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BBER £ (P<0.01); 5 H,0, 41 b3, 4 Wk Ji 241 SA-B-gal Y (015 Y4 41 il 1 370 (P<0.01) s I S 25 R B, 55 4l iR,
H,0, 4 G,/G, 9] 40 M 5 &2 L 451 W i 35 22 (P<0.05) , G,/M 0] 4f Jfd Lb 451 W 32 sk /0> (P<0.05) 5 5 H,0, 4 th %5, GNC £ 41 2 Resv 4
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N, 57 H AL R, H,0, 4158 BE B B8 55 (P<0.05) ; 5 H,0, 41l , GNC-H, GNC-M 41 5 & I 1 3% %5 (P<0.05) 3 2 A 1A B8 e 7
ZER MR, 525 AU IR, H,0, 4 5EOG R W E F (P<0.01) ;5 H,0,41 [L% , GNC-H, GNC-M, GNC-L 21 £ i 14 55 H 137 26 '
SR BE T 35 B 125 (P<0.01) , Resv 41 B 1 14 &5 (P<0.05) ; Western blot 25 2 i 7R , 545 (141l %8¢, H,0, 41 MnSOD 4t B i &A% (P<
0.05) ;45 H,0, 41 .4, GNC-H 5 GNC-M 41 %35 B B 1 £ (P<0.05) ;5575 (1 41 L4, H,0, 41 p-p66 7 it B 35 36 75 (P<0.01) ; 5
H,0, 41 L #% , 4 F 24 21 32356 0 35 AR (P<0.01) , ¢ W FH 24 J5 T 08 400 L o9 2R R A AR B R BT o B8 s P NS -— b1 E 4R
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P &R B I | R A I R IR U A, AL T T SR v 24 3 Aok 40 ) A A S IS R A 4 1L A PN R AN I ) R R

[kgim] w,;, &k, WENKEE;, AS- b )IERRY; Abn

[FE4SZE] R2-0;R22;R285.5;R289;R33 [X#k#RiRE] A [XEHS] 1005-9903(2021)24-0017-08

[doi]  10.13422/j.cnki.syfjx.20212409

[P %% H AR 3E]  https:/kns.cnki.net/kems/detail/11.3495.R.20211029.1801.004.html

[ % H AR B B3] 2021-11-01 11:38

Effect of Ginseng Radix et Rhizoma, Notoginseng Radix et Rhizoma, and Chuanxiong
Rhizoma Extract on Mitochondrial Oxidative Stress in Hydrogen Peroxide-induced
Endothelial Cell Aging

WU Ye', WANG Qiang’, XIU Cheng-kui', HU Yan-hong', MA Yan-yan', FU Ying-kun’,
WANG Xue', LEI Yan'", YANG Jing"

[YeFEEEI]  20210803(002)
[(E4£WE] EEARP LS H (81503448,82074260) ; 11 [E v BE B2 bt (1 vb 805 H (222018014)
[E—1EH] S TRt b VG B2 45 40 180 7 10 B 5T, E-mail : wuye9992020@163. com
EEMESE] M T80, A O, MR P o4 B 45 4 B 36 O I 6 4 L Tl I PR AP 5%, E-mail : 1eiy999@163. com;
T b RIS R A A U SR R R 5 0 1 T T A ST, Tel:010-64089520, E-mail : yangjingdr@163. com
. 17 .



5527 B 24 W] RELEFFFEHRE Vol. 27,No. 24
2021412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2021

(1. Beijing Key Laboratory of Basic Research on Prevention and Treatment of Major Diseases by Traditional
Chinese Medicine, Experimental Research Center, China Academy of Chinese Medical Sciences, Beijing
100700, China; 2. Wangjing Hospital, China Academy of Chinese Medical Sciences, Beijing 100102,
China; 3. Guang'anmen Hospital, China Academy of Chinese Medical Sciences, Beijing 100056, China)

[ Abstract]

Rhizoma, and Chuanxiong Rhizoma extract (GNC) on mitochondrial oxidative stress in hydrogen peroxide

Objective: To observe the effect of Ginseng Radix et Rhizoma, Notoginseng Radix et

(H,0,) -induced aging of human umbilical vein endothelial cells (HUVECs) , and explore the therapeutic
mechanism of GNC on aging HUVECs. Method: The HUVECs were classified into the control group
(control) , H,0, model group (H,0,), H,0, + DMSO group (DMSO, 1 mL-L"), resveratrol group (Resv,
8 wmol-L"), and low- (200 mg-L"), medium- (300 mg-L"), and high-dose (400 mg-L"') GNC (GNC-L,
GNC-M, and GNC-H) groups. Except control group and H,O, group, the other groups were intervened with
corresponding agents. Subsequently, 300 pmol-L" H,0, was given to other groups except the control group for
4 h to induce aging, and then the cells were cultured in normal media for 24 h. The aging degree, cell cycle, and
mitochondrial reactive oxygen species (mtROS) level were determined by SA-pB-galactosidase (SA-B-Gal)
staining, flow cytometry, and MitoSox red fluorescence staining, respectively. JC-10 was used as a fluorescent
probe to detect the changes in mitochondrial membrane potential, and Western blot was performed to detect the
expression of manganese superoxide dismutase (MnSOD) and p-p66 proteins. Result: The SA-B-gal staining
results showed that H,O, group had increased blue-stained cells compared with other groups (P<0.01).
Compared with those in the control group, the ratio of G,/G, phase cells significantly increased (P<0.05) and
that of G,/M phase cells decreased (P<0.05) in the H,O, group. Compared with those in the H,O, group, the
proportion of G,/G, cells decreased ( P<0.05) while that of G,/M cells increased (P<0.05) in GNC-H groups and
Resv group. The fluorescence staining for determining mitochondrial ROS level showed that the H,0, group had
weakened fluorescence intensity than the control, GNC-H, and GNC-M groups (P<0.05). The mitochondrial
membrane potential fluorescence intensity of the H,O, group was weaker than that of the control, GNC-H, GNC-
M, and GNC-L groups (P<0.01), as well as the Resv group (P<0.05). Western blot showed that the protein
level of MnSOD was significantly lower in the H,O, group than in the control, GNS-H, and GNS-M groups (P<
0.05), whereas the protein level of p-p66 showed an opposite trend (P<0.01), indicating that the medication can
alleviate the intracellular mitochondrial oxidative stress. Conclusion: GNC can delay the H,0O,-induced aging of
vascular endothelial cells. The GNC intervention significantly regulated the mitochondrial ROS, mitochondrial
membrane potential, and related proteins MnSOD and p-p66 to alleviate oxidative stress. Chinese medicinal
materials may delay the aging of vascular endothelial cells by inhibiting mitochondrial oxidative stress.
[Keywords] aging; vascular aging; aging of endothelial cells; Ginseng Radix et Rhizoma, Notoginseng

Radix et Rhizoma, and Chuanxiong Rhizoma extract; oxidative stress
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AIF 58 B 8 UF 55 GNC RT3 2o AN [ (19 38 [ 2E 282 PN J
i 5 2 T R R /N B I 2 A B T R AR
FE 38 2o 400 2R 1R A A N I AR SE 22 AR AL A
(H,0,) 155 1 N B 40 it 5 2, A7 i — 2B i 5%
I A B 52 DL HLO, 175 5 1 5 28 N 5% # Dk P9 B 4t i
WFFE R 41112 3R GNC X 58 3 P Bz 40 i 4804k 7 38
2R BT TR T, R B B GNC 2 75 B 48 2% 1ML 4% 3
P A S5 A A

1 ##

1.1 40 Ak 9 B2 40 e, 4 T 3 16 Sciencell
23], B 8000,

1.2 #¥ HhHAREBYHAS =L NE 3K
WA 8B Ry, 3 MRS N B M 2 E, DL 231 4 1 Eb Bl
RA BB 1000 £5 4007, B i 5, 70% & T 4
WU 1T, #e 45 (60~70 °C) , W T8 )5 L il i GNC
TER,BEREN2333%, TEMH1 g S TAZH
4.286 g, H1 b ot R} o 7 B 25 B 8 W A o A
FEXF GNC T8 bRtk BT8R . AN 2= 217 Rg,,Rb,,
Re M =L B # R #AT T & =W 2 , 4 54 1.00,
55.84,44.57,6.47,8.45 mg-g", Y4 2020 4E i p
Ao N BRI 2 8 1 B AR o IR 4 [
B2 B 2% Bt v 245 J ] Ay o 22 048 A o KA R 2l K
Be i, T ouk AL RS ok B S R . B (SR
Sigma-Aldrich A 7] , it %5 SLBL1881v).

1.3 50 H,O, 0 W, 2ot 1A 5 v Ao A6 0 4t 5] &
H oz, Wi A 2 — Il (TMEDA) ( % H Sigma-
Aldrich 2% ®) , fit 5 43 5] & 323381, MAK159,
VETEC V900144 ,SHBG9957V ) ; ECM 5¢ 4= 15 J7 3 |
0.25% fik 25 11 5 ¥ Ak W, JC IV A0 B o A R ( 35
Sciencell 24 ] , #it 5 73 7l iy 15635, 15150, 15625,
0103,0133) ; 2 A 3% 5 5 1% P 4 I (CCK-8) it 5l &
(H AR Ak 2= 0 55 T, L5 LG615) ; 41 i J& 30 e
AL (A AR A TRABRA R # S
DKW41-CCK-010/050/100) ; 4il g % % B-2F FL b 7
it} (SA-B-gal) K I i 5 &5 ( L ¥ Genmed Scientifics
N LS 2-211210014-4) ; MitoSOX™ RED £k k7 {4
A AL 48 R A O £ £ = 6 B 1T Ladder
( 3% [# Thermo A &), it %5 43 Jill iy 1842725, 26625,
26616) ; %% RIPA 24 0 (L4 /40 ) ,BCA 3K 11k
JEE I a2 3R £, S%BSA B, 4x - ke i R 44
5 TN M T iz 8 6 L Uk (SDS-PAGE ) 43 55 i 2% P ik
SxFE M EREGE MM, 10xTBST(Jb R E 4wl L it
5391 SD-001/SN-002, PC0020,SW3015,S1051,
S1052,P1041,T1081) ;B 5 W% #5 (3¢ E BD A A , 4it

58032502) ; i i R i (APS, db 5T s Sk RH A
RS 7] S CA1991-100G ) 5 A s BBk i - XU AT s Pk i
VWL (30% ) , HL UK 2% 0l R (10 ) (b 5035 132 7 L it
543 91 5 B1000, B1005) ; PVDF Jif , 2 [ 4 92 B 6
5 (Western blot) fb2% & ) HRP Ji& % (14 [ Millipore
N AL HES Y 5 IPVHO00010, WBKLS0100) 5 2 46
i S AL W B AL B (MnSOD) LAk , B 2 1k p66(p-p66)
P, H ol -3- 8% 1R &L B (GAPDH) Hit 44 (3% [
Abcam 2\ #] , fit 5 J3 Jll o4 ab13533, ab53518,
ab8245) ; B 1o A AL W) il (HRP) bric Ll -4 B
£ BR 25 11 (1g) G(H+L) , HRP #5310 1L £ 41 /b B 1gG
(H+L) (AL 32 A2 S W A W H R IR |45 43 5
3 ZB-2301,ZB-2305) .,
1.4 X% AE2000 AL {3 & A0 22 W55 R R 5
(18 [ Motic 2y ) ) ; Forma 370 % 44 g 5% 3£ 46 (£ H
Thermo A ] ) ;6-16KS A 5 5 &5 .00 AL (32 [ Sigma 2
"] ) ; Synergy H1 A 4> [ 3 i 5 1 ( 36 [§ BioTek 24
F) ) 3 TGL-16G B & 3 55 .0 #L ( 1 ¥ % =5 B 2# {4
J7) s Al680 B R Z Ui e UG AL (5 E GE A ] ) 5
AW A (H AR ESCO /A Al ) ; CKXS53 A4 1 i
BE , FV1000 %I 380 S 5 £k W 33 8% ( H 4 Olympus 22
7] ) ; CytomicsFC500 %4 3 2X 40 Jiig 4 ( 3% [ Beckmam
N s HLUKRE R G, fe N A e H UK R
2L EfE , ChemiDoc Imaging System 22 Jj fig il 1%
Z 4 ( 3¢ [# Bio-Rad A #] ) ; SK-0180-E A /K - & IR
(bt K e 4B S g AL E A R A W) .
2 HiE
2.1 A3 T ¥ HUVECs 55 3% T & ECM 5%
SR FRIMBE T, BT 37 °C, 5%CO, 55 I %
B o BT SN R Al A R A B2 AR,
MK 2 80% A Ay, BEAT 1: 2464, Se e bR IR A 1 37
B BETR R 22 v (PBS) t e 2 K, A 0.25% [ 4R
FI 1 mLiH 4k 1 min, 55 F 0058 40 i 48 R 4% 4 L 57
BRI A 58 42 K5 35 5 2 mL v ik, RS 0 52 AT 2 40
JL B8 V%, B B A0, 1000 remin B0 5 min
(FL2F429.49 em, R IRl , 37 25 BV W, In A KT 6 58
ERFREERFEBAFNRE R IR U LT
PR AN AL A S AR TT RS
2.2 CCK-8 A il 40 g 3 78 1 00 Bk T xF oA
KM B HUVECS 28 Jfd i) 55 48 i 2R, LA 7104~ /4L
(100 pL)#EFN T 96 FLAR N, 2 1021, 430 o 25
4, H,0,15 F 1 g E AR, 45 T GNC T i AN TR
JUT R R AL, oA R R 4300 R 25,50, 75, 100, 200,
300, 400, 800 mg-L", Hv 2 21 J& 45 T A I Wk BE 1Y
. 19 .
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GNC T il 24 h; 24 h g b &= AL 4F , B 46 7
300 pmol-L"' H,0,i% 41l = % 4 h, 45 T 1E # &%
FRHEYR LRG3 24 W, W BR AL P9 A AR A U B A
A CCK-8 34 , 1.5 h )5 T B4R 1L 450 nm 3 K F
R R G A
23 LA SEM 22T LR BRI
WP RS2 N A 4L HLO, 8 S i s B R 4
H,0,+DMSO 4 , Resv 4 }2 GNC F il i 15 Jit 1 Wk )&
(GNC-H) , " i &= % & (GNC-M) , fif Jit & ¥k )&
(GNC-L)4H . 4iM1LL 1.5x10° 4 /AL R T 6 FLAR
B2 14l , Hy0, 4l b, 4 414y 5l 45 7 1 mL-L"
DMSO, 8 wmol-L'Resv, 400, 300, 200 mg-L" 1 2§
il 24 h;24 hE BR2S HALAL 4S04 T TSL 0 5
filt FYEFE9 300 wmol- L H,0,i% F AN 8 & 4 0,
PHRLG T BB B R LUk 22 15 5% 24 he
24 SA-B-gal B 4 % 55 5 HUVECs kL 7x
10* A /FL % BE Rl A 12 LA, 4% 2.3 T 5 75 45 25 (1 A
Jei /N A R R SR, A e 0 PRV 1 mL Y PR 4
S T NI R e W | BN N DV 2 W) O
TN € 5 ming, MR [ W, B LA G4 6 R PR
I mL & Uk 2 G, B L 4 & T 4E W 800 wL, ji ik
37 °C, K CO, K FRA I 3~16 h, T Bl T~ W
SR BEOT T8, 52 2 R S M -2 LB A 1 H A 4
TN N o PR B R G T L s U
E A
2.5 P A A oA A0 LR T e 2.3 T 45 A R
9 25 ab PR S W b S A B, E B Ol 1x
10°/~/mL, Ffl DPBS Jid 6 41 g 2 ¥k, 5 B O U 2
FEELHR A4 °CHA LB 1 mL, T 4 °CUKAE
[ E . WH LA 300 remin 850 5 min W5 40
F & BT, B4 RNase A 100 pL & &, & T
37 °C/K ¥ 30 min J& , Il A BAL TS BE 400 wLiR 2, F
4 °CilE % F 30 min, H Ui =X 40 A A 1 HLEEAT 40 A
JA IR 43 Hr o
2.6 H,O, 1M T & ARtk ROS IR IE A H
A AL W E AL MitoSOX 2T {8 %¢ Y Y {0 1 45 48 b A
PTG 48 (mtROS) T AK |, 56 X 4 i 1 47 s 455 465 24
AL PEJE , H DPBS /L T 1 2 UK, % mtROS 5 I 33 B
Fhn s wmol- L' TAEW ,37 °CREOEHEE 10 min Ji7 ,
FH DPBS 1H Uk 2 I, 7E 5 WA ™ WG IF 4 IR .
2.7 H,O, M58 SRR B HL A 28Ot iR B L
JC-10 R B G HR & , PR 52 B0 b A6 Y0 40 i P 4 b 4%
JIES B 0 AR 4k o BF 100xTC-10 Y2 6 T /E R 50 L 5
Buffer A 5 mL i & J5 14 2] JC-10 4 8 T /E e ; Bl &
. 20 .

IF Y JC-10 G €8 T AE W A 96 L A /Y #¢ & L,
50 wL/fL, R J5 kG A 37 °C, 5%CO, ¥ A WF &
30 min; B J5 , B S FE 5L LN A Buffer B, 50 L/
AL, s TR AR AR N, 43 ) DR ek O R
490 nm/525 nm 5§ 540 nm/590 nm f¥) %¢ O 58 & L E
(CE AN AN S5 Y [ B S RAWES S o S (= Bii X Wl =
B, B 2R AR R L 5 2R
2.8 Western blot ¥ illl MnSOD, p-p66 % 11 % ik
15 B 25 24 I 1 0 R AW 4R R 4L A SR
200 pL, vKiE#E 1 h, FH BCA 2 11 B I e X 7 &
XFAE i E AT BV FE A 5xLoading buffer, 5
SRR A 104, T4 8 1% 100 °Chn# 10 min.
HL Uk A5 30 /L, 4% R 46 IS 100 V753 B G
150 VfH R HLTK , LUK 4 58 IS #4172 T %% 2 PVDF
JEE -, 5% JBd s 45 48 5 A 1 b, FH 5% 6 B ks e L 461
i B —Hi (p-p66 1:1 000; MnSOD 1:5 000; GADPH
1:5000), 5 A 4 °CHE & of % . K H TBST ¥k &
3, B IR 10 min, 88 J5 0 A # Le 1 AR R B 40
(1:177)W% & 2 h, TBST P& /I 3K , &K 10 min, ¥
PVDF JE# T B, A ECL B, B R 4%
L F, R Tmage J 314X &R 2B 45 2007
2.9 Gttt ARSI EE ] SPSS 18.0 #
PEATGE o b S DL xks o, ZAREAR R H
BRI ZR T 28508, O 28 5 IR T BN W 3 25 e vk
(LSD), J7 2 A 5% Ul ] Tamhan 3% , P<0.05 Jy 22 3 A
Gt L
3 BR
3.1 XF H,0,i% S0 % % HUVECs 14 54 fig 17 (19 5% Wi
525 (4 e, H,0, 41 4 B 3 AR (P<0.01) , 41 i
HEREIG B E R, S HO0, AR, SR EA 43
W14 1 FF(P<0.05) , 240 M 38 58 05 1 W1 S Tk e o AR
CCK-8 4% 4%, % Bt 400,300,200 mg- L™ Jy v 25 + i
JT R A3 A ke R TT R MR R E AT S 2L
3.2 X H,0,iE S M HUVECs #5254
H H L H,0, 405 H,0,+DMSO 21 % 4 BH 4 40 it %¢
W ¥ (P<0.01) ; 5 H,0, 41 It % , GNC-H,
GNC-M, GNC-L 41 , Resv 41 W 2 40 Jfd i 2% ki />
(P<0.01), WFE2,K 1,
3.3 XF H,0,i% 5 /9 5% HUVECs 41 g J& 1 /) 5 i
5os {4 g, H,0, 4 G/G, 3 40 i B0E H i) 3
%, G,/M 140 Jifd LE 451 s /> (P<0.05) 5 5 H,0, 20 L %%,
GNC £ 41 & Resv 4 G,/G 1) 40 i 5 He 451 B e ok 2>
(P<0.05) ; GNC-H 41 , Resv 41 7E G,/M 11 4 g Lt 5] 14
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F1 GNCHH,0,FSHREHUVECs AT MR (s,

£2 GNCHH,0,ESHHUVECs RENHIN (i+s,n=3)

n=6) Table 2 Effect of GNC on senescence of HUVECs induced by

Table 1 Effect of GNC on proliferation of senescent HUVECs H,0, (¥+s,n=3)

induced by H,0, (X£s,n=6)

21 51 J e /mg- L SA-B-gal #5 YL /%
4 I ELkr frE o7
209 o ¥ /mg- L A . 14754291
gE| 0.82+0.07 !
H,0, 82.37+2.44"
H,0, 0.50+0.03"
H,0,+DMSO 81.82+3.00"
GNC 25 0.85+0.14%
GNC 400 58.51+2.86%
50 0.80+0.02%
2 300 51.07+4.03%
75 0.83+0.05
100 0.84+0.08> 200 66.97+1.76"
200 0.95+0.082 Resv gy 53.37+£1.77%
300 0.96+0.05> T 52 HALIE VP<0.01: 5 H,0, 41 B P<0.01 5% &R i i
400 1.030.107 AN umol- L (£ 4[) .
1 000 0.78+0.07%

T 5 ALV P<0.05; 5 HL0, 4 L8 Y P<0.05.

fin(P<0.05)., H,0,41 5 H,0,+DMSO 417 G,/G, ] ,
S, Gy/M 122 5 ¥ e gt it

Lo W3,

A. Z51141;B. H,0,41;C. DMSO 41 ; D~F. GNC # . K W FE 415 G. Resv 41 (2,3 [A])
B 1 GNC3tH,0,%SH HUVECs 3 & K%M ({5 & i 5, x100)
Fig. 1 Effect of GNC on senescence of HUVECs induced by H,0,(inverted microscope, x100)

#3 GNCXH,0,FSMEEHUVECSHBEBABAFIM (Fts,n=3)
Table 3 Effect of GNC on cell cycle of senescent HUVECs induced by H,0, (X+s5,n=3)

%

41 51 J0T ek e JiE /mg - L G,/G, S G,/M ]
=M 53.08+2.95% 12.93+10.54 31.71+11.897
H,0, 88.90+4.03" 4.17+3.02 6.85+5.13"
H,0,+DMSO 86.52+6.25" 6.19+1.89 7.134.20"
GNC 400 61.88+1.55% 9.41+5.67 26.50+6.39%

300 67.70£6.97” 12.49+7.54 20.09+6.74
200 68.47+8.89” 10.20+7.14 22.96+7.55
Resv 8% 62.62+0.83” 8.76+4.49 27.99+4.09%

T 52 AL RV P<0.055 5 H,0, 41 e > P<0.05 ;% FOR e JE 947y pmol - L7

3.4 X H,0,1% 5 1 %= % HUVECs £k B {K ROS 2%t K55 AA D B dn i AT LW EE R 98 OG5 5 H,0, 1%

SR AR S P 2L A0 I PN 2ROk MR ROS 5O 3R

A2 5 H,0,+DMSO 21 %¢ St ot i fie e , oK o 28 g ]

« 21 -
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DL W % 0 21 8 08 AR 5 A0 B 0 5 A Ui T, L T
BT GNC & 4 5 Resv 2H 41 5,9 Y698 JF 1L H,0,

B 2 GNC3tH,0,%SHKFEEZHUVECs &k ROS % 3 38 [ 1) &

MR WS, L F ARG B R, UL
K2,%4,

ﬂn(%fébu‘t x100)

Fig. 2 Effect of GNC on fluorescence intensity of mitochondrial ROS in senescent HUVECs induced by H,0, (IF,x100)

&4 GNCIH,0,FSHREEHUVECs &R ROS K HIBEM
B (x+s,n=3)
Table 4 Effect of GNC on fluorescence intensity of mitochondrial

ROS in senescent HUVECs induced by H,0, (X+s,1n=3)

41 51 i /mg L ZRLA ROS BEYGIH
2 0.029+0.001
H,0, 0.059+0.003"
H,0,+DMSO 0.063+0.004"
GNC 400 0.030+0.001%

300 0.030+0.001%
200 0.036+0.002
Resv 8% 0.037+0.002

3.5 XF H,0,i% 5 5 % HUVECs 45 41 28 ki (R B i
Pzt B 525 1A L, H,0,41 ,H,0,+
DMSO 21 £k fi 1A B i 7 2¢O o B 1 3 T B (P<
0.01); SHEAIAH 4, GNC-H,GNC-M,GNC-L 41 }%
Resv 21 £ b7 (4 55 i 437 %€ S 58 B BH 8 T) /& (P<0.05,
P<0.01). WLZ&5,

3.6 X H,0,i% 5 1Y % % HUVECs £ 41 MnSOD,
p-p66 [ 3R 15 1Y 5% M Ep-p66§lf|%%ii<tf3 5oz
M4l b3, H,0, £ 7Y 4 p-p66 7 & &k 35 14 & (P<
0.01) ; 5 H,0, £ % 40 It % , GNC-H, GNC-M,
GNC-L Fl Resv 41 % ik B % F% {1k (P<0.01) ; 7¢
MnSOD & 1 R ik , 525 FL 4 L #8, H,0, B AU 2
MnSOD % f W g [ Ik (P<0.05) ; 55 H,0, £ A1 41 [t
% ,GNC-H 5 GNC-M 41 % ik B & 8 £ (P<0.05) ,
GNC-L Fl Resv 20 ik oA 1Y & (0 22 R0 GE T4

o WLE3, K6,
.22.

£5 GNCYXH,0,FSMEEHUVECs &R KEERN
M (i+s,n=6)

Table 5 Effect of GNC on fluorescence intensity of mitochondrial
membrane potential of GNC on H,0, induced senescence

HUVECs (Xx+s,n=6)

2150 Jo R Ve B /mg - L 2R R F N 5 (.
= 0.65+0.02
H,0, 0.45+0.01"
H,0,+DMSO 0.46+0.01"
GNC 400 0.62+0.26%
300 0.59+0.33Y
200 0.59+0.01%
Resv 8% 0.56+0.05”
52 H4L R VP<0.01; 5 H,0, 41 o P P<0.05,7 P<0.01;

IR e BE B A pmol L,

T -

A B C D E F
E 3 &£ HUVECs MnSOD,p-p66 & 8 & ik Bk
Fig. 3 Electrophoresis of MnSOD and p-p66 protein expression
in each group of HUVECs

4 it
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WEAE N ERHRNER B, ) AT EEM
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® 6 GNCxiH,0,% S#3# HUVECs MnSOD, p-p66 & A K%
BB 0 (X+s5,n=3)

Table 6 Effect of GNC on expression of MnSOD and p-p66
protein in senescent HUVECs induced by H,0,(x+s,n=3)

2190 B /mg L p-p66/GADPH MnSOD/GADPH
S| 1.03+0.04 1.24+0.20
H,0, 2.13£0.08” 0.790.06"
GNC 400 1.16£0.21% 1.04+0.10%
300 1.15+0.20% 1.07+0.139
200 0.70+0.28" 0.95+0.18
Resv 8> 1.42+0.11% 0.93+0.11

T a8 B 4LV P<0.05,7P<0.01; 5 H,0, 41 L4 7 P<0.05,
YP<0.01; 7378 He BE AT pmol L7

PR R, B A LA 4 B 2 H B T RE AR AT
PESCAE | I A AR R A R I AL SRR 2 B
FE LG A FE )y

gl A (VRO e o R DR SR TR NN ST
AU AR N P 2 U iR R 2 16 K DNA 5405 2% 1655
HRF UM TR RS X 4
IRENIENEE S BRSSP i S A
T 2 0 i R, SR AR T ATP 7= AR 2 S HA 7
R A AT ROS /K -3 T, 51 S DNA 45 ¥4 1 ) fiE 5+ 4
S BRI S A R fL KO T B L iF— 2B 51 ROS
FEAR Y HERR, 5 % AR 9 T B ROS (9 g 5, AT
o | A 20 0 B ML A 3 2 IR AR K A 4
RNA I H A W (G,) , DNAZ #H I (S), H %4
Sy ZAWI(G,) , U R 55 3 5 (M) /Y S8 S0 0 386 47 43
2 R A 2 B A KR W . Gy/GL IR
i o5 | S 0 A 0 A 2K AL L AU T de i kg &
Ib TS I Ko G,M 4 i v b, AT 1R A A R, A
UL, 40 T 159 B 1 S 0 BT A0 A A R AR AR 2
— BRI R E A R BRI R X2
— VK T R R O A O 4 R R LR L R T
o Th e, 7z 2 5 900 09 4 Fh A A s sh .
p-p66 4 She & [ 51 8 B 0 22—, A AL N IR
T, p-p66 e # Jun 24 FE 2K i 4 B (INK) |, 8 1 3
CB(PKCRB) Fl p53 & 33 , 42 ¥ £ ki 44 7= /4 ROS, &=
5 28 ok 1k ROS A= B I 1A #5401k I 98 s
MnSOD 2 £& $7 f& 1 ROS (1) 3= B2 1 Bk il , n] i 8 48
1k ¥ %% 1k R H,0,, B )5 T 38 i °H,0, [ 5% 1k R O, Fl
KB 4N p-p66 B p53 &I L 77 2E ROS, il
i R AR B, 410 ) FoxO 25 B R 1k AN 38 % L M i B IR
MnSOD ) #1542 [ It , p-p66 Il MnSOD 3 ik 7K
SF- B 1% 12 B 41 i P 4 A AR SR A IO BT 0 <

rh I B R TA A AL A Y B AR B FEAS B )
A A AR T, CERE N A ) = R E -,
KA K", EFER BB, A GE L T i
NN Ve WX 8= 1o NS AN N Wl 1
B, AR R A AL R R 5 S )
BRI R £ I MK IS
K B i 3 2 A OGP Jr T B RAF I TT A%, Hh 2h
ANZ =L N E S0 A RO 5 B B B
HE L% 3 T 7 IR LA A AR i A N R 4
L, AR AR S 1A A A A S, = 2B R T s
£ UG L L RE AR 25 R W DAL . AEARIE ST R, H,0, 1
ML 5 D R AN A 2k S Ak N RV L SA-B-gal
Yo 15 Ye 40 MO e BB £, G /G, T4 i £, G/M ]
S L ) 20, A R A i R 4, 2 WD A
HEFE B A0, B AN R R B, SRR
ROS ik I 34 5, B A7 MIK, MnSOD 2 1 & ik
TR, p-p66 FR ik A, 3R WA N AR R BN Y AL
N BRI, 45 GNC T Hil J5 , SA-B-gal Y4 (4, 1 G 4
Lk /b, G/G, 1A 41 L L ) 5 3 s 2D, G,/ 40 i L
] 3 5, 4R ORL AR PN ROS ik BEAL, B H 7 7 &
MnSOD # 1 # 5 L Ft, p-p66 F ik T, )i B GNC
HE 2% H,0, 175 5 1Y 108 N B2 240 B 5 & A ML D T fe 2
VN ES R TR N S AR @ VA AR S 12
B, GNC | Jo i R 4 oA 3 O A SR Ak I 3
SR GNC IG5 VR S 4 AR T I p-p66 i
HE R R BRTEA, HERTFEAET 20
(O R AT N = Y DT T 73 R Yl 2 A N
Ea W e N R S I I (A NS o S i e
ZH X FESAY R RRER —EN R, HE
TEAR R 5T v itE— 25 I A

25 b ATk H,0, A7 S 00487 P K2 40 A ) ol 5 3
FP, Z5 AP 25 GNC T i , &R AR ) ROS &
L ZORL AR IR F 3 K AH G B 1 MnSOD, p-p66 &
MO 2O AR I R 95 L BRI, 25 GNC
B A Ao 0 ) 2R AR AR Tk I K B I AE 2 L A N R
YA B I . SR GNC T £k A 480 Ak 17 84 1
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