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Modulation of descending pain system due to social stress
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In this study, we focused on the periaqueductal gray (PAG) which is a
pivotal area to regulate pain. Cholinergic neurons at PAG showed high-frequency spontaneous firing.
Application of a muscarinic agonist to cholinergic neurons in PAG induced rapid hyperpolarization by

opening G protein-activated inwardly rectifying potassium (GIRK) channels went through muscarinic 2
(M2) receptors. Additionally, neostigmine, an inhibitor of choline esterase, which indirectly
increases acetylcholine in the synaptic cleft, also evoked rapid hyperpolarization. These results
suggested that cholinergic neurons in PAG regulate neural excitability via M2 receptors, which link
to GIRK channels and autocrine or paracrine of acetylcholine are likely involved in this cholinergic

regulation of neural firing.
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