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groups of patients, report a wider
Introduction variety of changes than other authors

Since the Swiss chemist Hoffman, on as effects of LSD, finding perceptual
April 16, 1943, accidentally discovered the alteration in the foreground with visual
mental effects of lysergic acid diethyla- illusions and hallucinations very com-
mide (LSD-25), a great many experi- mort. Although there is a tendency to

ments with the drug have been reported disinhibition and increased psychomotor
in various journals. Observations show activity, there is also found a comfort-
most agreement in the area of physical able lassitude and sedative effect. These

subjective symptoms and unreality and authors found that the emotionality of
least agreement in changes of mood and the reaction varied with their three

behavior, groups, being most intense with pseudo-
Tremor, nausea, dilation of pupils, neurotic schizophrenics and least intense

perspiration, and changes in blood pres- with deteriorated schizophrenics.

sure have been consistently found. The DeShon, Rinkel, and Solomon, e doing
observed mental effects have been more a complete psychiatric assessment and
at variance. Busch and Johnson3 inter- working with normals, found that in-

ested in LSD-25 as a possible therapeu- difference and blunting were protracted,
tic agent, have found it to cause in- with suspiciousness and hostility tran-
creased activity, exhibition of emotion, sient, that behavior was characterized

and expression of psychopathology, with chiefly by underactivity and lack of

only short periods of confusion a.nd occa- spontaneity, that disturbances of per-
sion_l visual hallucinations. Similarly, ception were mostly of the illusional
Sandison, Spencer. and \Vhitelaw 2 em- type, and that depersonalization, as well
phasize reliving of repressed personal ex- as hallucinations, when present, was
periences resulting from nonselective dis-
turbance of the unconscious. Savage3 closely related to feelings of unreality.
in a clinical psychological study, has Noting the inconsistencies and lack
found the mood to be one of aggrandize- of agreement, Abramson and associates T
ment. omnipotence, and euphoria with investigated statistically the answers of nor-
hallucinations frequent, while in a later real subjects to a list of symptoms. They
analytic study 4 he emphasizes hallucina- report that there are significant increases

tions and ego disturbances, suggesting in the number of normal subjects respond-
that loss of ego feeling progresses from ing with zero, 50y and 100y of LSD. The

legs and genitals to arms and trunk, af- authors add the suggestion that the sub-

fecting the face and lips (first to be in- jective quality of a symptom with 100_, may

Received for publication Jan. 9. 1956. well be different from that of the same
,+:+" From the Boston Psychopathic Hospital. symptonl reported with placebo.
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Among the diverse reports, some type of affect. Bock.ven.* stimulated by
writers have conceptualized the effects Hyde's findings and attempting a corn-

of LSD and related drugs by invoking prehensive search for the effects of I.SD.

ego psychology. Thus, Lindemann and has stated that when the results are
Clarke, 8 on the assumption that drugs studied from the larger perspective of

produce changes in the integrative rune- social psychology scarcely any specific
tions of the ego, go on to enumerate the psychological effects can be identified

which cannot be better accounted for in
changes caused by different drugs. Per- terms of social factors.

sonality has not been systematically ex- The preceding review demonstrates
plored as a variable in reaction to the the existing need for a clearer documen-

same drug, but has been alluded to by tation ,,f the I.SI) syndrome. Clinical
Hoch, "_who found differences in the re- evaluation without agreement as to the

actions of his patient groups, and by categories or functions to be evaluated
Savage) who points out that distortions plus lack of definitions lead to apparently
of reality may be accompanied by either discrepant observations, on the one hand,
euphoria or anxiety, while the perspective of social psychology,

In general, we sav that the discrepan- dealing with the multiplicities of interper-
cies in observation are not surprising, sonal relations, tends to confound the direct

considering that the reports on ].SD effects of the drug by absorption into the

refer to patients as well as normals, and social matrix. On the basis of our experi-
to different doses of the same drug and ments, it is felt that differences in dosage

and phase of the LSD reaction observed
that they are fitted into different con- account for many of the discrepancies. The
ceptual frameworks for economical put- purpose of this paper is to identify a pro-
poses. The dosage factor may partially gression of phases in the LSD reaction at

account for the lack of agreement in our standard dose level.t Through this,
general, and specifically for the findings it will be seen that certain apparent dis-

of Sloane and Lovett Doust 9 of no meas- crepancies in the comparison of other

urable impairment _r change in several studies may t)e reevaluated.

psychological functions. They adminis-

tered only 40,/ to their normal subjects, Method

whereas in the Boston l's.vchol>athic The literature is in general agreement

Hospital 6 and *fount Sinai Hospital 7 that the subject reports symptoms within

reports of positive findings larger doses 30 minutes after ingestion of LS1)-25 and
were used. that cessation occurs within 12 hours, l)e-

Shon 6 and associates describe three major
Moreover, the importance of the atti-

phases, lasting 12 to 16 hours, and a fourth
rude of the experimenter and of other phase, of mild after-effects, lasting ft,r

people interacting with the subject tends several days. The first phase was the
to be consistently minimzed. Hyde TM has period of administration of the drug t,,
shown that the affective interpla.v of sub- the height of the reaction. The sec,,ml

jects and experimenters has a mirror phase was the height of the reaction,
effect: that the strong affective relation- *Bockoven, J. S.: Effects of Social Situa-
ships of hostility and affiliation are dis- tions on the Quality of Interpersonal Relations
torted much more frequently than the anti Svml,trma Intensity ia I.yser;zic Acid

impersonal, empathic, and _urttlrant in- Psychosis, 1053 Annual Report to GeschickterFoun dathm.
terplay, and. further, that qualitatively .Our standard d_vcs i- 17 per kilogram r_f
the type of distorti_m c,_rresl>onds t- the body weight.
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lying within a tinle sI)an ibf (_11(_" |() five 6. A*,v_,yllens: apatlly, depression, indifference,
hours, and the third phase, the peri_l lethargy, seclusiveness, disinclination ro
froln tht: cnd of tht" height of thc reaction talk. lansitude--syml_t,mls indicatin_ that('xpressioll oJ- all'eel in llot overtly nought
until cvt, ning, was charactcrized hv reduced 7. Confusitm of Though!: tearfulness, sus-
activity, poverty of thought, indifference, picious|wnn, perplexity, ambivalence -- se-
and flat affect. The height of lht' reaction vere, subjeclively i.eapacilaling symptoms

occurring rare]v after five hours, onset. 8. Perccpt.al I)int,,rth,n: visual misperception

peak, and decline are included in the of the et_vir.nment, especially of other
present _,l)servati()ns 1)v listin_z s.vnal)- l)e()l)lc

toms for a period of eight honrs., 9. Unreality : inexplicable pervasive feelings of
strangeness, accompanied t)y acceleration

The data used in this study were the ob- <)r cessation ()f time, loss of reality, in
server's notes. During the exl)erimental day, some subjects exacerl)ated I)y anxiely

the subject was accompanied hy a trained 10. Inappropriate I.aughter and Smiling: in-
observer, who recorded, verbatim, the sub- advertent communication to the environ-

merit of involuntary affect
ject's conversation with others, his facial

expression, posture, and motor responses. Equivalence; Disparity; Apology
The protocols used were those of the first
20 experiments on 18 normal subjects re- In presenting our results, we are faced
ceivin¢ 1,/ per kilogram of. body weight, with the possibility of either recording

Symptoms were classified from the obser- the number of symptoms in each cate-
ver's protocols for each hour of the eight- gory or indicating the hour of maximal

hour period according to the criteria of symptoms for a category as a norm and
peculiarity, intensity, duration, and fre- the remaining hours as percentages of
quency, the maximum. \Ve chose the latter course.

The rationale for such presentation stemsHaving been impressed 1)y the pen-

chant of I.SD experimenters to use "ob- from the disparity of number and type
jectlve" techniques and categories and of symptoms in the various groups,
to concentrate on hallucinations, de- which, when plotted bv numher alone,

lusions, depersonalization, and other would give the impression of physical
pathological segments, we decided to dysfunction as the main action of I.SD.

define our symptom groups in terms of While Neuromuscular and Cutaneovascu-
the bipolar relation of subject and en- lar symptoms would seem paramount in

vironment, thus not precluding "normal" the symptom picture, Unreality and Per-

behavi.r from our results. Our symptom ceptual Distortion would appear to be of
grou.s with their rationale, follow : minor importance when only numerical

incidences are considered. The latter
1. Gregariousness: verbalized sexual desire,

elation, friendliness, giddiness--intoxica- symptoms, however, are among the most
tion symptoms which dissipate subject's unique reactions caused by the drug. A

affect into acceptable social channels symptom entered under Unreality must
2. Anxiety and Apprehension: symptoms of be of relatively protracted duration and

affective quality wherein the subject con- would be entered only once in a timerains his affect

3. Irritation and Hostility: symptom_ which period: those of the physical type are
mediate communication of suhject's affect often momentary and usually have sev-
to his envir¢,nment eral entries in a time period, l_y rep-

4. .\'etlrolnuncular synlptolnn: heaviness, rent- resenting the frequency _,f each category
lessness, tenselles._, weakness, lrelnulous- ()f symptoms in any hour as a percentage

hess, fatilzue of the frequencv in a maximal hour, we
5. Cutaneovascular symptoms: perspiration,

cold, warmth, .umhness. tingling, and relate the frequency _,f each symptom
dizzines_ h.ur to its own norm and. at the same
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time, provide a quantitative basis for the third and fourth hours, at which

comparison with other symptoms, time the effects of LSI) are felt most

intensively by the subjects.:l: Here it
Results must be noted that this symptom group

Gregariousness (Fig. 1), a "normal" denotes an unpleasant affect, of which
and acceptable outlet, is at a maximum the subject has awareness. It is of sig-
during the first hour after the ingestion nificance, then, that awareness of Anxiety
of LSD. It declines slowly but steadily and Apprehension is marked in the first
until the fifth hour, before it rises in hour, when LSD effects are neither very

74" II

mk__ _ Fig. 1.--Gregariousnessfd
_, _ (solid line), and anxiety

l: ,_ and appreciation (bro-
'_ -. _" ken line).
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Fig. Z--Hostility. _
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the sixth and seventh hours. This type noticeable nor very marked. There is a
of expression does not fall below 50% slight tendency for Anxiety and Appre-
of maximum, indicating that even under hension to increase in the fifth hour,
the most unusual of stresses some sub- before the syndrome again declines

jects are still able to channel some toward the end of the day.

energy into appropriate outlets. Irritation and Hostility are also nor-

The syndrome of Anxiety and Appre- mal outlets, and we would expect them

hension (Fig. 1)issimilartoGregarious- to follow the pattern of the previous

ness insofar as it has its peak in the :[:Morimoto, K. : Subjective Graphic Stud)" of
first hour. The drop in the second hour, LSD Symptom Intensity, 1953 Annual Report to
however, is marked and remains low in Geschickter Foundation.
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tw(, groups. A satisfactl)ry explanation ()nd hour, drop sharply in the third hour,
of the divergence of this symptom group and wane gradually from the fourth hour
from the form of the rest of the "normar' onward.

l)rocesses (Gregariousness and Anxiety) Neuromuscular and Cutane()vascular
entailed a minute search of protocols, symptoms are most often considered the

The subject, confronted with a psychotic physical correlates of anxiety and/or
experience and in the midst of experi- tension, and may also be regarded as
reenters and auth()rity figures, would not the beginning phases of depersonaliza-
be expected to show hostility. 11 For tion. t2 In these results, they are the first
the most part this is the case. since as symptoms which the subject reports as
a group of symptoms the count at its drug-induced changes and appear along
maximal hour is smaller than that of with the Gregariousness and Anxiety.

any group, with the exception of In- The symptom group termed Awayness
appropriate Laughter and Smiling. Fur- (Fig. 4) has a remarkable growth in
ther, probing into the protocols reveals the second hour. The nonrelation or lack

laa I

Fig. 3.1Neuromuscular I.- -'-
symptoms (solid line) • <
and cutaneovascular _ _ ""-
symptoms (broken line). _

O_
i ;1 _ q 4" _ 7 f
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that in our experimental situation hos- of. interpersonal processes signified by
tility has an inverse relationship to the appellation is seen only sporadically
anxiety; i.e., anxious subjects were least in the first hour, when the physical symp-
likely to be hostile. Situationally, our toms have been found to be already
subjects are encouraged to relate by re- present in quantity. In the second hour,
porting experiences and symptoms to the this type of behavior is trebled and
experimenters. In refractory subjects shows a slight increase in the third hour,
this pressure to relate is countered by at which time somatic complaints are
hostility and suppression of psychotic considerably reduced. Of note here is
phenomena, the trough in the fifth hour, which will

Neur()muscular symptoms (Fig. 3) are interest us later. Awayness has both ad-
observed in great quantity during the justive and maladjustive components, for it

first hour of LSD psychosis. They at- may be used as a strategic withdrawal from
tain a maximal peak in the second hour, interaction in order to arrive at a satisfac-

followed by a sharp decline in the third tory solution of complex interpersonal

hour and gradual decline thereafter, processes. ()r it may reflect a l)assive, in-
Syml)toms of the Cutaneovascular wt- ferior adal)tati(,n ()f one's resources,

riety adhere to a very similar pattern, which, in its extreme, is viewed as a
The 3" have a large relative frequency in psychological death. In this context, the

the first hour, reach a peak in the sec- relation ,)f Thought Confusion to Away-
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ness (Fig. 4) is regarded as significant; The frequency of Inappropriate Laugh-

failure of intrapsychic mastery or con- ter and Smiling (Fig. 6) is small, but

filet about utilization of this withdrawal its relationship to Anxiety and Hostility

defense results in Thought Confusion in shall be discussed, for the dichotomy of

some subjects. It would seem implied anxious and hostile subjects yields a

that attempts at symbolic mastery correlation indicative of personality

(Awayness) of a stressful situation re- types. In our group of anxious subjects,

sults in the subjectively crippling symp- Inappropriate Laughter and Smiling has

toms of Thought Confusion. an inverse relationship to Hostility. As

,¢'o Fig. 4.--Awayness
t,. ,,¢ " (solid line) and thought

'_ • / _ _ confusion (broken line).•o _ Jd I

I \,
o

I _ $ q _ • 7 It

IOo __

Q I AFO / // _, Fig. 5.--Perceptual dis-g _ _ tortion (solid line) and

_,_ • :be ..ff _, unreality (broken line).
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Perceptual Distortion, like Awayness, laughter increased, in the fourth hour,
has a sharp increase in the second hour hostility decreased;as hostility increased,

and is maintained high up to and in- in the fifth hour, laughter dropped out

cluding the sixth hour. Pervasive feel- entirely, and as laughter increased, in

ings of unreality are almost absent in the sixth hour, hostility again decreased.

the second hour, but rapidly increase to In the hostile subjects the relationship

a maximum in the third hour, remain is positive. In this group both Hostility
high in the fourth hour, but wane fast and Inappropriate Laughter and Smiling
in the fifth hour. Unreality seems to lag reached a peak in the third hour and a

Perceptual Distortion in the same man- trough in the fourth and fifth hours.

ner that Thought Confusion follows The anxious subject is aware of his

Awayness. need of reassurance from the observer
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IOa

7L

k_

_ _ yo

Fig. 6.--Inappropriate
laughter and smiling. • _
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and cannot, therefore, be rejecting of symptoms). The subject's apparent inte-
him. gration of the lysergic experience is pre-

In Figure 7 related symptom groups mature.
are shown together. The major dis- The relapse in the sixth hour sub-
crepancy of form occurs in the non-nor- stantiates the thesis of premature inte-
rnal, nonsomatic symptoms at the fifth gration. The subject, again aware of
hour. Examination of the decrease and strange and alien sensations, becomes

increase of these symptom groups reveals preoccupied. Other people's actions

that the decrease of Unreality in the being incongrous with his internal orien-
fifth hour is accompanied by a decrease tation, he responds with inappropriate

in Awayness, Thought Confusion, and laughter and smiling. Conversely, the

Inappropriate Laughter and Smiling. subject's attempt to behave normally in
The increased or same normal processes, the fourth and fifth hours is reflected by
at this same hour, would lead us to be- a decrease of inappropriate outbursts.
lieve that the psychotic experience was

over and that integration of said expe- Consolidation and Comment
riences was being made. However, the

somatic processes and perceptual distor- The presentation was influenced by
tion in the hour are unchanged, indicat- two overlapping factors: the hour that

ing that the subject is still giving reality the symptom group was maximal and
to unreal experiences (Perceptual Dis- the type of symptom groups. Gregarious-

tortion) or somatizing affect (physical ness. Anxiety and Apprehension, Irrita-

_*" o .

\ .-'x "\ Fig. L--Normal: gre-
Nj x "x. gariousness, anxiety, hos-

7at .o,N_....,.._._ • tility (solid line). So-

" /.; - "_._
L _ matic: neuromuscular anti

t_ cutaneovascular (brokenfB
0.. I "'.. '_. _N line). Abnormal nonso-

_ " "_''.\',_ N matic: awayness, thought

,,* I[ Z.g _ _"',k_ con fusion, inapprol)riatc
qg

_. _ laughter and smiling, per-ceptual distortion, nn-
reality (line of dots and

I 2 J "/ _ • 7 lr dashes).

Hera 4FTiIq I.-._D. IleI4"_',STIO,N'
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TABLE l.--Percentaoes for the ,Seven Fi.qures

I

Hour I i 2 3 i 4 I ,5 I _ ' -
.............. i

Figure I [ :

Gregariousness I00 _ 67 i 61 I 50 67 72 33Anxiety and apprehension 100 45 I 36 55 45 i 27 , 18

Figure 2

I 100 _ 33 7_ 56 44 22Hostility 78 67
l

Figure 3 !

Neuromuscular symptoms 9_1 1{10 61 59 .51 _5 22 18Cutancov&_cular symptoms 100 61 52 52 22 9

Figure 4

Thought confusion 7 71 64 1_ _
Awayness 35 96 I00 81

62 yl 4

Figure 5

I,ereept hal distor tlon 3_ 95 100 77 64 6_ 2_ 14Unreality 27 100 82 27 18

Figure 6

Inappropriate laughter and smiling 71 86 100 71 14 57 43 0

Figure 7

61 28
37Somatic

AbnormalNonsomatic 32 87 88 55 67 28 16

tion and Hostility (Figs. 1 and 2) form occur with great frequency in the first
a syndrome which is familiar to our hour and are most marked in the second
everyday experience; they can be found hour. Gregariousness, and Anxiety and Ap-
in a normal sampling of people going prehension are declining in the second
through their routine activities. The first hour, while Neuromuscular and Cutaneo-
two mentioned manifestations of normal vascular symptoms are increasing. It

behavior are at a peak immediately after could be said that the latter represent

the ingestion of the drug, while Irrita- anxiety equivalents and, broader, affect
tlon and Hostility is seen infrequently, equivalents. 12 Physical signs and symI>-
and only in a minority of subjects. The toms, often regarded as neurotic, may

subject placed in a novel social situation also be the normal response of the sub-
of experimental design and faced with ject to a stressful situation, xa As other
the prospect of a psychotic experience types of symptoms appear in the third
can be said to be approprlately friendly, hour, somatic signs are less numerous
appropriately anxious, and minimally but are maintained until the fifth hour.

hostile. This is a pattern of behavior The third set of symptoms is con-
most conducive to securing nurturance sidered ideational, or internalized (Fig.
and affiliation and warding off unpleasant 4). The subjective rumination and with-
action. As the drug becomes effective, drawal of the Awayness symptoms may

other patterns become operative, result in confusion, manifested by para-

The second set of symptom groups noid ideas or exaggerated emotional out-
which cluster together under a wider let, such as crying. The extended peaks

category are the Neuromuscular and Cu- of the Awayness and Thought Confusion
taneovascular symptoms, as shown in groups overlap, and in some subjects

Figure 3. These physical signs are the these symptoms overshadow the peaks
first indication which the observer has of somatic dysfunction, Perceptual Dis-
that an abnormal process may be taking tortion, and Unreality. Any and all of

place in the subject. Somatic phenomena the latter may serve to precipitate Away-
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ness and Thought Confusion, which, in Conclusion

turn. may serve to conceal what both In our introduction we listed points

subject and observer regard as psychotic of view. Some workers emphasized the

phenomena (Distortions and Unreality). therapeutic possibilities of LSD; others
The fourth set of symptoms consists of focused attention on hallucinatory, de-

Perceptual Distortion and feelings of lusional, and depersonalization material.
Unreality (Fig. 5). ttaving in common Our own results, undoubtedly influenced

a perceptual element, these two differ by the schema selected to condense the
in that the former is customarily un- raw data, resulted in a differential pro-

accompanied by affect, perhaps being an gression of variously rationalized groups.
ego defense against the recognition of We then interpreted the progression of

inadmissible impulses and emotions, groups as the substitution of diverse
while the latter goes by the feelings of mechanisms as a method of warding off

unreality. Perceptual Distortions and objectionable feelings and impulses.
Unreality are both at a peak in the Whether the progression of such mech-

anisms can be manipulated toward thera-

TABLE 2.--Peaks of ,Symptom Groups peutic ends cannot be resolved from
these observations. Additionally, per-

l_otlr
SymptomClass of sonality factors and situational deter-

ee.k minants must be considered.
Normal 1

Gregariousness Hyde 10 has shown that exacerbation
Anxiety

Hostility or alleviation of symptoms in the lysergic

8omatle 2 psychosis is partially dependent on theNeuromuscular

cu_neov_-_ul_r situation of which the subject is a part

AbnormalNonsomatic 3 and that the subject's perceptions (hallu-
Awayness

Thought Confuslon cinations and delusions) are conditioned
Perceptual Distortion

Unr_llty by the attitudes and feelings of thoseInappropriate Laughter and Smiling

people with whom he interacts.

Bockoven's point of view,§ that as
third hour, but Unreality stays high in the lysergic symptoms are analyzed in
the fourth hour, thus indicating possi- the context of social psychology they
bly that after a final attempt to ward seem to take meaning as adaptive to
off objectionable feelings by somatizing, the situation, is pertinent. As the ob-
mentalizing, and misperceiving the server removes himself from his fixed

reality of situations, the objectionable point of reference and analyzes the total
impulses and affects are again felt clouded situation for its import on the lysergized
in the aura of unreality, subject, he understands that what on

In summary, the peak of the symptom the surface may appear as hallucination

group is later in time as we proceed and delusion may actually turn out to
from normal behavior to somatic dys- be a penetrating insight or perception
function to mental and perceptual aber- the meaning of which may not be ap-
ration (Table 2 and Fig. 7). Normal be- parent to either subject or observer.

havior overlaps and appears to be sup- We conclude that the progression of
planted by physical complaints, which, mechanisms seen with LSD may be used
in turn, give way to ideational preoccu- either as a means of observing and dis-
pation, distortions of reality, and un-
reality feelings. The impression is that § Bockoven, J. S.: Effects of Social Situations

on the Quality of Interpersonal Relations and

a cycle is completed hv the return of Symptom Intensity in Lysergic Acid Psychosis,
affect. 1953 Annual Report to Gesehlckter Foundation.
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playing curious "pathological" phenom- pation in the mental sphere may accom-

ena or as a therapeutic aid in making pany any of these processes. A cycle
,lefe*lse mechanisms available for scrutiny seems to be completed with the return
to subject and therapist. The purpose of feelings of unreality.]

served will depend upon the skill, in- 8. After the sixth hour, all symptom
clination, understanding, and intention groups, with minor exceptions, show a

of both subject and observer, general decline.
Therapeutic potentialities of LSD are

Summary mentioned.
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