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Protective Mechanism of Hydroxysafflor Yellow A on Vascular Endothelial Cells Injured by

Oxidative Stress

CUI Lixia', SUN Liping’, ZHAO Piwen', LIU Xin?, SHI Danning’, CHEN Meng'*
(1. Beijing University of Chinese Medcine, Beijing 102488, China; 2. The Third Affiliated Hospital of
Beijing Univesity of Chinese Medicine, Betjing 100029, China)

[Abstract] Objective To study the protective mechanism of hydroxysafflor yellow A (HSYA) on vascular endothelial cells
injured by oxidative stress. Methods EC -304 human vascular endothelial cells were cultured in witro. An oxidative stress
injury model was established with H,0,. The cells were divided into several groups, namely control group, H,0, injury model group,
and HSYA groups. The cells in HSYA groups were pre—cultured with different concentrations of HSYA for 24 h, followed by
addition of 50 wmol/LL H)0,, and the cells were then cultured for another 12 h. Cell proliferation activity was determined by MTT
assay, the content of superoxide dismutase (SOD) and nitric oxide (NO) was measured by kits, and the protein expression levels of
Bax, Bel-2, Caspase-3, and cleaved Caspase-3 were determined by Western Blot. Results Compared with the H,0, model group,
HSYA significantly increased the cell survival rate in a dose—dependent manner, and it significantly increased SOD activity, NO
content, and Bel-2 expression and significantly reduced the expression of Bax, Caspase-3, and cleaved Caspase-3 (P<0.01 or P<
0.05). Conclusion HSYA has a protective effect on H,0,—-induced oxidative stress injury of vascular endothelial cells, and
the mechanism is possibly related to inhibition of the apoptosis of EC-304 cells.
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1.1.2 25%) HSYA W [ & 25 a4 A 9 b R e
T, i 53 H = 98% , S 56 s i — F L A (DMSO)
IR E TR 4 CIRIFER .

.13 FZKH 1640 3557 % (Gibeo A H) ) 5 i 4
I3 FBS (Hyclone 23 7 ) ;0.25% Jif 2 11 ## (Gibeo 2y
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R & (Rt A R A R A F) ) s — i Bax |
Bcl-2 . Caspase—3 .cleaved Caspase—3(Abcam A F] ) ;
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R ARA AR ;& A fial i & (e 25 FR
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HEARATBRA ) 5 SR S (R 20 B
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1.1.4  EZALE  VS-1300L-U HHE G (HA
AIRTECH 7% #] ) ; MCO-18AIC 40 M 15 37 4 ( H A&
SANYO 72l ) ;TS100 38 18] & 1 i 5% ( H 48 NIKON
/57 );SAFIRE 1T BASIC £ 1 fiE %¢ 't i A5 A (B +
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11 % %% H1 5k #% (BIO-RAD A #) ).,
1.2 ik
1.2.1 4ifsss & 10%0 4 7 9 1640 B 5%
I 7E 37 °C.5%CO0, ., 100% 10 FE B (35 250 v, i
B EC-304 4if, /448 3 L L R4 R A
SE o, ORI A T I RS
122 HO, it B iy kg gt IO 2504 K EC-
304 40 M, FH 0.25% R FE I AL 5 min, ] 520 M TR B
W, LA Sx10° A/FLAEF T 96 FLEFFRAL ., 14 41 A I B
Jo, W2 85 IR, LA HL0, 24k 5 43 51 R 50,100,
200,400,800 pmol/L 1 X 37 K& X 40 ff 1 47 5 7%
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TR R P 0 A O R A A AR
1.2.3 MTT ¥ A6 0 40 i 384 5805 77 ORT 54 K
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57 20 B U B ) W 2 % 5 R, ST 6 i Ak E 43031
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HSYA , [a] B 15 & 1E 5 X B2 (TC AR far Ak 3 ) A1 HL0,
FERIZH (50 pmol/L H,0,), 4 & 4 MEFL, 5T
CO, B5FR 40 ELERE 97 12 .24 36 h J& , W57 %) &
MBI, FIA 100 wL 0958 4 5 35 S gk i ik
FH12 h, W SRR R4S 25 W A S SR, A
100 L & Hy0, &M EE RN 50 wmol/L 1 15 77 KL 4k
SEMEF 12 h, ZERE3: | PBS 28 oh i vk . a1 45 4L
A MTT 100 pL, TR FRAE RO T 4 h, WXk
W, LA DMSO 150 L, 7E#EK EE
10 min, fiff 25 €845 5 56 4 i o FH AR G 5 4% 20 7E
490 nm A (4 WG BE AR, 3105 200 R 0 34 31
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ANWHRS), R M58 2 2% 5,4 °C 10 000 r/min S
A5 min, W EWE W, F BRI 7R 96 fLAR
BeAE BT IR AL X RS (AL 2R A2 AE
2, ) LS S L A I IR
U 20 RIS [ e B HSYA 4H . & T/KFEHEIK 37 C
I 20 min, BRI E PR 450 nm Ak Ik
JE{E .
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Y I EE 1 R, RN IBIR AT e AL 8 2 RS 4 C
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FE N S BRI E B S =, B iR
P T R A RE S IR R TR A VKIS AT, L
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7 25T 0 28 R A0 I 5 4 8 S 1) 28 SR A I H ARy
120 V, 120 V fEEMEFERE 75 min, I N HHAL h,
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F 4 COKFP R, K H YR —d, B E —di(Zht
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ANOVA K56, 41 8] b5 F LSD (L) s A4 A IE S50 A

D fH
D>

M 2550, HAESBRG K, B Y v ” o8, P<
0.05 HZEFA G L,
2 HR
2.1 H,O, XF 41 M3 71 i) 52 i)
Wk 1 s, 5 IEE XA AH HE 50 wmol/L 1)

H,0, AT 5 240 i 240 i 385 58 (P<0.01) , FHF 100 pmol/L

0.24 mL . iy o
(0.02 ol )R AS B R T

) HO, X 4R M 2R A, B e A 4R i 7
P 1), I, %48 50 wmol/L 1) H,0, 7 H
12 h 1ER EC-304 4l fitg i) S8 AL 07 3ot A7 1 A 4514

% 1 H,0, %t EC-304 40 A& 77 89 %2 1 (£ , n=6)

20 5 0D 4 1%
E 6 R A 0.4762+0.0179 0
50 pmol/LH,0, ZH 0.2418+0.0281%** 49.2
100 pwmol/LH,0, 41 0.1319+0.0180** 723
200 pmol/LH,0, #1 0.0602+0.0052%* 87.4
400 pmol/LH,0, 41 0.0595+0.0066** 87.4
800 pwmol/LH,0, 4 0.0570+0.0057** 88.0

5 1R 5 M B2 L85, P<0.01
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H AR H XBA1:B.50 wmol/L. H,0, 41 ;C.100 wmol/L. H,0, 41 ;

D200 pmolLH,0, 41;E400 pmol/L. H,0, 41;F.800 wmoll, H,0, 41
B 1 BT EC-304 4R 7S B (x400)

2.2 HSYA X4t M3 5 1 77 1 52

WSR2 7R 7F 24 h B 50 BEZE AR L AR 20
2 B G R T R (P<0.01) ; SRR AR T, 4%
245 1) 20 4 3 Al A 1 B 4R (P<0.01), H HSYA
VA PR e R B S R A . A 12 h FI36 h
Bf, SR RVZH AR LE = R B 9 HSY A (1x10° mol/L) 12
T 41t 3 58 4 ) B W 3 (P<0.01) ,HSYA (1x107°,1x
107 mol/L) X 2 g tis A7 £ 7 H (P<0.05) .
2.3 HSYA %40l SOD & & i1 52 i

w3k 3 fros, 515 % 6 BA A H, BRI SOD
T BT IER A, ZR A% E L P<001), 5
BERVZHAH L, HSY A W N 1x107° mol/L A ,SOD & &
W T2 H 22 A St 5 L (P<0.01),
2.4 HSYA X4 NO & 5 152 i

W 4 w5155 40 e, R b NO 1+
H BT IERH, 2R A5 HE L (P<001), 5
FEAIZ 8, HSYA MR EZE R 1x107° mol/L i ,NO Ay &
U TR H 22 R A S R L (P<0.01),
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% 2 HSYA 3 H,0, % S EC-304 4 H 58 58 G % W (vs ,n=4)
a1 12 h 24 h 36 h
0D H4TH 2/ % oD HUTH 2R/ % oD HATH 2/ %
1E 8 6 HR 4 0.6080+0.0332 100 0.7668+0.0089 100 0.5410+0.0290 100
ik 0.3635+0.0087* 59.8 0.4190+0.0208"* 54.6 0.2618+0.0186" 48.4
1x107° mol/LHSYA 41 0.4234+0.0301%%* 69.6 0.6471+0.0335%* 84.4 0.3829+0.0391%%* 70.8
1x10° mol/L. HSYA 4 0.4111+0.0188°* 67.6 0.5740+0.0330%* 74.9 0.3571+0.0254°* 66.0
1x107 mol/L. HSYA 4 0.4097+0.0443* 67.4 0.5577+0.0394%** 72.7 0.3321+0.0559* 61.4
1x10™ mol/L. HSYA 4 0.3849+0.0188 63.3 0.5245+0.0485%* 68.4 0.3108+0.0618 574
1x10” mol/L. HSYA 41 0.3647+0.0235 60.0 0.5035+0.0395%* 65.7 0.2778+0.0229 514

TE: 5 O B2 LA ##P<0.01 5 SRR AT L 5L+ P<0.05 , *#P<0.01

% 3 HSYA 3t EC-304 4BH SOD & & 81 (vs ,n=3)

2.5 HSYA X 20 ff & 1 23k /K1 14 52 )

2151 SOD/(U - mgprot™)
IE X B 4 51.55+4.53
g 34.90+1.93"
1x10° mol/L. HSYA 41 48.642.00%+
110 mol/L, HSYA 41 41.28+1.34
1107 mol/L. HSYA 4 38.92:1.57

WE 2-3 fras, in A HSYA Fi kb B f5 , 5548
ZHAH [, Bax 93635 5 F1 Bax/Bel-2 14 U B 55 35 PR AIK

(P<0.01),Bel-2 355 2 75 (P<0.01), EHHSYA
) SRR I B, SR A, 2 A SR

Y2 AH kb , Caspase—3 Fll cleaved Caspase—3 1] 3 ik
P B AR (P<0.01) , H HSYA 7 5wy AR

T TE 50 B2 LA, ##P<0.01 5 5 BB AT L B2, ++P<0.01

< 4 HSYA X EC-304 48P NO 2R (v+s,n=3)

T4, 5% 500 B AR
1 2 3 4 5
Bax . — . e ——

Bel-2

TV i "gliia.

GiLl) NO/(mol - ™) g :

IE 3 28 0.473 920.033 7 cleaved Caspase-3 ~  ‘—w SN .
BRI 0.323 2:0.009 3" Caspase-3 - s -

110 mol/L. HSYA % 0.457 0£0.056 8%+ B-Actin — ey G —

1x10° mol/L. HSYA 41
1x107 mol/L. HSYA 41

0.386 4+0.019 7
0.363 4+0.025 1

TELLIE B IR 2H 2 H,0, B 2 :3.1x107° mol/L. HSYA;
4.1x10° mol/L. HSYA 4 ;5.1x107 mol/L. HSYA 2

T 5 1E O B2 LB, ##P<0.01 5 5 BB 2 L 55, #+P<0.01

1.5+

0.0~y

Cleaved Caspase-3/B-actin

1.0

0.54

£2

Bcl-2/B-actin

B 2 HSYA 3t EC-304 HifEHE X ATEARIE

P

Bax/Bcl-2

SR mollL

Cleaved Caspase-3/B-actin

¥ : A.Bax/B—Actin; B.Bcl-2/B—Actin ; C.Bax/Bcl-2 ; D.Caspase-3/ B—Actin;E.Cleaved Caspase—3/B—Actin
55 0E X AL R, ##P<0.01 5 58 B 4T 38,4 P<0.01
B 3 HSYA 3t EC-304 4l i Bax,Bcl-2,Caspase-3.cleaved Caspase—3 & 1% B M (x+s ,n=3)
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WU ATHE T A AL 5 HU A A PR 5 R 4
LTI R A, 75 A AL PR T34, AR SEEE L 50 umol/L
(1 H,0, V£ T EC-304 4 Jfd, 1 57 S Ak I S A5 s 52
B, TSI HSY A AT LA = 40 9 77 135 5, i s 400
M SOD Fik/KF- L& NO W& &, HZE—EmilaE
WG ZR . SOD ML A BT &AL EG & 19 E 201, 7T
DUA RO T8 B 40 B ek B DR 9P A0 A 52 S A i 1,
i R IR A BT AL RE )8R . NO 7E/R N A
AT ZATER RS R, E E 2l A
FEH, T LABH 1k A B 200 B 0 1, 9875 1 LA 9 5 1l
Bk Wb MR EE B R AR L, NO Y AR A
2 Ul BN Ry R LA P B I RE R A 11 D PR 22—

0 L 9080 T AR i A L e R DR A ) — b B A
MFET:, e R LA N B R e i Jr 0, Horh 540
MR T2 5 & d5c oy % V) 1Y 56 AL 45 Bel-2 | Caspase P
REWE . Bel-2 EHAFKBIE B ik B A0 -2 H 4
(B—cell lymphoma-2,Bcl-2) %5 1 i% , £1 45 Bel-2
FEAR A A7 W R J% A Bel-2 #H5% X 25 H (Bel-2 asso-
ciated X protein, Bax)#E A #1730 5% | 1F 44 il
Ok AL TR e T AR P, Bax 18
5 Bel-2 RS R A, B Bel-2 {1k, 7
S A A T R Bax 5 Bel-2 FU 2 PR E 40 I
T2 515 1Y 5 [ 3 | Caspase J&— 2R 52 BE& IR 19 K
A R 8 H /K f# i , Caspase 85 R A 11 Ik
B, 5 Y0R8 T VI AH ST, Caspase MRS 1 98 T 3 [
FEAFEIC T Z AR T 0 8 T3 B A LR AR A 3
P T3 L, FET AR 5 AR 45 5 0 Caspase—8,
AR BEL AR (53R C JTE Caspase—9, A 4% 18 % i
LR Caspase FIK PTG Caspase—-3. 1 fL 11K
AR R R S Dt = 2 & I (clevead Caspase—3)
5 Bel-2 454 i S P 375 S 40 R 00 TR
Caspase—3 TE i T2 /7 v & BN AT 3 /9 SC B M,
LIRSS R WoR A HSYA 25%)2H Bax F1 Bax/Bel-2
() A 35 FRAIG, Bel -2 19 HUfH 52 3% 715, Caspase—3
Fl cleaved Caspase-3 3Kk & & WAL, &R
HSY A 0] LA i) 248 0 T, 9 8 S 1 1oz S8 b 49

HSYA YRR 25 208 1Y FEEE ML, T4k
Xf HT S A VR T B 58 A 220250 (B J2 X HAE Ol
B RGEMPUAIIRIEARZ . ARIE XS HSYA {47
H,0, & B I8 P K 40 B 4 A I vt 1 10 7 i

FPWESE, 4 R W] HSYA T LA$ ey 43 0 40 B 1y 484 7
ARSI A AT A A P R T P AR A A T, O EL
HAT RN . X —Z5 RN FRATR AN HSYA £
e M A B/ P R AR S At 1 52 g LAl Ay
FLe R B AL T BN, B T8 LG
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