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I. Memory

Introduction. —~The results
studies of the effect of lysergic acid di-
ethylamide (1.SD-25) op memory suggest
that the minimai dose level at which im-
pairment becomes evident

of  previous

lics somewhere

between SOug. and 100pg.  Sloane and
Lovett Doust,* working at the 40ug. fevel,
and Jarvik et al.2 working at the S0ug.

level, found little or no evidence of memory
impairment in their studies. However, the
latter investigators reported that when the
dose level was raised to 100ug., scores were
significantly lower on four of the five visual
tests and on two of the four auditory tests
that they employed. Bercel et al.? who used
I;Lg/‘jkg. body weight, also found evidence of
impairment, but they studied
only one kind of material, a series of un-
related test words. The purpose of the
present study was to determine whether
memory for various kinds of material
differentially affected by LSD-
level between S0ug. and 100ug.
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TasLe 1=V odian Scores on the

Procedure, male
college graduates between the ages of 20
and 24, cach of whom had had & physical
exanunation and psychi

The subjects were 16

atric screening in-
terview  prior to the start of
The Wechsler Memory Scale * was admin.
istered to the subjects under control condj-
tions, and also after they had ingested
72ug. of 1.81).25 in distilid] water.  Half
the sample was tested Arst under control
conditions, and again two days later between
one and onc-half and three and one-half
hours after ingesting the drug. For the
other half, the order of the
was reversed. Similarly, the administration
of Form T of the Memor Scale
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the study.

two conditinns
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half
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for
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Results, - A preliminary analysis of the
data gave no evidence of significant practice
effects or of systematic differences in the
two forms of the Memory Scale,
data for all subjects were |

ated o the
ooled. Median
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of sigmbcance. For the Memory uoticnt,
which i hased on the sunt of seores on
the subtests, the difference wis highiy sy
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Comment— -The vesults of this study, n
conjunction with those of carlier investiga-
tors, indicate the minimal dose levels of
LSD-25 at which impairment of memory
for various kinds of material becomes evi-
dent. In Table 2, the findings of the dif-
ferent studies are compared. The Table
shows that the minimal dose level required
to impair memory for prose passages lies
between 50ug. and 72ug; for series of digits,
above 100ug.; for geometric figures, be-
tween 40ug. and 72ug., and for paired
associates, between 72pg. and 100pg.

Jarvik et al.2 have observed that the results
of such studies as the present one “‘do not
indicate whether the impairment [produced
by LSD-25] is due to the inability to learn,
the inability to retain, or the inability to
express what has been remembered.” In
tests of immediate memory, the interval
between the learning of the material and the
test of its retention is so brief that inability
to retain probably cannot be distinguished
from inability to learn. IHowever, it should
be possible to estimate the extent to which
impairment is due to inability to express
what has been remembered, by substituting
tests of recognition for tests of recall or
reproduction.

Finally, it should be noted that this study
has dealt with only one aspect of the effect
of LSD-25 on memory. No data, for exam-

TABLE 2-—Presence or Absence of Iimpairment of
Memory for Various Kinds of Material as a

uncfion o

Material

Prose passages — — + +
Series of digits — - _
Geometric figures - by

Paired associates — - 4

* Blank spaces indicate that memory for the material in ques-
tion was not tested in the particular study. Presencs of impair-
ment is)'mdicamd by the plus sign (4): absence, by the minus
sign (—).

t Sloane and Lovett Doust.:

$ Jorvik et al.?

§ Present study.
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abiliey o reeatl it a later date the events .
that ek prace while be was under the '
ilaetee o the g Prom the literuture,
ot reccives the mupression that the sub- ¢
ject’s memory for his experiences in the *
drug state is unaffected, but we have often -
observed at least partial amnesia for these = .
experiences on the day following the in-
gestion of the drug. R
Summary.—LSD-25 in doses of 2pg.
significantly impaired memory for only cer-
{ain kinds of material, as measured by the
Wechsler Memory Scale. On the one hand,
the ability to draw geometric figures from
memory, the ability to reproduce brief prose
passages, and the ability to count backward,
say the alphabet, and perforin serial addition
were all affected by the drug. On the other
hand, the ability to learn paired associatés, -
the ability to repeat series of digits, onetﬁa-\ .
tion for time and place, and memory : for®’
personal and current information aW o
to be unaffected by the drug at the dose
level employed. Lo e

II. Abstract Thinking

Introduction—Previous studies of the..
cffect of LSD-25 on abstract thinking have
yielded inconclusive results. Isbell et;al.®
working with tests from the Goldstéiny
Scheerer battery, and Primac et al.,? works,
ing with the Wisconsin Card Sorting Test;
found no evidence of impairment in their
studies. Levine et al.8 who used the Wech-
sler-Bellevue Intelligence Scale, concluded
that 1.SD-25 does impair abstract thinking.
Most pertinent to the present paper are the,
observations of DeShon et al.,? who sﬁ‘dldf
clinically the effect of the drug on pverd -
interpretation: “While the responseﬁ
predominantly concrete; a wide range
abstractions was still revealed, with & sige
nificant number of answers lying i the
overgeneralized tangential area of
crete-abstract spectrum.”  These invegtigh-
tors likened the interpretations gtvh ﬁy
normal subjects under the 'mﬂuence'offgﬁ.'@~
25 to those given by schizophrenics. RPN
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EFFECTS OF LSD-25 ON INTELLECTUAL FUNCTIONS

We have routinely used proverb interpre-
tation in the mental-status examination of
subjects under the influence of the drug,
and have been impressed by the concreteness
of the responses obtained. Subjects asked
what is meant by “A rolling stone gathers
no moss,” for example, have tended to
respond literally in terms of stones and
moss, instead of translating these symbols
into the abstractions that they represent.
The publication of the Gorham Proverbs
Test 1 provided an opportunity to check
rigorously the clinical impression that LSD-
25 does impair the ability to interpret prov-
erbs. Recent studies have demonstrated
that the Proverbs Test can differentiate
both organic and schizophrenic patients from
normal subjects who have been matched
“with the patients for intelligence.!*:*?

Procedure—The subjects for the study
of proverb interpretation were the same as
those employed for the study of memory,
and the same research design was used in
the two studies. The Proverbs Test was
self-administered between two and four
hours after the subjects had ingested LSD-
25, directly following the administration of
the Wechsler Memory Scale.

Results—All the test records were scored
by two judges, with a reliability of 0.92

(Spearman’s p), demonstrating the relative
objectivity of the Proverbs Test. A pre-
liminary analysis of the data gave no evi-
dence of significant practice effects or of
systematic differences in the two forms of
" the test (Clinical Forms I and II), and so
" the data for all subjects were pooled. The
. quantitative results were as follows: Under
control conditions, the subjects obtained a
median score of 19.5; after ingestion of
L.SD-25, the median score dropped to 13.5.
The difference in scores under the two
conditions was significant at the 0.01 level,
as determined by Wilcoxon’s test.

A qualitative analysis of failures (re-
sponses receiving no credit or only partial
credit) under the two conditions was also
carried out. Following Terman and Mer-
rill® two major types of failures were

Stlverstein—Klee

distinguished : concrete responses, in which
the proverb was taken literally; and incor-
rect abstractions, in which the symbols were
translated into abstractions, but inaccurately.
The following examples were actual re-
sponses to the proverb “When the cat’s
away the mice will play”:
sponse—"‘There’s no cat to watch, and so
the mice have a good time”; incorrect ab-
straction—“If no authority is present, a
group ordinarily will revolt if given the
opportunity.” The subjects had failures of
both types not only under the influence of
the drug but also under control conditions,
with incorrect abstractions predominating
in both cases.

Comment.—The results of the quantita-
tive analysis resemble those obtained by
Gorham in a study of chronic schizophrenics
and normal subjects, matched for intelli-
gence. Considering only the findings for
subjects of high intelligence, roughly com-
parable to the college graduates of the
present study, Gorham’s normal group ob-
tained a mean score of 19.2, while the mean
score of the schizophrenic group was 12.6.
In the present study, the corresponding
(control and drug) median scores were 19.5
and 13.5, respectively. The similarity in the
results of the two studies suggests the
desirability of a rigorous comparison of

concrete re-

the interpretations of schizophrenics with
those of normal subjects under the influence
of LSD-25, employing qualitative as well,
as quantitative analytic techniques.

The findings of the qualitative analysis
were not consistent with earlier clinical im-
pressions, in that the majority of failures in
the drug state were not concrete responses,

but rather incorrect abstractions. This dis-

crepancy may be due to the fact that in
preliminary work the proverbs were pre-
sented orally and oral responses were re-
quired, whereas in the study the proverbs
were presented in printed form and the
responses called for were written ones. Per-
haps subjects respond on a higher level of
abstraction in writing than they do orally,
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but there is no empirical evidence on this
pont.

Summary—LSD-25 in doses of 72pg.
;signiﬁcantly impaired abstract thinking, as
“sneasured by the Gorham Proverbs Test.
The difference in scores under control and
under drug conditions resembled the dif-
ference reported in the scores of normal
subjects and chronic schizophrenics. Con-
trary to expectations, incorrect abstractions
were commoner than concrete responses not
only under control conditions, but also in
the drug state.

The Psychiatric Institute, University of Mary-
land.
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