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Comparation of Toxic Effect of Silicious Mineral Dusts on Lung Epithelial A549
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Abstract: Considering the high contents of minerals and the potential health risk of mineral dusts to human and the environment, this
paper was aimed to figure out the toxic effect and mechanism of four common mineral particles ( quartz, albite, sericite, and
montmorillonite ) . Cytotoxicity assays for cell viability (MTT assay) , membrane integrity (LDH assay) , oxidative stress (H,0, assay)
and inflammatory cytokines ( TNF-a and IL-6 assay) were applied. The results showed the influence of these mineral particles on A549
cell viability followed the order of momtmorillonite > cericite = quartz > albite. There was no obvious relation between cell viability and
the content of SiO, , however, good linear correlation with the content of iron, and the cytotoxicity of mineral dusts was strengthened
with increasing iron content. Mineral dusts generated H,0, in cell or cell-free systems. In particular, H,0, exhibited a linear
correlation with the iron content, which meant that iron in the mineral dusts played an important role in the generation of reactive
radical. Among those samples, oxidative stress induced by montmorillonite was distinctly stronger, while there was negligible influence
induced by quartz and albite. Besides, all the tested samples induced damage to A549 cell membrane, and triggered the release of
TNF-a or 1L-6, but differed by the kinds of mineral dusts. In conclusion, composition and structure directly affected, but were not the
only factors that contributed to the biological activity of mineral dusts, the evaluation of cell viability, membrane damage, free radicals
and inflammatory reaction induced by mineral dusts should take the external morphology, surface active groups, solubility, adsorption
and ion exchange properties into consideration.
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Table 1  Size distribution of silicious mineral dusts

Bife/ wm KWC-Q KWC-S KWC-A  KWC-M
D,V 0. 420 0.188 0.076 0.113
Dy 0.489 0.218 0. 097 0.137
Dy, 0. 607 0. 265 0. 131 0. 180
Dy 0.785 0.334 0. 185 0.247
Dy, 1.013 0. 429 0.253 0.332

1) UKL F) SRR BE A3 A0 BGA 1 109% FF X i A RLAR 8, LA 264

1 1 1 1 ]
0 10 20 30 40 50 60 70 80
20/°)
1 SERTYABFHERLN XRD #EE

Fig. 1 XRD spectra of silicious mineral dusts

R2 4 MESHERTYATREROUZARIN %
Table 2 Chemical composition of silicious mineral

dusts (mass fraction) /%

Al KWC-Q KWC-S KWC-A KWC-M
Sio, 97.000 74. 960 74.050 61.550
AL, 0, 0. 286 12. 680 14.010 15. 260
Fe,0, 0.120 1.030 0.302 3. 640
MgO 0. 044 0.723 0.199 2.140
Ca0 0.718 1. 690 1.120 0.701
Na, O 0.071 2.110 5.100 2.190
K,0 0. 084 3.220 2.960 1.750
MnO 0.013 0.059 0.019 0.053
TiO, 0. 009 0. 187 0. 021 0. 637
P, 05 0. 009 0.025 0.014 0. 068
LOL 1. 620 3.230 2.190 12. 000
SUM 99.974 99.914 99. 985 99. 989
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Fig. 2 Cell viability of A549 after exposed to silicious mineral dusts
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Fig. 3 LDH release of A549 cell after incubated with

silicious mineral dusts for 24 h
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Fig. 4 LDH release of A549 cells exposed to silicious mineral
dusts for different time (200 wg-mL ")
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#FR P<0.05, #F5% P<0.01, S [LHIEXTIRA, n=3
B 5 SRERTMMEITIEA (200 pg-mL )
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Fig. 5 Content of H,0, in suspensions of cell exposure groups

and silicious mineral dusts control groups (200 pg-mL ')
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