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Elucidation of the pain suppression mechanism of ketamine and ketamine
metabolites in the anterior cingulate cortex
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To clarify the analgesic mechanism of low-concentration ketamine, an
intravenous anesthetic, we recorded synaptic plasticity in layer 11/111 neurons of the anterior
cingulate cortex of mice using the whole-cell patch clamp method. We also performed behavioral
experiments by microinjection of ketamine into the anterior cingulate cortex. The results showed
that low-concentration ketamine and ketamine metabolites inhibited synaptic plasticity by inhibiting

hyperpolarized nucleotide channels (HCN channel). In addition, it was revealed that these drugs
inhibited pain inhibition and anxiety-like behavior in neuropathic models. These results
demonstrated that low-concentration ketamine may be a drug for the treatment of chronic pain by

acting on the anterior cingulate cortex.
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