Polysaccharide from the seeds of Plantago asiatica L. alleviates nonylphenol exposure induced reproductive system injury of male rats via PI3K/Akt/mTOR pathway
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Environmental toxicants are considered as the potential threat to male fertility. Nonylphenol (NP), a degraded product of nonylphenol ethoxylate, is persistent and toxic. Once it enters into the body, it will induce many sublethal effects especially on the reproductive system due to its high accumulation. In this study, the preventive role of polysaccharide from the seeds of Plantago asiatica L. (PLCP) against the reproductive system injury induced by nonylphenol (NP) was investigated. Male Sprague-Dawley (SD) rats were exposed to NP (50 mg/kg body weight) 1 hour after PLCP administration (75, 150, 300 mg/kg body weight) continuously for 45 days. The results showed that NP could induce a significant decrease in relative weight of testes and epididymis, change testicular histomorphology, and disrupt the secretion of hormones. Moreover, oxidative stress occurred after NP exposure by overproduction of MDA, LPO, iNOS, and as well as the decrease in the activities of SOD and CAT. In addition, the induction of apoptosis by NP was evidenced by activation of caspase 3 and inhibition of PI3K/Akt/mTOR pathway. Interestingly, PLCP was able to suppress NP toxicity by improving the antioxidant enzymes, recover hormone secretions and inhibiting apoptosis, which involves the PI3K/Akt/mTOR pathway. These findings provide a good direction that PLCP may be a good candidate to help the body defend against toxic substance, particularly endocrine disrupting chemicals induced reproductive toxicity.
