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Large-scale brain activity recording and imaging to elucidate the signaling
circuitry in the brain for pain perception
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In this study, using genetic engineering techniques for artificially
modulating the function of specific neural circuits, we investigated the involvement of the
excitatory designer receptor hM3Dg and the inhibitory designer receptor hM4Di in chronic pain by
modulating the function of only the neural circuit projecting from the dorsomedial thalamic nucleus
(MD) to the anterior cingulate cortex (ACC). Single activation of the neuronal circuitry projecting
from MD to ACC resulted In a transient increase In pain sensitivity, whereas repeated activation
resulted in a long-term increase in pain sensitivity. In addition, the long-term inhibition of the
neural circuitry project from MD to ACC abolished the decrease in pain threshold when pain
sensitivity was increased due to neuropathy.



(Melzack and Cassey, 1968)
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