ABSTRACT

Calcium oxalate monohydrate (COM) kidney stone disease is one of the most
common urological problems worldwide. Prevention of COM stone disease is still ineffective
because of incomplete understanding in stone pathogenic mechanisms i.e., crystal growth and
aggregation. Of particular, urinary cell membranes have been proposed as stone promoting
factors. However, functional studies of cellular membranes on crystal growth and aggregation
promotion have not been directly investigated and also required a pioneering study. This
study then focused on examining lithogenic effects of urinary cell membranes. Three
common urinary cells i.e., red blood cells (RBC), renal tubular cells using Madin Darby
Canine kidney (MDCK) cell line as a model, and bacteria i.e., E.coli were prepared and tested
at clinical related concentration. Crystal image analysis was performed to evaluate crystal
morphological changes and to quantitatively measure crystal area and number of crystal
aggregates. Spectrophotometric oxalate depletion assay was then performed to confirm
growth lithogenic activity of urinary cell membranes. Interestingly, both fragmented and
intact MDCK cells inhibited crystal growth but promoted crystal aggregation, whereas RBC
membrane fragments, but not intact RBC, promoted growth and aggregation of COM crystals.
E.coli showed crystal growth and aggregation promoting effects as same as those of
fragmented RBC. This study provided direct evidence supported the hypothesis of urinary
cell membranes as COM stone promoters and also successfully pioneered an approach to
measure lithogenic promoting activity of substances of interest. Understanding the lithogenic
roles of urinary cell membranes may lead to better management and prevention of COM

stone formation and recurrence.
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