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Effects of silicon dioxide dusts with different diameters on mRNA expression of antioxidant enzymes in HaCaT cells
HONG Wen=u YANG XiHdei ZHANG Bing GONG Chun-mei ZHUANG Zhixiong LIU JianHun
( Key Laboratory of Modern Toxicology of Shenzhen —Shenzhen Center for Disease Conirol and Prevention ~Shenzhen 518055 China)

Abstract: Objective To explore the effect of different diameters SiO, particles on the mRNA expressions of three oxida—
tionstress—related enzymes including catalase ( CAT)  glutathione reductase ( GSR) and superoxide dismutase-d ( SOD-) in
HaCaT cells. Methods HaCaT cells were treated with different diameters (15 30 and 100 nm) and different concentrations
(5 10 and 15 mg/L) SiO, particles for 24h  respectively and the mRNA levels of CAT GSR and SOD- were analyzed with
RT-Q-PCR. Results The results showed that the mRNA levels of CAT and GSR were significantly down—regulated with the SiO,
exposure  but the SOD- expression only showed some fluctuation. Conclusion The data indicated that the exposure of differ—
ent diameter SiO, can induce the alternations of mRNA expression of some antioxidant enzymes which may involve in the cyto—
toxicity of SiO, particles on HaCaT cells.
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1.2
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15. 30 100 nm; 15. 30 nm
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('nm) ('nm) (%)

15 13.0£1.8 100. 0
30 20.1£3.5 51.3+9.2 50.5 49.5

100 365.1+79.5 100. 0

15, 30
99. 9%

o 15 nm
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(20.1 £3.5) nm
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0.1~
100 nm ) 5
1.8.2 HaCaT 10%
(V/v) | 100 U/ml + 100 pg/ml
MEM 37°C 5% CO,
70% ~ 80% 15.
30 100 nm o
MEM
24 h

I5. 10 5 mg/L

o

1.3.3 SOD4. CAT GSR mRNA
PCR ( real time quantity polymerase

chain reaction RT-Q-PCR)
HaCaT 3
Trizol RNA
cDNA, Genebank
SOD4 . CAT. GSR  GAPDH Primer
5.0
10 pmol /L,
2,
2 CAT. GSR. SOb4  GAPDH
(‘bp)
CAT 5-GCCAACTACCAGCGTGAC3~ 187
5-ATGCCCGCACCTGAGTAA3~
GSR 5" TCCAAGTTGTGAGGGTAAAT3- 276
5-CCATCGCTGGTTATTCCT3~
SODb4 5°-GGTCCTCACTTTAATCCTCT3~ 217
5'-CTTCATTTCCACCTTTGC3"
GAPDH 5°-CCACCACCCTGTTGCTGT-3" 163
5’-GGCATCCTGGGCTACACT3~
c¢cDNA
PCR
( threshold cycles Ct)
GAPDH
o 2 x SYBR Green QPCR

master mix 12. 5 pl. Forward primer ( 10 pmol/L) 0.5
pl. Reverse primer (10 wmol/L) 0.5 wl. cDNA Iul.

ddH,0 10.5 pl 25 ple
95 <C 30s 1 ; 95 C 10 s
55 C 30s 72 C 30 s 40 o
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0. 05 o
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2.1 RNA N SOD- 90% ~110%
RNA 0D260/0D280 0.99 PCR
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1 CAT. GSR. SOD4  GAPDH
2.2 HaCaT 4 HaCaT GSR
( CAT) mRNA mRNA (n=3 x%s)
RT-Q-PCR ( 3) (nm)  Omg/l. 5 mg/L 10 mg/L 15 mg/L
HaCaT CAT 15 1.00+0.00 1.30+0.31 1.15+0.29 0.82+0.32"
mRNA 15 nm 30 nm 30 1.00£0.00 1.71+0.42° 1.18+0.25 0.8620.29"
. 100 100 1.00+0.00 1.40+0.34 1.38+0.22 0.85£0.25
nm o : * P<0.05.
3 HaCaT CAT 2.4 HaCaT
mRNA (n=3 x=zs) ( SOD4) mRNA
(nm) 0 meg/L 5 me/L 10 mg/LL 15 mg /. 5
IS 1.00£0.00 0.83+0.36 0.81£0.24 0.48%0.15" HaCaT SOD mRNA
30 1.00£0.00 0.83+0.32 0.5920.21" 0.39 0. 10" 30 nm 100 nm
100 1.000.00 0.75+0.32 0.82x0.30 0.82%0.30 sSOD4 15 nm
: * P<0.05. 5
2.3 HaCaT 5 HaCaT
( GSR) mRNA SODA mRNA (n=3 x=xs)
4 (nm) 0 mg/L 5 mg/L 10 mg/L 15 mg/L
HaCaT GSR mRNA 15 1.00£0.00 0.81+0.27 1.44+0.49° 0.670.21"
o 30 1.00£0.00 0.66+0.17" 0.59+0.11" 0.52+0.08"
5 mg/L 10 100 1.00+0.00 0.74+0.16 0.85+0.39 0.88 +0.14
mg/L mRNA : * P <0.05,
15 mg/L o 2.5 CAT. SOD4 GSR PCR
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© Marker——100 bp ~ DNA ; 1——GAPDH PCR mRNA
163 bp; 2,3——S0DH PCR 217 bp; 4,5——CAT °
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HaCaT ~ catalase ] . J Mol Biol 1981 152 465-499.
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78 15. 30 100 nm I Biol Chem 1988 263 (33): 1720547208
HaCaT ( Icso) 23.0. 5 McCord J M Fridovich I. Superoxide dismutase. An Enzymic func—
; tion for erythrocuprein ( hemocuprein) J . J Biol Chem 1969
21.3 34.8 mg/L " 244: 6049-6055.
HaCaT 6 Boukamp P Petrussevska R T Breitkreutz D et al. Normal kerati—
15. 30 100 nm nization in a spontaneously immortalized aneuploid human keratinocyte
HaCaT cell line J . J Cell Biol 1988 106: 761971.
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