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Spinal neuronal mechanism for voiding reflex and its functional recovery by
optogenetic control of the neuronal circuit

Furue, Hidemasa

13,300,000

GABA
GABA

In this study, we investigated spinal neuronal mechanisms for voiding reflex
by using newly developed in vivo electrophysiological recording methods, and further examined how
spinal neuronal activities related to micturition were altered following spinal cord injury. Our
electrophysiological analyses showed that preganglionic parasympathetic neurons were pre- and
postsynaptically inhibited by GABAergic neurons located in laminae II-111. Spinal cord injury
induced a functional loss of micturition reflex, but the neuronal activity of preganglionic
parasympathetic neurons was still intact. An inhibition of spinal GABAergic neurons using Gi-DREADDs
system resulted in a functional recovery of micturition reflex. The present spinal neuronal
mechanism for voiding reflex may be useful for future studies of basic and clinical medical
sciences.
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