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Comparative Effects of the Administration of Taraxein,
d-LSD, Mescaline, and Psilocybin to Human Volunteers

By F. SmvA, M.D., R. G. Ht:ATn, t_l.D., D.M.Sc., T. RAI-'FEI_TY, M.D.,

R. Jonnson, M.D., AND XV. ROmNSOS, M.D.

ARAXEIN is a protein fraction obtained from tile serum of schizophrenic
patients, but not from the serum of nonpsychotic control subjects. When

the amount obtained fr_m 400 ml. of serum from schizophrenic patients is

injected intravenously into nonpsychotic subjects, it induces symptoms identi-

cal with those seen in patients with the disease, schizophrenia) ':'_'4 Since our

first report_ of the effects of taraxein in May, 1956,a number of studies have
been undertaken with this substance, not only in our own laboratories at
Tulane University School of Medicine, but in a number of other centers. Sev-
eral confirmatory studies have now been published, q;:'_ %Ve currently are

exploring the mode of action of this fraction. Its instability, however, has

complicated and limited this area of investigation.

This report concerns the similarities and differences in symptoms induced

* by the administration of taraxein and of three other known psychotomimetic

compounds--d-LSD, Mescaline, and Psilocybin. A similar comparative study
of the effects of taraxein, d-LSD, and Mescaline has been conducted in

Sweden" on three subjects, all of whom received the three compounds.

._|ATERIAL AND METHODS

Four w)hmtet'r subjects wvre included in the study: ont' psychiatrist; and three prisoners
at the Lmfisiana State Penitentiary at Angola. Three of the s,,l,jects rcceived taraxein, d-

LSI), Mescaline. and Psilocybin. One subject received taraxein. Mescaline. and Psiloeybin.
Taraxein was administered intravcnously in the quantity fractionated from 400 ml. o[

pooled serum of chronic schizophrenic patients. The patit'nt donors are housed in a

special Tuhme University Research Unit at the East Louisan;: State Hospital. J::ckson.
All patients from whom blood was drawn had physical t.Xalnitmtions and laboratory tt.sts.
includin_t liver function studies. None were on medication. The blood was drawn during

a fastintt state. All patient donors had been receivin_ a well bahmced diet supph.mented
with vitamins. The serum from which the laraxein was fracti_mated was handled in the
manner which has been described prcviouslyA The quantity of material actuall.v iujecAed

into the v,,hmteer subjects varied from 3 ml. to 10 ml. An amount of d-LSD. 150 micrograms.

was lziw'n intraveno,,sly to one slibjvt'l (%V. I.. ) ;H|d .rally to two. Mescaline wa_ admin-
ist,,r,'d i_flrav,'nously to tin,' subiecl {(). 1). %%.'.) and orally to Ihe ,fll.,r thrve s.hjects irt
I1.. aH.)lml tilt 750 ,,filli_rams. I'si],jcyhin was ;Idnlillinh.rvd orally in lhv :m.nmt of 10

milli_r,mls.
Crit,'ria t(Jr seh.ction o| vohlnl,'er subj,'cls inch.h'd ,'xcelh'nt physical health ;uld an

;,I,s,.nce of m.rv.us (tr m,,nlal (lis,.;ts(' m ihv suhjpcl and in hi_ i,,m.'diate family.

I'ri,_r to th,. ,.xperitl..nts. the subjvcls x_,.rv advis_.d of Ih,. llahtrv of the study _,,_1 u_.r,.
r,.quir:'d t,, sign sp,'cial rheas,' Iorms r,'li,'_ing Ihv physicians .rod i.slitutions invt_h,.d of

any reqm.sil,ilty. TI., snl,j,,cls w_'r,' It,hi thai thv ,,\lwtime.ts _t'r,' I. hv t'omlucted _ul a

From thc Ih'l.lrtmc.t '4 I'Sfl:'hialr!l a.d Nc.r.l,,_!l. I tdttm' I '.it mMl!! S_hool :,t.%l,'d-
irim', New (&lea.s.I.a,. ttml Er,,_t I...i.si:ma St.t," II.sl,ihd. ]ackmttz. l.a.

S.pl.;rtcd I.!! erant-i.-aid /r.m 17.' (),,..t.,.trcaltb I"..d.

Prest'nted trt the mt't'tittg "1 the S,,cit't?t ._ Ri.lot:ical I'xtjchiatrtj. Miami Beach, Fla..
].m'. 1960.
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double-blind basis, and this terminology was explained. With all four subjects, taraxein
was administered as a double-blind procedure. On two occasions, other compounds were
administeredas part of a double-blind study. All other studies conducted were single blind
procedures. Moving picture films (16ram sound) were obtained of each of the prisoner
volunteer subjects when they received taraxein.One of the prisoner subjects (W. L.) was
filmed before and after the administrationof each of the four compounds.

_TS

The symptoms developed by each of the four volunteer subjects following
the administration of the various compounds are shown in table 1. Symptoms
are graded according to intensity, from 1 to 4.

Following the administration of taraxein, the symptoms consistently were
those which are described with the disease, schizophrenia. Most outstanding

was the prevalence of symptoms which seemed to resemble those characterized
as fundamental by Bleuler. _° In contrast, symptoms usually associated with in-
toxication predominated with the psychotomimetics. Some symptoms char-
acteristic of psychotic behavior were present with the administration of
all compounds. In table 2, the intensity (graded from 1 to 4) of response of
each of the four volunteers to the various compounds i-_ shown.

Our results confirm those of Martens et al.9 that a subject who responds in-

tensely to one compound also responds with marked reactions to the other
compounds. Those subjects displaying a mild response to one compound
similarly show little response to the other agents. We were unable to correlate
the intensity of response with our clinical appraisals of the baseline personal-
it), of the volunteer. The most intense reactions and the least intense reactions
were elicited in the two subjects who on baseline psychiatric examination

were appraised as the most unstable of the volunteer group. The comparative
effects of the administration of the compounds in each of the subjects are
described below. _

VOLUNTEER I (F. S.)

Taraxein: Immediately after the injection, the subject experienced tachy-
cardia and the sensation that his face was swollen and flushed. These symptoms

disappeared in a few minutes. Within 10 minutes following the intravenons in-
jection of taraxein, he felt that his thought processes had "slowed down".
Considerable anxiety and tension were aroused because the subject, a psy,_hia -
trist, thought that he had been given a placebo injection. Since he was expe-
riencing symptoms which he, as a psychiatrist, associated with the disease,
schizophrenia, he thought he was. in actuality_ schizophrenic. He was suspicious
of the interviewers and felt the need to "cover up" his feelings. Affect was fiat
and he seemed withdrawn. He displayed blocking and impoverishment of
thought. After the symptoms disappeared, the subject complained of headache
and fatigue. 1_

d-LSD: Thirty minutes following the administration of d-LSD, the subject
commented that he was hungry and cold. His pupils were dilated. He described

SAt the time of presentation of this paper, a 16ramsound movie film depicting brief
excerpts of the reactionsof one of the subiects to each of the four compounds was shown.
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Table l.--Symptoms of Volunteer Subjects Graded According to Intens_
Illusions

Auoc_.tfen Amblvs- Halluei- (Sensory Ve_._tive
Ddezts fence nations Distortions) Delusions Symptoms.

Taraxein 4 4 0 0 4 0
LSD 3 2 0 3 0 3
Mescaline 2 2 2 4 1 3
Psilocybin 2 2 I 4 0 4

Depersonali- Intoxi-
Anxiety Euphoria I)ysphoria z_tion Hypomania cation

Taraxein 4 0 4 3 0 0
LSD 2 3 2 1 2 3
Mescaline 2 4 2 I 3 4
Psilocybin 0 3 0 1 2 3

Table 2.--Difference in Intensity of Reaction of Volunteer Subjects
Taraxein LSD Mescaline Psiloc_bln

Volunteer I ( F. S.) 1 2 2 1
Volunteer II (W. L.) 3 1 2 1
Volunteer III (B. S.) 4 - 4 4
Volunteer IV ( O. D. W. ) 1 2 1 1

the situation as humorous and giggled in a silly manner. He reported visual
distortion: e.g., people seemed taller than their actual height; doors appeared
oval instead of rectangular. Later, he experienced some time distortion and
exaggerated sensitivity to noises. After one hour, nausea began and recurred
in waves persisting throughout the reaction. After two hours, the sillhtess
and other symptoms associated with intoxication disappeared and the subject
appeared tense and nervous for several hours. There were no delusions or hal-
lucinations.

Mescaline: Two hours after administration of Mescaline, the subject com-

plained of being cold. His pupils were moderately dilated. When he closed his
eyes, he saw a variety of vivid colors. Some visual distortion was present: e.g.,
objects were enlarged; people appeared older. Listening to music was enioyablo
and he was annoyed by distracting noises. Affect was appropriate except for
a moderate euphoria.

Psilocybin: Thirty-five minutes after administration, the subject complained

of hunger which became more intense, recurring in waves. The room appeared
to be sloping. The subject was chilled and pupils were dilated. Visual distor-
tions were described: e.g., some objects in the room appeared larger, ethers
smaller, and some closer. The subject described this experience as a pleasant
one and he did not appear particularly nervous or tense. There was some dif-
ficulty in attempting to concentrate during reading. Lights in tile room faded
or became brighter at times. Noises in the roum, at times, seemed exagg::rated.

The experience was described as quite similar to "'the feeling one has with a
great amount of alcohor'. All in all, the sensation was pleasant with light-
headedness and a tendency to giggle. The effect began to diminish about two
hours after administration.
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VOLUNTEER I1 (W. L.)

Tara.win: One minute after injection, the subject noted a "funny" feeling
rnnning through his arm, and his head felt "peculiar". Ten minutes after injeo-
tion, he complained d diT_iness, of his mind wandering, and of difficulty in
thinking. He later stated that he couldn't "grasp the point" when the examiners
asked questions. He complained of his mind being 'blank". On one occasion
he arose from his chair and, with a dazed look, headed for the movie camera,

stating blandly that he wanted to destroy it. He described his state as "day-
oreaming'. A few minutes later he became catatonic, and stared inappropriate-

ly at the camera. He could be postured. His affect was bland and inappropriate.
Most symptoms had disappeared at the end of 50 minutes.

d-LSD: Three minutes after administration, he complained of numbness and
an upset stomach. His pupils were dilated. He had diificulty in determining
the exact date. He stated that when he lay down, he could see "outer space"
and "jewels". He felt happy. Periodically, the subject complained of chills and
orowsiness. There was no blocking. The reaction persisted four to five hours.

Mescaline: The first symptoms were rage and a flushed appearance of the
face with dilated pupils. He did not show evidence of blocking. Later, he
seemed to have minimal impoverishment of thought. This was difficult to
determine since his anger handicapped conversation with him. He had dif-
ficulty in walking a line. At times, he appeared to hallucinate, but denied this
on dtrect questioning. Toward the end of the experiment (four hours after
administration), the subject acted euphoric. He was ingratiating and extremely
friendly, and, at times, would smile rather inappropriately.

Psilocybin: Thirty minutes after administration, the subject's pupils xvere
dilated. He complained of nausea and pain in his stomach. His face was
flushed. Then be began to smile almost continuously, stating that he felt won-
derful. He kept his eyes closed and stated that this made him "feel good". He
was interested in the colors and forms he could see with his eyes closed.
Later, for about four minutes, he was tense and irritable and complained of
loud noises. He stated that he felt like "hurting someone". At the conclusion of

the experiment, he complained of drowsiness.

VOLUNTEER III (B. S.)

Taraxein: One minute after injection, the sub_t complained of a drmnming
noise in his ears. Later, he stated that he felt isolated---as if he were in a sound-

proof room. Within 10 minutes, his affect flattened and he became evasive
and suspicious. He felt that his face was deformed "... my eye is out of my
head and there is a hole in my face." One hour following the injection he had
a headache and vomited. He had persecutory delusions and threatened to
kill the examiner. It was necessary to terminate the reaction approximately
three hours later with an intravenous injeotion of Thorazine. later, the sub-
ject stated that he felt the examiner was going to attack him with a blackjack.

d-LSD: The subject did not receive this compound.
Mescaline: Two hours after administration, pupils were dilated and the
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subject became increasingly suspicious. He began using foul and abusive
language, and threatened the interviewers. He had colored, moving visual
hallucinations, and displayed some time distortion.

Psilocybin: Thirty minutes after injection, the subject's pupils were dilated
and he complained of chills. Later, he had visual (colored-motion) hallucina-
tions, and, in four instances, auditory hallucinations. Affect was inappropriate.

At times he giggled in a silly manner, and, at other times, he displayed rage.
He also showed blocking and flight of ideas.

VOLUNTEER IV (0. D. W.)

Taraxein: One minute after injection, the subject complained of diT_.iness
and light-headedness. Within 10 minutes, he displayed blocking, smiled inap-
propriately, and was unable to concentrate for long periods. He tried to dis-
guise his thoughts. There was loss of animation in his face, and he appeared
autistic. Later, he described his feeling as "being high on whiskey". Thirty
minutes after injection, subject displayed hostility and continued blocking.
Impoverishment of the thought processes was more evident. This reaction.
subsided in about one hour.

d-LSD: Forty minutes after administration, the subject complained of light-
headedness, as ff he were "drunk". He stated that he was sick and nauseated

and wanted to lie down. Pupils were dilated. There was no impoverishment
of thought. He displayed a certain amount of confusion in thinking that he had
been given whiskey instead of d-LSD. He repeated that he felt "drunk". He
had difficulty in concentrating. At the beginning of the experiment, his affect
was silly and there was a certain amount of grinning, but later he became
very flat. He was extremely tense and restless. Throughout the experiment he
was slightly sick to his stomach. Visual and auditory hallucinations were
denied.

Mescaline: The subject did not develop many symptoms. Pupils were
dilated and he smiled throughout the interviewing. On several occasions, he
stated that he felt "high" or "drunk". The examiners felt that he was coveling
up some of his feelings and thoughts. There were no obvious defects of
thought processes or difficulty with concentration. In a subsequent interview,
the subject stated that he had felt very warm toward the examiners, but that
they, and fellow prisoners, seemed to have "hard faces". Later in the day, he
showed an unusual amount of aggressive behavior. He entered the office of
the prison physician, put his feet on a table, and asked for his chart.
He recalled that he had been suspicious of the examiners and had felt the need
to hold back some information, lte also stated that on a coupl e of occasions
he had thought that a friend wits at the dca_r of his room because he seemed
to hear his w_ice, but when he checked at the door, no one was there.

Psilocybin: One hour after administration, the subieet described feelings of
being "'high". lte smiled with a silly manner and stated that he felt drowsy. "I
am hladed on whiskev "' Pt,pils were dilated. Thought processes were slowed
and concentration was difficult. Minimal blocking was evident and the sub-
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ject complained of a tendency for his mind to become blank. The examiners
wondered whether the subject was covering up more pathology. During an in-
terview one week later, the s_,bject stated that the hands and faces of the inter-

viewers had appeared distorted, tie had net mentioned this while under the
influenc,e of the compound.

SUMMARY

This study is a comparison of the effects induced in four nonpsychotic
vohmteer subjects with the administration of various psyehotomimetic agents.
Taraxein induced symptoms which the examiners considered to closely ap-
proximate those seen with endogenous schizophrenia. Following administra-
tion of taraxein, there was more dysphcria, blocking and thought deprivation

displayed than with the other psyehotomimetic compounds. Clear-cut second-
ary symptoms evolved wit]_ the administration of taraxein which were more
typical of those seen in schizophrenic patients than the secondary symptoms

induced by the other compounds. The changes induced with the administration
of the other compounds were more typically toxic. Outstanding features were
disturbances in sensory perception, particularly visual distortions, giddiness,

and euphoria.
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