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A great deal of interest has been
directed recently to the use of drugs
as an aid to understanding and estab-
lishing a biological or chemical mech-
anism for the so-called functional
psychoses, specifically, schizophrenia.
Although no irreversible demonstra-
ble organic or chemical change has as
yet been demonstrated for schizo-
phrenia, there is renewed interest in
the possibility that new biochemical
and physiological methods are avail-
able which are more sensitive and can
consequently be employed to ascer-
tain subtle changes which previously
had eluded investigators searching
for a biological fundament. It is
claimed (49) that although toxic
psychoses and endogenous psychoses
are not identical, still, there is signifi-
cant similarity with regard to clinical
aspects and subjective symptoms to
furnish psychiatry with a controllable
toxic state within the nervous system
that permits investigation of the
endogenous psychosis. Solms (46)
ventures still further and discusses
the possibility that schizophrenia is
due to a toxicosis because of this ap-
parent similarity between the behav-
ior engendered by certain drugs and
the endogenous psychosis.

The rationale of this approach in
studying the functional psychoses
is difficult to establish logically. At
first it is observed that there are some
features common to schizophrenia
and the behavior of nonpsychotics
intoxicated with a drug. Then, there
occurs the gradual identification of
the two states by most authors who
assume that all elements of the two

domains are identical. It should be
pointed out that no studies to date
have been conducted to establish the
identity of these two processes. One
searches the literature in vain to find
a study requiring a psychiatric team
to evaluate and classify a population
consisting of previously diagnosed
schizophrenics and those under the
influence of some “psychotomimetic”
drug which concludes that the popu-
lation was homogencous or undiffer-
entiable. However, in spite of the
fact that the processes have not been
shown to be identical, still there are
behavioral manifestations of a toxi-
cosis that resemble aspects of the
syndrome that characterizes schizo-
phrenia. It is the brave hope of work-
ers in this area that new chemical and
biological advances will be made that
will permit a greater understanding
of the functional disturbances which
will result in effective prophylactic
and therapeutic procedures.

PsyCcHOLOGICAL EFFECTS

Of the numerous chemical sub-
stances that have striking effects on
man’s behavior, mood, and mental
processes, there is one that has been
employed most frequently, lysergic
acid diethylamide (1.SD-25), an in-
dole derivative belonging to the class
of ergot alkaloids.

The profound behavioral changes
occasioned by I.SD intoxication in
normal human beings or nonpsy-
chotics have led numerous investi-
gators to call it a psychotomimetic
agent, apparently because of the
striking similarity they observed be-
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tween schizophrenic behavior and the
behavior induced by LSD. With a
dose as small as 20-50 ug., it has been
reported (7, 13, 47) that normal sub-
jects manifest euphoria with compul-
sive laughter, depression, and some
degree of confusion. In some cases
therc are visual illusions, hallucina-
tions resembling those caused by
mescaline, disorders of coenesthesia,
posture sense, and autonomic diffi-
culties. Rinkel et al. (38) reported
that psychotic phenomena and alter-
ations of the autonomic nervous sys-
tem were observed following the ad-
ministration of LSD to normal sub-
jects. The psychotic phenomena were
predominantly schizophrenic-like
symptoms that were manifested in
disturbances of thought and speech,
changes in affect, mood, and percep-
tion, production of hallucinations
and delusions, as well as depersonal-
ization. Only slight changes were
produced by LSD on the EEG and
these were principally an increase in
the total amount of alpha rhythm.
Rorschach tests showed abnormalities
principally of the paranoid schizo-
phrenic type. Concrete-abstract
thinking tests showed responses simi-
lar to those obtained in schizophrenic
patients. Arnold (5) found that LSD
produced disturbances in the body
image and regarded this change as a
retrogression to an early stage of onto-
genctic development, possibly due to
an influence on the function of the
thalamo-cortical connections. Stoll
(48) administered the Rorschach test
to 11 mentally normal patients with
and without previous administration
of LSD. Under the influence of LSD
there was ‘““a general loosening of
mental processes comprising disinhi-
bition of affectivity and fluency of
thought processes; the precision and
wealth of content were, however, de-
creased.” He concluded that the mix-
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ture of psycho-organic and schizo-
phrenic traits corresponded to the
clinical picture of a disturbance of
the acute exogenous reaction type.
Delay et al. (14) emploved the
Rorschach test on normals one week
prior to LSD administration and dur-
ing the effect of I.SD (80 ug. orally).
Comparison of the two tests showed
that under LSD all personality fca-
tures were intensified and therefore
“more readily identifiable.”” Never-
theless, the authors state that it
would be dangerous to draw conclu-
sions as to the real personality of the
subject from the findings of the test,
for, “the toxic factors distort the pic-
ture of the true hypertrophy of the
personality.” Matefi (33) employed
only one subject, a physician, to
study the effects of LSD and mesca-
line and reported that they produced
different psychopathologic reactions:
the former, one of hebephrenic type
and the latter catatonic. These clini-
cal impressions were reinforced by
means of a drawing test interpreted
by the author. Drawings produced
under the influences of 1.SD showed
a tendency to expansion, while the
““mescaline pictures’” showed con-
striction. The drawings clicited from
the subject under the influence of
each drug showed ‘‘some similarity"”
to the drawings produced by psy-
chotic patients. Abramson et al. (4)
administered 25-225 ug. of LSD and
placebos orally to 26 nonpsychotic
adults and used a questionnaire con-
taining 47 items to indicate changes
in physiological and perceptual re-
sponses. They found that the char-
acteristic feature of items to which re-
sponsiveness was affected under LSD
was that they were related to auto-
nomic functions said to be elicited by
anxiety. It was of interest to read
that the symptoms elicited by place-
bos were mostly depressive symp-
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toms. Abramson et al. (2) also in-
vestigated the effect of LSD on the
manual and verbal reaction time to
auditory and visual stimuli employ-
ing 12 nonpsychotic subjects given 50
pg. of LSD orally and found that
L.SD had little effect on the manual
reaction-time tests but significantly
impaired the scores on the verbal
reaction-time tests. Jarvik et al. (29)
studied the effect of 50 and 100 ug. of
LSD on arithmetic test performance
employing 12 nonpsyvchotic adults
and found that the scores varied in-
versely with the dose, i.e., the higher
the dose the lower the score. Abram-
son et al. (3) explored the effect of
the same doses on two tests of hand-
eye coordination and found no statis-
tically significant differences. How-
ever, Jarvik et al. (28) found that on
9 tests of recognition and recall sig-
nificant impairment was found on 6
tests with a dose of 100 ug. whereas
no significant impairment of either
recall or recognition was manifest
with a dose of 50 ug. In another ex-
periment, he (27) evaluated the ef-
fects of LSD (50 and 100 ug. orally)
and placebo on attention and con-
centration by means of various psy-
chological tests, e.g., marking of par-
ticular figures in a mass of similar fig-
ures. Six out of eight tests showed no
significant differences between the
scores after placebo and after 50 ug.
of LSD. Two tests showed a signifi-
cant difference between the scores
after placebo and 100 ug. LSD. The
authors feel certain that had they
“ruled out’’ the effects of practice the
decrease in performance after LSD
would have been even more signifi-
cant.

Typically, the evidence employed
to establish identity between the en-
dogenous functional psychoses and
the toxic states has been derived from
studies and observations such as
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these. The reports mayv be summa-
rized asindicating that various behav-
ior changes which have been charac-
terized as psychotic-like are occa-
sioned by minute quantities of 1.SD,
These conclusions are based cither
upon clinical impressions or upon un-
controlled Rorschach protocols usu-
ally obtained from small samples.
The objective studies of Abramson
and his associates demonstrate that
some cognitive and motor functions
are significantly impaired by LSD,
but the pattern of impairment has
not as yvet been compared to that
which may characterize the func-
tional psychoses.

PnvysiorocicaL E¥recTs

It is only recently that studies of
the electrophysiological effects of the
psychotomimetic agents have been
undertaken. Marrazzi and Hart (32)
studied the effect of LSD on the
evoked cortical response of a trans-
callosal preparation that received 8
pg./kg. and found that the amplitude
of the postsynaptic component of the
transcallosal response was reduced.
Elkes et al. (16) found that cerebral
synaptic transmission in the cat is
inhibited by adrenaline, amphet-
amine, mescaline, [.SD, and secro-
tonin. Purpura (37) studied the ef-
fects of LSD on evoked potentials in
the auditory and visual systems. He
found that 1.SD caused facilitation
of the primary cortical responses to
auditory and visual stimulation "in
cats. The cortical response to lateral
geniculate radiation shock was also
facilitated by LSD. Evarts et al.
(17) studied the effects of I.SD on
synaptic transmission in the visual
svstem of the cat. Intracarotid ad-
ministration of 30 ug./kg. caused a
decrease in the amplitude of the gen-
iculate postsynaptic response to a
single shock to the optic nerve.
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Whereas geniculate transmission was
blocked by LSD, transmission within
the retina and between geniculate
radiation fibers and cortical cells was
extremely resistant to inhibition by
L.SD.

Generally, these studies have dem-
onstrated marked differences in the
sensitivity of various synapses to the
blocking effects of .SD. Among the
most scnsitive synapses are those in-
volved in the transcallosal and supra-
sylvian-striate reactions. The lateral
geniculate synapse is less sensitive,
whereas the synapses of the rctina
and those between lateral geniculate
radiations and cells in the visual cor-
tex are extremely resistant to the
blocking effects of 1.SD.

Studies of the effects of LSD on
spontaneous cortical activity in ani-
mals and in man have been reported.
The results of Bradley and Elkes (8)
are typical of the findings reported by
other investigators who employed
cats or rabbits. In the conscious, un-
restrained cat from which electrical
activity was recorded with implanted
electrodes, LSD (15-25 ug./kg., oral-
ly) was followed by an EEG pattern
which was not unlike that seen in the
normal alert animal. It consisted of
diffuse, low-amplitude, fast (from
15-30 counts per second) activity.
The EEG of cats that had not re-
ceived LSD showed higher amplitude
and slower activity. Rinkel et al. (38)
studied the effects of LSD on the
EEG in humans and found that LSD
caused only slight changesin the EEG,
these changes consisting principally
of slight increases in the frequency of
occurrence of the alpha rhythm.,

As vet, no one has attempted to re-
late any particular behavioral effect
of a drug to a demonstrated disturb-
ance of the electrical activity of the
nervous system. It isclear that corti-
cocortical responses are sensitive

LEONARD ~

kKUBIN

indices of the effect of LSD, at least
in animals, but the relationship be-
tween inhibition of these responses
and the psyvchological etfects of 1.SD
remains obscure.

MECHANTSM OoF AcTION
Intermediute Curbohydrate Metabolism

Mayer-Gross et al. (34) hypothe-
sized that the minute dosage re-
quired to produce the psychological
ctfect of LSD had as its mode of ac-
tionsome anti-enzymeactivity. Since
the only substrate known to be
metabolized by the brain cell is glu-
cose, an investigation was made of
the effect of 1.SD on carbohydrate
metabolism in vivo. The increase in
hexosemonophosphate and glucose
suggested that there was an increased
metabolism of glycogen coupled with
a probable block in the breakdown ot
hexosemonophosphate. The changes
in carbohydrate metabolism observed
after the intake of 1.SD are consid-
ered responsible for at least part of
the psychological symptoms. To test
the mechanism that I.SD blocked
glycogen decomposition at the first
phase of hexosc-1-phosphate, pre-
venting any further cleavage down to
the end products pyruvic acid and
lactic acid, Mayer-Gross et. al. (35)
deduced that application of glucose
(which is broken down directly via
hexose-6-phosphate) should abolish
the toxic symptoms. This seemed to
be the case, according to the authors,
except that the number of experi-
ments was too small to provide con-
clusive evidence. Arnold (6) also
investigated the correlation between
subjective sensations and carhohy-
drate metabolism and concluded that
the manner of experiencing an event
may be modified by LSD because it
produces a toxic disturbance affecting
certain cell groups. He found that the
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effect of LSD muay be either inter-
rupted or retarded for 3 to 5 hours by
either glutamic acid (20-100 gm.) or
by succinic acid (10 gm.). Neither
glutamic acid nor succinic acid is con-
sidered a detoxifying substance; in-
stead, they are substances which pro-
tect the organic substrate against
LSD so long as their concentration in
the cellular groups affected is suf-
ficient for protection. Proceeding
from the hypothesis that even in
acute schizophrenia there is a dis-
turbance in the energy metabolism of
certain cell groups, the author inves-
tigated the therapeutic effects of
glutamic and succinic acids. Employ-
ing dosages calculated to suppress the
effects of LSD, he could favorably in-
fluence certain ‘““labile” symptoms
(impulses, passion, emotional ten-
sion, etc.) but could not influence
symptoms of deficiency or alterations
in personality. Fischer et al. (18)
investigated carbohydrate metabo-
lism by employing standard tests of
liver function prior to and after ad-
ministration of LSD and mescaline.
He reported that LSD caused a less
intense and transient disturbance in
liver function than mescaline. Quick’s
hippuric-acid test was found to be
negative after LSD but positive after
mescaline, as it is in most cases of
acute schizophrenia. However, the
cinnamic-acid test of liver function of
Snapper-Saltzman, which is more
sensitive, reveals transient disturb-
ances of liver function after the ad-
ministration of LSD.

Buscaino et al. (9) injected two
dogs with 1 and 10 ug. LSD, intra-
venously, and they developed, re-
spectively, psvchomotor excitement
followed by depression in one case
and ‘‘catatonia”’ in the other. In
chronic experiments (4 ug. intra-
muscularly over 23 days, 11.8 ug.
intramuscularly over 56 days, and
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15.3 ug. orally over 90 days) the ani-
mals developed psvchomotor excite-
ment initially but were soon normal
again. Following administration of
LSD the EEG spectrum showed a
shift to high frequency waves of low
amplitude. Hypoglycaemia and hy-
perbilirubinaemia  were generally
noted in the chronic experiments
whereas the histochemical phospha-
tase reactions in the brain were modi-
fied in the acute experiments. The
liver and kidneys exhibited degenera-
tive changes in the parenchyma.
These findings were employed to sup-
port a hepatotoxic theory of schizo-
phrenia.

The Pituitary-Adrenal Axis and Reac-
tion to Stress

Hoagland and his associates (24)
compared the adrenocortical func-
tion and urinary phosphate excretion
of schizophrenics to normals under
the influence of LSD. In normal sub-
jects, LSD (0.5-1.0 pg./kg., orally)
reduced the excretion of inorganic
urinary phosphates as compared to
the control values. While the sub-
jects were under the influence of LSD,
25 mg. corticotropin markedly en-
hanced the excretion of inorganic
phosphate. This increased excretion
of inorganic phosphates under the
impact of adrenocorticoids in the
L.SD-treated normal subjects is sim-
ilar to that found in schizophrenic pa-
tients not given L.SD. The findings
indicate that 1.SD appears to stimu-
late the pituitary-adrenal axis and
leaves the adrenals somewhat unre-
sponsive to corticotropin. It is sug-
gested that LSD acts on enzyme sys-
tems to facilitate the binding of
phosphate.  Adrenocorticoids may
release the phosphate from its bound
form and thus account for the marked
output of urinary phosphate in schiz-
ophrenic patients and in normal sub-
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jects under the influence of 1.SD fol-
lowing the action of corticoids. An
endogenous derivative of adrenaline
metabolism may act in schizophrenic
patients in a similar manner to that
in which LSD acts in normal sub-
jects. Thus, this hypothesis proposes
that schizophrenia may be due to the
production of an endogenous metab-
olite that modifies phosphorylation.
Rinkel et al. (39) also found in bio-
chemical studies that LL.SD seemed
to stimulate the pituitary-adrenal
axis. With LSD, the adrenals were
rendered somewhat unresponsive to
adrenocorticotrophic  hormone and
modified urinary phosphate output
(similar conditions prevail in schizo-
phrenia). The authors assume that
LLSD interferes with the adrenaline
cycle and that adrenoxine, a break-
down product of adrenaline, may be
involved in psychoses. Sloane et al.
(45) administered LSD to 11 healthy
controls, 12 patients with predom-
inant depression, and 7 patients with
schizophrenia. In general, slight al-
though clinically apparent changes
due to LSD were difficult to verify
objectively. However, spectroscopic
oximetry (an estimate of capillary
change) indicated increased auto-
nomic lability in the controls and de-
pressives but not in the schizophren-
ics.

The Antagonism Between LSD and
Serotonin

The numerous studies demonstrat-
ing the psvchotomimetic effect of
LSD suggested to some investigators
(22, 46) that drugs or neurohumors
antagonistic to LSD would play a
major role in mental activities. The
initial research that stimulated this
hypothesis was performed by Gad-
dum (21) who found that LSD inhib-
ited or abolished the oxvtocic effect
of serotonin but not that of oxytocin
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on the isolated rat uterus. Shore et
al. (44) studied the interaction of
serotonin (5-hvdroxvtryptamine) and
LSD in the central nervous system of
the mouse and found that serotonin
marked!lyv potentiated the hyvpnotic
effect of hexobarbitone. LSD. which
itself had no effect on the hypnosis
produced by the barbiturate, mark-
edly diminished the potentiating ef-
fect of serotonin. In another study
Gaddum (22) tested the effects of
serotonin and various possible an-
tagonists on the rat uterus, perfused
rabbit ear and guinea pig ileum. Of
the ergot alkaloids investigated, 1.SD
was the most active and specific an-
tagonist of the action of serotonin.
Ginzel et al. (23) also found that [.SD
was a strong antagonist of the con-
strictor action of serotonin on the
pulmonary vessels of the cat and the
hind-leg vessels of the cat and dog.

Woolley and Shaw (50) described
scrotonin as a hormone that has a
vital role to play in living processes.
They postulated that following ad-
ministration of LSD mental disturb-
ances became apparent because (a)
the antimetabolic action of LSD on
serotonin diminishes the content of
this substance in the brain, or () by
increasing the amount of serotonin in
the brain by competing for amine oxi-
dase, the accumulation of excessive
amounts of serotonin in the brain is
permitted. In terms of these hy-
potheses pertaining to the “model
psychosis” produced by LSD, the
authors further assert that endoge-
nous psychoses such as schizophrenia
may result from either too much or
too little serotonin in the brain. A
real test of the hypothesis that anti-
metabolites of serotonin cause be-
havioral disturbances by interfering
with the action of scrotonin in the
brain would be to determine whether
serotonin would overcome the mental
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effects of drugs, i.e. various anti-
metabolites of serotonin. Unfortu-
nately, this test has not been made.
Yet, even if it had been made and the
hypothesis verified, there would re-
main the problem of identifying an
antimetabolite of serotonin in pa-
tients afflicted with an endogenous
psychosis.

THE EFrecT oF LSD oN PsycHOTICS

Although LSD made its impact on
psychiatric resecarch bhecause of its
psychotomimetic properties, it is in-
teresting to note that it was later em-
ployed as a research therapeutic
agent. Some investigators curiously
felt that drugs capable of engender-
ing a morbid state in normals could
have therapeutic value for psychotics.

De Giacomo (12) administered
300-500 ug. to 12 mental patients and
found that in 5 an initial phase of ex-
citation was followed by catatonia-
like symptoms with stupor and cata-
lepsy, resembling that noted after the
administration of bulbocapnine. In
low dosage, LLSD caused r.iental ex-
citation, but in high dosage, hallucin-
atory mental confusion and cata-
tonia. Katzenelbogen and Fang (30)
administered LSD, sodium amytal,
and methedrine to 20 schizophrenic
patients and found that the physio-
logical reactions to LSD and meth-
edrine were predominantly sympathi-
cotonic, while those to sodium amytal
were predominantly vagotonic. Emo-
tional reactions appeared more
marked with LSD than with methe-
drine or amytal. Since the effects of
LSD and methedrine lasted consider-
ably longer than those of amytal,
there was greater opportunity for
emotional catharsis and verbal pro-
duction. Pennes (36) administered
amytal, pervitin, mescaline, and LSD
to 55 schizophrenic patients and ana-
lvzed the results in terms of normali-
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zation and intensitication of the pre-
existing clinical symptoms. Amytal
was classified as predominantly a nor-
malizer of clinical symptoms, pervitin
produced an unstable state with nor-
malization and intensitication equally
evident while mescaline and L.SD
acted as intensifiers. Condrau (11)
administered 100-280 ug. of LSD to
30 mental patients and 7 normal sub-
jects. He found that mental patients
showed a much greater resistance to
behavioral change following admin-
istration of LSD than the normal sub-
jects; moreover, LSD was generally
better tolerated by the mental pa-
tients than by the normal controls.
Whereas a given dose would alter the
behavior of a normal individual the
same dose produced no observable
alteration in the behavior of the psy-
chotic.  Forrer and Goldner (19)
studied the physiological and psychic
responses resulting from administra-
tion of L.SD to schizophrenic patients.
The drug produced a slight increase
in blood pressure, slight increase in
pulse rate, no essential change in res-
piration, an increase in salivation and
lacrimation, dilation of the pupils, an
increase in deep reflexes, and slight
ataxia. Oral administration produced
pupillary dilation of marked degree,
whereas conjunctival instillation pro-
duced very slight dilation. The total
white blood-cell count was increased
during the time of action of the drug.
Euphoria occurring in outbursts was
prominent. ‘‘Increased accessibility
and availability with increased re-
lease of libido and greater accessibil-
ity of delusional material’”’ was also
observed. \Visual hallucinations of
the so-called primary type were not
noted in two blind patients treated
with the drug but were seen in all of
the six patients with normal vision.
Urinary constituents, the nonprotein
nitrogen level, the EEG, cephalin-
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cholesterol flocculation, weight, and
temperature were not affected by
the administration of this drug in
doses up to 6 ug. per kilogram.

Hoch et al. (25) found after ad-
ministration of either .SD or mesca-
line that the phvsiological and men-
tal symptoms of schizophrenic pa-
tients were markedly aggravated.
The changes after LSD were less in-
tense and less diffuse than those after
intravenous injection of mescaline
but comparable to those after oral
administration of mescaline. Visual
hallucinations were less frequent after
LSD but other perceptual disturb-
ances occurred with about the same
frequency. Both drugs magnified the
schizophrenic structures in schizo-
phrenic patients. Liddell (31) studied
the effects of methedrine and LSD on
mental processes and on the blood
adrenaline level using patients suf-
fering from various mental disorders.
After an initial phase of relaxation,
both drugs produced an aggravation
of the clinical picture. Rapid mood
swings were sometimes observed after
LSD but not after methedrine. After
both drugs the plasma adrenaline
level rose initially, then dropped be-
low the starting level and finally rose
again. The effect of LSD on the
blood sugar concentration was hardly
significant.

Busch and Johnson (10) believe
that LSD is a drug which induces a
controllable toxic state within the
nervous system, that reactivates anx-
iety and fear with apparently just
enough euphoria to permit recall of
provoking experiences. It does this,
it is claimed, without the sluggishness
of speech and speech difficulties so
frequently encountered with amytal
or the more marked confusion en-
countered during insulin shock ther-
apy or electric shock therapy. LSD
offers a means for more readily gain-
ing access to the chronically with-
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drawn patient. The authors also be-
lieve that 1.SD mayv serve as a new
tool for shortening psychotherapy.
Sandison and his colleagues (41) de-
scribed the results of LSD therapy in
36 patients suffering from psvcho-
neurosts and allied conditions, 20 of
whom had previously received other
treatment without effect. The initial
dose was usually 25 ug. and at subse-
quent treatments the dose was gradu-
ally increased until an “adequate”
reaction was obtained. Thereafter,
the drug was administered at ap-
proximately weckly intervals. As a
result of the L.SD therapy, it is
claimed, 14 patients recovered (aver-
age of 104 treatments), 1 was
greatly improved (3 treatments), 6
were moderately improved (average
of 2 treatments), and 2 were not im-
proved (average of 5 treatments).
Eleven patients still under treat-
ment at the time of the report were
improved (average of 18.6 treat-
ments). In onc case (6 treatments)
it was too early to assess the results.
One patient refused further treat-
ment after having received one dose
of LSD. In another paper (40) Sandi-
son examined the possible nsycho-
logical mechanism of action of 1.SD
by analyzing the verbal material pro-
duced under the influence of LSD and
he states that it bore a striking simi-
larity to the dream and fantasy ma-
terial of patients undergoing deep
analysis. LSD, according to Sandison,
produced an “upsurge of unconscious
material into consciousness’ and this
material was of great personal sig-
nificance to the patient. LSD ap-
parently permits unconscious ma-
terial to become manifest and psy-
chotherapy helps them to assimilate
this material. Abramson (1) has also
employed LSD as an adjunct to psy-
chotherapy to eliminate fear of homo-
sexuality. He reports a verbatim
transcript of a patient under 1.SD
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(40 pg.) who had previously resisted
analvsisof a dream related to her con-
flict. Under the influence of LSD the
patient acquired more confidence in
reconstructing and re-evaluating data
for a longer period than had pre-
viously been possible without LSD.

Savage (43) studied the effects of
L.SD in 5 normal controls and 15 de-
pressed patients. In the latter group
3 patients recovered and 4 improved
after 1 month of LSD treatment (20~
100 g, daily, orally); four patients
showed no improvement and treat-
ment was discontinued on the re-
maining four for various reasons.
Irederking (20), although reporting
the beneficial effect of 1.SD as an ad-
junct to psychotherapy, cautions
against the use of the drug in anxiety
states and schizophrenia.  Several
other reports suggest the inadvisa-
bility of giving .SD to schizophrenic
patients. Elkes et al. (15) studied the
cffects of several drugs on catatonic
stupor and found that the response
to LSD was characterized by unmo-
tivated laughter and crying, bizarre
uncontrolled behavior and an ap-
parent activation of hallucinatory
and delusional material. Hoch (26)
reported that 1.SD (as well as mesca-
line) disorganizes the psvchic inte-
gration of the individual. The dis-
organization is more apparent in
schizophrenics  and latent schizo-
phrenics than in normal subjects.
More specific effects of LSD on
schizophrenics are reported by Sav-
age (42). He emploved doses of 10—
100 pg. orally or parenterally, in 6
normals and 32 hospitalized mental
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patients. In normal subjects an ef-
fect was produced by 10 ug. but in
acute schizophrenics, 100 ug. was re-
quired to produce a muck slighter
effect. In acute schizophrenics the
symptoms caused by LSD appeared
to be an exaggeration of SVIpoms
that already existed. Chronic schizo-
phrenics exhibited behavior similar
to that observed in acute episodes.
Schizoid patients with depression
and involutional depressives com-
plained of an intensification of anxi-
ety, depression, and somatic symp-
toms. Savage, like Hoch, concluded
that LSD makes it impossible for the
ego to integrate the evidence of its
senses and to coordinate its activities.

The evidence presented assigns
some unique effects to LSD. On one
hand we find that LSD reactivates
anxiety and fear which is considered
conducive to the elicitation of uncon-
scious material which can be assimi-
lated by the ego. It purportedly fa-
cilitates the acquisition of confidence
required for reconstruction of per-
sonal data. On the other hand, it is
reported that 1.SD disorganizes the
psychic integration of the individual.
Here then we have a state in which
LSD engenders anxicty and fear and
disrupts the psychic integration of
individuals and yet is considered by
some authors as a valuable adjunct
to psyvchotherapy. Although a re-
view of the therapcutic value of 1.SD)
for chronic emotional disorders scems
inconsistent, there is some agreement
that LSD is ineffective for anxicty
states and for schizophrenia.
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