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Desulfuration of Chlorpyrifos, Parathion, and Malathion by Hepatic Cytochrome P450 in Four Species of Fish
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Abstract Fish is common in water and is suitable for identifying the presence of chemical pollutants in water bodies. For evaluating efficien—
cy of oxidative metabolism in determination of sensitivity of fish to organothiophosphorus insecticides, in vitro desulfuration of three insecti—
cides, i.e. chlorpyrifos, parathion, and malathion, by hepatic cytochrome P450 was measured using four species of fish, i.e. Danio rerio,
Xiphophorus helleri, Pseudorasbora parva, and Lepomis gibbosus as surrogates, and the activity was compared with sensitivity of correspond—
ing fish towards the insecticides. Result of the study indicated that 96 h 1.Cs; of chlorpyrifos for the Danio rerio, the Xiphophorus helleri, the
Pseudorasbora parva, and the Lepomis gibbosus was estimated to be 1.94, 0.171, 0.027 3 mg-L™" and 0.068 1 mg- L™, respectively, and 96 h
LCs of parathion for the four species of fish was estimated to be 2.6, 0.055 9, 1.78 mg+ L' and 1.02 mg- L™, respectively. As for malathion, the
96 h LCs for the four species of fish was estimated to be 7.07, 0.907, 6.03 mg L™ and 0.172 mg- L™ respectively. Desulfuration activity of
hepatic cytochrome P450, as scaled with Vmax/Km, was estimated to be 1.67x10% 2x10%, 5x10* min™ and 2x10* min~, respectively, for
chlorpyrifos, and the activity was estimated to be 2x10¢, 5x10°, 1.11x10° min™" and 1.43x10° min!, respectively, for parathion. For malathion
the activity was estimated to be 5x10%, 5x10% 2.5x10° min™" and 1.67x10* min™, respectively. A negative correlation was found between L.Cs,
and Vmax/Km. The value of R* was estimated to be 0.218 1, 0.894 0 and 0.510 1, respectively for chlorpyrifos, parathion, and malathion. Re—
sult of the study suggested that cytochrome P450 played a negative role in creating tolerance of fish to organothiophosphorus insecticides.
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Figure 1 Chlorpyrifos desulfuration catalyzed by hepatic microsomal cytochrome P450 enzyme system in different fish
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Figure 3 Parathion desulfuration catalyzed by hepatic microsomal cytochrome P450 enzyme system in different fish
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Figure 5 Malathion desulfuration catalyzed by hepatic microsomal cytochrome P450 enzyme system in different fish
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