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Development of in vivo patch-clamp recording technique from the anterior
cingulate cortex
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Recent studies have shown that anterior cingulate cortex (ACC) is an
important brain region in the emotional aspect of pain. However, the neuronal mechanisms for the ACC
emotional pain, is not fully understood. In this study, we developed in vivo electrophysiological
recordings from ACC neurons, and examined neuronal responses evoked by natural sensory stimulation.

Under urethane and isoflurane anesthesia, in vivo extracellular and whole-cell patch-clamp
recordings were made from ACC neurons. AAC neurons exhibited up- and down-states and fired
spontaneously during up-states. Mechanical stimulation applied to the skin of the hind paw elicited
action potentials in ACC neurons. We also developed an in vivo awake recording technique from the
ACC. It enabled us to analyze a typical sustained excitation of ACC neurons after cessation of
sensory mechanical stimulation applied to the skin. The present in vivo recordings may be useful to
develop new analgesic agents and treatments.
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