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Effect of Ginseng Radix et Rhizoma-Notoginseng Radix et Rhizoma-Chuanxiong Rhizoma
Extract on HUVECs Senescence Mediated by Endothelial Microparticles
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[ Abstract] Objective: To investigate the effect of Ginseng Radix et Rhizoma-Notoginseng Radix et
Rhizoma-Chuanxiong Rhizoma extract on endothelial microparticles (EMPs) -induced vascular endothelial cell
senescence, and explore the possible mechanism. Method: Human umbilical vein endothelial cells (HUVECs)
were used as the research objects, and the aged model was established with 10-12 passages of replicative

senescence cells. The experimental cells were divided into young group (2-4 passage cells), aged group (10-12
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passage cells) , only EMPs intervention group (extract EMPs produced by aged cells to intervene young cells)
and low dose, middle dose and high dose drug intervention groups (200, 300, 400 mg-L"). Senescence related
B-galactosidase (SA-B-gal) staining and cell cycle propidium iodide (PI) staining were used to determine cell
senescence. Cell counting kit-8 (CCK-8) assay was used to screen the drug concentration. EMPs were extracted
by two-step centrifugation, EMPs labeled with phycoerythrin (PE) anti-human CD31 antibody or fluorescein
isothiocyanate (FITC) annexin V were detected by flow cytometry, intracellular reactive oxygen species (ROS)
were detected by 2', 7'- dichlorofluorescein diacetate (DCFDA) staining. Result: After treatment with the drug,
SA-B-gal activity of the aged cells significantly decreased (P<0.01), the S phase arrest was restored (P<0.01),
and the number of CD31" EMPs and annexin V' EMPs secreted by aged cells decreased (P<0.05). Compared
with the young group, only EMPs intervention group could induce increased SA-B-gal activity and S phase arrest
in young cells (P<0.05, P<0.01). However, after intervention of EMPs and the drug, EMPs-mediated increase
of SA-B-gal activity was significantly inhibited and S phase arrest was restored (P<0.05). The increase of
intracellular ROS induced by EMPs was also significantly inhibited by the drug (P<0.05,P<0.01). Conclusion:
Ginseng Radix et Rhizoma-Notoginseng Radix et Rhizoma-Chuanxiong Rhizoma extract can delay the
senescence of vascular endothelial cells by influencing EMPs, and the mechanism may be related to the
inhibition of increased intracellular ROS induced by EMPs.

[Key words] endothelial microparticles; senescence; Ginseng Radix et Rhizoma-Notoginseng Radix et
Rhizoma-Chuanxiong Rhizoma extract; reactive oxygen species (ROS) ; human umbilical vein endothelial
cells (HUVECs)

WEEEBRER AN D RZMEZ, W5 2025
AR N TR R 342, FF R 9iE 2% 3 3 0 BiF 98 X6 feit
Bl SCE RN i R B R R S
2 D) AH OC I B, 0 A7 T I 4E 2 Ak 1 55 3 ok A% | i
IS PN B 20 H S I A S A i S ARAE Y G
AR, B BIORE (EMPs ) 76 52 22 DL K I A8 P 53 Hh 1Y
YER SR T4E M EM . EMPs & MBS o it 4
(9 P B 40 B 695 Y i g, R 2 0.1~
1 pm, & A M, B &E 3, RNA Fl 5 /N RNA
(miRNA) , EA B 20 M R U5 0% B il i 445 4 S 85 A
T R R A e < I N R W S T M 7 Tk
P, EMPs 0l 2 5 41 Jf ] {5 B2 A% 3% K 4% R 3 5
PR S W N Bz 1 B Y Rz T RE B B Y T B
iy

APEH — T TG hA AS-=L-
N5 B TP 4 27 0 4 2 AL I RE ST B T NS - =
£ -1 B R AE G i A S AR T I R 4 K
(A IV =V A AR N /1 = | = ||
(Ang 1) THIES" AR KW RS-~ L5 #
HUP) %) EMPs 116 FH AL . A58 LA i A B5F
iUk N B 20 il (HUVECS ) 3 & B R EMPs
XF HUVECS % % [ 52 M N S -= L - )11 2 B i)
THAER, MiE— R AS-= LI &Y
% 1M 55 2 AL B AR S 55 4 4l .

1 ##

1.1 259 AZ . =t JEERET b
Pl 3t i Bs 25 BH7 0 B A SR A . 2459 O 3 M 2 A
BAR 24 B A3 I AF A 2 B B RS L 4K 2304
L 1) B0k B OB A, 8 0 T8 VA 4 L 2 Rl ) T
W R gk TR MY T A2 4.286 g fii
IR} P Wl R R 22 P (PBS) FC il i 10 g LAY IV A9
FH0.22 wm 8 25 00 U8 43 26, R AF T —20 °C kA .
1.2 4 HUVECs 4 H 3 8 Sciencell 22 7] (it %
8000).

1.3 50 P R A s R A G AR I L 9 R 4 i
AKETHRS R/ R R/ kN R
(EDTA) IH AL 0.05% , 4t il 75 A7 W, W5 1R 6 2% vh i
( 32 [# Sciencell 24 ] , #it 5 43 Jil & 1001, 1001-prf,
0500,1052,0503,0183,0133,0303) ; 2 Jid 37 4 F1 41
it 354 ARSI ( CCK-8) i & (IR Ak 2= W 5% BT L it 5
LG615) ; 41 ifd % % C12FDG lacZ 3t [N #3517 &,
CountBright Absolute Counting Beads ( 3 [
Molecular Probes 2 &l , #it = 4 % & 1-2904,
C36950) ; 4fi Jitd J& #A A £k P9 BE (P1/) RNase 4 €8 2% o
W, SRR ¢ 't E (FITC) Annexin V(3¢ [E BD 24
A, 54 5k 550825, 556420) ; 3 4T % 11 (PE) A
CD31 #i ¥4 ( 2 [# Biolegend 24 7 , #t 5 303106) ;
DCFDA Z Jf 3% 1 & (ROS) #& I ik 7] & ( £ [

. 51 .



5527 250 8 il
20214F4 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 8
Apr. ,2021

Abcam A Al it 5 ab113851)
1.4 (&% AE2000 %3] 5 AH 2 605 IR R 5
(22 wd B3 S 0p 45 A A BR A w] )  Forma 370 74 41 g
15 2 #6 (32 B Thermo A A ) ; Cytomics FC500 #Y 1
CytoFLEX LX #4 Jiii 2 4fl e {X , Optima L-100 XP #!
O ML (32 E Beckman A #] ) ; Accuri C6 B i =X
A AL (Z€ F BD 2 A ) ; Synergy H1 4> [ 3 il b1
% (5% [ Bio-Tek 24 7l ) .
2 FHik
2.1 YU 3R ALY ¥ HUVECs i T 37 °C 5%
CO,BEFefl i 55 3%, 4 4l ML %% 2 7E 90% LA I B &R
5] ot i K 7% 3k, RE EC W R £h 28 i (DPBS) Pk J5 i
A R T /EDTA T4 Ak W, 55 40 1t 4% 4 7% 8 B o gk 3
Ak, W R 40 B 9 1000 remin™ B0 5 min (B 0 2F 42
15.7 cm). 3% BV R B A I8 1 250K % .
22 Bt B sy Kl A
¥ HUVECs 15 38 2 10~12 48, € 7 5 il 1k 28 4
RIS N 2 40 (young ECs) 2R FH B 2~4 A%
HUVECs; % % N 2 4 il (aged ECs) R JHES 10~124%
HUVECs. 5Z5 45 0 4 5% 41 (young ECs) , & & 4l
(aged ECs) , M4l EMPs T 1l 4 (EMPs+young ECs)
PLRNZ-=L- NS RBYL w4 (200,
300,400 mg-L"),
2.3 CCK-8 i A I 20 Jifd 184 5 3% 71 8% 40 i L) 5
10° AN /AL T 96 LA , FF 4L 1% 57 6 5 AL, 75 41 i
WU BE J5 , g 2H R AT AH N A AL B 25 W0 1 48 h )5 L H%
FUAR T A W Y 1) L PN A S R 3 5 AR
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F1 AZ-ZE-)IEXHTEZHUVECSEEEE NHIEIE (x+5,n=6)

Table 1 Effect of Ginseng Radix et Rhizoma, Notoginseng Radix
et Rhizoma and Chuanxiong Rhizoma (RSC) on cell viability of

aged HUVECs (x£s,n=6)

4151 RV /mg- L ARG RE 1 /%
aged ECs 100.00+4.58
ANZ-= BRI 100 116.00+4.91>

200 117.60+3.122
300 116.60+3.532
400 116.30+5.34?
500 108.30+2.67%
600 100.00+2.42

800 51.88+6.21%

7.5 aged ECs 4 [L 4 VP<0.05,YP<0.01(#£ 2,4[d]) .

PRI B AR SA-B-gal 1 PE(P<0.01), W32,

£2 AB-=Zt-JIZSEREY X aged ECs 48 h /5 SA-B-gal iFF MM
fig (x+s,n=3)

Table 2 Effect of RSC on SA-B-gal activity of aged ECs treated
with RSC for 48 h (Xx+s5,n=3)

215 J VR B /mg - L SA-B-gal i 1
aged ECs 1.00+0.02
ANZ-= LR 200 0.94+0.01?

300 0.88+0.022
400 0.81£0.012

33 AZ-=L-JIIE R A aged ECs 41 il JH
B2 5 young ECs 41 %K, aged ECs 4119 S Hi 4
JL R o ET 23 L 4 i (P<0.01) , Gy/G 91 41 BT
T3 b 3 AR (P<0.01) , G,/M 1 40 Jifd T 5 77 43 L
5 34 =5 (P<0.05) , Bl aged ECs J& I FH#F T S # .
25+ ¥l aged ECs 48 h )7, 15 aged ECs b4, S #1141
i B 5 E 4y b B E 2> (P<0.05) , Jf H 5 young
ECs4l LM 225 . W&E3.

£3 AZ-Zt-JIZRIW T aged ECs 48 h )5 FE R I (X+s,n=3)
Table 3 Effect of RSC on cell cycle of aged ECs treated with RSC for 48 h (x+s5,n=3)

4157 Jo VR B /mg - L G,/G, /% S H1/% G,/M H1/%
young ECs 63.97+1.76 24.44+0.77 11.60+1.39
aged ECs 52.00+2.78% 31.86+4.78% 16.12+4.90"
ANZ-=L- IS 200 72.44+1.339 19.94+3.229 7.63£2.39

300 73.51+3.64% 20.02+5.57" 6.82+3.172
400 73.86+6.31% 21.20+5.34) 4.93+2.102

. 5 young ECs 4] [L# "P<0.05,2P<0.01,
34 AZ-=L-JIERIUYI X aged ECs 4 EMPs
FIELR M 5 aged ECs4l i, A&-=+L-

£4 AB-Z+L-)IZRIMYIE aged ECs 48 h /5 EMPs S ib B BRI (i+s,n=3)
Table 4 Effect of RSC on number of EMPs secreted by aged ECs after RSC intervention for 48 h (x+s,n=3)

JII & 42 B T #il aged ECs 48 h J5 , CD31° EMPs,
Annexin V' EMPs % B i [RA% (P<0.05), L34,

21 51 ot R /mg - L CD31" EMPs Annexin V" EMPs
aged ECs 553.30+71.93 200.30+102.00
ANZ-= LI E IR 200 415.30+£72.619 57.33+£20.98"

300 427.00+31.32" 61.67+15.28"
400 395.00+10.15" 46.33+£10.07"
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B, NZ-= -5 AL R i AT
48 h )5 , SA-B-gal i TE B 5 [ ik (P<0.05, P<0.01) .
s,

3.6 EMPs % S young ECs 41 il J& 1 BH i bz A\ 2 -

=L INERBEYE T HEH 5 young ECs 4 L

% ,EMPs T ¥l young ECs 48 hJi7 , S 11 40 jtg i |5 7 49

Lt B B4 5 (P<0.05) ; 5 EMPs+young ECs 4H 45,

ik o E R A S - =B S R EU X EMPs i 5
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%5 EMPsXf young ECs SA-B-gal ZHMEMBEAS-Z£-)IIE
REYHFRIER (G+s,n=3)
Table 5 Effect of EMPs on SA-B-gal activity of young ECs and

intervention of RSC (x+s,n=3)

21 5 it R /mg - L SA-B-gal ifi P
young ECs 0.16+0.01
EMPs+young ECs 1.00+0.03?
ANZ-=L- )= 200 0.90+0.02%

300 0.79+0.06%
400 0.56+0.039

7 5 young ECs 4 HL %% VP<0.05,2P<0.01; 5 EMPs+young ECs
41 A Y P<0.05,9P<0.01(%£ 6,7 ) .

%6 EMPs3tyoung ECs 4 ffi F i

A young ECs 4 22 R NF T2 L., W6,

3.7 EMPs X} young ECs P ROS [0 x N2 -=
NS RBYHTH/EN 5 young ECs 4 HL#,
EMPs 7l young ECs 24 h }2 48 h J5 , 41 Jifi § ROS 7K
S & 2 = (P<0.01) . 5 EMPs+young ECs 41 b
ORI RI 258 T W 24 hs , ¥ 0] 5 2410 ] EMPs
75 5 (19 ROS #4755 (P<0.01) , - H. 7] i 41 fifg 4 ROS 9%
HEYyoung ECsH LB HEER . (HAETH 48 h/5,
AR R N Z- = -1 R B T B 3 10 ] EMPs
7% 3 1) ROS 3 5 (P<0.05) , Wik il i ) AN - =
LI REUACAE MH ROS I A%, W7,

IRMEANS-ZE- ISR FBIER (3+s,n=3)

Table 6 Effect of EMPs on cell cycle of young ECs and intervention of RSC (x+s,n=3)

Bl e Z/ mg- L Go/G, /% S /% G,/M /%
young ECs 58.45+6.54 22.91+3.46 18.65+8.95
EMPs+young ECs 56.93+4.05 31.40£1.95Y 14.17+8.49
ANZ-=L- SRR 200 54.631.43 19.89+8.12 25.48+7.09

300 56.61+1.82 17.88+9.99 25.53+8.75
400 58.52+1.45 21.16+8.96 20.32+7.94
&7 EMPsXfyoung ECs J ROSHE MR AS-ZL-JI SR TFHRIER (3+s5,n=6)
Table 7 Effect of EMPs on intracellular ROS of young ECs and intervention of RSC (k+s,n=6)
20 51 e S /mg - L 24 h ROS 48 h ROS
young ECs 11 703.00+191.30 9 467.00+343.60

EMPs+young ECs

16 977.00+£820.40% 13 883.00+1 106.00%

ANZ-=L- 5 B 200 12 479.00+£488.30% 12 568.00+1 170.00
300 12 146.00+£518.60% 12 684.00=1 598.00
400 12 792.00+£563.80% 11 843.001 502.00%
4 itig 1M miRNA 9 4238 7] 2 5 4 K 40 i 5 22 i )8 45 pL

55 A N AR 2 & A ) e P 3R
MR TAEE EE . SR R 0 N R 4
B LGS 2 Ak S B AR O HLAE N B T RE
B 5 SR G i A T R P AR

H Al 2 WA 58 % W, EMPs J2& 52 Bt Y B 363 195 %
PN R T R I A5 %) B B AR T T P R 45 % ) B R
15 M S N R LG s R B EMPs 1] B
584 X R % V). RAITOHARJU %5142
tH EMPs A 3 i 22 43 3% 42 5 ) I A8 5 2, AT
] 45 2 bk ks B B b By 5L 09 RN 3B B Bt . DIEHL
ZEUTIE SRR miRNA Y 32 2 5% iz Ak, i H B
LR AT R S P e O 38 S i Y I B A TORE Ry
HE PRI T T e A OB RS R 20 i e B8 3 B0 40 A I

. 54 .

S W) PN FZ 240 R ST T UL 200 1 A 2 I P R o A
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50 PN B 4, S H X P R 400 2 R

T EMPs 1% 2 10 & A Wi A5 Wt 22 218 4 F M e
SYEPURE CD31 4 F, TN AR 55 43 1 oK B i &5
4 % M Annexin V FIl CD31 Hi & % EMPs #E17¥51C ,
T U 2 4 i R X EMPs #F 17 & & L 3iE W] T aged
ECs/rbiY EMPs il i £ . T EELS5EHME
PB4 A A 3 2l A DL K pH AR M -2 FLAE AT
fitg 2% ik A0 RS ER A R FH T SA-B-gal Y (B 1k
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S 4t JE) SO A 00 7 A Oy KO0 s S AT R AL, PP
B0 IE S B 4% th EMPs I T T 1, 3iE W] T EMPs A
%S young ECs -3, I 5 204 i J5 30 B+ S 9 .

g I L2 T BE B 36 8 AR M e RO I A R
i B R B9IR R 2 — IR T bR AR 3 | 3 4 S it
B AT 1 ), A5 B 0 2 O I8 0 e BRI A . T -
FIG AT R ou A BE R, 2 AN REIA T M A, i 4E T
AL AR R AT, B, SR T &R AT LT B 25
BCATL , J5 68 & 5 “ AL I AN 3 1, 25 SN AS BB 7 2
Mo MHANS =L JNEE T &2 m
W, )z T 0 i I A8 9 s Y T BEIR T . 23
ORI o, bR 3 R b 25 0 R RO o B B BT
F T 5 & DA, O Hoad BAT 97 5K i 45 386 5% 3l ik s
FEAE A BE S LR 3 I P R 48 R R I A S PR
J3T LA R A i A 0 AE SR

AR AL s AR NS - E R
) oF o 22 2 40 R A AT T T, R O R S 2 A L Y
SA-B-gal {if J1 Bl A 25 W) vk J3 1) 15 i T B AIG L B 2540
Y R R, A 7 5 2 1 VR R SR 5 A 0S5 A L
HH 5 18T, 32 245 ) A {5 2 2 40 i R BE S B BH T A5 3
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