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Abstract: The effects of pre-training and post-training administration of endosulfan
on retention of a step-down passive avoidance task was studied in mice. Endosulfan at
doses of 1.0 mg/kg(ip) and 2.0 mgjkg(ip) enhanced memory acquisition and retention.
This effect of endosulfan was possibly mediated by interaction with cholinergic
neurotransmission, as scopolamine (0.5 mg/kg, ip) significantly antagonized the memory
enhancing effects of endosulfan. Clonidine (0.05 mg/kg, ip) did not have any effect on
enhancement of memory produced by endosulfan, thus indicating possibly no role of
noradrenergic system.
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INTRODUCTION

Inspite of the prominent effects of chlorinated
hydrocarbons on neurological functioning and their
known neurochemical and neurophysiological effects
on neuronal processes, there are few studies concerning
the effects of these agents on cognitive or associative
processes such as learning and memory. Data from
animal literature indicate that acute exposure to DDT
can effect acquisition and/or retention of active (1)
and passive avoidance in rats or mice (2) while
performance of a food motivated response in a modified
Hebb-Willams closed field test was not affected in
rats (3). Repeated exposure to lindane has been reported
to increase the number of errors made by rats tested in
a food reinforced T maze (4). Chronic exposure to
chlordecone has been shown to decrease retention of a
one way avoidance response in rats (5).

Endosulfan is a most widely used agent among
chlorinated hydrocarbons. Because of the apparent lack
of data on the effect of endosulfan on cognitive process,
the present series of experiments were carried out to
investigate the effect of pre and post-training

administration of endosulfan on passive avoidance task
in mice. In order to elucidate the mechanism of action
of endosulfan, the effect of pretreatment of clonidine
and scopolamine was also investigated.

METHODS

Six week old male mice (ICRC Swiss) weighing
20-25 g were housed in groups of five in a temperature
and light----{;ontrolled room (21°C; 12: 12 hr light: dark
cycle, light on 8 hr) and had free access to food and
water. Training and testing was carried out between 8
and 11 h.

The step--<lown latency on retesting was used to
assess the effect of endosulfan on memory. The method
as described by Classen and Mandadori (6) was followed.
Briefly, animals were placed individually on a pIa tic
plateform (9 em in diameter and with a 2.5 em wide
insulated area around it) and a 20 em long glass cylinder
(inner diameter: 10 cm) kept the animal on the plateforrn
for lOs. AlmA electrie shock for 1 see was applied
via a metallic grid when the animal stepped ouCof the
insulated area (with all the four limbs).
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DISCUSSION

·Represents significant difference as compared to saline control
(P<0.05).

··Represents significant difference as compared to ·(Endosulfan

alone).

TABLE II : Effect of endosulfan (1.0 mg/kg, ip) alone and in
combination with clonidine and scopolamine on retest
step-down latencies in mice (n=8).

24.7 ± 12.6

85.9 ± 45.4·

80.5 ± 36.41

Post-training

55.84 ± 33.3··

38.9 ±13.9

65.9 ±49.8·

55.5 ± 40.92

Pre-training

39.5 ± 20.9··

Mean ± SD step down latency (sec)

+

Endosulfan
(1.0 mg/kg)

schedules. Clonidine and scopolamine per se did not
have any effects on memory when tested in seperate
group of aninmals.

Endosulfan
(1.0 mg/kg)

Clonidine
(0.05 mg/kg)

Saline

Treatment

Endosulfan
(1.0 mg/kg)

+
Scopolamine
(0.5 mg/kg)

RESULTS

Table shows the effect of pre and post-training
adminstration of graded doses of endosulfan on step
down latency in mice. Endosulfan (1.0 and 2.0 mg/kg,
ip) administered prior to foot shock produced
significantly higher step-down latencies as compared
to saline control (P<0.05). At the same dose levels of
1.0 and 2.0 mg/kg the mice that received endosulfan
immediately after the foot shock also showed higher
step-down latencies (Table I).

To investigate the effects of pre-training admini
stration, endosulfan (0.05, 1.0, 2.0 mg/kg, ip) was
injected 30 min prior to the shock administration, while
in post-training administration, endosulfan (0.05, 1.0,
2.0 mg/kg, ip) was injected immediately after the shock.
Step-down latency was recorded 24 h after the shock
administration. To investigate the mechanism of action
of endosulfan, drug combinations were: Endosulfan
(1 mg/kg, ip) with 0.05 mg/kg (ip) of c10nidine or 0.5
mg/kg (ip) of scopolamine. The dose selection of
endosulfan (7) and clonidine or scopolamine (8) was
done as described in previous reports.

Statistical Analysis : The data is expressed as
Mean ± SD of step dovln latency. Using Mann-Whitney
'V' test (P<0.05) a comparison was made between saline
control and treated groups (N=8 per group).

TABLE I : Effect of graded doses of endosulfan on retest
step-down latencies in mice (n=8).

Mean ± SD step down latency (sec)

Treatment Pre-training Post-training

Saline 38.9 ± 13.9 24.7± 12.6

Endosulfan 41.4 ± 24.7 15.7 ± 3.90
(0.05 mg/kg, ip)

Endosulfan 65.9 ± 49.8· 85.9 ±45,4·
(1.0 mg/kg, ip)

Endosulfan 96.5 ± 38.6· 102,4 ± 36.6·
(2.0 mg/kg, ip)

The results indicate that endosulfan facilitates both
memory acquisition and retention in mice in a passive
avoidance task. These findings are in contrast to previous
findings which show that chlorinated hydrocarbon
insecticides disrupt memory process (9).

Increased noradrenergic activity has been shown
to improve memory (8). However, clonidine (a-2
agonist) pretreatment failed to affect memory enhancing
effects of endosulfan. The increased noradrenergic
activity is unlikely to be involved in endosulfan's effect
on memory.

·Represents significant difference as compared to saline control
(P<0.05).

Clonidine (0.05 mg/kg) did not have any effect
on the response of endosulfan, while scopolamine (0.5
mg/kg) significantly attenuated the memory enhancing
effect of endosulfan in both pre and post-training

Increased cholinergic activity has also been shown
to improve memory (10). Scopolamine at doses, with
no per se effects on memory significantly antagonised
the memory enhancing effects of endosulfan. Thus,
these findings indicate that the enhancement of memory
acquisition and retention produced by endosulfan may
be due to increased cholinergic activity.
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