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Phosphorus is one of the essential elements for the survival of organisms. On
the other hand, studies of Klotho gene-deficient mice, which exhibit the
pathology of premature ageing, suggest that the accumulation of phosphorus in
the body accelerates ageing. In addition, ageing in these mice is slowed by a
low-phosphorus diet. These results suggest that excess phosphorus intake
accelerates ageing. Phosphate is normally saturated in the blood. Thus, chronic
excess phosphorus intake can cause calcium phosphate crystals to form in the
blood and primary urine, increasing the risk of vascular calcification and
tubular obstruction and damage, and consequently accelerating ageing.

This study was conducted to test the hypothesis that when the sensory
circumventricular organs sense excess phosphorus, they increase the amount of
water consumption, resulting in an increase in urine volume which is important
for the excretion of phosphorus as urine, and that this mechanism inhibits the
acceleration of ageing.

In the present study, a high phosphorus diet increased the amount of water
consumption and hypotonic urine. FGF21, whose concentration in the blood is
increased by a high phosphorus diet, activated cells including tyrosine
hydroxylase neurons in the nucleus tractus solitarius and the area postrema.
3-Klotho expressing cells are localized in the nucleus tractus solitarius and the
area postrema, and some of these were tyrosine hydroxylase neurons.
Exogenously increasing the blood concentration of FGF21 promoted drinking
behavior. These results suggest that an increase in FGF21 levels due to a high
phosphorus diet can activate the nucleus tractus solitarius and the area
postrema, and promote drinking behavior.



