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Organicity Measures Following

Repeated LSD Ingestion .,
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we animal exper'_nents have indicated LSD (25 mg/kg) have been shown to cause th,
qhat relatively large doses of lysergic acid cellular brain damage in rats; however, 1 :aw,
|iethylamide (LSD) can produce changes in mg/kg did not produce similar results. '_ of i
tentral nervous system (CNS) fmmtion Two studies on humans have examined e_.i.
wehich persist for periods of time considera- EEG mad performance differences between the,
_ly longer than are usually estimated as heavy LSD users and non-using comparison fi_'
@eces._try for drug detoxication. Adey 1 re- groups. Blacker et al_ found EEG, test, and lh:v
ports eats given a single dose of LSD in interview abnormalities in some chronic a_:,
amotmk_ of 80_g/kg showed disruption of LSD t_ers which were suggestive of minimal eiii,
conditioned responses and accompanying brain damage; over-all, however, they re- _ or-"
dectmencephalographic (EEG) changes garded their findings as inconclusive with
which persisted for 20 days. Shmq)e et al e respect to LSD-induced CNS dmnage. Co-
_und that two of four squirrel monkeys hen and Edwards_ administered the Hal-
_ven daily doses of from 10 to 40pg/kg stead-ReRan battery and other tests to 30 h
required four to six months after discontinu young persons who had used LSD 50 or s,
h_g the dru_ to regain the predrug level of more times and to a comparison group of n
proficiency for difficult visual size di_rimi- the same size. Of the 15 measures recorded, d
_ation tasks. Otis replicated this experiment the LSD group showed significantly poorer r,

u_ing a larger sample and doses of from 10 performance on two tests of visual percep- ! P
100,_,g/kg. He found similar impairment tion and spatial orientation, c

_f both easy and difficult discrimination Retrospective studies of this type on hu- 1
O

l_stlng for several weeks (L.S. Otis, written mans are subject to several weaknesses: (1) t!
csmmunication, March 7, 1969). Single ad- Regardless of how carefully the comparison (
ministrations of extremely large doses of group is matched with the drug-using sam- a

ple, there is still no assurance that dif- !
Submitted for publication July 18, 1969. ferences between the groups are not due to q
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_lifotxda, Los Angeles. Dr. Arnold is at the Unl- predrug factors aasociated with the willing- r
v_sity of California, Santa ]Barbara, and Dr. Freed- ness to repeatedly ingest potent mind-alter- t

man is now at the University of Cl:dcago. ing substances. (2) Drug users typically era- ("
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(3) Unless the subject _ institutionalized it eral scotoma; a 14-year history of heroin addic- [
is difficult to separate acute from permanent tion and alcoholism; repeated psychiatric hospi-
or semipermanent drug effects. (4) Dif- talizations; and a seven-year history of severe

ferences in test scores may be due to dif- emotional disturbance resulting in inability to _ferenees in motivation between the drug- work.
The 16 subjects tested were all white, twelve -:

user and comparison samples. The first male and four female, with a mean age of 40 _.:

three of these problems could be resolved by (range 28 to 51). All but one had attended l"testing before and after a relatively long college; four held bachelors, and four had ad-
series of LSD sessions administered in psy- vanced degrees. Six were currently working in i:
chotherapy; there is, however, no opportuni- the general area of the arts, and three others _'
ty for such a study in this country at the had done so in the past. Ten initially received I

pre._enttime. LSD in psychotherapy and six in an expert- I
In view of these weaknesses, it is leglti- mental setting. Of fl_e latter group, three had t

mate to question the t_cfulne_ of another psychotherapy in another context, making a to-
retrospective study of the relationshlp, if t_fl of 13 who had received some psychotherapy.

The median number of medical LSD expo-

any, between organicity and LSD. We fc_l sures was 20 (range 1 to 100). Thirteen had _,

that there are at least two justifications for subsequently used LSD one or more times t
such an attempt. First, the fairly widespread under nonmedical conditions; only five, how- _:
use of LSD among young people, and the ever, had used LSD during the 12 montks [
pronounced behavioral changes that fre- preceding the testing. The median number of

l quent]y accompany heavy use, make it a combined medical and nonmec:'cal exposures [|
matter of social concern. It is worthwhile to was 75 (range 20 to 1,100). The usual medical
establish broad limits at le,qst which bracket dosage was around 150ug to 200#g; four re- [

posslb]e LSD-induced organicity--retrospec- spondents, however, reported taking doses in [
to cause rive studies czn accomplish this. Second, if excess of 500pg under nonmedical conditions.Most had experimented with various other

_ever, 1 successive studies reveal a consistent pattern drugs, especially in the hallucinogen group, i

"_ of impairment, this would provide stronger 'I_,elve }rod taken peyote or mescaline and fmmlned evidence of drug-related organicity. One of five had done so prior to their initiation to
between the main purposes of the pre_nt study is to LSD. Six had taken the strong hallucinogens I
_parlson further explore Cohen and Edward's finding other than LSD (peyote, mescaline, psilo- [

est, and ' that deficits in psychological test perform- cybine, mushrooms, dimethytryptamine [DMT], [
chronic mace for the I__D sample occurred in spe- and dimethoxymethyl-phenylethylamide [STP]) [
ninlmal cific abilities (visual perception and spatial twenty or more times. Six had experimented t
hey re- _ orientation), but not in other areas, casually with the opiates. Use of sedatives and !,
ce with stimulants was moderate, with no intravenous

Methods injection of methedrine. Twelve had used mart- [:ge. Co-
_e HaL huana, _lthough only eight had done so more

_ubjects.--Sixteen subjects were selected than tentimes.
to 30 , from a larger follow-up interview study of per- A comparison group of 16 was selected from

50 or
sons receiving LSD in a medical setting. In the a control group of 60 used in the main study.

roup of ' main study, a sample of 300 persons was ran- They were matched for sex, and the means of
c,orded, domly drawn from a population of 750 who age and education. Since 13 of the LSD group

poorer _ received LSD either in an experimental or had received psychotherapy, the same number [
percep- _ psychotherapy setting from one of three physi- were obtained from a randomly drawn pool of _

clans in the Los Angeles area during the period persons who received non-LSD psychotherapy

on bu- 1956 to 1961. The criteria for inclusion in the from the same therapist. This group received _
es: (l) organiclty testing were: (1) 20 or more inges- psychotherapy during a period when the thera-

parlson tions of LSD, including any nonmedical use; pist was not using LSD in therapy and ex-
(2) respondent still living in the Los Angeles cludes patients for whom LSD would have been

lg sam- area; and (3) no evidence of gross psycho- eounterindicated in the judgment of the thera-

ot dif- pathology prior to the administration of LSD. pist. The amount of psychotherapy was some- !

due to Twenty-three subjects met the first two crite- what greater for the LSD group; there was a i!
_'illing- ria; however, three, declined to participate in mean of 38 months vs 23 months for the L
d-alter- the testing. Four additional subjects were ex- comparison group. Subjects exhibiting serious
lly em- eluded because of the following preexisting psychopathology were excluded on the same
lifficult pathology: brain aneurysm with residual bilat- basis as for the LSD group. The samples were
r drug.
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706 ORGANICITY AFTER LSD INGESTION--McGLOTHL1N ET AL

matched on occupation to the extent of main- testing. Exclusion of the two subjects with
laining the same proportion in the art-related possible acute drug effects did not substantially !
professions. Four of the comparison group had alter the results. In addition to the psychologi- -_=-.
used marihuana ten or more times, but none eal testing, a one- to two-hour psychiatric in-
had taken the strong hallucinogens. _ terview (by Freedman) was directed toward ',

Test Battery.--The test battery included the detecting any clinical evidence of organic ira-

two tests which differentiated the LSD group pairment in the behavior of life situation of ; s-i_i-:
in Cohen and Edwards study. 5 One (trail-mak- the LSD group. A! ,
ing A) measures the speed with which the v,.
subject can scan a series of randomly scattered Results T<
circles numbered 1 to 25, and connect them in A_._,._,
sequence.6 The second (spatial-orientation The mean test scores for the LSD and sr,_
test) requires the subject to walk-out a visually comparison groups are presented in the Ta- H,,,,.

presented map which he holds in a constant ble, along with the t-ratios of the differences. _"

position with respect to himself.7 This task is Also shown are the product-moment correla- m
similar to following a street map without ori- tions betw_n the rank-ordered LSD inges- C.,
enting the map to match the geographic coordi- tions (highest rank given to largest number l,
nares. The Porteus maze, s Minnesota pereep ....
to-diagnostic test (MPDT), 9 and Witkin's ingestions) and the test scores. The tests are .._[!
embedded figures TM were added to explore fur- ordered such that high scores in the Table t___]_:
ther possible LSD-related deficits in the visual are in the favorable direction for the first Po_,
pe=eeption and spatial orientation areas. The eight rows, and low _ores represent better Em_
Porteus maze is a more complex task of the performance in the last six rows. The ---

trail-making test, and has been used to detect square-root transform was applied to the _
brain damage. In this al)plication, the score was raw scores of the MPDT, the Porteus maze,

the time required to complete the five most and the embedded figures to correct for b
difficult mazes from three series without error, skewl_e_, the !

The MPDT measures the well-known tendency The Shipley-Hartford general intelligence, and
for CNS-damaged subjects to rotate designs
when asked to reproduce simple figures. The estimates have been reduced by seven points st_li
score is the amount of rotation in degrees _the amount this te_t has been found to ., fer,,n
summed for six designs. A 12-item short form overestimate the full-scale WAIS intelligence ev(,_.
of the embedded figures test u was used, and cmotient (IO)J ,_ The estimated mean IQs ¢ gr(m:
failed items were scored as requiring three for the LSD and comparison groups are apl)n
minutes. In addition to forms A and B of the virtually the same--12I and 122 respective- the,
trail-making test, three other tests from the ly--which is still quite high, although not quii_
Halstead-Reitan battery were included: the exceDtionally so for this educational level, ly i_;

category, rhythm, and finger oscillation testsY-' Only one measure, Halstead's category for
The Shipley-ttartford test was administen_ as test, yMded a significant difference between _M
a measure of general intelligence3a This test the two groups. The mean number of errors fig1also provides separate scores for verbal and
abstract abilities. Finally, Guilford's associa- made on this test by the LSD group (57.3) of
tional fluency test was included to provide was larger than that for the comparison sigJ
another measure of verbal ability34 group (39.6) beyond the 0.01 level of con- an_

Proeedure._The testing was done by an ex- fidence. This is a nonverbal measure of abil- th:,
perienced person not involved in the remainder Jty to discern abstract principles, and also six
of the study. Subjects were paid $20.00 for involves memory for a sequence of presenta- in(:
their participation. To help control for motiva- tions. The relatively high error scores on • sig
tion, a bonus of $2.00 additional was promised this test were fairly uniform for the LSD co_

and paid for each of five unspecified tests on group--only two subjects scored below the tm
which they scored above the norm. With the mean for the comparison group. The cor- fix,
exception of two subjects, control for acute relation between category test scores and ca_"
effects of drug use was not a problem. One
subject had used LSD on the day prior to the rank-order LSD ingestions (0.36) was not trc
testing, and one was such a chronic user of significant. The LSD group also obtained a s(_t

LSD and other drugs as to make his self-report lower mean score on the abstract portion of nu
of pretesting behavior of doubtful validity. Of the Shipley-Hartford, which is somewhat (':_'
the remaining 14 subjects, only three had used similar to the category test, although this ' A,
LSD within the 12-month period preceding the difference was not statistically significant. _ ti(_
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ORGANICITY AFT.ER LSD INGESTION--McGLOTHLIN ET AL 707

,ith Mean Test Scores for LSD and Comparison Groups and Correlations of Rank-Order LSD
_lly Ingestions With Test Scores

_gi- Mean
in- Correlation

ard LSD Comparison Difference LSD vs Test

jlrn- Test No.----- 16 No. = 16 Comparison-- LSD t-ratio Scores

O_ Shipley-Hartford
Abstract 30.9 33,8 2.9 1.4 --0.07

Verbal 36.1 34.3 -- 1.8 1.3 0.01

Total 67.0 68.1 1,1 0.4 --0.06

Associational fluency 20.7 18.3 --2.4 0.9 --0.04

Ind Spatialorientation 29.2 31.0 1.8 0.7 ---0.53*

Ta- Halstead battery
Finger oscillation (preferred hand) 50.4 5].9 1.5 0.6 0.39

ces. Finger oscillation (nonpreferred hand) 45.7 47.6 1.9 0.9 0.39

e]a- Rhythm 27.4 27.0 --0.4 0.4 0.59*

_eS- Category (errors) 57.3 39.6 -- 17.7 2.8t 0.36

iTber Trail making A (seconds) 31.0 26,1 --4.9 1.6 --0.08

are Trail making [3 (seconds) 69.2 71.2 2.0 0.2 --0.28

able M PDT (_/degrees deviation) 4.8 4.1 --0.7 1.1 0.43

!_rst Porteus maze (_lseeonds) 21.9 19.1 --2,8 1.3 --0.17

?tier Embedded figures (_,fsecconds) 24.9 22.8 --2.1 0.6 0.22

The • Significant beyond the 0.05 level of confidence.
the /r Significant beyond the 0.01 level of confidence.

I_ze,

for Neither of the tests which differentiated The LSD group scored somewhat higher
the LSD and comparison groups in Cohen than the comparison group on verbal ability

ence and Edwards study, trail-making A and as measured by the Shipley-Hartford mid
pints spatial orientation, showed significant dif- associational fluency tests. The significant
d to ferences in the current study. Both, how- positive correlation (0.59) between LSD

;ence i ever, did show poorer scores for the LSD ingestions and SCOl"eoll the rhythm test may
IQs ¢ group, and the difference for trail-making A be an artifact related to the occupations of

; are i approached signific2nce. On the other hand, those with the largest number of LSD inges-
_tive- 1 the difference between the means for the tions. Six of the eight highest users are, or

not ! quite similar test, trail-making B, was slight- had been, in art-related professions, al-

l. _ ly in favor of the LSD group. The results though only one was a musician.
_gory for the other three visual-perception tesflq The psychiatric interviews did not reveal

.ween (MPDT, Porteus maze, and embedded clinically significant signs of organic impair- t
_rrors fgures) all showed small differences in faw_r ment in behavior or life situations. For _i

57.3) of the comparison group, but none were some, there were charaeterlogical and psy- 1_
_rison significant. In smmnary, the mean perforln- chological features which were somewhat ec-

' con- anee for the LSD group was poorer than centric; but, over-all, the ability to judge, to f
i abil- that for the comparison group on five of the acquire competence and new learning, to
t also six visual-perception tests, but none of the focus attention and concentrate, to recall

senta- individual differences was statistically and retrieve relevant information appeared i
c_ on significant. The rank-order LSD ingestions intact. Where unusual personality traits _i
LSD correlated negatively with the spatial orien- were encountered, they seemed to have been

w the ration score (-0.53, P < 0.05). The other present in the pre-LSD life history, style,
cor- five visual tests did not show either signifi- and subculture of the subjects.

s and cant individual correlations or an over-all
Comment and Conclusions

_s not trend between LSD ingestions and test
ined a scores. In Cohen and Edwards study, the The weaknesses of the between-group de-

:ion of number of LSD ingestions showed a signifi- sign limit the confidence of any conclusion I
mwhat cant positive correlation with trail-making concerning a causal relation between LSD l
:h this A, but was tmrelated to the spatial orienta- use and differences in group scores, although
nt. tiontest. the present study is probably less vulnerable

' Arch Gen Psychiat_Vol 21, Dec 1969

}



708 ORGANICITY AFTER LSD INGESTION--McGLOTItL1N ET AL

to tmcontrolled variables than was the case Arguing against an LSD-related interpre-
ter the two previous studies with humans tation of the lower scores on abstract ability tre
(Blacker et al and Cohen and Edwards). is the fact that neither the category test nor pc:
The method of fornfing the sample was not the abstract portion of the Shipley-Hartford th(
dependent on vohmteers, and the subjects correlated significantly with the number of ea_
were considerably more removed from the LSD ingestions. Also, Cohen and Edwards del
immediate emotional upheavals and other found no difference between LSD and com- Im
long-lasting, but nonpermanent effects of parison groups on the category test mnong a ad
LSD and the drug-using milien, than were sample with a mean age of 22. p_)
the younger samples. On the other hand, The failure of the present study to find I×):
while subjects exhibiting gross pre-LSD psy- more than minimal support for the impaired
chopathology were excluded, we still cannot performance on visual-perceptual m_d spa-
eliminate the possibility that between-group tial-orientation tests reported by Cohen and
differences are due to prior factors associ- Edwards may indk_te that such effects per- _
ated with the decision to use LSD repeated- sist for a relatively long time following the th,.
ly. useof LSD,but are not permanent.Cohen ,h,:

In terms of over-all results, our study and Edwards subjects were asked not to use RJ
agrees with those of Blacker et al and Co- LSD or other drugs for a period of 48 hours ,x_,
hen and Edwards, ie, there is no generalized prior to the testing, but the majority were I '_'_
evidence of organicity in the LSD group, fairly regular LSI) users at the time of the :_
Certainly, any deficit that may exist does testing. By contrast, most of the subjects in ' I,:

_1111

not approach that shown by subjects with the present study had not used LSD within _:
neurologically proven brain lesions. Even on one year of the testing. The one subject who .:
the category test, on which the LSD group did use LSD on the day preceding the test- "I'L,
showed the poorer performance, the mean ing performed quite poorly on all the visual ]:_

number of errors (57) is considerably short tests. The animal studies mentioned earlier ic ,:
of the mean-score norms of around 80 oh- also support this interpretation. Visual size limb,,
rained by persons with proven brain discrimination in monkeys was impaired for _;.
danaage)_ periods of weeks or months following re- "re_t

P(,rc,

On the other hand, the relatively poor peated administration of LSD, but eventu- • 7.

performance on the category test, coupled ally recovered to the original level (Sharpe Aft,_
with high scores on the verbal measures, is et al'-' and L.S. Otis, written comnmnication, d I%
consistent with an interpretation of a lesser March 7, 1969). Similar findings with re- s.
degree of organicity. It is well established spect to EEG measures in cats were report- Am_',
that abstract abilities are more impaired by ed by Adey. t
CNS damage than are verbal abilities, and In summary, three conclusions may be
the category test has been found to be the made from the present study. First, the re-
most sensitive subtest in the Halstead-Rei- sults confirm the findings of earlier studi_
tan battery for detecting organicity. _* A in that there is no evidence of generalized
high verbal--low abstract score combination brain damage related to the amounts of
is a clinical indicator of possible organicity, LSD ingested by this sample. Second, the
and the Shipley-Hartford was initially de- results provide only minimal support for
signed to provide an index derived from the earlier findings suggesting that performance
ratio of abstract to verbal ability (concep- on visual perception and spatial orientation
tual quotient). While the conceptual quo- tests may be permanently impaired by the
tient is no longer considered to be more repeated use of LSD. Third, there is evi-
than a warning indicator of possible organ- dence of moderate impairment of abstract
icity, it is of interest to note that six of the abilities among the present LSD group
LSD group, including the three heaviest which is suggestive of minimal brain dam-
users, obtained quotients below 85--a score age, although the experimental design does
level Shipley 1_ considered "moderately sus- not permit the establishment of a causal
picious" with respect to brain pathology, relationship. Should the opportunity arise to
Only one in the comparison group scored obtain pre-LSD and post-LSD measures on !
belowthisvaIue, a group receiving a long series of LSD '

Arch Gen Psychiat--Vol 21, Dec 1969 i
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pre-
ility treatments in psychotherapy, it would ap- lion of the series of treatments, and again
nor _ pear profitable to further investigate both after longer time intervals.

ford , the visual-perception deficits reported by an This research was supported by Public Health
r of i earlier study and the question of possible Service grant No. MH-13484 from the National In-stitute of Mental Health. Dr. Arthur Chandler, Dr.
ards deficit in abstract ability suggested by the Sidney Cohen, and Dr. Oscar Janiger provided the I

:am- present study. It would probably also be initial list of respondents; Dr. Alan Edwards made a

_g a advisable to investigate further possible tem- number of helpful suggestions based on his earlierwork in this area; Mr. John Williams performed the
porary vs permanent effects by conducting psychological testing; and Miss Kay Jamison and

find post-LSD testings shortly after the termina- Mrs, Judith Bemstein aided in the analysis.
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