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Altered esterase activity due to pesticide exposure in the aquatic snail Physa
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ABSTRACT

The effect ofpesticides on the xenobiotic metabolising enzymes of the aquatic snail Physa
acuta was studied. Adult snails reared in the laboratory were exposed daily for three days
to the following pesticides: 2,4-dichlorophenoxyacetic acid, deltamethrin, endosulphaH,
malathion and pirimiphos-methyl. Cytosolic fractions prepared from the snails showed
that pesticide exposure had no effect on the glutathione or glutathione dependent enzyme
activities. General esterase activity using two different substrates was reduced significantly
by exposure to the organophosphate pesticides malathion and pirimiphos. Exposure to the
other pesticides did not cause any substantial changes in the esterases activities. The
nature of this inhibition is not yet apparent. It is likely, however, that the changes are due
to a competitive type inhibition by the pesticides for the active site of the enzyme.

INTRODUCTION

In an effort to increase agricultural output the use
of agricultural pesticides has intensified.
Unfortunately the use of these pesticides has also
resulted in the pollution of the land and water
resources. Many pesticides affect metabolic
enzymes and other processes within the target
organism. Highly sensitive analytical chemistry
methods are unable to assess the biological effects
of these pollutants. It is important, however, to
also determine the biological effects, such as altered
enzyme activities effect of pollutants on aquatic
organisms. A number of different aquatic
organisms have been studied as possible markers
of environmental water pollution (1-3).

A number of studies on the effects of pollutants
on the cytochrome P

4SO
of marine molluscs have

been described
(4-6). Livingstone et al.(7) have also reported on
the alterations in antioxidant enzyme activities of
marine molluscs exposed to benzo(a)pyrene and
menadione. There are, however, no studies on the
effects ofpollutants on the xenobiotic metabolising
enzymes (XMEs) of freshwater pulmonate snails.
Previously, we have reported on the presence of
glutathione S-transferase (GST) in two snail

species namely Planorbella duryi and Lymnaea
natalensis (8) as well as on the efffect of several
pesticides on the GST of these species (9). Here
we report on the effect of five pesticides on the
xenobiotic metabolising enzymes of another
aquatic snail species, namely Physa acuta.

MATERIALS AND METHODS

Chemicals
All biochemicals as well as 2,4-dichloro

phenoxyacetic acid (240) was obtained from either
the Sigma Chemical Co. or the Aldrich Chemical
Co. U.S.A. Malathion, pirimiphos-methyl, and
deltamethrin were a kind gift of Prof D.P.Giga,
(Dept of Crop Science, University of Zimbabwe)
and were obtained from local industry. Endosulfan
was a kind gift of Dr M.Benhura. All pesticides
were of technical grade. All other laboratory
reagents were of Analar grade.

Snail culture and exposure
The initial stock of Physa acuta were obtained

from the field and maintained outdoors in cement
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