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ABSTRCT

This study investigated the efficiency of pre-exposure to calcium in
reducing the toxicity of sub-lethal lead concentrations in Nile tilapia, Oreochromis
niloticus. Fish were exposed to varying dosages of calcium carbonate: 0 (Gland G2);
20 (G3andG4) and 60 (G5 and G6) mg L™ for 4 days. After that, fish were exposed to
45 mg L™ lead, which corresponds to 25% of the 96-h LCs; (G2, G4 and G6) for 14
and 28 days. The hematological parameters had significant differences among the
mean hematological values, indicating that at the concentrations studied lead was toxic
to tilapia. This was revealed by a decrease in RBC count, Hct, Hb, MCH and MCHC,
respectively. The plasma levels of aspartate and alanine aminotransferase were
significantly increased in fish exposed to lead. The concentrations of lead in various
organs found that the liver was the site of maximum accumulation for lead intake,
while muscle was the site of least lead accumulation in fish. The residue of lead
increased in the liver more than in the kidney, gills or muscle, and showed such a
distribution pattern (liver > kidney > gill > muscle). Histopathological changes were
most evident in the group exposed to lead without pre-exposure to calcium. The gills
demonstrated edema, lamellar cell hyperplasia, epithelial lifting, lamellar fusion and
aneurysm. There was blood congestion in sinusoids, vacuolation of hepatocytes and
necrosis. Glomerulus’s atrophy, tubular swelling and also necrosis were seen.
However, the only observable lesion in the muscle was the infiltration of inflammatory
cells, and there were no pathological changes observed in the brain or intestine of
treated groups. Fish with pre-exposure to calcium in both low and high concentrations
of lead showed slight alterations when compared with the lead treatment group. The
present results suggest that calcium pre-exposure might play an important role in the
reduction of lead toxicity in fish. Furthermore, how the mechanism of this pattern
functions should be studied further.
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