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Identification of interaction mechanisms of two descendign pathways using
circuit specific gene manupulation methods
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Pain is an alert system in our body which notify potential or actual thread
to us, but excessive pain significantly deteriorates our quality of life, and effective cares and
treatments need to be developed. In this study, to identify new circuit mechanisms controlling pain,

we focused on descending systems, especially on the rostral ventromedial medulla (RVM), the locus
coeruleus (LC). We found that several LC neurons project to the RVM, and activation of this LC-RVM
circuit decreased thermal pain sensitivity. We further investigated underlying molecular mechanisms
of this behavior and performed patch-clamp recording from retrogradely labeled spinal cord (SC)
projecting RVM neurons. (RVM-sc neurons). RVM-sc neurons exhibited depolarization and subsequent
action potential firings by application of noradrenaline, and these responses were mediated a
specific adrenergic receptor. These findings were crucial for development of new drugs for pain by
using internal descending pathways
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a 20 -1 expressed in spinal dorsal horn excitatory neurons contributes to nerve injury-induced neuropathic pain.
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a 20 -1 expressed in spinal dorsal horn neurons is involved in aberrant excitatory synaptic transmission and mechanical
hypersensitivity after peripheral nerve injury.
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Involvement of the voltage-gated calcium channel subunit, a 23 -1, expressed in spinal dorsal horn excitatory neurons for
facilitation of excitatory synaptic transmission and mechanical hypersensitivity after peripheral nerve injury.
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