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Research progress on the gut microbiota modulation of spinal glial cells in neuropathic pain *
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Abstract Neuropathic pain (NP) is a refractory chronic pain, and its occurrence is closely associated with the
activation of spinal microglia and astrocytes. Research findings indicate that the gut microbiota can intervene
in central and peripheral neuroinflammation through its metabolites and immunomodulatory pathways, thereby
influencing the development and maintenance of NP. In particular, gut microbiota can alleviate NP by regulating
spinal glial cell activation and the Toll-like receptor 4 (TLR4)/nuclear factor-kB (NF-«kB) signaling pathway,
demonstrating good application potential. However, current research on the "gut-brain axis" mostly focuses on
the brain. Although it has been confirmed that gut microbiota affect pain through neuroinflammation, the spinal
cord, as the primary regulatory center for pain, has been neglected, thus limiting a comprehensive understanding
of the underlying mechanisms. This unresolved key issue suggests that future efforts should focus on the specific
pathways by which gut microbiota and their metabolites directly regulate spinal glial cell activity via the circulatory
system, and subsequently modulate neuronal excitability through inflammatory mediators. This paper systematically
elucidates the pivotal role of this mechanism in the initiation and chronification of NP, and provides a new basis
for analgesic strategies targeting the gut microbiota to intervene in the primary pain center.
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