
handed subjects are visibly greater than 
those of the left lobe. Only for one left- 
handed subject, who claimed to be 
strongly ambidextrous, are the responses 
of the left lobe visibly greater than 
those of the right lobe. It is apparent in 
the tracings of the right-handed sub- 
jects that no consistent tendency exists 
for the responses of one lobe to be 
markedly greater than those of the other 
lobe. 

For four subjects (top four rows) 
the left-lobe responses are clearly great- 
er than those of the right lobe. In all 
other cases, except one (bottom row), 
responses of approximately equal mag- 
nitude were obtained from both lobes. 
For the one subject the right-lobe re- 
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sponse was markedly greater than that 
of the left lobe. 

These experiments indicate that great- 
er responses to flash stimuli tend to be 
elicited from the right occipital lobe of 
left-handed subjects than from the left 
lobe, whereas no consistent differences 
were demonstrated for right-handed 
subjects. The experiments further indi- 
cate that the right-lobe responses, rela- 
tive to those of the left, are greater for 
left-handed than for right-handed indi- 
viduals. We conclude, therefore, that 
the differential amplitude of the re- 
sponses of the two lobes is related to 
handedness. Since, however, there is 
considerable overlap between the two 
groups in the relative magnitude of the 
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responses obtained from the two lobes, 
handedness cannot be predicted with 
certainty for a single individual on the 
basis of observed lobe differences. More 
data are needed to establish the proba- 
bility of being correct when predicting 
handedness from such lobular differ- 
ences. 
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Sleep: The Effect of 
Electroconvulsive Shock in Cats 
Deprived of REM Sleep 

Abstract. Three cats were deprived 
of rapid-eye-movement (REM) sleep 
for 10 days, and three were deprived 
for 12 days. All cats received an elec- 
trically induced convulsion on each of 
the last 3 days of deprivation, as well 
as on the 1st recovery day just prior 
to sleep onset. As controls, four cats 
were deprived of REM sleep for 12 
days and one was deprived for 10 
days; the controls received no convul- 
sions. Compensatory increases in REM 
sleep during recovery days were 
present in the convulsed animals, but 
were substantially lower than the re- 
covery increases of control animals. 
During recovery REM sleep, convulsed 
cats did not display the exaggerated 
bursts of eye movements and body 
twitches seen in the nonconvulsed 
controls. 

A major consequence of the selec- 
tive deprivation of rapid-eye-move- 
ment (REM) sleep, whether accom- 
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were substantially lower than the re- 
covery increases of control animals. 
During recovery REM sleep, convulsed 
cats did not display the exaggerated 
bursts of eye movements and body 
twitches seen in the nonconvulsed 
controls. 

A major consequence of the selec- 
tive deprivation of rapid-eye-move- 
ment (REM) sleep, whether accom- 
plished by arousals at the onset of 
each REM period (1) or by drugs (2), 
is an abrupt rise in the amount of 
this phase during recovery. 
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In a recent study (3), REM sleep in 
cats was significantly lowered follow- 
ing electroconvulsive shock (ECS). The 
continued daily reduction of REM 
sleep in association with one ECS per 
day for as long as 7 days was not 
followed by the usual compensatory 
increase above the base-line level. These 
results suggested that a portion of the 

daily requirement for REM sleep 
was satisfied by the convulsive experi- 
ence. 

If we assume that selective REM 
deprivation intensifies the need for 
REM sleep, then convulsions should 
have an opposite and ameliorating ef- 
fect. Consequently, a reduced compen- 
satory rebound would be expected if 
ECS were administered during the dep- 
rivation period. The following experi- 
ments were performed to test this pos- 
sibility. 

Permanent electrodes were im- 
planted in 11 adult cats, nine male 
and two female, for recording of elec- 
troencephalographic (EEG), electro- 
oculographic (EOG), and electromyo- 
graphic (EMG) activity. 

Three cats (El, E2, and E3) were 
placed on a base-line schedule which 
allowed 6 hours per day for sleeping. 
The remaining time was spent on a 
continuously moving treadmill which 
completely prevented the occurrence 
of REM sleep (4). Several days were 
allowed for habituation to this routine, 
after which the daily sleep periods 
were continuously recorded for 4 to 6 
consecutive days. Time spent in wake- 
fulness, non-REM, and REM sleep was 
tabulated for each 6-hour session. The 
cats were then deprived of the REM 
phase for a period of 10 consecutive 
days. During this time, they remained 
on the treadmill continuously except 
for an occasional 2- to 3-hour period 
of rest recording-that is, they were 
removed from the treadmill and were 
allowed to sleep while the EMG was 
recorded. Throughout the rest record- 
ing they were awakened at the first sign 
of a drop in EMG activity. A single 
ECS was administered by use of a 
reported technique (3), on the 8th 
9th, and 10th deprivation days, and 
prior to recording on the 1st recovery 
day. During recovery, the cats again 
were allowed to sleep 6 hours per 
day. Fourteen consecutive daily sleep 
periods were continuously monitored, 
and all other time was spent on 
the treadmill. Three additional cats 
(E4, E5, and E6) were placed on an 
8-hour base-line sleep schedule and 
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their sleep periods were recorded for 
4 to 10 days. They were then deprived 
of REM sleep for 12 consecutive days 
in the same manner as the cats on the 
10-day schedule. Convulsions were ad- 
ministered on the 10th, llth, and 12th 
days of deprivation, as well as on the 
1st recovery day. Recovery sleep was 
recorded for 6 to 12 consecutive days. 

Five cats served as controls. After 
their baseline recordings, four (C2 
through C5) were deprived of REM 
sleep for 12 days, and one (C 1) was 
deprived for 10 days. These animals 
were allowed to recover without being 
convulsed. 

The mean REM sleep for the three 
cats deprived for 10 days and convulsed 
was 110 minutes per day during base 
line and 121 minutes per day for the 
first 3 recovery days (Table 1). In 
terms of individual animals, E3 was 20 
percent below his base-line mean on the 
first 3 recovery days, while El and 
E2 were 26 percent and 22 percent 
above, respectively. The control animal 
(C1) deprived for 10 days had a mean 
base-line REM time of 83 minutes, with 
a mean of 183 minutes for the first 
3 recovery days, which represented an 
elevation of 120 percent. 

Mean base-line REM for the cats 
deprived of REM for 12 days and 
then convulsed was 112 minutes per 
day. Following deprivation and convul- 
sions, mean REM time for the first 

3 recovery days was 165 minutes or 
21, 50, and 60 percent above base- 
line for E4, E5, and E6, respectively. 
REM time on recovery days 1 to 3 was 

significantly greater than the base-line 
means (P < .05; t = 3.5, two-tailed t-test 
for correlated means). Mean recovery 
REM time for the 12-day controls 
was 223 minutes, or 94, 60, 71, and 
125 percent above base line for C2, 
C3, C4, and C5, respectively. 

Rapid-eye-movement time during re- 
covery in all the convulsed cats was 
significantly lower than that observed 
on the corresponding recovery days 
for equally deprived nonconvulsed 
controls. (P <.01, t = 4.5 for cats de- 
prived for 12 days; P <.01, t = 3.1 for 
cats deprived for 10 days.) The con- 
vulsed animals deprived for 12 days 
also had higher rebounds than had 
the convulsed cats deprived for 10 
days (P <.05; t = 2.1, one tailed, t- 
test). 

There was no sign of a delayed re- 
bound in the convulsed animals. REM 
time was within the base-line range by 
the 5th or 6th recovery day. The lat- 
ter was also true of the control ani- 
mals. 

The increased intensity of the phasic 
components of REM sleep, which ac- 
companies lengthy episodes of REM 
deprivation, has been described else- 
where (5). The most striking and easily 
observed of these are the intensifica- 

Table 1. Mean awake, slow-wave, and REM-sleep times of base line and first 3 recovery days 
of cats deprived for 10 days and convulsed (El to E3); 10 days and not convulsed (C1); 12 
days and convulsed (E4 to E6); and 12 days and not convulsed (C2 to C5). Standard devia- 
tions are given in parentheses. 

Mean time at base line (min) Mean time after recovery (min) 
Cat 

Awake Slow wave REM Awake Slow wave REM 

Cats on 10-day schedule 
El 39 207 127 33 177 160 

(9) (16) (13) (14) (11) (7) 
E2 82 180 95 67 188 116 

(31) (36) (25) (37) (8) (22) 
E3 59 219 108 82 206 87 

(32) (40) (20) (20) (3) (6) 
C1 79 287 83 47 253 183 

(40) (25) (11) (22) (26) (33) 
Cats on 12-day schedule 

E4 113 224 141 100 207 171 
(28) (21) (13) (14) (18) (23) 

E5 116 247 81 80 287 122 
(20) (13) (15) (28) (27) (11) 

E6 71 280 127 79 202 203 
(24) (23) (15) (16) (9) (9) 

C2 123 230 122 97 156 236 
(43) (31) (16) (27) (28) (37) 

C3 114 239 133 63 205 213 
(31) (17) (21) (39) (7) (48) 

C4 90 259 133 56 201 228 
(24) (19) (13) (10) (25) (29) 

C5 196 195 96 101 176 216 
(30) (20) (14) (8) (38) (42) 
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tion om muscle twitches and the in- 
crease in the frequency and amplitude 
of individual eye movements. While 
exhaustive observations of these phe- 
nomena were not made in this study, 
it was evident that the intensification 
of twitching and ocular motility seen 
in the controls was not present in the 
convulsed cats. On the other hand, the 
EOG components of the recordings on 
the 1 st recovery day from the con- 
vulsed cats were early identical with 
those obtained during base-line periods. 

The data indicate that the develop- 
ment of the REM deprivation-compen- 
sation effect is retarded by the oc- 
currence of convulsions during the 
deprivation period. In this study, our 
attention was focused on the compara- 
tive evaluation of compensatory 
changes in REM sleep, although neuro- 
physiological and behavioral changes 
in the waking state also have been ob- 
served (6). However, such changes 
usually require much longer periods of 
REM deprivation than were used in 
this series of experiments. In the ab- 
sence of evidence to the contrary, it 
seems reasonable to assume that behav- 
ioral changes would also be retarded 
or reversed by ECS. We can offer one 
incidental observation in support of this 
contention: hypersexual behavior, ap- 
pearing on the 21st day of REM-sleep 
deprivation in a male cat, disappeared 
after several electrically induced con- 
vulsions, although the REM-sleep dep- 
rivation had not been terminated. 

In view of the fact that one ECS 
per day in nondeprived cats only ac- 
complished a 30- to 40-percent reduc- 
tion in daily REM time (3), the effect 
of four convulsions in the present se- 
ries was disproportionately large. The 
seizures may have been intensified by 
the prior deprivation. No attempt to 
quantify the response to ECS was 
made in this study, but more recently 
we have observed a marked prolon- 
gation of the tonic phase in mice dur- 
ing periods of REM-sleep deprivation 
(7). 

Our results suggest a means by 
which electroconvulsive shock therapy 
may be effective in depressive psycho- 
sis. It is a clinical commonplace that 
severe depressions are often accom- 
panied by profound sleep disturbances. 
REM-sleep deprivation appears to be 
an inevitable consequence of any over- 
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that an alleviation of this effect by 
electroconvulsive shock therapy may be 
a critical factor in the successful course 
of treatment (10). 
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Solvent Contamination from 
Volatile Components of a 

Fiberglass Glove Box 

Aflatoxin B1, isolated and purified 
in our laboratories, showed an ultra- 
violet spectrum in complete accord with 
that reported in the literature. In etha- 
nol, the spectrum exhibits major ab- 
sorption peaks at 360, 265, and 223 
m/A with absorptivity values of 21,700, 
13,300, and 23,800, respectively. Some 
time after these initial spectra were 
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ester resin" in the manufacturer's cata- 

recorded, two fiberglass glove boxes 
were installed. The plastic binder for 
the glass fibers is referred to as "poly- 
ester resin" in the manufacturer's cata- 

log. Subsequently, all manipulation of 
the dry aflatoxins and preparation of 
aflatoxin solutions were carried out in 
these boxes. To prepare solutions, the 
crystalline material was washed into a 
volumetric flask with chloroform. Ul- 
traviolet spectra of aflatoxin B1 resi- 
dues, redissolved in ethanol, from so- 
lutions prepared in this fashion showed 
considerable deviation from the normal 
spectrum. In particular, absorbance 
values at 223 m[t and 265 m,t showed 
large increases relative to the absorb- 
ance at 360 mpz. 

In attempting to determine the cause 
of these abnormal spectra, we noticed 
that the abnormalities appeared when 
the chloroform solvent was exposed to 
the glove box atmosphere in an open 
beaker, rather than dispensed from a 
stoppered flask. This fact plus ,a per- 
sistent "plastic" odor in the boxes led 
to an examination of chloroform ex- 
posed to the glove box atmosphere. 
Beakers of chloroform, protected from 
dust fallout, were left in the glove boxes 
and in other test areas for about 18 
hours. Residues from beakers of chloro- 
form, stored within the glove boxes, 
showed strong ultraviolet absorptions 
in the 200 to 270 my/ region, with 
maxima at 210 to 225 mA ,and 260 
to 265 mp,. When small portions of 
these chloroform samples were added 
to "clean" aflatoxin solutions, the ab- 
normal spectrum originally observed 
was reproduced. No such residue ap- 
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