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[ Abstract ] Background and objective Silicon nanoparticles are widely used in daily life. Therefore, they attract
increased attention because of their potential biotoxicity to the lungs when inhaled. The aims of this study are to explore the
organism distribution and genotoxicity of silica nanoparticles in human bronchial epithelial cells (BEAS-2B). Methods The
biodistribution of silica with different particle sizes in human bronchial epithelial cells was observed by transmission electron
microscopy (TEM). DNA damage was detected by single-cell gel electrophoresis (comet assay). Results TEM revealed that
SiO, nanoparticles with different sizes can be uptaken by cells and be localized in the cytoplasm and the nucleus. Compared
with micro-silica, nano-silica in BEAS-2B cells can inflict more severe DNA damage (P<0.05). Conclusion The particle size of
silica nanoparticles can be used to determine their distribution in biological cells. Compared with micro-silica, nano-silica has
higher genotoxicity.
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Fig 1 The cell viability change of BEAS-2B cells after 24 h exposed to 15 nm, 30 nm, 60 nm, and 1 pm silica particles at 25 mg/mL, 50 mg/mL and 75
mg/mL. Values are Mean£SD from three independent experiments, *P<0.05, **P<0.01.
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Fig 2 The BEAS-2B cells exposed to Silica particles at 50 mg/mL after
24 h under TEM. A, B are control group, there is no silica particles
but abundant mitochondria in cells; C, D are 1 um silica particles
group, there is silica particles in cytoplasm but cristae of mito-
chondrion reduced; E, F are 60 nm silica group, there is some silica
particles in cytoplasm, and some silica particles in interstitial cell; G,
H are 30 nm silica particles group, there are some silica particles in
cytoplasm, and appear nuclear fragmentation; I, J are 15 nm silica
group, there are some silica particles in devour bubble, and appear
nuclear fragmentation.
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Fig 3 The EDS analysis of single crystal
deposition region
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Fig 4 The DNA damage of BEAS-2B cells detected by Single Cell Gel Electrophoresis under fluorescence microscopy. A: DNA fluorescence show circu-

lar; B, C: DNA fluorescence show a smearing.

£ 1 FRNEZEZSLFELIEBEAS-2B 24 hiEDNAHRGER (n=9)

Tab 1 DNA damage of BEAS-2B cells treated by different of silica particles at 24 h (n=9)

Group Counts of cell OTM (um/%)
Nano-SiO, 105 11.36+1.67#4
Micro-SiO, 5.93+0.65*
DMEM 101 3.28+0.38

BEAS-2B: immortalized human bronchial epithelium cells; OTM: olive tail moment; #: vs DMEM group, P<0.05; 4: vs Micro- SiO, group, P<0.01.
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