Cathepsin X inhibitors modulate microglial phagocytosis and inflammatory responses in ischemia-reperfusion injury
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Ischemic stroke often leads to ischemia-reperfusion (I/R) injury, where microglial dysregulation exacerbates neuroinflammation and neurodegeneration [1,2]. Cathepsin X (CatX), a lysosomal protease, has been implicated in neuroinflammatory processes, yet its role in I/R remains unclear [3]. This study investigates whether CatX inhibitors can attenuate microglial phagocytosis and inflammatory responses following I/R injury. Using the MG6 mouse microglial cell line, an in vitro I/R model was established via oxygen-glucose deprivation and reoxygenation (OGD/R). Cells were treated with a CatX inhibitor (CatX IN-1, 10 μM) post-OGD/R. Phagocytosis was assessed using zymosan particles, and inflammatory cytokine mRNA levels (IL-1β, IL-6, TNF-α) were quantified via RT-qPCR. Results showed that CatX inhibition significantly reduced microglial phagocytic activity and downregulated pro-inflammatory cytokine expression, with the most pronounced effect on IL-6. These findings demonstrate that CatX inhibitors mitigate microglial-mediated inflammation and phagocytosis in I/R, highlighting their potential as therapeutic agents for ischemic stroke.
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