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ABSTRACT

The objective of the research was to investigate the concentration of copper
(Cu) and lead (Pb) found in water, sediments, and tissue of Asian clams (Corbicula
sp.) in Beung Boraphet. Samples were collected from 12 study sites within Bung
Boraphet between February to December 2008. The physico - chemical parameters of
water including temperature, pH, turbidity, NO;-N, NH;3-N, PO,>, BODs, DO, Cu,
and Pb were measured. In comparison with the water quality standard of Thailand,
water in Bung Boraphet was medium clean. Cu and Pb in water were detected at low

levels while their levels were high in the sediment and tissues of Corbicula sp..
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Accumulation rate of Cu and Pb in tissues of Corbicula fluminea was
determined under laboratory condition. Clams were treated by Cu (0 to 4 mg I"") and Pb
(0 to 10 mg I"") in aquariums for 0 to 168 hours. The Cu and Pb concentrations in
aqueous solution decreased throughout the treatment period while concentrations of
Cu and Pb in tissues of C. fluminea increased. Pb was found accumulate in tissue
more than Cu. The high Pb concentration accumulation in tissues was 142.35 + 8.14
mg kg dry wt. at 48 hrs whereas that of Cu was 26.83 + 0.47 mg kg™ dry wt. at 128
hrs. The results show the suitable condition for using C. fluminea as Cu and Pb
contamination monitoring in water.

Biomarker responses of antioxidative enzyme activity and DNA damage in the
C. fluminea were exposed in different concentrations of Cu and Pb for 30 days in a
controlled laboratory experiment. Cu concentrations were commonly between 0 to 0.5
mg I"'. While the Pb concentrations varied greatly from 0 to 5 mg I". The
antioxidative enzyme activities such as glutathione reductase, superoxide dismutase,
and catalase were qualified by the use of a Oxford Biomedical Research kit. DNA
damage was measured by single cell gel -electrophoresis (Comet Assay).
Antioxidative enzyme activities in clam gills from Cu were higher than control after
30 days and suggested an increase in superoxide dismutase and catalase activities.
While glutathione reductase was increased in gill of clams at 0.1 to 0.5 mg Cu 1", but
Cu concentrations at 0 and 0.05 mg "' were decreased. Antioxidative enzyme activities
for every concentration of Pb were decreased, especially catalase. The minimum
activity of catalase was found in gill cell suspension of clams at 5 mg Pb I after 20
days. DNA of hemolymph which had not been exposed to Cu and Pb showed low

background damage which made it easy to evaluate the response of the DNA to heavy
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metals. When the hemolymph of C. fluminea were exposed to the Cu and Pb, the tail
length of DNA was increased significantly. The results indicated that Cu induced a
relatively high level of DNA damage in comparison with the level of damage induced
by Pb. DNA damage were elevated in clams from the Cu and Pb exposure treatment
only at 5 to 15 days; by 20 and 30 days of exposure the values had declined to control
levels. The activation of antioxidant defense in gill and DNA damage in hemolymph
of C. fluminea indicated a possible consequence of the waterborne Cu and Pb

exposure.
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