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;hapter 1. THE FIGURAI, AFTER-EFFECT AND LYSERGIC _.:/::":
_ycho-A nalflic
1952. ACiD DIETIIYLAMII)E(LSD-25) !}:'_:::::

ppleton, New if': ::i::

y and Psycho- HAROLD KELM, M.A.) S. E. JENSEN, M.I). _ AND R,. W. RAMSAY, M.A. a _,..:. '.

Press, New There have been numerous repor_:s con- to test this prediction. Its second purpose :._ .,.

Darwinism on _rning the psychological and physiological was to compare the effect of LSD on the _": _'
Contemporary effects of lysergic acid diethytamide (here- figural after-effect with the after-effect of ::!_,, ;':"910. , :

.eric Theoru of after LSD; cf. 2). Some investigators have an acute schizophrenic group (4), using the. _:ii_:
1945. indicated that LSD in normal subjects pro- same apparatus and procedure for each.

_or_
Sezu-

i)any, London, _duces symptoms which have much in }' ?':'
• :common with schizophrenia. Physiological METHOD !;:".:

:s and Moral studies have shown that LSD affects the Subjects: Ten male alcoholic patients with iil/i:i.'i

;'rskies Press, conduction of stimuli at various levels in the an average drinking time (history) of 17.7 !:..-/:.
re and science, central nervous system. For example, it years were used in this study. The age range _;:":_'"

k of Sigmund
:s, New York, marked rise in the absolute visual threshold The age range of the schizophrenic group _"-'.

(1) and has a general inhibitory effect, upon was 18-56 with a mean of 34.9 years. This _,

mlity. Psycho- synaptic transmission in the brain (6). age difference is not statistically significant. .:-'-'",..:_.,:_

')f some aspects On the basis of these physiological studies Each alcoholic patient received a dose of 200 _,.,:.'
,ncepts of libi- it can be hypothesized that the inhibitory gannna of LSD for therapeutic purposes as _/:
)f gratification, action of LSD may be similar in effect to described in a.previous study by one of the !./-.
975-1009,1959. what KShler and Wallach (5) have referred authors (3). This is a dose that would cause , 'emitsandthe !.'"':
versity of Chi- to as a relatively high level of homogeneous a very intensive reaction in most normal _,.!:::_,

satiation (generalized inhibit.ion) in their subjects. Alcoholics, however, are relatively _i._:'(:
study of figural after-effect phenomena, resistant to this drug and 200 gamma had .., ., vr ::.

, According to K6hler and Wallach's theory, been arrived at as a dose that caused a ;,:..
/ an increase in _he level of homogeneous sufficient but not excessive reaction in the !'.',:"i

satiation will pr})duce a decrease in the average patient.within this group. These _....

magnitude of the figural after-effect. Thus patients were chosen on the basis of being .....
it can be predicted that LSD will decrease the ten next. male patients to be treated :L::':......

the magnitude of the figural after-effect, after the initiation of this study. ;:_',::Zc, _

• The first purpose of the present study was Apparatus and procedure: The apparatus .,

Saskatchewan Itospital, Weyburn, Saskat- and procedure were the same as in an earlier
ehewan, Canada. This research was supported by study (4). Each subject, (S) was tested
a Federal Health Grant, Project 607-5-196, and twice: * one day before receiving LSD and .... '
the Psychiatric Research Division, Psychiatric ;_,_ hours LSD. l_;fl, S's task was i::"i

• Services Branch, Department of Public Health, e,_._ after _r.e.._, _:
Saskatchewan. The authors would like to express to put his head in a headrest an(1 look into !ii"
tl_cir thanks to Dr. H. F. Osmond, former Super- a dark tunnel at the end of which he saw
intendent of the Saskatchewan Itospital, Wey ....
burn, Dr. A. Hoffer, Director of Psychiatric Re- two illuminated vertical lines, one above I.::_
search in Saskatchewan, and Dr. T.E. Weckowicz, another, and a red fixation point. He was i ::

r

former Research Psychiatrist, Saskatchewan instructed to look at the fixation point and <,,:
Hospital, Weyburn, for their encouragement and ,<.
criticism. _Ss were not available for testing until eight !',.

Mental Health Clinic, Newmarket, Ontario, 'hours after receiving LSD. Since these patients ;"
Canada. were released from the hospital soon after reeeiv- i_._

Department of Psychology, University of ing the drug, it was not possible to use a switch- i.
;_:: Alberta, Edmonton, Alberta, Canada. back design. !,'":
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• " T was reached, S was given a two-minute rest If, howe
and then made four more such alignments, when ot

:: eachseparatedby30seconds,whichserved adjusted
....... as control settings. While S was given a two- magnitn.

• :; minute rest, the two illuminated lines were a nega_

,... _ moved to the positions marked I as shown

.- .: _._ _ in Figure 1. (The lower I-line s;cas 0.250
inch above and 0.440 inch to S's left of the The f(

';:_ F-point; the upper line was 1.250 inch above the insp(
:! and 0.035 inch to S's left of the F-'point.) the end

" ..-'.i S was then instructed to look at the F-point served a_

for ten seconds(inspectionperiod)after meanco
i-_, whichthe lineswereimmediatelymovedto after LS

the T-positions and S, continuing to look at different
.'_:,:ili the F-point, made three alignments: im- alignmen

mediately, 30 and 60 seconds after the earlier a
inspection period• These alignments are a schizoph,
measure of S's recovery from the satiation been sign
or inhibition produced by tile ten-second orvariab

:-. inspection of the lines in the I-positions a_}d at each o:
are referred to hereaft'er as t est-time settings, represen_

•:': :... ' 7i ; each tesl;. -.: >!'i Four such inspection periods and respective ,

• ,.-,<. rest alignments were made, each separated , mean co
-:," ' by two minutes. Two minutes after the last : settings ,

: test alignment, S made four more control effect.

•:, - ,.):i settings(withoutinspection),eachseparated The n:
.?. by 30 seconds, are sumn

"_ With the lines in the I-positions, the ten- mean ma
second inspection period produces what plotted a

,.o-._ FIG. 1. Drawing of stimulus figures (one upper K6hler and Wallach have called a gradient magnitud

•_i and one lower illuminated line against a dark of satiation, or inhibition, extendi.ng from and after,"_,:i background) showing the relative positions of the
I- and T-linesand fixation (F-) point, the I-lines. When these lines are moved to different

the T-positions they are, as a result of these tests (one
turn a knob which moved the upper line gradients of inhibition (at the visual cortex), p < .005

,..: until the bottom and top lines appeared as phenomenally displaced away from the area different.
one straight line. Before each alignment originally occupied bv the I-lines. That is, .15). The

both lines (each 0.750 inch long and 0.001 the lower T-line is displaced to S's .right, after LSI
inch wide) were placed in the positions and the upper line, in the near alignment group (4
marked T as shown in Figure 1. (The lower position, is displaced to S's left. The magni- different';_ .

-.:, : •_ T-line was 0.250 inch above and 0.250 inch rode of this displacement is calculated by tests, but

• 'i_:i to S's left of the fixation (F-) point; the subtracting the control setting (without test. (two.
upper line was 1.250 inch above and placed, inspection) from the settings made after the tudes of

:. .(!

:.:.-:":ii.:} before each alignment., at a random distance inspection period (experimental settings), condition
" ..... of 0.050 to 0.250 inch to S's right of the In other words, this means that S, following signifiean

F-point.) This procedure was continued the inspection period, will see the lines as tailed tes

until S could make each alignment in eight being aligned when the upper line is objec- second tc
to ten seconds and no,, vary In(_re lhan 0.(15 _ive!v _,_his right of his control setting. This nine Ss il

•7_2 inch between settings. When ihis criterion is the usual "positive" figural after-effect, a "negati'

• .'!:,"l
t )'-:.{
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rote rest If, howevcr, S sees the lines as being _fli_;led ,, . ,
_mnelfts, whenobjectivelythe upper line has been _. :, ,'_:-.,'

h served adjusted to his left of his control setting, the _ ,:.,'i.::"-",""

°' i' > : 7:).: !::
'n a two- magnitude in tiffs direction is referred to as _:,:, ._ .. ,:,.
ws were a "negative" after-effect. ( :,:::: _,.,
S sho_vn ' '')_':'": '/'

iS 0.950 RESULTS B£FORE L S 0

flofthe The fourcontrolalignmentsmade before o2

:hahove theinspectionperiodsand thcfourmade at

_-point.) the end of the session were averaged, -rod _ "
_] -- AFTE:R LS

F-point served as the control alignment. 3. m group 7:
t) after mean,control alignments in the before and _ .oo !i.:," ..,:_'_

loved to I after LSD condit.ions were not, significantly _ :: :-: : ,.-'.
. look at, t different (t = 0.83, p > .40). The control 0_

[_ts: im- alignments in this 'study compared with °

"ter the earlier and subsequent investigations with ..oz ' :):-._ :._
s are a schizophrenic and normal groups have not
_atiation been signifieallt ly different either in accuracy

I I I _

l-second or variabilily. The four test alignments made o $o 6o .... , _-. -..
ons and at each of the three test-times were averaged, T_sT T_.E, SECOMOS _.:: ._ :...

_ettings. representing the experimental aligmnent for Fig. 2. Group mean magnitudes of figurM (,:: ....' "' ".
spective each test-time. The difference between the after-effect. ¢ ._: ... :

,'.;. ,

,parated mean control and the mean experimental i:::.:.'", ! {:
the last settings was a measure of S's figural after- test two Ss without LSD and five 8s with _ !:: ::_
control effect. LSD displayed the negative effect. This _,.'_-....

parated The main findings of this investigation compares with nine out of ten and all _en !'-'r.
are summarized in Figure 2, where the group schizophrenic patients who showed a nega- -,,

the ten- mean magnitudes of figural displaeenient are tire effect, at the 30-second and 60-second i.-- .....

s what plo_ted against test-time. The group mean tests, respectively, in the earlier study (4). ;. ,: :.,
_radient magnitudes of d_splacement in the before (It might also be mentioned that subsequen_ .....
_g from and after LSD conditions were significantly investigation has shown that the figural : _ ': .!. .

eyed to different, at the immediate and 30-second after-effect of alcoholic and normal Ss has .....

of these tests (one-tailed t = 2.5, p < .025; t = 3.4, not differed significantly.) [; :.

cortex), p < .005, respectively), but not statistically
he area different at 60-second test (t = 1.09, p > DISCUSSION ':

rhat is, .15). The group mean displacements in the The main findings of the present stud)" .. ,
s right, after LSD condition and the schizophrenic confirm the prediction made earlier that ....
gnment group (4, Exp. II) were not significantly LSD will decrease the magnitude of the !

magni- different at, the immediate and 30-second figural after-effect. In addition, the results :. . : "
_ted by tests, but statistically different at 60-second reveal the presence of a so-called negative ; -,
without test, (two-tailed test, p < .05). The magni- after-effect when measurements were made ':z_;..
tier the tudes of displacement in the before LSD 30 seconds after inspection. This negative

;ttings). condition and schizophrenic group were effect was similar to a phenomenon reported ..
_llowing significantly different (p < ,001 by two- in an earlier study with a group of acute
lines as tailed tests) at all test-times. At the 30- schizophrenic patients (4). A comparison -.

s objec- second test, one S in the before-LSD and of the results of these two studies shows that "
_g. This nine Ss in the after-LSD condition showed the Ss with LSD did not differ signifcantly . ,
r-effect• a "negative" displacement; at the 60-second from the schizophrenic group at any of the

¢ v.
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test-times except the 60-second test period, peeled from an individual with a high level
- ,:, In this test condition only half the LSD Ss of generalized cortical inhibition. This is a

• displayed the negative effect while all the notion which perhaps should be considered
:.' .. schizophrenic Ss showed a negative effect, in further studies of tile figural after-effect

Further research is needed to determine the in atypical groups such as acl_te schizo-
_. parametersrelatedto this negativeeffect, phrenicpatients. T1MC

'_ It is possible that the above observed The results of these studies also suggest In re,
differences may be due to LSD effects on the possible usefulness of the measurement discove•

: ability to cooperate or impairment of Ss' of the figural after-effect as a technique in plants (
; capacity to make the required judgment, the study of LSD, related substances and human

• _ and may not necessarily be related to the various psychiatric disorders, been h
, hypothesized difference in development and literate

SUMMA RY

• . recoveryfrominhibition.If this werethe religiou
- case. however, one would expect greater Lysergic acid diethylamide (LSD-25) these sx
, variability between the judgments made administered to alcoholic patients decreased achieve

with LSD and without this drug, which is the magnitude of the figural after-effect and Albert
,.:, not supported by the data. Furthermore, if produced a so-called negative effect. The ries in

._ the above possibiliiy were true, one would magnitude of the after-effect and the nega- eded i_
: not expect the consistent pattern of test tive phenomenon were similar to the results these p
-: alignments as found in this study. Finally, reported in an earlier study with a gro(lp of are the

if the above criticism were valid, one would • acute schizophrenic patients. The LSD and" is deriv

expec_ differences in accuracy and especially schizophrenic figural 'after-effect patterns the Sot
: variability in dm control judgtnents between were similar to that which would theoreti- the se(

the drug and non-drug conditions, and be- tally be expecled from an individual with LSD-2:

tween the normal and schizophrenic groups, a high level ()f generalized cortical iuhibition, synthe_

As pointed out, earlier, the control align- REFERENCES effects:
...;,"_".i merits in this study, as well as those in other used in
:' '¢ , 1. BLOCGIt. D. S. Effect of lysergic acid diethyl-

i:,:. investigations with schizophrenic and nor- -tmide on absolute visual threshold of the thetie c
mM Ns, have not been found to differ signifi- pigeon. Science, 126:304-305, 1957. troduc(

.,-'..i cantly cflher in accuracy or variabiliIy 2. llov_,,_:1_A. am)(.)SMoNm H. The Chemical• "; " _ Basis of Clinical Ps!/chiatry. Thomas. Spring- Gordol
These data, _herefore, would tend to militate fiehl, Illinois, 1960. locybin

: ;: ag-dust the possibility that the resH]ts of 3. JVXSEN, S. E. A treatment program for alcohol- 11).
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• - The results of this study and earlier in- ;I;,u ;,15, 1962. ,
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,, :,j ., vesti_alious raise an interesting hypothesis oI'J'ecls:An investig:ttion of visu,d processes, cleus, v
,.,,.,, concerning the cortical funclioning of lhe Prec. Amer. l'hilos See., 88: 269-357, 1944• and is.

:':_ schizophrenic patient. The schizophrenic 6. MaRmXZZL A. S. Am) ItAI_.T, E. R. Evoked
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