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Summary

Gabapentin is one of the pharmaceutical preparations recently used
in the treatment of sciatic nerve pain and inflammatory nerve pain. The
medication was discovered in 1993. In this study: 40 Albino male adult
rats were used the animals were divided into four groups (5
animals/group): The first group (control) was dosed orally with distilled
water, while the three experimental groups were administrated orally with
the gabapentin at the concentrations10.9, 21.8, and 43.6 mg /kg) for one
and two months. The toxic effect of gabapentin on motor activity and
nervous  behaviour, body  weight, histopathological  and
immunohistochemical changes in the selected organs,liver,kidney and
brain which included measuring the expression of the proteins: CASPI,
CASP3, CASPS8 in the liver and kidney, and the GFAP protein in the
brain, expression were investigated . The tested animals were dosed
orally with gabapentin . The physiological functional efficiency of the
liver and kidneys was analyzed by measuring the activity of the enzymes:
ALT, ALP, AST, bilirubin concentrations of urea, and creatinine ,
respectively.  Cholinesterase enzyme activity in brain tissue also was
studied . The results of the current study showed that the medication
caused behavioral changes recorded during the open field test, which
were represented by a decrease in the number of squares that the animal
crossed, the number of feces balls , and number of times standings on
legs selected in the first (10.9 mg/kg) ,second (21.8 mg /kg )
experimental groups for the two time periods under study, while It
decreased in the third experimental group (43.6 mg/kg ) exposed to the
medication for a month, in addition to its decrecase in the three
experimental groups exposed to the medication for two months. The

results of the current study showed a significant increase (P<0.05 ) in



the weights of the animals of the three experimental groups and for the
periods of one and two months. Microscopic examination of the liver of
the third experimental group (43.6 mg/kg) and for the two periods
indicated the appearance of focal infiltration, deposition of hemosiderin
pigment and hydrotropic cytoplasm, as well as the appearance of different
stages of cellular necrosis in the hepatic cells. The degree of necrosis
stage progression depended on the degree of concentration and the period
of exposure. Microscopic examination of kidney sections showed
coagulative necrosis, severe bleeding, deposition of fibrin debris, edema,
shrinkage of the nucleus, as well as widening of Bowman's space in the
third experimental group and for two months of treatment, while the
changes were less severe in the kidney tissue during one month of
treatment. The results of examining brain sections showed different
stages of cellular necrosis in all the experimental groups that were
exposed to the medication for a month, in addition to the observation of
neurophagia, vaculation , in addition to the infiltration of inflammatory
cells, and vascular congestion in the first and second experimental
groups. As for the third experimental group, which was exposed to the
medication for two months, edema and the appearance of inflammatory
infiltrates in regular lines were observed, which is an uncommon
phenomenon. The results of the immunohistochemical examination of
liver sections showed a response that ranged between weakly positive (+),
strong positive (++), and very strong positive (+++) to the antibodies of
the caspase 1 protein in the three experimental groups, respectively. The
immune response to antibodies of caspase 3 protein was strong positive
(++) in the third experimental group and for the time periods under
study, while the immune response of the hepatocytes to antibodies of
caspase 8 protein was between strong positive (++) in the first and second

experimental groups and strongly positive  (+++) in the third
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experimental group for two months. Immunohistological examination of
the epithelial lining of the kidney tubules showed an immunological
reaction that ranged from a weak positive (+) in the first experimental
group to a strong positive reaction (++) in the second and third
experimental groups to antibodies of the caspase 1 protein ,while the
response to the antibodies of caspase 3 proteins was weakly positive ( +),
strong positive (++), and very strong positive (+++) in the three
experimental groups, respectively. The epithelial cells of the renal tubules
showed a strong positive (+) and powerful positive (+++) reaction to
antibodies of the CASP8 protein in the three experimental groups
exposed to the medication for a month, while the response was less
severe in the experimental groups exposed to the medication for a month.
The axons of nerve cells in the brain sections showed positive (+), strong
positive (++), and very strong positive (+++) reactions to antibodies of
GFAP protein in the three experimental groups, respectively. As for the
degree (scoring ) of immune-tissue reaction of the studied proteins in the
aforementioned organs, it was the highest in the third experimental group
compared to the first and second experimental groups and for the two
selected periods . The results of the biochemical analysis of liver function
showed a significant increase ( P<0.05 ) in the activity of the AST
enzyme in the first and second experimental groups compared to the
control group. In contrast, the activity of the ALT enzyme increased
significantly (P<0.05) in the three experimental groups compared with the
control group. In comparison, the concentration of total bilirubin
decreased significantly in the three experimental groups. The activity of
the ALP enzyme decreased significantly (P<0.05) in the three
experimental groups exposed to the drug for two months, while the
activity rate of the enzymes above varied and fluctuated in the groups

exposed to gabapentin for a month. The results showed a non-significant
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increase in the concentration of urea in the first experimental group, and a
non-significant increase in the concentration of creatinine in the first and
second experimental groups compared with the control group. The third
experimental group showed a non-significant decrease in the
concentration of urea and creatinine compared to the control group ( one
month ). These results were similar to what was done and achieved within
two months of treatment. The results also showed a significant decrease
(P<0.05) in the activity of the cholinesterase enzyme in the brain tissue in
the third experimental group compared to the control group exposed to
the medication for one month, while the three experimental groups
exposed to the medication for two months a significant decrease

(P<0.05) in its activity compared to the control group.
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