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Establishment of oxidative stress model with human valve interstitial cells mediated by H, O,
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[Abstract ] Objective To establish an oxidative stress model of human valve interstitial cells ( VICs) mediated by
hydrogen peroxide (H,0,), so as to provide cytology model for research on pathogenesis of valvular heart diseases and screening
anti-oxidant drugs. Methods The isolated and cultivated primary human VICs were divided into different groups randomly:
control group containing DMEM culture medium with 10% FBS, experimental groups were treated with different concentrations
(0, 50, 100, 300, 500, 800, and 1 000 pmol/L) of H,O,. H-E staining was used to observe cell morphology, MTT assay was
used to estimate cell viability, and Annexin V /PI flow cytometer was employed to evaluate the apoptosis of VICs.
Results MTT assay showed that the survival rates of VICs were significantly different 24 h after exposure to different
concentrations of H, O, (P<C0. 01), with those in 50 and 100 pmol/L groups being significantly higher than that of control
group (P<C0.05), and the cell survival rate began to decrease with the increase of H, O, concentrations; the decrease became
quicker when H, O, concentrations was 800 pmol/L, with a survival rate of (69. 848. 3) % ; and the survival rate decreased to
(14.3411.0) % when the concentration reached 1 000 umol/L. H-E staining showed that at 800 pumol/L, H, O, resulted in
crimple and karyopyknosis of the VICs. Flow cytometer results confirmed apparent apoptosis of VICs at the concentration of
800 pmol/L, with the apoptosis already in the middle and advanced stages. Conclusion Oxidative stress model of VICs can be
successfully established with H, O, » with the optimum concentration of H; O, being 800 pmol/L and the expose period being 24 h.
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Fig 1 Morphology of human valve interstitial cells ( VICs)
under optical microscope
A Primary VICs cultured for 3 days; B: Primary VICs
cultured for 8 days; C. The second passage cells; D: The
fifth passage cells. Original magnification: X100
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Fig 2 Morphology of human valve interstitial cells ( VICs)
after exposure to H, O,

A Control group; B: 500 pymol/L H,O, treatment group; C:
800 pmol/L H,O, treatment group; D: 1 000 pmol/L H,O,
treatment group. Arrows indicate the apoptotic cells. H-E stai-

ning, original magnification; X 200

2.4 H,O, 43t VICs A8 ¥Hoh K 4 K An-
nexin V /PT XY i X4l f AR & I VICs 8 1225

Xof HE 200 L T % K (2. 8520, 69) % . HL O, 4b Bl vk
J& 4 300 pmol /L B0 P8 T2 Ky (6. 04 0. 17) %0,

Bt B4 8 FH R (P<<0. 013500 pmol/L 41 1
AR (6. 8540, 500 %0, B I 4L B B T (P<
0.01) . fH 15 300 pumol /T 41K EH X . YL W 7E 300~
500 pmol /L i [ H, O, 5 S 8 7= 9 fF: FH AR S 3 A
4 H, O, W JE i 800 pmol/L i 40 g 1 BEEA B4 12,
B TSRO (22, 76 0. 94) % B X B 4L B B T
(P<<0. 01, B¢ J A b 3 41 b W] & T 85 (P <<0. 01D,
ERDIL SRR U R o

160 ok

140
120 ¢
100
80
60
40 |
20 1

Survival rate (%)

/L L L /L
7/

0 5.0 100 300 500 8(I)0 1 600
H,0, concentration ¢,/(pmol * L")
3 H, 0435 A A% I8 5 40 B (VICs) 77 7 28 fh
Fig 3 Concentration-course effect of H, O, on
survival rate of human valve interstitial cells

* P<C0.05, ** P<C0.01 vs control group. n=6,7=%s
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Fig 4 Apoptosis of human valve interstitial cells (VICs) detected by Flow Cytometer after exposed to H, O,
“* P<C0.01 vs control group; #* P<C0. 01 vs 300 and 500 pmol/L group
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