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Elucidation of abnormal functioning of neuronal circuits underlying neuropathic
pain and its application for drug discovery
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Combining our newly established method for evaluating neuropathic allodynia
by selective stimulation of primary afferent AB fibers (touch-sensing fibers) with a method for
regulating cell subset-specific functions using viral vectors, we identified several neuronal and
glral subsets important for neuropathic allodynia. In particular, dysfunction of the NPY+ neuronal
subset after nerve injury was found to play a central role in the development of neuropathic
allodynia. In addition, we found that signaling from glial cells is responsible for the dysfunction
of NPY+ neurons. Furthermore, we also showed that an analgesic effect of the clinically approved
drug duloxetine requires the activation of NPY+ neurons, and we identified compounds that can
enhance the function of NPY+ neurons.
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