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Role of miR-126 in myocardial ischemia reperfusion injury

and its influence on myocardial cell apoptosis
Lang Mingjian ,Wang Yue ,Li Zhi,Chen fJiao ,He Peigen
- (Department of Cardiology,Dongfeng General Hospital Affiliated to Hubei University of Medicine)
[ Abstract]Objective : To explore the mechanism of miR—126 in myocardial ischemia reperfusion injury. Methods :In vitro, myocardial
cells HOC2 were divided into 6 groups,and the myocardial cell simulated ischemia/reperfusion(SI/R) injury model was established,
transfecting with the miR-126 mimic and miR—126 inhibitor. The expression of miR—126 was detected with real time—PCR in my—
ocardial cells;apoptosis was detected with flow cytometry;and the expression of caspase~3 and its fragmentation were detected with
Western blot. In vivo,healthy female Wistar rats were divided into 5 groups,and ischemia/reperfusion injury model was established.
They were respectively disposed with the transfection of empty GFP, miR-126 mimic and miR-126 inhibitor virus. Myocardial infarc—~
tion range was detected and the myocardial cell apoptosis was detected with TUNEL. Results : Compared with those of control group,
the expression of miR—126 in myocardial cell HOC2 after SI/R was significantly reduced and the rate of apoptosis increased signifi-

cantly. Up-regulation of miR~126 expression by miR-126 mimic could raise apoptosis rate and reduce caspase—3 expression signif-

- icantly. On the contrary,down-regulation miR—-126 expression
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by miR -126 inhibitor could reduce apoptosis rate and raise
caspase—3 expression significantly. Compared with that of con—

trol group ,myocardial infarction range increased significantly in
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I/R group, myocardial infarction range in the I/R+miR—126 mimic group reduced significantly. TUNEL test results showed that com—

pared with that of control group,the myocardial cell apoptosis rate in I/R group and the VR+GFP group increased significantly. Com—

pared with that of I/R group,the myocardial cell apoptosis rate in I/R+miR—126 mimic group increased significantly, while myocardial

cell apoptosis rate in the I/R+miR-126 inhibitor group decreased significantly , with statistically significant differences(P<0.05).

Conclusion :miR-126 is down-regulated in myocardial ischemia-reperfusion injury and that the promotion of miR~126 may promote

myocardial cell apoptosis,while the inhibition of miR—126 may protect against myocardial cell apoptosis caused by ischemia—reperfu-

sion.

[Key words JmiR—126;ischemia reperfusion injury;experimental study

FEOMERFT, 2O ERESERE
THEEREZ —, BRET KBRS
Rk , B9 S dste o o UL 0L 8 2 BE S B ROBFE 0L (H S
INECUEEH AT RERR 7, TS O T REFRIR
U A B R R W 4 SRR AL LR 1 7
7 Y3 45 (ischemia/reperfusion, /R)M, B il RI&
§7 O REBR TR, VR 3R B —KMERE, Bk, T
f# UR WAL, NI E Wbk i e s T &
ER VR EEEEMALENL,

HAETXT VR B9 R AV HIFAEBRE, /D

AF RNA(miR)7E0 M R et —ERE

ERPFFTAIHA . miR B—FBEEAYFESHTS RND,
A 2 MEHRAR, miR EEEETIEERE
f# RNA(mRNA )3’ $RiERAS X (3’ -UTR) , #MIHImRNA
S FHIEE, miR-126 2 miR FKKEH— 5, 7E40H
AREFURNEMP REEEERY, AWK
HHEF miR-126 H#iA, GRS HI MMM LR FH
Fix, ATMENER, 5.0 M EERERET,
Wang S54E B miR-126 REH 57 1] 93 15 40 o) 1L 8¢
AR, TT DAME A R A M B B A M SR B IA T Y
WE, BETET miR-126 £ UR HEIER M A
B, AR AR H A L, ik, A STE R R AL
3T T miR-126 7E VR H§I 6] BEVE FPLE , #E—
BT VR BIRAHLHIFIA] RERS T BUAITHE A .

1 #Efns

1.1 2E2HH5EN ,

Lo ALERAR HOC2 W A 3 [ Am M A= 3 S OB P O L3S
‘FE ¥ DMEM ¥ B 2% & Hyclone /A 8], XBS-09 4 it 5t E i %
B B R B SR S A RA R, BE AR R4
. B ER  F BRI B £ E Invitrogen 22

Al, WAL R EERN & B2 E BD AH], gRT-PCR
A B 3= [E Applied Biosystems 23 5] ,miRNA $2 B # %
EA AW X E Ambion A F ,miR-126 NS5 H ¥
A8 Qiagen /A F], miR-126mimic,miR-126inhibitor. ¥ B
Fr3l B X B P 5 BB AR I B I S A A A
& FifA Lipofectamine™2000 %5 %2 iA 3| & W H 2 H Invitrogen
Ao PURB B-actin Hbk SRHILKR caspase-3 RIHLRfEH
BR Bk SR it B LS (HRP) AR IE A LU 2E 50/ B L L
EF RIS AR PSR EY B AERAF BCA E
Y I RN & AR R B B R R AP AR
BT, UHR 2, i (TEMED) BB 5 Z /% (PVDF) X B
%[E Sigma AR, TUNELRH &M AR+F KAHE,
miR-126 F1 RNU6B i 5| ¥ /¥ 3! ; 126f, CGCTGGCGA -
CGGGACATTATTAC;126r:,TGCCGTGGACGGCGCATTATTAC;
U6f ; GTGCTCGCTTCGGCAGCACAT ; Ubr: ATGGAACGCTTC -

- ACGAATTTG,

12 Fi
1.2.1 HEAEARRESE O HOC2 5558 T DMEM 15

S BEFE A (10% 84 05 .37°C.5%CO, JRFATEE),

BOS B KB TR 825506, #% 0.25% ¢ [EEsH L4
Jfd,3 min J5RER H BREE BB I N ASE SRR A ILTE AL, H A
AU SESE IR TR VP A MR R 1 4 FE S5
FIRELE,

1.22  BS7.00 U4 g A 401 8k 1 /75 78 7 (simulated ischemia/
reperfusion, SYR) AR LIRS EBEAINE A DMEM 53

- FERBRL , 5 5%C0, F1 95%N, HIIR A AR T4 i S

FBRI , O ULERAE HOC2 3535 Fra Mk ¥ 10 h, 5%
MR 37°C5%C0, F1 95%N, HIIR-&S4& , T sk & (ki )
R 2 R RGN B - IE % ) DMEM 5558 B
B 2 h, B E R (T )BEL

123 4ipEsrel SRS O HOC2 43 6 4 Con-
trol 25 , #5444 T 153% ; Control+miR-126mimic #H, #EYL miR-
126mimic (A £ P BIHRE ) 5 B L4 4 T 353% ; Control +
miR - 126inhibitor, £ ¢ miR—126inhibitor (¥ B3] & Ui 91
YE) B #HAE T 535 ;SUR 41, BRIl 10 h /5 HW#EE 2 h; SV



— 1183 —

EEEERICH%M 2017 ££58 42 %55 93 (Joumal of Chongqing Medical University 2017.Vol.42 No.9 )

R+miR~126mimic 21, %% miR—126mimic /5 BRI 10 h /5 E#E
# 2 h; SVR+miR-126inhibitor 4, # 3¢ miR—126inhibitor /& 5t
Ifl 10 h JEE¥EE 2 h,

124 BhYEMERAE WY Wistar AR, WEILERR
BLEFHMEFTARA A, E7FES : SCXK (§ )2008
0003, A& 320~350 g, W HLAM T ER LS 1 A
BREXENIEEAEAE, SN EE LI m
DABGE , Ry . R ST 10 o/L IR B HZ4H, 50 mg/kg FREA
JE ¥ R B Mz B 5 , M B R T, R AL, 8 T R4 B
K (B PR FE 70~80 K/min, WS & 6~8 mLkg, P BT
5] AL 1:2) , TAEMIEE 4~5 AHIEME 3 om BIRMTYIO,
St BAVRITI M, -0 BER B8, 6/0 iR E S R 454L
ZeSEIR B BKATE SRR ES , LR IR Z e — R4, 3
YEBRMARRY , 1 E B REE L B B AL AL LER 3Rk, M0
F &~ ST Bt S m s, L AR R A N8 H 5k
LAY ; SR M FFEE 30 min, ZSFIRHBRHE  FTHIEE LUKE
MLFEREYE , SR AR, 548 120 min JSALSE R BIFE
HAKBOEBTEELR, TRHYS SH, BFRA
(Sham) : ZFLRAEA L3k ; SR/ FFHE 4 (/R ) « 3% UG
J7 ¥R 1L 30 min 5 FHE 120 min, VR+RERMER
(GFP) . DLNES&F GFP MSHR,7 d SR BER %
111 30 min 5L 120 min, UR+miR—126mimic £1: /0L
AT miR-126mimic FBRTE,7 d J5# BRGEEr BL R
30 min J& FE#E 120 min, UR+miR—126inhibitor 41 0>l

5% miR-126inhibitor FBREE,7 d FI B AR

30 min [EEMER 120 min, BRFHERNEKXFAEZ/EED
MNEZEFTREEE., SHAR 8 H(RIEZRBIIA
BF 6 5), IR HBLOHRK MR th i SRAFET IR B
FZARFH BT RFAEE )

125 qRT-PCR #&ll.0> L4 B miR-126 F3ik qRT-PCR
#eill Control £H 1 SR 4.0 L4 miR-126 Rk &, K BRI
FlEVHEBLC UM S RNA FHEE , B BHEA miRNA
00 SV BE NS , HEAT R 4% % , QRT-PCR {483 miR-126
FIkE, K %450 °C.2 min,95 °C.10 min,95 °C.15 5,60 C.
1 min, ¥3# 40 MMEIR, HZRFH RNU6B,

12,6 WAGEARCWHABRAT RAMEARBN 6 4.0
SR HOC2 VTS0 , ARAMAFE PBS Ve . 14 1LJ5 i Bk BE
1x10° A/ mL ¥ BE 0 40 MR WG , BS 035 9 WS PBS Wik,
100 pL Binding buffer &P 4IH/5 5 Annexin V-FITC i8%J,
| hA LG, SREF 3K, |
127 Wester blot U FIFX T S4B BB o
HEH ,%E‘ KF BCA BHME RN S ERER T caspase-
3 RHBE A BRERAERE , RS ERBEH
HE, B4 LFBRINA Loading buffer 1P 3 & 85 /5 ¥ 7%
. 4 SDS RV BLIREERL , X8 MM LR, BAA B

BRIk, 2 E TR B RN R AIEE , —hUEE .
¥ 1:1 000 HEHA GEE _HBYE . BREN, %A
Odyssey S ELLAMEIE R RS (3£ E LICOR A &) ) T
Ji I A Labworkd.6 4387 H &R KB, R B-actin &
KRIE,
128 HELPUEFEE WK BAY.O I SR LEREE 4
HRIME O, BAELCEHARTERE, RAREN
MRS A OE YA, BPIE RO UL R 5 6 TSR
K OACHRaERAE 6, FIH IMS BEMTRE (B4
Olympus 2\ 8] ) HEEFL X BARMA L ERER, F4/RA
DRBLESIBAT 4 B, 854 0.1 em, RIFHE® S
REGTE 10 BB T HTMT, BHEREE=-BERX T
BV LR RER x 100%, '
129 TUNEL WZE-LUMRAET 008 A B oke,
PBS YL /5 FIHIM B4 A Triton X100 £ 3, 4 TUNEL
RABLREBGFMABRR P, ZREBLHE 2 h, AR
DAPI, BHEETIRE,
1.3 sit$a=

SFH SPSS 18.0 A% GraphPad Prism 5 48k 3474
A, RN EER BN, AR s iREE (v +
$)FTR , 2 LI AR AR ¢ 1000 ; 4RI R B R 2%
SYHF , LRI AR A LSD—t Bk, ABKHE =0.05,

2 & B

2.1 S pLEmAE HIC2 5 WLk o B VE 45 & miR-126 & &
BeAk

qRT-PCR Ml 45 3R 87~ , 5% B4 (0.97 £ 0.09) A Lk,
LB HOC2SUR J& miR—126 #35(0.32 £ 0.02) B B AR
(¢=12.211,P=0.000), 21E 1 FiR,

1.5 1

—~ 1.0 9
2§ 0.5 a

0.0 J
*THE4H SR

a: SR L, P<0.05
B OB HOC2  miR-126 FAMMITL
Fig. 1 Expression of miR—126 in myocardial cell H9C2
22 LiAR T miR-126 £ & 28 Plsm oA =6 %R
6 LA IT (BB R 2 4M7) , F=38.75, P=0.000,
ZEIE(LSD- %) B SXMRAT  MHk (12



= gqe4

EXRERKAFFIR 2017 £ 42 %% 9 3 ( Journal of Chongging Medical University 2017.Vol.42 No.9 )

0.3)14 L, 0 UL4H S HOC2 SI/R J5 4 i 1% (3.8 + 0.6) B
& E 7+ (P=0.000); 5 SI/R 4H (3.8 +0.6) # kb , % A miR-
126mimic I 1 miR-126 ik 5 HMFAT -3 (5.3 + 0.8) B B
141 (P=0.007) , i % F miR—126inhibitor T miR-126 Fik
JEMMIPE -3 (2.9 + 0.5) B S FEAK (P=0.000) , N 2 FiiiR

Eg 8 ab I :Control ( X}H82H )
B 6 11 : Control+miR~126 mimic
gﬁi 4 i o 11l : Control+miR—126 inhibitor
=K, IV :SUR
’iﬁg& 0 V : S/R+miR-126 mimic

- I T W NV V VI W : S/R-miR-126 inhibitor

A. EVEET A miR-126 Fik )5 , O LR MR TR} HuEk

Control Control+miR-126mimic Control+miR-126inhibitor

10*

@

10° 10' 10* 10° 10* 1

Control SIR+miR-126mimic

0° 10" 10* 10° 10* 10° 10' 10* 10° 10*
SIR+miR~126inhibitor

10'

10 10 10° 10° 10* 10° 10' 10 10° 10° 10° 10' 10 10° 10°
B. Xz 4 it =4 X 1
a:vs [ - XFHRZH , P< 0.05;b:vs Tl - X3 B8 +miR-126inhibitor, P < 0.05
B2 _LifsTiE miR-126 Fi&xT O AL4REE TR NE
Fig.2 Effect of miR—126 overexpression and suppression on
myocardial cell apoptosis

23 LK T A miR-126 & ik 358 UL4E i caspase—3 F ik
LR SUR J& LA K EJRER T 18 miR-126 FKiAJ5 cas-
pase—3 FEIKHYA B B 2UIE (F=47.722,P=0.000) , ZFE LK
7R : 5 SR 4AH I, %A miR—126mimic |18 miR-126 Fik
J& O WLAI MY caspase—3 2235 (35 kD) B i FEAIK[(0.95 + 0.10)
vs. (0.45 £0.03),P=0.000], H-4#% 1 Bt (17 kD) KRB 8 L
FH(1.8 £0.3) vs. (4.3 £0.7),P=0.002], %LU TR
A1 A0  , % Al miR—126inhibitor F ¥ miR-126 ik )5 L
JUL4H MG caspase—3 ik BRI A Giit 2% 8 L (F=15.507,
-0.000) , £ H A SR - O LAY caspase—3 ik (35 kD)
78R 55 2 AR[(0.35 + 0.04) vs. (1.21 £0.29),P=0.000], H 41
A B (17 kD) FEik B FHE[(1.78 £0.32) vs. (0.75£0.18),
P=0.011], ZBAALARMPE T-RIRES, N 3 iR,
2.4 miR-126 5f VR X § & WUAR 5L 58 B 69 %@
e NBT Ju 6 S 50 1E 5 O LA B AR RO L, 3R 7 b
BEH, F=72.417,P=0.000, Z£E HE BN ONUESENEH
5 Sham £H (0.0 + 0.0) 48 Lt , /R £H[(59.4 +2.5),P=0.000]#1 I/

R+GFP ZH[(60.2 + 2.8) , P=0.000].C> LEEFE 715 [ BH &4 i ; i
5 IR #41(59.4 +2.5) # kb , I/R+miR—126mimic £ 0> JLAESE
5 [EI[(69.0 £2.4),P=0.013) BA @3E /N, i UR+miR-126in-
hibitor £H.0> AR FETE FEI[(39.5 + 2.5) , P=0.000]¥] B &k, #*
B miR-126mimic AEAEHE N /R K BLCUAEFETE I, 17 miR—
126inhibitor FEHEREAR.CVEFETEE , AN 4 Fros .,

Caspase-3 Caspase-3 35 kD
17 kD
Breo B-actin [ 43 kD

Control miR-126mimic Control miR-126inhibitor

SI/R SI/R
[ Control (XF41) [ Control (X i )
sk B s
- Control+miR—-126mimic - Control-miR-126inhibitor
6 i 3
b B
4 %21
- ab
< b
2
a 4 g i
2 ;
0 "o
35kD 17 kD 35kD 17 kD

a:vs X4, P<0.05;b:vs SI/R,P < 0.05

B3 _Hifst T miR-126 Fixxh L ALLAAE caspase-3 FikHIFN
Fig.3 Effect of miR—126 over—expression and suppression on

the exoression of caspase-3

—~ 80 a
8 [
~=: 60
*}g*; - I/R+GFP
_}gH“ 40
sg S -l/R+miR—126 mimic
=
¥ 0 D I/R+miR-126 inhibitor

REFE T FELZE AT K
REFE DX UL e S 58 AR IR AL

®ae
LT
900

@00 e
o
g
' 72}
. ) 8

I/R I/R+GFP  I/R+miR I[/R+miR

—126 mimic —126 inhibitor
a:vs I/R,P<0.05

4 FAONETLEERILE
Fig.4 Comparison of infarction size between groups

2.5 miR-126 & /R Kk & Laa 8 = 6 %@
%t TUNEL K614 5404k 23-#r , F=230.408 , P=0.000, &
8 B 7R : Sham 41 (4.2 £ 0.9)%JL-F JEHH & TUNEL 3k {5



EERERKAFFIR 2017 ££ 42 %5 9 8 ( Journal of Chongging Medical University 2017.Vol.42 No.9 )

— 4188 —

FEAA: GO LA KD, 17 /R 400 VR+GFP 280 UL4R ME I8 T 28 AT
ik (334 £ 1.7)%M (337 +1.8)%; i 5 VR 4 (334 +1.7)%
AHEE , /R+miR-126mimic Z1.0UL4HAE IR T3 (42.2 + 2.3) %A
5441 (P=0.003) , Tfii I/R+miR—126inhibitor ZH.C> {JL4H AL 8 T~
R (25.5 + 1.5) % BFEAE(P=0.000) , #H miR-126mimic fig
RN VR A B AL YE T, i miR-126inbibitor A4 [
R T, anE 5 B,

TUNEL

Control

(XFHEZH )

! .

I/R+GFP

I/R+
miR-126
mimic

I/R+ e
miR-126
inhibitor .

[ B inoi26 mimic
Bl rcrp [ vRemiR-126 inhibitor
a

404

30 4
20 4

10 4

O T (%

04
Sham

a:vs I/R,P<0.05
B 5 miR-126 3t I/R kB0 AL4HAR A TR MM

Fig.5 Effect of miR—-126 on the myocardial cell apoptosis
in the I/R rat

3 3% i

(o IREERY BB L ip g i o TN 1| K= B AN I
N9, miR WHIEAZE O NAIE i E T E
BERYEH, HA Yang %7218 microRNA-22 i 14T
SALHIVEER T K BC LR L P 36 45 . Wu S5BHA
1, miR-613 BEMSIE T SRR P4 St T K+ 10
(PDCD10) 9 i 0 JUL St 1 P08 3 5 | 2 A9 AL oL 07
T=, Zuo PSR FTFEARALTT 3000 LR M P
% BBTFEARA T T Hil BEAB FE (X miR—-199a-5p Fik
o0 UL A2 0o FTLR I PR 2455 o

TEAHFGT |, B Se SO LA A B o/ 1 461
Bk | % B0 L48 S H9C2SI/R J& miR-126 %
KB IR, 78 UR 1, 28 miR RFERTITIEE, 6
U, Gao %5 5 #E S IR /NSRS fF 58 & 8L UR
/NSRS miR-195 &k FLC JIL4H g o8 1 28 B (g 34
B, % 4 miR-195mimic J5 O L MR - 3R 01 (g 3
b, W% 4% miR-195inhibitor /> LA ML TR BH S %
i, 33 %35 miR-195 &F#MK Bel-2 mRNA FIEE FH i
B3E ,IAh miR-195 7] G i 1845 Bel-2 {20
WM T, Liu 2500 3R, 8 o v 41 000 B RE A6 T )y
O LR I P 0 5, 3L D B FRAARSE AR,
I E miR-214, #F— 238 13 XF0 WL L HOc2 #%
Yt miR-214mimic REFSFEMCO AT, R3O0
5 YER . %M miR-126mimic |4 miR-126 ik
Jo B TR B B AN, caspase—3 Feik B i FEAIE,
HRA A B (17 kD) FIAH B LT+ 1R FHmiR-126
inhibitor FJ4 miR-126 £k GBI MR, 1E
A caspase KK — 1 , caspase—3 f&= 40 il i T 2
H AR R F . FEAIIRIAT-PUT T LR BT EL
caspase-3 BTG f5 724 17 kD BYTE PR

it — L VR KA, 5% 44 miR-126mimic
P8R E VR K BLO UREBE R B & 5 .0 LU
T2 B0 5 % 4 miR—126inhibitor (91855750
RS R, RRESERVE R T miR-126
FE U LR I P T 4R A TR VR, KB AR I SR
miR-126 7 A B0y ALk i P8 3 2 B0 ) 2R3k St
JAT-VERIBET THF9E , 45 R & B, 76 UR R KRG
WLBR I X miR-126 &34 B PR VA [A] 2 O LZH
PR T ik R S AT R R 5 T R A miR-126 ATk



— 1136 —

ERER ARSI 2017 £5 42 %5 9 3 ( Journal of Chongqing Madical University 2017.Vol.42 No.9 }

& UR SBHOAVEIEIR T, RIERT O IRRRIE
FH. Long &5y %8 , miR-126 T ER X THK
HHf, BB LA AT B A AL AT T R 45 R B/ miR-
126 ZE M A A RN E B T ERAEEY
ER . OAUBRIME AT, O LI P R 4052 1
BOE AR AR P LRI B A i B RO BE T, T
miR-126 BRIEHEOAURE , RE(RHT A4 LT AL,
R E R R, 0% miR-126 FRTHES
RO LA T, Ris RAE N R RSN, B,
#0 miR-126 7€ VR PIRERA NEREM, —75
T miR-126 A LML 2RO NUKE , B —
77 TH . £ R EOH A il B A LA T AR, Tl I R
grfd BBk,

B R, f i PV T P 40 R T LA R
BH%%, Jiang ZUHAN miR-126 @it SPHKRTEEH
70 tEFAZ 5.0 4BHA T , A58 R Xt miR-126
B BAREE T, TEA— SR L E A miR-
126 PA#.C WA AR T BB YIVE FRLE

&8 b TR, miR-126 Fik B9 ma.C JLEk N
A, AN, ) miR-126 ik 7] BE SRR L
WLEARIAT . ABFFTHRE T O LR I P T 4
— R BB T, 3 AR R LR I P T 3 A
A BRIGTT SR AL T T RE BV 25V FIEE A

2 £ X W

[1] Lobb I,Davison M, Carter D, et al. Hydrogen sulfide treatment mijt—
igates renal allograft ischemia ~reperfusion injux"y during cold storage
and improves early transplant kidney function and survival follo&ing al-
logeneic renal transplantation[J]. J Urol,2015, 194(6) :1806-1815.

[2] Chen L,Wang J,Wang B, et al. MiR-126 inhibits vascular endothe—
lial cell apoptosis through targeting PI3K/Akt signaling{]]. Ann Hema—
tol,2016,95(3) : 365-374.

[3] WuK,Yang Y,Zhong Y;et al. The effects of microvesicles on en~
dothelial progenitor cells are compromised in type 2 diabetic patients

via downregulation of the miR—126/VEGFR2 pathway[J]. Am J Physiol

Endocrinol Metab,2016,310(10) ; E828-837.

[4] Wang L,Lee AY,Wigg JP, et al. miR-126 regulation of angiogen—

esis in age-related macular degeneration in CNV mouse model(J]. Int J

Mol Sci,2016,17(6) ; piiE89S.

5] XEF, Bkt 2 8@, % KBS UN R ER R K

BGHT]. BMBERICF2I],2003,38(3) : 234-236.

[6] Penna C,Brancaccio M, Tullio F,et al. Overexpression of the mus—

cle-specific protein,melusin, protects from cardiac ischemia/reperfusion

injury[J]. Basic Res Cardiol,2014,109(4).418.

[71 Yang J,Fan Z,Yang J,et al. microRNA-22 attenuates myocardial

ischemia —reperfusion injury via an anti -inflammatory mechanism in

rats[J]. Exp Ther Med,2016,12(5):3249-3255.

8] WuZ,Qi Y,Guo Z,et al. miR-613 suppresses ischemia—reperfu—

sion—induced cardiomyocyte apoptosis by targeting the programmed cell

death 10 gene[J). Biosci Trends,2016,10(4) .251-257.

[9] Zuo Y,Wang Y,Hu H,et al. Atorvastatin protects Myocardium a—

gainst ischemia-reperfusion injury through inhibiting miR-199a-5p(J}.

Cell Physiol Biochem,2016,39(3):1021-1030. v

[10] Gao CK,Liu H,Cui CJ,et al. Roles of MicroRNA-195 in car—

diomyocyte apoptostis induced by myocardial ischemia ~reperfusion in—

jury[J]. J Genet,2016,95(1) :99-108.

[11] Liu PY,Tian Y,Xu SY. Mediated protective effect of elec—

troacupuncture pretreatment by miR -214 on myocardial ischemia/

reperfusion injury[J]. J Geriatr Cardiol, 2014,11(4):303-310.

[12] ¥4, 8 % 6%, MiR-126 KR0S BT

B R EBMATERIL +EO D ERBTR,2015,13(11):

1041-1046, 10551056 . '

[13] Long G,Wang F,Li H,et al. Circulating miR~30a, miR~126 and

let~7b as biomarker for ischemic stroke in humans[J). BMC Neurol, 2013,

16(13):178. .

[14] M, REMH, B ¥,%. miR-126 X EAhy926 4151 &

AR B FFRA AR R BN B, 2014,30(1):

30-34. "

[15] Li Z,Li N,Wu M, et al. Expression of miR~126 suppresses mi—

gration and invasion of colon cancer cells by targeting CXCR4[J}. Mol

Cell Biochem,2013,381(1-2):233-242.

[16] Jiang C,Ji N,Luo G,et al. The effects and mechanism of miR—-

92a and miR-126 on myocardial apoptosis in mouse ischemia-reperfu—

sion modelf]]. Cell Biochem Biophys,2014,70(3) : 1901-1906.
(FERE: HAL)



