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Abstract : In order to study the responsc of rats to repeated administration of the insecticide,
endosulfan during the period of growth to maturity, food intake, body weight gain, Spontaneous
Motor Activity (SMA) and Muscle Coordination (MC) were determined at regular intervals
in male immature Wislar rats treated with a tolerated dose of (2 mg/kg/day) orally for 90
days. Twentyfour h after the termination of the treatment, organ weight and protein
concentrations were determined. The convulsive action of picrotoxin (4 mg/kg, ip) was
tested in another endosulfan-treated group. Food consumption and body weight gain decreased
parallely. No changes occurred in the body tissues but for liver which was enlarged and its
protein, glutamic oxaloacelic transminase and glutamic pyruvic transaminase concentrations
increased. The MC was unaffected. A stimulation of SMA occurred several days (75-90)
after commencing treatment and these animals responded greatly than control animals to the
convulsive action of picrotoxin. These findings indicated that although endosulfan produced
anorexia, there were no signs of undemourishment and motor impairment in these animals.

Its toxic actions were confined chiefly to the liver and central nervous system.
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INTRODUCTION

The cyclodiene organochlorine insecticide,
endosulfan is used widely against crop pests. Health
hazards due to its occupational exposure have been
reported by workers (1). Considerable effort has,
therefore, been made to evaluate its toxic potential in
animals. The reported findings dealt chiefly with its
short term (15-30 days) effects in adult animals (2, 3).
The present study was aimed to test the response of
immature rats to repeated administration of a tolerated
dose of endosulfan during the period of growth to
maturity. Food intake and body weight gain of these
animals were measured at regular intervals. In order to
determine whether endosulfan-induced changes in food

spontaneous motor activity  motor coordination

intake and body growth were accompanied by motor
impairment, Spontaneous Motor Activity (SMA) and
Muscle Coordination (MC) were tested at the
appropriate interval. The changes in body tissues were
determined by measuring their weight and protein
concentrations 24 h after the last administration. The
response of these animals to the convulsive action of
picrotoxin was tested in order to evaluate whether
endosulfan was effective centrally too.

METHODS

Immature (2 weeks after weaning), Wistar strain
male rats weighing 60-70 g were used. The test and
control groups (n = 10-12) were randomly selected,
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TABLE I: Tissue weight and biochemical parameters in endosulfan (2 mg/kg for 90 days) and

tragacanth (control)-treated rats. Values are meantSEM of the number tested.

Serum Liver Brain Heart Kidneys Adrenals Spleen Skeletal
muscle

Weight (g/100 g)
tragacanth — 4.42 1.49 0.38 0.94 0.032 0.32 —
(n=12) +-.12 +0.16 +0.01 +0.06 +0.002 +0.02
Endosulfan — 4.85* 1.51 0.41 0.98 0.038 032 —
(n=12) $0.16 +0.07 +0.03 +0.03 +0.004 +0.03
Protein (mg/g in g/100 ml
tissues)
Tragacanth 4.81 47.20 8.45 22.86 — — — 26.2
(n=6) +0.19 10.63 +0.30 13.04 +2.85
Endosuifan 5.29 54.06 8.62 24.40 — — — 30.46
n=6) +0.32 +2.18 +0.20 +1.10 42,52
GOT (umol) pyruvate
liberated) {mY/min) (g/min) — — — — — 58
Tragacanth 18.95 0.60 — — — — — —
(n=6) 212 +0.39
Endosuifan 1422 1.68* — — e — — —_
(n=6) +2.90 +0.01
GPT (umol pyruvate liberated)
Tragacanth 17.59 1.72 — — — — — —
(n=6) +4.90 +0.09
Endosulfan 28.68% 3.08%
(n=6) +3.40 +0.11

P <0.05 (-test).

The endosulfan-treated animals responded
greatly than control animals to all convulsive ele-
ments of picrotoxin (Table II). Myoclonus latency
was shortened. Tonus and death rate were greater

in this group when compared with control group.
These animals scored a greater clonic convulsions
than the control animals 1-10 min after picrotoxin

injection.

TABLE II: Tissue weight and biochemical parameters in endosulfan (2 mg/kg for 90 days) and

tragacanth (control)-treated rats. Values are mean+SEM of the number tested.

Myo- Number showing Myoclonus scorings*SEM after (min) picrotoxin

clonus

Latency

{min)

+SEM Tonus Death 1-10 11-20 21-30 31-40 41-50 51-60
Tragacanth 7.47 3 2 1.82 2.48 2.74 2.28 1.82 0.62

+0.31 +0.09 10.12 +0.13 +0.12 10.06 +0.04
Endosulfan 6.38* gr* g% 2.75% 2.55 2.82 2.42 1.94 0.84

+0.47 +0.12 30.14 *0.15 10.11 +0.08 10.02

*P < 0.05 (test) ; **P < 0.05 (Chi-squre) ; *P < 0.05 (Mann-Whitney rank order test)
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DISCUSSION

The data presented here clearly indicated that
endosulfan-induced inhibitation of body weight gain
was resultant of its anorexic action. Oral administration
of endosulfan was found to produce functional changes
in the gastrointestinal mucosa (9). This action was
accounted to the anorexic action of endosulfan,
Although body weight gain decreased gradually, the
tissue weight and protein concentration data indicated
that these animals were not undernourished. The results
of SMA and MC tests showed that the motor system
of these animals was not affected adversely. However,
several days after commencing treatment, SMA
increased significantly.

In order to dertermine whether endosuifan-
induced hypermotor activity was a centrally mediated
action, these animals were injected with a convulsive
dose of picrotoxin which was a well documentcd
antagonist of the inhibitory synaptic action of
y-aminobutyric acid (GABA) (10). The resuits indicated
that endosulfan increased the convulsive potency of
picrotoxin suggesting that, like picrotoxin, endosulfan
stimulated central nervous system. Endosulfan appearced
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to mediate this action by inhibiting GABA mechanism,
since the site of its action was found to be
indistinguishable from that of picrotoxin (11, 12).
However, endosulfan failed to produce convulsions in
this study. This finding indicated that the dose employed
here might have blocked GABA activity not to the
extent of inducing convulsions but sufficiently to
facilitate the action of picrotoxin.

Endosulfan increased sclectively liver weight and
its protein content. Its hepatic action was further studied
by conducting biochemical investigations pertaining to
liver toxicity and the results provided evidence for the
hepatotoxic action of endosulfan by showing an
increased GPT and GOT levels in the liver.

Thus, the findings of this study provided
evidence that immature rats responded readily to the
anorcxic action of endosulfan and that a significant
functional changes were likely to occur in the liver
and central ncrvous system t0o.
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