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JB 3290--A NEW PSYCHOTOMIMETIC. ITS ANTAGONISM BY
TETRAHYDROAMINACRIN AND ITS COMPARISON WITH LSD, MESCALINE

AND SERNYL

S._c_ GmaSHON M.B., B.S., D.P.M.,'" and J. OLARIU, M.I).

ABSTRACT

A study of the general effects of Ditran, LSD, Mescaline and Sernyi on .31
mental hospital patients is presented. A comparative study of the use of saline,
Mescaline, LSD, Semyl and Ditran in 9 of the same patients, all of whom
received all of these drugs at weekly intervals, is presented. The antidotal
effects of tetrahydroaminacrin and of s_wcinic acid upon the toxic effect o]
the four psychotomimetic drugs is described.

A number of chemical agents have been Perhaps one of the most important contri-

employed to produce "model psychosis" in butions to experimental psychiatry is the

an attempt to further understanding of psy- ca,eation of chemical models derived from

chotic states not induced by drugs. Mescaline psychotomimetic agents and their antidotes.
as, s0, 4_ and LSD s6.47 have been most fre- Schueler s_j seems to have been the first to

quently studied. Recently Abood, Ostfield use such a chemical model when, on the hasis

and Bids reported on a group of anticho- of in vitro experiments by Quastel and

linergic compounds with psyehotomimetic Wheatley, 3"_ he was able to antidote the

properties, The most potent member of this effects of Mescaline in man with intravenous

series, Ditran, was considered by these succinate. "llfis antidotal effect of succinate

authors, to produce effects simulating some has been c_nfirmed by Gershon, _r Steven-

aspects of psychosis more closely than do son, 4_ and Fischer? "_ Suecinate was also
LSD and Mescaline. A related compound, found to block the Mescaline induced be-

Sernyl, has been reported to cause post-oper- havioral responses of mice34 The behavioral

alive transient psychotic states s] and what changes induced by LSD in mice _0 as weU
, has been termed "sehizophrenomimetie" as the mental symptoms induced in man,:'

effects, n are also blocked by succinate.

• JB 329 is a product of the Lakeside Labors- Pharmacological studies have shown that
" tot/m, Milwaukee, Wisconsin, with the trade name Ditran is weakly antihistaminic, has no anti-

Ditran, and is actually a mixture of two compounds: serotonin activity and has marked anticho-

the N-ethyl piperidine and the N-ethylmethylpyrolli- linergie properties. However the anticholines-

dine decivatives, terases eserine, neostigmine and DFP have

• ePfizet Medical Research Fellow for 1959. Pres- been reported ineffective against the central
ent Address: Department of Pharmacology, Univer-
sity of Melbourne, Victoria, Australia. effects of Oitran? s

From the University of Michigan and Ypsilanti In the present study tetrahydroaminacrin
State Hospital Joint Research Project in Schizo- (T.H.A.) was employed to antidote the
phtetda and Psychophannacoiogy. Supported by U.S. effects of Ditran. This compound was
P.H.S. MY 1972 and MY 1971. selected because it has been shown to have

Acknowledgements: Thanks to Dr. A. Yuwiler marked anticholinesterase activity 2_ and to
for his valued discussion and help with preparation exert central effects in animals and man. Is, 4o
of the manuscript; also to Mrs. V. M. Reuell, R.N.,
and Mr. McFadden for their help with the clinical The purpose of the present study is to
observations and ratings, describe the central and peripheral effects

li_eived for publication: March 9, 1960. produced by these four psychotomimetic
283



284 JOUBNAL OF NEUROPSYCHIATRY JOLY-AoGvs'r

agents in a group of mental hospital patients 50 cc. of sterile distilled water over a five

under controlled conditions. A previous study minute period.
(,f the effect of Ditran on depressed patients The two patients studied each day were
was done by Abood and Meduna. 3" put to bed one hour before administration

In this study the principal objective was of the drug and observed throughout the
to ascertain the nature and intensity of day. This was carried out in a small ward
the psychotomimetic effects produced on under conditions of normal illumination.
patients; hence, dose regulation was designed All observations were recorded on a

to produce a psychosis and maintain it. The specially compiled check list containing all
therapeutic effects were secondary. Dose the observations reported in the literature
schedules differed from tile generally recom- for each of these compounds. This included

mended levels. In the case of Ditran the both the central and peripheral effects of
repeated oral doses were selected for con- each including blood pressure, heart rate,
tinned daily administration rather than oeca- respiration and neurological cheeks. Patients
si-nal intramuscular injections, which were were under careful observation throughout
administered to some patients, their entire stay on the research ward and

Thirty-one suhwt'ts were selected for this day and night reports were kept.
study and ho,s_.d on our research ward. This A polygraphic study of the effects of
group of mental hospital patients was made Ditran on autonomic nervous system function
up of schizophrenics, alcoholics and socio- of some patients was carried out by Dr.
paths. Diagn-sis was imh.p,.ndently estab- Gunnar Holmberg.
lished by thre_, psychiatrists ()f the 21 schizo-

phrenic_ tx_,o were catatonics, three relatively EXPgRIMEN'I'S AND ]__._1rLTS
recent ad,ui_sions, and th,. remainder were

I. GENERAL STUDY
chronic _ I_tophrenics The non-schizo-
phrenic._ _m_Lsted of fo,r s,_.iopaths and six DITRAN

alcoholics. Neither subwccs nor observers Ditran was given to a total of 30 subjects

were aware of the agents usual nor of any of intramuscularly, 14 orally, and, for compari-
the responses that might he expected. The son, six received it both orally and intramus-

,'ffect_ ,,f the different drugs were compared cularly.
with ,.ach pati,,,,t acting as his own control
and th, ..,lu,. pr, wedure was carried out 1. Typical Sequence of Symptoms following
nnd,,r sl.,u,t.sr_h/,.,I experimental conditions. I.M. Inieetion:

In the inih,I study subjects were given 0 minutes Inject 10-15 mgm.
Ditran either intramuscularly or orally and

20-30 minutes Autonomic reactions: Dry-lhese obs,.rvations will be recorded separately.

In the final c_Jmparative study, nine pa- hess of the mouth, slight
tachycardia, flushing of

l_,.nts wet,. ,'mph,ved and all of the psychot- the face and muscle relax-
,wnimetie substances were given orally in
.50 ml. aqut_ms solution. The dosages were: ation.

Ditran (Lakeside) 0.2 mgm./kg., Sernyl 45-60 minutes Central Effects: Some eon-
(Parke-Davis) 0.25 mgm./kg., Mescaline I fusion, speech difl]culty
(Mann) and II (California Corporation) and disturbed conetmtra-
5 mgm./kg., and LSD-25 (Sandoz) 5.//kg. tion, slight disorientation,

oecasional vertigo, andand normal saline. Tetrahydroaminacrin or
T.H.A. ( Figure 1 ) was given intravenously hallucinatory activity.
in a dose of 00 mgm. in 20 cc. of sterile dis- 2-4 hours The central eff_zts boeomas
tilled water. It was administered over a five maximal; hyperr_exla and

minute period. Sodium succinate (Brewer) ataxia appear.

was given intravenously in a dose of 12 g. in 5-8 hours Symptoms doereaum.
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A similar but slower sequence occurs fears of becoming los.hr. The mood would
after oral administration, occasionally change anti the subiect shift

from elation to sadnes_ and drl)ression.
2. Autonomic Reactions:

Autonomic reactions occurred about 30-40 c. Confusion and Dr,trsi,ess

minutes after the ingestion of Ditran. These Varying degrees of drowsiness were

uniformly consisted of dry mouth, mydriasis, usually observed although most subjects were
facial flushing, nausea (in four cases) and still responsive to stimuli. Four subjects ex-
vomiting (in one). While the blood pres- hibited a stupor-like state and two a mussi-
sure was not appreciably affected in most tant delirium. Confusion was frequently found
cases, occasionally there was a slight rise and occurred either as a steady state or in
whieh would either fluctuate or return to waves. Contact with reality and insight were
baseline in about two hours. A minor degree completely disrupted in some subjects. Other

of tachycardia was occasionally noted. Auto- effects observed were impairment of attention.
nomic effects preceded the onset of psychic tff concentration, and of reaction to orders or
phenomena and outlasted them in every case. questions. Tim(, and space orientation were

only infrequently lint)aired, time orientation
3. Psychological Reactions: being impaired to a greater degree. One pa-

a. Disorganization o[ Thought tient when asked where he was said "Spain"

Disorganization of thought was observed, and another said "at a baseball game." Also

in nearly all subjects. They showed an in- one subject when asked to read the words
ability to maintain a logical thought sequence "Readers' Digest" said "'Receiving Hospital."
and a loss of goal directed thoughts. Some

d. Feelings o[ Inebriation
subjects had completely incoherent verbal
productions, some blocking and a few, Some of the early effects of Ditran were
echolalia. While all patients had great diffi- likened to those obtained from alcohol. This

culty in describing feeling states this condi- was particularly true among the non-psy-
tion was most marked with chronic schizo- chotic group. (]hronic alcoholics who had pre-

phrenics. Patients had difficulty in elaborating viously experienced episodes ()f deliri,m
on their general statements of feeling "funny," tremens, however, reproduced the classic
"strange" or "peculiar." About half the sub- picture of this svndrome. This was , con._is-
jects seemed to have difficulty in understand- tent finding restricted to this diagnostic

ing questions and were unable to interpret group.
proverbs. Response to proverbs displayed
either lack of understanding, or looseness of e. Distttrbances of Pcrreption

concepts to a severe degree. Repetition of Tactile, visual and auditory hallucinati,,_

part of the quotation sometimes occurred, were observed. Visual halh_cinatiuns ct,n-
Poor critical judgment and the inability to sisted of objects, people, animals, landscapes.

recognize absurd statements was seen in 50- and even scenes, like a group of men playing
60_ of cases, pinochle. Often the people in these, scenes

were familiar to the subject: parents, girl
b. Mood friends or other patients. The subjects often
In most cases there was a change in mo(xl, reacted to these visual hallucinations as if

some becoming hostile, aggressive or comba- they were real. Patients picked up invisible
tive, and others, quiet, cooperative and even objects from clothes, sheets and bed, som,.
somewhat euphoric. In some cases the mood times continuously plucked at bed clothes.
change was affected by the nature of the drank from imaginary cups (accompanied bv

patient's hallucinations and some subjects sipping noises), ate imaginary food, dancecJ_
would be amused and laugh and giggle, and sometimes exhibited violent behavior.
while others became anxious and expressed Auditory hallucinations of human voices
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_mwtimes elicited laughter or hostilitv. Other cases were amnesic for the preceding day's
hallucinations consisted of indistinct voices or events and all were somewhat euphoric, alert,
sounds and, rarely, music. Some subjects stated and energetic. All the subjects in this group
that people were talking about them behind appeared to show some improvement in their
their backs. Patients frequently talked _r general clinical condition after intramuscular

muttert,d continuously to themselves. Behav- administration of Ditran. This improvement
ioral responses to auditory halhlcinations was characterized by a change from inac-
were also observed. ()tie subject jnmped out tivity, disinterest and disinclination for work
_ff bed saying "'Get _ut, the barn is burning to improved mood, alertness and level of

down." Anotht'r stated that the voices told interest and activity.
]tim the attendant would write ill the records Sociopaths did not seem to respond in
that ht, is insane. Questioning as to how the anv specific manner and could not be differ-

patien! telt, elicited slleh replies as "'The man entiated in responses from normals o or from
got _ 11,' b_s,'" and "Th_,v oh'an _p on Satur- our schizophrenics.
(lax'." ()ther resp_,lD_'s _,ch as "There's a All schizophrenics given oral or intra-
(.r_wd _,t them _x,.r the,re,'" and "Another muscular Ditran showed marked central

wH(_l_s_*ran _('ross l_x t.ll_w," were recorded, effects. In some cases this appeared to consti-
tute a reactivation of the basic psychotic pro-

t. t _tt,'r ()l_.s'erfatiotls cess and the endogenous psychotic picture
Ech_q)raxia, et'l,_lalia and repeated motor could not be distinguished in these individ-

acts like. t_uchill_ all the b_'ds were noted, uals from tlmt producod by the drug. Reacti-

The ittahi[itx ¢ff the subject t. rec¢_gnize his vation was less marked or absent in very
_xvn image in at mirr_r was obs_'rved in fiw" deteriorated chronic schizophrenics. For

cases, t_._, subject had dilflcoltv in sexual example, one chronic schizophrenic admit-
ideutificali_n aud \_h_._ asked his sex held ring to hallucinations and bizarre delusions
his t_¢'nitals and tl,.n _'_l)r_.ssed doubt as to but disinclined to discuss them, became

his s_,x. actively disturbed after Ditran, and shouted
about fire coming from his eyes, and turtles,

g,. blc_.l_o,sc l)i_erences mice and rats crawling under his bed. An-
"1"_, catatonic schizophrenics received other subject after Ditran saw his girl friend

l)itran iHtram,scularlv and neither showed in the room and searched about the bed for

an,c t_,ttk_.d ps)c'hic r_.sponses. N_qther blood some of her letters, The girl friend and the

t)l't.ss_t_' _r h_,art rate altered significantly lost letters figured prominently in his inco-
but tt,nd_.d t_ fluctuate abow. and bt.low the herent productions prior to the drug. In many
baseline. Dilation of the pupils, yawning, cases, except in those where confusion or
tremor, and s_me restlessness occurred and drowsiness precluded it, there was an eluei-
one patient frequently raised his head from dation and clarification of material that

the pillow while the other made rocking could be found in the subjects' previous
movements. Both patients remained mute history and in some a reproduction of the

and d.ring their stay in bed they voided acute phase of the illness.

urine, and lay therein without comment. Schizophrenic subjects on daily oral medi-
()t the six alcoholics, four with previous cation initially produced the usual autonomic

exl_,,ri_'_ce _ff delirium tremens reproduced and psychic effects observed with intramus-
th,. ]t,,sit,_t] pitt.re _f this condition. These cular administration. Under these conditions

su},l,', ts exhibited restlessn('ss, tremor, pick- some tolerance develops, first to autonomic
ing ,d _bjects ill bed and in the air, and effects, and later to central effects. Termina-
,leliri_m with hallucinations. Patients asked tion of medication did not result in a return

I,_r var_us types _,f alcoholic beverages, to the "'baseline" condition but rather all

s_',trche_l tur bottles, and drank from imagi- cases were temporarily worsened. An increase
narv glasses. On the f_llowing day all six in withdrawal, apathy, asocial behavior and
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inactivity was noted tilt, first few days rid_
LSI) ,LVD MES(7._I,IN/.

lowing cessation of medication. Patients pre-
viously on work assignments were unable to The responses tJf 1:'¢subjects tc_ I.SI) and
resume them. Tiffs deterioration was partic- \h.scaline was qualitativvl} similar t_ that

ularly marked in a paranoid schizophrenic, rt,pcwtcd in tim lit_,r.ttDrt, I.i! qtt:|||titativcly
Before medication he admitted to auditory smaller. This is sln_ll in Tahh' !.

hallucinations of paranoid type hut tried t_J
dismiss them and had a degree of insight SERNYL
into their nature. He did not talk back to Sernvl w,ts _walh' administered t_, nine

these voices and was pleasant, c{_.perative, subjects in a dose of 0.2S mVm kg. Ilit0wr

sociable and willingly helped with ward doses of Serml pn_duced" stupor. Pati,,tds
work. His condition deteriorated while on were unable t_ speak and c_,mph'tcl_ h,_t
Ditran and remained so after its cessation, contact. In lower doses ,",crnvl clicilt'd I,_

He was withdrawn, uncooperative, hostile, significant responses. We did t,,t _bserw"
completely asocial, anti lounged about ac- manv of the l_S)'choh_gical effects r,'i,-rted by
tively talking to his hallucinatory voices, lmbv el tll."" ,nder those conditifms of dosa_,
After a week or two all these patients re- and administration. In general the resp_mses
turned to their pre-treatment status, produced hv Scrnvl fell into two gr¢,||ps tle-

pendin_ on the prexi_ms c-ndition _t the

h. Toxic Effects palicnt. (,)_tiet, and _vne,,dly un&.ractive
patients hec:t|ne stulmrose aml s_m_e sh,,x_ed

The only toxic effects encon||tered on eatahmic features after Sernvl. \h_rc reactive

routine administration were nausea _m five patie||ts became extrvtnvh overactive and
occasions and vomiting on three. Unusual disturhed with violent restlessness. ()ur find-

responses were noted in three subjects wh. in e,s are essentially lhc same a_ those of
had received 10-15 mgm. l)itran orally for an.ther sh,dv in tills 1,_spital witlb Sornvl. v-'
a two to three week period and after an inter-
val of three weeks were given 10 mgm. l)itran II. (X)\IPAllATIVE STUI)Y

intramuscularly. The first such ease, inwdving Nine subjects, composed ,,t live schizo-
a patient who had a history of hypertension, phre|fics, two soc.iopaths and txx,, alcoholics.
was the most alarming. Six minutes after were given saline. Mescalim., I,SI). Sernvl
injection the patient's speech became slurred and l)itrau at wcekh' intervals.
and incoherent, he appeared rather stup.rose.

A['T()N()MIC ANI) Nlql 'I:_()L()(;ICAI,
and 10 minutes after injection, his blood pres-
sure was 2,34/120 ram. tt_Z. and heart rate 124 EFI"I'X;T.q

beats/rain. Fifteen nfinutes after injection No significant aut(momic or n('ur.,h_,.tl
these values had risen to 240/120 ram. ltg. effects were seen with saline. Txv_ Xlescaliue
and 160 beats/rain, and the patient showed preparations prod,ted some increase in h'n-

symptoms of acute cardiac failure. The other &m reflexes, some diminuti.n of the cremas-

two patients, who also had histories of hyper- lyric reflex, dcpression in respiration, and
tension, reacted similarly but to a much lesser occasionally nallsea (three subjects), vomit-
degree. In both within 5-8 minutes after in- ing {two subjects) and dilatation of the pupil
jection there was a very rapid onset of the (five subjects).

central effects. The order of increase of blood LSI) produced pupillary dilatati.n and
pressure and heart rate was 40 mm. HR. and lachrymation and occasional nausea (three
50/beats/min. respectively. This rapid onset cases) vomiting (one case). Neither I,SD nor
of central effects and this marked cardio- Mescaline produced si_znifieant differvnees in

vascular response was only observed in these the mean hlood pressure, pulse rate or rate of
three cases distinguished by this particular respiration.

sequence of Ditran medicatitm. Sernvl produced lachrvmation in four,

Q
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wmliting in two and nausea in three subjects. W. became very quiet, sleepy and drowsy

Generally there was an initial rise in blood after Sernyl. Nystagmus, ataxia, Romberg-
pressure falling to or below baseline after Phenomenon were present, his speech was

one t(, two hours. One subject developed very slurred, he felt dizzy and drowsy and
a markext pulse irregularity due to multiple said his head was all "fogged up." The pa-
prematur,' ventricular beats as evidenced by tient was disoriented, occasionally laughed
EKG recordings. Pupil size was either not out loud and when asked to write his name

altered or it was reduced. Nystagmus, ataxia, started with the first four letters and then
Romberg-Phen(mlenon, muscle weakness and followed with a crooked line. His blood pres-

slurred speech were seen in all cases, sure prior to Sernyl was 114/62 ram. Hg. and
Ditran caused mydriasis, dryness of the his pulse was 76 beats/minute, After two

mouth, ataxia, Romber_z-Phenomen(m, muscle hours his blood pressure reached 142/74 mm.
weakness slurred speech, facial flush and, in Hg. and pulse rate was 120 beats/minute. At
one case. nal,sea. Skin sensitivity to pain was the time of the succinate injection (3½ hours

not impaired by saline or Mescaline in two after ingestion of Sernyl) blood pressure was
cases but Ditran decreased sensitivity in two 96/44 mm. Hg. and pulse was 88 beats/
cases, Sernyl in four. and 1.SD in three. In minute. Six grams of sodium succinate in 50
two ,ff the I,SD cases, this" decreased sensi- cc. of water was given intravenously over

tivity was so marked that needles could be five minutes and the patient immediately be-

pushed through fokls (,f the skin on arms came mentally clearer, blood pressure rose
and legs without complaint, to 128/74 ram. Hg. and pulse rate was 78

beats/minute. The patient's speech became
PSYCIt()I.( )(H(.'AI. EbFECTS

perfectly clear, he could converse rationally,

Th(' psych,)loKical ('fleets of these c()m- answer questions correctly and write his
pounds are sl_()wn ()n Table I. Mescaline name without fault. He said his head was

('xt.rted v,'rx little psychological effect. I,SD now clear and he could "think straight." He
h.,I l,) a shghtly high(.r incid('nce of psycho- was able to stand and walk without ataxia
I,)tCical effects than (lid Mescaline but these but nystagmus was still present. There was.
(.tfects _v,,r(, limited to "strange feelings" and no recurrence of Sernyl symptoms. Two other
the tLr,_t,tltype visual disturbances. In no case cases also exhibiting a similar clinical picture

wer,, th('r(, true hallucinations. Sernyl pro- after Sernyl reacted to succinate in much
(hw(.(I ,h,,xvsim.ss c)r stupor in some subjects the same manner.
and x_ihl resth'ssn(.ss in others, but. again. The peripheral and central effects of Di-

fl_er_, x_,.r,. .. halh,cinations Ditran pro- tran given to 21 subjects were completely re-
duced I,,,th tl.. t_reatest incidence and sever- versed by T.H.A., which was effective whether

_tv t,t effects I1.. duration of drug effects the subject was in a mussitant delirium, was
,_ith .11 conq_,.,nds generally lasted about restless, combative, stuporose, active, or alert
12-21 I,ours. th,_,,xer, the effects of Sernyl and able to verbalize his delusions and hal-
,,,, tx_o _l,bjects c,,,,ti,m('d for 48 hours, lucinations. For example, Mr. H. W. was

given Ditran (10 mgm. I. M.) and 1½ hours

II!. ANTIDOTES later he was stuporose with eyes staring
Succinic acid was pvrhaps one of the first fixedly ahead, unable to articulate any sound

c()mlS),mds t() be us,'d as an antagonist or word, and his limbs were markedly hypo-
against chemically ind,w(.d changes in b(,- tonic. Sixty mgm. T.H.A. in 20 ml. of water
havior.:' '; ;. " _ : "' It has been shown to was then given intravenously over five min-
be eflectiw, .t_tttt*,[ the psychotomimetie utes. Two minutes after beginning the in-

effects of .Mescaline' and i.SI). :':'u In this jection he could speak and reply to questions
st,dv s,t.cinat(, was t,,m(1 to antidote both clearly and rationally, was alert and in good
the central aml periph('r.d effects of Sernyl contact. After completion of the injection he
b,t not _f Ditran. As an illustration, Mr. A. could move his limbs and 10 minutes late/"
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could get out of bed and walk. tially nncffected by. T II X x_h_h. dryness of

Mr. A. F., the subject who deveh)ped the the mouth was reduce_l ill ,o_,,. sl,bjects.

hypertensive crisis and acute cardiac failure

after Ditran (See I. 3. h.), was given 60 El,,lusts

mgm. T.H.A. intravenously during this crisis Induced "model ps.xcl,)sis" has freqo_'ntly

and by the time the injection was completed been employed to test h vl_itheses relevant to
his blood pressure and heart rate dropped the causes, correlates and treatment ,ff schizo-
almost to his baseline levels. Concomitantly phrenia. In this context psychotomim('tic

he became mentally clear and alert, effects of Ditran were observed in 31 subjects
Mr. H. G. received 12 mgm. Ditran in of different diagnostic Kroups. This c, Jm-

aqueous solution orally. One hour later he pound closely simulates schiz_qflzrenic syrup-
became restless, had visual and auditory tomatology, the indole nucleus is not neces-

hallucinations, and was grasping for non- sarv for halhlcinogenic action and further, is

existent objects. His speech was rambling, an inhibitor of acetvlcholine aml tlnls in-

incoherent and inconsequential and lie mum- volves a neurolnimor other tlian epin_'lfln'ine,

bled intermittently in apparent response to norepinephrine or serotonin.

his hallucinations. Some muscle hypotonia The structure of this hallucinogen is shown

and a slightly staggering walk were also pres- in Figure 1. Replacement .f the cyclolieiliyl

ent. Intravenous T.H.A. (60 mgm.) was group of this compound bv a phen)l _r,tlp

given and his speecli became clear, lit" could considerably decreases the intensity and dur-

respond as well as before the experiment, ation of the induced toxic psychosis.:*

and his restlessness, mumbling, and halluci- Substitution of It for ()II in tlw benzilic

nations stopped. Muscle tone was also re- acid nearly atxilishes psychotomimetic prop-

stored and he could walk without assistance, erties and greatly rethlc(,s anticholinergic

The antidotal effect of T.H.A. was very potency. Although sul)stit_iion of a quater-

rapid in onset in all cases and in the majority narv nitrol4en in the piperidyl ring also,

of cases was lasting. There was, however, a abolishes psychot.mimetic properties there is

slight recurrence of Ditran effects three to little affect on anticholinergic properties, hi

four hours later in some patients. The bh_od pharmacological studies the anticholinergic

presstire and heart rate changes induced by effect of Ditran on guinea pig ilel,m is coin-

Ditran were also restored to baseline in all parable to and mav exceed that of atropine, u"

cases. Pupillary dilatation remained substan- It also has a weak antihistaminic but n_,

(" _ "I'._Bi,_; I' known antiserotonin activity.

l{_:sm,r_s_: ,,v 9 I'ATIm_TS 'r,, "rn_: I)R,,;_ Very small cerebral concentration of l)i-
tran is required to produce behavioral dis-

_ = _ turbances in rats. Extrapolation from these'
_ _ " "_' _- data on rats to man would imply tlmt cerebral

d _. _. _5 ,_. _ level of 100,/ is sufficient to exert psychot,,Drowsiness 3 1 3 5 .5 5
Confusion 0 0 2 6 6 6 mimetic effects. Only LSD is effective at
Contact Impaired 0 1 2 4 7 .5 lower levels.
Disorientation

(time, space, penson, 0 I 2 .5 t 3 Tritium labelled studies in rats t haw"
Strange Feelings 0 2 2 3 2 3 shown that over 90_ of ingested Ditran isIllusions 0 1 2 2 2 2
Hallucinations excreted within two hours of administration.

Visual 0 0 0 4 0 6 Only about 0.1_ of the dose is present in theAuditory 0 0 0 0 0 3
Tactile 0 17 17 1 0 2 central nervous system; the caudate nucleus

Mixed and h)'pothalamus having the largest concen-(as pecking at objects) l) 0 0 t 0 6
Mood Change .1 2 2 _; 2 4 trations. The original investigators were of

Overtalkatl_,e " 0 n 0 3 3 '2 the opinion that the psychotomimetic effectsRepetition Words 0 0 0 3 2 2
Inappropriate l,aughter 0 2 I 4 1 '2 of 1)itran simulate some aspects (if psychosis
Talking to himself or much more ch)selv than I,SD or Mescaline.hallucinations 0 0 0 I '2 7
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Fl(;l'tlE l

(} ('6tls

() (' ('_ ('_Ili,,
N-et hyl-3-piperidyl-phenyl-

( )H eyelopenlyl glyeolate hydro-
.l B 32!t* N ('hloride

('..,tlb ,1t('1

and

() ('_It5
N-et hyl-2-pyrrolidylmethyl-

('!i: () (' (' ('6It_o phenyleyclopentyl glycolale

.N ( )tt hydrochloride
('..,tt_ ,!t('1 *.IB 329 (l)itran) is actually a mixture

of two compoulids: the N-ethyl piperidine
and the N-eihylmethylpyrollidine derivatives.

SEICNYI.

N

l-(l-Phellyh.yelohexyl)
l)iperidine Mollohydroehloride

Nil..,

1,2, 3, 4--']'etrahydro-5-Aminoaeridine.
•"_ N // (Tetrahydr(_tminaerin)

"l'hl, _;is tlliallliligllOllSly denlonstraled in iivation of the psychotic picture. Patients

out _,,l_q):irative study <ff psychoactive drugs with chronic schizophrenia are resistant to
_viih i,ine subjects. The kaleidoscopic, visual LSD and Mescaline and also are able to dis-
h,lhlcimitory phenomena st_ characteristic criminate between the drug effect and the
-t 1.SI)-_5 and Mescaline were not observed normal manifestations of their illness, al, a_. 4I

with l)itran. ''7 :_" In contrast, schizophrenics given Ditran are
Blltll _('hizophrenic and non-schizophrenic unable to distinguish the drug induced psy-

,,dq_.t.i_ I_..icted l,_ the same dosage of Ditran chosis from the endogenous disease. The in-

_,ill ,.,i,ally florid symptoms but some of the tensity of effects produced by LSD and Mes-
schlJ.ollhr,'l,ic subjects produced an intensi- caline was far less than is generally reported

fieatiol, ,_t lhe primary symptoms and a reac- in the literature, as observed in this eompara-
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tire study of these drugs in the same nine sub- catatonic features occurred and in others a
jects. This is of considerable interest and wildly disturbed restless deliri,vn restllted. In
similar diverse responses have been con- these studies the oral achilinlslration was em-
sidered in Wikler's review of the subject/7 ployed and the dosage moditit.d accordingly.
Many variables may contribute to this differ- "Ilie study of cornp, uilids inhibiting or
ence in response: dosage, setting, type of reversing drug induced l>¢ha_i-ral chanl_es
subjects, and the heterogeneity of the groups, are of considerable interest t_, ,.xp_'rimental
The effects of suggestion anct placebo have psychiatrists and pharmac_h_gists because

been pointed out by Abramson: Sawige, ss the). may give insight into the Inechanism
Van den Berg, 4_ and may be considerable, of similar clinical disorders.

The intensity of hallucinations is most Succinic acid, one of the first cq,vnponnds
marked in subjects with marked "'eidetic" studied in this context s,J was given to three
tendencies. _ Stoll 4i in his LSD studies and patients showing a stuporous-tyi_' response

Marshall _ using Mescaline, stress that a to Sernyl. Succinate effectively rew'rses I_th
quiet and darkened room is essential for the peripheral and central effects of Sernvl and
production of hallucinations. Such conditions the patients were restored to their pre-drug

plus suggestibility may lead to an exaggera- conditions, llowever, nystagmus persisted in
tion of drug induced changes or perhaps it every case. Suecinate did not counteract

may produce changes independent of drug , Ditran. Succinate has also been reported to

effect, antidote other ps)'chotomimetics and various
Our subjects were observed in a normally t.vpes of drug induced and endogenous de-

illuminated ward although there was no ex- prcssionsP. '_. r. ,. _,._-,. iT, ,,. _.. _. _a. a,,. 4_. ,.
traneous activity at the time of testing. No At>,4_

prior information as to either the nature of The anticholinesterase. T.tt.A. was found

the compounds or the expected effects was to antidote l_th the central and peripheral
given. Suggestion therefore was minimal or effects of Ditran in man but was ineffectiw'

absent. The subjects had not developed against Sernyl. T.H.A. is also an efft_tive de-

sophistication from any previous experiments, curarising aRent, _ reverses morplline depres-
The response to Ditran was quite marked sion in dogs,"' and also significa.tl) reduces
and consistent and the visual hallucinations the central effects of morphiv_e in man. Pre-
consisted of animals, objects, faces and

liminarv screening employing the activity
pex)ple, in distinction to the complete absence
of such productions with LSD and Mescaline. cage technique showed that T.ll..-_ co,rater-
Furthermore the verbal pr,,ductions were nut act,.d the increased activtiv pr,,<h,ced in mic,'

significantly disturbed with any compound by l)itran. "_
other than Ditran. The antidc,t,l effects of T. tI.A. at,'

Although Sernyl has been grouped with especially inter_.stin_ because other cholines-
the piperidyl benzilate esters, including Di- terase inhibitors sucl, as eserine, ne¢_sti_vni,e
tran, it does not produce inhibition of acctvl- and I)FP el. not modify the central elFects
choline and differs in other pharmacological of Ditran. Pfi'iffer et al. :_ahave reporte, I ti,at

aspects. Luby et al. _-'qhave reported on the the "'Mescarinic'" effects pr_duced I_x' argents
psychotomimetic effects of Sernvl on him' such as eserine and arecoline are _t value in

psychiatric patients and nine normal subjects the treatment <)f catatonic schizol)hrenia. The
with medical and/or psychiatric training. AI- possible e_cacv of T.1t.A. in schizol3hrenia

though Sernyl produced behavioral chanRes ix of considerable importance and stndies ar_'
in our subjects which differed from those now underway. Acetvlcholine concentrations
attained with any of the other compounds and alterations in tilese c'_n_ce,trations d-

studied, the term':sehizuphrenomimetic'" co_dd seem t_ infh_t.nce I)S.vchic l)hev,otnena '" ,:c
not be justifiably applied to these chan_es. ,, ,; ...... _: :_:;:_7.,:_ _- and may be of import-
In some cases a stuporous-like state with ante in tht' stuctv of mental disease.
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