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Salvianolate attenuates oxidative stress injury of human endothelial EA.

hy926 cells induced by hydrogen peroxide

LU Lin-lin, AN Zi-yi, LIANG Jia-jian, LIU Ge-xiu

(" Institute of Hematology, Basic Medical College of Jinan University, Guangzhou 510632, China. E-mail; tliugx@ jnu.
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[ ABSTRACT] AIM: To investigate the effect of salvianolate on oxidative damage induced by hydrogen peroxide in
human endothelial EA. hy926 cells. METHODS: EA. hy926 cells were cultured in vitro and divided into the following
groups: control group, damage group, and anti-damage groups ( salvianolate + damage groups). The cell viability was
measured by CCK-8 assay. The migration ability of the EA. hy926 cells was detected by Transwell assay. The content of ni-
tric oxide (NO) in the culture supernatant of the EA. hy926 cells was examined. The levels of vascular endothelial growth
factor (VEGF) were detected by ELISA. The apoptosis, mitochondrial membrane potential and intracellular superoxide ani-
on content of the EA. hy926 cells were analyzed by flow cytometry. The protein levels of caspase-3, cleaved caspase-3,
Bel-2, Bax, NF-kB and p53 were determined by Western blot. RESULTS: Compared with damage group, the viability of
EA. hy926 cells pretreated with salvianolate at different concentrations was significantly increased (P <0.05). The apop-
totic rate was significantly decreased (P <0.05). Savianolate enhanced the migration ability of the cells. The levels of
VEGF, NO and mitochondrial transmembrane potential were increased (P <0.05), and the intracellular ROS level was
significantly decreased (P <0.05). The protein levels of NF-kB, p53, Bax and cleaved caspase-3 were significantly de-
creased, and the protein level of Bel-2 was markedly increased (P <0.05). CONCLUSION: Savianolate reduces the
damage of EA. hy926 cells by hydrogen peroxide exposure, and its mechanism may be related to the blocking of NF-kB sig-
naling pathway.
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BEFR 24 h DL I A P R 40 A AR 1 Y 2%
o BRHVE 4 DAL, TR 3 U ARG 40 M5 PR
il A SR
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AR S, BCA 07 &g 5,100 °C 2214 5
min J5 4%, SDS-PAGE 738§ HbR 1, AL & 40
wg. BE% PVDF L - TBST BEUEIS 5 % BBy b1
MTERP 60 min, JBF T Hiid %, TBST #E7% 3 ¥ (£EIK
10 min) A I HHERMEE 1 h, TBST HE3E 3 ¥k (
K 10 min) , ] ECL 0 & 2. {4, feJ5 @ag A IR %¢,
FFH Tmage J #AFXTE R #4750
4 FitFEFIE

AHIFFE RS LAY + AR 1fEZE (mean = SD) 3%
No WA, W GraphPad Prism 7. 00 47 &4 i 48
TR TGt 25 1K Z 2 Y LR B R R
224387 (one-way ANOVA) , P FL AL >R Y LSD 12
PLP <0.05 hZERAGIFE L,

# R

1  EA. hy926 it S S EURGERYE
AL

CCK-8 5 R WoR, Bl i A AL SR FE 1 T, 4
Mg vk R, 55X EA ( H,0, He M 0
pmol/L) LW, M id A AL MK /N T 15 pumol/L B,
EA. hy926 4t jfl 3 114 40 i (40 i 288 24, 41% ) A i
F 5 M AL EIR E TR B 25 ol /T i), A1 TG 14 2
) 2 E MG (I 358 44. 38 % ) 5 MU ETHE 50
pmol/L ~ 100 wmol/L B}, 4 ffd 28 R AR ALt , W
B LA, SR T R SEE h , %645 25 pumol/L 3 4
At A A T
2 ASsEBEHTIEEASRGA EA hy926 44
B i 14 Y 22 Ml

CCK-8 £ 1) 24 i 136 14 45 SR 4 7 , 5 % B A4 4 i
TEVERHEL 0005 2 A M T PR 3 R (P <0.05) 5 5
PG LA, Bl T2 22 W R 3k Wk B 1 T v, B a9
2 240 M 3 1 2 A s (P < 0..05) , Hirr 100 mg/L Al
200 mg/L 12 2 Wy R Eh Bt 45 41 40 3 4 43 0 A
(92.75 +6.13) % F1(100. 00 +2.94) % , H 2B 5
$H2 8 L (P <0.05) 1 50 mg/L ¥R i 15 2 Wi th
U O MG 14 (72. 75 £2.50) % , 22 7 T g it
2 Y A4 100 mg/L AT 200 me/L PS5 £y R
LB gl 2 (8] JC .35 25 57, e % 100 mg/ L ¥ FE 11
P2 Z iRtk H T e 22508, WK 1B,
3 ASEHMBEINTRASIFESH EA. hy26 44
B T B 20

22100 mg/L S Z Wb WA 1 h J5, A
I A AL PE 24 b5, A AR RS I A0 OE T
BUANTF < 5% RE L A0 B A 8 T SR E R, 40145 4L 40 1)



- 868 -

>

100
80+
60+
40+

Cell inhibition (%)

207

0 T T T 1
0 20 40 60 80

H,O, (umol/L)

B
150~
§100 i'i o =z
z =
= -
8
> 501
©
@)
N
Q XN XS X
& ST
O T KRS
Fo¥ P A

Anti-damage

Figure 1. Effects of different concentrations of hydrogen peroxide (H,0,) and salvianolate on EA. hy926 cell activity. A the inhibito-

ry effect of different concentrations of hydrogen peroxide on the viability of EA. hy926 cells; B: effect of salvianolate on the
viability of EA. hy926 cells induced by hydrogen peroxide. Mean +SD. n=3. " P <0.05, ™ P < 0.01 vs damage group.
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Figure 2. The effect of salvianolate on the apoptosis of EA. hy926 cells induced by hydrogen peroxide. Mean + SD. n =3.

0.05, ™ P <0.01 vs damage group.
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Figure 3. The effects of salvianolate on the nuclear morphological change (A) and the migration ability (B) of EA. hy926 cells in-
duced by hydrogen peroxide ( DAPI staining, scale bar =100 pm). Mean +SD. n=3. *P <0.05 vs damage group.
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Figure 4. Effect of salvianolate on the mitochondrial membrane potential of EA. hy926 cells. Mean +SD. n =3. ™ P <0. 0l vs control
group.
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Figure 5. Effect of salvianolate on ROS formation induced by hydrogen peroxide. Mean +SD. n=3. ™ P <0. 01 vs control group.
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NO #1 VEGF 43iih7k E I 850

50 B P, 2o AR Ak 40 0 2H 40 L 1 NO A
VEGF 3 /K- B FEAR (P <0.01) 5 55 4 Ak &40
AL L5, F+ 2 2 By R £5 Bt 1 41 240 JfL % NO Al
VEGF 43l K- i (P <0.05) , W& 1,

*1 ASsHBRIHEVNETEUSFESH EA. hyo26 HMiEFH
% NO #n VEGF 183t & 81200

Table 1. The effects of salvianolate on the contents of NO and

VEGF in hydrogen peroxide-induced EA. hy926 cells

(Mean =SD. n=3)

Group NO (pmol/L) VEGF (ng/L)
Control 08.42 £6.47™ 882.77 £66.83"
Damage 47.02 +8.42 342.14 +82.82

Anti-damage 72.12 £11.06" 650.48 £46.02"

“P<0.05, ™ P<0.01 vs damage group.
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Figure 6. The effects of salvianolate on the protein levels in the EA. hy926 cells. Mean +SD. n=3. " P <0.05, ™ P <0.01 vs control

group; *P <0.05 vs damage group.
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