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Abstract

Glyphosate is a herbicide which is found in aquatic environment due
to imbalance in the environment and aquatic organisms. The current study
aimed to determine the median lethal concentration of glyphosate within
twenty-four hours in common carp fish and evaluate the biochemical,
hematological, histopathological and immunohistochemical changes. The
current study involved two experiments in the first experiment, the
median lethal concentration of glyphosate was detected using Trevan
method by exposing common carps to increasing concentrations (1, 2, 5,
10, 15, 20, 25, 50, 60, and 120) mg/lit leading to death of 50% of
common carp within 24 hours. In the second experiment, common carps
were divided randomly into three groups. In the first group (control
group) common carps were left without treatment throughout the
experiment. Common carps in the second group were given 25% of the
LC50 of glyphosate (6.54 mg of glyphosate/L. water). In the third group,
common carps were given 50% of the LC50 of glyphosate (13.08 mg of
glyphosate/L water). At each of 5, 10, 15, 20, and 25 days from the start
of the experiment, samples for hematological, histopathological were
collected and measurement of hemoglobin concentration (Hb), total count
of white blood cells (TLC) was performed. Significant decrease in
number of white blood cells was noted in the two groups in comparison
to the control group at P<0.05. According to the period of exposure, there
was Significant increase in number of white blood cells in the third group

when compared with the second group at P<0.05.

The exposure to glyphosate resulted into significant increase in the
mean average of serum creatinine (CK), alanine aminotransferase (ALT),

alkaline phosphatase (AP), corticosteroids (CR), in the both exposed
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group in comparison to the control group and this increase superior in the
third group when compared with the second group and according to the
period of exposure. The accumulative concentration of glyphosate in
muscle showed significant increase in the second and third group when
compared to the first group with significant increase in the third group in
comparison to the second group. Gradual increase in the accumulative
concentration of glyphosate during the study and showed the highest
concentration at the 25th day (4.18, 8.01 microgram/gram) in the second

and third groups respectively.

The histopathological changes were different in severity according to
the concentration and period of exposure and were more severe in the
samples exposed to highest concentration of glyphosate which were
represented by hyperplasia of the mucosal cells and coagulative necrosis,
fusion of the cells of the secondary gill lamellae and damage of cartilage.
The histopathological sections of liver revealed degenerative vacuolar
changes in the hepatocytes and the epithelial cells lining the bile ducts as
well as coagulative necrosis in the affected hepatocytes, with infiltration
of inflammatory cells and development of fibrosis in the portal areas. In
the kidney, coagulative necrosis was observed in the epithelial cells lining
the renal tubules, hyperplasia of the glomerular tuft with infiltration of

inflammatory cells.

The results of immunohistochemistry examination of the IL-6 and
IL-12, showed that the histological expression of IL-6 was at its highest
expression on the fifth day of the experiment and gradually decreased to
reach its lowest expression on the twenty-fifth day in the liver and kidney
tissue, while results of IL-12 was in its lowest tissue expression on the
fifth day of the experiment and continued to rise gradually to reach its

highest tissue gene expression on the twenty-fifth day of the experiment
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in the tissues of the liver and kidney. In conclusion, the LC50 of
glyphosate in common carp fish resulted in pathophysiological changes
which were proportional with the period of exposure and the toxic effects
of glyphosate on the hematological and biochemical parameters and
concentration of glyphosate in fish muscles with the histopathological
changes and tissue expression changes of cytokine were high significant

in the fishes exposed to the highest concentration of glyphosate.




