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Abstract

The current study was conducted to investigate the therapeutic
effect of Grape Seed Oil (GSO) against the weight, biochemical,
histological, and immunohistochemical impacts induced by the
antibiotics Doxorubicin (DOX) and Azithromycin (AZ) in the liver
and kidney tissue of white male rats.

To achieve the study's objectives, 36 male rats were used and
divided into six experimental groups along with a control group,
with each group comprising six rats. The first group was
administered distilled water for six consecutive weeks. The second
group was injected with 3 mg/kg body weight of DOX for three
weeks. The third group was administered 25 mg/kg body weight of
AZ for three weeks. The fourth group was administered GSO for
six consecutive weeks at a dose of 0.3 ml/kg body weight. The fifth
group was injected with both DOX and GSO at the same dose and
duration as mentioned above. Similarly, the sixth group was
administered both AZ and GSO.

The animals were weighed, and blood was drawn before
starting the experiment and after three and six weeks to identify
changes in body weight and measure functional changes in liver
enzymes, glucose levels, cholesterol, urea, and creatinine. Half of
the animals in each group were sacrificed after three weeks from
the start of the experiment, and the other half after six weeks, for
the purpose of  conducting histopathological and
immunohistochemical studies of both the liver and kidney.

The results showed a significant decrease in the weights of the
rats in the groups treated with DOX and AZ, while the group
treated with GSO did not show any difference in weight compared
to the control group. Additionally, GSO demonstrated the ability to
restore the animals' weights to normal in the fifth and sixth groups.

For liver enzymes AST, ALT, and ALP, there was a significant
increase in the second and third groups, while levels were normal
in the group treated with GSO. Moreover, the groups treated with
both DOX and AZ along with GSO showed significantly lower
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levels compared to the second and third groups, indicating the
effectiveness of GSO in mitigating their negative effects.

The results also showed a significant increase in glucose and
cholesterol levels in the serum of the groups treated with DOX and
AZ compared to the control group and the group treated with GSO
only. In the groups treated with GSO against DOX and AZ, there
was a significant decrease in these biomarkers, indicating GSO's
ability to correct the imbalances in glucose and cholesterol levels.
Additionally, the functional study of the kidneys showed a
significant increase in the concentration of urea and creatinine in
the serum of rats treated with DOX and AZ compared to the
control group and the GSO group. The concentration of urea and
creatinine decreased in the fifth and sixth groups treated with GSO.

For the histopathological study, the groups treated with DOX
and AZ showed tissue lesions compared to the control group and
the GSO group. In the liver, the main lesions in the DOX group
included the transformation of part of the liver tissue near one of
the branches of the central vein into spongy liver after three weeks,
along with necrosis, degeneration, and hyperplasia of the walls of
blood vessels and bile ducts. After six weeks, these changes
intensified, including strong focal infiltration of inflammatory
cells. In the third group treated with AZ, after three weeks, there
was widespread congestion between blood vessels, swelling, and
degeneration of liver cells with an increase in collagen fibers. After
six weeks, there were infiltrative foci, increased thickness of the
central vein, and infiltration of inflammatory cells.

In the group treated with GSO only, the histological structure
of the liver for both periods was closest to the normal structure. As
for the therapeutic groups (fifth and sixth), tissue lesions appeared
after three weeks, including necrosis, degeneration, and infiltration
of inflammatory cells, as well as other lesions. However, these
lesions significantly decreased after six weeks, indicating the
therapeutic ability of grape seed oil to repair the tissue lesions
caused by both DOX and AZ.



In the kidney, after three weeks, the second group showed
pathological changes including hypertrophy of some glomeruli,
necrosis, and desquamation in some renal tubules. In the third
group, there was severe hemorrhage, congestion, and deformation
of some glomeruli. After six weeks, the second group exhibited
severe focal infiltration, atrophy of some glomeruli, and an
abundance of collagen fibers. In the third group, some glomeruli
were enlarged, Bowman's capsule was ruptured, and protein casts
were present in some renal tubules.

In the fourth group, the kidney tissue appeared nearly normal
for both periods, with some hemorrhage observed between the
tissue components. In the therapeutic groups (fifth and sixth),
various tissue lesions appeared after three weeks. However, after
six weeks, these lesions significantly decreased, and the kidney
tissue structure was very close to the normal structure.

For the immunohistochemical study, which was used to detect
type IV collagen fibers, there were positive responses particularly
in the groups treated with DOX and AZ. In the liver, the response
to the immunohistochemical reaction was very strong in the second
and third groups for both periods of three and six weeks. In
contrast, the reaction was weakly positive in the fourth group after
three weeks and negative after six weeks. In the fifth group, the
reaction was strongly positive after three weeks and increased in
intensity after six weeks. In the sixth group, the reaction was
strongly positive after three weeks and weakly positive after six
weeks.

In the kidney tissue, the immunohistochemical reaction was
very strong in the second, third, fifth, and sixth groups for both
three and six weeks. The response was either negative or weak in
the fourth group for both periods.

The study concluded that DOX and AZ have significant
negative biochemical, histological, and immunohistochemical
effects on liver and kidney tissues. Grape seed oil plays a very
important role in reducing and mitigating these negative effects,
although it requires a relatively long period.
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