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Figure 3. Ki67 immunostaining. A. Control group. B. Untreated diabetic group. The
numbers of Ki67 positive cells were significantly decreased in the untreated diabetic
group compared to the control group. C. Diabetic + royal jelly. Ki67-positive cell counts
were higher in the diabetic + royal jelly group than in the diabetic group. Arrows. Ki67-
positive cells. Immunoperoxidase, hematoxylin counterstain, x400. D. The distribution
of Ki67-positive cells in testis. *: P < 0.05 compared with control group; **: P < 0.05
compared with control and untreated diabetic groups.

total sperm output in bucks. Other studies confirmed that
RJ treatment increases the ejaculate volume and seminal
plasma fructose (18,19), in addition to sperm motility (20)
and total sperm counts (21). In the present study, observed
severe tubular damage was strongly correlated with the
decreased level of serum testosterone.

The present results showed that the diameter of the
seminiferous tubules and the Johnsen score were increased
in the diabetic plus RJ treatment group compared
with the untreated diabetic group. These values were
significantly decreased in the untreated diabetic group
when compared with the control group. Karacal and Aral
(2008) suggested that R] treatment improves abnormal
sperm concentrations based on a study of the testes of
mice exposed to heat stress. Orally administered R] was
reported to exert estrogenic effects in adult male rats (22).
However, another study found that high-dose R]J treatment
caused histopathological and sperm morphology changes
and a poor sperm count (22).

The expression of the Ki67 protein is associated with
cell proliferation. Interphase stage Ki67 protein is mainly
found within the nucleus, whereas most of the protein is
relocated to the surface of the chromosomes in mitosis
(23). In the present study, Ki67-positive cell counts were
substantially increased in the spermatogonia and early-
stage spermatocytes of the healthy rats compared to those

of the untreated diabetic and diabetic plus RJ groups.
The numbers of Ki67-positive cells were significantly
elevated in the RJ-treated diabetic group compared with
the untreated diabetic group. These results demonstrate
the beneficial effects of R] treatment on the diabetic testis
during oxidative stress.

Previous work reported declines in germ cell
proliferative activity and increases in germ cell apoptosis
in testes tissue of STZ-induced diabetic rats (6,24,25).
Diabetes is associated with increased oxidative stress,
which damages sperm and the nuclear DNA of oocytes.
Antioxidant agents have been shown to be helpful in
alleviating oxidative damaged related to diabetes mellitus.
In the present study, significant increases in the number of
caspase-3—-positive cells were a common feature in all the
samples, suggesting continuing oxidative disturbance of the
diabetic testis. By the end of the present study, the number
of caspase-3—positive cells in the germinal epithelium was
significantly increased in the untreated diabetic group.
In contrast, the number of caspase-3-positive cells was
markedly reduced following the R] treatment.

In conclusion, the present study confirmed male
reproductive irregularities associated with diabetes and the
ability of R] treatment to ameliorate diabetes and testicular
dysfunction in diabetic rats. RJ has a significant protective
effect on testicular damage in STZ-induced diabetes.
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