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and the _\orcesler Foundation ior Experimental ,i=l

Biology, including mostly scientific professional ___ 0
men and maintenance personnel. The3 ranged in

age from 22-35 )'ears, with an average of 31.4 o .?years. On the whole, they were a scientifically '_
sophisticated group. The patients were all schizo- "_ _" .... ')"..... I.,_O

phrenic men, ranging in age from 24 to 60. with a _ '6' .''""

mean of 39.5 years. They had been hospitalized _ _,t- _ I[l_frona 2 to 21)years, with a mean of 7.7 ",ears. They _ .5

included the various subtypes of schizophrenia. /our
heinl_"classified as catatonic, three as l)aranoid, one _ '4-
as hehephrenic, _me as chronic undiffere.ntiated

type, and one under "other types." Practically all • • . • • i ...................

had been unresponsive to the various forms of

therapy. None had received tranquilizing drugs ,_INU'I_5

for at least three months before the test procedure. Fig. 1.--Averages of horizoutal diameters of
Measurements of the pupil were made by pro- pupils of four normal subjects over a peri(_l of two

jectin_g the 35 ram. colored slide on a _reen so hours after the ingestiot_ of (at water, and (b)
that the tmpil was enlarged to at least 10 times 75#g of lysergic acid diethylamide.
its normal size. Since the ruler lay in essentially
tile same focal plane as the pupil, it was included the day in which they received water there

in the photograph. The circumference of the pupil was essentially no change. The ingestion

and the length of I era. on the projection were of lysergic acid resulted in a dilatation of

traced on transparent paper, and the diameter of the pupils, which was apparent by the 50-
the pupil was easily measured from the accompany-
ing length of the millimeter ruler. Only the hori- minute reading. Two hours after the in-
zontal diameter of the pupil was measured, since gestion of water the pupillary diameter had

a dr(x)ping of the upper lid occasionally obscured increased an average of 0.16 mm., as corn-

the measurement of the circumference. Duplicate pared with 1.20 ram. after the ingestion of

tracings were made of 100 photographs to de- lysergic acid. It is certain that a mild de-
termine the accuracy of measurement. It was
found that on duplicate tracings, the median differ- gree of tension did not affect the pupillary
ence hetween the measurements of the diameter diameter in a sophisticated group. As for

was 0.10 ram., and the mean difference 0.14 mm. the patients, they were in general indifferent
In order to evaluate psychic factors inherent in to the procedure.

the situation, photographs were taken of the pupils The average values of pupillary diametersof the first four normal subjects to whom water
alone and I.vsergic acid diethylamide solution (75 for the two groups of subjects are shown
t,g) were given in random order three to seven in the .accoml)anying "Fable. The normal

days apart. There was initially some degree of subjects show a definite degree of dilatation

tensiot_ ot_ the part of the subjects as to whether at 50 minutes from 5.5 to 6.0 ram., which

they were receiving the lysergic acid or water, increases to 6.5 toni. by the twrr-hour read-hut it remained at a mild level on the day on which

they received the water, wherea.,_ oll the lysergic ing. The patients' initial level is slightly
acid day they noted definite psychologic changes smaller, 4.9 ram.. and again at 50 minutes

within thenl_lves within an hour after taking the this level is increased to 5.5 ram. and, fi-

drug. nally, to 6.1 mm. The average lmpillary
The average values for the pupitlary dilatation in the two-hour period is 1.0 ram.

dialneters on each of the two davs for the for the normal subjects and 1.2 ram. for

four subjects is shown in Figure 1. On the 1)atients. Thus. except for the h)wer

Mecat H,)riz,,ntal Diameters of Pupils of Ten Normal and Ten Schic,,phrenic Men
After Ingesting 75_g Lysergic Acid Diethylamidc

IntervalAfter LSD. _lill.
Subjects No. Before

LSD 15 30 _1 70 90 121)

Nor illal lit 5.'t' 5.2 5.5 6.0 (L2 6.3 (i.._,
Schizophrenic I0 4.9 5.2 5.2 5.5 5.6 5.7 6.1

.'0,2
I',1. 79.._larch. 1_)5,_
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.oemtu.._t_cr5 ,_c=lzt,_e(tsc_Tftm_ erotic sensations. These feelings t,:gan 30

to 60 minutes after taking the drug and

_ seemed to come and go in waves. In thc

_;.7 • • ; _.7 : schizophrenic patients, the psychologic dis-
i ] " ' ' ,t :.i; : turbances seemed very much less. {)ne

' "'* '' " = : patient became acutely disturbed in a

"l'" _' _: " • • : panic-like state and another exhibited para-

_ "'' " noid trends, but the other eight seemed es-

4Ool, • :

sentiallv unaffected by the drug. This

,:t,m=m zsso_s Joo ,as ¢o,amt _ 5or5 _o,a_ finding of a lessened reactivity to this dos-
r;_(AtIN) 1oMt(mlPt) ;iRe level is consistent with the results of the

Fig. 2.--Individual values for horizontal diameter studies previously cited) .=

of pupils of 10 normal and 10 schizophrenic sub- N(} relationshi I) was noted between thejects over a period of two hours after the ingestion
of 75#g of lysergic acid diethylamide, degree of overt psychologic disturbance in

the subjects and the change in the pupillary

initial value for the patients, the trends in diameters except ira the one acutely dis-

the two groups are quite similar, turberl l)atient. Nor was any relationshil_

A scatter diagram of the individual meas- noted in the patients between the change in

urements in each subject ¢l;'ig. 2), however, pupillary diameter and the chronoh_ical

reveals much more variability in the pa- age, duration of hospitalization, or subtyl w

tients, both in the initial levels and through- classification.

out the period of observation, a frequent

characteristic phenomenon noted in physi- Comment

ologic studies of schizophrenic patients. It is evident, then, that the pupillary rt-

()n the whole, the lmpillary dilatation is actions of schizophrenic patients to a 75v.g

not very marked ira either group when (lose of lysergic acid diethylamide are es-

measured by this techni,lne, h| only one sentially the same as thr, se of normal sub-

subject, a patient who was thrown into a jeers. It is evident from this reacti_m thal

panic, either by the procedure or by the the lysergic acid is not metabolized to any

lysergic acid or by both. was there a olin- greater degree in the patienls than in the

ically obvious dilatation, from an initial normal subjects. If the mydriatic activity

level of 3.3 ram. to a final level of 6.7 ram. of the drug is del_endct|t on a ctmtral h_rus

Incidentally. for the group as a whole, the of action, as Rothlin " and Cerh.tti u, haw'

initial size of the lmpil had nc.,, particular stated, it is obvious that absorption of the

influence on the degree of increase, so that drug into the central nervous system is

the initially smaller pupils of the psychotic equally good ira the two groups of subject_.
group were not alq_reciably influenced to "

anv greater degree by the mv(Iriatic effect L'onsequently, the grtmter resistiveness of

of the drug. schizophrenic patients to exhibiting psycho-

All of the normal subjects showed some logic disturbances after the ingestiem of

overt l_S.vchologic disttnrbance after the a(I- lysergic acid is not to be explained on

ministration of lysergic acid diethylamide, either of the at_ve-mentirmed factors, it
which was marked in five. moderate in three, must be due to some metal_lic disturbance

and mihl ira two. The reactions included in higher centers. It is quite true. as many

t'celings of tension, difificultv in concentra- observers have noted, that ttJere is no high

tion and expression, some degree of de- correlation between the auttmtnnic and the

l_,rsonalization, spatial distortions, visual ps.vchic effects of the drug. Consequently,

ilh|sions, outbursts of laughter, feelings of any explanation of the psycholr@ic resi,-

I,_lilv distortions, and. in ,,nr subject, tiveness of schizol,hrenic patient- t,, tht

! 7r{'t'pPkln ,_A:_,_
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drug must await a physiologic explanation Acid Diethylamide to Psychiatric Patients, J.
of its psychotomimetic properties. Ment. Sc. 100:I20-I-.M, 1954.

4. Mayer-Gross, W.; McAdanl, \\'., and \Valker.

S_ J. \V.: Further Observations on the Effect ofLysergic Acid Diethylamide, J Ment. So. ¢,_:804-
A photographic study was made of the 808, 1053.

pupillary reactions to the ingestion of 75#g 5. Condrau, G.: Clinicat Experiences in Mental

,f lysergic acid diethylamide (LSD-25) in Patients _'ith Ly_rgic Acid Diethylamide, Acta

I0 normal men and 10 male patients with psychiat, et neurol, sc,'mdinav. 24:9-32, ItMt_.

chronic .schizophrenia. Although the normal 6. EImadjian, F.; Hope, J. M.. and _.amson.
E. T.: Excretion of Epinephrine and Nor-

subjects exhibited far greater psychologic epinephrine in Various Emotional States, J.
disturbances than the patients, the amount Clin. Endocrinol. 17:608-620, 1957..

of l,upillary dilatation was the same in the 7. Cline. H. S., and Freeman," H.: Resistance
two groups. It is evident that the two to Lysergic Acid in Schizophrenic Patients,

groups cannot be differentiated on the basis Psychiat. Quart. 30 :676-683, 1956.

,,f this autonomic (pupiilary) reaction to 8. Axelrod, J.: Brcd v. R ().; \Vitkop, B.. :rod

the drug. This finding may indicate that Evarts, E. V. : The Distribution and Metalaflism
of Ly_rgic Acid Diethylanfide, Ann. New Tork

the lower psychologic responsivity of the Acad. Se. 66:435-444, 1957.

schizophrenic patient to the drug is not due 9. Rothlin, E. : Lysergic Acid l)iethylamide and
to inadequate absorption of the material Related Substances, Ann. New York Acad. Sc.
into the central nervous system. 66:668-676, 1057.
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