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Regulation of activation switching in spinal microglia as a tool of treatment of
chronic pain
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Activated microglia in the spinal cord facilitate the hyper-excitability of
dorsal horn neurons after peripheral nerve injury via pro-inflammatory molecules. Here, we
investigated the possible involvement of the anti-inflammatory cytokine, interleukin-4 (IL-4), in
neuropathic pain. We found that nerve injury induced the expression of IL-4Ra mRNA in the spinal
cord. A histological analysis revealed that nerve injury induced IL-4Ra mRNA in activated spinal
microglia ipsilateral to the injury site. The increases in IL-4R alpha were coincident with the
increased expression of phosphorylated STAT6 in spinal microglia. It administration of recombinant
IL-4 suppressed mechanical hypersensitivity in neuropathic rats, and the analgesic effect of IL-4
was accompanied by enhancement of pSTAT6 expression in spinal microglia. These results su% est that
the adaptive responses of microglia to nerve injury involve both inflammatory and anti-inflammatory

signaling, including IL-4R alpha and pSTAT6.
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