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and apoptotic cascades that progressively lead to testicu-
lar cell injury.

APG is a natural product belonging to the group of 
flavones family of the flavonoid compounds, which is 
widely distributed in many vegetables and fruits, and has 
the capacity for diverse pharmacological effects includ-
ing antioxidant and anti-carcinogenic potential27. The 
antioxidant effect lies in the H+ donating potential of its 
aromatic OH-group28.

Results of its use in our experimental laboratory and 
other institutions have been quite encouraging. In our ex-
periment, it was used for its antioxidant potential since 
the results reported by Tsalkidou et al29 and Lampropou-
los et al30 were also favourable. We found APG to have a 
positive effect on reperfusion, indicating promise for its 
use in clinical practice. In our experiment, although APG 
clearance time for the dose of 10 mg/kg was about 12 
hours, the duration of reperfusion time after the adminis-
tration of APG at the time of detorsion in treated groups 
Ap15 and Ap120 was that of Tmax and T½, respectively31. 
Despite the short reperfusion time, we found that animals 
treated with APG had a significant decrease in the stained 
apoptotic germ cell number and showed less severe his-
tological findings compared to the I/R-untreated animals. 

These results show that APG may prevent testicular in-
jury by its antioxidant potential.

In the present study, we did not investigate admin-
istering APG at different doses and different times or 
at prolonged reperfusion time. Given that these factors 
may influence the effect of APG, additional studies are 
required to determine the optimal dose and administra-
tion time of APG. We also believe that an increase in the 
reperfusion time could promote even better results for 
APG efficiency.

Conclusion
This is the first study to demonstrate the protective effect 
of APG on testicular ischemia-reperfusion injury, due to 
its antioxidant properties. We propose that APG could be 
clinically used in patients with testicular torsion. 
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Sham group Control 
group

Apigenin 
group p value SH vs C SH vs AP C vs AP

Tunel
15 min 
reperfusion 0.29 (0.03) 0.48 (0.06) 0.44 (0.04) 0.001b 0.001c 0.001c 0.080c

120 min 
reperfusion 0.29 (0.03) 0.58 (0.06) 0.45 (0.04) <0.001b 0.001c 0.001c 0.001c

p value - 0.006a 0.545a

TNF-a

15 min 
reperfusion 0.00 (0.00) 1.78 (0.67) 1.11 (0.33) <0.001b 0.001c <0.001c 0.017c

120 min 
reperfusion 0.00 (0.00) 2.56 (0.53) 1.00 (0.00) <0.001b 0.001c <0.001c <0.001c

p value 0.020a 0.317a

IL-10
15 min 
reperfusion 0.00 (0.00) 1.56 (0.53) 0.89 (0.78) 0.001b 0.001c 0.015c 0.062c

120 min 
reperfusion 0.00 (0.00) 1.89 (0.33) 1.56 (0.72) <0.001b <0.001c 0.002c 0.248c

p value 0.125a 0.072a

Total
15 min 
reperfusion 1.00 (0.00) 3.19 (0.18) 3.04 (0.19) 0.001b 0.001c 0.001c 0.215c

120 min 
reperfusion 1.00 (0.00) 3.43 (0.13) 2.34 (0.18) <0.001b 0.001c 0.001c 0.001c

p value 0.042a <0.001a

SH: sham group, C: Control group (Torsion-detorsion without Apigenin), AP: Apigenin group. All indices were expressed as Mean (Standard 
Deviation); a indicates statistical significance within each group (Mann-Whitney test); b indicates statistical significance between the three different 
groups (Kruskal-Wallis test); c indicates statistical significance for pairwise comparisons (Mann-Whitney test with Bonferroni’s correction).

Table 2:  Expression of antibodies and effect of apigenin on testicular ischemia-reperfusion injury. 


