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Objective: Long-term exposure to morphine would lead to microglial dysfunction. Recent studies have indicated that pyroptosis is another important pathway and process affecting functions of immune cells. We aimed to find out whether chronic morphine exposure would lead to pyroptosis dysfunction in microglia.

Methods: In-vivo escalating dose of subcutaneous morphine injection to C57/6BL mice, in-vitro primary mouse microglia culture and microglial cell line BV-2 culture were used to compare the effect of morphine on pyroptosis and its signaling in microglia.

Results: In vivo, 7-days of morphine treatment reduced total NLRP3 and caspase-1/pro-caspase-1 ratio in both cortex and hippocampus compared to control. In vitro, 24-hours morphine treatment also decreased NLRP3 and caspase-1 in primary mouse microglia, but not in primary mouse neurons or astrocytes. After lipopolysaccharides (LPS) activated microglia for priming inflammation and then exogenous adenosine triphosphate (ATP) induced pyroptosis, primary microglia became swelling and then disruption, with increasing secretion of lactic dehydrogenase (LDH) and IL-1β, which indicated pyroptosis of microglia. But morphine-treated microglia showed less swelling and disruption after LPS- and ATP-stimulation. Morphine reversed the LPS-induced up-regulation of NLRP3, caspase-1 and secretion of IL-1β in primary microglia or BV-2 cells. Furthermore, parkin was up-regulated in morphine-treated mice brains and BV-2 cells with or without LPS-priming. Since parkin have been found to contribute to NLRP3 clearance by mitochondrial autophagy, the above results indicated that morphine may down-regulate pyroptosis signaling in microglia by parkin-related NLRP3 clearance.

Conclusion: Chronic morphine exposure down-regulated the pyroptosis signaling in microglia even after LPS-priming inflammation. Parkin may contribute to morphine-related pyroptosis dysfunction in microglia by clearance of NLRP3, but which should be further studied in future.
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