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Brain-Spinal Cord Plasticity Changes during the Establishment of Chronic Pain:
Elucidation of the Role of Inhibitory Neural Circuits
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We hypothesized that not only hyperexcitability of excitatory
neurotransmission but also hyperexcitability of inhigitory neuronal circuits may be involved in the
synaptic plasticity changes that develop during the establishment of chronic pain. We aimed to
elucidate the role of inhibitory circuits in spinal plasticity from the early stage of peripheral
nerve injury to the establishment of chronic pain, focusing especially on the descending inhibitory
system.
Using the DREADD system, we selectively activated neurons in locus coeruleus, one of the originating
nuclei of the descending inhibitory system, and analyzed their effects on pain responses. In
addition to the in vivo patch-clamp method, behavioral and immunohistological analyses were also
performed to conduct an integrated study to elucidate the role of the descending inhibitory system

in pain.
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