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Abstract:

Epidemiological studies have linked herbicides and Parkinson’s disease (PD) with the strongest association resulting from a long duration of exposure. Currently, paraquat (PQ), an herbicide, has been known to
induce PD-like syndromes. Thus, PQ has widely been accepted as a PD mimetic. On the other hand, several studies have shown that the impaired activity of sirtuin 1 (SIRT1) may correlate with the etiology of PD.
Although resveratrol, a famous SIRT1 activator, could alleviate toxicities in PD models, the protective mechanisms remain unknown for its unspecific effects. Therefore, SRT1720, a more specific agonist for SIRT1, was
used to investigate the mechanisms of SIRT1 in preventing PQ-mediated cytotoxicity. PQ-treated human neuroblastoma SH-SYSY cells and mice were used as PD models to testify SRT1720's protection. The neutral
red assay was used to measure cell viability. Fluorescent stainings, such as CellRox, were used to measure oxidative stress, mitochondrial membrane potential, and free radicals. Western blot analysis,
immunocytochemistry, immunohistochemistry, and gene silence were used to examine the expression and protection of SIRT1 and/or its downstream targets, such as NRF2, PGC-1a, and antioxidative enzymes.
Besides, antioxidative enzyme activities were also measured after PQ and SRT1720 treatments. SRT1720 was found to alleviate PQ-induced toxicity in cell and animal models. Genetic silence and pharmacological
inhibition of SIRT1 attenuated SRT1720's protection against PQ-induced toxicity. Besides, SRT1720 not only attenuated PQ-induced increased oxidative stress and mitochondrial free radical formations but also
decreased mitochondrial membrane potential. Further, SRT1720 reversed PQ-induced decreased PGC-1a level and mitochondrial biogenesis. Although PQ and SRT1720 elevated NRF2 and the downstream
antioxidative enzyme levels, only PQ resulted in decreased antioxidative enzyme activity but not SRT1720. NRF2 and PGC- Ta silencing attenuated SRT1720's protection against PQ-induced toxicity. Taken together,
the protection of SRT1720 may regulate through SIRT1 and its signalings to prevent PQ-induced toxicity.
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