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, _ ; , ' r ,! , ; , , , , , the eye rather than by u_ of art artificial pupil

"' c_,__ "_'_ I s,_ _,_T_ " (Fig. 2). Here, effective pupil size is greater,

,.o _ Lso-**.--. ,* shifting both control and drug curves down,_ _ -.--------_.,¢-,,L_, ,.. somewhat, but the difference in threshold
l'X_k _"7"*_'_ values is comparable to that in Figure 1. One

o• '_: _ "* of these two Ss failed to show a significantly

...... greater drug effect on the photopic threshold
and also had a statistically significant pre-

, ponderance of larger LSD variances (p < .05).
<

z ...... This S, particularly, complained of being
1 ; _ ; ; _ ; _ , , _ distracted by (minimal) outside noises, but, in

, o , , , , .... , ,, g ._ .s., general, Ss reported the feeling of an inabilityMINUTES IN THE DARK
to maintain directed concentration and atten-

Fie.. I. Averaged foveal and 8*-par_oveal dark-
adaptation curves using 2-mm.artificialpupil, tion with LSD as well as they could normally.

Greater inattention in this experimental

compared with that for the scotopic thresholds situation, whether related to stability of visual
by means of a t test. The drug had a sig- fixation or not, might well lead to increased
nificantly greater effect on the photopic variability and perhaps to a bias in favor of a
threshold for each of the four Ss (p < .005). higher threshold as well. Consequently, a
The variances for the LSD points were corn- procedure was used with three Ss designed to
pared with those for the control points by maximize pomible effects of inattention if they
means of a sign test, and the drug variances were present. Instead of using the shutter, E
were quite randomly larger or smaller than presented the test stimulus continuously,
the corresponding control variances along each always starting a trial well below threshold and
curve, increasing the luminance of the stimulus

With LSD the Ss generally reported greater slowly until S reported that he perceived it.
difficulty in maiutaiuing steady fixation be- Presumably, if S's attention wandered at
cause the fixation point seemed to "jump times, the light would become brighter than
around." If fixation were not as constant, the necessary for detection before he would notice
drug threshold values might be artificially it, leading to a higher average threshold and
raised at the beginning of the foveal curve and greater variability. Data were also collected
lowered toward the end due to inadvertent using the same procedure as with the other six

shifting of the test stimulus from cones to rods. Ss (with shutter), but since the essential issue
The last three points in the LSD foveal curve here was a comparison between the two .,.
of Figure 1 do in fact tend downward, although methods of stimulus presentation only, the ._

there is no comparable tendency toward rein- _ _ _ , _ _] _ , ,. _ , _ , •tively greater threshold elevation in the early ,., cE.r_ F,x..** s,ot_,,_T,o. ..

part of the curve. The LSD scotopic values _ _ ], _o-_-

may perhaps be slightly too high due to _ °°-_ 1 _ c_,_c_..--.. ..°occasional inadvertent shifting of fixation from 8 .... \'x 4 _.._'_,"_ ,_
the fixation point toward the location of the _ \Ne !_.

test stimulus. The apparently greater elevation _i_i _-'_'0"--_ %_\' '°!o.sin photopic as compared with scotopic thres- - . -- ..

able terms of less constant fixation. With an _',,,artificial pupil, however, a moderately large _
eye movementcouldshift the stimulusspot ....
out of view altogether, leading to a bias in the
direction of a higher threshold throughout the _ _ J" t_______,° __.____c____. _ ,____ "_

MINUTES IN THE DARK

data. To check this possibility, pupil size was
FIG. 2. Averaged foveal and 8°.parafovealdark-

equalized for drug and control conditions with adaptation curves with natural pupil dilated by
two Ss by the instillation of homatropine in homatropine.
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natural pupil was used. The results were DlSCtTSSlO_

practically identical for the two procedures, We must conclude that LSD :raises the
and none of the Ss showed greater variability absolute visual threshold a small but definite
for the LSD values in either method of stimulus amount and that this elevation is not due to

presentation, interfering visual hallucinatory effects, inat-
Finally, a few dark-adapted threshold values tention, or impaired ability to concentrate.

were obtained with the last three Ss using an This conclusion and the finding that the
artificial pupil. Following the light adaptation, photopic threshold is raised more than the
S merely waited in the dark for 10 rain. and scotopic threshold are consistent with the
for 30 min. The results were comparable to occurrence of inhibitory effects on cortical
those for the first four Ss with respect to synaptic activity (5, 7). Purpura (7)interprets
photopic and scotopic threshold differences, the electrophysiological data as indicating a
but under this condition all three Ss showed differential inhibition of axodendritic activity
significantly less variability in the LSD values in nonspecific corticipetal and corticocortical
(p < .01). synapses. It is not known that such an effect

Subjective Reports would necessarily depress the psychophysieal
threshold response to light stimuli; but bright-

The subjective effects of apparent movement hess vision in man depends largely or wholly
of the fixation point and inability to concen- on the visual cortex, and cone vision probably
trate as well with LSD have already been depends more on the complete integrity of
mentioned. Other effects common in the litera- cortical functioning than does rod vision (8).
ture on LSD were also reported by the Ss, The drug LSD causes no change in over-all
principally distortion in the time sense, cerebral oxygen and gluco_ metabolism (10),
magnification of apparent distance, increased so that effects as great as those produced by
tension, restlessness, and feelings of unreality, anoxia would be unlikely. Blough (2) has
Of particular interest here, however, were demonstrated that at doses relatively much
comments related to the difficulty of seeing the higher than those used in man, LSD raises the
test stimulus. With LSD, some Ss said that the absolute visual threshold in the pigeon, but
test light was "harder" to see because it this effect was probably mediated subcorti-
seemed "dimmer." Some said it was "easier" cally. In the cat, Evarts et al. (3) have found
to see because it appeared "brighter." No S that high doses of LSD decrease synaptic
at any time gave any indication, however, transmission at the lateral geniculate nucleus
that he experienced interfering hallucinatory and, to a much lesser extent, at the retina,

, effects. All Ss seemed willing to talk about while Purpura (6) reports that doses more
their subjective impressions and feelings and comparable to those used in man facilitate the
described a variety of both specific and vague primary cortical response to photic stimulttion
effects. It does not seem reasonable, therefore, of the eye.
that they were experiencing any significant Whether hallucinatory activity would be
hallucinatory activity without reporting it. reflected in greater threshold elevation has not

Other Variables been determined, since Ss apparently did not
experience hallucinatory effects. This result

The data were additionally analyzed in the raises a question of the generality of the pre-
following respects with essentially negative sumed hallucinogenic potency of LSD in
findings. There was no demonstrably significant
effect of LSD on rate of dark adaptation. No normal Ss. At the same time, it is relevant to
consistent pattern of individual differences note that psychotic and neurotic patients have
appeared in relation to threshold difference, shown an elevated absolute visual threshold
variability, and subjective reports; and no (4), indicating another possible point of
trend occurred due to practice over the four similarity between the effects of LSD in.
weeks of testing. Other conditions and/or a normal Ss and the behavioral manifestations
larger number of Ss might, of course, establish of more naturally occurring psychological
hypotheses in these respects, disorder.
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