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Abstract

Current study were conducted on male Rattus rattus norvigicus ,at
age of two months, with an average weight of (200-250gm). The lethal
average dose of (LD50) for cadmium chloride and the choice of (Smg/kg)
to inject rats Intraperitonially was determined.

Rats were divided into 8 groups for each group of 8 rats. The first
group was a control group free of cadmium chloride and vitamin D3. The
second group was injected into the peritoneal cavity with CdCl, cadmium
chloride at a concentration of 5Smg/kg one dose for at four week. The third
group injected Peritonially Smg/kg with one dose for each of the eight rats
and then orally doses of vitamin D3 after a week of cadmium chloride
injection at a concentration of 10001U/kg at three doses per week as well
as for the rest of the concentrations. The fourth group injected Peritonially
with cadmium chloride at a concentration of Smg/kg and a single dose and
then dosed orally with vitamin D3 after a week of cadmium chloride
injection with a concentration of 2000 IU/kg. The fifth group injected
peritoneally cadmium chloride at a concentration of Smg/kg and at a single
dose and then dosed orally with vitamin D3 after a week of cadmium
chloride injection and a concentration of 4000 [U/kg. The sixth group
included only 8 rats with vitamin D3 with a concentration of 1000 IU /kg
and three doses per week as well as the rest of the concentrations. The
seventh group included only 8 rats with vitamin D3 and a concentration of
2000 IU/kg. The eighth group included only 8 rats with vitamin D3 and a
concentration of 4000 [U/kg .

After the second week of injection and administration, blood was
drawn from half the number of rats in each group, then the rats were
Slaughtered and the liver and kidney were taken for tests, and the
remaining half of the treated rats were with drawn and dissected after four
weeks of injection. The current study aimed to use different concentrations
of vitamin D3 as a treatment, the antioxidant in the liver, kidneys, and
blood of rats injected with heavy metal cadmium chloride CdCl,. Due to
the study, some biochemical, physiological, tissue changes in them through
the study of liver and kidney function, and the total white blood cells, For
hemoglobin blood for rats experimenting with transactions, and comparing
them with the control group, in addition to studying the level of oxidative
stress and antioxidants in the liver and kidney of rats as a result of their
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treatment with cadmium chloride, and then treatment with specific
concentrations of vitamin D3.

The results of the current study have also shown that the role of
vitamin D3 as an antioxidant and as a treatment in reducing the toxic effect
of cadmium chloride to a very largely. The best concentration of vitamin
D3 used in the case study was 2000 IU/kg , which was taken for rats and
three doses per week for four weeks, and after being injected with cadmium
chloride, as there was a significant decrease at the probability level P<0.05.
For the concentration of urea in the serum, the concentration of the
aminotransferase (ALT), and the level of mondaldedehyde (MDA) in the
rat kidney, when compared to the control group.

On the other hand, there is a significant rise at the level of probability
P<0.05 in glutathione (GSH) and catalase (CAT) levels in rat liver, at the
same concentration of vitamin D3, when compared with the control group.

While, there was a clear improvement in creatinine, aspartate amine
transeferase enzyme (AST) Levels of glutathione (GSH), and catalase
(CAT) in the kidney and malondialdehyde (MDA) in the liver. As well as,
the percentage of Hemoglobin in the blood and the total number of white
blood cells, the results were very similar to those of the control group.

The study showed that vitamin D3 may enhance the body's
resistance and reduce the risk of renal tubule dysfunction and renal failure
caused by exposure to cadmium chloride, as it inhibits the increased effect
of cadmium chloride and led to changes in the level of urea and creatinine
in the serum, thus reducing tissue abnormalities in the liver and kidney.

The results of the current study also showed a significant rise in the
concentration of ALT and AST enzymes in the rat serum group, that was
injected only with CdCI12. This represents vital indicators of liver damage
and injury to large areas of hepatic tissue, caused by an increase in the
oxidation of fats that can break down and damage the Cell membranes and
the high level of enzymes in the blood. As a result of leakage from hepatic
cells, vitamin D3 play a role in reducing the accumulation of cadmium
chloride in the liver cells, which may lead to a decrease in the level of
cadmium chloride and cesium chloride in the liver cells, and a decrease in
the level of the blood cells. Hydroxid may mitigate the harmful effects of
cadmium on liver enzymes



MDA levels have increased in both the liver and kidneys. This led
to fat swells and reduced the effectiveness and activity of GSH and CAT
enzymes in liver tissue, as a result of the cadmium chloride reaction with
the oxidation system in mitochondria. This may promotes by the
production of reactive oxygen speacies ROS and their release in the
cytoplasm, which are destructive to unsaturated fatty acids and inducer of
apoptosis cells, and then damage the entire tissue. The treatment of rats
with vitamin D3 has led to the improvement and reduction of oxidative
voltage damage by increasing enzymes. Antioxidant and reducing fat
peroxide, vitamin D3 reduced the toxic effect of cadmium chloride through
functional improvements in both the liver and kidney.

Cadmium anemia can be attributed to the deficiency of
erythropoietin due to the effect of chronic poisoning of cadmium chloride
on erythropoietin-producing cells in the kidneys, as well as toxic
accumulation in the kidneys, spleen, liver and constituent tissues. For
blood, vitamin D3 can increase the migration of white blood cells from
tissues to the blood. This can improved the level of hemoglobin in the
blood, and increases the total number of WBC white blood cells in groups
injected and dosed with vitamin D3.

Perhaps vitamin D3 dosage of cadmium-injected rats may protect
improving the toxic effect of cadmium in the liver, kidneys and blood in
the animal.
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