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The roles of vitamin D dependent novel phosphate sensing-system on calcium
metabolism and local calcification.
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The impaired calcium absorption in intestinal Vdr null mice was improved by
dietary phosphate restriction and resulted in increased bone mass, indicating that intestinal
luminal phosphate levels influenced calcium absorption. Accordingly, transcellular calcium transport

in cultured polarized intestinal epithelial cells was increased when apical side of cells were
exposed to low extracellular phosphate levels (0.5 mM phosphate) compared to normal or high
phosphate levels (1.0 and 5.0 mM). Mechanistically, low phosphate levels increased ATP contents at
the apical extracellular side which stimulated the apical ATP receptor to Bromote calcium entry. The
luminal ATP levels were regulated by the apical abundance of the ATP metabolizing enzyme,
ectonucleotide pyrophosphatase/phosphodiesterase (ENPP1). Sub-cellular localization of ENPP1 was
reduced when apical side of intestinal epithelial cells were exposed to low extracellular phosphate,
and led to the increase in luminal ATP levels.
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