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Abstract

Wheat germ oil is a recently discovered plant compound with high
nutritional and antioxidant value. Tacrolimus is an immunosuppressant
used in organ transplants. It is also a calcineurin inhibitor and was first
discovered in 1998. In the present study, the potential of tacrolimus (0.2
and 0.4 mg/kg) to induce the activity of the intrinsic pathway of apoptosis
in hepatocytes was investigated by measuring the immunohistochemical
reaction of BAX and BCL2 proteins as well as their gene expression,
causing structural damage in liver tissue, influencing the motor neuronal
behavior and weight of the tested animals, in addition to physiological
changes in the blood serum related to liver functions such as the enzymes
alanine aminotransferase and aspartate aminotransferase, which were
induced only by the higher concentration of the drug under study. The
current study also investigated the role of wheat germ oil in reducing the
aforementioned toxic effects over the same treatment periods, which are
14 and 28 days. In the present thesis, 80 male albino mice of the genus
Mus musculus, of appropriate age and weight for conducting these
scientific research experiments, were used. The animals were divided into
four groups for each treatment period and each studied concentration.
Each group contained five animals. The groups were arranged as follows:
negative control group (distilled water), positive control group (wheat
germ oil at a concentration of 1130 mg/kg), two tacrolimus groups (0.2
and 0.4 mg/kg), and two tacrolimus groups (0.2 and 0.4 mg/kg) with
wheat germ oil. The treatment periods were 14 and 28 days.The results
showed that wheat germ oil had a clear effect in restoring the normal
weight of animals previously treated with tacrolimus at the two
concentrations and periods studied, as there was a significant decrease at

the probability level of P<0.05 in all treatments for the 28 days compared



to that observed in the 14-day period.The current study found that all the
above mentioned factors have a clear effect on the motor neurological
behavior through what was found in the open field test that there is a
significant increase in the number of squares cut and the number of times
standing on the hind legs by male white mice at the probability level of
P<0.05 in the group treated with a concentration of (0.2) mg/kg of
tacrolimus and wheat germ oil (1130) mg/kg for 28 days compared to the
corresponding experimental group but for the period of 14 days.As for the
number of excreted fecal balls, it was higher in the first and second
experimental groups for the 28 days compared to their counterparts
treated for the 14-day period.The results of microscopic readings of the
studied livers showed structural changes represented by coagulative
necrosis, infiltration of macrophages, vacuolar degeneration, and
hyperplasia of Kupffer cells. However, in the 28 days, there was nuclear
fragmentation and confluence of inflammatory cells around the central
vein, collagen deposition, and expansion of the sinusoids. The results
showed that treating the livers with the second concentration of the drug
tacrolimus for a period of 28 days caused fibrosis, signs of apoptosis, and
widespread congestion in the sinusoids. The pathological changes in the
liver improved in the group treated with 0.2 mg/kg of tacrolimus and
wheat germ oil, as a decrease in the number of degenerated hepatocytes
was observed, and a slight infiltration of macrophages around the bile
duct for 14 days. The pathological lesions improved further during the
period of 28 days, as the antioxidant effect of the oil continued to
progress in the liver tissue, even in the group treated with 0.4 mg/kg of
tacrolimus and wheat germ oil under study. A significant decrease in cells
suffering from coagulant necrosis and slight congestion around the
hepatic sinusoids was observed, as well as a normal structure of the

central vein and bile duct. As for the effect of treatment with tacrolimus
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(0.2) mg/kg on the immunohistochemical reaction to BAX protein in
hepatocytes for a period of 14 days, a positive response (+) was observed
in them. The immunohistochemical response was between a simple
positive reaction (+) and a very strong positive reaction (+++) in
hepatocytes treated with a concentration of (0.4 mg/kg for the same
period above. The responses were similar to what was mentioned above
in livers exposed for 28 days. The group treated with tacrolimus at the
two studied concentrations and wheat germ oil for 14 days showed a
slight positive reaction (++) and a more severe positive reaction (++),
respectively, for antibodies to the BAX protein. The tissue immune
reactions of the livers treated with the two concentrations (0.2 and 0.4)
mg/kg were similar to the responses in the two corresponding groups
exposed for one day.The results of digital histological recording of
hepatic cell reactions to BAX protein showed that there was a significant
increase at the probability level of 1 P<0.0 in the groups treated with the
first and second concentrations of tacrolimus and wheat germ oil for the
periods of 14 and 28 days in the number of cells that reacted positively
with antibodies to BAX protein compared to what was observed in the
negative control group, but it was less in number than what was observed
in the number of cells that reacted in the group treated with tacrolimus
(0.4) mg/kg and wheat germ oil compared to what was previously
mentioned. The results also revealed that the groups treated with
tacrolimus at a concentration of 0.4 mg/kg and for 14 days had a positive
and very strong positive response to antibodies to BCL2 protein,
indicating its effect in inducing the anti-apoptotic action in hepatic cells.
The response increased for the same group at the same concentration, but
for 28 days.The results of gene expression measurements using qPCR
technology indicated that the gene expression of the BAX protein in the
group treated with a concentration of (0.4) mg/kg for 14 days. Gene
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expression decreased in the group treated with the drug tacrolimus at the
second concentration with wheat germ oil for 14 days. Its gene expression
decreased in the group treated with the highest concentration of
tacrolimus and wheat germ oil for the same period mentioned above. In
the current study, a decrease in the gene expression of BCL2 protein was
observed in the group treated with the highest concentration of tacrolimus
for the 14 days compared to the negative control group, while its gene
expression was somewhat high when compared to the negative control
group in the group treated with the drug and wheat germ oil for the same
period mentioned above, indicating the role of wheat germ oil in inducing
anti-apoptotic activity. Gene expression of the aforementioned protein
increased for the same treatment above but for the 28 days. The results
also showed that the highest concentration of tacrolimus caused
physiological damage to two of the approved physiological parameters
used to evaluate the function, namely AST and ALT, in the serum of
animals treated for a period of 14 days, and the damage increased during
the 28-day exposure period. The levels and activity of these two enzymes
improved in the groups treated with the highest concentration and wheat

germ oil for both exposure periods.
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