LG EEZEMAR — 1=

New of Laboratory of Food and Physiological Sciences:
Vol. 28. 04-APR-2025

*HHI6FEE(20245F) XERRRFRMEAREIELINE-
FHETEE TEREHEA B10

HARABRH, T EME OEBRNEFILE" Mol Pain “lc
MRShELEN

Research Article

Molecular Fain

Gut microbiota-derived short-chain © The Authart) 2025
® ® age Article reuse guidelines:
fatty acid suppresses the excitability of gl comjoural prrissions
. . . el Il.-II:'.-'.'I.-'*‘HIJIE-‘E'EEI._?EIZ]S
rat nociceptive secondary neurons via gr;‘;;;““m““”“'““
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Abstract

Short-chain free fatty acids (SCFAs) are generated by gut microbiota through anaercbic fermentation of dietary fibers.
Although gut microbiota-derived SCFAs modulate voltage-gated Ca®* channels via G-protein-coupled receptor 41 (GPR41)
in isolated sympathetic ganglion neurons, the influence of SCFAs, specifically propionic acid (PA), on the excitability of
nociceptive neurens under in vive conditions has yet to be ascertained. In the current study we assessed whether systemic
PA administration diminishes the excitability of nociceptive trigeminal spinal nucleus caudalis (5pVe) wide-dynamic range
neurcns responding to mechanical stimulation. Extracellular single-unit recordings from SpVe wide-dynamic range neurons
were performed in anesthetized rats after mechanical stimulation of the orofacial region. PA significantly and reversibly
inhibited the mean firing frequency of SpVc neurcns in response to both non-noxious and noxious mechanical stimuli in a
dose-dependent manner. Simultanecus administration of a GPR41 inhibitor abelished the PA-induced inhibited firing rate of
SpVe neurons, indicating that systemic PA decreased the excitability of nociceptive secondary trigeminal neurcns by activating
GPR41 signaling-mediated inhibition of voltage-gated Ca'" channels in the central terminals of the SpVc. Modulation of
trigeminal nocicepticn by systemic SCFA administration indicates that gut microbiota-derived SCFAs could be effective
analgesic agents for relieving trigeminal pain, creating a new therapeutic strategy for the management of trigeminal pain,
including clinical pain.
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