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Abstract

The current study aimed to identify the histopathological and
histochemical changes caused by cadmium chloride in the tissues of some
organs of the Japanese quail Coturnix Coturnix japonica, that are liver,
kidney, and brain, and the protective role of Quercetin against these

changes.

(75) quail birds were used in this study, and the birds were randomly
divided into five experimental groups. The first group being the control
group, and they were dosed with distilled water for 45 days. The second
group, the acute treatment group, was dosed with cadmium chloride at a
50 mg/kg concentration for four consecutive days. The third group, the
chronic treatment group, was dosed with cadmium chloride at a 20 mg/kg
concentration for 30 days. The fourth group, the Quercetin group, was
dosed with Quercetin at a 50 mg/kg concentration for 30 days. While the
fifth group, which is the interference group, was dosed with Quercetin at
a concentration of 50 mg/kg for 45 days, and during this period, it was
dosed with cadmium chloride at a concentration of 20 mg/kg for 30 days.
The birds were dissected after 4, 15, 30, and 60 days from the start of the
experiment, and the birds were weighed before the start of the experiment
and then before each dissection. The behavioral changes of the birds were
studied, as well as the pathological morphological changes of the organs
studied, in addition to taking these organs for histological study and

estimating the cadmium accumulation in them.

The statistical results showed a significant increase in the weight of
birds in the interference group compared with the control group and the
rest of the groups and the weight of the kidney. While the weight of the
liver was significantly higher in the acute treatment group and the brain

weight was significantly higher in the quercetin group. For cadmium



accumulation in the studied organs, the highest accumulation of cadmium
appeared in the birds of the acute treatment group and for all organs with
a significant difference. The rate of cadmium accumulation was
significantly higher in the liver in chronic and interference treatment
group and the kidneys in the acute treatment group. For the
morphological and anatomical results, morphological lesions of the
studied organs appeared in the acute and chronic treatment groups and for
all periods in comparison with the control group, while in the two groups,
quercetin and the interference were closer in terms of appearance to

organs of the control group.

Histological results showed pathological tissue lesions in the
experimental groups compared with the control group in different
periods. The most prominent of these changes are: In the liver, after four
days, irregularity of the liver cords appeared in the acute treatment group,
as well as necrosis and dilatation of the blood sinusoids. While in the
chronic treatment group, congestion of blood vessels, fibrosis
surrounding them, vacuolation of hepatocytes, and Kupffer cells
hypertrophy appeared. In comparison, the liver structure was closer to the
normal composition in the quercetin and the interference groups. After 15
days, congestion and fibrosis appeared in the acute treatment group,
infiltration of inflammatory cells, necrosis, degeneration, and ballooning
of hepatocytes. While in the chronic treatment group, extensive
vacuolation, hemorrhage, infiltration of inflammatory cells, and dilatation
of blood sinusoids appeared. In the quercetin group, congestion of blood
vessels and dilatation of blood sinusoids appeared. There was dilatation
of the blood sinusoids, an enlargement of Kupffer cells, and hydrops
between the walls of blood vessels and the surrounding tissues in the
interference group. After 30 days, the pathological changes were less

severe in the acute treatment group. They included irregularity of the
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hepatic cords, increased acidity of cells, apoptosis, and congestion of
blood vessels. In the chronic treatment group, the walls of blood vessels
increased and thickened, infiltration of inflammatory cells and
vacuolation between hepatocytes. As for the quercetin group, the
dilatation of the blood sinusoids and the thickening of the nuclei of the
cells appeared. At the same time, the overlapping group showed simple
fibrosis surrounding the portal area and necrosis and vacuolation in
hepatocytes. After 60 days, the acute treatment group showed an
enlargement of Kupffer cells, fibrous deposits in the dilated blood
sinusoids, hemorrhage, and ballooning. In the chronic treatment group,
more severe lesions appeared, including the disappearance of the
structure of the liver, strong infiltration of inflammatory cells, and severe
congestion of blood vessels. As for the quercetin group, there was
dilatation of the sinusoids and a slight hemorrhage. In comparison, the
interference group showed necrosis and hemorrhage, and infiltration of

inflammatory cells near the blood vessels.

As for the kidneys, after four days, the acute treatment group
showed deformation in some glomeruli, hydropic degeneration, and
desquamation of some urinary tubules. While in the chronic treatment
group, fibrosis surrounding blood vessels, infiltration of inflammatory
cells, and enlargement of glomeruli size appeared. In the quercetin group
and the interference group, the histological structure of the kidney was
almost normal. After 15 days, the acute treatment group showed
congestion of the vessels and edema between their walls and the
surrounding tissues, necrosis, degeneration and desquamation of the
urinary tubules, and shrinkage and atrophy of some glomeruli. In the
chronic treatment group, varying glomeruli size, congestion, diffuse
hemorrhage, irregular shape of the urinary tubules, and desquamation of

some cavities appeared. In the quercetin group, congestion of blood
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vessels and a slight infiltration of inflammatory cells appeared. In the
interference group, necrosis of the walls of the urinary tubules and
congestion and enlargement of most of the glomeruli were observed.
After 30 days, histopathological changes in the acute treatment group
included fragmentation of some glomerulus, desquamation of the urinary
tubules, hydropic degeneration, necrosis, and degeneration. In the chronic
treatment group, a large enlargement of the glomeruli, an dilatation of
Bowman's space, fibrosis in some kidney areas, and desquamation and
necrosis in some urinary tubules were observed. In the quercetin group,
some glomeruli were enlarged, some urinary tubules were deformed in
the interference group, necrosis and degeneration of the urinary tubules,
enlargement of some glomeruli, and deformation of some others. After 60
days, severe congestion of blood vessels and infiltration of inflammatory
cells and phagocytic cells were observed in the acute treatment group. In
the chronic treatment group, fragmentation of some glomerulus,
infiltration of inflammatory cells, histological changes in the urinary
tubules, and the presence of a protein template in some cavities appeared.
While in the quercetin group, necrosis and degeneration of the walls of
some urinary tubules appeared. The interference group observed
fragmentation and enlargement of some glomeruli and necrosis and

desquamation of the urinary tubules.

As for the brain, the tissue lesions were less severe than that of the
liver and kidneys. After four days, in the acute treatment group,
congestion of blood vessels, degeneration, reduction in the size of
Purkinje cells, and disintegration of some components of the cerebellum
were observed. In the chronic treatment group, there was also congestion
in blood vessels, the disintegration of nerve fibers, and hemorrhage
between the components of the brain. No histopathological changes were

observed in the quercetin and the interference groups, and they were
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closer to the normal structure. After 15 days, the acute treatment group
observed congestion in the blood vessels, an increase in the density of
Purkinje cells of the cerebellum, and the disintegration of nerve fibers of
the molecular layer. In the chronic treatment, the disintegration of the
medulla of the cerebellum, asymmetry of Purkinje cells, and irregular
shape of pyramidal cells in the brain were observed in the quercetin
group, congestion in the blood vessels in the pia mother. In the
interference group, Purkinje cells abnormality, pia detachment, and
vascular congestion. After 30 days, neuronal clumps and granule layer
disintegration in the cerebellum appeared in the acute treatment group. In
the chronic treatment group, Purkinje cell layer irregularity and diffuse
congestion of blood vessels inside the brain. In the quercetin group, slight
congestion and slight degeneration of some components of the plexiform
layer of the brain. In the interference group, congestion and nerve fibers
become engorged and separated from each other. After 60 days, it was
observed in the acute treatment group, a clump of some pyramidal cells
and congestion in most of the blood vessels of the cerebellum, and the
case in the chronic treatment group. As for the quercetin group, slight
congestion appeared in the blood vessels of the cerebral cortex, and the
Purkinje cells condensed. As for the interference group, congestion of
blood vessels and separation of the pia mater in some cerebellar leaflets

were also observed.

The tissues of the studied organs and all groups showed different
histochemical responses to the colors used from the histochemical aspect.
These responses ranged from simple to moderately positive for Masson
stain, Alcian blue, and Alcian blue - Periodic acid and Schiff reagent. At

the same time, it was negative for Toluidin blue in most of them.



The study concluded that cadmium has adverse clinical,
histopathological and histochemical effects, whether during acute or
chronic exposure to various body organs. Therefore, exposure to it should
be avoided, whether for humans and animals in general and economic
ones in particular. Quercetin plays an important role in mitigating the
effects of cadmium, but it needs a relatively long time to mitigate these

effects.
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