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Abstract

This study was conducted to find out the effect of injecting zinc
oxide nanoparticles and comparing them with bulk zinc oxide in causing
pathological effects on the liver, kidneys, brain and testes and their effects
on the functions of these organs, as well as knowing the effect of giving
vitamin E in reducing pathological changes.

60 adult male rabbits were randomly divided into ten groups in each
group of six rabbits, for the first experiment, the first group was a control
group that was left without treatment throughout the experiment period,
the second group was given vitamin E orally at a dose of 100 mg / kg of
body weight twice weekly for 21 days, the third, fourth, fifth and sixth
groups were injected with zinc oxide nanoparticles and bulk, respectively,
at two doses of 50 and 600 mg/kg of body weight, and for both types (nano
and bulk) intraperitoneally twice weekly for 21 days, the seventh, eighth,
ninth and tenth groups were injected with zinc oxide nanoparticles and
bulk, respectively, at two doses of 50 and 600 mg/kg of body weight and
for both types (nano and bulk) intraperitoneally twice weekly for 21 days
with oral administration of vitamin E at a dose of 100 mg/kg of body
weight twice weekly for a period of 21 days for seventh, eighth, ninth and
tenth groups. After 21 days from the beginning of the experiment, half of
the number of each group were killed (3 for each group). Blood samples
were taken for blood picture and serological tests. Tissue samples were
taken from the liver, kidney, brain and testis for histological microscopy.

Then the second experiment was started, which aimed to assess the
body's ability and the role of vitamin E in repairing tissue damage after
stopping the injection of zinc oxide with its two types, nano and bulk. And

continuous administration of vitamin E orally at a dose of 100 mg/kg of
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body weight twice weekly for 21 days for seventh, eighth, ninth and tenth
groups.

After an additional 21 days from the end of first experiment, all
rabbits were killed and blood samples were taken for blood image and
serological tests. Tissue samples were taken from the liver, kidney, brain
and testis for histological microscopy.

The results of the statistical analysis showed a significant increase
(P<0.05) in the average number of white blood cells, lymphocytes, and
platelets, and the activity rate of alanine aminotransferase, aspartate
aminotransferase, alkaline phosphatase, creatinine and acetylcholine, with
a significant decrease (P>0.05) in the mean concentration of testosterone
in all groups treated with zinc oxide nanoparticles and bulk zinc oxide and
for both experiments. When the seventh, eighth, ninth and tenth groups
were treated with vitamin E with continuity of injection with zinc oxide of
its two types (nano and bulk) for the first experiment, and stopped injecting
the animals with zinc oxide of both types (nano and bulk) for the second
experiment, a significant decrease was observed in the rate of numbers of
white blood cells, lymphocytes and platelets in the seventh, eighth, ninth
and tenth groups than in the third, fourth, fifth and sixth groups,
respectively, and there was no difference from the two control groups for
the first and second experiment. No significant difference was observed in
the rest of the blood characteristics and for all groups and for both
experiments.

The histological changes when using ZnO NPs at a dose of 50 mg/kg
body weight included congestion of central vein, vacuolar degeneration of
hepatocytes, hemorrhage between the renal tubules, atrophy of the
glomerular tuft, degeneration and necrosis of the epithelial cells of the renal
tubules, vacuolation around neurons and severe congestion in the blood

vessels and edema around them, irregular shapes and sizes of the



Abstract [ ¢ ]

L

seminiferous tubules with irregular cell division process of the progenitor
cells, as well as the absence of sperms in some cavities of the seminiferous
tubules.

While the histological changes when using zinc oxide nanoparticles
at a dose of 600 mg/kg of body weight were the presence of multiple
inflammatory necrotic and granulomatous foci in the liver parenchyma and
infiltration of inflammatory cells as well as severe hemorrhage and
hyperplasia in the bile duct epithelium in addition to vacuolar degeneration
and coagulative necrosis of hepatocytes, hemorrhage and cystic formation
between the renal tubules and lobulation of the glomerular tuft, the
presence of several necrotic areas infiltrated by microglial cells, the cuffing
of mononuclear cells around the blood vessels, severe congestion of the
blood vessels in the meningeal membranes with necrosis and degeneration
of the pyramidal cells, the presence of giant cells in the cavities of some
seminiferous tubules, as well as hemorrhage, atrophy and decrease in
number of Leydig cells.

In the second experiment, the groups of animals treated with ZnO
NPs and Bulk ZnO in addition to vit. E showed a significant improvement
in the blood picture as a decrease in the numbers of white blood cells,
lymphocytes, and platelets, as well as a decrease in the concentration of
alanine aminotransferase, aspartate aminotransferase, and acetylcholine,
and an increase in the concentration of testosterone in compared with
groups of animals that treated only with ZnO NPs and Bulk ZnO.

The histological picture of the group of animals treated with ZnO
NPs and bulk ZnO in addition to vit. E showed a significant improvement
in the stucture of the liver, kidney, brain, and testis. This improvement was
depended on the dose of ZnO NPs and bulk ZnO. The improving was better
when using vitamin E with a dose of 50 mg/kg of ZnO NPs and Bulk ZnO,
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while the improvement was little when using vitamin E with a dose of 600
mg/kg of ZnO NPs and Bulk ZnO.

We conclude from the current study that treatment with ZnO NPs
induced many histological changes in the studied organs (liver, kidney,
brain, and testis), and the severity of these changes depend on the dose and
duration of exposure to ZnO NPs. And the ZnO NPs have adverse effects
on liver enzymes (ALT, AST, ALP), creatinine, testosterone and
acetylcholine levels in the blood serum, while the use of vitamin E as an
antioxidant had a positive effect on the studied blood components and the

histological picture of some organs.



