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Melanopsin ganglion cells mediate light regulation of dopaminergic

cell activity in the mammalian retina

ZHANG Dao-Qi
(Eye Research Institute, Oakland University, Rochester, MI 48309, USA)

Abstract : Dopamine is a key neurotransmitter in the CNS and plays vital roles in sensory, motor control, cogni-
tion, and motivation. As a result, dopamine deficiency leads to a variety of neurodegenerative diseases such as Pak-
inson's and Alzheimer's diseases. The most accessible dopaminergic neurons of the CNS are located in the vertebrate
retina. These neurons are a specialized subpopulation of amacrine cells. It is well known that dopamine release from
retinal dopaminergic neurons is regulated by light and biological circadian clock; however, the mechanisms involved
are poorly understood. We have sought to understand these mechanisms by taking advantage of genetic approach in
combination with patch clamp technique. In particular, we have discovered that light regulates activity of retinal do-
paminergic cell through activation of recently discovered melanopsin ganglion cells. The findings reviewed here have
provided valuable information for understanding the role of dopamine and neurobiology of dopaminergic neurons in
normal and diseased states.
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