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Investigation regarding neuropathic orofacial pain using two-photon microscopy
in the insular cortex
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Nerve injury could be causing neuropathic pain, such as allodynia and
hyperalgesia. In this study, we examined the insular cortex in an inferior alveolar nerve
transection animal model and observed responses to electrical stimulation of the dental pulps which
primarily transmit nociceptive information to the central nervous system. Optical imaging with a
voltage-sensitive dye in the insular cortex revealed enhanced excitatory propagation at the
macroscopic level. At the cellular level, calcium imaging using two-photon microscopy revealed
enhanced responses in not only excitatory neurons but also inhibitory neurons. These results suggest

that plastic changes of the local circuits of the cerebral cortex including the insular cortex

might contribute to the enhancement.
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