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Abstract

The current study was performed to identify the histopathological
and histochemical changes induced by Titanium dioxide nanoparticles in
the liver and kidney tissues of Japanese quail Coturnix coturnix japonica
during the acutely and chronically treatment, as well as its effect on the
complete blood count (CBC). One hundred and five of quail birds were
used and randomly divided into five groups each has fifteen birds. The
first group was the control group dosed with 0.5 ml of distilled water for
thirty days, while the second and third groups were the chronic treated
group dosed with Titanium dioxide nanoparticles at a 5 and 10 mg/kg
concentration respectively for thirty days. The fourth and fifth groups
were the acute treated groups dosed with 20 and 40 mg/kg of Titanium
dioxide nanoparticles respectively for four days only.

The birds were weighed then dissected after 4, 14, 30, and 60 days.
The blood was collected for CBC. The statistical results showed
significant differences in the weights of quail birds and the weights of the
kidneys and liver among the different groups, as all the birds of the
experimental groups were less in weight for all times than the control
group. Clear significant differences also emerged between the results of
the whole blood picture in the different experimental groups.

The histological and histochemical study showed several changes in
the liver dosed with Titanium dioxide nanoparticles for acute treatment.
The fourth experimental group showed congestion in the blood vessels,
apoptosis, and necrosis in some hepatocytes, as well as the appearance of
strong bleeding in the blood vessels in the first and second dissection,
while the second dissection showed balloon swelling in some cells and
dilated in the blood sinusoids more than the previous period.

In terms of acute toxicity, As for the third and fourth dissection of

the same group, severe infiltration of inflammatory cells and large
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fibrosis extending between blood vessels and vacuolation, apoptosis ,
increased acidity in some of these cells and degeneration in other
hepatocytes as well as irregular in the liver cords. The results of
microscopic examinations of birds’ kidneys during acute treatment (the
fourth experimental group) showed lesions in the first and second
dissection including atrophy in some glomeruli and irregularly widening
Bowman's space, degeneration, desquamation, and necrosis in some cells
of the urinary tubules

In the third and fourth dissection, the histopathological changes
showed toxicity more than other changes, there was congestion in the
interstitial tissue and disconnection in kidney tubules, congestion in some

blood vessels, extensive necrosis, atrophy, damage, and hemorrhage of

the glomeruli and urinary tubules. In the chronic treatment, the tissue

lesions in the second experimental group appeared in the first and second
dissection was low compared to the acute treatment. In the third and
fourth dissection, the tissue lesions had more effect than other times in
the same group, including enlargement, bleeding, congestion of the
glomerulus and irregular shape, thickening of the wall of Bowman's
capsule and desquamation, necrosis as well as degeneration of the urinary
tubules.

The current study concluded that TIO2NPs have harmful effects on
the quail. These effects included behavioral and histopathological
changes. They also have effect on the complete blood count. It is

recommended that that these birds should not be exposed to this

substance to save their life and its economic value.
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