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Effects of Ly.,,,'rgic Acid Dicth la,,,id.. ( I,SI)- 25) on

hlellectual Functions

ANTHUR B. SILVERSTEIN, Ph.D., and GERALD D. KLEE, M.D., Bcsitimor'e

I. Memory t'r,c,'d,m. Thc subj,-or> wcrc It_ male

lntroducli<m.--The results of previ_ms college grmluates between the ages ,f 20

studies of the effect of lysergic acid di- and 24. each _,f whom had had a l_hysicaI

ethylamide (LSD-25) on memory suggest examination and a psychiatric screenh_g in-
that the minimal dose level at which ira- terview prior to the start _)f the study.

pairment becomes evident lies somewhere The \Vechsler Memory .%talc * was adnlin-

• .between 50/_g. and 100/,g. Sloane and istered to the subjects under control condi-

Lovett DoustJ working at the 40_.K. level, lions, and also afler they had ingested

and Jarvik et al., 2 working at the 5()_g. 72/,g. of 12q)-25 in distilic,1 Walt*r, t|alf

level, found little or no evidellt'e of memory lhe sample wa_ tested tirol under ,.,mtrol

impairment in their studies. Itowever, the tend tions, and again two days later t:_txvc_'n

latter investigators reported that when the one and one-half and three and one-half

dose level was raised to ]00txg., scores were hours after ingesting the drug. For the

significantly lower on four of the five visual other half, the order of the two couditicms

tests and on two of the four auditory tests was reversed. Similarly, the administration

' that .they employed. Bercel et al., a who used of Form l of tln(" Memo, re .";,.ale [,receded

ltxg_g, body weight, also found evidence of the ,Mministratiol| of [:onn l i for half
impalirment, but they studied menlory for the sample, while this order was reversed

only one kind of material, a series of un- for the other half,

related test words. The purpose of the A'csu/ts. A l_reliminary analysis of th,"

present study was to determine wh,..ther data gave no evidence of siguificam luactice

memory for various kinds of material is effects or of systematic differcnc_'s in the

differentially affected by LSI)-25 at a dose two forms of the Memory So;de, ,hid >o lhe

level between 50_tg. and 100/,g. data for all suhjetts were t,_le, t. Median

Sutmaitted for publication April 10, 1958. >cores under c_mlrol and drug conditi_ms
The Psychiatric lnstimle, l:niversiLv of Mary- are shI_\\n ill Table 1. *l'o c\;',lua',v lhe

lan.t, sig|fi fi,'ance _)f the rvsuhs, \\(Ic_xons

The studies reported in this l,apcr x_eTe ore- II?;llchcd-1);liry, signedq':u/k> h-sl : wu, cm
due*,ed under the guidance and supervision ,)f Dr.
Ja¢ _b 1{. Fine_inger. Director of d_¢ P_xchialric 1,1_*3*,.'d._'£'Ct'IVCS on six t}f the st'veil .,,_:ldesl_,

Institute. were lower in the drug .q tic th/Ul nndvr

TAint.t: 1 - .l/c,,hatt .S'corcx _.,nthe [fQcll._'/cr .a,l,'mocy 5cm'c (%nfi'r (_,,ntro: a_l*:
Drug C'ondili,:.n.r

N'=16

SLI'Ut0SL ( ,_iIDt [ __I tic ]_ •

Personal aim Current lllIIU;Alt_i, Ht (llo_ old are re, '? "0,'he is ]'resl,lt!lll of _rlt
United _tales? ete.) _. . "_._a ,.,

Orielalatl,);l _13,'hat .*,.(al L s lhi:' What is th(. natih, of {by t,[a¢'e yell :tlt' i:l" _.h ) . ;.(I I!)
Mental ('( qtml ((x)unting b'v'k ward. _atqllg lib. all)_la|_,l lx'rforr!th_g seriai :,,hi_ii q,: _ 7.>, m05

k,,_l_al Memory (repmduvtion _.f bri_.f I)ro_' I,asSN: .s_ .. . l:_,_ i, i' ,i.[)l
Memor, a'.Spa*! (repetition o; q :,,._ *_t ,limits. f_)r'a'_m! and b:-ckward) r:: i_ !! _,
Vi$1IGI Repr0dtletl0tl (draw:.:; s lilpl *_ veolnetric figlHc_ fl'{llli lll*?lPort': .... i2.,, ](, * I/.1,1
A_g-_leittt(_ I,(_try/il)_ ,I,Itir/*d ;_Ss_._i:_I( S !'aS3 , e. g., II:ol;d-il,ITi. aThl '1:Y _,. !_,.. C." _ h J ,,k 'LL_ !4

MelImry ¢_llOti(!llI ....... :[._ " .!7 ' _! '.;J

¢ BP-.t_d _!71 _." (. xi i1' i1 1,'t -I. _H_' qlgl _|._ k- D?::_

i

, o



.'L :, ,4 _¢ .&f' l _ .; .q: , 1.... C[;I _2.:¢Y

c*)iltc:_:condili,m>,bt,Io_:J,,tli,eco( :i:e l"."I:a',-:>,:,i:!":"(m::-.,:on the ,_ubjeccs
d ff:'._"n:'"_, att:d1_,',] the c_>nvcnti(-,:ml' " .d,;b,v ::wn!: _La b_'ttr date the even_

:,f si._:n.n,-,,m'.. :,,r :i'_,*Nl<,._rv (..!u,,ti,';_:, tba! _,_& :,ia,w ,vkil_- hi- wa,_ under the
_'hith:-}lztsc,l_,t,:bt._un:,,f,,',,:t,;n;.d: _b.,-u, .,itlw drne. v:'_n_:theliterature,

tl]e subte-ts, :tit' dit]ervn,.'v ',_.:,.h:ghiy s:_ <_tt,:r_'c,:i_t'>,lht- Iml_rt'.-,_,Jonthat the sub- (
nilictnt, p.',t', t.))(.n',:ory for h}g exl_rh:nces in the .t

Comme,lt- -The results of this study, in di'u g st_tte is unaffecttx|, but we have Of_fl

conjtmction with those of earlier investiga- ot,,serv,',l at least partia! amnesia for tl_se
tors, indicate the minimal dose levels of expt.:icnces on the day following the in-
LSD-25 at which impairment of niemory gestion of the drug.

for various kinds of materkd becomes evi- Sumnmr 5 --LSD-2S in doses of 72,_g.
dent. In Table 2, the findings of the dif- siglfificantly impaired memory for only cer-
ferent studies are compared. The Table rain kinds of matc.rial, as measured by the
shows that the minimal dose le_'el required \Vechsler Memory Scale. On the one hand,
to impair memory for prose passages lies the ability to draw geometric figures from

between 50_g. and 72/xg; for series of digits, men:ory, the ability to reprodgce brief prose
above 100txg.; for ge,)metric figures, be- passages, and the ability to count backward,

tween 40/,g. and 72_,g., and for paired say the alphabet, and perfortn serial addition
associates, between 72t*g. and 100/_g. were all affected by the drug. On the ofl,ter

Jarvik et al.= have observed that the results hand, the ability to learn paired
of such studies as the present one "do not the ability to repeat series of digits,
indicate whether the impairment [produced tion for time and place, and

by LSD-25] is due to the inability to learn, personal and current informati_a
the inability to retain, or the inability to to be unaffected by the drug at the
express what has been remembered." In level employed.
tests of immediate memory., the interval
[mtween the learning of the material and the II. Abstract Thinking

test of its retention is so brief that inability [ntroduction.--Previous studies of the.

to retain probably cannot be distinguishc_2l effect of LSD-25 on abstract thinking have
from inability to learn. Ifowever, it should yielded inconclusive results. Isbdl et_l,_
be possible to estimate the extent to which working with tests from the

impairment is due to inability to express Scheerer battery, and lPrimac et al.,_
what has been remembered, by substituting ing with the Wisconsin Card Sorting _,st;
tests of rec6gnition for tests of recall or found no evideame of impairment ,in Omit
reproduction, studies. Levine et al.._ who used the Weeh-

Finally, it shouM be noted that this study sler-Bellevue Intelligence Scale. concluded
has dealt with only one aspect of the effect that LSD-25 does impair abstract thinking.
of LSD-25 on memory. No data, for exam- Most pertinent to the present paper at'_ tt_

observations of l)eShon et al.,* who

TAnI.E2.--Presence or Ahsen,'; of Impak'mem of clinically the effect of the drug onMemory for Uarious Kinds of Materiol as a
Function ,,f /),,.re ].evil* interpretation: "'While the res

predominantly concrete; a wide
Material 40/ag.{" r_)jag. _ 72)ag,§ lOOug._.

abstractions was still revealed, _itla
Prose passages ..... +- +

_rt_sotdigits ...... nificant number of answers lying
Oeometrlc figures -- -:

I'airoda_soeiat,,s - .- 4 overgeneralized tangential area
...................................

crete-abstract spectrum." These
* Blank spaces indi(._te that IlleHl(lTy [or the tl)at_)rtal in tlUt'S-

tion WaS not tv,*ted in tile particular study, l'resenco Of impair- tots likened the interpretationsment is indteatl_d b_" the piLlS sigll ( "}): a|,$l, rli,t,, 1)3 the ln_llUS

sign(-_. normal subjects under the influence'of iSloane and I_vctt Doust.,
+*Jarvik et al. '
i Preseutstudy. 25 t(> those given by schizophrertica. (_ "_,

• i_,
478 UoL 80, Oct.,,l_,_

a

{.



EFFECTS OF LSD-25 ON INTELLECTUAL FUNCTIONS

We have routinely used proverb interpre- distinguished: concrete responses, in which
ration in the mental-status examination of the proverb was taken literally; and incor-
subjects under the influence of the drug, rect abstractions, in which the symbols were
and have been impressed by the concreteness translated into abstractions, but inaccurately.
of the responses obtained. Subjects asked The following examples were actual re-

what is meant by "A rolling stone gathers sponses to the proverb "When the cat's
no moss," for example, have tended to away the mice will play": concrete re-
respond literally in terms of stones and sponse--"There's no cat to watch, and so
moss, instead of translating these symbols the mice have a good time"; incorrect ab-
into the abstractions that they represent, straction--"If no authority is present, a
The publication of the Gorham Proverbs group ordinarily will revolt if given the

Test x° provided an opportunity to check opportunity." The subjects had failures of
rigorously the clinical impression that LSD- both types not only under the influence of
25 does impair the ability to interpret prov- the drug but also under control conditions,

erbs. Recent studies have demonstrated with incorrect abstractions predominating
that the Proverbs Test can differentiate in both cases.

f)oth organic and schizophrenic patients from Comment.---The results of the quantita-

normal subjects who have been matched tire analysis resemble those obtained by
with the patients for intelligence, xla2 Gotham in a study of chronic schizophrenics

Procedure.--The subjects for the study and normal subjects, matched for intelli-
of proverb interpretation were the same as gence. Considering only the findings for
those employed for the study of memory, subjects of high intelligence, roughly corn-
and the same research design was used in parable to the college graduates of the

the two studies. The Proverbs Test was present study, Gotham's normal group ob-
self-administered between two and four rained a mean score of 19.2, while the mean
hours after the subjects had ingested LSD- score of the schiz6phrenic group was 12.6.

25, directly following the administration of In the present study, the corresponding
the Wechsler Memory Scale. (control and drug) median scores were 19.5

Results.--All the test records were scored and 13.5, respectively. The similarity in the
by two judges, with a reliability of 0.92 results of the two studies suggests the

(Spearrnan's p), demonstrating the relative desirability of a rigorous comparison of
objectivity of the Proverbs Test. A pre-
liminary analysis of the data gave no evi- the interpretations of schizophrenics with
dence of significant practice effects or of those of normal subjects under the influence
systematic differences in the two forms of of LSD-25, employing qualitative as well.

_"the test (Clinical Forms I and II), and so as quantitative analytic techniques.

the data for all subjects were pooled. The The findings of the qualitative analysis
quantitative results were as follows: Under were not consistent with earlier clinical ina-

control conditions, the subjects obtained a pressions, in that the majority of failures in
median score of 19.5; after ingestion of the drug state were not concrete responses,
LSD-25, the median score dropped to 13.5. but rather incorrect abstractions. This dis- ,

The difference in scores under the two crepancy may be due to the fact that in
conditions was significant at the 0.01 level, preliminary work the proverbs were pre-

as determined by Wilcoxon's test. sented orally and oral responses were re-

A qualitative analysis of failures (re- quired, whereas in the study the proverbs
sponses receiving no credit or only partial were presented in printed form and the

credit) under the two conditions was also responses called for were written ones. Per-
carried out. Following Terman and Met- haps subjects respond on a higher level of

rill, xs two major types of failures were abstraction in writing than they do orally,
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A. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY

but there is no empirical evidence on this 5. Siegel, S. : Nonparametrie Statistics for the
point. Behavioral Sciences, New York, McGraw-Hill

Summary.wLSD-25 in doses of 72t_g. l_ook Compaay, 1956.
6. Isbell, H. ; Belleville, R. E. ; Fraser, H. F. ;

.-cs!gnifieantly impaired abstract thinking, as Wikler, A., and Logan, C. R. : Studies on Lysergic
measured by the Gorham Proverbs Test. Acid Diethylanaide (LSD-25) : I. Effects h_ Former
The difference in scores under control and Morphine Addicts and Developmem of Tolermxce

under drug conditions resembled the dif- During Chronic Intoxication, A.M.A. Arch.

ference reported in the scores of normal Neurol. & Psychiat. 76:468, 1956.

, subjects and chronic schizophrenics. Con- 7. Prima_ D. W. ; Mirsky, A. F., and Rosvold,
trary to expectations, incorrect abstractions H.E. : Effects of Centrally Acting Drugs on Two

Tests of Brain Damage, A.M.A. Arch. Neurol.
were commoner than concrete responses not & Psychiat. 77:328, 1957.
only under control conditions, but also in 8. Levine, A.; Abramson, H. A.; Kaufman,
the drug state. M.R., and Markham, S. : Lysergic Acid Diethyl-

amide (LSD-25) : XVI. The Effect on Intelleeta_
The Psychiatric Institute, University of Mary-

land. Functioning as Measured by the Wechsl¢t'-Bellev_
Imelligence Scale, J. PsychoL 40:38.5, 1955.
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