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Abstract

The present study has been conducted to investigate the
physiological, macroscopic, histopathological, and immunohistochemical
effects of lead chloride (PbCl,) on the tissues of certain organs in the
Japanese quail (Coturnix japonica) and the therapeutic role of the

aqueous extract of borage (Borago officinalis) leaves against these

effects .The study has included 60 quails of both sexes, which have

randomly been divided into six groups, each one consists of ten birds.
The first group serves as the negative control, which is given distilled
water for 60 days. The second group serves as the positive control, which
1s given an aqueous extract of borage at a concentration of 50 mg/kg for
60 consecutive days. The third group is the first experimental group,
which 1s given PbCl, at a concentration of 25 mg/kg for 30 days. The
fourth group is the second experimental group, which is given PbCl, at a
concentration of 50 mg/kg daily for 30 days. The fifth group is the first
treatment group, which is given PbCl, at a concentration of 25 mg/kg for
30 consecutive days while simultaneously receiving the aqueous extract
of borage at a concentration of 50 mg/kg for 60 days. The sixth group is
the second treatment group, which is given PbCl, at a concentration of 50
mg/kg for 30 consecutive days while simultaneously receiving the
aqueous extract of borage at a concentration of 50 mg/kg for 60 days.
Blood samples have been taken and the birds have been dissected after
15, 30, and 60 days from the very start of the experiment. The levels of
liver enzymes ALT (alanine aminotransferase), AST (aspartate
aminotransferase), ALP (alkaline phosphatase), as well as urea and
creatinine in the serum of the birds have been measured before starting
the experiment and prior to each dissection. Additionally, the

macroscopic pathological changes in the liver, kidneys, and brain have
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been assessed, along with the histopathological changes in these organs.
Furthermore, the immunohistochemical changes of the proteins CASP3
(caspase-3), TNF-a (tumor necrosis factor-alpha), and GFAP (glial
fibrillary acidic protein) in the liver, kidneys, and brain have been
evaluated, respectively. The physiological results of the experiment show
a significant increase in the levels of ALT, AST, and ALP enzymes, as
well as urea and creatinine in the serum of the experimental groups
during the three periods compared to both the negative and positive
control groups and the treatment groups. However, the increase is not
significant in the first and second treatment groups compared to the
positive and negative control groups during some periods. Conversely, a
significant decrease is observed in the treatment groups across the three
study periods. The highest significant increase has been found in the
second experimental group for all parameters.The histopathological
results demonstrate the occurrence of pathological tissue changes in the
first and second experimental groups, as well as in the first and second
treatment groups, compared to the positive and negative control groups
across the three time periods. Among the most notable lesions in the liver,
the first experimental group exhibits congestion and infiltration of
inflammatory cells, necrosis, degeneration, and hemorrhage between the
hepatic cells. After 30 days, disorganization of the hepatic cords,
increased acidity of the cells, programmed cell death, as well as vascular
congestion have been observed, along with the appearance of a
granuloma adjacent to significant focal infiltration of lymphocytes. After
60 days, extensive coagulative necrosis is evident between the hepatic
cells, with signs of fatty changes within the liver tissue, in addition to
severe vascular congestion and the presence of a blood clot within some
blood vessels, accompanied by degeneration and necrosis of the hepatic

cells. In the second experimental group, extensive vacuolation and
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hemorrhage in the hepatic cells have been observed, along with
infiltration of inflammatory cells, and significant focal infiltration of
inflammatory cells with vacuolation between the hepatic cells. More
severe lesions have been noticed after 60 days, including the
disappearance of the structural architecture of the liver, extensive
coagulative necrosis, severe vascular congestion, partial obstruction of
the bile ducts, and necrosis, degeneration, and vacuolation between the
hepatic cells.In the first treatment group, there has been dilation of the
blood sinusoids, hypertrophy of Kupffer cells, hemorrhage, and mild
infiltration surrounding the portal area, as well as rupture of hepatocytes.
In the second treatment group, there is narrowing of the bile ducts and
thickening of their walls. Additionally, there is focal mild infiltration near
the blood vessels and programmed cell death in some hepatocytes. After
60 days, dilation of the blood sinusoids and degeneration in some
hepatocytes have been observed.In the kidneys, in the first experimental
group, there has been congestion of the vessels and edema between their
walls and the surrounding tissues, as well as necrosis, degeneration, and
atrophy in the renal tubules, with shrinkage and hypertrophy of some
glomeruli, while other glomeruli appears divided. After 30 and 60 days,
significant histopathological lesions have been observed, including an
increase in the Bowman’s space of some glomeruli, obstruction in some
renal tubules, and necrosis and degeneration of their walls in others, along
with detachment of some tubular cells from their basement membrane.
There has also been rupture of the Bowman’s capsule, with the release of
glomerular components outside it, and a blood clot within the glomeruli.
In the second experimental group, there has been irregularity in the size
of the glomeruli and strong infiltration of inflammatory cells between
these renal tubules, along with histological changes in the renal tubules

and the presence of a proteinaceous cast in some of their lumens.
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Additionally, significant hypertrophy of the glomeruli has been noticed,
with narrowing of the Bowman’s space, rupture in some others, and
fibrosis in some areas of the kidney. In the first treatment group, necrosis
has been observed in the walls of the renal tubules, along with congestion
and hypertrophy in most of the glomeruli. As well as degeneration in the
apical walls of the epithelial cells lining some of the renal tubules.
Necrosis and degeneration in the renal tubules, hypertrophy of some
glomeruli, and distortion of others have been noticed. After 60 days, the
renal tubules are more affected than the glomeruli, with necrosis and
degeneration in the lumen of the renal tubules. In the second treatment
group, infiltration of inflammatory cells and an increase in Bowman's
space have been observed, along with atrophy of some glomeruli and
hemorrhage between the renal tubules. Additionally, there has been a
presence of protein casts in some renal tubules and increased acidity in
some renal tubular cells. Clear fibrosis has been noticed among the
components of the interstitial tissue. Whereas, the brain, the tissue lesions
have been less severe compared to the previous organs. After 15 days, in
the first experimental group, congestion is observed in most layers of the
cerebral cortex, along with atrophy of Purkinje cells, disintegration of the
nerve fibers in the molecular layer of the cerebellum, and degeneration of
glial cells. After 30 days, neuronal clustering appear, and disintegration of
the granular layer in the cerebellum is noted, with fragmentation around
the Bergmann glial cells. After 60 days, elongated Purkinje cells have
been observed, along with degeneration and necrosis in the basket cells,
and congestion in most blood vessels of the cerebellum. Similarly, in the
second experimental group, detachment of the pia mater in the cerebral
cortex is noted, and degeneration in parts of the cerebellar cortex. There
has also been widespread congestion of blood vessels within the brain and

detachment of some Purkinje cells from the surrounding tissue in the
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cerebellum. In the first treatment group, congestion of the capillary blood
vessels has been observed in the inner layers of the cortex and medulla of
the brain, along with separation of the nerve fibers from one another.
There has been an increase in the density of nerve fibers in the brain and
atrophy and separation of some Purkinje cells. In the second treatment
group, severe congestion and a blood clot have been noticed in the blood
vessels of the medulla, along with migration of Purkinje cells, and
disintegration of the nerve fibers in the molecular layer of the cerebellum
towards the medulla of the cerebellum.Immunohistochemically, the
tissues of the studied organs across all groups have showed varying
immunohistochemical responses. In the liver, a negative reaction for the
CASP3 protein has been noticed in both the negative and positive control
groups, while a strong positive reaction is observed in the first and second
experimental groups. In the first treatment group, a negative reaction has
been noticed, whereas a positive reaction has been observed in the second
treatment group. In the kidney, the TNF-a protein exhibits a negative
reaction in both the negative and positive control groups, a strong positive
reaction in the first and second experimental groups, and a weak positive
reaction in the first and second treatment groups. In the brain, the GFAP
protein shows a negative reaction in the negative control group and a
weak positive reaction in the positive control group, a strong positive
reaction in the first and second experimental groups, a moderate positive
reaction in the first treatment group, and a strong positive reaction in the
second treatment group.The study concludes that lead has harmful
pathological  effects that are  physiological, = macroscopic,
histopathological, and immunohistochemical on various body organs.
Therefore, exposure to lead should be avoided for both humans and
economic animals, as well as animals in general, to maintain their safety

in the environment. The aqueous extract of the borage plant (Borago
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officinalis) contains active antioxidants that play an important role in
alleviating the harmful effects of lead; however, it requires a relatively

long period of time to mitigate these damages.
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