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Protective effects of Panax notoginseng saponins on testicular DNA damage in
natural aging rats based on ATR/Chk1/P53 signal pathway

LIU Jing, ZHAO Hai-xia, WU Qiu-yue, LIU Zhen-cai, HAN Gui-fang, YUAN Ding, ZHANG Chang-cheng
Medical College of China Three Gorge University, Yichang 443002, China

Abstract: Objective To explore the protective effects of Panax notoginseng saponins (PNS) on testicular DNA damage in natural
aging rats based on ATR/Chk1/P53 signal pathway. Methods SPF SD rats were randomly divided into five groups, with 10 rats in
each group: young control group, aging model group, low, medium, and high dose of PNS-treated group. From 18 months, rats of PNS
low, medium, and high dose groups were received PNS (10, 30, and 60 mg/kg )by stomach lavaging for 6 times per week for 6 months,
respectively. The rats were weighed and euthanized by exsanguination under diethyl ether anesthesia, and testis were immediately
removed, weighed, and the index of testis was calculated. The testicular tissue morphology was observed by HE staining, the
expression and locations of y-H2AX and ATR were detected by immunohistochemical analysis, and the relative expression levels of
v-H2AX, Chkl, p-P53, and P21 in testicular tissue were detected by Western blotting. Results Compared with young control group,
the obvious changes of seminiferous tubule were observed in aging model group, accompanied with a reduction in weight and index of
testis. However, PNS treatment in some extent improved seminiferous tubule structure, weight, and index of testis. In addition, the
protein expression levels of y-H2AX and the numbers of y-H2 AX-positive cells in testis were significantly upregulated in aging model
group relative to young control group. Furthermore, the numbers of ATR-positive cells and the protein expression levels of Chkl,
p-P53, and P21 were significantly upregulated in testis of rats in aging model group when compared with young control group.
Conversely, PNS significantly restored these changes of aging induced DNA damage response related proteins. Conclusion PNS
attenuates testicular DNA damage of natural aging rats, which may be associated with ATR/Chk1/P53 signaling.
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Fig. 1 Effect of PNS on testicular weight and testis index of natural aging rats (X s, n = 10)
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Fig. 2 Effect of PNS on testicular tissue morphology of natural aging rats
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Fig.3 Effect of PNS on protein expression of y-H2AX in testicular tissue of natural aging rats (immunohistochemical staining)
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Fig. 4 Effect of PNS on protein expression of y-H2AX intesticular
tissue of natural aging rats (Western blotting, X *s, n = 6)
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Fig. 5 Effect of PNS on protein expression of ATR in testicular tissue of natural aging rats (immunohistochemical staining)
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Fig. 6 Effect of PNS on protein expression of Chkl, p-P53, and P21 in testicular tissue of natural aging rats (X £s, n = 6)
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