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Psychological stress activates the inflammasome via release of ATP and stimulation
of the P2X7 receptor

Iwata, Masaaki
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The mechanisms underlying stress-induced inflammation that contribute to major
depression are unknown. Here we show that stress increases extracellular ATP in the hippocampus and
increases the inflammatory cytokine interleukin-1B (IL-1B ) in the hippocampus via the purinergic type
2X7 receptor (P2X7R) and the innate immune complex NLRP3 inflammasome (nucleotide-binding, leucine-rich
repeat, pyrin domain containing 3). We show that administration of a P2X7R antagonist completely blocks
the release of IL-13 , as well as another stress-induced cytokine, tumor necrosis factor a, and the
cellular and behavioral deficits caused by stress. Moreover, we show that stress activates the NLRP3
inflammasome, while NLRP3 deletion null mutant mice are resistant to developing depressive behaviors
caused by chronic stress. These findings indicate that the ATP-P2X7R NLRP3 inflammasome pathway provides
novel therapeutic targets for the treatment of stress-related mood disorders.
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