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(MDA ) % i NADPH % Ak Bl M S SR PR 15 P 40 (ROS ) 7K 35 38 i, 8 4Tk 0 6 AL I (SOD ) A1 78 404k ) 35 AL 7 (Mn-SOD) )
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Astragaloside |V attenuates H,O, induced oxidative stress in human aortic endothelial

cells
Chen Yuqiong, Sun Dongyue, Wu Hengfang, Bian Zhiping, Chen Xiangjian®, Yang Di"
(Department of Cardiology, the First Affiliated Hospital of NJMU, Nanjing 210029, China)

[Abstract] Objective: To investigate the beneficial effects of astragaloside IV (AS-IV) on oxidative stress injury induced by hydro—
gen peroxide (H,0,) in cultured human aortic endothelial cells (HAECs). Methods: HAECs were cultured in vitro and randomly divid—
ed into Control group, H,0, treated group,and AS-IV treated group. The cells were treated with H,0, (400 wmol/L) for 36 hours as
H,0, group. For AS-IV treatment, the cells were first treated with H,0, for 12 hours, then AS-IV (50 pg/mL) were added into culture
medium for 24 h. After 36 h, all the cells were examined for oxidative stress injury and mitochondrial antioxidative function. Results:
Compared with the Control cells, the addition of H,0, significantly increased the MDA content, NADPH oxidase activity, and mito—
chondrial ROS content of the cells, whereas the SOD activity, Mn-SOD activity and mitochondrial transmembrane potential level were
significantly decreased. The administration of AS-IV significantly decreased NADPH oxidase activity, MDA content and mitochondrial
ROS content, and increased SOD activity, Mn-SOD activity and mitochondrial transmembrane potential level, compared with those of
H,0, treated injured cells. Conclusion: In the present study, AS-IV attenuates H,0, induced oxidative stress in HAECs. The en—
hancement of mitochondrial antioxidant function by AS-IV may be one of the possible pathways of AS-IV to protect HAECs from ox—
idative stress.
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A5 PN B2 200 0 ST I A 1 2 22 i it A8 %
973 014 LS00 B I AR B KA R, | o (A 45
3 2 AL AR 3 Th i S B ER T SORLRAE S AR
AR 1) R R 2 —, TESZ B M (reac-
tive oxygen species, ROS) i 173 J5 AN 2 5 8 M Kz 4
JifLBE £ AR SR BB B 23 2 5 3] ROS 774 5 R
T G MEAE A H At 04N L ) R R - 2 4 i
T RAET P, PS40 RR TT 251 DLk 5 2 kL
TR 481k ) R X 2 fifk T4 B A B4 45, AT 24 5 22 o
O I8 1) T R o 8 S

T (astragaloside IV ,AS-IV ) 2 8 19 A
RO PR LA 22—, HLA O I 48 245 3 v FLHLH AT fig
HPR PR T P il s ol e s fE
A DR B AR SE 2 R IR G ARSI &
7400 S 0 BRAE 1M A8 SR ok R 1T 5 0 1L A -3 UL
i A8 Ak B A 0 TR, AS-IV RE A 38 ok e 3t R I 2
L g R AR 4 4l D e H AS-IV AR I A PN B
20 L AR Tb VR B LR 1 R B B

AW 5K 3t S AL A (hydrogen peroxide, H,0,)
Wi N FEsh Bk A (human aortic endothelial
cells, HAECs) , /] AS-V i, B 55 AS-IV X 4 K2 4
i S A A 1 OV B T BE AL, LA A BF 5
AS-IV IO I A6 24 B FH B BT 14 52 46 8040

1 ##FF7EE

1.1 ##

HAECs £ H R 5% BEBF 2 55 — s B2 B O i
ERUEFE T I A0 M Ry 92 56 = AR 4 B O 45 0 R By
FRARAF . AL iR FH B A 354 3~5 X HAECs.,

DMEM X 7% & | Ji & (1 6 4 1% (Gibeo 24
Fl L) s H0, W (30% ) . — H ISR | P Bz 40
AR BN AR T S R W (x100) | L-7 2 ik
Jiie T /4R R R R WS (Sigma 4 H) L SEE ) ;AS-IV
(B FH A TR FD) s CCK-8 21 it 334 58 75 P A5
M3 7] &5 (Biosharp 23 Al , 35 [ ) s MitoSOX™ £k i {4
W ROS #8755 (Invitrogen 2~ w1, EHE); N &
(MDA )il 5 12075 & (e ot A W) TR 98 T ) 5 2k
LA JIE e, 57 A6 0 3500 & (JC-1) A& 4 5 B (CuZn)/
i (Mn ) — 88 S A0 B AR B (SOD) T 14 A6 il 38 5]
(L3 = RAYH AR BRA A ) ;NADPH % 1L fiff
TGP B e A IR B (i A R S s 25 R
FA BRA A ) W6 I 3£ BB (Olympus 24 A,
HA) .

12 Fi#&
1.2.1 3o 4Fedm o ik 32

FEWSEIR T, 15 LUK R VR BE B B 1 HL0, Ab
B HAECs, 3828 4 0 40 i 1% 01 8 . H,0, 1) T ARk
JE (400 wmol/L) , Z J& AR J7 5 8 A 52 55 AS-IV
TAEWE (50 pg/mL) .,

ARG HAECs 438 3 41, OXIR4L . F N i
2R B 3 5 36 h; @HL0, #5554 : & 400 wmol/L
HLO, i P Bz 55 5% 3L 855 5% 36 h; QAS-IVIAIT A . &
400 pmol/L H,0, MY N Jz 85 3L 15 3% 12 h, B &
400 pmol/L. Hy0, + 50 pg/mL AS-IV [ 15 5% 5k K 5
24 b, T2 4E RUT [R)IHRGI 45 4 B4 A TS T , AR AR
WA BBk IAR TR
1.2.2  wmieiE ) A e A #e )

ST 45 S T CCK-8 k46 I 4% 41 40 iy
W1, Wt 96 FLAl 25 FL i i B 32 38 I TRl E
B 100 pL B2 4 i 3% 57 58 + 10 pL CCK-8 %
W, WEREEAE 4 h S AR A 2 A A 20 M A
450 nm AL B GCREME . LA BEZH 40 M35 18 100%
HEATARUEAL , 2% 200 4 20 BV ) 45 T A OB A
L5 B WG BB 7 43 Ee . 20 BT 2SS 0 3 1ot {5
BAH2E WAL AR IO ATIE XS 1L
1.2.3 MDA & =4

HAECs 4025y A B R 1k . B0 IRl dE
FH 4 CHY PBS YRI5 VKA 50 FHLBAIRIE T 4 <C
Bl BO T WE AT IR VW, He B MDA i 37
PRV BT R, T AR R AR B 5 A
KT
1.2.4 NADPH &AL BE & A ]

HAECs 4 I8 £ 5 4H A0 B 5 Jin A NADPH 46l i
) G AR AL 10 B IR A B O RS A 2L A
WALFR AL VKB B S T 4 CE O BRI,
e b B e, #4208 NADPH %01k B 75 1 46 1
PR G R VE DL BEAT RN, AE 43 0606 B X 340 nm
AR AL BT 4G (0 min) & 5 min S 45 2H 5256 19
SEREMEAE, ARS8 X NADPH 481k Bl 7% 4 1t
i,

1.2.5 @he % SOD & & ki k Mn-SOD 7 14 4l

HAECs 4320 4 #1515 A JF 4 4 M e vE |,
4 CI% PBS Ve G VKA S5 R LRSI, Bl H 5]
FW A CEC IV, T 8 R e BE 4 i
& SOD S £k ki Mn-SOD {ifi 1 46 0 48 371 £ #8113
B AT R, 72 B AR A 450 nm I 22 45 FE S OB
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JIT A5 BUO(E A 48 08 BH A5 T F 580 AR I AR ik R kAT
K IE .
1.2.6 £ A4k ROS &)

HAECs /- H AL M5, & 44 M5 20 64 Mi-
toSOX™ Z& hi & ROS # &1 78 37 CH& M T L H
10 min, F§ ] PBS PRSI 3 Uk SO 2R £ 10 il
400 55 B R AEF T EL IR . Tmage J BRI 2 45
2 240 B T R
1.2.7 &AM AL (A Wm)ie 0

HAECs 43435, in AR &b i JC-1 Zekn
Yo TAEWAE 37 CHAMFE T H 20 min bric 40
L, Z )5 FJC-1 Y 0 28 ph il 52 22 BRI 3 WK, Tk
LR Ak AT 400 5T TS OUREE F11 BE O I A 40 A
LI AR DR E (10D) , LRiARZ s , Zekn
PRBSE A Bt il , 2l G Y 0 )5 & Hh 20 I E #
ORI & 2ot Ok iR IR B A7 5 ot T0D/41
10D 1 LA A% A 56, BRZR R AR IR 1 i i, 4%
TOD/Z15% 10D Fy AR g | G 1A S r A 7K ST BRI
1.3 %itFux

fT A LR H A 4~6 WK, SEE U DL B b
HE 22 (vks ) Fe7n , F SPSS18.0 Bk 4%} 3 4 B ¥ ik 47
IR R 5 24081, Z H LR A LSD 40, P<0.05
hESAGIFE L,

2 # R

2.1 AS-IV 32w e & 51 Bosa BT 2s 49 4F

FH EE T BELH 41, H,0, 5003 I 20 Jf 3% g A i
REAIG, 2400 IE 5 AL A S 11 65% ., AS-IVIRYT 5 4l
JE0 3% O Y el 8 e R 2R AR R 2 22% (T 1)

150

~ 100 +

0L

Xif B ZH AS-IVAH

BTG T3 (%

H>0%H
X5 HRZH UL, "P<0.05 5 1 Hy0, LS, *P<0.05(n=6)
1 AS-IViEE H,0, {5 EHILMIE 7

Figure 1  AS-IV improves cell viability after H,O,
injury

Xof S 2L 290 e Dt R A T, 200 Y ) e X A

Z MR I FERE, R/N 2] RS D A Bl

FEFEHRES . HL0, 45103 i 240 0 00k B 1o ARl L AR A

[581 25 /) 208 ] Bt 348 i 35 A AN S22 A R 22 A
HURETE B R R AR X, AS-IVALE A T % i
W5 H0, 2 8], 41 M2 2 R AT, 40l (7] B 42 HL0,
S WA N R
2.2 AS-IV fam i BAL 2 8 AR A5 69 4 A

S5XFAAR L, B4 an i MDA & & i % b
Ft, LR X BRI 5 5 AS- IV MDA & R i
Y1 FRAIG , 29 5 4L 172 (& 2A) B4 4L 4 e
NADPH ALl 05 P 25 1T, 29 % B Ry 3
15 ; AS-IVIG YT J5 , NADPH 4 Ak Fif 175 4 55 461 43 28 W]
T RECE 2B), A EC X B AL, #5345 4 4 i L SOD i
PERA S REAIS , 24 R 6 B2 ALY 44% ;48 AS-IVIR YT 5
A S SOD I P B i 4, i A e 2 23%
(K 20),
2.3 AS-IVar& 44k ROS K- 49 4F A

TEROGIE R AR BB T R, 5 X BRI, &
H,0, 343 i 40 L P9 6 R R ROS % & B B 34 2 |1
AS-IV T WG , 40 9 £6 k7R ROS 7K~F4% H,0, 20 W
o TRRE(E 3),
2.4 AS-IV 2+ K 4k 45 04 % R

5T AR LG H0, #5245 4 4406 10D/£15% 10D
LU AP I S 48 v, 28 5403 5 2o A B e 57 7K ST FRAI
AS-IVIRIT 5 1% FUAE B 2 R AIG, 2% BH 2o i ik iy 46 bz
PR LA I D | 2ok A RS i (6 7K 42 55 (1] 4)
2.5 AS-IV st £ 44k Mn-SOD # % @

5 %t B 4L A0 e H,0, 40 Mn-SOD 75 ¥ i % F
W | 24 9 TE B 0T BRAH B 54% , AH L T4, AS-IV
41 Mn-SOD {E I S 3 etz m2y 23% (K1 5).,

3 i

AS-IV 2 3 B R BUR A 808 M I, & —Fh it
SR AT L AT 200 it 0 4 2 A SR AR B K T i
S S MR B E RIS, AR R K
B, H,0, 7 DL i B AIE HAECs 20 M35 77, & i 4 g
AL AR T, B E LR P A L T RE , AS-IV T T
A LA I8 0 P A A ARl N S A
R BT A A E R .

H,0, J& 51 i 3 45403 (1 ) i 2 — | R A5 i 1F 5%
B S A R A AE YR T R A N
Bz A0S, AR S SR U HL0, 1495 3 B X [R]
100~ 800 wmol/L, 7E 400 wmol/L H,0, #4745 143 i}
20 AR TG ) BRI LA T ] 300 5 5 L 45 B M SR S
A S fie 2R 400 wmol/L H0, 1 N 1 445 T4
e PELO) ) TSI R 2 B AS-IVAE 50 pg/mL #e S5 P X
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Figure 2 AS-IV attenuates oxidative stress injury
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Figure 3 AS-IV decreases mitochondrial ROS content
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Figure 4 AS-IV improves mitochondrial transmembrane potential level
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LT A0TSR AS-1V 2 75 R 08 3 ok ol 36 2k bk
TITHE LA fifk A S 240 M S A Iz 8 s vt oA ARG
MDA J& ROS Htiti 2 i B 22 A1 7 B 105 2 A
BRI S AR, JE PR ROS A= i 4 21 8 Ak 45
e B BB AR AR Y, LB R v nT DL
20 2 A AR I R P i T AR SRR A5 IR R
HAECs £ H,0, #8145 J5 4l i ;9 MDA 5 & BH & 3% in
1M AS-IV 7] LUA R AR 40 i MDA &% &, 4278 H,0,
055 HAECs 40 i PN i o2 2o Ak W St 185 o, 40 i
Z 3 E A BB G . i AS-IV Al 52 H,0, #1451
HAECs 48l MDA A= 5l W] W B4R, #2718 AS-IV A
AR B XA R R, 5 SCER R E — B
NADPH 1k Bl & LA 2 ROS Az 5l Y 3= 2 g 210
2N N AR 1Y ROS 2> 5 S50 b 1A 7 Wi 4 i (HS BEK , 4k
M A2 B 22 (2R AR ROS 3% — i B2t 2 itk — A 3
7% NADPH % 1L , 520 ROS KW= I & B %
PEFBER 20 A0 Ay SOD 2 200 Jf I35 480 4 1 vy 46t
P S HE R LTS BR ROS 1) R 2 — 21,
Rz 40 i 9 SOD 1 4% Cu/Zn-SOD 2 Mn-SOD, Cu/
Zn-SOD FEAFTE T 41 L i 2% 19, Mn-SOD F ZE A7 7
TN AR PN, 3 e 44 ROS 7= 28 5 i bR
A R ¥R OB MIEH P, AR E kM HL0,
S E RN T 40 M P NADPH A AL 09 3 1, TR s B
G FEAR T 40 N SOD YIS L AS- IV B R B IR
NADPH 446 il (93 14 , 5 5 35 39 m SOD 16 ¥ | 7%
AS-1V AT L) 5 B ik NADPH 48 1k B 1% 1 OF 42 75
SOD i P LLibi % H0, 5 20 S840 W i 4
SRR 2 A0 A B ATP B9 £ B T, Sk A0
SRR RS [R] A 7 20 6 455 Hh 2ok AR 2 ROS
1) F BRI Z — A LA 03 23155 e SORLR i ik | 4804k
WP W B e (E TG, 4 T 3 ok S Ak R R B A R Y
ROS, #&m4biikmyiabding, HREBIAR ROS
SRV 20 R AR S A B T R ) R R AR — 2,
LORLR B F AR 2R IR R FE DD RE R L 2T 3, 2
VAN SR PR B S8k Ty Be 0 43 1) B 5 4 1) ok ik
ROS # FUF A 1 G R 1A I8 W 7 25 1 Ak 4 5 3020 i
fig 25 Bl A T 4 B 1F AR BRI BB AZ BR . Mn-SOD
BATEBR A H B ER A PR Zoni ik ROS 7748 5 R
MIVE R, 2RI N 32 2 R P ML R 2R 27 AR S50 45
IR H0, 03 J5 2k iR ROS & &t BH & 3% hn | £k
7 R JES fL 57 7K T 8 3 ARG, Min-SOD 76 1 ] 4 PR A
3 TREN R IAIE €in e )11 IES S AL N SR AR Y
Ff Lk iR A kT Re sz i, i AS-IVIG YT HE
T Mn-SOD 7 1, FEAK T Zkifk ROS & &, 4e 40 T

AR A KO o HlE AR AS-IV AT DL 2 $2 T
Mn-SOD i, WBRZERAA ROS I 4k 4 4k 4 i fy
PiASE , AR TSR R 3 IR BT S AL T e

R S 25 L R S T R A% 38 A 1 4 i 4
A6 7 DL R = HLO, B4 )5 19 HAECs % F | 38
1 R Mn-SOD I M FEARZ R iR ROS D35 26 hr
TP E AT RE T e HALH 2 —
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