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Abstract

Purpose: It is well known that pulpitis induces ectopic pain in a wide area of the orofacial region.
However, the detailed mechanism is unknown. In this study, the property of nociceptive neuronal
excitation in trigeminal spinal subnucleus caudalis (V) caused by the C fibers stimulation using
capsaicin (Cap) injection into the whisker pad skin and its involvement of the microglial activation in
the medulla were assessed in pulpitis rats.

Methods: Complete Freund's adjuvant (CFA) was administrated into the maxillary pulp. On day 3
after CFA injection, the number of excited nociceptive neurons and activated microglia in the
ipsilateral Vc, bilateral solitary nucleus (NTS) and bilateral reticular formation (RF) were examined
immunohistochemically following Cap injection in the ipsilateral whisker pad skin.

Results: The number of the phosphorylated extracellular signal-regulated kinase (pERK) positive
neurons after the Cap injection was increased in the ipsilateral middle region of V¢, but not the caudal
or dorsal region of Vc. The pERK positive neurons after the Cap injection were observed in the
bilateral NTS and RF, but there was no difference in the number of pERK positive neurons compared
to the vehicle-injected group. In addition, microglial activation was induced in the middle region of
ipsilateral V¢, bilateral NTS, and RF by pulpitis.

Conclusion: These results suggest that the activated microglia in the middle region of Vc ipsilateral to
pulpitis play an important role in the enhanced hyperexcitability of the nociceptive neurons in the
middle of Ve induced by C fiber stimulation to the orofacial region.

Keywords: pulpitis, ectopic pain, trigeminal spinal subnucleus caudalis, nociceptive neuron, microglia
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