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ME:. BB SO RNA-S43(miR-543) xhd AL = (H, 0, ) 75 5 B9 bR A B2 40 i ( HUVECs ) %8046 B Y 52
Wi, F73%  BEXPEUE I HUVECs BEHL A%t BEZH K 100,200,300 400 wmol - L™"H,0, 41, Xt HA4140F ik /)17
I BB R B SR AL P R LR 555 100,200 ,300.,400 ol - 7' H,0, ZH 2043 51 A £ 3 B 100,200 ,300,400 pumol « 1.7
H,0, 31537 S AL A ML 55 3% 3 b s SR T 0 Y 2 ) s s ( MITT) 325 A 00 400 L 335 o 3 12 imhibitor + H, 0, 2H il
inhibitor-NC + H, 0,4, inhibitor + H,0, 21 HUVECs %% miR-543 inhibitor J& , - F{300 wmol - L™'H,0,i54% 5% 3 h;
inhibitor-NC + H,0, #i HUVECs %% 4% inhibitor-NC J5, 5 ] 300 wmol - L™' H,0, 5 5 # 3% 3 h, HCxf B4,
300 wmol + L™"H, 0,41 .inhibitor + H,0, Z1 7l inhibitor-NC + H,0, 0 HUVECs, 3% FH MTT 34600 40 Jfd 1% 1 , 528 58 6
2t TR B RN T ASH I 4T L miR-543 K- AR S0 AG I A A v 4R Ak 4 5 AR il (SOD) A e H K 3 42U 4 T
( GSH-Px) 1t K 9 — 8% (MDA ) Fil—4 AL A (NO) 7K F-, Western blot H 45 240 i F 3 W b (1 4 A R-18 (TL-1B) (40
JRLTE) R 237~ (ICAMT ) M A8 A0 MR 23 7 (VCAML) (IR 35 2 18 (TM) (LR T i A2 3 3= (TFPL) Fpy fz A
— A G (eNOS) MAHXS Feib i s WO R MR 5 FL R kA HUVECs tha R BRE M, &R S5X R4 1,
300 wmol + L™"H,0, ZH .inhibitor + H,0, Z1 7! inhibitor-NC + H,0, 20 HUVECs 4 i 1% P i Z R A%, miR-543 A0 %) % ik &
21 S5, SOD il GSH-Px i 14 \NO 7KF-LA B TM [ TFPI,eNOS % [ AH X} 38 ik 1 i Z [ I, MDA 7KF J¢ 1L-18 . ICAMI
1 VCAMI 78 AN 35k 7 B 2 THE (P <0.05) , 5300 pmol - L™"H,0, 417 inhibitor-NC + H,0, 41 F.%%, inhibitor +
H,0, 2 HUVECs 2175 M 35 7 &5 , miR-543 A X 3% 35 5 2 %A%, SOD 11 GSH-Px 1% 14 \NO 7K - LA Kz TM [ TFPI,
eNOS [ A1 X % 35 & 1 3 TH &, MDA 7K 2 IL-18  ICAM1 I VCAMI ZR [ AR X 38 3k & W 35 B AR (P <0.05)
300 wmol + L™"H,0,44 5 inhibitor-NC + H,0, #i HUVECs 4 }3% 1l miR-543 #H%F % ik & . SOD F1GSH-PxiF 1 \NO
MDA K% TM, TFPIL, eNOS, IL-13, ICAM1 1 VCAM1 ZE [I#H X RiE ® L EZ FH LR ITEE L (P>0.05),
miR-543 mimic + pGL3-TFPI 3’-UTR£H %¢ % & s 4 b K T miR-543 mimic + pGL3-TFPI 3'-UTR mut £ (P <0.05) ;
miR-543 mimic + pGL3-eNOS 3'-UTR 20 2 B i M W 2 Ik T miR-543 mimic + pGL3-eNOS 3'-UTR mut £ (P <0.05)
miR-543 mimic ZH miR-543 263k 75 T4 FEZH FIl mimic-NC 2H (P <0. 05) ; miR-543 mimic 21 TFPI il eNOS A%t %5 H 2%
KT X B4 A1 mimic-NC 26 (P <0. 05) ; % A2 5 mimic-NC 2 miR-543 . TFPI il eNOS H %} 3235 0t L 2% B Y L5 it
HES(P>0.05), £ %] miR-543 FIkREMEIRHL H,0, i S AOHUVECST 45 , #2540 AE G 2 00 o) S5 F 1o 38 ¢
RE PR FKOF S E i e 7
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Effect of microRNA-543 on hydrogen peroxide-induced oxidative stress in human venous endothelial
cells

YUAN Huijun, LU Jun,CUI Zhigiang, HAN Peng

( Radioactive Interventional Division ,Honghui Hospital Affiliated to Xi'an Jiaotong University ,Xi'an 710054 ,Shaanxi Province ,
China)

Abstract: Objective To investigate the effects of microRNA-543 ( miR-543) on oxidative stress, inflammatory
response and thrombosis-related factors in human vascular endothelial cells ( HUVECs) induced by hydrogen peroxide
(H,0,).Methods The HUVECs in logarithmic growth phase were randomly divided into control group and 100,200,300,
400 pmol + L™" H,0, groups. The cells in control group were cultured in Dulbecco’s modified Eagle’s medium. The cells in

the 100,200,300,400 pmol - L' H,0, groups were added with the final concentration of 100,200,300 and 400 pmol - L™
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H, 0, for induction culture ,respectively ;the HUVECs in each group were cultured for 3 h,and cell viability was detected by
methyl thiazolyltetrazolium (MTT) assay. Inhibitor + H, 0, group and inhibitor-NC + H, 0, group were also set up. After trans-
fected with miR-543 inhibitor, HUVECs in inhibitor + H,0, group were induced by 300 pmol - L' H,0, for 3 h. HUVECs in
inhibitor-NC + H, 0, group were transfected with inhibitor-NC and then induced by 300 wmol - L™" H,0, for 3 h. HUVECs in
the control group,300 pmol - L' H,0, group,inhibitor + H,0, group and inhibitor-NC + H, 0, group were taken,and the cell
viability was detected by MTT assay,miR-543 level was detected by real-time quantitative polymerase chain reaction,and the
activity of superoxide dismutase (SOD) and glutathione peroxidase ( GSH-Px) ,the levels of malondialdehyde ( MDA) and
nitric oxide (NO) were detected by microplate reader method, the relative expression levels of interleukin (IL)-18, intercellular
adhesion molecule (ICAM1) ,vascular cell adhesion molecule (VCAMI ) ,thromboregulatory protein ( TM) , tissue factor pathway
inhibitor (TFPI) and endothelial nitric oxide synthase (eNOS) were detected by Western blot. The luciferase activitng of
HUVECS was detected by luciferase reporter assay. Results Compared with the control group, the cell viability of HUVECs in
300 wmol - L™" H,0, group,inhibitor + H,0, group and inhibitor-NC + H,0, group was significantly decreased, the relative
expression level of miR-543 was markedly increased , the levels of SOD,GSH-Px,NO and the relative expression levels of TM,
TFPI,eNOS protein were significantly decreased, the level of MDA and the relative expression levels of IL-18, ICAMI and
VCAMI protein were significantly increased (P <0.05). Compared with 300 pmol + L.™' H, 0, group and inhibitor-NC + H, 0,
group , the cell viability of HUVECs in inhibitor + H,0, group was significantly increased, the relative expression level of
miR-543 was markedly decreased,the activity of SOD and GSH-Px, the levels of NO and the relative expression levels of TM,
TFPI,eNOS protein were significantly increased, the level of MDA and the relative expression levels of IL-18,ICAMI and
VCAMI protein were significantly decreased (P <0.05) . There were no significant differences in the cell viability, the relative
expression levels of miR-543 | the activity of SOD and GSH-Px, the levels of NO and MDA , the relative expression levels of TM,
TFPI,eNOS,IL-13,ICAM1 and VCAM1 protein in HUVECs between the 300 pwmol + L-1 H,0, group and inhibitor-NC +
H, 0, group (P >0.05). the luciferase activity in the miR-543 mimic + pGL3-TFPI 3’-UTR group was significantly lower than
that in the miR-543 mimic + pGL3-TFPI 3’-UTR mut group (P <0. 05) ;the luciferase activity in the miR-543 mimic + pGL3-
eNOS 3'-UTR group was significantly lower than that in the miR-543 mimic + pGL3-eNOS 3’-UTR mut group (P <0.05). The
expression level of miR-543 in the miR-543 mimic group was significantly higher than that in the control group and mimic-NC
group (P <0.05) jthe relative expression levels of TFPT and eNOS in the miR-543 mimic group were significantly lower than
those in the control group and mimic-NC group (P <0.05) ; there was no significant difference in the expression level of
miR-543 , TFPI and eNOS between the control group and mimic-NC group ( P >0. 05). Conclusion Inhibition of miR-543
expression could be resistant to H,0,-induced HUVECs injury, increase cell viability, inhibit oxidative stress and inflammatory
factor levels,and elevate antithrombotic ability.

Key words: microRNA-543 ;endothelial cell injury;oxidative stress;inflammatory factors ; thrombosis-related factors
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MATEZE'" . 1% RNA (microRNA,miRNA) &2—2% 1.1 fﬂiﬂ’ﬂ\ﬂ%ﬂ'ﬂx%ﬁ HUVEcsm’Jﬁ%IJJ@

BRI K2 18 ~ 25 MR A i sk IR DR LT Doy 3R R AA S B0 R AR UK S

RNA , B 5 55 5 K TP S MRk R 3 ik, J2— 2% ( Dulbecco’s modified Eagle s medium, DMEM) Je4
FEIEH AR T IR, miRNA 205 L0 R EEE B 5 Gibeo 277, miR-543 mimic
PERREAE T R, 24 M R e by Ry BOUPIEAS IR mimic-NC, miR-543 inhibitor JJ¢
WEAGME A BFSE & B, miR-543 76 jhRg % - | W N inhibitor-NC Y1 [ -3 35 35 ] 240 R A7 BR

Zi}%ﬁ*ﬁ* ﬁﬁ%ﬂ’]'f}%ﬁg’ﬁz% [69] ,f#/\*_‘ml,_gm j i? IJ Llpofectdmlne 2000 ﬂ:ﬂ RNA ?ﬂgmlﬁ

RN P 1 FIBF I R, e Ak mrgg o X g 271 ST
11T W 2E miR-543 X} i 48 1k & (hydrogen peroxide,
H,0,) %S0 #2402 (human venous endo-

B¢ 8 1 B8 A T4 =X 2 W ( quantitative real-time
polymerase chain reaction, qRT-PCR ) & 3z 7| &5

H H 7K TaKaRa 2\ 5], PY B 48 S0k 38 (methyl thia-

thelial cells, HUVECs ) H AR 3 5 AE S I3 01 IfL A
TEIRARSE R B2 W), W) R HE e A R P AL
5 A L P B AR AR A5 03 ) AL T S S I

zolyltetrazolium , MTT ) iXF| & H B LAY AH
PR\ &, #8 A A W) 1 Ak B ( superoxide dismutase,
SOD) &bt H T E AL ¥ i ( glutathione peroxidase,

el BRI P A 9 0 R BT W 5. CSHLPe) . 73 — 2 ( malondialdehsde, MDA) . 815
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AT A A RNA-S43 X5 A 07 S H VK P4 B2 400 S AL L4 5 - 235 -

A (nitric oxide, NO) £ I35 & H R 5t LAY
TAEWZR AT, S S BE BT GE % ( radioimmunoprecipita-
tion assay, RIPA ) 2 ifu 24 ff v 45 Y LA 9% 96 ( pheny-
Imethylsulfonyl fluoride , PMSF) F1 — 145 ik B /i ( bicin-
chonininc acid, BCA) & H E =M ERF W 5 g2
RREYHARBEFE T, PT A A A ZR-18 (interleu-
kin-18,1L-1B8) | Ifil & 21 ffs 5 Bt 43+ ( vascular cell ad-
hesion molecule, VCAM) 1 4 Jitg [7] 4 Bt 43 T ( intercel -
lular adhesion molecule, ICAM ) 1. Ifil # ¥8 7 & H
(thrombomodulin, TM) ZH 2[R T3k 2414 ( tissue
factor pathway inhibitor, TFPT) | N jZ 5 — 4 AL & A il
(endothelial type nitric oxide synthase, eNOS) —#i ¥y
HZEE Abcam 2\ A, 53 5 & 2 22 Ot 2 ( fluorescein
isothiocyanate , FITC) Fric S bt th 3 . 2 JFH I bR ic 5
UL B AL st b2 S AE YA PR A B H b -
3-8 B = B ( glyceraldehyde-3-phosphate dehydro-
genase, GAPDH ) — 4| FITC #53C /)y BT S — 4L
FITC pRic F4H 55 —Hiy B RO -84 ) T
AR F 23R il i 5 PR A I 3R] & 0 13 T
B AE YR A PR | 5 405 246 1 3 6 [ Ther-
mo Fisher Scientific /5], ABI 7500 SZH B8 4 Fiff 4% 2
N &G B & 1 Applied Biosystems /A i), Z W REH,
VKA A A AR A= i BE o i (T AR ],
OdysseyZL AN 118 & 42 1 F 55 [ LICOR Bio-sci-
ence N,

1.2 ZHH*E

1.2.1 HUVECs ffksMEFR 4 HUVECs & T &
B8 10% a2 17 ) DMEM | #5737 °C %
RBVr R S5% CO, WMREFRAR R R, M K =
80% ~90% il & LL 2.5 g « L™ AR FIBEUEA T 1L
AR, B2 ~3 d AR T W, 1B 4 ~ 8 AR A K
AT IR S5

1.2.2 HUVECs &y AR A O 80 K Y
HUVECSIKHE AR vE 4320 . (1) % R 20« 4% 5
L1 x10* 4R T 96 FLANMIAH , InA & A {4
UL 10% i 4 E 1) DMEM, & T 37 °C 5 iR
5% CO, IGFAR ST, A4 T HAAT AT Ak
FH, (2)100,200.300,400 pmol + L™"H,0, 4 #4fL
1 x 10* A 4R T 96 FLANMIAR - INA &4 H,0, 1)
DMEM, ffi H,0, % ¥k & 4+ 24 100, 200, 300,
400 pmol + L™" 4K J5 ¥k i 21 A6 57 40 i AL AR, B T
37 C &R ES5% CO, BB F-A %S 1 9F
3 h, (3) inhibitor + H,0, Z{ F inhibitor-NC + H,0,
AL 1 x10° A AUHEEEFD T 96 FLATMIA 45
miR-543 inhibitor FI inhibitor-NC i i Lipofectamine

2000 % gL 50 73 ) % Y 2 HUVECs b, 40 Jifg % 44
24 h J5 , PR LR EE R 300 pmol - L™ H, 0, T
FIAH R 40 B FL AR, B F37 C L IRFL 5 5% CO,
MREFR A i 1R 3 by (4) mimic-NC + pGL3-
TFPI 3’-UTR 2 . mimic-NC + pGL3-TFPI 3'-UTR mut
ZH .miR-543 mimic + pGL3-TFPI 3'-UTR ZH ,miR-543
mimic + pGL3-TFPI 3’-UTR mut ZH & mimic-NC +
pGL3-eNOS 3’-UTR 2., mimic-NC + pGL3-eNOS
3’-UTR mutZf . miR-543 mimic + pGL3-eNOS 3'-UTR
ZH .miR-543 mimic + pGL3-eNOS 3'-UTR mut 41 ; i
i microRNA. org ( http ://www. microrna. org/) 3 {4
Wi H TFPL Rl eNOS fy 3'-UTR X 3 3 &
miR-543 [ 45 & 0 mi. i R A WAk =L R B
(polymerase chain reaction, PCR) §" 14 H} & 4 miR-543
E 57 S B9 TFPI 3'-UTR & %1 #1 eNOS 3'-UTR J¥
B KX 2 By 830 s e R pGL3-basic 2k, 1y
44 pGL3-TFPI 3'-UTR 2k {A& fil pGL3-eNOS 3'-UTR
AR P E A Y pGL3-TFPI 3'-UTR
mut ZAAF pGL3-eNOS 3'-UTR mut ZRAAAE K 7%
MR IO £ A= K48 HUVECs Bfi AL 73 24 mimic-NC +
pGL3-TFPI 3'-UTR #H. mimic-NC + pGL3-TFPI
3’-UTR mutZf . miR-543 mimic + pGL3-TFPI 3'-UTR
#H . miR-543 mimic + pGL3-TFPI 3'-UTR mut #H , ¥
miR-543 mimic #¥, mimic-NC 5 pGL3-TFPI 3'-UTR
B pGL3-TFPI 3’-UTR mutZk {4, i%[6] pRL-TK 2 {41t
T YL B AHI A 25 HAn i b, BOS B4R K HUVEGS
FEHLZ> 5 mimic-NC + pGL3-eNOS 3’-UTR £H . mimic-
NC + pGL3-eNOS 3’-UTR mut £ . miR-543 mimic +
pGL3-eNOS 3’-UTR 2H ,miR-543 mimic + pGL3-eNOS
3’-UTR mut 2, 4 miR-543 mimic 3§ mimic-NC 5
pGL3-eNOS 3'-UTR 1§, pGI3-eNOS 3’-UTR mut Z&fA , %
] pRL-TK RS Ge 3] % dH 4f L, (5) mimic-NC
ZHF miR-543 mimic 20 $%55FL 1 x 10° A0 HERD T
96 fLAAMEIAR H,24 h J5 4 mimic-NC Fl miR-543 mimic
i1 Lipofectamine 2000 %% 435 73 1) e Y 1) 45 20
HUVECs H,

1.2.3 MTT ;%4 HUVECs i&%  H“1.2.27 %}
W& 2H &% 100,200,300 ,400 pmol - L~'H,0, 21 HU-
VECs, &fLANA 10 pL MTT 3851 (0.5 g - L™") 1
BFRATPIEE 4 h 3 LR Rk, LA 150 L
RIS, 5 v 1S min, {5 HIBEAR (ORI
490 nm PRAN G BEAE, T A0 TE 1, A0 =
(1= O RREAMOGREME - SEU 2H RO R ) /%) Bt 20
WG ] x 100% , 53 BC“ 1. 2. 27 v X B4



- 236 - D BBl

http : // www. xxyxyxb. com 2021 4F 5538 %

300 wmol + L™'H,0, 41 .inhibitor + H,0, £ inhibitor-
NC +H,0, 2 HUVECs R _F3R 5 A I A
1.2.4 qRT-PCR # il HUVECs &1 miR-543 #8 %}
RIZE  HU1.2.27 X HE4L 300 wmol - L™'H,O0,
2[ .inhibitor + H,0, 21 1 inhibitor-NC + H,0, 2f HU-
VECs, TRIzol {7 $2 B 4% 2H 40 s RNA | HR 95 S 5% 5%
R & UL 5 R sl ¢DNA SR J5 HH SYBR Green i
17 qRT-PCR, miR-543 5|4 J¥ % : 1E [0 51 ¥ J5 51 Ky
5'-CCAGCTACACTGGGCAGCAGCAATTCATGTTT-3,
RIS 5 H 5'-CTCAACTGGTGTCGTGGA-3"; U6
YERWZ, IEM SIS R 5'-CTCGCTTCGGCAGCA-
CA-3', 101 5| ¥ J¥ %1 2l 5'-AACGCTTCACGAATTT-
GCGT-3", JZ W 25495 °C A8 #: 10 min, 94 °C A5
P 30 5,59 CiB k 30 s,72 °CIEff 30 s, 1 40 MG
W, FEHEE 3 W, R ABL 7500 525 A BigHE
B ZRGiA qRT-PCR j= ) il A5 40 M, 2722 3k
miR-543 AN RN, BAE.

1.2.5 @EgER{LiE4# N HUVECs 1 SOD, GSH-Px
&R MDA 1 NO 7K HU“1.2.27 fixf e 4 |
300 pmol - L™" H,0, #1. inhibitor + H,0, #1 #i
inhibitor-NC + H,0, 21 HUVECs, 43 % #% B SOD .,
GSH-Px MDA NO #5255 & 156 W1 45 754 7 40 i b 2
i BRI 5 450 nm b OGEE(E IF 115 SOD 7%
P, A FH AR 2 340 nm ZEWE Y BE{E 1148 GSH-
Px {5, At BRSO P4 532 nm Kb EE(E T
THE MDA 7P i FH R RN 5 P 540 nm L0
FEEIFHEE NO /K SCse s & 3 Ik, U A.,

1.2.6 Western blot %%l HUVECs & IL-1pB,
ICAM1 ,VCAMI1 ,TM, TFPI % eNOS % 583} %
FE ORCL.2.27 hXF A4 300 wmol - L' H,0,
2H . inhibitor + H,0, ZH Fl inhibitor-NC + H,0, 2
HUVECs, 2 B 35 % 3, H B 22 vp 3R 7 W Ve % 1
UK G B LN RIPA 244 5 PMSF 19IR &
(100 : 1), 24# 401 15 min,4 °C F10 000 r + min "'
B0 R VMR R AR 1 AR R B A R
WA, BCA S HiA A & r i o &, AR5 I
20 g FE S AR I EAT T o SRR IR B 3R TN U T P 2
JE FL UK, SR 213 T i e 2 11 B e A% 31 A PR 2T 4
FME L, 50 g - LT BRSO =R 1 he 4351
A #t IL-18. VCAMI , ICAM1 , TM, TFPI, eNOS .
GAPDH —47{ (BB 43 9.1 2 1 0001 : 5001 :
500.1 :500.1:500.1:500.1:1000),4 Cit iz
B, ZE A FITC 3% PHAFRIC 0 =50 (BB R
1:10000), 2505 1 h, Tris-HCI-nh I8 22 thEh 73 W
BV 3 WRJE , f#F Odyssey £ /MEOE R R Gk
ISR EEAE, LARHI H 188 5 M2 GAPDH JKEE
H AR R AR, SCs A 3 W U4

1.2.7 I EEREEREZE&LN HUVECs 3¢
SEEBEEEME HB“1.2.2” FHFmimic-NC + pGL3-TFPI
3’-UTR 2l . mimic-NC + pGL3-TFPI 3’-UTR mut 4
miR-543 mimic + pGL3-TFPI 3’-UTR 4. miR-543
mimic + pGL3-TFPI 3'-UTR mut ZH }; mimic-NC +
pGL3-eNOS 3'-UTR #{ . mimic-NC + pGL3-eNOS 3'-
UTR mut 4] .miR-543 mimic + pGL3-eNOS 3’-UTR 4 ,
miR-543 mimic + pGL3-eNOS 3’-UTR mut 2H %% ¢
48 hJi HUVECs , 2R HIXUE 't 2R Bl 1 4 56 PR 32 A i
£ 20 HUVECs ™ 5¢ 56 R B Pk, 7™ 3 i Bt
BTl A5 L PRIAG D X 59 8 10 B B AT A

1.2.8 X382, mimic-NC 2B #1 miR-543 mimic 28
HUVECs i miR-543 % TFPI.eNOS E HHXRIEZE
R L 2,27 XS B2 mimic-NC 2H FimiR-543
mimic £ HUVECs, & i qPCR A0 41 g miR-543 #{ %
Foktt, ITHE 1.2, 47 5 R ] Western blot 51 41 fitg
TFPL,eNOS fHHAHXR N, JTER“1.2.67,

1.3 ZitZ4038 % ] GraphPad Prism 5.0 4iit
BAFHATEAR T 5 00 i R BOR U B + BRifi
25(x +5) Row , ZH A LBER FHER R J7 225307, A
PN L8 % ) Bonferroni #5565, P <0. 05 22 %/
gt E o

2 #R

2.1 524 HUVECs ZHfiE b8 X HEZ & 100,
200,300,400 pmol + L™"H,0, 20 HUVECs 4f it i 1
A5k 2 (100.00 +13.23)% . (91.25 +11.64)% .
(75.44 +8.41)% . (56.15 +6.73)% . (31.74 +
4.36)% ,HUVECs 2 Jfd 1% 1 52 v BE 4R i 1 B 11K
(P<0.05), 4 H,0, ¥ % 300 pumol + L™"[f, 4
T3 M 24 R %o BRZHLfY 50% , 2% 96 FBE K5 S Jm 45
W e A P R 40 i, X R 41300 pumol - L7
H,0, 4 . inhibitor + H,0, 41 flinhibitor-NC + H,0, 2
HUVECs ZHpiE 43514 (100.00 +14. 12) % (54. 63 +
6.25)% (80.27 £9.11)% . (53.57 +6.48) % ; 5%} &
ZHH % ,300 wmol + L™ H,0, £ . inhibitor + H,0, Z1F
inhibitor-NC + H,0, 26 HUVECs 40 i i% 4 i 2 1441, 22
S A Bt 2 B L (P <0.05) ; inhibitor + H,0, 4
HUVECSZHHL i 7 18 3 15 T 300 pmol + L™ H,0, 41A1
inhibitor-NC + H,0,41 , 22 WA 852425 X (P <0.05) ;
300 wmol + L™ H,0, #{ 5 inhibitor-NC + H,0, #H
HUVECs ZHRI0E 1 2 RIEge i L (P >0.05)
2.2 4 73 HUVECs & miR-543 83} &&=tk
B %R 4H . 300 pmol - L' H,0, 4 . inhibitor +
H,0, #1 Fl inhibitor-NC + H,0, #1 HUVECs
miR-54347 % ik 43 51 A 1. 00 £ 0. 12.3. 54 +0.42,
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1.38 £0.19 3.83 +0.45; 5%} FRLH H#, 300 wmol - L7
H,0, 2H . inhibitor + H,0, ZH 1 inhibitor-NC + H,0, ZH
HUVECs 1 miR-543 AHX 55 0 &0, 2R A S5
%3 X (P <0.05) ;inhibitor + H,0, 41 HUVECs
miR-543 AN A i i E KT 300 wmol - L7'H,0, 4
Al inhibitor-NC + H,0, 4, Z % ¥4 G it 2% & X
(P <0.05);300 wmol - L™"H,0, #{ 5 inhibitor-NC +
H,0, #f HUVECs ' miR-543 X} ik & i 2% H
gt X (P >0.05),

2.3 4 A HUVECs # SOD #1 GSH-Px i& %% MDA
FMNO K Fiei HiRUWEKIL, HXHALNL
5,300 pmol + L™"H,0, #HF inhibitor-NC + H, 0, 4]

*F1 4 HZHAah SOD 1 GSH-Px &4 MDA #1 NO 7k F Lk 35

HUVECs 1 SOD F1 GSH-Px 7% 14 . NO 7K F g & %
i, MDA JKF- & 2% F &, Z R B A G FE X
(P <0.05) ; inhibitor + H,0, 45 %} #& 41 HUVECs
1 SOD FIGSH-Px {4 . MDA NO /K F i 2% % T
it X (P >0.05) ;inhibitor + H,0, 4| HUVECs
i SOD F1 GSH-Px 3 P, NO /K F B & & F
300 wmol + L™"H,0, #{ F inhibitor-NC + H,0, 4H,
MDA 7k F & 2 % T 300 pmol - L' H,0, ZH Fi
inhibitor-NC + H,0, 4, 22 % ¥ 4 4 il % & X
(P <0.05)3;300 pmol + L' H,0, 41 inhibitor-NC +
H,0, #41 HUVECs /1 SOD Fi1 GSH-Px {4 . MDA FI
NO 7K e 26 S g it2# i L (P >0.05) .

Tab.1 Comparison of the activity of SOD and 6SH-Px and the levels of MDA and NO among the four groups (x x5)

2451 n SOD/(U - mg™") GSH-Px/(U - mg™") MDA/ (pmol - L™") NO/(pmol + L=")

Xt HR 4 3 25.12 £3.11 152.46 £20.11 2.11+0.28 45.67 +5.23

300 wmol - L=' H,0, 41 3 16.91 +1.98* 79.36 £9.23° 4.02 +0.50* 24.45 +3.11°

inhibitor-NC + H, 0, 41 3 16.85 £2.01° 75.68 £9.01° 4.21 +£0. 54 23.96 +2.98°

inhibitor + H,0, 2 3 23.34+2.97" 132.45 +16.69" 2.87 £0.37" 36.12 +4.36"
I GXF IR A P <0. 055 5 300 wmol + L™ H,0, 21 4% ; 5 inhibitor + H,0, £ LA P <0. 05,

2.4 4 %A HUVECs & IL-1Bg, ICAM1, VCAMI1 1 2 3 4

TM,TFPIfi eNOS EFHEXMRIEZELE LR ILE 1B e WS - —

. -1 4 . . 4

2 FE 1, 300 pmol - L™ H,0, 4 .inhibitor + H,0, 4 AN

A inhibitor-NC + H,0, £ HUVECs H IL-1B , ICAMI

F VCAMI AR FRak i 2 5 T A, 2 /e f VOAML e S s S

Gtz L (P <0.05) ; TM  TFPI i1 eNOS RS

S S e e ——

Tk W EMR T XA, 22580 538 L

(P <0.05), inhibitor + H,0, 21 HUVECs ' IL-1B | TFPT R e S

ICAM1 HI VCAM1 4 H AH X R ik & B & K T

300 pmol + L™"H,0, 41 Hl inhibitor-NC + H,0, 41, % NS D - - o=

RWEGIT¥E L (P <0.05) ; TM  TFPI f1 eNOS

SRR G L ( ) H1 eNOS 2 o W GNP S

R 2235 1 B 25 5 T 300 pmol - L™'H,0, 41 Al
inhibitor-NC + H,0, 41, 2 R ¥ H G il % & X
(P<0.05), 300 wmol - ™' H,0, 415 inhibitor-NC +
H,0, 44 HUVECs 1 IL-13 . ICAM1 VCAM1 ,TM . TFPI
Fi1 eNOS i FAHXT R ih i AR 22 R ¥ TS it22 3 X
(P>0.05),

1. % H8 #0;2: 300 wmol - L~
4 ;inhibitor-NC + H, 0, 41,

1 4 ¢4 HUVECs #0 & IL-13,ICAM1, VCAM1,TM,
TFPI #1 eNOS EH Ri&

Fig.1 Expression of IL-18, ICAM1, VCAM1, TM, TFPI
and eNOS protein in HUVECs among the four groups

H,0, #; 3. inhibitor + H,0, 41;

%2 4 % HUVECs A IL-18,ICAM1,VCAM1 ,TM,TFPI #1 eNOS & B X} RiXZE L%
Tab.2 Comparison of the relative expression of IL-13,ICAM1 and VCAMI1 protein of HUVECs among the four groups

(x£s)
15 IL-1@ ZE A% ICAMI ZE AT VCAML ZEFAHXT  TM 25 A% TFPL 2 FIAHX)  eNOS 25 AT
bamiel 3 1.00 +0.12 1.00 +0.11 1.00 +0.12 1.00 +0.13 1.00 +0.13 1.00 +0.13
300 pmol - L™" H,0, 41 3 3.12 £0.38° 2.78 +0.32° 3.02 +0. 38" 0.56 +0.07° 0.47 £0.06* 0.39 £0.05*
inhibitor-NC + H,0, 240 3 3.32+0.41° 2.85 £0.35" 3.21 +0.40° 0.52 +0.07° 0.44 +0.06" 0.35 +0.05°
inhibitor + H,0, 4 3 1.87 £0.20% 1.89 £0.24% 2.12 £0.30® 0.82 +0.10% 0.76 £0.09% 0.72 £0.09*

1 s 5% HRZE L #R P <0. 0555 300 wmol - L~' H,0, 41 inhibitor + H,0, 41 44 P <0. 05,
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2.5 3 ZH HUVECs 3¢yt H B 5 1% . miR-543 8%
FIZERK TFPI 1 eNOS EHMEMRIEELLE %45
WA 2 #1% 3, mimic-NC + pGL3-TFPI 3'-UTR mut
ZH .mimic-NC + pGL3-TFPI 3'-UTR 2 .miR-543 mimic +
pGL3-TFPI 3'-UTR mut 4, miR-543 mimic + pGL3-
TFP 3'-UTRZH %'t 2 i 5 7 7359 1.00 = 0. 11
0.96 £0.11.0.98 £0.11.0.58 0. 07 ; mimic-NC +
pGL3-TFPI 3'-UTR mut £ . mimic-NC + pGL3-TFPI
3’-UTR 4 .miR-543 mimic + pGL3-TFPI 3’-UTR mut
HECEMHEE R ZER LRI E X
(P >0.05) ;miR-543 mimic + pGL3-TFPI 3’-UTR 21
P % W P B E R T mimic-NC + pGL3-TFPI
3’-UTR mut 4 ,mimic-NC + pGL3-TFPI 3'-UTR 2 1l
miR-543 mimic + pGL3-TFPI 3'-UTR mut 2 , 22 71
A4t E= L (P <0.05), mimic-NC + pGL3-eNOS
3’-UTR mut 2 , mimic-NC + pGL3-eNOS 3’-UTR 41 .
miR-543 mimic + pGL3-eNOS 3’-UTR mutZH ,miR-543
mimic + pGL3-eNOS 3'-UTR £H %% 56 2 i 15 1 43 5 N
1.00£0.11.0.97 £0.12.0.98 £0.13.0.51 £0.07;
mimic-NC + pGL3-eNOS 3’-UTR mut ZH . mimic-NC +
pGL3-eNOS 3’-UTR £ .miR-543 mimic + pGL3-eNOS
3'-UTR mut 2150 3R B0 P LU 80 22 S R S8
(P >0.05);miR-543 mimic + pGL3-eNOS 3'-UTR
2H 75 2R WG M 2 3 R T mimic-NC + pGL3-eNOS
3’-UTR mut 2{ .mimic-NC + pGL3-eNOS 3'-UTR 44
miR-543 mimic + pGL3-eNOS 3'-UTR mut 21 , % 713
A it % & X (P<0.05), miR-543 mimic 4]
miR-543 FH %} 3 ik 1 W 2 & T % R 41 R mimic-NC
H, 2R HAEGIFEL(P<0.05); X HAY
mimic-NC 2 miR-543 RIKIK VL2 7 TS 112
B (P>0.05), miR-543 mimic 24 TFPI FI eNOS
B UM R A i 1 AR X BRZHL R mimic-NC 41, 22
FAGEH AR (P <0.05) ;X 4 5 mimic-NC
41 TFPL I eNOS 3 AR 0K i Ll 22 S o ge it

FRL(P>0.05),
1 2 3

el iy D

N S — S

1: X% HBZH ;2 : miR-543 mimic 2 ;3 : mimic-NC 4 ,

B2 ¥}88ZH.miR-543 mimic 44, mimic-NC 28 HUVECs
TFPI #1 eNOS &8 % i%x

Fig.2 Expression of TFPI and eNOS protein of HUVECs in
the control group,miR-543 mimic group and mimic-NC group

#3 XEEZH .miR-543 mimic £8 .mimic-NC 28 HUVECs H
miR-543 % TFPI #1 eNOS & H B3 RiZB LK

Tab. 3
TFPI and eNOS among the control group, miR-543 mimic

Comparison of relative expression of miR-543,

group and mimic-NC group (x%s)
g5 miR-543 A%} TFPI A% eNOS %t
X HEZH 3 1.00+0.12 1.00 +0.12 1.00 +0.13
mimic-NC ZH 3 1.10+£0.14 0.99+0.12 1.02+0.13

miR-543 mimic 1 3 3.56 +0.44° 0.43 £0.06* 0.37 +0.05"
Y 5 X B 4L FT mimie-NC 41 Fe P <0. 05,

3 itig

M £ A TS St O WURESE iR M | 2
R I R it R B A5 , DRI AR i 118 i 28 S BRE 3
BRGNS Z — . IS R
S AL A R BEREE 2 RMEH . IEEIEOLT , 6%
{14 DA R 20 L 805 068 I 49 ) /Dl 2R BT L 1EL >4 PN Bz
A0 AR D B ORI, 235 [ J) BB L, 5 B A%
TERG, PRI, PN B2 20 M 235 R AT D B Y 56 2 15 75, X 1f.
Fe kR BB . BT, NHUVECs B
A 5B N AR A2 RR A, DT R RAAR S
SRR SY N G, AR RSN HL0, iR
HUVECs , # IS P R 4 it S8 A et s A, 3 1
ZE0F miR-543 TR AR ML 05 b 1) KX A BE

AHE 5% 45 R %, 300 pmol - L7 H,0, 41,
inhibitor + H,0, 44 #/ inhibitor-NC + H,0, Z{HUVECs
20 55 M A T IR 4, miR-543 AN A B i
5 T % B 41 5 inhibitor + H,0, 20 HUVECs 4 g 15 P
BT 300 pmol - L™'H,0, 20 F1 inhibitor-NC +
H,0, 41, miR-543 i %} & 8 & B # L F
300 pmol + L™"H,0, #HF/l inhibitor-NC + H,0, 2H ;i)
WI7E H,0, #5301 HUVECs ', miR-543 £k @ ¥ I
I, 200 M 1 S 2 ARG T R miR-543 KGR )5, 40
O3 PE B, R miR-543 18 145 N B E AL
il e R FEE ZEME R . AR SO0, LA
A TR AT B ROS, fff ROS [REFFAZS, HLIAN
B A AU SOD  GSH-Px 245 2k 3488 4 Mt & AL By
RGBT, MDA 2 A8 i 4k, & &
AT Sz e [ H 2K T K 4 B A A R B B )2 AR R
AR A AR B . ARG R BN,
300 pmol + L™" H,0, £ F inhibitor-NC + H,0, 4
HUVECs H SOD 1 GSH-Px %1k \NO 7K F- i Z % T
XPHEZH, MDA JK P 2 25 5 T X B 415 inhibitor +
H,0, 41 HUVECs 1 SOD Fl GSH-Px %% .NO 7K F-
2% 5 T300 wmol + L™" H,0, #{ Fl inhibitor-NC +
H,0, 4, MDA 7K ¥ i &% T 300 wmol -+ L"'H,0,
2H Flinhibitor-NC + H, 0, 41 ; 3X 13 B #1l 1] miR-543 11y
1 RIKEEASRHAT H,0, 512 R HUVECs i £5 SOD
1 GSH-Px 3% £ T [, B I MDA 7K -, ik S 417 161
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miR-543 15 3R GE G 4 ] H,0, 51 (Y 1l 48 N e 4
i o IS PR 2 P AR E SN 2 I A T B i i
FEE I, N AEIN AR T %A S £
Toft 2 PR 7R B 43— 09 7= A 0 1 40 i 1) PN R
20 0 ) B R AT S e S I L AR SE s SR R, 50
HAZH [ #,300 wmol + L™"H,0, 4 . inhibitor + H,0,
41 1 inhibitor-NC + H,0, #H HUVECs H IL-1B,
ICAMI F1 VCAMI A X} 335 5 2 3% T 5 inhibitor +
H,0, 4 HUVECs 1 IL-18 . ICAM1 H1 VCAMI1 #H %}
ik B EILT 300 pmol - L~"H,0, ZH#/ inhibitor-
NC + H,0, 4, i B0 4] miR-543 {3 23k Befig Bl
8 H,0, 8| # iy HUVECs ' IL-1g., ICAM1 F0
VCAMI 3 35 /K S b 3, dF i 0 6l H,0, 3y
HUVECsHY R AE I LA b BIF 57 45 S 22 01, 41 i1
miR-543 3 FRIBREHE AR H,0, 51 P R 41 g A Ak
I 5 R AE L

TESG BRI RE R, 9 i 20 Ao R R RE A I, i
I PR F- 2R 38 0, B AR BT EE A 32 24l | ihisé
I PR3 B 3 Ak SR a0 9 A o ) R, AT S 3
SE L 04 A T R A IR A5 L T 22
A T 0L P B A0 1 — o 255 PSR 2 11, 3 a1 i
20 60 4 L R B N S RE SR A AR P R T [
WATIR R C St Mm% EHT g 0 . TP
SR R AR B A, R AR Ak T A P B AN i
U, TR R T M, B8 BH T M 5 5 1 3
RGIERE " . NO g N B LR RIRA B 7, HA Y
CIQUKEREANIIRAN 78 &=L I 57 i R 7= K
P& LR AMHIF-4 LAn s 5t 5 2 M e o 2
N R Az S A R RS, NO B0, 5 3
A T2 . A i 5% 45 SR Wo/R, 300 wmol - L}
H,0, 2{ .inhibitor + H,0, ZH Fllinhibitor-NC + H,0,
20 HUVECs H1 TM [ TFPI F1 eNOS & [ A X} 2235 5 &
NO 7K F i & Ik F X B8 4 ; inhibitor + H,0, 41
HUVECs #1 TM , TFPI 1 eNOS & {4 M %t 25 ik & &%
NO 7k F & % & T 300 wmol - L~' H,0, #i i
inhibitor-NC + H,0, 41, $Ja B #1il miR-543 fYid Fik
REREBELAS H,0, B[ TM  TFPI eNOS J NO ik
TV HIREAR, $2 - PP ) miR-543 3k AR % 18 1 ] 45
TM . TFPI,eNOS F1 NO 14 3 35 4 BH % i #2149 T8 1% o
#H— W5 & B, miR-543 mimic + pGL3-TFPI 3’-
UTR 41 %¢ )t % i 15 M 2 3% X F miR-543 mimic +
pGL3-TFPI 3’-UTR mut 4, miR-543 mimic + pGL3-
eNOS 3'-UTR 41 %¢ 't & B ii% 14 1 2 Ik T miR-543
mimic + pGL3-eNOS 3’-UTR mut 2f ; miR-543 mimic
2H miR-543 A XF 2% 3k i B 35 5 T B8 41 F1 mimic-
NC 41 , i miR-543 mimic 2 TFPI Fil eNOS % 3 ik
B T BEZH AT mimic-NC 20, 560 miR-543 fig
fi%3m 1t BT B ) TFPT A1 eNOS [y 37-UTR X I3k 1)

) TFPL F1 eNOS 1763k,

25 | ik, miR-543 78 H,0, 5519 HUVECs
Feik L UE, M miR-543 RIKFEWE AL H,0, i S
(4L I 38 RN 98 E B2 7, BHL A% H,0, 55 %) TM
TFPI.eNOS il NO %3k F i, I+ H miR-543 fgfg &
LR A 45 TFPL Fil eNOS [ 23k, ASHFFE T RE S
WS ILAE PN B S8 AR 453405 14 23— ML 3 (AL 3 i A 30
miR-543 FIVE M I PR B I6 MR TP B A 5 i a5 o
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