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Abstract

Sodium (Na) is a major component of extracellular solutions, and plays essential roles for
maintaining body-fluid homeostasis. Na ' concentrations in extracellular solutions are strictly
regulated in the range of 135~145 mM by orchestrated actions of behavior, autonomic functions, and
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neurohumoral factors. Although it had been speculated that specific Na* sensor (s) for maintaining
body-fluid homeostasis exist in the brain, the molecular entities were un-identified for a long time.
About two decades ago, Na, channel is identified as a specific Na* sensor molecule in the brain.
Na, is a Na' channel which is sensitive to increases in extracellular Na"-levels, and expressed in
specialized glial cells in the subfornical organs and organum vasculosum of the lamina terminalis.
These loci have structural features to be suitable for sensing components in blood and cerebrospinal
fluids. Subsequent studies using knockout mice of Na, revealed various physiological roles of Na, and
underlying cellular and molecular mechanisms. For example, Na‘-sensing through Na, stimulates
salt-avoidance behavior, water intake behavior, and sympathetically-mediated blood pressure elevation.
In addition, production of autoantibodies against Na, was found to cause essential hypernatremia in
humans. In this review, we summarize a series of studies of Na, and provide the overview of recent

advances.
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