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Per- and polyfluoroalkyl substances (PFAS) are used in various industrial and consumer products for their water and oil-resistant properties. Due to their persistence in the environment and potential neurotoxic effects, PFAS has become a significant concern among the Scientific and Environmentalist fraternity. Among these, perfluorooctane sulfonate (PFOS), a legacy PFAS, remains prevalent and poses significant risks to the nervous system. Our previous studies demonstrated that PFOS exposure leads to dopaminergic neurotoxicity and mitochondrial dysfunction in Caenorhabditis elegans. To further explore the mitochondrial mechanisms involved, we investigated the effects of glutathione (GSH), a key mitochondrial antioxidant, on PFOS-induced neurotoxicity. Co-treatment with GSH ameliorated dopaminergic cell loss in nematodes, suggesting the critical role of the GSH biosynthesis pathway in PFOS-mediated dopaminergic cell loss. GSH precursors, including cysteine and glutamate, did not alleviate neurotoxicity, while a key intermediate in GSH synthesis, gamma-glutamyl cysteine (γ-GC), showed a significant protective effect similar to GSH. We further assessed the total glutathione levels in SH-SY5Y cells exposed to PFOS and co-treated with γ-GC. Our findings revealed that PFOS significantly reduced total GSH levels, while γ-GC treatment alone did not affect GSH levels. These results highlight the importance of the glutathione biosynthesis pathway in PFOS-induced neurotoxicity. Future studies will focus on elucidating how PFOS contributes to dopaminergic neurotoxicity and mitochondrial dysfunction through the GSH mechanism.

