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Abstract: The present study was conducted on rats exposed to LD50 and
sublethal doses of malathion for acute and chronic toxicity in the presence
and absence of carbon tetrachloride (CC1

4
) induced liver injury. In acute

malathion poisoning either in the presence or absence of CC 1
4

erythrocyte
cholinesterase (EChE) and plasma cholinesterase (PChE) declined
significantly. Correlation between toxic signs and enzyme activities existed
in the early phase of exposure 00 min). Acute treatment of CC1

4
and

malathion did not significantly alter aspartate aminotransferase (AST)
and alanine aminotransferase (ALT) activities. In chronic poisoning, the
blood cholinesterases (ChE) were significantly lowered with corresponding
elevation of AST and ALT which was noticed for 2 wk after the withdrawal
of malathion. The findings suggest that the persons with pre-existing liver
diseases may exhibit enhanced toxicological responses to pesticides.
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INTRODUCTION

Malathion, an organophosphorus
compound (OPC) inhibits erythrocyte
cholinesterase (EChE) and plasma
cholinesterase (PChE). Low activity of
cholinesterases are observed in conditions
like liver disorders, cancer, genetic
variation, malnutrition, and also in pesticide
poisoning 0, 2). Hence, estimation of these
enzymes is useful in pesticide poisoning,
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cirrhotic patients and in liver transplant
cases (3, 4). Liver injury, caused by toxic
chemicals, illicit liquors and certain drugs,
have been recognised as a toxicological
problem (5). Farmers and industrial workers
with liver disorders may be exposed to OPC
poison during handling, manufacturing,
packing or spraying.

The experimental study was designed to
determine the altered toxicological
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responses of malathion in rats with acute
and chronic liver injury induced by carbon
tetrachloride (CC1

4
). Further, it was aimed

to correlate the ChE activities and liver
functions with the toxic symptoms and the
recovery pattern.

METHODS

Albino male rats weighing 120-150 g
were procured from Indian Institute of
Science, Bangalore. They were divided into
8 groups and housed 4 per cage with free
access to food and tap water. The animals
were allowed to acclimatize to room
temperature for at least 1 wk prior to use.

Treatment of animals:

LD so of malathion (Hindustan Pesticides,
Kerala in normal 0.74 glkg) and CC1

4
(1.32

g/kg) treated rats were established. Fresh
dilution of malathion was made on the day
of the experiment. The animals were
deprived of food for 2 hr prior to the oral
administration of malathion and feeding was
resumed 4 hr after the treatment. Rats were
treated as follows (6).

Acute treatment:
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blood was drawn from the heart for analysis
of asparate aminotransferase (AST) and
alanine aminotransferase (ALT). After
sacrificing, the liver was dissected out
and preserved in 10% formalin for
histopathological studies.

Chronic treatment

G5.Control rats (distilled water or liquid
paraffin, ip)

G6.Three different sublethal doses of oral
malathion (100, 200 and 400 mglkg) once
a day for 14 days.

G7.CC1
4

i.p. once a day (0.1 mllkg) for 14
days.

G8.CC1
4

i.p. once a day (0.1 ml/kg) for 14
days. After 48 hr of CC1

4
treatment,

three different doses of malathion 000.
200 amd 400 mglkg) were administered
as in G6.

At end of the experimental period (on
the 14th day and 28th day), rats were lightly
anaesthetised with ether and blood samples
were collected from the heart for analysing
the enzyme activities.

Toxicity studies:

Moderate (nicotinic) : fasciculations, tremor
and jerks.

After oral administration of malathion,
all the rats in acute studies were observed
for toxic signs and were graded for severity
of toxicity (7).

Mild (muscarinic) : diarrhoea, urination,
miosis, bronchospasm,
excess salivation and
lacrimation.

G1.Control rats (distilled water or liquid
paraffin, ip)

G2.Single oral LD so of malathion 0.74
glkg).

G3.Single i.p dose of CC1/1 mllkg).

G4.After 24 hr of CC1
4

treatment, LD so of
malathion administered, (1.32 glkg).

Blood samples were collected from the
orbital sinuses in EDTA tubes at the
intervals of 0, 2, 4, 24, 48, 72, 96, and 120
hr for the analysis of ChE activities at 405
nm (6). At end of the experimental period,

Severe (CNS) convulsions, respi
ratory paralysis and
death.
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CC1
4

was diluted with equal volume of
liquid paraffin (1:1) and was given
i.p. at the dose of 0.2 mllkg to CC1

4

control group. while normal control
rats received 0.2 ml/kg of liquid paraffin
(8-10).

Enzyme assay:

Cholinesterase : A portion of whole blood
(0.2 mI) was diluted with buffer (1.8 mI). A
O. 02 ml of diluted blood was used for
estimation of total ChE activity. Rest of the
diluted blood was centrifuged at 4000 rpm
for 15 min to separate out the plasma
samples for the assay of PChE activity.
Diagnostic kits of Boehringer Mannheim,
Germany were used and the reading was
made on autoanalyser (B.M. Hitachi, Model
# 704) at 25°C. Buffer from the kit (3 mI)
was mixed with 0.02 ml of whole blood!
plasma in the 5 ml cuvette. Substrate (0.1
ml) was added to the cuvette and the
activity was measured for 5 min.
EChE activity was obtained by deducting
the PChE activity from the total ChE
activity.

AST and ALT:

AST and ALT were analysed by using
diagnostic kits (Fisher Inorganic and
Aromatic Ltd., Madras) as described by
Reitman and Frankel (11)

Statistical analysis:

The results were analysed by ANOVA.
Paired 't' test was used to analyhse the data
in acute experiments, as the same rat served
as control.
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RESULTS

Acute studies:

Rats, in groups 2 and 4 developed toxic
symptoms within 5 min of administration
of malathion. No abnormality was detected
in the histological studies of livers. Rest of
the rats in 2 and 4 groups recovered within
2V2 hr. There was a significant decrease in
ChE activities (P<O.OOl) with moderate toxic
symptoms at 2 hr. Blood samples were not
collected between 2-4 hr, as both the orbital
sinuses had been punctured at 0 and 2 hr.
There were no toxic symptoms, and no
mortality in CC1

4
treated control group. AST

and ALT activities were also remained
unaltered. EChE was regenerated at 4 hr,
while PChE was regenerated at 24 hr.
Considerable regeneration of ChE activities
were evidenced during 6 days.

Chronic studies:

Sublethal doses of malathion (100, 200,
and 400 mg!kg) produced mi ld toxic
symptoms which is predominant of
muscarinic signs and resolved in all the rats
within 4 days. Subsequently rats were
symptom free during the rest of the
experimental period. Results of the study
are shown in Table 1. On 14th day of chronic
exposure, EChE activities were significantly
low (P<O.OOD. On 28th day (14 days after
the withdrawal of malathion), ChE, AST,
and ALT activities remained unaltered (P<
0.001).

In CC1
4

treated control group, EChE and
PC hE activities were significantly low
(P<O.OOl), while AST and ALT were
significantly (P<O.OOl) increased. The
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DISCUSSION

Fig. 2: PChE activity in acute oral exposun
malathion in normal and CCI. treated rat!
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Fig. 1: EChE activity in acute oral exposun
malathion in normal and CC1. treated rat~
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Chronic exposure of malathion (25%,
12.5% and 7.25% of LD

50
) produced only mild

symptoms of toxicity for which animals
developed tolerance after 3 days. Livers
were found to be normal in histopathological
examinations. Inspite of it, declined ChE
activities did not return to normal even
after the withdrawal. All the treated rats
exhibited diminished motor activity
throughout the treatment period.
CCL

4
treated rats exhibited generalised

weakness and reduced intake of food.
Histopathological examinations revealed
liver cell necrosis in CCL

4
trate rats.

Concurrent treatment with CC1
4

potentiated
the chronic toxicity of malathion (Group 8).
Liver disorders would probably potentiate
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the OPC poison. Pre-existing liver disorders
due to alcohol, infections, and various drugs
such as antitubercular agents, paracetamol
etc. are prevalent in many workers in farms
and organic chemical industries. If these
subjects are exposed to OPC, toxicological
effects will be serious.

Assessment of mild toxicity and recovery
can not be based on only one or two
measurements. Serial measurements along
with liver function test will be u ful in
both acute and chronic exposure. The ChE
assay used to monitor liver function
after liver transplantation, will also be
considered useful in OPC poisoning with the
support of AST and ALT values (14).
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