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Abstract

Amyloidosis is a systemic disease characterized by the deposition of
an amorphous protein substance outside of cells in many tissues, especially
the brain, spleen, liver, kidney, and skin. This study was designed to
determine the preventive role of nano zinc oxide in reducing
experimentally induced systemic amyloidosis lesions in male rats using
sodium caseinate. This was done through biochemical examinations,
histopathological changes, and immunohistochemistry. Eighty male rats,
3-4 months old, were used and divided into four groups. The first group
was considered the control group, as the rats were injected with normal
saline at a concentration of 0.9 g/100 ml. The second group was injected
with nano zinc oxide at a dose of 10 mg/kg of body weight. The third group
of rats was injected with sodium caseinate at a dose of 3 ml and a
concentration of 8%. The fourth group of rats was injected with both
substances: nano zinc oxide and sodium caseinate. The injections were
repeated intraperitoneally every four days, with the rats left without
injection on the fifth day. The experiment continued for 60 days, and blood
samples were collected from the ophthalmic vein. The ocular vein was
approximately 3 ml and parts of the brain, kidney, spleen as well as the
skin in the injection area on the 25th day of the experiment and also at the
end of the experiment (60 days). The level of serum amyloid protein (SAA)
and C-reactive protein (CRP) were measured. The results showed a
significant increase (P<0.05) in the average concentration of serum
amyloid protein in the third group that was injected with sodium caseinate
after 60 days of the experiment, reaching 33.9 compared to the control
group (24.48 and 25.1) for both periods, respectively. The rate of serum
amyloid protein in the fourth group did not differ significantly from the
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control group and the third group, noting the arithmetic differences
between these groups after 25 and 60 days from the start of the experiment.
The C-reactive protein (CRP) level was significantly higher (1.96)
than in the first and second groups, after 25 and 60 days of treatment, with
statistically significant differences between the same group at day 25 and
the fourth group at both the 25th and 60th day of treatment, respectively.
Histological sections of brain samples from rats treated with sodium
caseinate for 25 days showed vacuolar degeneration of neurons, vascular
congestion, and infiltration of inflammatory cells with edema. The
pathological lesions were more severe after 60 days of treatment,
characterized by necrosis of the granular layer cells, Purkinje cell atrophy,
and severe amyloid deposition in the cortex, medulla, and around blood
vessels. Meanwhile, the group injected with sodium caseinate and zinc
oxide nanoparticles showed improved brain imaging, characterized by less
severe amyloid deposition and slight infiltration of inflammatory cells,
which was more evident after 60 days of treatment. Histological
examination of the skin was characterized by the infiltration of
mononuclear inflammatory cells in the dermis and subcutaneous layers and
around the sweat glands, with vascular congestion, edema between muscle
fibers, necrosis and atrophy of muscle cells, and deposition of a
homogeneous protein substance between collagen fibers and muscle fibers
and around blood vessels in the third group after 25 days of treatment,
while the lesions were more severe at the end of the experiment (60 days).
The results of the histological examination of the third group of kidney
samples after 25 days of treatment showed pathological lesions represented
by coagulative necrosis of the epithelial cells of the renal tubules with an
increase in glomerular cellularity and amyloid deposition in the interstitial
tissue and basement membrane of the epithelial cells and the wall of blood

vessels. The lesions were more severe after 60 days of treatment. The
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fourth group showed a clear improvement in the image of the kidney,
especially after 60 days of treatment. In the spleen, histological sections
showed atrophy and deposition of a protein substance in the red and white
pulp in the third group after 25 days of treatment, while the pathological
lesions were more severe. Severity at the end of the 60-day experiment was
represented by necrosis in the white and red pulp. Microscopic
examination of spleen samples from the fourth group showed the
occurrence of pathological changes, but with less severity.

Histochemistry results of organ samples taken in the study showed a
positive reaction to amyloid, with varying intensity depending on the type
of treatment and duration of exposure. These were highest and lowest in
groups three and four, respectively, after 60 days of treatment.
Immunohistochemistry results showed a strong reaction to beta-amyloid
protein in both the kidney and spleen of group three, and a weak reaction
in group four after 60 days of treatment. This study demonstrates the
effective role of nano zinc oxide in reducing the development of
amyloidosis lesions in various organs. This was demonstrated by
conducting biochemical, histological, histochemical, and

immunohistochemical tests on the study samples.




