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Effect of A-cyhalothrin on the Activities of Trypsin and Lipase
in Fresh Water Fish Channa punctatus
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Abstract: The effect of 4 cvhalothrin toxicity was studied on the activities of trypsin and
lipase in Channe punctatus. The fish was exposed to sublethal concentrations (0.010, 0.015,
0.020 ppm) of A cyhalothrin for 30 days. During exposure period the activities of these two
enzymes were recorded in liver and muscles of fish up to 30 days at an interval of 5 days.
The results obtained indicate that exposure to A-cyhalothrin decreased the activities of these
enzymes in treated fishes in comparison to control fishes. The effect of A cyhalothrin on
Channa punciatus was dependent on period of exposure and concentration of A cyhalothrin.
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INTRODUCTION

Pyrethroids are widely used to combat a wide range of pests of agriculture (Elliot ez af., 1978),
public health (Hirano, 1989) and animal health importance (Gupta and Bhaumi, 1988) because of their
excellent insecticidal activity, rapid decomposition in soil (Agnihothrodu, 1988) low mammalian
toxicity (Bradbury and Coats, 1989) and non persistence in environment (Sirohi and Saxena, 2008).
These pesticides are maintaining very high position in the market. The toxicological studies of
these pesticides upon aquatic organisms are very important from the view point of
environmental consequences.

Pyrethroids are reported (Banik ef al., 1986; Saxena and Seth, 2002; Das and Mukerjee, 2003;
Saxena and Gupta, 2003) to produce toxic effect on the biochemical and hematological parameters of
various terrestrial and aquatic animals.

The persistence of these pyrethroids in aquatic environment is dangerous for the blood
physiology, metabolism and survival of fish because gills and skin of fish directly absorb these
compounds from surrounding water.

In the present studies an attempt has been made to study the effect of A-cyhalothrin on digestive
enzymes in Channa punctatus.

MATERIALS AND METHODS

The fresh water fish Channa punctatus were collected from the local water bodies. They were
maintained in glass aquaria and acclimated to laboratory conditions for 10 days in untreated soft well
water. After acclimation fish were divided into experimental and control groups. Experimental groups
were exposed to different concentrations (0.010, 0.015, 0.020 ppm) of A-Cyhalothrin for 30 days.
During this period fish were sacrificed after 5, 10, 15, 20, 25 and 30 days for the study of biochemical
changes. Liver and muscles of fish were collected, weighed and homogenized in glass homogenizer using
distilled water and centrifuged in Zanetzki k-2 4 refrigerated centrifuge. The supernatants were taken
for measuring the activity of trypsin and lipase is in both the tissue.
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The activities of trypsin and lipase were measured by methods given in Bergmeyer (1971).
The experiment was repeated at least 3 times and standard and mean error was calculated. The
t-test desceribed by Fisher (1950) was cmployed to test the significance between control and
experimental values.

RESULTS

Results obtained in present studies indicate significant impact of A-cyhalothrin on the activities
of both lipase and trypsin. 0.030 and 0.040 ppm A-cyvholathrin was found to be lethal for Channa
punctatus as mortality was observed within 5 days of exposure.

In control group fishes the activity of lipase in liver was 0.5 umit/mL at the beginning of exposure
period (Table 1). This activity was enhanced upto 15 days and then reduced upto 30 days. Exposure
to A-cyhalothirn caused alterations in the activity of this enzymes. The activity was enhanced by
147.34% by 0.010 ppm after 10 days exposure. After 10 davs fluctuations were recorded upto the end
of exposure period. In liver of Channa punciatus the activity of lipase was 0.8 unmit/mL at the beginning
of the experiment (Table 2). This activity was decreased significantly (p<0.05) due to exposure to A-
cyholothrin. Maxinmum decrease in activity was recorded as 83.33% when fish were exposed to 0.020
ppm for 5 days.

Table 1: Effect of A -Cvhalothrin on Lipase (unitymL) in liver of Channa punctatus

Conc. (ppm) Liver
Day Control 0.010 0.015 0.020

0 0.5+0.084a

5 0.420.004 0.90.033 0.7£0.0079 0.1660.5445
(125 (75) (58.5)

10 0.50.008 1.40.047 0.8£0.11 0.3340,027
(147.347) (41.34) (41.69)

15 0.70.081 0.5:0.047 1.5£0.0471 0.66:0.0816
(28.57) (114.28) (5.71)

20 0.6£0.11 0.3£0.105 0.9£0.12 0.30+0,00
(16.66) (66.67) (50)

25 0.6£0.10 0.5+0.048 1.0£0.0471 0.3£0,00
(16.66) (66.67) (50)

30 0.3£0.074 0.367+0.11 0.5£0.0169 0.166:0.0272
(22.22) (66.66) (44.66)

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

Table 2: Effect of A-Cyhalothrin on Lipase in muscle (unityml) of Charma punictatus

Conc. (ppm) Muscles

Day Control 0.010 0.015 0.020

0 0.8+0.79%

5 0.6+0.49 0.5+0.0471 0.8+0.15 1.1+0.0816
(16.66) (33.33) (83.33)

10 0.7+0.25 0.2+0.0471 0.9+0.033 0.5+0.0471
(71.42) (28.57) (28.57)

15 0.8+0.0745 0.366+0.0269 0.9+0.074 0.5+0.0471
(54.25) (12.5) (37.5)

20 0.9£0.047 0.566+0.0980 0.5+0.0471 0.3640.11
(37.11) (44.45) (60)

25 0.8+0.0745 0.7+0.124 0.6+0.149 0.2640.0942
(12.5) (25) (67.5)

30 0.6+0.10 0.5+0.066 0.334£0.0745 0.2+0.471
(16.6) 5 (66.66)

a =Mean+SE (n=3), Values in parentheses represent %o changes from control values
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Table 3: Effect of A -Cyhalothrin on Trypsin (mg mL™!) in liver of Cherma punciatis

Yﬂc. (ppm) Muscles

Day Control 0.010 0.015 0.020

0 0.0753+0.0019*

5 0.078+0.00408 0.0508+0.00157 0.0462+0.00821 0.0431+0.00121
(34.87) (40.76) (@4.74)

10 0.0610+0.00089 0.0495+0.0002 0.0510+0.0021 0.0462+0.00025
(19.25) (15.98) (24.63)

15 0.0515+0.0021 0.044340.0008 0.0462+0.008 0.0493+0.0005
(13.98) (10.29) .27

20 0.067+0.0016 0.0426+0.0008 0.0432+0.0005 0.0443+0.008
(36.03) (35.13) (33.48)

25 0.0743+0.0021 0.041640.0006 0.04114+0.0006 0.0432+0.0005
(4.01) (44.68) (41.85)

30 0.068+0.0016 0.0411+0.0006 0.040+0.0003 0.0416+0.0006
(39.55) (4L.17) (38.82)

a =Mean+SE m=3), Values in parentheses represent %o changes from control values

Table 4: Effect of A-Cyhalothrin on Trypsin (mg mL ") in Muscles of Channa punciaius

w. (ppm) Muscles

Day Control 0.010 0.015 0.020

0 0.0560+0.0011*

5 0.0576+0.0012 0.042640.0008 0.05+0.0 0.0561+0.0014
(26.04) (13.10) (2.60)

10 0.0530+0.0025 0.0443+0.0008 0.0578+0.0013 0.0596+0.0024
(16.41) (©.05) {12.45)

15 0.0563+0.0025 0.0508+0.0015 0.047340.0005 0.0543+0.0001
(9.76) (15.98) (3.35)

20 0.0561+0.0014 0.00445+0.0 0.0455+0.0004 0.0473+0.0005
(20.67) (18.89) {15.68)

25 0.0546+0.0022 0.00426+0.0008 0.0438+0.0026 0.0443+0.0008
(21.97) (19.78) (18.86)

30 0.0508+0.0015 0.0400+0.0003 0.0416+0.0006 0.0426+0.0008
(21.25) (18.11) {16.14)

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

The activity of trypsin in liver and muscles of control group fishes was 0.078 and
0.0576 mg mL ™", respectively (Table 3 and 4). Significant reduction (p<0.05) was recorded when fish
were exposed to sublethal concentrations of A-cyhalothrin.

Maximum reduction in liver was 44.74% after exposure to 0.020 ppm for 5 days while in muscles

maxmium reduction recorded was 21.97% after exposure to 0.010 ppm for 25 days.
DISCUSSION

A-cyhalothrin is a pyrethroid which belongs to the class of lipophilic insecticides which are easily
degraded in the natural environment (Elliot, 1989). These compounds are reported to be highly toxic
to fish (Saxena and Gupta, 2003). Morphological and behavioral changes in Channa punctatus exposed
to A-cyhalothrin were observed during present investigation which indicate that fish became erratic due
to this exposure and showed uncoordinated swimming. A-cyhalothrin has been found to be lethal to
Channa punctatus as death was recorded at concentrations 0.30 and above. The present investigations
show that prolonged exposure of Channa punctatus to A-cyhalothrin in water induced alterations in
the activites of trypsin and lipase in both liver and muscles. Some other workers (Mahendru and
Agarwal, 1983, Simon et af., 1999) have also reported similar type of changes in fish and snails due to
exposure to pesticides.
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Several workers (Dubale and Awasthi, 1984; Ghosh and Chatterjee, 1988; Ramos and Herrera,
1996; Saxena and Gupta, 2005, Velisck ez af., 2006) have also reported metabolic changes in the tissues
of fishes due to exposure to pesticides. The present investigations show that the fish were under stress
during A-cyhalothrin exposure. It might be due to accumulation of residue of this compound in the
tissue of Chama punctatus.
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