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Methamphetamine (Meth) abuse is a major public health issue, contributing to neuroinflammation 
and neurodegeneration by activating glial cells in the central nervous system (CNS). Recent 
evidence points to the inflammasome as a crucial mediator of cellular activation in this process. 
This study investigated the role of the astrocyte-specific inflammasome, NOD-like receptor family 
pyrin domain-containing protein 6 (NLRP6), in Meth-induced astrocytic pyroptosis and 
subsequent neuroinflammation. Using mouse primary astrocytes exposed to Meth, we 
demonstrated a dose-dependent upregulation of NLRP6 and glial fibrillary acidic protein (GFAP), 
accompanied by increased pyroptosis. Time-dependent studies further confirmed the 
upregulation of NLRP6 and its signaling mediators. Gene silencing experiments using NLRP6-
specific siRNA verified the involvement of NLRP6-inflammasome signaling in Meth-induced 
astrocyte activation and pyroptotic cell death. Additionally, Meth exposure led to a reduction in 
brain-enriched miR-152-3p expression, which was inversely correlated with NLRP6 levels, 
indicating epigenetic regulation of NLRP6. In vivo experiments in Meth-administered mice 
validated these findings across the frontal cortex, striatum, and hippocampus, confirming the 
critical role of NLRP6 in mediating astrocyte-specific neuroinflammation. Collectively, this study 
highlights NLRP6-dependent pyroptosis as a key mechanism in Meth-induced neuroinflammation 
and underscores the therapeutic potential of targeting the NLRP6 inflammasome pathway to 
mitigate CNS damage associated with Meth abuse. 
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