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Abstract

[Purpose] Ectopic pain in the orofacial region is a known complication of pulpitis, yet its underlying mechanisms
remain largely unclear, and effective treatments are currently lacking. This study aimed to investigate the analgesic
effects of voltage-gated sodium channel 1.7 (Nav1l.7) inhibition in the trigeminal ganglion (TG) using a rat model
of ectopic facial pain induced by pulpitis.

[Methods] Pulpitis was induced under general anesthesia by exposing the pulp of the right maxillary first and
second molars. Minimal enamel surface drilling was defined as sham treatment. Mechanical allodynia in the right
whisker pad skin was assessed by head withdrawal threshold (HWT) measurements taken 1 hour before and on
days 1, 3, 4, and 5 post-procedures. On days 3 and 4, following HWT assessment, selective Navl.7 inhibitor DS-1971a
(low concentration: 134 uM; high concentration: 268 uM) or phosphate-buffered saline (PBS) was injected (2 ul)
into the TG. Additionally, to evaluate acute effects, DS-1971a or PBS was administered on day 3, followed by HWT
measurements at 30 minutes, 1 hour, and 2 hours post-injection. On day 5, immunohistochemical analysis was
performed to determine Navl.7 localization in TG.

[Results] The level of HWT dropped substantially after the third day following exposure to the pulp. Navl.7
inhibition in the TG significantly attenuated HWT reduction in a dose-dependent manner from day 1 post-injection.
The analgesic effect of DS-1971a was observed as early as 30 minutes post-injection. On day 5, immunohistochemical
analysis confirmed Navl.7 expression in TG neurons.

[Conclusion] Inhibition of Navl.7-positive neuronal activity in the TG suppressed ectopic mechanical allodynia in
the whisker pad skin. These findings suggest that Navl.7 inhibition in the TG may serve as a potential therapeutic
strategy for managing pulpitis-induced ectopic orofacial pain.
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