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Nociceptive afferent signals from the orofacial area are transmitted to the trigeminal nucleus in the brainstem.
Plasticity of neurons in the spinal trigeminal nucleus is considered to cause the transition from acute to chronic pain. In
the present study, spatial and temporal expansion of nociceptive afferent activity was examined in the mouse brainstems
using an optical imaging technique. The propagation of neuronal excitation was measured by changes in fluorescent
intensity evoked by electrical stimulation to the trigeminal nerve rootlet in the isolated trigeminal nerve-attached
brainstem preparation of neonatal mice. Repetitive electric stimulation evoked excitation propagation in the dorsolateral
medulla of which the area extended 200um rostrally and 2mm caudally to the obex level. This area corresponded
anatomically with the trigeminal subnucleus caudalis (Sp5c). The excitation was started with a 10ms delay and continued
after more than 200ms of nerve stimulation. This long-lasting excitation was considered to be the central sensitization.
The excitation propagation area and duration were significantly suppressed by application of 100uM carbamazepine
(CBZ) which is an anticonvulsant and traditionally used in the treatment of neuropathic pain, especially trigeminal
neuralgia. Thus, the present results from the optical imaging show that repetitive electric stimulation of the trigeminal
nerve induces the long-lasting excitation of secondary neurons in the Sp5c, and that an analgesic action of CBZ results
from large suppression of the excitation of the Sp5c.

Keywords : Trigeminal nerve, Trigeminal subnucleus caudalis, Optical imaging technique, Isolated brainstem,
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