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Pesticides are being used globally on an increasing scale (Singh
and Srivastava 1984). In India use of these chemicals is
steadily increasing and is expected to register the projected
estimate of 149-795 tones by 1983-84 (Gupta and Gupta 1976).
The persistence and ubiquitous nature of organochlorines,
organophosphates and carbamates, coupled with their tendency
to concentrate the non-target organism through the food chain,
ultimately produce toxicity to fish, birds, wildlife and in turn
to man.

The present investigation evaluates the toxicity of the
weedicide, 2,4-D on the biochemical alterations of the total
protein in the liver of Channa punctatus (Bloch.).

MATERIALS AND METHODS
Full grown specimens of Channa punctatus (Bloch.) measuring 12-
15 cm in length and 29-65 g in weight were selected for the
present study. They were acclimatized at the room temperature
in glass aquaria (75 em x 37.5 cm x 37.5 cm) containing 10L
non-chlorimated tap water.

2,4-Dichlorophenoxyacetic acid, a common weedicide containing
80% active ingredient was used. It is moderately toxic to
human being, wildlife and aquatic animals, but highly toxic to
the weeds.

The median tolerance limit was svaluated by wusing short term
static biocassay method (Standard method, APHA, AWWA and
SPCR 1971). The protein content was estimated by the method
described by Lowry et al. (1951).

RESULTS AND DISCUSSION

C. punctatus were exposed to 1125, 1250, 1375, 1500, 1625 and
1750 ppm of 2,4-D for 24, 48, 72 and 96 hr, and the survival
rumber and survival percentage were recorded.
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The statistical analysis showed that the change in the survival
mumber is significant iIn relation to exposure time and
concentration of 2,4-D. There is a corresponding decrease in
the survival percentage with the increase in concentration and
exposure time. The TLM values recorded are 1687.5, 1437.5,
1250.0 and 1212.5 ppm for 24, 48, 72 and 96 hr respectively.
The sub-lethal concentrations of 2,4-D weedicide-600 ppm and
800 ppm, were selected for the present study.

On exposure to the sub-lethal concentrations of 2,4-D the fish
exhibited erratic swimming ability and difficulty in respiration
prior to death. The rapid opercular and irregular jerky
movements of the body were observed. During exposure to the
sub-lethal concentrations the fish secreted excessive mucous.
The body colour gradually becomes lighter with the increase in
the exposure time. In contrast, the control fish exhibited
normal respiratory and opercular movements.

Table 1, Protein content in the liver of C. punctatus in control
and experimental conditions.

Concentration of 2,4-D

Exposure 600 ppm 800 ppm

time protein Alteration Protein Alteration
content % content %

24 6.80t0.31: 15.73 4.69:0.152 41.88

48 5.87:0.48&l 27.26 4.14_440.28ﬁl 48.69

72 4.30:0.56a 46.71 3.70tO.SGa 54,15

96 3.35+0.56 58.48 3.15+0,43 60.96

Control set 8.07+0.59 - 8.07+0.15 -

Values are mean *+ of 5 individual observations

a = p £0.001
b = p20.05
c = p¢0.01

Protein content in mg/g tissue weight
* = Standard Error.

The mean value of total protein content in liver of control set
of C. punctatus is 8.07+0.59 mg/g (Table-I). In an experimental
group at a concentration of 600 ppm there is a progressive
decrease in the protein content with increase in exposure
time. The values recorded are 6.80 m3/g, 5.87 mg/g, 3.40 mg/g
and 3.35 mg/g at 24, 48, 72 and 96 hr respectively (Table-I).
The statistical analysis showed that the changes recorded in
the values of protein content for different exposure time are
very highly significant (P £.0.001).
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Similarly at 800 ppm a significant decrease in protein has been
noted. The values recorded are 4.96 mg/g, 4.14 mg/g, 3.70
mg/g and 3.15 mg/g at 24, 48, 72 and 96 hr respectively
(Table-I). The statistical amalysis showed that the change in
the protein content is very highly significant (P£0.001) for
each exposure time.

The toxicity of 2,4-D showed a direct correlation with the
concentration and time exposure. Similar observations have been
made by Leung et al. (1981) in paraquat and diquat exposed
copepods and by Ramalingam and Ramalingam {1982) in DDT and
malathion exposed Sarotherodon mossambicus.

The average value of the protein content in liver of C.
punctatus is 8.07 mg/g which is lower than that reported by
Murthy and Devi (1882) in Channa punctatus and Murthy et al.
(1986) in Tilapia mossambicus. A decrease in the protein
content has been recorded by Schaffer (1967) in Leuciscus
cephalus after exposure to certain pesticides; Mehrle et al.
(1971) in Salmo gquirdreri with DDT and dieldrin; and Sakaguchi
and Hamaguchi (1975) in yellow tail injected with carbon
tetrachloride.

Thus the sub-lethal concentrations of 2,4-D change the behaviour
of Channa punctatus and a decrease in liver protein content.
The change in protein content may be due to damage caused to
hepatic tissue (Hilmy et al., 1985) and increased proteolysis
{Kabeer et al., 1978).
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