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Central mechanisms of sodium sensing for water-intake control
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It is suggested that another unknown [Nat+]-dependent pathway besides the
Nax/TRPV4 pathway contributes to water intake. In the present study, we screened for novel [Na+]
sensors involved in water intake control, and identified SLC9A4. Sodium imaging experiments using
cultured cells transfected with slc9a4 revealed that SLC9A4 was activated by increases in
extracellular [Na+] ([Nat+]o), but not osmolality. Moreover, the firing activity of SLC9A4-positive
neurons was enhanced by increases in [Nat]o. slc9a4 knockdown in the OVLT reduced water intake
induced by increases in [Na+], but not osmolality, in the cerebrospinal fluid. ICV injection
experiments of a specific inhibitor suggested that the increase in extracellular [H+] caused by
SLC9A4 activation next stimulates AS1Cla to induce water intake. Our results thus indicate that
SLC9A4 in the OVLT functions as a [Na+] sensor for the control of water intake, and that the SLC9A4
signal is independent of the Nax/TRPV4 pathway.
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