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Trigeminal nerve transection-induced neuroplastic changes in the somatosensory
and insular cortices in a rat ectopic pain model
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To elucidate the mechanisms of neuropathic pain and allodynia in the central

nervous system, we focused on plastic changes of excitation in secondary somatosensory cortex and
insular oral region (S2/10R) of inferior alveolar nerve transection (IANX) model rats in which the
mandibular but not maxillary nerve branch was cut. Optical imaging using VSD revealed contradictory
excitatory responses 1 w after IANX between mandibular and maxillary molar pulp stimulation as
follows: the loss of excitation following mandibular stimulation vs facilitated excitation following
maxillary stimulation. At this stage, the neural activities in layer 11/111 excitatory and
inhibitory neurons in S2/10R in the IANX model rats were enhanced due to facilitated glutamatergic
inputs. On the other hand, the inhibitory inputs onto the pyramidal neurons were reduced in the IANX
model rats. These results suggest that IANX induces plastic changes in S2/10R by changing the local
excitatory and inhibitory circuits.
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