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ABSTRACT

Biomarkers and histo-cytological responses have been used not only as effective tools for
environmental monitoring, but also as early warning sentinels in ecological risk assessment. The present
study used histopathological biomarker and enzyme activity as tools to characterize the health status of
fish in contaminated rivers and laboratory exposure to contaminants.

Histopathological alterations in various organs of fish have been shown to be responsive and
sensitive to a wide range of contaminants. In the present study, the fish, Oreochromis niloticus or Nile
tilapia were exposed to contaminated sediments from Mae Klong River tributaries, which contained
elevated levels of heavy metals (e.g. lead, chromium) and endosulfan for one month. In addition, fish
were exposed to alachlor, at 96-h LCs, value (381.91 pg/L) and at 10% of MATC (35 pg/L) for 3
months. The acute toxicity study showed that the LCs, values of alachlor for 24-h, 48-h, 72-h, and 96-h
were 963.62, 563.02, 447.99, 381.91 ng/L, respectively. O. niloticus has developed abnormalities of the
gills, liver and kidney in acute, sublethal toxicity and sediment exposure studies. In the gill filaments,
cell proliferation, lamellar cell hyperplasia, and lamellar fusion were observed. In the liver, there was
vacuolation of hepatocytes and nuclear pyknosis. Kidney lesions consisted of dilation of Bowman’s
space and accumulation of hyaline droplets in the tubular epithelial cell. No recognizable changes were
observed in muscle tissue. The most severe damage occurred in the longest exposure and in the higher
dose. No firm correlation between levels of heavy metals in sediments and those in fish could be
established. The endosulfan residues in fish tissues were below the detectable limit.

In the enzyme biomarker study fish were exposed to 96-h LCs, concentration (381.91 pg/L) of
alachlor for 96 h, and allowed a period of recovery in pesticide-free water for 96 h. Glutathione-S-
transferase (GST) and acetylcholinesterase (AChE) activities in brain, serum, kidney, liver, gills, and
muscle were measured after 24, 48, 72, and 96 h after alachlor exposure and in the recovery period. In
addition, fish were exposed to sublethal concentration of alachlor (175 pg/L) for one month. Acute
toxicity study showed that AChE activity in several organs after 96-h exposure to alachlor was not
affected. Nevertheless, significant increase in the AChE activity was detected in the muscle. In addition,
the GST activities in most samples of the treated fish were either increased or remained unchanged,
compared to those of control; however, the GST activity in muscle was decreased. The reduction of
GST activity appeared to diminish significantly in liver and muscle and the activity resumed in 96 h of
the recovery period. Sublethal toxicity study showed that the AChE activity was significantly induced in
brain and kidney. In addition, the GST activities were increased in all tissue samples except in muscle.
Many behavioral changes such as lowering of motility with loss of equilibrium, uncoordinated
movement, and increase in the levels of respiratory rhythm were observed during exposure to the
herbicide.
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