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Toxicity Difference of Nano and Micron Calcium Oxalate
Monohydrate on Renal Epithelial Cells

RAO Chen-Ying GUO Da SUN Xin-Yuan OUYANG Jian-Ming*
(Institute of Biomineralization and Lithiasis Research, Jinan University, Guangzhou 510632, China)

Abstract: Scanning electron microscope (SEM), laser confocal microscope (LSM), flow cytometry methods were
used to comparatively study the toxicity difference of nano and micron calcium oxalate monohydrate (COM) on
the African green monkey kidney epithelial (Vero) cells. The results revealed that both nano and micron COM
could decrease cell viability, increase LDH release amount, up-regulate HA expression, decrease lysosomal
integrity, decrease mitochondrial membrane potential, increased cell death rate and arrest cell cycle, which
indicated that both nano and micron COM crystals could damage Vero cells and presented concentration
dependent. But nano COM exhibited higher cytotoxicity and more adhesion amount than micron COM. This study
may provide insights into the damage to renal epithelial cells induced by urinary crystals and the formation

mechanism of kidney stones.
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Table 1 Comparison of basic properties and main parameters of nano/micro-sized COM crystals

Nano-sized COM

Micro-sized COM

Size

SEM image

(92.1+10.4) nm

(5.8+1.2) pm

Model diagram

(010)

(120) r
)

f%g

592
(To1)

XRD pattern

3.64
(020)

3.64

592 (020)

(1o1)

2.96

(202) 235
(130)

10 20 30
207 )
Strength ratio of crystal plane Lo/l 0.94
{ potential / mV 0.17
Specific surface area Sy / (m*+g™) 15

Ca™ density of different crystal planes / nm™

50

40

30 40

20/ ()

0.70
-6.95

(101) plane: 5.42; (020) plane: 3.33
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(A) fluorescence observation; (B) quantitative histogram
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Fig.3 Lysosomal integrity changes of Vero cells after adhesion with nano/micron-sized COM crystals:

(A) fluorescence observation; (B) quantitative histogram
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Fig.6 Cell cycle changes of Vero cells after adhesion with nano/micron-sized COM crystals: (A) representative
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