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the fact that sununary descril)tions of the l,Sl) 25 reaction agree

that it is schizolrhrenia-like l)ut vari_,s in th(, sul)caiegory of s(.hizo-

phrenia it resembh, s.

Matefi, _ in self-experiments, has t'oun(I the reaction to he of the

hebel)hrenic type; Bercel et al.," stu(lying subjects in a Faraday

cage, and reducing external stimulation t(> a nfinimum, report l)re-

dominance of the paranoid type, whereas De Giacomo, TM using

300-500 gg. in schizophrenics, l)roduced catatonia-like phenomena.

DOSAGE

The experiments to be reported here were designed by Hyde ''
to yield information as to the effect that social interaction would

have on the LSD 25 reaction. The subject was exposed to a variety

of social situations during the experimental (lay, in order to ascer-
tain what influence the meeting of social expectations, other than
psychological and physiological tests, would ilave on the type of
reaction. De Shon '_ has classified the ]:S]) 25 reaction as mostly

schizophrenic tur_noil.

In the present experiment, 120 n0npatient subjects receiving
doses of LSD 25 ranging from 1/2 to 2 _g. per kilogram of body
weight, were interviewed by the psychiatrist and assessed for
severity of symptoms and psychiatric diagnosis. The relationship
of clinical severity to dosage is shown in Figure 1. Six severity
ratings were used. Minimal was numerically equated to 0 and
severe was equ,ated to 5.

The increase in clinical severity is related to increased dosage.

The amount of change introduced by LSD 25 is approxim,ately
proportional to the amount of the drug ingested. A similar quali-

tative index can be obtained by the relationship of dosage to diag-
nosis. It is sh<)wn in Figure 2.

The type or quality of the reaction is, to a certain extent, de-
pendent on the dosage administered. With increasing dosage a
greater and greater percentage of the reactions are classified as
schizophrenic, until it is found that at over 1/_g. per kilogram of

body weight all reactions are of this type. Further restriction of
the type of reaction is seen from the fact that tim schizophrenic
turmoil reaction is the most common diagnosis at the highest

dosage, and that it decreases in frequency with decre_sed dosage.

It thus appears that, with increasing" dosage, personality and
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other factors play a lesser role in determining the phenomena
produced than they do at lower dosages.

The manic reaction is absent from the writer's results at the

highest dosage; it appears at the 1 _g. level and is optimal at i
3/__g./kg. That it does not increase at the 1/2pg/kg, level suggests

that, at suc.h a range, the amount of LSD 25 is not gre_t _nough I
to produce the reaction peculiarly associated with it. Only 28 per
cent of the subjects in this level are to be classified as schizo-

phrenic. Here, the psychiatrist used such phrases as "not simulat-

ing any psychiatric syndrome"--to specify the absence of marked
reaction, or "schizoid" or "depressive" to signify a reaction of

minimal strength in subjects with such personality tendencies.

Though dramatic del)ersonali_ations have been extensively re-

lmrted, a,_ by Savage, '_ the gradual and transitional stages that
are observed with small dosages have t)_n ignored.
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It has been reported that small doses of LSD 25 (1/_ gg/kg, or
less) have _ effect of intoxication, The reports on 1 vg./kg, or
higher give the reader the impression that the drug is the cause
of l)sychotic symptoms such as visual distortion, disturbance in
body image, and morbid withdrawal from interi)ersonal relation-
ships. With small dosage, the symptom picture is dominated by
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affective or "mood" changes. Somatic symptoms are relegated
to a minor supporting role in both cases.

Some corroboration of this pioture is attained by a symptom
summary comparing five 1/2 pg./kg, subjects with 33 1 _g./kg.
subjects. This utilizes the symptom categories used by the psy-
chiatrist in assessing type and severity of reaction. Neuromuscu-
lar, cardiorespiratory, gastro-intestinal, and cutaneovascular
symptoms decline at very different rates as dosages are reduced
(Table 1).

Table 1. Number of Symptoms per Subject

Symptom Category 1 #g./kg. ½ #g./kg.

Neuromuscular ........................ 1.48 1.40
Behavior \ .............................. 2.33 2.00
Cardiorespiratory ....................... 55 .40
Affect ................................ 4.30 3.00
Visual illusions and hallucinations ...... 1.64 1.00
Thinking and speech .................. 2.64 1.64
Oastro-intestinal ....................... 1.06 .60

Gustatory illusions and hallueinations .. .58 .20
Cutaneovaecular ....................... 1.39 .40

Visual and gustatory illusions and hallucinations show a marked
decline while affective and behavioral symptoms, though declining,
are still substantial in number.

Table 2 compares symptoms culled from observers' verbatim
reports of five subjects on 1/:zgg./kg, and 25 sttbjects on lgg./kg.

The group of gregarious symptoms---elation, friendliness, talk-
ativeness, relaxation, and amorous behavior--actually _hows a
slight increase with the diminished dosage. All the other groups
decline and, with one exception, declin e .markedly. The exception,
the detachment group, has an affective connotation of a dysphoric
nature and includes depression, introspection, lethargy, and se-
clusiveness.

Table 2. Number of Symptoms Per Subject

Symptom Group 1 #g./kg. ½ #g./kg.

1. Gregariousness .................... 1.52 1.67
2. Anxiety and apprehension .......... 1.20 .50
3. Irritation and hostility ............. 76 .33
4. Detachment ....................... 2.36 2.17
5. Pereeptual distortion .............. 2.48 1.33
6. Somatic .......................... 5.98 3.50
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LSD_ 25 ha_ been eom_ared by many subjects to alcohol With
the larger doses, feelings of intoxication appear early in the re-
action and are l_tor overlaid or supplanted by psychotic symptoms.
With the smaller doses, intoxication effects are predominant. A
few excerpts from the protocols and interviews may serve to depict
the transition from perceptual distortion to affective sentiment-
ality. In some subjects, conflict between control and expression is
expressed.

Subject 10, E 15, (½/_g./kg.) who tended to withdraw from ex-
ternal contacts when his problem areas were in danger of being
publicized, says sbouta situation in which co-subjects were making
merry, "Well, I knew that the acid was starting to take effect,
and here was John making crazy signs and making fun of Mrs.
Cain. I know that if I had liquor I would have gone along with the
gang and made a complete fool of myself. I was feeling like that
but yet... "

Subject 11, E 16, (½ _g./kg.) .says of his reaction before his
feelings became conflictful, "At that t'une I just kind of felt silly.
I mean that was when I felt like I had about three drinks. I didn't •

feel anything in my muscles yet. My co-ordination was still per-
fect. It was just light_heartedness, really. My head was still clear."

S_bject 8, E 13, says of his reaction, "At times there was uncon-
trollable laughing, but I was physically relaxed instead of tense
and keyed up as per usual." Also, "Quite sensitive to relationship
between people. Reaction was frank, direct, with an overtone of
aggression." And, "I wanted affective conversation, not intel-
lectual."

A_ the dose is diminished, the w_ole reaction is similar to the
effects of _dcohoL

Subject 3, E 4, (¼ _g./kg.) : "I felt freer and was able to relate
much more calmly and with no compulsion to choose the right
words. It was more of a steady and spontaneous response." Sum-
marizing his reaction, the same s_bjeot says, "I felt quite relaxed
all day, and _s I s_t and type this now, there is no evidence of
depression. To me the d_y's tasks were of less gravity, and my
productions were more spontaneous and less studied."

•his reaction show_ a great affinity with wllat Me_sernm_ 1'
describes as the cortical depressan_ effect of alcohol and other
druga T_e dimin_g of anxiety or the dissolution of anxiety-
cathected reactions is expressed.



_.,4_ SOME RELATED FACTORS OF THE LSD 25 REACTION

Subject 2, E 5 (1/_ /_./kg.) : "T,here was a general _ense of
unimportance of both self and others, not an unimportance of
devaluation but rather that of a loosening of previous and seem-

ingly artificial bonds of overevaluation that seems a part of every-
day life."

Subject 5, E 10: "Somewhat elated, talkative, absence of strict
adherence to .schedule and obligations. Lackadaisical feeling."

It has been mentioned that perceptu_ distortions of a gross
order are not frequent with subjects receiving 1/2_g./kg. or less.
With this dosage, distortions and unreality are not perceived with
the same force as with the full dose, and may oftentimes pass
as phenomena which would have occurred in a routine day.

Subject 8, E 13, (1/2 _g./kg.) says of a supportive, afftliative
observer, "I think that was when you came down and you had a
little red hat on about as big as this. It was quite clear, I mean, it
w_sn't there, I know it wasn't there, but it still looked like you had
a red, little hat on like a Santy Claus cap on the top of your head
with a very broad, pleasantly grinning face, ahnost cat-like."

_he same subject says of another investigative nonsupportive
observer, "His head w_s rectangular to begin with and it seemed
right there to bece_ne indented and to take on sort of an hourglass
shape, if you know what I mean. That was the only thing."

The distortions at the low dosage level became scarcely dis-
tinguishahle from routine alterations in mood and perception _md
may notbe reported by the subject, for they are not distinctive
enough to be called symptoms. Changes in perception of this mug-
nitude may oftentimes ,be classified by the .subject as olmnges in
affect, for with the .smaller doses, the two are so entwined as to
form an indistinguishable unity.

Subject 4, E 9, (1/_ _g./kg.) says of an authority figure who was
giving a dissertation, "I felt warm toward him. His fae_e looked
younger."

Subject 6, E 11, (1/_ _g./kg.) : "A more even and less traumatic
experience than full dosage not unreal--awareness of certain
responsibilities and obligations. I considered the atmosphere a
permissive one but without the feeling that I wished to take advan-
tage of it."

From this latter ca._e one can see how a ch,ange in perception,
which with a large dose might become illusion, or unreality, is
termed a permissive atmosphere---and how what mig]lt, with a fu_l

\
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dose, be called apathy, indifference, or awayness, is perceived by

this subject _ a feeling that he did not want to take advan.tage
of the situation.

With the smaller doses, the relaxation of defenses and of anx-

iety-laden behavior patterns is significant. The s_tbjeet becomes

freer in his relationship with people and tends to focus attention

on their emotional needs rather 4_han on the superficial behavior

patterns demanded by social norms. Accompanying and parallel-

ing this emotional tone, is the relaxation of ego censorship wherein
the subject does not feel compelled to carry out the rituals of his

routines, and his actions thereby become more sponlwneous and
genuine.

PROGRESSION

At any dosage level the maxhn_m effect of LSD 25 occurs within
a few hours. The change created ,by the drug is gr_ual. Scarcely
perceptible at first, it increases to a maximum and then declines

to reach the former level or a new equili_brium. The progression
of LSD 25 effects .has been pointed out by De SJaon, et al. is They
divided the reaction into three phases and considered the after-
effects whioh occurred in some subjects to ,be a fourth phase. P.h_se
I was regarded as the interval between _ministration of the drug
and occurrence of symptoms. Phase II was the height of the re-
action, taking 91v_e one to five hours after administration; end
Phase III was the period from the end of the height of the re-
action until symptoms sltbeided. Of 13 eases, Phase II was found
to be sohizophrenie turmoil in 11. One l_hase II was manic-like
and one schizo-affe_tive.

Salvatore and Hyde, TM listing and clarifying aymp_ms over a
period of eight hours from administration of the drug, demon-
str_ted that different categories of symptoms arrived at differen-
tial peaks. They then interpreted the progressive symptomalogy
as being the manifestation of defense mechanisms, utilized pro-

gressively to ward off objectionable impulses and affects, l_hey
found that gregariousness and other affectively-toned .behavior
were followed by somatic symptoms, perceptual distortion_, end
feelings of unreality. They hypothesized that attempts _ ward
off inadmissible emotions, by somatizing and misperceiving the
reality of situatioas, fail and that the affect returns again, clouded
in the aur_ of unreality.
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This process takes place in the space of a few hours. Individual

differences in reactivity to the drug shorten or lengthen the period.

A simple device, suited to demonstrating progression by the use of

psychiatric diagnosis, was adapted by Hyde. It consisted of a

simple histogrmn on which the vertical axis was graded normal,

mild, moderate, severe, and maxi_num and the horizontal axis

graduated to denote time lapsed since ingestion of the drug. Ad-

ministered postexperimentally with instructions to the subjects

to give evaluations of the intensity of the symptoms felt, it pro-

vided a graphic portrayal of the development of the reaction, and

of the point _ehich is experienced as peak. Discrepancy between

s_bjective peak and diagnostic interview can ,be utilized .to de-
scribe the reaction.

Figures 3 and 4 :sho_ the change in quantity and quality of the

reaction, at varying times from the subjective maximum, as meas-

ured ,by severity and diagnosis. All subjects were included who

received the arbitrary standard doses of 1/_g./kg., who drew sub-

jective symptom curves, and who had psychiatric interviews. The
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range of dosage" of the 78 subjects qualifying for inclusion was
53 to 107gg., with a mean of 72 gg.

"The mean dosage for subjects in the various time periods showed no _amfit,tent
variation. It was highest (75 /tg.) for subjects interviewed 135 minutes or more before
their peLk_ and lowest (68 Isg.) for subjects interviewed during their peldr_
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In the same fashion float c.ll.loal severity increased with in-
creased dosage, it increases the closex the sQbject is to ,his sub-
jective peak. Clinical severity is highest (2.75) for subjects in-
terviewed at or near their peaks, and dlmlniehes for subjects in-
terviewed at a distance from their peaks whether before or after
the peaks.

The majority of subjects, over 50 per cent, interviewed at the
time indicated as subjective peak, are classified as in schizophrenic
turmoil. On both sides of file peak this diagnosis becomes lese
and less frequent. T.he indication is that, in this dosage range
and this experimental milieu, the reaction _f the normal subjects
sampled tends ,toward a reaction of the turmoil type.

It is of interest that the sohizo-affective diagnosis has a neg_

tive relationship to the schizophrenic turmoil diagnosis It is less
apt to be found at the ,height of the reaction, where only 6 per
cent of the s_bjects interviewed were so diagnosed, and ,becomes
increasingly frequent on either side of the peak, until at beth 75
minutes before and after the peak, 50 per cent of _fll subjeets
seen are classified as schizo-affective.

A tenable hypothesis from this data would be that for the
"average" personality the course of the reaction would first be
sohizophrenic-affective, tending toward turmoil at the heiffht of
the reaction. The hypothesis is theoretically tenable, for it was
the psychiatric view that the difference between the affective state
and the turmoil is, to _ certain extent, arbitrary; in both, there
are feelings of unreality, in both there may be distortion of ,body
image. However, the turmoil is eharacterized by emotional flux
and upheaval, while the affeetive state is more consistently that
of elation and/or depression. Uaing emotion as the eriterion,
one could further the proposed hypothesis by considering a manic
episode to be the initial stage, before it takes a sohizophrenie
coloring. If t_is were so, one would expect penson_Llltydifferences
between those subjects diagnosed manic at the peak and tho6e so
diagnosed at a distance from the peak. It would also explain why
the diagnosis of manic is not made between the _ial and peak
periods.

PERSONALITY

Studies relating personality to LSD "25 reaction llave not been
done. The usual study pattern has been to list the symptomatology
observed clinically and then add a comment as to the meehamsana



SANTO SALVATORE, M.A. 247

the author thinks operative in causing individual differences.

Stoll, 1' in the first p_blished paper on LSD 25, called attention to

the possibility of using it in psychotherapy and diagnosis. How-
ever, the seemingly natural extension of LSD 25 research into

personality has not been made.

Condrcau, TM speculating from clinical observation, thought that

changes occurring with LSD 25 were due to an intensification of
basic mental symptoms or to the caricaturing of basic person-

ality. Becker TM held that the psychological manifestations result

from impulsivity on one hand and ibtentionality on the other; the
most striking contrast of the reaction--manic hyperkinetic, and
inhibited depersonalized manifestations---being the drug correlates.

Later, clinical appraisal was interspersed with test results, com-
paring responses of subjects before and during the reaction. Stoll, I°
reporting on the Ror.schach, concluded that in normals th_ drug
produces a general loosening of mental processes similar to the
clinical picture of intoxication and that "disinhibition" of affec-
tivity and greater fluency occurs, but that precision a_d wealth of
content are decreased. Levine, et al., .1 working with larger doses,

_haracterize the Rorschach responses as indicating a disturbance
in the defensive systam, with pressuring into consciousness of
sttbmerged conflicts and urges. Emergence of repressed fantasies,
and of autistic and deviant thinking is held to be accompanied by

overpersonalization and loss of distance and greater surveillance
of both inner and outer stimuli.

In 1952, Lindemann and Clark **commented on the lack of per-
sonality studies in connection with drugs, and affirmed the need
for research dealing with the individual prediotability in response
to drugs. Their paper offers the abstract consideration that
changes in the integrative functions of the ego come about by
the reduction or modification of perceptive cues.

Diagnostic studies with patients offer a beginning. Liddell and
Weil-M.alherbe *' noted that after an initial phase of relaxation, an

aggravation of the clinical picture ensued. Depressed patients be-
came more retarded and depressed; schizophrenics showed with-
drawal, tension, catatonid and cataleptic features. Abreaotion
curred in neurotics. Itoch, Cattell, and Pennes I* found _hat severity
of reaction is correlated to chronicity of sohizophrenic illness. They
found that pseudoneurotic sohizophreni_ had the mo_t severe re-
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action to LSD 25, that deteriorated schizophrenics had the least

severe, and that chronic schizophrenics reacted moderately.

Perhaps studies of personality have not been fruitful beoau6e
of the well-known self_sclection that occurs v_hen one asks for

volunteers to ingest drugs. Tbe writer's own subjects have been
shown to be divergent from a random, normal sample by compar-

ing their Wechslcr-Bellevue subtest scores with those presented
by F_paport 25 for normals and various pathological c6tegories.
The writer's subjects, test-wise, resemble acute par_moid schizo-

phrenic patientsmost closely.They resemblethe over-ideational
preschizophrenics,neurasthenics,and obsessive-compul_ivesmore
than they do the well-adjustedsample, and resemble coarct_ted

preschizophrenicsand severeneuroticdepressivesas closelyas

they do the well-adjustedsample.

Table 3. Rank Order (Rho) CorrdationBetween Symptom Categories.

Mood--Sensory ................... =629
Mood--Somatic ................... _008

Somatic---Sensory................. --.167

Within thisself-selectedgroup, however, variationsdo occur

and can be diagnosedas a syndrome occurringunder the effectof

thedrug. Table 3 shows therank ordercorrelationofthenumbers
of symptoms in three categories.The correl.ation,betweenthe
number of somaticand mood symptoms isat the ohancelevel.The

slight negative correlation of somatic and perceptual symptoms
would lead one to think that predisposition to one type would,
to an extent, exclude the other; and the correlation between mood
and sensory symptoms would lead .to the belief th_tt there is a
connection between affectivity under LSD .and perceptual dis-
tortion.

Those subjects who sometimes, during the LSD day displayed
overt, amorous behavior were free from feelings of unreality and

had fewer perceptual distortions than the group as a _hole. Simi-
larly, subjec.ts who in the drug ,state displayed elation, a symp-
tom prototypieal of the gregarious symptoms beeause of the in-
tensity of energy it suggests, were prominently low in symptoms
of the awayness type and of the perceptual distortion 4_rpe. In

thbs group, the only two subjects who had feelings of unreality
ranked first and third in the total number of symptoms displayed
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during the experimental day. Another example, perhaps situa-
tional, because the research team was all male, is that of four
female ,subjects who had outbursts of crying during their LSD
day. All four had outbursts of inappropriate laughter" and feelings
of unreality also. Ooncomitantly they were low in gregarious
symptoms.

The conclusion was reached that LSD 25 increases the amount

of energy which the individual has to dissipate in a given anlount
of time. This increase in "energy" may be understood psyoho-
analytically as being the release of suppressed or repressed mate-
rial ,_hioh, ,before drug a&ninistration, was below the level of
consciousness. This is the most common psycalological explana-
tion of how the drug oper.ates. Busch and Johnson, _ interested
in the drug as a possible therapeutic agent, suggested that the

drug serves to disturb the barrier of repression, while Sandison,
Spencer, and Whitelaw, _' using a Jungian approach, have best
described the upsurge of material from the personal and collective
unconscious.

Table 4, cmnparing individuals with small dosage and indivi-
duals wiCh 1 t_g./kg., who have been divided as for the presence

Table 4. Average Number of Symptoms Per Subject in the Various Symptom
Groups---Related to Dosage and Presence or Absence of Unreality

Mean Nv. Symptomsin Each Dosage
Group per Subject 1_ #g./kg. 1 pg./kg. 1/_g./kg.

/% Unreality Unreality

Elation ..................... 1.67 2.33 • .77

Anxiety ........... : .......... 50 1.17 P 1.23

Hostility ..................... 33 1.00 .54

Awayness .................... 2.17 1.75 2.92

Perceptual Distortion ....... : 1.33 1.50 3.39

Somatic .................... 3.50 5.50 5.54

Total ................... 9.50 13.25 14.39

or absence of unreality, may be of help. As would be expected,
subjects with 1/_ _g./kg. have less symptoms than either group of
1 vg./kg, subjects. But the expectation that each s)anptom group
would increase as one progresses from V2 #g./kg. through 1 gg./kg.
with no unreality, to 1 _g./kg. with unreality, is not fulfilled. Anx-
iety, perceptual distortion, and somatic symptoms do increase, but
elation, hostility, and awayness do not. The difference is explained
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by the fact that the division of s_bjects was made ,by choosing sub-

jec_ of different reality perception. Elation and hostility increase
with increased dosage, but there is a decrease when compared be-

tween individuals with the same dosage from s_b_ects who experi-

ence no unreality to su,bjects who do experience it. And conversely,

"awayness" behavior is more marked in individuals who experi-
ence unreality than those who do not. It _ppeavs that if the indivi:
dual's behavior pattern or system of defenses is _such _ to make

direct expression of hnpulses taboo, the energy _s transformed
into somatic or perceptual phenomena.

90 Crest Hill Road

Brighton 35, Mass.
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