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Icariin alleviates polystyrene nanoplastics-induced testicular injury by regulating
the Nrf2/HO-1 signaling pathway
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Abstract: Objective investigate the protective effect of icariin on testicular structural and functional damage induced by polystyrene
nanoplastics and to elucidate its potential molecular mechanism. Methods A reproductive injury mouse model was established by
intragastric administration of polystyrene nanoplastics suspension at 5 mg/kg for 28 consecutive days. Fifty 6-week-old male BALB/c
mice were randomly divided into control group, model group, and low-, medium- and high-dose icariin groups (25, 50, 100 mg/kg),
with 10 mice in each group. Mice in each group received intragastric intervention for 21 d. Orbital blood and testicular tissues were
collected, and testicular organ index was calculated. Testicular histological changes were observed by HE staining. Serum testosterone
level was measured by ELISA. The activities of superoxide dismutase (SOD), glutathione peroxidase (GPx) and the level of

malondialdehyde (MDA) in testicular tissues were determined by colorimetric assay. Western blotting was performed to detect the
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protein levels of B-cell lymphoma-2 (Bcl-2), caspase-3, cleaved-caspase-3, nuclear factor-erythroid 2-related factor 2 (Nrf2), and heme
oxygenase-1 (HO-1). Results Compared with the control group, the model group exhibited disorganized seminiferous epithelium,
reduced number of spermatogenic cells, significantly decreased serum testosterone (P < 0.001), declined SOD and GPx activities (P <
0.001), elevated MDA content (P < 0.001), down-regulated Bcl-2 protein expression (P < 0.001), up-regulated cleaved-caspase-3
protein expression (P < 0.001), as well as decreased Nrf2 and HO-1 protein levels (P < 0.05). After icariin intervention, the structure
of seminiferous epithelium was restored and the number of spermatogenic cells increased, accompanied by recovered serum
testosterone levels (P < 0.05, 0.001). The 100 mg/kg icariin group markedly increased SOD and GPx activities, reduced MDA level (P
<0.001), up-regulated Bcl-2, Nrf2 and HO-1 protein expression (P < 0.001), and down-regulated cleaved-caspase-3 protein expression
(P < 0.001). Conclusion Icariin can effectively alleviate testicular injuries induced by polystyrene nanoplastics in mice. The

underlying mechanism may be related to the activation of Nrf2/HO-1 signaling pathway, enhancement of antioxidant capacity and

inhibition of spermatogenic cell apoptosis.
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