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A reduction of ECS-produced amnesia
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Previous research has shown that, following training-ECS treatments, rats kept in a sensory isolation
chamber during the entire retention interval show little evidence of retrograde amnesia. In this
experiment, rats trained on a passive avoidance task and kept in a sensory isolation chamber for only 1 h
after training-ECS treatments also showed attenuated amnesia. In contrast, retrograde amnesia was
complete in animals similarly trained but returned to home cages immediately after ECS. These results
indicate that environmental manipulations within the first hour after training-ECS treatments can alter
the amnesic effect of ECS, suggesting that critical events determining whether or not retrograde amnesia
is produced may occur within that time period.

Numerous reports have substantiated the fmding
that the amnesic effect of treatments such as electro­
convulsive shock (ECS) can be experimentally attenua­
ted (e.g. , Hinderliter, Smith, & Misanin, 1973; Lewis,
Miller, & Misanin, 1968, 1969). First attempts at atten­
uating amnesia involved behavioral manipulations
before the training amnesic-agent treatments (e .g.,
Lewis et al., 1968, 1969). More recently, several authors
have reported that environmental manipulation can
also attenuate retrograde amnseia (RA). Calhoun,
Prewett , Peters, and Adams (1975), for example, report­
ed that merely keeping rats in darkness during the
ECS retention interval can reduce ECS-produced RA.
Similarly, Misanin and Hoover (1971) reported that
an environment that leads to slow recovery from hypo­
thermia, as indexed by rectal temperature, attenuates
the RA in rats that typically follows severe hypothermia
(e.g., Riccio, Hodges, & Randall, 1968).

The above studies, as well as others (e.g., Peters,
Calhoun, & Adams, 1973; Smith & Misanin, 1972)
indicate that events following the training amnesiac­
agent treatments, as well as those preceding, can
attenuate the deleterious effect of amnesic agents
on retention. How long after administration of the
amnesic agent environmental events are capable of
such attenuation, however, has not been determined.
Since recovery to near normal temperature occured
in about 90 min in rats not showing RA in the Misanin
and Hoover (1971) study, it would appear that events
within I or 2 h after treatment are the most significant.
Because the previous experiments dealing with sensory
isolation and ECS involved isolation over the entire
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ECS retention interval (Calhoun et al., 1975 ; Peters et
al., 1973), it seemed important to determine if a relative­
ly short period of sensory isolation would have a similar
attenuating effect on RA. . It also seemed important
to attempt to clarify the role illumination plays in the
attenuation of ECS-produced RA. In the Calhoun et al.
(1975) and Peters et al. (1973) ECS-isolation studies,
the animals were kept in constant light for 60 days
prior to the start of the experiment; hence, novelty
produced by a change in illumination rather than sen­
sory attenuation produced by darkness may have been
partially responsible for the reduction of RA. Thus ,
the present experiment sought to examine further
the effect of sensory isolation on ECS-produced RA by
confining rats to a sensory isolation chamber for only
I h following ECS rather than for the entire ECS reten­
tion interval. In addition, to eliminate novel illumination
changes as a factor in any attenuation of RA that
might obtain, the animals used in this experiment
were on a day/night cycle from birth rather than on
the 24·h-day light regimen used in previous studies .

METHOD

Subjects
Sixty 125- to 210-g female albino rats of the Wistar strain,

born and reared in the Susquehanna University animal colony,
were used. Until a week before training, all animals had been
group housed with ad lib food and water . A week before train­
ing, all subjects were individually caged and given 10 g of Purina
Lab Chow daily and free access to water. The animal colony
was maintained on a 14-h day and 10-h night cycle at all times.

Apparatus
The training apparatus consisted of a 51 x 51 em grid floor

enclosed by 61<m-high transparent acrylic walls. The grids were
5-mm-<iiam steel rods spaced 19 mm apart center to center.
A 10 x 12.7 em platform located 7.6 ern above the center of
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RESULTS AND DISCUSSION

GROUP TREATMENT
Figure 1. Mean stepdown latency as a function of shock

treatment and posttreatment housing. The FS refers to foot­
shock, the ECS to electroconvulsive shock, and N to the absence
of shock treatment.

A 2 by 3 factorial analysis of variance performed on
the stepdown latencies of training revealed no significant
group differences (F = .93, df =5/54). The mean test
stepdown latency for each group is plotted in Figure I .
A 2 by 3 factorial analysis of variance performed on the

test data showed a significant main effect of treatment
(F = 13.81, df = 2/54, p < .0005) and a significant
Treatment by Posttreatment Environment interaction
(F = 6.70, df= 2/54, P < .005).

Individual comparisons indicated that ECS effectively
disrupted retention performance when animals were
returned to their home cages immediately after treat­
ment. The FS-ECS-H and NFS-NECS-H groups did not
differ from each other (F = .94 , df = 1/54), and both
these groups differed significantly from the FS·NECS­
H group (Fs ~ 11.67, df = 1/54, ps < .005). Statistically,
then, under the FS-ECS-H treatment condition, amnesia
was complete .

Individual comparisons also indicated that sensory
isolation is capable of disrupting retention performance.
No significant difference in performance was found
between the FS-NECS-I and FS-ECS-H groups (F = .73,
df = 1/54). Furthermore, the mean latency of the
FS·NECS-I group was significantly lower than that of
the FS·NECS-H group (F = 11.68, df = 1/54, P < .05) .
However, the performance of the FS-NECS-I group also
differed significantly from that of the NFS-NECS·I
group (F = 4.75, df = 1/54, P < .05), indicating that ,
statistically, some residual fear was present during test­
ting in subjects isolated after the footshock-only treat­
ment. Since the isolated subjects were detained in a
small compartment for an hour following training,
it is possible that the amnesic-like effect in the
FS-NECS-I group is related to detention rather than
to isolation per se. Such a detention-like effect has
been reported by Robustelli and his associates
(Robustelli, Geller, & Jarvik, 1969; Robustelli & Jarvik,
1968). Many of their procedures, however, involved
detaining animals in the training apparatus or under
conditions, e.g., lighting, that simulated the training
conditions; hence, in their research, fear extinction and
amnesia produced by detention and/or isolation cannot
be clearly distinguished.

While no simple explanation of the amnesia produced
by isolation and/or detention has been offered, the
contextual cue hypothesis of Hinderliter, Webster, and
Riccio (1975) adequately explains the phenomenon .
Conscious animals undergoing sensory isolation imme­
diately following formal training may well integrate
isolation and training conditions and , hence, display
amnesic-like behavior when contextual isolation cues
are absent during testing . It should be noted that, in the
absence of training , isolation should have no effect
upon test performance. Accordingly, no significant
difference in the mean test latencies of the two NFS­
NECS groups was found in the present study (F = .12,
df = 1/54).

Sensory isolation, itself an amnesic agent, also had
the paradoxical effect of attenuating ECS-produced RA.
Although the test performance of the FS-ECS-I group
differed significantly from that of the FS-NECS-H
group (F = 6.49, df =1/54, p < .025), it also differed

NFS - NECS

• 'HOIIECA'E

O 1I0lATION
C HA....ElI

FS - E CSFS- NECS

>­o
z
W 500

!;x
...J 400
Z
~
o 300
Q
o,
W
I- 20 a
(f)

Z 100
~
W
~

Procedure
Prior to pretraining, subjects were handled 5 min daily for

2 days. On each of the following 5 pretraining days, rats, with
earclips attached, were placed on the center platform of the
stepdown apparatus. The time taken for the animal to place
all feet on the grid floor (stepdown latency) was recorded to
the nearest .1 sec. Rats remained on the floor for 5 sec and
were then returned to their home cages. On the following
training day, 20 subjects were assigned to each of three treat­
ments . Immediately upon descent from the platform, subjects
in the FS-ECSgroup received as-sec footshock followed immed­
iately by ECS. Rats in the FS-NECS group received only the
5-sec footshock. The third group (NFS-NECS) received neither
footshock nor ECS upon descent from the platform. Half of
the subjects in each group were returned to home cages (H)
immediately after treatment. The remaining subjects were
placed in the isolation chamber immediately after treatment and
remained there for 1 h. They were then returned to their home
cages.

Twenty-four hours after training, the time taken to descend
from the platform was again recorded. Subjects failing to
descend from the platform within 10 min during this test were
assigned a latency of 600 sec.

the grid floor also consisted of 5-mm-diam grids mounted in
acrylic at 13-mm intervals. A Harvard Instrument Company
ac shock generator and scrambler (Model 3121) were used to
deliver a 60-HZ 1.6-mA footshock through the floor of the
apparatus. An A-615 B Lafayette Instrument Company shocker
was used to deliver a .5-sec 60-HZ 55-rnA ac ECS via modified
alligator clips attached to the subject's auricles.

The isolation chamber, a light-tight sound-attenuated
compartment , consisted of an 18 x 9 x 17 cm (inside dimen­
sions) flat-black plywood (Y..-in.) box with a wire mesh floor
and wood top . This wood box was enclosed on all sides by
5-to-7-cm thick fiberglass batting and housed in a 29 x 24
x 27 cm zinc container which was located in an unlighted ,
undisturbed 2.4 x .75 x 2.6 m room .
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inadvertently linked with events associated with the
amnesic-agent treatment (cf. Hinderliter et al., 1975),
then treatments which help differentiate that linkage
could attenuate RA. Sensory isolation following ECS
should, accordingly, lead to fewer irrelevant stimulus
events being simultaneously encoded with the memory
trace of the training-treatment experience and, hence ,
help bring about this differentiation .
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