Reversal of Pain and Affective Comorbidities by Rebalancing Mutual Inhibitory
Amygdala Circuits
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Chronic pain is associated with neuropsychiatric comorbidities. Although the amygdala emerges as
a site for linking affect and nociception, the mechanisms by which the two dimensions are regulated at
the circuit level remain unestablished. Using a mouse model of chronic muscle pain, we show that
opposing pain-related neuroplasticity occurs in genetically distinct central amygdala (CeA) neurons. In
these mice, somatostatin (SST)-expressing neurons were hyperexcitable and received enhanced
excitatory transmission, whereas PKC3d-expressing neurons were less excitable and received weakened
excitatory transmission. Chemogenetic manipulations of these neurons revealed that the balance of
activity between these two neurons determines pain-related behaviors. Accordingly, decreasing the
activity ratio of CeA-SST to CeA-PKCd neurons alleviated pain and affective comorbidities in mice
with chronic pain. Conversely, increasing the activity ratio was sufficient to induce tactile
hypersensitivity in healthy mice. Thus, reversing imbalanced CeA circuits may be a novel therapeutic

strategy for chronic pain and its related affective disorders.



