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to produce this aggravation experimentaliyl W . Lelieve this accounts for
the occasionally reported aggrevaliion of drug incucea or "trip” symptoms
by chlorpromazine. Similarly, inordinarely large doses of the weck psychotogen--
in this case the tranquiiizer--cou d produce o disiurbence by itself; and this is
aiso observed clinically as a drug induced, toxic psychosise

Direct observations of the kind we have peen describing must necessarily
be done, for the most part, in subhumar species. Tvon belore human experimentation
becomes feasible, the relevance of the orelimirary (niormation can be judged
by comparing the results across the an mol kingoom, in o series ascending the
evolutionary scale, through o subhumar orimats, to man, We have added to
our previous work on the rat, cat and dog rthe coresponding data in the monkey,
where we have gotren the same kinds of effects (or the various drugs used. This
has led us to conclude in @ paper prese-ing tre nonkey and sumnarizing these
findings that they suggest "an orderiy, poralls (larion in o series that progresses
through a subhuman primate to nen A" Comparative nourcpharmacelogy can go
beyond pragmatic opportunism to provide cn instructive display of unifying
similarities and cleri, ing differences cung the species as they approacn man
in cerebrai davelopment, Thus we seric is'v enterrain the possibility of similar

(22)

mecnanisms eccovnting for the chenomena induced by psychotogens in man "/

As corialstes of @ neuinhumoral synaptic inhibiiory mechanism accounting
for our obser o ~fiscis of serctonin, noradrenaline, mescaline, LSD, etc., such
an action shouid be Jdemonstranie in varying degrees throughout the members

of i e cerebral biogenic amine saries paiticipating 'n rhe natura! cerebral amine
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metabolic cycle as well as in their ancioc ™ 4 cooidingly we have demonstrated

the verying inhibitory potencies of dopamine. DV FLA aimethoxyphenyletiylamine),

(26, 27, 28
and other ring methoxylated analogsd

The use of drugs as foo's and ihe crowing support for the concept that
many of the highly active corecal druas exsrciie the effect on ihe neurohumoral
synaptic substrate, in each cose altering ‘e ecuilibric between excitatory
and inhibitory transmitters that are continuously cnemarira, s borne out by the
cerepral actions of the several dozen moc isted in Tac'a 1l "Drugs Modulating
Cerebral Synapses.,” Recalling thar we have been postuleting a cholinergic excita-
fory mechanism and adrenergic and trynteminerg ¢ inhibitory mechanisms, we
examined natura!l and unnatural choiiner ic. «renergic, nvptominergic and
related substances and their oreservative. . and ~lockers, Fach of the tabulated

(29)
cases lived up to the expectations that =r=  crieauent to sur interpretationd

This kind of think'rc reiates reacil - o classical pharmecology, which

points out thot tor reversible drug effec s, there reaily can on'y be two kinds

of actions, viz., an increcse in the fun o0 of o cell or excitation and o decrease
in its funcrion or inhibition, Fror hess n anges at the site of drug

action sird depending upon the comolaxii f the circuit into which the ceil

is "nlugoed" stem the complete reperioire of offect [hese are schomarized

ir Tabie HY, vhich presents the "Continuity of Inhi ry Effects” and ”COnﬁn:_,ify

f Excitatory Efrects,” in each cose thers is o progression of effects charted

from left o right. 1he »lid black hars indienie the desired affect in each
instance and tha doshed sontinuation, the "tavie’ offrts thet result in each case

o Oi mor ing 3 8 a
nOle T4 i arest Yo nmiey hi i
i n ‘X..hSl 15 iniere: ( el Wt histamine is !S")

{
a very porent cerebra! <ynaptic inhibitor/
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Research ‘Ward

Progress in the following studi=s with mentally disturbed patients
has been made uniquely possible by the University of Misscuri Institute of
Psychiatry. All of the patients in the lnstitute cre selected and admitted for
study of specific problems, and they are assigned ro the corresponding wards
as needed,

Thus a 15 to 20 bed ward is part of the Neuropharmacology setup,
it is operated by Neuropharmacolony with (s own resident stoff that interacts
daily with the personnel in the other e serimental disciplines constituting this
Division's approach o the study of the speration of the nervous system in health
ard in disease,

Presently, this ward is devoted to tharapy resistant chronic schizo-
phranics and is so9n to cdmit acute schizophrenics. The further ospects of
mantal disease to be subsequently representoa on this word will depend upon
the various asnects of the preblems that are heir 3 considersc.

Ir addition to the procadures 1o be dascribed below, we have presently
institured weekly retings of each patiert independently by nurses and by the
recidnet csoff  neing forms that con be readily computerized so that the resulting
v -aiilas cver axtended perinds of time can be compored to the reflections of
t e £t g 5 chamctesidiic of manral disturbance as seen and formalized
in tha ruting sca': o in the objective, instrumertol determinations fo be

desrribed,



Page Seventeen

Although it is easy to compre ~na that 3 Jelicately balanced system
will be upset by either unicsirained or - «cessively resirained activity of one
or more of its components, when the exagoeration exceeds i's self-comrecting
capabilities, it is essential to be able to see now this might generate the actual
clinical pictures ercountered. (s requires identifying a typical feature of
the clinical picture and auantitatively testing rhe ability of the drug to match it

Mental iliness is scia ro fill every oiher ned in our hosp'tals, The
striking derangement shown by these people feahies, in some of ifs most frequent
forms, hcllucination and an averpowering anxiety. Both of these, to lesser
degrees, can be produced at will in normal subjects by giving them LSD, mescaline,
amohetamine or related substances. Furthermore, these symptoms can be controlled
by tranquilizers. The situatior parcliels the electropharmacological, neurochemical
and behavioral findings with these drugs 'n animale, suggesting that the kind
of cction observed in animals is the kind responsible for the symptoms in man,
Clarification of the acrion tiat m ght be responsinle for the symptoms has resulted
from our finding that the hamporing ef act is most marked in the parts of the
wain that are believad to store information and experience. |t seemed to us
that o very likely outcome of such interference with memory, making past
exnerience less availoble, would be a reduced ability to interpret new information
e st of past experience or on inpaired perception. A sufficient impairment
ve i ove ead. to hallucination. If this concept checks out, it would mean
that the dissociation resulring from undue reduction of activity of one of the

et 3f the brein is, indeed, at the basis of the mentel iliness exhibiting these
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symptoms and, further, thar a fundome:r 3l fouir n iunction in psychosis is
(44, 45)

an inability in overall coordinated acti 1 of rhe braine

OQur accumulating evidence irno cares thar this is the case. We have
devisad a test of perception that can measure insitumentally by requiring the
subject to frack® the distorrion ncuced in the appearance of a room by wearing
special lenses. Distortions of rhis kind are rormally limited by the checking
we all ac with our stored previous experience, in this case of the customary
shape of rooms. Reasoning thot the meniaily sick of the type considered would
find it more difficult than the normal, scause ot the already existing dissociation,
to overcome the further dissociating intluence of the challenge to perception
offered by LSD or similer drugs in doses small enough not to produce other
symptoms, we developed a teir procedure thar tokes advantage of this. It uses
a dose, inadequate to alter the situation «n ronicais, bur cdding sufficiently
to the difficuity in perception “iready present o rhe mentally ill to greatly

increase the distortion, revea'cd by rthe sens live test even theugh ordinarily

(20)
no overi symproms are produ oo,

The success of this test compa ny normal students to hospital patients
supports our interpreiation of the nature of the cercbral difficulty ond also
provides for the first time on objeciive, guantitative measure or “clinical yardstick"
to ' p oare “iagnosis and cstess the intensity of iliness and dagree of relief
sbininad by froctinent, Vie bLerieve ir can be utilized to detect in @ population
* Roming a bar so 6s 1o keep it parclicl ro the waii or floor which gradually

Qo 2Grs (0 siopa .






























“y

REFEREMNCES

SOME INDICATIONS ©F CEREERAL HHUMC r‘{a( MECHANISMS.
Marrazzi, A. 3. Science 4 1953.

METHODOLOGICAL PROREME i1w i SPHARMACOLOGICAL
RESEARCH. ROUINDIABLE MIT LD OLOGICAL PROBLEMS
IN NE"\J?.QP.'{AR.\/ALC. LOGICAL RECEARCH. Marrazzi, A. S,
Chapter 27, Page 279, Recant Advances of Binlogical Psychiatry.
Edited by Joseph Worris, (ione 5 irarfon, New York, June,
1260.

ANIMAL TECHN D - A ANTIPSYCHOTIC DRUGS .
Marrazzi, A. S. Arnimal ond Of | Phorm cco!oqi\ Techniques i,
Drug tvamahu td. NMocine i M. and S Seigler, Peter E.
Yeu. BCO'< Ki 1SNeETs, " Qo , oy 1963,

CHOLINERGIC EXTITATION A0D ADEENERGIC [NHIBITICN COMMON
TO PERIPHERAL ATND CEINIRAL HYINAPSES in THE BIOLOGY
OF MENTAL HEALTH AND DI5EASZ. Morrazzi, A, S, Hoeber-
Hu’r;)é'., New York ity, I* 4

0O rLYCHCTOCERS AND TRANQUILIZERS HAVE SPECIAL BRAITN
STEM ACTIONS? Marazzi, A. 5. Cholmers, R. K. und
:‘iﬂ!’f, E.R. Am, J. Psychiolr 20,762, 1964,

INEW Y ORK ACADENMY OF SCILraCEs MEETING ON CHOLINERGIC
MECH‘I[‘ISMS rJ‘SCUJ cn Marra: 2, ‘A‘v :’{(. i"‘\l'\n. No Y.

~ s ' Y
Acoc, Sci. S04, 176,

ACETYLCHOLINE AMD SeRC .". Hpd e Eaou iy O MONKEY BRAIN
STEM EVOKED POTENTIA L. vumrezzr, AL 5. and Urquiaga,
Xo Fed. Proc. 28:773, 5 5
THE DUFFERENTIATION OF Dief L Sy =200 oR DM CEREBRAL VASCULAR
DRUG EFFECTS. Choung C. Huzra, Mcehammad Ghouri, and
Amedeo S. Marrazzi. Tha Phaipoaeson'ar, 1970,

Pty 20OSSIBLE ROLE OF INHIBITEOR S URLZNERGIC SYNAPSES
180 THE MECHANISM OF HALLL it, o= NIC AND RELATED
DRUG ACTIONS, Marra 1ne Hort, E« R. J. Nerv.,
& Ment. Dis. 122:453, 1720,



10.

il.

12.

13,

4.

15.

v/

Page Two

COMPARISON OF NATURAL CrrESRAL SYNAPTIC INHIEITORS.
Marrazzi, A.S. Page 53! lshicition in the Nervous System
and Gamma-Aminooutyric © cid. Ed. [ =ne Roberts, Pergammon
Press, New 7ork, (960.

o,

THE RELATIONSHIP COF HALLUC MO OCERS TO ADRENERGIC CEREBRAL
NEURO.HUMO&., Marmzz', A S, und Hart, E« R. Science
&365, 955,

'NHIBITION AS A © f-’n’R‘\Mu ANT O 5P APTIC AND BEHAVIORAL

PATTERNS . Plaiar=i, A ©. o owviar Contererce on Higher
Nervous Activity, Ann. . . wonl. of Sciences 92:990, 1961,

THE IN VIVC SYINTHESS ANU RELLASE OF TR "UM LABELED ACETYL-
CHOLINE bY CaAT Ceid ”- L CORTEX, Chakrin, L. W,, Shideman,
F.E.and Mariazzi, A, S. Int. J. New Jhurmacol _7_.35| 1968.

THE EFFECT OF DRUGS ON NFE s apgl SYNLAPSES, Marrazzi,
A.S. Ed. Fielus, W. C. p. 45, prai A-Mecg:l_nism and Dr{q

Action, Chariss C. Thomos, Springfiala. (Minois, 1957,

e

"PSYCHOSIS AS A FU'\I(TION \'"‘F DISTURBED CHFM!-’ZAL FEGLIATION

OF CEREBRAL SYNAPTIC ThANIMISS IO *CRemiCaL
CONCEPTS OF PSYCHOSIS. Marrazz, . 5. p. W05 Edired,

Rinke!, M, cnd Denber, H. ©. 0. "’.ln , Obolensky,
NJCW YOH(. lodga

EXPERIMENTAL PSYURATRY =/ NP0 MM OLOGICAL APPROACH -

FROM UNITS TO PATTERNS, narmzzi, A, S, Page 275,
Lecture: in L ne.umﬁr.ﬁ- Fc\ c'r.A tiv, Ed. henry W, Bresin,
Lnivers:” y ot ¥ithoui: ,r Proo 2yseparan . 19010,

SYNAFTIC AND B CAVIORAL T DREELATIES OF FSYCHOTHERAPEUTIC
AND RELAT:D DRUG 2T ONL Jorraszi, AL S, Some Biclogical
Aspacts of Schizophrenic # navicr, Arns N. Y, Acad, of Sciences,

3520, 192 T T

VA o PSYCHOSIS., Marrazzi,
» 3+, Hort R., ond Ray, O. . an' Advances in Biologiaal

2iehiatry, Vol V. Ed. Joseph Wortis, Plenum Pres, New Vork,
ey
%63,

fECTORATION O CREC2 ONEDSTAS FASIS OF RIOLCGICA!
.‘J’LAs VN IERL . m. 2., Bioloo cal Trectment of Mental

liness. {Ed.) Mo« Rinkel T, Pogs R Co., 1966, p. 222,



20,

20,

24,

25.

.-
wi 9

AN EXPERIMEINTALIST L OOKS a7 v
Recent Advances in Bini~-i~al

Plenum Press, New York /-1

THE GENERALITY OF CEREATAL 51

ITS RELATICN TO PSYCHSIS
Advances in Biolcyical
& Stratton, New York, % 1,

a

Page Three

HIATRY . Marrazzi, A. S.
£4., J. Wortis,

~ OhUG ReSPONSE AND

'farrczzi, A, S. Recent

4. Joseph Wortis, Grune

PRIMATE CEREBRAL SYNAr 117 nirnntiims oy DRUGS . Tanaka, K.

and Morrazz?, A © . Py

THE EFFECTS OF CERTA W DRL
Marmruzzi, A. S, .
Psychotherapeutic Die o« fon
307, 1957.

PHARMACOLOGY OF DRI 0 1 7 soen

Clinics in Developmenta! hu i~

Medicel Books 1+, orn -

HALLUCINOGEN-TRA Nt ) 7-8 inaid

Aalasz, M., Foermenek,

164:569-571, 1960,

DMPEA CEREBRA! €Y ™aplic rent
EFFECTS. Verwa, L., Ful
A.S., The Prrmicnios:

EFFECTS OF DOPAMINE APID trs s

TREANSAISSIC A,
A.S., Fad, Prec

Recerka, J

27:.75¢, M

CEREAPAL SYMAPTIC Toanei 10

OF DMPEA ~-A POTENTIZ
Fujimori, M.
180:95-94 , 1948

- T'C PY.AR.‘. A ; L ’ '\,"\-:

o -

A.S. and Urcviaga, X, 1

The Phermmoroiy

“RACTTIOIN.

Davis, S. H., M

- . D

o Bt _}_2_@.»;59, 1965,

CER AL SYNAPSES.
= Yoy chotomimetic and
“ond, of Sci., 66:496-

BRAL PALSY. Marrazzi, A, S.,
Moo A Williem Heinemann,

T )
ITS MNA

I JRE.

SC;c:‘Ce,

vozzi, A,

Sl AND DEHAVIORAL
2. GLoand Marrazzi,

, busce,

(ES O0 CERIBRAL SYNAPTIC
Hedrie, Jo L., and Marrazzi,
: ",.i’.

ANVIORA L EFFECTS

i :N. Vacen, L.,
M. S., Science,

TION, Marrazzi,

¥ 5.":""’), ZQOH.

SYNAPTIC AND 3.HAVIORAL COURRFIA LT - v PEY CHOTHERAPEUTIC

AMD RFLATED: PR A7

Aspects of LeRizoparanic Fehaviog,

&2, 1967

: e @ Biologicu
\ A o N
. LY. acad, of Sciences,



31. SELECTIVITY AND IATERALL = TR

CORTICAL POTENTIAL,CF

and Tana

Marrazzi, A. S,
32, THE EFFECT OF BLCOD PROTEI!: FRA
TRANSM'SS")‘\ . Marro: A
= PN L:q FL";

and Wiison,

30

Page Four

\NSCALLOSALLY EVOKED
DF (T RACAROTID SEROTONIN.
25:637, 1966.

Fed., Proc.

1Ol O CEREBRAL SYNAPTIC
v, Renirew, A, G., Hart, E. R,

’
959,

»i5 A CEREBRALLY ACTIVE

33. ATTEMPT TO SEFPARATL FOARODIA .
SMALL M IETY & R,,r. JArAAr L KET BLOOD FRACTIONS.
Redick, 7. F.. Rerfrew, A. © veri, L. ond Marrazzi, A. S.
red. Proc. 20.567. 1963
24, A CEREBRALLY ACTIVE sMALt *AO[E &Y FR Tos "TARAXEIN-LIKE"
BLCC"‘ PR“ ! )[\J RC';f'.'\. "‘ﬁff(‘."'”. A. G-' P;eri, L.
and Marrezzi, A. 5. Oclence, 2546, 1964,
35. A QUANTIFIABLE BrHaviGkal ek _alE OF PSYCHOTOGEN AND
TRANQUILIZER A CTIONG. way, . ».and Marrazzi, A, S.
Science, 133:1702, 1961,
3¢. TRANQUILIZER SUPPRESSIOIN OF PS: JDC - ,TEC‘T VE BEHAV.IOR
N RATS. Ray, O, S. ond M : e e~.?’l\,-.2‘1093
1961,
PSYCROTOGEN VS, TRANGUIZS MM TONKEY CONDITICONED
APFROACH alnsz, M , As 5. Fed, Proc.
2:’.3.!03, I9M.
38, DISINHIBITION OF CONDITIONED ANTTR 3Y CEREBRAL SYNAPTIC
PHNHIB T OR Haiase, M. F. ooa sdarazzi, Al S, Pharmacologist
rail, 7:173, 1955
29, PHARMACOLOGHICAL THARS RIZ 'F CEREBRAL SYNAPSES
N THE DOG . Hort, E, in ,A.S. Page 98,
Studies of Functon in Neslth and O - Amedeo S.
Marrazzi, anc M, H. Arrsan . (seissh 3 Store Research Hospital
“h SFFECTS OF CERT NOANDOLE AM ES Ol LECIRICAL ACTIVITY
OF THE NE VOuUS 5YSTE Stocomtn A, Hoagland, H., and
Tozian, L. 5., American wal o slog e, 185:001, 1956,
a1 ONS O- > CIL DIETHYLA O AVERAGED HUMAN
EV ok ESPOMSE YAICHT FLASH, Chapman,
W Ed., [J. Wortis,

CORTIVA

Clenun



fige Five 31

42. LYSERGIC ACID DIETHYLAMIDE AND MES CALINE IN EXFERIMENTAL
BYCHIATRY. Hoch, P. ' . L. Choiden. Grune & Stratton,
New York, 1956,

43, A COMPARISOMN OF DRUG IMDOUCED “ALLUCINATIONS WITH THOSE
SEEN !N SPONMTANEOUS! v ODCLIURRING PSYCHOSES. Malirz,
S., Wilkens, B., and L ac-ver, H, Hallucinations Ed, West, L.,

Grune & Stratton, New Y k anc Losaden, P, 50, 1962,

44, THE ACTION OF PSYCHOTOGE IS &l & NEUROPHYSIOLOGICAL
THE(?V ‘3F: A - ;\’,". A o I N .'cu.':‘u'.:i, AoSc AM. Jo
Fsychiatry, ,.,_!;‘.’_'9‘ I, April, !96C

AT, PHARMACODYNAMICS OF HAL L UCINAY (T8, Marrazzi, A, S.

Hollucirations. £a. 1. J. West, I'. 36, Grune & Strotton, New York,
. ‘62'

46, CERESTAL INTEGPRATION AND 15 AS55ESS MENT 8Y DRUGS.
Marazai, A. 5., Meisch, 1. i, 3chieic, Be C. International
Coll. of Neuropsychophar~cole ! ~teenat, Congress, Wash,, D.C.,
Ncurc—jych;»—l‘h:r nacoloay (Ed,.; H. Brill, Cxcerpte Medica
Founoc .-ior;: A sterdam ,“D’:‘n:' s 1967 .

47. QUANTIFIED LSD EFFECTS ON FGO STREINGTH. Morrazzi, A, S,
Meisch, R, A ., Pew, W, L. onc Bierer, V', 5, Recent Advances
in &iO;O',;C."-' P'Z_( .‘\i:ah“.', Plenum P ez , MNew York, [ »

- rmme e - - —

‘3. AMPHETAMINE (1! THE MEASURE AENT OF PErCEFTION IN CHILDREN.
Zemmers, R, M.*, Davis, ©. H., Dutby, !, C, and Morrazzi, A. S.
Pharmacologist 10190, 1947,

4%, PERCEPTUAL HOMEOSTASIS Ati0 LoD . Nar w220, A, S, and Davis,
S. H. Conditional Reflex . Jul,, 15.7,

5. A NFUROPHARMACOLOGICA L L v a0 20 ZOnCEPT OF HALLUCINATION
AND ITS CLIHICAY APpl CAT Or 0 Tarrazzi, A, 5. in Symposium
an Origin ard Mechanisme of He' 1« ns, Plenum Press,

lew York, 197G,

Si. WSO 2ISSOCIATION CF AUDITCRY rZRCEr I 1ON AND CPZ PROTECTION
INMAN. Ciein, M.6., Varre 2z, A 5., Woodruft, 5., Kennedy,
D., Iril, 7., The Pharmaculegist, 1970



52,

53.

54,

35,

Page Six 52/

STUDIES OF MEMORY: EXPERIM INTAL APPROACH., Marrazzi, A.S.
in Phenomenology of Memory, edciied &y Erwin W. Strauss and
Richard M. Griffith, Ducue.ne University Press, Pittsburgh, Pa.,
1970.

CORRELATION OF THE CEPERRAT BIOTHIMICAL AND FUNCTIONAL
ASPECTS OF MONCAN it £ CXiDASE tINHIBITOR ANTIDEPRESSANTS .
Marrazzi, A. S., Harr, £. R,, F'..)drigoez, J. M., Gluckman,

M. I., and Horovitz, 7. 7 Recent Advances in Biologica! Psychiatry .
Ed. Jouseph Wortis, Grune & Stratron, New York, Vol. IV, 266,
1967,

THE INFLUENCE OF THE 5Y PR AENTAL LAB ORATORY ON PSYCHIATRY
TOWARDS THE TURN OF THE CF .\'f’ﬁ\ /. Morrozzi, A.S.
Symp. on the Fuh re of s ,-h atry. American Psychopatheclogical
Assoc. Ed, Pav: H. Foch cad Jreeph Zubin, Grune & Stratton,
New York, P, 19, 1962,

HALLUCINOGEN AN SAR. Ritwes AL 0iOA (LATION AND CEREBRAL
SYMAPTIC INRIBITION ., /More2i, A S., Minobe, K., and
Wilsch, R. A, Fed. Proc 46" 5, 1967,

FISTALINE AND THE NMNIRVOUS 5757 LM, Tunel Discussion. Maurrazzi,

A,S., Fed, Proc. 23:11i2, i964.





