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[ Abstract ] Objective; To investigate the effect of Xinji Erkang ( XJEK) on human umbilical vein
endothelial cells (HUVECs) injury induced by angiotensin [[ (Angll ). Method: HUVECs were cultured in vitro
and randomly divided into 7 groups as follows: control group, AngIl (1 x10 > mol-L™") group, and Ang Il (1 x
10 > mol-L™") + XJEK groups (0.1, 0.2, 0.4, 0.8, 1.6 g-L""). Thiazole blue ( MTT) assay was used to
examine HUVEC viability. The level of reactive oxygen species ( ROS) and the intracellular free calcium
concentration were measured by flow cytometry and Calcium Imager respectively. The content of nitric oxide
(NO), malondialdehyde ( MDA) and superoxide dismutase ( SOD) were detected by colorimetric and TBA
analysis. Western blot was applied to determine the expression of endothelial nitric oxide synthase (eNOS) protein.
Result: Compared with the control group, the Ang Il group showed significant reduction in endothelial cell

vitality, NO release and eNOS protein expression, and significant increase in MDA and ROS content and Ca’*
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concentration in endothelial cell cytoplasm (P <0.05, P <0.01). Compared with the Angll group, XJEK could
obviously improve endothelial dysfunction ( ED) by promoting eNOS activities and enhancing NO in a dose-
dependent manner. Moreover, XJEK could up-regulate SOD activity and down-regulate MDA content significantly.
In addition, after treatment with XJEK, ROS level and intracellular Ca’" concentration in endothelial cells were
decreased compared with the Ang Il group (P < 0.05). Conclusion: These results suggest that XJEK has a
protective effect on Angll-induced HUVECs injury, and the mechanism underlying may contribute to inhibiting

intracellular Ca’* overload and improving ED and ameliorating ROS.
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x1 ONRBREEHMAR
Table 1 Recipe of Xinji Erkang( XJEK) formulation

Eopy) FRA S A /%
A& PCAHMU-20121005 LIS 1171
EAT PCAHMU-20121006 2% 7.18
=k PCAHMU-20121007 R 3.09
IR PCAHMU-20121008 I3 7.80
E1E| PCAHMU-20121009 It 7.80
A& PCAHMU-20121010 R 7. 80
kT PCAHMU-20121011 Rz 3.93
P& PCAHMU-20121012 Iit! 7. 80
fi PCAHMU-20121013 R 7. 80
i PCAHMU-20121014 R 2% 7.80
W PCAHMU-20121015 Jic! 11.69
JEE PCAHMU-20121016 - 7.80
JR 3% PCAHMU-20121017 T 7. 80
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%NS AE 400 555 TR,
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(0. 1% ZE L MW S 1% T i 5% WIS W, PRI
W) J5 ,37 CoK 20 min, fiFRAL 550 nm P K 4b K
WA HRYE NO Arife i 6115 NO &5 f (mmol - L7")
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2.10 25 S Bk (Western blot ) A5 il 28 g 4
eNOS #E 5 4 M 7E 35 % 0 b & i3 3% 57 56
fE 37 C 5% CO, N5, P A% 90% J5, H
R 2.1 T 532 J7 R AL BN, 4k 2285 5% 24 h IR
AP ) 40 M, S PBS VeV, I & A 1% 1) PMSF
B UK 24 1 2% v R 24 % 30 min, 4 C o B0 B L E
(12 000 rmin~',10 min) , B¢ |34 20 wL f§ BCA &
P e B2 D D B R B, DAPR IR B AL A =
TR B A M, g SDS-PAGE 73 B H
BT, s R B 5 % B PVDF JE F . & 5%
JEA- W51 TBS-T (&L 1 h J5 B 5 ] — i e B
WARER —HT(1:1000) 7E 4 Cid . ffi j§ TBS-T
VEVESE KRR S AH R A 0 (1:5 000) ZE | T IEE
1 h, B B3, 40 M %47 . GAPDH & 1y ik [\ I
S EE 3 K.

2.11 Gt ar bt SRHI SPSS 17.0 4 it 2% B i
1 EIREAR AL B, 5 R DL & £ s ROR, 22 4 (A1 R
WA RHREE T Z50,L P<0.05 hERA
Gt E X

3 R

3.1 A s O BB O R
HUVECs j= 4 g (5,98, #/5 AR S 55 it - HUVECs
1 0 N B A0 ELAERE R RS e . WLIET 1

oy

Bl 1 vWF 3E4R12 8 A BT 8% Rk 1N 52 40 Bl (2O0 W UEE . x 400)
Fig.1 vWF fluorescently labeled human umbilical vein endothelial

cells( fluorescence fiber microscope, x400)

£3 AngIHBFES,NO FEMHAMAGEFHIFM (v £5,0=6)

3.2 AngIl Xf HUVECs 4015 i py 52 ma s ik
Ang Il X} HUVECs 4fi Jfl i) & J7 45 B 2 i il , 5 ==
I, Ang T 1 x107°,1 x107*,1 x107°,1 x
1071 x 10 " mol - L' XiF Ay iz 41 i A 0 451 2R 43 531 24
K 12% ,64% ,23% ,17% ,5% (1 x 10 *mol - L' ffy
TG R GARLWZRAFF, AT 4R EA
Giitt 2R (P <0.05), MR LRTELEEPE 1 x
10 “mol - L ™" Ang [l 1 A 05 5 S B . W& 2,

F2 Ang IXAMFEARZM(x£5,n=6)
Table 2 Effect of different concentrations of Ang I1I on cells

viability (x +s,n =6)

21 51 e /mol - L ! A
= H - 0.78 + 0.03
Ang I 1x10°? 0.24 + 0.15%
Ang I 1x10°* 0.34 + 0.04%
Ang [ 1x10°° 0.60 = 0.14%
Ang I 1x10°° 0.67 + 0.21Y
Ang [ 1x10°7 0.72 = 0.02"
Ang 11 1x10°8 0.76 = 0.07

WS EA B P< 0.05,2P< 0.01,

3.3 Ang Il %40 M 7% J1, NO & 5 F 45 B 1 ik B2 1Y
e AR A Ang 11 J5 4b 32, 40 M 19 1% 07 bifi 5 B
(B R #E RS T B, L3 b NO Y 3 i L B 2 A [R) 09 3
&N Rl P W] — I [R] 53 Ang 1T 20 F0 28 LA 1
{EL, W UL NO B AR B 2 B ()40 88 1 o A0 5 5 8 2%
et B 485 S ks B Ak B [R) A% 3 0 40 i P A S
FREWBMZ BT, DL ESRAASGIFEE (P <
0.05), W33, it 3.2 (5584 H7 Al W, Angll X
DAL 2 44t P i 473 A BT [ R e B ARl M, 2555 DA L SR
S5 5 SLTT R 0 UZR 25 2077 I 52 56 Angll ¥k
B A B ] 4350 4 1 x 10 “mol - L' 124 h,

3.4 Xt Angll Zb 3y HUVECs 40 jE 5 77 19 5%
s (A i, Ang T 40 9 40 i 3 ) 3 B IR

Table 3 Effect of Ang II on cell viability, NO content in cultured medium and calcium concentration, calcium ion fluorescence diagram

(x+s,n=6)

20 51 i 8] /h A NO/mmol - L, ™' A8 5 R

2 0 0.55+0.13 6.78 £0.42 233.37 £13.69
6 0.57 £0.06 7.31£1.22 211.20 £13.43
12 0.70 £0.12 11.47 £0.57 213.72 £10.08
24 0.95£0.12 19.79 +1.60 214.78 £7.016

Angll 0 0.57 +0.04" 7.02 +0.45" 266.23 +23.01
6 0.45 +0.12% 4.61 +1.05% 404.64 £11.32%
12 0.44 +0.52% 4.69 +1.02% 454.67 +24.65%
24 0.62 +0.86% 6.50 =1.36% 456.49 £16.24%

TE - 45 %) I () 25 12 L4 P <0.05,P <0.01,
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(P <0.01) 1 280 UL BE 52 56 4k PR 246 0 3% g 52
FR AR LT (P <0.05,P <0.01), WLk 4,

x4 OARERN Ang N FESHAMFENRIZIE (v £5,0=6)
Table 4 Effect of XJEK on viability of injury cells(x £s,n=6)

205 TR e g /g L A

ZEH - 1.49 = 0.21

Angll - 1.14 + 0.08"

0 LR 0.1 1.22 = 0.08
0.2 1.37 = 0.10%
0.4 1.48 + 0.12%
0.8 1.60 = 0.11%
1.6 1.70 + 0.20%

W AALEYP<0.01;5 Ang T 4 142 P <0.05,Y P <
0.01(F5~9 LKE4H),

3.5 X Ang Il 4b 3 () HUVECs 4i Jfid 43 W NO (1) 5%
M Ang Il fE T HUVECs 4 ffl 24 h J5, 38 i X L
Ang T 52 H14, A8 Ang T 41 AN NO & &
B F WA (P <0.01), 3t 43 Hr.0 LR BE24H 240 A I
TN NO & i, & A [F] ok B2 Ak 2109 .0 LR B 2
AFEEN NO A= f, HAT e FE AR i (P < 0.05,P <
0.01), W%ES,

3.6 X Angll Zb 3 (% HUVECs 4H Jfl P9 55 25 F 1 5%
M 257 Ang T 435, 52 4L, KB Ang
11 25 40 L 9 Y 45 8 5 29 s i & BT (P <

x5 LARRAEBEEZHMAELEFRINOMERE(x+5,n=6)
Table 5 Effect of XJEK on NO content in injury cells cultured

medium(x £s,n=6)

25 %1 Bk g /gL 7! NO/mmol - L~
2 - 24.22 + 3.13
Angll - 7.56 + 0.92"
LR 0.1 10.42 = 1.57%

0.2 14.31 = 1.98%
0.4 16.41 = 1.60%
0.8 26.94 + 2.01°%
1.6 29.32 + 3.03%

0.01),5 Ang Il 4 Fe %%, 0> WILJR BEE FH 25 41 HUVECs
21 P P S B T R T R O 2 R AR (P <
0.05,P<0.01), WFE6,K2,

F6 DURENZHRAMABEEFRENII (v +5,n=6)
Table 6 Effect of XJEK on calcium concentration in injury cells

(x+s,n=6)

4 5] SR /g L 189 5 s i
= - 214.78 £7.01
Angll - 371.99 +23.34"
O LR 0.1 296.31 £42.91%

0.2 287.64 £13.27°
0.4 256.03 +14.27%
0.8 206.89 +5.19%
1.6 203.10 £3.71%

F

G

A 2SI B Ang T4 ;C 0 URBEO. 1 g L™ "4;D. O URE0.2 g+ L "4 E. D LUREE 0.4 g L™ 4 F D HLRIFE 0.8 g+ L™ 40 5 G. .0 LR B

1.6 g- L™ "4 (& 3,4 [)

2 DAREMZREEANGETFRENBIM(HLEIG, x400)

Fig.2 Effect of XJEK on calcium concentration in injury cells (immunofluorescence, x400)
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3.7 X} Ang Il £b ¥ 49 HUVECs 4 ig 4 ROS (¥ 5%
M Angll 41 5 25 (41 L% ROS & 1 & (P <
0.01),%5 Ang Il HL 482, & B0 JILJK B 68 B I 32 45
4 H N ROS By & &, JF H 2 Wk & KB Pk (P <

0.05) . X} L 2e Ot B i B A B i 45 2R 5 R
A A ARG I 45 2R W] LA Y, BE 2 O LK B e 5
F14 32 7 S84 0 240 D PN 9 9 Dl R R R R D o DL IRT 3,
x7,

E

3 D ALREEX A R 4H AR ROS BRI (e 7ot , x400)
Fig.3 Effect of XJEK on ROS in injury cells( immunofluorescence

x®7T LAREXAEMEM ROS RESHMEM (2 +s,n=3)
Table 7 Effect of XJEK on ROS in injury cells(x +s,n =3)

21 3 v/ L7 ROS/%

= H 3.03 + 0.20

Angll - 20.35 + 1.27"

O IUR HE 0.1 19.33 = 1.67
0.2 18.65 = 0.85
0.4 13.67 = 1.18%
0.8 10.94 = 0.41%
1.6 3.46 + 0.78%

, x400)

*8 WLH/REXZRMAKAE SOD F 4 i MDA 7k F § & i
(xxs,n=3)
Table 8 Effect of XJEK on SOD and MDA levels in injury cells

(xxs,n=3)

3.8 X Ang Il b3y HUVECs 41 g N SOD 7K 11
M P Ang Il 20 525 4L B3N SOD K-,
AL B Ang 1T 41 SOD %) A= Wi & 2 0 b (P <
0.01);5 Ang I 41 He %500 WLJR B 41 B 25 o o e
B ETF 40 E WS A SOD th B i B E TR (P <
0.05,P<0.01), L% S8,

3.9 X} Angll Zb¥Ef% HUVECs 208§ MDA & &1
M 525 A, Z B Ang T 41 MDA {1 £ & 2
FLFH(P<0.01) , 0 URFRA LT Ang 1T 41, 4
FRLN 9 MDA 7 & (9 3% 7 F B, B R AR M
(P<0.05,P<0.01), I3 8,

3.10 X} Ang Il 4b ¥ HUVECs 41 Jfi )y eNOS % ik
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HAH FRWkEE/g- L™ SOD/U-mL ™! MDA/ pmol - 1. ™!
25 - 13.24 +0. 40 1.60 +0.34
Ang Tl - 8.79 +0.82" 4.22 +0.63"
O IUR 0.1 9.21 0. 682 3.52 +£0.41%
0.2 9.71 20. 68> 2.84 0. 72%
0.4 13.33 +0. 30> 2.14 +£0.36
0.8 13.98 +0. 86" 1.82 0. 40%
1.6 14.31 0. 65% 1.38 20.17%

WA 5A A, Ang T 4] eNOS ik B
ETRE(P <0.01), 285 0 WLR B b 3 41 v 149 22 i
A, H eNOS k¥ A BT, $ 7% 0 WUJR B AT L 42
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Fig.4 Effect of XJEK on eNOS expression in injury cells
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Table 9 Effect of XJEK on eNOS expression in injury cells(x + s,

n=3)

2531 vk g /gL eNOS/GAPDH

2= H - 0.63 0. 05
Ang Tl - 0.39 £0.08"

U LR B 0.1 0.40 £0.07
0.2 0.49 +0. 16
0.4 0.51 +0. 06"
0.8 0.60 +0. 14%
1.6 0.70 £0. 04>

21 0 D e A 3 1T 5 8000 T K 3 Ik 36 R B AL
T LS 58 M0 L5 9 5 114 5 2 2 B8 o VN B2 R LA 405
S LA A5 A A Y B I LA 4 P B 4 % HL
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T H B B P R A AR B
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