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Basic research for urolithiasis preventive drug development focused on the
function of polymerized OPN and autophagy
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We found that autophagic activity was significantly decreased in mouse RTCs
exposed to calcium oxalate (CaOx) monohydrate crystals and in the kidneys of GFPLC3B transgenic mice
with CaOx nephrocalcinosis induced by glyoxylate. An impairment of autophagy was also observed in
the mucosa with plaques of CaOx kidney stone formers. We determined that the decrease in autophagy

was caused by an upregulation of MTOR, which consequently resulted in the suppression of the
upstream autophagy regulator TFEB. Furthermore, we showed that an MTOR inhibitor could recover a
decrease in autophagy and alleviate crystal-cell interactions and the formation of crystals
associated with increased inflammatory responses. Taken together, we conclude that autophagy
compromised by MTOR deregulation is a fundamental feature in the pathology of kidney stone
formation, and propose that chemical inhibition of MTOR could be a prospective strategy for disease
suppression.
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