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Summary

The current study aims to investigate the physiological, biochemical
and histolopathological effects of fish Alburnus mossulensis exposed to
trivalent chromium for (4, 7, 14, and 30) days. In order to achieve these
goals, fish were collected from the Tigris River, specifically from the area
(under the Abu Tammam Bridge) of the Tigris River in the city of Mosul,
at night using hand nets at a rate of twice a month starting from

December to mid-March (2022-2023). Approximately
(1200-1000)fish. The weights and lengths of the fish used in the

experiments were measured, and their rates ranged between (2-4 grams)
and (6-8 cm), respectively. The fish were transferred to the graduate
studies laboratory at the College of Education for Pure Sciences at the
University of Mosul using plastic containers containing water from the
same original environment, then they were transferred to pre-prepared
glass tanks inside the laboratory. The physical and chemical properties
of water samples (study site) were analyzed, and it was found that they
were within the acceptable limits of Iraqi specifications for protecting
natural resources from pollution. In order to determine the concentrations
used in the experiment, an experiment was conducted to determine the
mean lethal concentration (96LCs), after which the fish were divided into
four groups that included the control group treated with water.
Dechlorinated. As for the experimental groups, they were exposed to
concentrations of (10) mg/L, which represents ,4LCso, (20) mg/L, which
represents 1,LCsg, and (30) mg/L, which represents 3,L.Cs.

The results of bioaccumulation of chromium in (gills, brain,
liver, intestines, bones, and muscles) showed that the highest rate of
accumulation was found in (liver, gills, and intestines) and there was no

significant difference between them, and that the highest rates of
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accumulation were observed when treating fish with trivalent chromium
at a concentration of (30) mg. /litre for thirty days. The results of the
study also showed the occurrence of oxidative stress in fish exposed to
trivalent chromium, as there was a significant decrease in the level of
effectiveness of the non-enzymatic antioxidant represented by glutathione
for all treatments and in all organs under experiment when compared with
the control group, and that the lowest level of glutathione was represented
in (gills and muscles). And the brain), as for the treatments, it was found
that the lowest level of glutathione was represented by the two
concentrations (30) mg/L and (20) mg/L with no significant difference.
The results of the study of the enzymatic antioxidants represented by
catalase showed a significant decrease in the level of catalase
effectiveness. In all organs under study and for all periods when
compared to the control group, it became clear that the least significant
decrease in the level of catalase was found in (gills, brain, and muscles),
as they did not differ significantly from each other. As for the treatments,
it was represented by the two concentrations (30 and 20) mg/L. As for the
results of the levels of fat rancidity and the formation of
malondialdehyde, they showed a significant increase when compared
with the control group. The highest significant increase was found in the
liver, which differed significantly from the rest of the organs. The results
showed that there were significant differences between all experimental

groups compared to the control group.

The results of biochemical tests showed a significant increase in
the activity of alkaline phosphatase enzymes. The highest significant
increase was found in the two concentrations (30) mg/L and (20) mg/L,
which did not differ significantly between themThe highest significant
increase in the organs was found in the liver, followed by the intestines,

then the brain, muscles, and gills. It was also observed that there was an
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increase in the activity of the enzymes alanine aminotransferase and
aspartate transaminase. It became clear that the highest activity of the two
enzymes was found in the liver, which differed significantly from the rest

of the organs.

Through the results of microscopic examination of the blood of
fish exposed to trivalent chromium, it was observed that there were
changes in the shapes of red blood cells and nuclear abnormalities, the
first of which was spindle-shaped, pyramidal, spiny, lacrimal, and
irregularly shaped cells. It was also noted that ruptures occurred in the
cytoplasm of the cells, while the nuclear abnormalities were represented
by the appearance of small nuclei. The notched nucleus, the budded
nucleus, and the kidney-shaped nucleus, in addition to the condensation

of chromatin within the boundaries of some nuclei.

As for the effects of trivalent chromium on the histological structure
of the liver and kidney, the results of microscopic examination of liver
tissue showed that histopathological changes occurred as a result of
exposure to chromium (Cr "), represented by congestion of blood vessels,
necrosis, degeneration, and thickening of nuclei in some liver
parenchyma cells, and slight infiltration of inflammatory cells.
Mononuclear, as well as the formation of hematoma in high
concentrations and for a long period of timeMicroscopic examination of
the gill tissue showed the occurrence of many pathological changes,
represented by complete adhesion between the secondary gill filaments, a
shortening of their length, some of their apices acquiring a drumstick
shape, the occurrence of vacuolar degeneration of the epithelial cells
lining the secondary gill lamellae, their severe degeneration, hyperplasia,
and sloughing, as well as the occurrence of hyperplasia of

undifferentiated cells between the lamellae. Secondary gill tissue, and



severe bleeding occurred at the tops of the primary gill plate, as well as
severe bleeding, vacuolar degeneration, and necrosis of the entire gill
tissue, as well as bruising, necrosis of muscle fibers, deposition of fibrin

exudate, and congestion of blood vessels.
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