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miR-26a-3p ¥ [6]1F#Z Survivin FTi& 3T H9¢2 1Al
AR R B/ & | {H B 32 i

EEW 97 A A R 4| IE ol o £ | S S (ST

WE BA %7 miR-26a3p XA/ E A (H/R) FETH
KR HLANAL (H9c2 ) $ s mi L HoAL ] . Aid BUW K
AR HO2 L ILAI M AT B4 (1% 0,)6 h, S A AN A I 1]
(2.4 8,12 h) HI7 4008 H/R BEAY 55 B 42, 40
F#r (CCK-8 ) AGN A L3858 35 1 5 B €3 A 00 A L= 375 T v
FLIR M SUHE ( LDH ) /K- 5 S22 56 5 & PCR (qRT-PCR)
28 ML miR-26a-3p FIAEAEZ (Survivin) mRNA FiE 7K
Western blot £ 1 41 ifg /' Survivin 28 [ 215 /K F, ¥ miR-
26a-3p inhibitor & H:BH:XF #] inhibitor NC Survivin %A siR-
NA T 51 47 (si-Survivin) S H B3 M XF B/ si-NC L #E v =
HOc2 AR, b5 47 H/R 17, CCK-8 48 i 45 26 41 g 3%
B K- 5 b 2546 00 4% 20 200 it HP 8 4R Ak 9 I K ( SOD) ) %
P P9 (MDA ) & it S L35 W LDH AKF; i 2 4 i AR
K045 2H A0 M A 1= 7K 5 ; Western blot £ 10 2% 2H 40 it F Bel-2
AHE X F I (Bax) B Wk EL AN -2 (Bel-2) (W6 AL B2 Bk R
A3 ( cleaved caspase-3) Fll Survivin & [ 3 ik 7K W7
ZEHNE miR-26a-3p M Survivin FEF AL 1H R, £ R
5w S A A0 L3, B 2 4R D A SE 4 HO <2 4T 344 5 1
P Survivin mRNA FIEE [ 35K 2 Wi K (P <0.05) , 1
LDH & miR-26a-3p ik /K FZ#i T8 (P <0.05), N
miR-26a-3p FIA T4 H/R Z 5T HOC2 i i 1 4 0 1 |
SOD i Bel-2 8 H 3R IK KT (P <0.05) , [A B R AL MDA
28 LDH BEitE RT3 Bax 1 cleaved caspase-3 & M3
KK (P <0.05) ;T Survivin B2k 7] B 5336 % miR-26a-3p
inhibitor X H/R 55 F HO2 4N ARG AEFH , X6 il
W5 FE P SLE0 R B Survivin J& miR-93-5p AYAIIEA , 4518
miR-26a-3p 7£ H/R 7 5 590 L 40 M 35 455 o v 3 3k, 4 4l
miR-26a-3p F3A W] 3 i f 17] 198 Survivin FILIIH H/R 7
S LA R T A AN

XKFER  miR-26a-3p; LA/ E A OV A7 i A
LKA 4

FESES R542.2
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UTAE | 25O SR 14 4 R AR S8R 28 BT,
EL A AR Y Sk 5 4% T 30 56 SR O JIE g 1
PR RS o S PR B2 00 JE 3 a2 o 97 o 05 B
BT B AR AL L5 O S T i e 43 ) B 5
FR M B 1fiL P98 7 (ischemia reperfusion, I/R) #5145,
RAE  H W AL T SR ST B 2 AR AR
TR B 2 /R #0500 BRI Ik,
WADLONL /R 45005, S48 0 Bomg s 25 9 B
HEE Y, U/ RNA (microRNA , miRNA) Z 5.0 1L
U/R A0 B B2 B2, o, miR-26a 5.0 LA
FYIMIED ) B miR-26a AT K /R 71
LA B T, 3 K RO T AET . miR-26a-3p
Xt 2 P R R % T 40 e 33 7 0 T R AR R
{BSCTOME /R S P E IR WAHGE . 456 EW1R
BRI & BRAF 3G 2 (Survivin) AT GE & miR-
26a-3p FUFEEEA  Survivin fE R T-IREN , 25
VR AU T-" ) 2505 UK B Ll
ML(H92) A Xt 4, H#4/ 2 % ( hypoxia/reoxygen-
ation, H/R) 48 I/R #5445, #83F miR-26a-3p XL L
/R 4 09 52 i A FH AL

1 #MRExF*

1.1 ## HOe2 Wy [ A R B S 5 5% ) O ek

DA ; Lipofectamine ® 2000 %% 44355 1) B
ES Invitrogen /NG TagMan miRNA S e 533k 5]
% TaqMan miRNA €& PCR A &0 Bt niH B
ST R+ A FR 2 Al 5 PrimeScript™ RT reagent Kit
(Perfect Real Time) .\ TB Green ® Fast qPCR Mix i
F HAX TAKARA /A %] ; miR-26a-3p inhibitor & F: ]
%t B8 inhibitor NC .miR-26a-3p mimics K F FPE X
A% mimics NC Survivin & siRNA 4 JFUkE ( si-Sur-
vivin) B H AT R si-NC 0 B 7 B8R A: R
FoA R A A ZLER B A B (lactate dehydrogenase,
LDH) ALY E AL ( superoxide dismutase, SOD)
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TEPE I 8 (malondialdehyde , MDA ) #5332 571 £ g
b i il 3 A ) BB A RS WD At e B0 ) &
(cell counting kit-8, CCK-8) Il F 32 [ MCE 7~ Al ;
Bel-2 #H5¢ X £ 11 ( Bel-2 associated X protein, Bax)
Pk B 40k 9832 ( B-cell lymphoma-2, Bel-2) it
PR TG AL B 2 B R A TiE-3 ((cleaved caspase-3) PILA |
Survivin LA GAPDH HTRI F #[E Abcam /2 H] ;
Annexin V-FITC/ PI %¢ 51X 4% 28 fo 7 1= 46 0355 &
W 1 OGS AP A AR A PR ] 5 Dual -Lumi 30%¢
TG FR Wl AR A JE RS U370 ) B S A IR A R
HARAF,

1.2 FHi&

1.2.1 @3z BoS s H/R i B & 5
W52 IR HO2 AU 57 T Wi 40 M 5 % 2k (% 100
U/L B 100 U/LEEHER 10% G4 10035 ) 1, &
T37 C 5% CO, FEFFFHNIGSR T 4L, B
PR R HOc2 40 i H FLEE 5% 2 70% fl G T,
A 37 CH 94% N, 5% CO, Fl 1% 0, I F246 N
BREREIE 6 h, FEUEAE 37 C & 95% 0, 1 5% CO,
SRR AT I S R

1.2.2 mias g g K W1 HOc2 4 i (i
JEERE T TR )5 270 T 6 FLARH (4 x 10° A~/1L) |, 41l
R F] 80% I, HRE Lipofectamin ® 2000 %4 YL,
FIPEHI 458 miR-26a-3p inhibitor K H: BA M X F] in-
hibitor NC , Survivin % K siRNA T 3 5 K7 ( si-Sur-
vivin) K H AP IR si-NC FE56 L 2= HOe2 40,
434 inhibitor NC 2H .inhibitor #H . inhibitor + si-NC 2H
F1 inhibitor + si-Survivin 20, 7 &% B &5 SRR
(blank 2H) . %% 48 h J5,qRT-PCR Fl Western blot
G 55 I 24 L A Ak %

1.2.3 Zzaxz (1) BRI H9c2 21 i it
17 H/R T3, A0 IR+ % 462 :95% 0, 5% CO, 7%
P E 3% HOR2 41 . B4 6 h &% 2 h; H6R4 41 . ik
6 h Z% 4 h;HOR8 4. 6% 6 h 4% 8 h; HORI12
M. BE 6 h BEE 12 h, (2)4RB (1) MERESE
ARG B E B H9e2 AiiitfT H/R T, 5
ZHANT . X REZ ( Control ) s AR L FE YL Y HOC2 41 U FE
95% 0, 5% CO, F1F T 5% B/ 5 H 4 (H/R) .
KAL) HOe2 AN b AT 64 6 h % 4 h; H/R
+ inhibitor NC 2 ; % 4% miR-26a-3p inhibitors NC K
HOc2 4 i A7 648 6 h E % 4 h; H/R + inhibitor
2H . ¢ miR-26a-3p inhibitor At HOc2 4 i 7E4 T 48
6 h Z% 4 h;H/R + inhibitor + si-NC 4. #; 4% miR-
26a-3p inhibitor FI si-Survivin-NC 1] H9¢2 4H 17

56 h 4 4 h; H/R + inhibitor + si-Survivin 41 . %
¢ miR-26a-3p inhibitor 1 si-Survivin ] H9c2 2 ffd
HEATHE 6 h % 4 h,

1.2.4 CCK-8 #m 7£ 96 fLAHEFF 100 wl/fL
AR MR (2 x 107 /L), %28 (AR B 5 3
W, A 3 EE, rdl B E, BILIA 10 pl
CCK-8 ¥, B T 37 °C 5% CO, HiFANMH 4 h;
FHBERR A E 7E 450 nm ALAIOCEEE (OD) . 4
HEFE M DL IR A0 R RN AR TR R (%) =
1.2.5 & xdnl HAEAH)E, /iR
TR (1 x10° A~/L) , 3 B & vl
25 45 48 Jf rf SOD & ¥ MDA & & & EiE
LDH Bl &,

1.2.6 B % & & % PCR (real-time fluorescence
quantitative PCR , qRT-PCR) #&] 2 kb # f5 e 4
YRITTTE , 43 BN A TRIzol 377 $2 B34 RNA |, 2543
JOGEETHEEE , S RNA WREE M4l G 4%, qRT-PCR
R 2 L miR-26a-3p B9 A ; ## M TagMan miR-
NA e sl ) Gt A T ERV RS B RNA 3005 5
B cDNA, HU2 wg ¢DNA #E1T PCR 4738 ¢ 34 51
518 TagMan miRNA 5 # PCR {5 & U6 B 847
R 2644 :95 °C 10 min,95 °C 10 5,60 °C 30 5,72 °C
30 5,35 MEH ; qRT-PCR K 41 i Survivin (935
ik AR YE PrimeScrip‘[TM RT reagent Kit ( Perfect Real
Time ) Ui B A THAE A B cDNA , # l TB Green ®

Fast qPCR Mix Uil 454 cDNA MM 4T PCR
I, N5 :94 °C 30 5,94 °C 5 5,60 °C 30 s,40
T, 519 )¥ 51 . miR-26a-3p 514 F.5'-CTAGCG-
CGATGCCGAACGTG-3", R: 5'-GCGTGAACGGCCGT-
GACG-3"; Survivin 5| ¥ F:5'-GCATGGGTGCCCCG-
ACG TTG-3', R:5'-GCTCCGGCCAGAGGCTCAA-3';
U6 514 F.5'-GAACGTGCCGGGCGTGCAG-3',R:5'-
GGTGAACGCCGTGGACGCC-3"; B-actin 51 ¥ F.5'-
AGCGAGCATCCCCCAAAGTT-3", R: 5'-GGGCAC-
GAAGGCTCATCATT-3', miR-26a-3p Lk U6 N NS,
Survivin LA B-actin NS, K 222 1T E miR-
26a-3p A1 Survivin mRNA FJAHX} &k &

1.2.7 Western blot #%&m  432H Ab ¥ )5 W SE 40 i Ut
VE, AT AR IOT i, NI I R i LK 4
B, R Am R O R AT 5% BB WA 3 1A
1 h, i A—$T Survivin HTH (1 : 1 000) | Bax Hi 4
(1:1000) .Bel2 HifA (1 : 1 000) .cleaved caspase-
3HUAR(L < 1 .000) F1 GAPDH Hifk (1 : 1 000), T
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4°C W HE R, A DLBAR B AR iE W Bt
(1:10000) F\IEGHIFE 1 h, RS ZOLHR TR
JER A TABER BB AR, R ] Image J 34t
BRSO IR, UL GAPDH NS AL, iHE A
R AR RN & = HIE AW KEE/ NS E
F IR B

1.2.8 AXmpRbampn st HHAEZ
VY 2T e FER T A WS 43 2 A B T 4 A, R
5 x10° DEEYIM, A 500 pl #FERY 1 x Annexin
V Binding Buffer TA/ERE S 408, FARKR A S pl
Annexin V-FITC 110 I ML P BE YL CORTRTETR S,
FIREEEIFE 20 min, AT, FEHUS
P RT3 (% ) = MR T S IR FE Y 40 i A
IrE(Q2-2) + I T A E /% (Q24) .

1.2.9 MEAFXHBHIRELREE  Survivin FHHH
BIRCS FE [N 4t , 25 #8 BIRCS H&[H 541, F ] Target
Scan Human 7. 1 752%™ %5 i Il] miR-26a-3p il Sur-
vivin R I 25 B0, IRIEES B AT A, wiHA
RBP4 Y Survivin-3'-UTR ( Survivin- WT) f 58 48 #1
Survivin-3'-UTR ( Survivin-MUT) F B 531, ¥ & Sur-
vivin-WT I Survivin-MUT % Y62 BRSOk, SR
Lipofectamine 2000 #% 447 ¥ miR-26a-3p mimics .
mimics NC ., Survivin-WT 67 #1 Survivin-MUT J51 67
A3 g 28 R R AR K HOC2 ARft T My 4 4,
BAHBEE 3 NEFL, FEY 48 h J5, A Cell Lysis
Buffer T2k 21 A , WSCHE 40 it R4 4, e HROBLE S 25 il
A5 R 500 5 1 B S A TR A, O T AR AN 53
SRS 2 P REE B 5 O 2R T A5 5k BT A AR G
WNRBHEME = 3k RSO E G/ E 9O R
it % 1

1.3 SRitZ4E @it SPSS 22. 0 St Mk ik
AT AT, UL & £ s FORTHR TR 242 M1
AR FH B R 07 2553 Mt , AL 1B W R L 8RB SNK-
q KB, P <0.05 FREFAGHITFE L,

2 #HR

2.1 H/RFEIOUMAEEFENER 5%
AL EL A, R[] A S AT AT HOC2 200 it 386 518 3% 2k [
%, 22 RH G753 L (F=196.149 P <0.001) , H.
Wi 25 52 480N ) R T, HHO <2 40 184 7 335 1 S R S e
fOER S, 55 E AL R, R A 4
HOc2 4iffl i LDH Bt i, 2 7 A 4t
X (F =870.111,P <0.001) , B35 & S} a] Y
B, HOe2 AifL BT LDH B i 5 BT )5

AR a3, 1 HORS 5 HOR12 HLA&L, 40 g 38 5 1%
PE[ (72.67 £3.06) % vs(69.00 +2.65)% | Fl LDH
PR (72.02 £1.90) U/L vs(74.47 £3.31)U/L]
ERIGI¥E L (P >0.05), EFEEE 6 h &
4 h FE R0 LA H/R B 45 A L% S A R, T
S

A 120
100 —=
@ ok ok %k
< 80 sk ok
7 e
Jaas #ookok
= 60
& T
=
= 401
20F
0
1 2 3 4 5
B 50
* 4k
—l_ sk ok
~ 100 1T
S oAk 3k k
= T
jant
z T
S50
0
1 2 3 4 5

1 REAHE S S AL E X HIe2 AL B 9 52 M
A HOC2 #HARAY 40 B A7 15 2, B HOe2 4l fifd I3 ¥ h LDH B&jik
HE 1WA 4L;2  HOR2 4153 . HOR4 41 ;4 . HORS 41;5: H6RI12 41 ; 54
AR """ P <0.001

2.2 H/R FESHOGHLA S miR-26a-3p 1 Sur-
vivin RiZKE  5E ALK, AR E AR
H9¢2 4Hfid Survivin mRNA FIE [ 2 1% K FFRAK , M
miR-26a-3p KL KT+, ZRA SR FE X
(Faumivn s = 71481, Fo e = 179429 F e,
=15.691,3 P <0.001) , BLAb, Rifidg 5 S (] ) 3
Jin, Survivin mRNA FlE I F3R K- R 3E RS T
T AR A T miR-26a-3p FEik K B B T i ) B
A% T HORS 5 H6R12 %%, Survivin mRNA
[(0.40 £0.10) »s(0.38 £0.06) | FI7E 4 £ ik K F
[(0.36+0.06) vs(0.33 £0.05) | }2 miR-26a-3p %
PRIKF[(5.93 £0.95) vs(6.08 £1.02) | Z RIS
HEFERE X (P>0.05), WK 2,

2.3 #P# miR-26a-3p FiEX H/R FH T O AL
RS R MRS Western blot #6325 5 i /s (K]
3A), 44 Survivin R HARIBIKFERA G E X
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B2 AERIEESLEER H9e2 (LALLM
miR-26a-3p #0 Survivin Fix 7k F
A-C: AT H/R A H1 5 H9C2 4l i miR-36a-3p ., Survivin mR-
NA Survivin 2 IR E K 1% A4 ;2. H6R2 4153 H6R4 41 ;4.
HO6RS 41;5: H6R12 4 ; H# A4l lLig. * * * P <0.001

(F =81.775, P <0.001 ), 5 blank 4 (0.15 =
0. 04 ) B¥ inhibitor; NC £1(0. 16 +0. 08) H.4%, inhibi-
tor LA Survivin & FHFREKF(1.14 £0.13)
T, 29 A G235 L (P <0.001) ; 55 inhibitor
1 %, inhibitor + si-Survivin Z1 41 fig # Survivin 2E
IR KF(0.43 £0.10) FEAK, ZH A G223 X
(P <0.001) , i inhibitor + si-NC 41(0. 13 0. 11) 2

SIS #E (P >0.05), CCK-8 453 n (K
3B), 454 H9c2 M MIBGFE G M 2 F A it B X
(F =252.637,P <0.001), 5 Control Z41[ (100.00
+0.00)% ] A, H/R 41 H9c2 4f Jfd 3% % 1% 1%
[(48.03 £2.00)% ] FEM%, 2R AR L(P <
0.001) ;5 H/R 41 L%, H/R + inhibitor 41 H9¢2 4fi
MBS [ (83.80 +1.94) % ] Tt , 2R A 4L it
FHE X (P <0.001), 1M H/R + inhibitor NC #{
[(48.22 + 1.80)% ] Z R LG I ¥ & XL (P >
0.05) ;'—ﬁ H/R + inhibitor 21 Hﬁﬁﬁk, H/R + inhibitor +
si-Survivin 41 H9¢2 40 g 384 %E 1% 4 [ (69.31 =
3.51)% WK, 223 E G123 X (P <0.001),1fi
H/R + inhibitor + si-NC 21 [ (85.51 +2.97)% | %
TG E L (P >0.05)

A 1 2 3 4 5

Survivin

GAPDH

% %k 3k

—_
(=]
T

#it#

0.5F T

Survivin &% [ A6 ik &
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AANN

o
(=
T
*
*
*

[N
(=
T
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B3 #% miR-26a-3p FKiLXX H/R FHT H9e2 (0 AL
4R Survivin F A R XK EREG5E E 1R 200

A :Western blot #4520 Survivin 25 [ 32 347K F; B: CCK-8 &Ml
B 20 A B 4 HE 5 4 5 1; blank 2H ;2 ; inhibitor NC £H ;3 ; inhibitor £ ;4 .
inhibitor + si-NC £ ; 5 ; inhibitor + si-Survivin #H;6; Control ZH;7: H/R
#H ;8 :H/R + inhibitor NC #H;9: H/R + inhibitor ZH ;10 : H/R + inhibitor
+5i-NC #2H ;11 . H/R + inhibitor + si-Survivin 2 ; 5 blank/inhibitor NC/
Control 41 [L#: ™ * * P <0.001;5 H/R 4 HE . ™ P <0.001; 5 H/R
+ inhibitor 41 L4 . 224 P <0. 001
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2.4 #PHl miR-26a-3p FKixXt H/R F7 T 0 ALEH
2 SOD, MDA ¥ LDH K ER#Mm 44 SOD,
MDA 1 LDH JKF 2 5 A G i % 8 L (Fyp =
16. 184, F,,, =21.495 ,F,,,, =573.514,P <0.001) ,
55 Control #H FL#¢, H/R 4 HOc2 40l SOD i 1 f#
i, MDA %l LDH Bl T i, 2 R A St &
X (¥ P <0.001);5 H/R 4 H. %, H/R + inhibitor
20 H9¢2 #iififd SOD 7 14 7t &5, MDA & & Fl LDH #¢
R R, Z R A Gi2EE L (4 P <0.001) 1 H/
R + inhibitor NC 21 22 R TG 112255 L (P >0.05) 5
5 H/R + inhibitor 2t %%, H/R + inhibitor + si-Sur-
vivin 21 H9¢2 Zfifd SOD & PEF%AIL, MDA & &1 LDH
BT m, ZER A% ¥#E L (P <0.05.P <
0.01 P <0.001),1fi H/R + inhibitor + si-NC 241 2% %
TG #EX(P>0.05), WK 4,

2.5 #P#l miR-26a-3p FKiEXF H/R F 7 T AL
BUAT BRI AT %R X cleaved caspase-
3 Bel-2 Fl Bax [ R B KV 2 5 A6 g1t 272 X
(Fuygmr-se = 968.422, F e caspunes = 32.139, Fy ) =
76.854 F,. =32.703,P <0.001), 5 Control ZH It
2, H/R 40 H9¢2 40 g 8 7= % & Bax # cleaved
caspase-3 #1735 K- FH i, M0 Bel2 2 1R 357K
FREAL, ZF A SR L (¥ P <0.001) ;5 H/R
7H Hﬁﬁ,H/R + inhibitor 20 H9¢2 4 ML 8 T- % K Bax
i cleaved caspase-3 A R IB KRR ,Bel2 FEH
RRAKVT R, ZRAGFE L (¥ P <0.001),
1M H/R + inhibitor NC 41 22 F TG 11278 L (P >
0.05) ;5 H/R + inhibitor £ b4, H/R + inhibitor +
si-Survivin 20 H9¢2 40 il 8 T- % & Bax A1 cleaved
caspase-3 # 1 IA K P, Bel-2 H HRIEKF-F+
W ESA G E X (H P <0.001) 1 H/R + in-
hibitor + si-NC 4 25 5# LG 2= L (P >0.05) . U
K5,

2.6 miR-26a-3p 5 Survivin B$8 @ X & RT-
PCR 255 (& 6A) 7R, 5 blank 415Y inhibitor NC
ZH H#5 , inhibitor ZH 40l FF miR-26a-3p & ik K F- %
R, 23 A5 #EX[(1.00 £0.04)/(1.00 +
0.04)vs(6.54 +1.03), F = 85.809, P <0.001 |,
Western blot Z55% (& 6B) .7~ , 5 blank 2H 5 inhibi-
tor NC 2 Fe4% , inhibitor ZH 40} A7 Survivin 25 1A
KB FE T [(0.97 £0.09)/(0.99 +0.05) vs
(3.87 +£0.53) ,F=86.894,P <0.001], Target Scan
7.1 FELER3G 57 (& 6C) , Survivin 3'-UTR X 8 7%
FE 5 miR-26a-3p 4 & s, WU 2 i 4 45 2R

A 250

20F T
3 Hit
= 15F
= T T
[a)
8 10 *kk —A.—

T T
5k
0
1 2 3 4 5 6

B gr

3k k 3k

g AN
3 T
\Eg 4 Hit
= T T
=,
-
07 2 3 4 5 6
C 1500
sk skok
— 1000 T T n
=) T
s
- sol- i
T T
0
1 2 3 4 5 6

B4 #0% miR-26a-3p FiLX H/R FHT HIe2 (L AL
40 i SOD MDA % LDH 7k K20
A:SOD i1 ; B: MDA &t C. LDH B fit ;1 ; Control 41 ;2 H/R
20 ;3 :H/R + inhibitor NC 41 ;4 ; H/R + inhibitor £1;5: H/R + inhibitor
+si-NC #;6: H/R + inhibitor + si-Survivin Z1; 5 Control 41 %5
P <0.001;5 H/R A H# . ™ P <0.001 ;5 H/R + inhibitor 41 Lt
.2P<0.05,22P<0.01,222 P <0.001

s (E 6D) , #% Y miR-26a-3p mimics 7] [ Sur-
vivin-WT G EFFEPE] (0.98 £0.04) s (0.26 +
0.06) ,F =339.234 P <0.001 ], {23} Survivin-MUT
POCRMFEEZE T TG 2= 5 [ (1.00 £0.00) vs
(0.99£0.02),P >0.05], &5HE /R miR-26a-3p
AJRE ] R4 Survivin ik

3 itig

OLL/R 5140507 38 G WLARBEIRSE AT, BRI
A AR 1 Py R R A i, A A TR
R B EZ AL ZP R, & H/R T
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A Control4 H/R4H H/R+inhibitor NC41
1/E1 2/El 3/El
10%% Q2-1 Q22 10%% Q2-1 Q22 10°2 Q21 Q22
0.24% 3.94% 0.32% 3491% 0.25% 34.73%
10° 10° 10°
T 10" T 10" T 10°
& & Y
10° 10° 10°
Q23 Q-4 Q23 Q2-4 Q23 Q24
68% 2.14% 5 61.78% 2.99% 5 62.07% 2.94%
101_5 :368/3 \ . . : 1015 5178/3 \ . ) ) 1015 2207/3 ) . . ;
100 10 10 10 10 10 100 10 10 10 10 10 100 10 10 10 10 10
FITC/H FITC/H FITC/H
H/R+inhibitorZ H/R+inhibitor+si-NC41 H/R+inhibitor+si-Survivin4]
4/E1 5/El 6/El
10%% Q2-1 Q22 10%% Q2-1 Q22 10%2 Q21 Q22
0.19% 10.48% 021% 10.98% 0.27% 24.13%
10° 10° 10°
Z 10° T 10 T 10°
& & &
10° 10° 10°
Q23 Q24 Q23 Q24 Q23 Q24
[l B 5.86% s 82.84% 5.97% s 7231% 3.29%
10° 100 100 10° 10° 10’ 10° 100 100 100 10° 10’ 10° 100 100 100 10° 10
FITC/H FITC/H FITC/H -
Annexin V-FITC
Son B 1 2 3 4 5 6
| ok cleaved caspase-3
< 40 ik T An
i 30f T Bel-2
EEy 20l it
T T
5 10l Bax
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Effect of miR-26a-3p targeting Survivin on hypoxia/reoxygenation

injury of H9¢2 cardiomyocyte
Huang Jiancheng', Li Hongying', Liu Jia', Li Qingquan®, Zhang Huijun', Li Xiaobing'
('Dept of Cardiovascular Surgery, *Cardiac Intensive Care Unit,
The First Hospital of Hebei Medical University, Shijiazhuang 050030)

Abstract Objective To investigate the effects of miR-26a-3p on rat myocardial cell (H9¢2) injury induced by
hypoxia/reoxygenation (H/R) and its mechanism. Methods H9c2 cardiomyocytes in logarithmic growth phase
were subjected to hypoxia (1% 0,) for 6 h, and reoxygenated at different times (2, 4, 8, 12 h) to establish H/R
model cell. Normoxia group was also set up, and cell proliferation activity was detected by cell counting kit-8
(CCK-8). The level of lactic dehydrogenase (LDH) in cell supernatant was determined by colorimetry. The ex-
pression levels of miR-26a-3p and Survivin mRNA were detected by real-time fluorescence quantitative PCR ( qRT-
PCR) . The expression level of Survivin protein in the cells was detected by Western blot. H9¢2 cells were trans-
fected with miR-26a-3p inhibitor and negative control inhibitor NC, Survivin gene siRNA interference plasmid (si-
Survivin) and negative control si-NC, followed by H/R intervention. CCK-8 was used to detect cell proliferation in
each group. The activity of superoxide dismutase (SOD) and the content of malonaldehyde (MDA ) in cell and the
level of LDH in supernatant were determined by colorimetry. The apoptosis level of each group was detected by flow
cytometry. The protein expression levels of Bcl-2 associated X protein ( Bax), B-cell lymphoma-2 ( Bel-2),
cleaved caspase-3 and Survivin were detected by Western blot. Targeting relationship between miR-26a-3p and Sur-
vivin gene was determined by dual luciferase. Results Compared with the normoxia group, proliferative activity,
mRNA and protein expression levels of Survivin in H9¢2 cells gradually decreased with the extension of reoxygen-
ation time (P <0.05), while LDH and expression level of miR-26a-3p gradually increased (P <0.05). Down-
regulating the expression of miR-26a-3p increased proliferative activity, SOD activity, and expression level of Bel-
2 protein in H9¢2 cells exposed to H/R (P <0.05), while MDA content, LDH release amount, apoptosis rate,
expression levels of Bax and cleaved caspase-3 protein decreased (P <0.05). Survivin deficiency reversed the pro-
tective effect of miR-26a-3p inhibitor on H9¢2 cells induced by H/R. Dual luciferase reporter gene assay confirmed
that Survivin was the target gene of miR-93-5p. Conclusion miR-26a-3p is highly expressed in cardiomyocyte in-
jury induced by H/R. Inhibition of miR-26a-3p expression can inhibit H/R-induced cardiomyocyte apoptosis and
oxidative stress by targeted up-regulation of Survivin expression.

Key words miR-26a-3p; hypoxia/reoxygenation; cardiomyocyte; survivin; cell apoptosis; oxidative stress



