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Circuit Mechanisms 
of Neuropathic Pain Development

Abstract 
Neuropathic pain is a debilitating chronic condition characterized by 
significant changes in both the peripheral and central nervous systems. 
However, the mechanisms by which changes in neuronal circuits contribute 
to the development of neuropathic pain remain unclear. In this talk, I will 
present evidence showing that peripheral nerve injury induces synchronized 
activity in dorsal root ganglion neurons, which subsequently triggers changes 
in brain circuits leading to chronic pain. Furthermore, peripheral nerve 
injury increases the activity of cholinergic neurons in the basal forebrain 
during non-rapid eye movement (NREM) sleep. This heightened cholinergic 
activity, driven by increased input from the parabrachial nucleus, activates 
VIP-expressing interneurons in the primary somatosensory cortex, resulting 
in cortical disinhibition that contributes to allodynia. Moreover, our recent 
studies have identified a distinct mesocortical glutamatergic pathway that 
critically modulates neuropathic pain independent of dopamine signaling. 
Together, these findings illuminate key circuit mechanisms underlying 
neuropathic pain and suggest that targeting the pain pathway during NREM 
sleep may provide a potential therapeutic strategy to prevent both the onset 
and persistence of chronic pain.

Publications
1. Chen, C., Sun, L., Adler, A., Zhou, H., Zhang, L., Zhang, L., Deng, J., Bai, Y., Zhang, J., Yang, G.*, Gan,
W.B.*, Tang, P.* (2023) Synchronized activity of sensory neurons initiates cortical synchrony in a model 
of neuropathic pain. Nature Communications. 14(1):689. PMCID: PMC9908980.
2. Zhou, H., Li, M., Zhao, R., Sun, L., Yang, G. (2023). A sleep-active basalocortical pathway crucial for
generation and maintenance of chronic pain. Nature Neuroscience. 26(3):458-469. PMCID: PMC10010379.
3. Li, M., Yang, G. (2024). A mesocortical glutamatergic pathway modulates neuropathic pain independent
of dopamine co-release. Nature Communications. 15(1):643. PMCID: PMC10799877.

Guang Yang, Ph.D.
Associate Professor
Department of Anesthesiology
Columbia University

Host: Na Li, Ph.D. 
     Postdoctoral Fellow, Hollis Lab

For more information contact
Darlene White
daw9085@med.cornell.edu

July 22
Tuesday, 12:30 pm
Billings Building—Rosedale Room

SPEAKER:


