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Physiological analysis of spinal cord-brain coupling in neuropathic pain and
elucidation of glial cell activation mechanism.
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in vivo

In this study, physiological changes in neuronal excitation in the spinal
dorsal horn, the relay point of perception, and in the primary sensory cortex, the endpoint of
perception, were measured longitudinally after peripheral nerve injury using flavoprotein
Tluorescence imaging and in vivo patch-clamp techniques. Although pain thresholds were consistently
lowered after peripheral nerve injury, excitation in the cerebral cortex increased over time, while
excitation in the spinal cord tended to decrease. The patch-clamp technique revealed that excitatory

and inhibitory synaptic transmission in the spinal cord changes dynamically over time. The changes
in synaptic transmission in the dorsal horn of the spinal cord could be suppressed by astrocyte
inhibition, but astrocyte inhibition was ineffective in different chronic pain models.

in vivo
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