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In vivo genetic manipulation and analysis of neuronal nociceptive circuits in
the brain
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In vivo

In this study, we examined how nociceptive responses were evoked in brain
regions, in particular the anterior cingulate cortex and somatosensory cortex, in normal and model
animals, and investigated neuronal circuits between the brain regions and activating system in the
brainstem. In vivo patch-clamp and extra cellular recording techniques enabled us to analyze
physiological sensory responses evoked in the brain regions by cutaneous sensory stimuli. In the
anterior cingulate cortex, nociceptive responses evoked in most neurons examined. On the contrary,
somatosensory neurons did not respond to noxious stimuli. Most of them responded to innocuous
stimuli. In neuropathic pain model, a long-lasting neuronal excitation was evoked in the anterior
cingulate cortex by innocuous stimuli, and the response was significantly inhibited by a potassium
channel opener. The present findings are useful to develop new drugs for neuropathic pain.
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