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Acute toxicity and subchronic toxicity effects of Roundup, a glyphosate
herbicide on histopathological and biochemical alteration of Nile tilapia, Oreochromis
niloticus were studied for 96 hours and 3 months, respectively. The experiments were
performed under laboratory conditions with static renewal test. The fish were
investigated for growth, hepatosomatic index, biochemical alteration, histo-
pathological and ultrastructural alterations on gills, liver, and kidney.

The median lethal concentrations for acute toxicity at 24-h, 48-h, 72-h and 96-
h exposure were 17.46, 17.06, 16.93, and 16.79 ppm for young fish, respectively, and
those for adult fish were 46.85, 44.36, 38.96, and 36.81 ppm, respectively. These
indicated that the young fish were more sensitive to Roundup than the adult fish.
Based on the 96-h LCso for adult fish, the subchronic concentrations for this study
were 5 and 15 ppm. The histopathological alterations were clearly dose- and time-
dependent with a gradual increase in variability and intensity of effects. From light
microscopic study, filament cell proliferation, lamellar cell hyperplasia, lamellar
fusion, epithelial lifting, and aneurysm were observed in the gills. In the liver, there
were vacuolation of hepatocytes and nuclear pyknosis. Kidney lesions consisted of
dilation of Bowman's space, and accumulation of hyaline droplets in the tubular
epithelial cells. From electron microscopic study, the initial alteration of gills appeared
in the mucosal cells of the lamellar epithelium. The loss of microridges and
appearance of intercellular spaces were observed. In the liver, the most conspicuous
alteration was encountered within the RER which displayed progressive reduction and
fragmentation. Mitochondria were swollen and there were increases in number and
size of lysosomes and lipid droplets. The ultrastructural alterations of the kidney
consisted of the degeneration of the nuclear membrane, mitochondrial contraction
and/or swelling. Lysosome and apical vacuoles increased in number and size. Finally,
the necrosis appeared in some cells. Additionally, a significant (p<0.05) reduction in
growth was observed in the third month. The hepatosomatic indices also significantly
(p<0.05) increased in the first month of the experiment. The biochemical study
showed significant (p<0.05) increases in aspartate aminotransferase, alanine
aminotransferase, and alkaline phosphatase activities in the second and third months of
the experiment.
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