigie’s translation of
the autobiography of Ramon vy Cajal was
firat published in 1937, as volums VIII of
the Memoirz of the Americarn Philosophical
Society. In retrospect of the past 30 years,
the =significance of Cajal’s contribution to
the knowledpe of structure and neuronal
organization of the nervous system, and his
figure as a man of science have continued
to grow., His fundamental discoverie: lajd
the foundation for the physiology of the
spinal cord and cerebellum, and for the
application of the mathematical and bio-
physical principles of electrophysiology in
brain research. The reprinting by the M.ILT.
Press of Craigie's translation of Cajal’s
autobiography answers pow a nesd of a
much wider audience of readers. Cajal's
“"Records of My Life,” az he called his
recollections, were written in 1917-21 when
he was in his late sixties and about to refire
from the active directorship of the “Instituto
Cajal” for Biclogical Research in Madrid.
He died October 10, 1334, Hiz major works
were published before 1914, He received the
Mobel Prize, shared with Camillo Golgi, in
1806, The autobiography iz composed in two
parts: Reminiscences of childhood and
youth, and the account of hiz life as inves-
Ligator from the {ime he was appointed
profeszor of anatomy at the University of
Valencia im 1884, at 32 years of age.

In the first part, he recounts the vears
of hiz bovhood and youth in the craggy
fogthillz of the Pyrenees deen in the heart
of Arragonese Spain. The ruins of a glorious
past clashed, it seems, in particularly sharp
contrasts with the rapidly changing world
beyvond the horizon: of the small villages
of Averbe where he has grown, of Larres,
where his parents were born, and of Petilla
where he was born on May 1, 1852 He was
christened Santiago in dedication to “the
apostie, the patron of Spain and the Terror
of the Moor,” With candor and the detached
and fonely wisdom of an aging man, Cajal
recounts the episodes (he calls them “es-
capades") of the childhood and youth of
a congenital rebel: Protest against the single-
minded, domineering father, boredom and
conflicts with the teachers in school, re-
currént bovizsh pranks and punishments, and
constant “scrapes” with the stronger “bul-
I¥3”, — each defeat feeding the indomitable
will to get the better of adversitics. As
would any wyoungster, but im Cajal's case
with the right of primogeniture, as it were,
Yal, .
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he ideniified himsell with the positive and
literal, rather than metaphorie side of the
character of Miguel Cervanies’ EKnight of
La Mancha: I teok the figure of Don
CQuixote scriously and zo felt keenly the
damaged state in which the valiant knight
emerged from nearly all his guarrels and
adventures,”

The second rt s a record of Cajal's
discoveries in the histology of the nervous
system, of reverses and grievances of “aca-
demic scrapes” for priorities, and of his
major battie and greatest vietory in ving
that the neuron iz a structural and func=
tional wunit, against a formidable array of
contemporary authorities (Golgl, Bethe,
Marchand, Monckeberg, O. Schultzed who
held to the thenm prevalent theory of the
protoplagmic  continuity of the nouronal
reficulum. This part of the autoblography
gives an interesting historical material and
inzight imto the intellectual elimate which
prevailed in the academic world in Europe
between the Franco-Prussian war of 1870
and the War of 1914-18 In that period of
gome 40 years, the center of politico-cco-
nomic gravity, and with it of the scientific
authority and prestige, was shifting from
the Latin to the Germanic Eurcpe. The
technological revolution in scientific methods
and ingtrumentation, which followed the
industrial revolution, has it: beginning in
thoze decades, Technical armamentarium
with which Cajal made his major discoveries
in histology of the nervous system, was
based largely on the method of silver im-
pregnation of tissues discovered by Camille
Golgi in 1880. Cajal was not a technological
inventor. It was Luiz Simarro, faculty
colleague of Cajal, who acquainted him with
the Golgi method and introduced the use of
photographic reducing agents in its later
and numerous modifiestions by Cajal and
his pupils. However, he was his own and
unexcelled technician, The first opportunit
to present his discoveries to the scientific
world eame in 188% on the occaszion of the
meeting of the German Anatomical Society
in Berlin. He describes the event (pp. 855-
358} with wundisguised cemotion:

“Among those who showed most interest
in my demonstrationz I zshould mention
His, Schwalbe, Retzius, Waldeyer, and
especially Kdlliker. . ... .. these savants,
then world celebrities, began their exa-
mination (of Cajal’s preparations, Rev.)
with more scepticism than curiosity
vooeeo - However, when there had been
paraded before their eyes in a procession
of irreproachable image: of the utmost
clearness, the axons of the granules of
the cerebellum, the pericellular basket-
endings, the mossy and climbing fibers,
the bifurcationz and ascending and des-
cending branchez: of the columns of
white matter. the terminations of the
retinal fibres in the oplic lobes, etc., the
supercilius frowns disappeared, Finally
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the prejudice against the humble Spa-
nizsh anatomiz:t vanished, and warm andd
sincere congratulations burst forth.”

In his own appraisal of himself, Cajal
was an artist and would have become one,
if the paternal intransigsence and hiz own
unsatiable curiozity about nature had not
deflected him from his ambitions to become
g painter. After a stint az a cobbler's appren-
tice and again as a barber’s assistant, he took
up the study of medicine at Zarapossa. He
defined hiz own cercbral constitution in
William James' term as “wisual,” and points
out that in school he was a poor liziener
and exulted in visusl demonstrations. In his
work as a scientific observer he was a poet
of pattern and form as an idea in the Platonic
stnze, He describes the delight and elation
he experienced when afle; many failures he
obtained at last the lprepﬂrllliﬂn!‘. in which
he saw the nerve cell and fibres with all
their ramifications. The image which he
sought and saw under a microsco in @
section of brain tissue provided him with
an aesthetic pleasure, He went after this
inchoate “constellation of the: unknowns"
with the obsession of an artist seeking a
perfect image of the reality which can be
vitualized. In his scientific writings he des-
cribed the image in a meticulonsly, yet often
laboriously worded text, and was most
eloguent and explicit in his exquisite draw-
ings with which he illustrated the text.
His startling conclusions followed inexorably
from what he saw. These conclusions were
statements of a new empirieal reality which
contradicted the accepted motions, ie., the
prevalent theory, of reality. Such is the
essence of a true discovery. Hence the in-
credulity with which hizs conclusions were
met in the scientific world of his Ume,
Aloof and chary of his private life, remi-
niscing of a particularly difficult period of
his life in 1891, when his child was dying,
Cajal allows in his biography an intimate
and revealing paragraph:

“Perchance in such distressing circums-
tances, anguizh was the sovereign shar-
pener of my wits, Continuously awake,
exhausted with fatigue and ﬂslr&ﬁi. 1
developed the habit of drowning sorrows
during small hours of the night in the
light of the microscope, =0 as to lull
my cruel tortures, And one bitterly
fateful night, when the shadow: were
beginning to fall on an innocent being,
there suddenly blazed forth on my mind
the splendor of a new truth.”
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The stories of Cajal's sdveniures in
childhood and youth and the episodes of his
scientific life are intersperzed with frequent
allusions and references to the ancient lor:z
of Spain. Theze *“digressions,” as he ealls
them, reveal Cajal as a Spanish patriot,
keenly aware of the gentle graces and manly
virtues of his people, proud of the great
past of his country and saddened by its
socio=economic and political shorteomings
and by the ignorance and “neglect” of Spain
in foreign landsz, To the reader inelined to
extrapolations, Cajal’'s memaoirs evoke na-
turally the hoary history of the Iberian
peninsula. (In a broad context of the his-
tory of Greeco=Roman, Judeo-Christian civi-
lization, the vectorial forces of the migra-
tion of people and cultures :outhwestward,
built up through the middle ages a tremen-
dous pressure in the Iberian “cul-de-sac™ of
the continent, and burst forth there across
the Atlantic five centurirs ago, The forces
of the migration were, spritual as well
as ecological. Cajal's memoirs reveal the
[{EET]H seated consciousness of the histo
rical debt the Western civilization owes {o
Spain for holding during nearly seven hun-
dred vears the right flank of the European
defenses against a great and then powerful,
but different civilization. The glories of the
Renaissance in Italy and Western Europe
would hardly be conceivable, had the
Spaniards been absorbed by the Moors,
(Even as on the northeastern extremity of
this historical confrontation the left flank
of Europe was held by the ancestors of
another “congenital rebel” and Cajal's con-
temparary, Ivan Pavlowv).

From the pages of thiz autobiography
emerges the fipure of a great man who in-
carnated all the strengths and weaknesses
of hiz race — uncompromizing dedication
and fanatical loyalty to an ideal, frugality
and an indomitable courage to endure ad-
versities, and, in the guite of humility, an
immense personal pride, Thiz race produced
greal conguistadores, militant saints, and
adventurcus explorers of hitherto unknown
lands, and great painters and poets, Cajal
is almost unigue as a great scientist, and
his life as a scientist reveals the feature
of a dedicated conquistador and peetic ad-
venturer in the wunknown, In fome of the
portraite of Cajal in his later wears, the
deep-set, somber eves and the ascetic vers
ticality of his angular face remind one of
the zaints in the paintings of El Greco,

Paul I. Yakovlew,

Feb, 14, 1967.
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Henry Alsop Riley
(1887-1966)

Henry Alsop Riley was born in New York
City on July 23 1B37. He received his
arademic  education ot Yale University
where he was awarded the Bachelor of Arts
in 1908. His entire carcer in medicine was
associated with the College of Physicians
and Surgeons of Columbia University. He
manifested an interest in the nervous sys-
tem from the start snd received the Mosier
of Arts degree for his studies in anatomy
in 1912 and at the zame lime he was
awarded the Doctorate of Medicine. He
served az intern at the Presbytirian Ho:=
pital for 18 months in 1913 and 1914 and
was Assistant Pathologist to the New York
Nurzery and Childrens Hospital in 1915 and
1916, He joined the De lp:irtmu.nl of Neurology
at the Medical School as In:structor in 1916
and advancsd to the rank of Professor of
Clinieal MNeurclogy in 1939 which post he
held wntil his appointment as  Professor
Emeritus in July 1, 1953, He was associated
with the YVanderbilt Clinie frem 1924 and
was Chiel of Clinic from 19389 to 1934, He
moved to the Neurclogical In:titute in 1929
when this Institution beécame an integral
parl of the Medical Center and served for
24 years as Attending Neurologist and Chief
of the West Service. At the same time he
conducted a private practice of neurology
in New York City and became one of IE-_
foremost consultants of the country,

He was closely a=zociated with Dr. Fre-
derick Tilney, Profesgor of Mewrology and
Director of the Newrplogical Institute in
hiz clinical activities and in research in-
vestigations on the anatomy of the nervous
system, Their monograph on Form and
Function of the Nervous System  {irst
published in 18920 i= still a classic on this
subject.

He was especiaily gifted in the organiza-
tion and direction of the speoeial societies
in the field of neurology, serving as Presi-
dent of the New York Nr.-urulugﬁ.-al Society
in 1932-1934, Secretary of the Section of
Neurclogy of the New York Academy of
Medicine in 1922-33 and Chairman in 1923-
24, He was a dynamic figure in the Ame-
rican Neurological Association serving as
Secrciary from 1922 to 1946 and as Pre-
sident in 1946=1947, In conjunciion with Dr.
Bernard Sachs he was a leading figure
in  the formation of 1the International
Neurological Congress, ascrving as Secretary
General at their first meeling in Berne.
Switzerland in 1931 as Vice-President of all
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of the econgrezses held sinee that date, He
was one of the founding members of the
Association for HResearch in Mervous and
Mental Discase and served as a member of
the Board of Trustees until his death. He
was a member of many local and national
medical societies and was Pregident of the
Sociely of Alumni of Presbyterian Hospital
in 1935-36. He was honorcd by membership
in many foreign medical societies and was
made Chevalier of the Legion of Honor of
France on the occasion of the meeling of
the International Neurological Congress in
Paris in 1839,

Dr. Riley served as First Lieutenant in
the Medical Corps of the National Guard
from 1909-1914 and as Captain in the Me-
dical Corpza, assigned to the 105th Machine
Gun Battalion in 1%17=-15. He was Adjutant
to the MNew York Neurosurgical School of
the War Department in 1918, This School
was stationed at the Newrological Institute.
He waz a member of the Medical Advisory
Committee of the Sclective Serviee System
from 1841-45.

He was awarded the Distinguished Service
Medal of the Columbia-Prezbyterian Medical
Center on the occasion of the Center's
twenty-fifth anniversary in 1953, and the
Honorary Degree of Doctor of Science by
Columbia University on the occasion of the
fiftieth anniversary of the [ounding of the
Mew York Newrological Institute in 1950

Dr. Riley wa: an Elder In the Brick
Presbyterian Church. He was married o
Mary Chapman Edgar on November 6, 1917
and after her death in 1948 to Mrs. Mar-
garet Hamilton Henshaw in 1954.

He was a member of the Union and Uni-
verz:ity Clubs in New York, and had many
friends outside of the medical profession.
He was noted for his honesty and frankness
in all his relations with his students and
colleagues, He was an excellent clinician
and insisted on the importance of a thorough

history and careful examination of the
patient.
His death on MNovember first, 1966 has

deprived the medical profession of an astute
clinician and a giftcd neuroanatomist and
those who knew him have lost a  good
friend who was alwayas ready to help them
with their problems.

It is moved that this memorial be spread
on the minuteés of the meeting of the Faculty
of Medicine on December 19, 1966 and that
a copy be zent to hiz widow, t9 hi: zon, Dr.
Edgar Alszp Riley of Mew York and his
daughter, Mrs. Herbert Patton of S5t Louis.

H. Houston Maerritt.
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