Fé R 2 O -ALRE S o 37 = 579 7L DA kSRl
~F 72TV TIVDIERG T NN AR 035 55 2 il ~

NS P R

e

e

Amorphous silica nanoparticles (nSPs), widely used in cosmetics, medicines, and foods, are thought to pose risks
induced by changes in the biologic reactivity and kinetics of bulk materials due to the reduction of the particle size. In a
previous study, we demonstrated that silica particles with a diameter of 70 nm penetrated the stratum corneum (SC) of mouse
skin and were taken up by living cells such as keratinocytes and Langerhans cells. Here, to reveal the relationship among
particle size, distribution, and cellular response, we evaluated size-dependent intercellular localization and cytotoxicity of
silica particles in a mouse epidermal Langerhans cell line (XS52). Treatment with silica particles of various diameters (70,
300, or 1000nm) increased both the amount of silica particles taken up into the cells and cytotoxicity in accordance with
the reduction of particle size. These findings suggest that smaller-sized silica particles induce greater cytotoxicity against
Langerhans cells in association with a greater quantity of silica particles taken up by the cells.
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Fig.1 Localization of each silica particles in XS52 cells

(arrows).

XS52 cells were treated for 24 hr with nSP70 (a and b),
nSP300 (c) and mSP1000 (d). nSP300 and mSP1000 were
only located cytoplasm. On the other hands, nSP70 was
located in nucleus as well as cytoplasm (b, arrow head).
Scale bars; 2um (a, ¢ and d), 500 nm (b)
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Fig. 3 Effect of silica particles against membrane damage of

XS52 cells.

Cellular membrane damage on XS52 cells after incubation
with nSP70 (circle), nSP300 (square) and mSP1000
(diamond) for 24 hr were evaluated by LDH release assay.
The percentage of cellular membrane damage rate was
relative data as compared to the negative (medium) and
positive (0.2% Tween20) control. The data were presented
with means+SD.
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Fig. 2 Effect of various sized silica particles against the
proliferation of XS52 cells.

The proliferation of XS52 cells after incubation with nSP70
(circle), nSP300 (square) and mSP1000 (diamond) for 24 hr
were evaluated using tritium thymidine uptake assay. The
percentage of cell proliferation rate was relative data as
compared to the negative control. The data were presented
with means+SD.
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Fig. 4 Detection of reactive oxygen species (ROS) induced
by silica particle treatment in XS52 cells.

XS52 cells were incubated with various concentrations of
nSP70 (circles), nSP300 (squares), and mSP1000
(diamonds) for 3 h. Total ROS induced by silica particles
were expressed as relative fluorescence units in the DCFH
assay. Data are presented as means*SD (n=4)."P < 0.01 vs
same dose of nSP300 and mSP1000.
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