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Abstract
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Project Title: Investigations of microvillar injury in renal tubular epithelial cells induced by
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Project Period: 2 years

The binding of calcium oxalate monohydrate (COM) crystal frequently results in the
destruction of microvilli leading to renal tubular epithelial cell injury and dysfunction in stone
patients. This study focused on the investigation of molecular mechanisms implicating in
microvillar injuries and disorganization during COM crystal treatment in MDCK cells. Morphology
of COM crystal-treated cells (48 h of incubation) was seriously changed as well as microvilli
density covering their apical surface was also decreased. We found the reduction of ezrin which
plays role in microvilli formation and stabilization in whole cell lysate extracted from COM
crystal-treated cells by Western blot analysis. The localization of the remaining ezrin was also
changed and concentrated at the lateral boundary of in COM crystal-treated cells under laser
scanning confocal microscope. Selectively decreases of ezrin and actin cytoskeleton at the
apical membrane were observed together with the loss of their association upon COM crystal
exposure by performing Triton X-100 solubility assay. The use of antioxidant chemical,
epigallocatechin-3-gallate (EGCG) pretreatment could reduce the degree of protein oxidation
and also prevented the reduction and stabilize apical localization of ezrin and actin cytoskeleton
after COM crystal treatment under confocal microscope. These findings may provide some
important information as a platform to understand the pathogenesis leading to the loss of

microvillar functions for a potential therapeutic benefit for kidney stone disease.
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