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Toxic Effect of A-Cyhalothrin on Biochemical Contents
of Fresh Water Fish Channa punctatus
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Abstract: The effect of exposure to sub lethal concentrations of A-cyhalothrin (0.010, 0.015
and 0.020 ppm) on biochemical contents (protein concentration and total lipids) in liver and
muscles of Channa punciatus was studied up to 30 days at an interval of 5 days. The
exposed fish exhibited significant changes in biochemical contents. During exposure period
total lipids in both the tissues were decreased up to 5 davs but after 5 days these contents
were slightly recovered during next 25 days. Protein concentration in the liver and muscles
of fish was also decreased. The changes were dependent on period of exposure and
concentration of A-cvhalothrin.
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Introduction

A-Cyhalothrin belongs to a class of synthetic pyrethroids which are well known for their
insecticidal activity and are being used worldwide for the last 40 years (Shafer ez al., 2005). Several
workers have also reported their effect on non target organisms including fish (Yap ef af., 1975; Khan,
1983; Bradbury and Coats, 1989, Jeelani and Shafti, 1989; Meister, 1992; Parthasarthi and
Karuppasamy, 1998; Saxena and Seth, 2002; Saxena and Gupta, 2005). Saxena and Gupta (2003) have
reported these compounds to be highly toxic to Channa punctatus and observed behavioral and
haematological changes in this fish. It is also reported to cause biochemical changes in various fishes
(David and Somasunderam, 1985). The present investigations were carried out to obtain further
information about disturbances in protein and lipid metabolism in Channa puctatus due to exposure
to A-cyhalothrin.

Materials and Methods

Channa punciatus were obtained from local water bodies and acclimated in the laboratory for
10 days and then divided in to four experimental and one control groups. Fish then transferred to
different aquaria containing various doses of A-cyhalothrin and maintained up to their death or a
maximum period of 30 days. During this period fish were sacrificed after 5, 10, 15, 20, 25 and 30 days
for the study of the changes in biochemical parameters due to exposure to this synthetic pyrethroid.
The tissues were collected, weighed and homogenized in glass homogeniser using 10 mL distilled water
and then centrifuged in Zenetzki K-24. Total lipids were measured by method given in Oser (1965)
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and protein content of the tissue homogenates were determined as per the method of Lowry ef al.
(1951) using bovine albumin as standard. Each experiment was repeated at least three times and the
standard mean error was calculated. Statistical significance of difference between control and
experimental values was calculated by student t-test (Fisher, 1950).

Results

In the present experiments, the concentrations 0.030 and 0.040 ppm were found lethal for
Channa punctatus as mortality was observed within 5 days. At 0.02 ppm or below mortality was not
observed even after 30 days of exposure. However, fish exhibited erratic movements due to the toxic
effect of A-cyhalothrin.

Total lipids in control group fishes were 203.33 ug g7' in liver and 218.66 ug g~ !in muscles
(Table 1 and 2). In first 5 days of exposure total lipids were significantly (p<0.05) decreased in both
the tissues. In liver this decrease was 59.27% and in muscles this decrease was 44.92% in comparison
to their control values when the fishes were exposed to 0.02 ppm A-cyhalothrin. After 5 days total
lipids gradually recovered up to 30 days and after 30 days this reduction remained 21.60 and 18.20%,
respectively at 0.02 ppm A-cyhalothrin.

Table 1: Effect of ).-cyhalothrin on total lipids (ug ¢! wet weight) in liver of Charmna punctatis

Concentration Control 0.010 ppm 0.015 ppm 0.020 ppm

0 Days 203.33+0.881a - - -

5 Days 201.3340.333 166.0041.000 (17.54) 160.3320.881 (20.36) 82.0042.000 (59.27)
10 Days 201.66+0.666 167.0041.000 (17.18) 161.66+0.881 (19.83) 127.66+0.333 (36.69)
15 Days 202.66+0.0905 169.00+0.577 (16.60) 162.3341.453 (19.90) 140.334+0.333 (30.75)
20 Days 202.00+2.000 170.66+0.333 (15.81) 164.33+0.333 (18.6) 150.66+2.333 (25.41)
25 Days 203.3340.333 170.3320,333 (16.30) 166.6621.201 (18.03) 151.3320.666 (25.57)
30 Days 203.66+0.666 174.0041.000 (14.56) 170.33+0.881 (16.39) 159.66+1.207 (21.60)

a =Mean+SE (n=3), Values in parentheses represent % changes from control value

Table 2: Effect of A-cyhalothrin on total lipids (ug g™! wet weight) in muscles of Charna punctatus

Concentration Control 0.010 ppm 0.015 ppm 0.020 ppm

0 days 218.66+1.855a - - -

5 days 216.66+0.881 175.66+0.893 (18.92) 163.33+1.201 (24.61) 119.33+1.666 (44.92)
10 days 217.3340.333 181.66+0.333 (16.41) 171.33+1.855(21.19) 127.67+0.881 (41.25)
15 days 217.66+0.333 188.33+1.201 (13.47) 177.33+3.711 (18.52) 130.67+1.763 (32.96)
20 days 219.00+£0.577 195.3342.728 (10.95) 188.00+1.000 (14.15) 143.33+2.185 (34.55)
25 days 218.00+0.577 207.00+1.154 (5.04) 197.334+1.201 (9.48) 152.33+2.603 (30.12)
30 days 219.66+0.881 213.33£1.201 (2.88) 211.33£1.855(3.79) 179.67+1.201 (18.20)

a =Mean+SE (n=>3), Values in parentheses represent % changes from control value

Table 3: Effect of ).-cyhalothrin on protein concentration (ug ¢! wet weight) in liver of Charna puncitatus

Concentration Control 0.010 ppm 0.015 ppm 0.020 ppm

0 days 728.35+1.667a - - -

5 days 725.00£5.00 671.6744.400 (7.35) 591.67+1.667 (1839)  586.66:1.667 (19.08)
10 days 721.67+6.00 658.35+4.410 (8.7T) 580.00+2.886 (19.63) 546.67+1.40 (24.25
15 days 716.67+1.667 635.00£2.89 (11.39) 570.00£2.886 (20.46) 530.00£2.887 (26.04)
20 days 718.3543.35 611.67+7.26 (14.94) 548.3446.00 (23.67) 510.005.773 (29.00)
25 days 720.00+2.88 601.68+4.40 (16.43) 53835:4.410(25.22)  508.33£6.00 (20.30)
30 days 723.35+4.410 588.34+4.41 (18.67) S11.6747.265(29.26)  496.98:4.410(31.34)

a =Mean+SE (n=3), Values in parentheses represent % changes firom control value
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Table 4: Effect of A-cyhalothrin on protein concentration (g g~ wet weight) in muscles of Channa prunctais

Concentration Control 0.010 ppm 0.015 ppm 0.020 ppm

0 Days 758.33+8.33a - - -

5 Days 755.00+£0.5776 688.35+4.410 (8.82) 608.34+3.33 (19.42) 495.00+2.88 (34.43)
10 Days 746.67£1.66 678.33:4.400 (9.15) 583.34+1.667(21.87) 461.67+3.34 (38.16)
15 Days 74834.00+1.67 651.67+1.667 (12.9) 561.67+1.409 (24.94) 441.66+4.409 (40.98)
20 Days 743.34£1.70 633.3421.67 (14.79) 536.67+4.410(27.80) 418.3443.34 (43.72)
25 Days 740.00+2.886 616.66+4.410 (16.66) 511.66+3.33 (30.85) 393.33+1.667 (46.17)
30 Days 741.6743.34 600.00£2.887 (19.10) 496.67+4.41 (33.03) 357.367£6.009 (52.58)

a =Mean+SE (n=>3), Values in parentheses represent % changes from control value

Changes in protein concentration in liver and muscles of experimental fishes due to A-cyhalothrin
exposure are given in Table 3 and 4, respectively. Initial values of proteins in liver and muscles of
Channa punctatus were 728.35 and 758.33 ug/100 mg, respectively. Exposure to A-cvhalothrin
resulted in significant (p<0.05) reduction in protein concentration in both the tissues. Maximum
reduction in protein concentration was observed in hiver (31.34%) and in muscles (32.58%) compared
to the control after exposure to 0.02 ppm A-cyhalothrin for 30 days.

Non-significant changes were observed in total lipids and protein contents in control group fishes
during exposure period of 30 days.

Discussion

A-cvhalothrin is separated to be highly toxic to fishes because it is strongly absorbed by the gills
even at very low concentration in water due to its high lipophilicity (Elliott, 1989). This compound
is also reported to cause biochemical and haematological changes in fishes (Varley er af., 1980;
Krishnappa et ., 2000).

Changes in total lipids in fish have been reported (Katti and Sathvanesan, 1983; Ramos and
Herrera, 1996) due to exposure to various insecticides. In the present studies total lipids in muscles
and liver of Channa punctatus were decreased due to exposure to A-cyhalothrin. It can be correlated
with the changes in the lipid digesting enzymes like lipase. Since lipids constitute very rich energy
reserve, its decrease indicates the changes in energy demands of fish during exposure to A-cyhalothrin.

Depletion of tissue protein in fishes exposed to toxicants has been reported by several workers
(Dubale and Awasthi, 1984; Ghosh and Chatterjee, 1988; Saxena and Gupta, 2003). Studies carried out
by Ramalingam and Ramalingam (1982} suggested that the pesticide stress influences the conversion
of tissue protein into soluble fraction reaching in the blood for utilization. The reduction in proteins
may be due to increased energy demand during stress or it could be due to altered enzymatic activities
(Lett ef al., 1976). The depletion in protein contents in the present investigations is parallel with the
findings of previous workers. In long term exposure to A-cyhalothrin much of the energy must have
been used up to compensate the stress, hence the depletion in the protein content is observed.

The present study indicates significant biochemical changes in Chanma punctatus due to exposure
to A-cyhalothrin, which may be harmful for the survival of this fish.
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