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Neurobiology of Pain: A Window to Under sand Brain Mechanism
and Treat Mental Dissases

Ph. D. ZHUO Min
(Department of Physiology , University of Toronto 1 King' s College Circle
Toronto, Ontario M5S 1A8 Canada)

Abstract : Neurons and synapses in the central nervous systems are plastic, and can undergo long
term changes throughout life. Studies of molecular and cell ular mechanisms of such changes not only
provide i mportant insight into how we learn and store new knowledge in our brains, but also reveal
the mechanisms of pathological changes occurring following an injury. Here, | propose that while
neuronal mechanisms underlying physiological functions such as learning and memory may share

some common signaling molecules with abnormal or injury-related changes in the brain during the
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induction, distinct synaptic and neuronal network mechanisms are involved in pathological pain as
compared with that of cognitive learning and memory. Nociceptiveinformation are transmitted and
regulated at different levels of the brain, from the spinal cord to forebrains. Furthermore, N-
methyl-D-aspartate ( NMDA) receptor-dependent, calcium-cal modulin activated adenylyl cyclases
(AC1 and AC8) in the anterior cingulate cortex (ACC) play important rolesin the induction and
expression of persistent inflammatory and neuropathic pain. Neuronal activity in the ACC can also
i nf | uence nociceptive transmission in thespinal cord dorsal horn through activation of endogenous f a-
cilitatory system. Our results provide important synaptic and molecular insights into physiological
responses to the injury, including behavioral , emotional and memory.

Key words: synaptic plasticity, long-term potentiation, long-term depression, anterior cingulate

cortex, persistent pain, fear memory, mice, gene knockout, immediate early genes, adenylyl cy-
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