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Summary

The present study aimed to evaluate the physiological and
histopathological effects of copper dichloride (CuCl; ) on certain organs of
albino rats (Rattus rattus norvegicus). Concentrations of copper chloride
were selected based on the lethal dose 50% (9sL.D5 o ) test in male rats. The
rats, aged between two to three months, were obtained from the College of
Veterinary Medicine/University of Mosul. A total of 80 rats were randomly
distributed into cages and divided into four groups of 20 rats each. The first
group (control group) was administered distilled water only, while the
remaining groups were orally administered copper chloride at concentrations
of 160, 235, and 350 mg/kg body weight. Euthanasia was performed at 5,
10, 20, and 30 days of treatment, with three replicates for each period. Some
experiments were conducted on blood, while others were performed on
tissues. The results showed a significant decrease in the number and size of
red blood cells, hemoglobin, platelets, neutrophils, and eosinophils during
the 20- and 30-day periods at concentrations of 235 and 350 mg/kg body
weight compared to the control group. Conversely, there was a significant
increase in the numbers of white blood cells, lymphocytes, and monocytes
compared to the control group during the 20- and 30-day periods, with the
highest significant increase observed at 350 mg/kg body weight. No
significant effects were recorded during the 5-day period .The study also
demonstrated a significant increase in urea, creatinine, uric acid, and the
levels of enzymes (alkaline phosphatase, alanine aminotransferase, and
aspartate aminotransferase) during the 20- and 30-day periods at all
concentrations compared with the control group, with the highest elevation
observed at 350 mg/kg body weight. No significant changes were observed
at the 5-day period. In addition, a significant decrease in glucose
concentration was observed at 350 mg/kg body weight during the 20- and
30-day treatment periods compared with the control group, with the most
pronounced decline at 350 mg/kg body weight, while no significant changes
were found at the 5-day period. Regarding lipid peroxidation and
malondialdehyde formation, a significant increase in their activity levels was
observed in the liver, kidneys, and testes compared with the control group at
all concentrations during the 20- and 30-day periods. No significant changes



were recorded at 5 days or at 160 mg/kg body weight after 10 days. The
highest levels were observed at 350 mg/kg body weight, followed by 235
and 160 mg/kg.The study further showed a significant decrease in the
enzymatic antioxidant activity of catalase and glutathione in the examined
organs at all concentrations compared with the control group during the 20-
and 30-day periods. No significant differences were observed at 5 days or at
160 mg/kg after 10 days.Moreover, a significant reduction was noted in total
sperm count, concentration, and the percentage of progressively motile
sperm during the 20- and 30-day treatment periods at all concentrations
compared with the control group. Meanwhile, there was a significant
increase in the percentage of sluggish, dead, and morphologically abnormal
sperm during the same periods at all concentrations compared with the
control. A significant decrease was also observed in follicle-stimulating
hormone (FSH), luteinizing hormone (LH), and testosterone levels during
the 20- and 30-day treatment periods at all concentrations compared with the
control group, with the most pronounced decline at 350 mg/kg body weight.
No significant effects were observed at 5 days or at 160 mg/kg after 10
days.Microscopic examination of red blood cells revealed morphological
abnormalities in copper chloride—treated groups compared with the control
group, including tear-drop shaped cells, spiculated cells, and Howell-Jolly
bodies. Histopathological examination of the liver and kidney showed
progressive pathological alterations with increasing concentrations and
treatment periods compared with the control groups. Liver tissues exhibited
focal infiltration, hemorrhage, necrosis, and degeneration of hepatocytes, in
addition to an increase in Kupffer cells. Kidney tissues showed glomerular
atrophy, Bowman’s capsule dilation, swelling of tubular epithelial cells, and
intertubular hemorrhage.In conclusion, this study indicates that high
concentrations of copper induce cytotoxicity, cause oxidative stress, and
disrupt the physiological and histological functions of body organs.
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