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[FE] B0 238 (XST) X i 4 Ak &% 5 5 K P9 B2 409 (human umbilical vein endothelial cell, HUVEC) §§ 1=
R B AE AL . 753k PR 51 15 3% HUVEC, H,0, 18 S A6 16 T HUVEC il /5 &0 Ak B B B, 5@ 5 i 28 38 T 3, WL 4%

H,0, ¥ HUVEC 40 g J8 T2 1 28 £k , I8 W3t 4% % 0/ RNA (microRNA , miRNA) £y B2 R il 2838 %F HUVEC () 484 48 Ji K
HAEFIHLE . BRSNS 3R 1 HUVEC 438728 (40, H,0, MR 4 H,0, BA + XST(30 mg-L ™", AbF 24 h) 4, i i 40 e 31 5k
F) -8 (CCKS) 3k 46 I 240 M1 3% 77, Annexin V/BUAL T BE (P1) W %2 40 Mo 98 7=, 52 B 5% 5% 8 ﬁ@i‘)“lﬁmﬂ%%(mal—time PCR
detecting system , Real-time PCR) #; Il miRNA-146 Fl miRNA-199 ik /K ¥, &8 :HUVEC £ 100 wmol-L™" H,0, 4t ¥ > )5,
200 B 30 R T R R0 TR W TR (P <0.05) o R AR N 1 ~ 100 mg- L' XST HUVEC 41 ffg ik 47 B b 38 )5 , % 1
10 mg-L ™" XSTTHi 4b B A uﬁﬂﬁﬂﬁﬂziéﬁﬂﬂﬁiﬁmrﬁﬁ Annexin V/PL 3% 41 ffg J8 7453 % 38 HUVEC £ 33100 pmol-L~"'H,0,
A Z 5, A0 PTORA PR R3 (BRI 1°) Al Annexin V FHER RS (R 12) &6 H B T & (P <0.05), H,0, # % 45
30 mg-L ™' XST ZbFH 2 J5 , o] LA WY 5 B 1K 40 0 PTBH P 2% R3 (e 191 4 172 ) A1 Annexin V FHPE 2% RS (R T7) (P <0.05),
100 pmol-L ™" H,0, 4b¥RT] L) B B F 25 hsa-miR-146b-5p Fl hsa-miR-199a-5p 35 (P <0.05) . FH 4y H,0, &b ¥ b Ar , 55t
30 mg-L ™" f4 1 ZE 8 4 B2 J5, 0T LA R B AIG hsa-miR-146b-5p ik (P <0.05) . 253 il €38 ol LW & 4850 H,0, ¥ S
HUVEC 20 i AL 45 0 , 77 i 2 38 i 310 ) hsa-miR-146b-5p ) ki L R E .
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[ Abstract | Objective; To investigate the effect and mechanism of Xuesaitong ( XST) on the apoptosis of
human umbilical vein endothelial cells ( HUVEC) induced by hydrogen peroxide. Method: HUVECs were
cultured in vitro and H,0, was used as oxidants to establish oxidative stress model in HUVEC. The changes of
apoptosis induced by H,0, in HUVEC cells were observed by XST intervention, and the protective effect of XST on
HUVEC was discussed from the perspective of epigenetic miRNA. The cultured HUVECs were divided into blank
control group, H,0, model group, and H,0, model + XST (30 mg-L~', 24 h) group. The cell viability was
detected by cell counting kit8 ( CCK8) method; apoptosis was detected by Annexin V/Propidium iodide ( PI) ; and
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the expression of miRNA-146 and miRNA-199 was detected by Real-time PCR. Result: After 100 pmol-L "' H,0,
treatment, the late apoptosis and early apoptosis of HUVECs were significantly increased (P <0.05). Pretreatment
of HUVEC cells with a dose of 1 mg-L ™" to 100 mg-L ™' showed that a significant improvement in cell proliferation
was present in 10 mg-L ™' preconditioning. Apoptotic detection of Annexin V /PI double staining showed that the PI
positive rate R3 (late apoptotic) and Annexin V positive rate R5 (early apoptosis) were significantly increased
after HUVEC treatment with 100 wmol-L "' H,0, significantly (P <0.05). While the cell Pl positive rate R3 (late
apoptosis) and Annexin V positive rate RS (early apoptosis) were significantly reduced after 30 mg-L ™' XST
treatment in H,0, models (P <0.05). The expression levels of hsa-miR-146b-5p and hsa-miR-199a-5p were
significantly increased by H, O, treatment at 100 pmol-L~'. As compared with H,0, group, the expression of hsa-
miR-146b-5p was significantly decreased after treatment with 30 mg-L. "' XST (P <0.05). Conclusion: XST can

significantly resist H,0,-induced oxidative damage in HUVEC cells, which may play a protective role by inhibiting

the increase of hsa-miR-146b-5p.
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GO R (2N L0 N E R,
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AR Ay 3 95 e PR 9% IE v B 5 DL A9 TE 28, G 43 AL
Z—J& TR A 2E B B /N RNA ((microRNA,
miRNA) 55 #3565 2 (8] ) 74 K 7 AR S ik 3R . ol
PN R T M A 5005 B A T R e 0 s Y SR A AL AR
(18 45 T oy TR S T, B0k IO 38R Sk PN 2 A4 e 48 45
W EEEREY mEEN EERSE SR
.4 (Panax notoginseng saponins, PNS), PNS & 7%
I AR 26 25 = I 32 B Oy, £ 6 e 0 9
MR A B8 0 s R IY A% o ScUe ST R, i g8
A LA AT L /N B R0 B D 3R B B T A, A0 R
PR T & ik 9 R 40 L ( HUVEC) By 3% M 09 4E H .
miRNA JE B A 19 ~23 MEH R E S RNA, i
WIWFSE &, miRNA-146 , miRNA-199 2 5 .0 95 IfiL 5%
HEAG AR ¢ miRNADY . fi 98 5 2 45 A DL a8
miRNA 520 P 52 240 M6 0 98 1 /E A S R . A 5
5 4K 4h K5 9% HUVEC, H,0, 1 AL HI/E M T
HUVEC il /5 %010 B s Y 3 5 ifn 238 1 7, W ¢
H,0, i 5 HUVEC 240 i 54 1= i 22 4k, B N R
%% miRNA Ff B2 BR800 1 2€ 38 XF HUVEC f ff 4
P B AR FA ML, A 568 0 95 I 58 3IF 9 96 7 2 43k
(1 A
1 #e
L1 259 Raatsn] o 2€ 38 o k) 200 mg, Iy [ 2
IR B T Bl 254 B A | 25 1 7 220026437,
B 8 Jik 9 Bz 40 B R Sciencell BiF 5% 55256 % $2 41 5 iR
A= 1ML 3 , 19 AR 1, DMEM 1 5% 2 (Invitrogen 23 7],
HEE 43 511k 16000044 ,25200-056 ,12400-024 ) ; 4l ity
B 5E K 7R & (CCK8, Dojindo 24 &, 4ib 5 CKO04) ;
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Annexin V-FITC ( BD 2\ &, %8 5 51-65874X) ; hsa-
miR-146b-5p , has-miR-199a-5p, U6 ( N2 ) 5| ¥ A k-
v AE A AR ) B BCA BR A F] A B, hsa-miR-146b-5p
(153 bp): I ¥E 5'-ACACTCCAGCTGGGTGAGAA
CTGAATTCCA-3", F i 5'-TGGTGTCGTGGAGTCG-
3’; hsa-miR-199a-5p ( 147 bp): I i 5'-ACAC
TCCAGCTGGGCCCAGTGTTCAGACTAC-3", T i 5'-
TGGTGTCGTGGAGTCG-3"; U6 ( 133 bp ): 5'-
CTCGCTTCGGCAGCACA-3', F i 5'-AACGCTTCAC
GAATTTGCGT-3',
1.2 {Y %% Spectra Max Plus384 %l fiff #x X ( 2£ [H
Molec-ular Devices 22 5] ) ,2000C 7Y % ik v & ) & (X
(3£ E Themo Nano-Drop 2\ H] ) ,480 AU 52 i} 2¢ ¢ /&
# PCR {¥ ( #i+ Roche Light Cycler 24 &) ,3111 #Y
CO, 55346 (32 [E Thermo Forma /3w ) , FACSAria Y
i A4 (£ = BD A H]) .
2 AFiE
2.1 4RG3 K44l HUVEC 353 T4 10% Jia
L%, 100 U-mL ™' 95 % 2 M1 100 mg- L~ HE 5 K 1
DMEM }5 323, B F 37 C 5% CO, ¥ #= 46 WM EE 3%,
THGW ., ALY RS 3 ~8 UM, 4
K% 80% /- A7 fil& BE Y HUVEC, 8.0 J5 240 i 30 €
i A 10% DMSO [y DMEM ;355 (4 C i)
L5 mL, RITIRS) G 2 2 mL 41 R 779, &
F -80 CIUKFTRAT

HUVEC 40 Jifd 4y b 25 H 4, H,0, R4, H,0,
B + XST (30 mg- L', kb3 24 h) 4,38 3 40, L)
100 pmol-L ™" H,0, kb3 4 h Jyif [a] % &5, 16 72 h,
WA R A LA A
2.2 CCKS8 LA 40 ff1E J3 HUVEC BEHL A AL 12
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#t, 2L 100 wmol - L' H,0, ZbBH 4 h Sk i) [a] %8 &5, 76
0,24,48,72 h, i CCKS8 i il 240 ffa 3% P . 25 [ 4l
% 5% FBS ) DMEM X} 35 5L 15 37 5 H,0, FLAY 4,
100 mol - ™" H,0, fil A DMEM ¥; % 346/ T
HUVEC 4 h BA] 75 31 4 Ak 45 £ 48 Jfa 452 2 5 XST it &b
R, 49 1,3,10,30,100 mg- L' ifi 2€ 3 1 &b B
24 h J5H1A 100 mol-L ™" H,0, 55 4 h; XST J5 kb3
41,100 mol - L' H,0, /il A DMEM % % % 4E H T
HUVEC,4 h J5 435 m A 1,3,10,30,100 mg-L~'
XST #F47 T 1,

HORLRE FE ) HUVEC JE A0S , 76 96 fLA TPl &
ML B REFERAE S A TG R 24 b, B 2
K ,96 FLAR P94 A K B2 30% ~50% fil A, AR
TS BE 1 4 ASIFR] A(0,24,48,72 h) 4k SR 17 1
F% e — WM AL CCK8 ¥ 10 wL, K 5%
FEHURCEAE 37 CHEFRAANMEE 1 h, FE AR {00 &
7 450 nm 4bF IR A,

2.3 Annexin V/Ell{E TR Be (PI) M E g A 98 1= &%
F%4r ik ) HUVEC, 40 i 4 41 W] 2.1 30, Jgk Y 5 e
Lenti-Vector Control FlI Lenti-Bmil -shRNA [ 12 ¥ &
BARJG 48 b, i T T AR IT 259 Cisplating, b B
24 h,1 000 r-min ' B0 5 min, %1 x10° 40
Jin A Binding Buffer 100 wL, A 1.5 mL B.045 1,
Annexin V5 pL B H, B A P13 uL EFH., WA
Binding buffer 400 pL, 3 = 240 M {3 53 B 40 B 4 1
1 0L o

2.4 SCHFZE 9 & PCR 5l miRNA-146 #i
miRNA-199 KiEKF 4 53 20 7] 2. 1 32, i 4 4b
72 hJ5 Y 4 MY, trizol 3 £ MU AL RNA 30 4 5 Ry
cDNA J5#47 PCR, PCR JZ ¥ {& % : cDNA ( & # F¢
10 f%)4 wL,SYBR Green 5 pL,Primer 0.2 pL + {5
B1# (10 pmol - L™"), 4 0.2 uL, 7K 0.6 uL, it
10 wL, PCR 4&/4:95 € 5 min;95 <C 10 5,60 C
20 s, 4t 50 MEFF ;5 C 10 5,60 °C 10 5,40 °C 30 s,
K 19 5 43 A A A Bl R AR 45t B 0 5E KRR AR
SN CAf, A 2T B A S8 mRNA A X
Tk,

2.5 it abE BdE o Aok A OSPSS 19.0 it
A AR x £5 o8, ANOVA [ECR A 5%
TFFMAmER, P <0.05 £m 25 BA45% 1%
3 &R

3.1 HUVEC 4035 77 JoReAiE b Sl ™ W52 mT i

HUVEC 41l 12 2 A K, AT &, B L H
. 8.

o KARIE , Kl I 2 i B9 368 B 47 B B e HE S, OF 2
PUE s AR HE S R AL . B4~ HUVEC 20 M 30 5 3E %€,
M A, A B R S B . WL 1, AR B
FEREIE A 3 ~ 8 LA

El1 HUVEC fR R (5 8 HED
Fig. 1 Cellular morphology of HUVEC (inverted microscope)

3.2 XST X 40MiG 1 i 5% 100 pmol-L™" H,O0,
AEFEET LB B A HUVEC 40 M iy 3 55, M1 ~
100 mg-L~'XST %f HUVEC 40 il i 7 Wi kb B8 )5 , %
PUFH 10 mg- L~ "XST F5i4b B AT L1 A 5 4 4 35 40 Jifg 184
B O, T SRR B A T R R BE Y XST b B, I T8 W]
BAER; B 1 ~100 mg- L™"XST + i % 4k 1 4 (1
HUVEC 41 ffi i % 30, B & o &5 ok 22 09 38 i, >4 XST
K10 ~ 100 mg- L ™" B, A & 3 0 B 4i g A 1k 451 403
TE 245 ) S e B Ry 30 mg - L7 B, 4 4 4 2
LR F T, DR 2,

50
40
30 [

20

RN I /%

10 [

0 Il 1 1 1
0 24 48 72

th

— S —HOMMA — XST 1 mg-L"4
XST3mg-L'#l  ——XST10mg-L'4l

— XST30 mg-L'4l —XST100 mg L4

B2 mMEFEXEEEFNZN (v £5,0=3)
Fig. 2 Effect of XST on cell viability(x +s,n=3)

3.3 XST X 4 ffg 94 - 9 5w HUVEC £ 3
100 pmol-L~" H,0, AbFHJ5 , 40 g PT B % R3 (4
P T-) A1 Annexin V BHPER RS (BRI T #H A B
FEFE (P <0.01), H,0, iR Z 5 30 mg-L~" XST
b I, AT L S R A A Y PTFH M 3 R3 (R
JHT) A AnnexinV BHME R RS (R M ) (P <
0.01), W3,

3.4  XST X4 1k #i f4 HUVEC 48 iz miRNA-146,
miRNA-199 #3505 m 100 pmol - L™" H,0, kb 3{
a] DA B W 7} & hsa-miR-146b-5p, hsa-miR-199a-5p
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100]7 4 4 tig
21-) Jgﬂ 3 . . S S
st o HoAE 1 XST 1 B0 R 3 S = b B AT, = LR
3 ‘L‘ﬁ —_ Ay >, . —_— VY Nz
z HOET 0 me R =L R RSy . = b LR AL, 3
# 0 W I35, I AT 1k LR BB AR AR 5 TF %5 . AE
25t N D i 25 20 AR R KBS WS T XST MG IRIT 2L, &
. - .I* B XST 3457 560 AT LAFER A0 15 R B P A
R2 R3 R4 R5

R2.G,/M HH4I Al ;R3. G,/G, WA ; R4. S W40/ ; RS, i 1240 i
o (ALY P <0.01,5 Hy0, #AEIZ H 4P P <0. 01

B3 MmZEF3 HUVEC H,0, EXRGER BB AT HZ MW
(x+s,n=3)

Fig. 3  Effect of XST on apoptosis of HUVEC H,0, oxidative

damage model(x +s,n=3)

X F ik (P <0.05) ; Hirft hsa-miR-146b-5p K %
TH#5 2.3 4%, hsa-miR-199a-5p ) KK KA BETH i 4
1% . hsa-miR-146b-5p, hsa-miR-199a-5p 7£ %5 H 40+
g2 BRIk, 78 H,0, BRI %5k 9% B it — b
WKk, WL,

*1 SR 3 HUVEC 45 9 hsa-miR-146b-5p , hsa-miR-199a-
S5p RIFMFM (x 5,0 =3)

Table 1  Effects of oxidative damage on hsa-miR-146b-5p , hsa-miR-
199a-5p expression in HUVEC cells(x +s,n =3)

we g
21 5 B _,  hsa-miR-146b-5p  hsa-miR-199a-5p
/mmol-L
2 0 0.752 +0. 236 1.036 +0. 063
H,0, B% 100 2.241 £0.393" 4,117 =0.234"

e Ha gl P <0.05,

3.5 XST xf HUVEC 48 Jif1 %8 fk 45 475 155 ) miRNA-
146 ,miRNA-199 F£ILHY R 5 aify H,0, kb H
A, £8 48 30 mg- L' XST b3 22 J5 , AT LA B G Hb 5
Ik hsa-miR-146b-5p AHXf K ik (P <0.05) , XST X}
hsa-miR-199a-5p (520 A — & T B 3 (3 25 31 If
TGtz Wk 2,

%2 [0 %% hsa-miR-146b-5p #1 hsa-miR-199a-5p 8 3t F & #Y
B (x+s,n=3)

Table 2 Effect of Xuesaitong treatment on expression of hsa-miR-

146b-5p and hsa-miR-199a-5p(x £5,n=3)

hsa-miR- hsa-miR-
ZH b
4L e 146b-5p 199a-5p
H,0, #R 100 wmol « 17" 2.241 £0.393  4.117 +0.234

H,0, #i# + XST 30 mg - L~ 1.291 £0. 455" 3.750 =0. 821

¥ 5 H,0, BRI ILE" P <0.05,

AL ElaE AR TR A0 M TOKCE B 2h
FROEF o W58 00 = -b B R A E A R /)N B 2 B
VR | RN BE B i /B 2R (7 5K 1L A8 R
AR

DAY 200 2 A R I A R T S AR A L R 2 R
BT T ECN B A B A5 0 R T, R 2T B B A
JHL Py 2y B B A5, T VR0 1Y) 4 P R R i Y R e [
FZ—, ALERH H0, BESEG A Bt
HUVEC, 2 HF 5 35473 P9 5z 400 M A T B A TR0 4 X 4
fk HUVEC fBFsE & B, =& B2 0] LAk A4k
HUVEC (936 ¥4 , 4 = 50 A% 40 i 26 B2, 348 Jn 40 i [a)
i Bft 4> 1 -1 (intercellular adhesion molecule-1 , ICAM-
1) AT L s 9 5 HUVEC A i 8 2 8 K
T (VEGF) -H i 4 P 2 4 K Bl F 32 & ( VEGF-KDR/
Flk-1) Fw B BEALEE 3 WG/ & G B/ A Je A —
ARG B (PI3K/Akt/eNOS) {5 538 # 2 9F 14 &
AN HAE AL T 2 N Z A8 IF RIS, (B i
Kt miRNA B HEATHRR o

1993 4F  miRNA B ¥ ye ke il g ", 28 5k K iF
58 & B miRNA 75 A JE 09 A= B0 B P & 15 25 B 24
FH o AE 5 O 9 I GE /9 BF 55 & B, miR-146b-5p
() 1V AT BE 5 B0 F R RE 19 CALR A9 R 14, i b
miR-199a-5p %5 TP53 19 F#4'° . miR-146 1)
F AT DL 2 R AR M e Dk 25 5 AE b i R IR AE T -a
(TNF-a) , Si% 40 Mt 1k 8 F -1 (MCP-1) |, 8% 5% 5 I
F-kB(NF-kB) p65 ik i e dE e M 4 1,
X miR-199 [ BIF 5 % BR , e 4 T 5 3500 L 41 i v i
miR-199a Pid T i o 40 S A Bl I 450 UL 48 #h
7E miR-199a, n] D) 3@ o #p ] #0 3L [N Hif-1a F1 Sirtl
DAk b T B A RS & B, B HUVEC H,
miRNA-146 % |- FF'°'0 A& 528 78 H,0, 4 1
HUVEC Hr, M %2 3] A {L miRNA-146 £ i I 7,
miRNA-199 1 & 3 b, i — D4R K T i HUVEC
BRI miRNA [R5 251k,

ABIEFE3E 5F CCK8 32 46 I 41 i 1% 7, & BH bl
WeFE RSB N, 24 XST 35 5] 10 ~ 100 mg- L™" B}, fiE
FE PN E AL 5, E XST 2 30 mg- L™, 41 i
BB O 8 B TR0, SR UL R RE R T IR
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Annexin V/PL 22 40 fd 8 7=, & B H, 0, kb B AT LB
AR 5 HUVEC 9 1=, XST 7 LB 40 i H,0,
B HUVEC P 1-. 8 7% XST {47 H,0, i
D58 HUVEC /E HIBL , 76 i 3014 3¢ miRNA fF 52 69
Hefith I, % £ 7 miRNA-146 Fl miRNA-199 it 17 £
o K BAE H,0,45 475 ) HUVEC 1, miRNA-146 Fl
miRNA-199 #B 53 |- 7}, i XST b 34 A7 LW & j A%
H,0, % i () HUVEC 7 hsa-miR-146b-5p ) % ik,
WEE 45 B 4 /s, XST /] DL B &8 #IK 41 H,0, i 5 1)
HUVEC 4fi Jifg %t 5 415, 7T B J2: 38 id 40 ) hsa-miR-
146b-5p {9 T A% R 1R
[ 5% 30k ]
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