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HWE. BEY 4R miR—129—5p i it 475 & JLam iE B % 7K & B %38 (HF) K Ko 2 4k a9 4 A AL .
Fik FA0 RAZBRAMEME Wistar KRR A AR, FFoA T axBa, BAMA, = HEFMAFmiR-129-5p 4,
10 R, BAAB I ERNTEEERILFIZHEHEER; 2O RBAMIERFF0.9% £ LK, THRKAE
20, miR—129—5p 2045 H il it BHAKESH T BRm A& . miR—129-5p HAK A H) HEAR R, &8 K K5 44256 7
J, RRASHESE %558 E UM KR A FH 53 (LVEF) . £ 247K K AE(LVEDA) fo £ M4 KA N
12(LVEDs) . 520 5¢ 858 B 5 A Bkt RO A K s ILZLZR miR —129—5p & iA, HE # &SI LRI 2,
Western blotting%liﬂ']'t!ﬂft?lﬂﬂ@ BrEtaXZa kA, R #HAM THERELEFRTGXBAKIK(P <0.05),
LVEDd, LVEDs# = @ *f 438 K (P <0.05) ; AL 5 H)H 44 EF. LVEDd, LVEDskbi, ZFA%i+EF
ZSL(P >0.05) ; miR—129—5p 2B EF &8 A 209+ %5 (P <0.05), LVEDd. LVEDs# BRI 2045/ (P <0.05) , KA
2, B BRI ILLLR miR —129-5p AR AR B A @ AP IBAUA( P <0.05), miR—129-5p ZHEABEA 2035 (P <
0.05) o BRI A Fo H om0 S LI ATG7 & G AR FOk TR s @ RAA & (P <0.05), miR—129—5p 2144
ALAMAK (P <0.05), BALALC3I/LC3 [ | Beclin—14 5 G 4FBALIE I (P <0.05), P62E S G A AL HAK
(P <0.05) ., miR—129-5p2ELC3 I /LC3 I . Beclin—1 AR 2044 (P <0.05) , P62 BAER 403 A ( P <0.05) .
i HF K R-SALE F miR—129-5p FIE TR, THMRIZATATGT 694p4], EIAmiR—129—5p 7T Akl T 4p 4]
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MicroRNA-129-5p improves cardiac function of heart failure rat
models by inhibiting autophagy of cardiomyocytes*

Tan Li, Wu Jian, Xiong Di, Zhang Hui, Yi Rui-lan
(Department of General Practice, Zhuzhou Central Hospital, Zhuzhou, Hunan 412000, China)

Abstract: Objective To investigate the mechanism by which microRNA-129-5p inhibits autophagy of
cardiomyocytes and improves the cardiac function of heart failure rat models. Methods Forty male Wistar rats were
randomly divided into control group, model group, vector group and microRNA-129-5p group, with 10 rats in each
group. The rats in the model group were intraperitoneally injected with doxorubicin to establish the heart failure
models, and those in the control group were intraperitoneally injected with the same amount of normal saline. The
rats in the vector group and microRNA-129-5p group were also modeled and injected with viruses carrying empty

vectors and microRNA-129-5p vectors, respectively. After 6 weeks of injection, the left ventricular ejection fraction
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(LVEF), left ventricular end-diastolic diameter (LVEDd) and left ventricular end-systolic diameter (LVEDs) of rats
were measured by echocardiography. The expression of microRNA-129-5p was detected by quantitative real-time
polymerase chain reaction (QRT-PCR). The pathological morphology of myocardial tissues was observed by HE
staining. Western blotting was used to detect the expression of autophagy-related proteins in myocardial tissues.
Results Compared with the control group, the LVEF of the model group and that of the vector group were decreased
(P < 0.05), while the LVEDd and the LVEDs of the latter groups were increased (P < 0.05). There was no difference
in the LVEF, LVEDd, and LVEDs between the model group and the vector group (P >0.05). Compared with the
model group, the LVEF of the microRNA-129-5p group was higher (P < 0.05), whereas the LVEDd and the LVEDs
of the microRNA-129-5p group were lower (P < 0.05). The expression of microRNA-129-5p was down-regulated in
the model group and the vector group, but was up-regulated in the microRNA-129-5p group compared with the
control group (P < 0.05). The protein expression of ATG7 in cardiomyocytes was higher in the model group and
vector group than in the control group (P < 0.05), while that in the microRNA-129-5p group was lower than that in
the model group (P < 0.05). Compared with the control group, the LC3II/LC3I ratio and the expression of Beclin-1
were increased (P < 0.05), and the expression of P62 was decreased in the model group (P < 0.05). In comparison to
the model group, the LC31I/LC3I ratio and the expression of Beclin-1 were lower (P < 0.05), and the expression of
P62 was higher in the microRNA-129-5p group (P < 0.05). Conclusions The expression of microRNA-129-5p is
down-regulated in myocardial tissues of heart failure rat models, which may weaken the inhibition of ATG7. In

contrast, upregulation of microRNA-129-5p could improve cardiac function in rats with heart failure by inhibiting

excessive autophagy of cardiomyocytes.
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250 ~ 280 g, W H FE W s AW B (1) A PR H
[ 555 s W) A 7= VF ] IESS - SCXK (971) 2018-0005 , 5%
B S 8 FHA TTAIE S SYXK (1) 2018-0023], Kk Bl
SRR, B HEE POK, ERERE(20£2)C,
JEHR 12 h/d. [ aE N SR R R RBEPL R v
Ry b 28 P IR R R 2 | 2 20 7 4L A
miR-129-5p 41 , & 41 10 H .
1.2 FERFIFNEE

18 95 BF miR-129-5p mimic . miR—control FI 18 5
2 B 7% 5] HitransG A 25x W [ 7 B BHE A W R A
B> F], RNA i % 53 7] 65 1) [ 9% [5 Abcam A #]
TransStart Top Green qPCR Super Mix I B bt 5% 4 3
&Y R By A BR 2 /], GAPDH , ATG7 . P62 .
Beclin—1 .\ LC3 Il . LC3LHT&W H 4 [& Abcam 23 HJ ,
RNA safety 41 21 & 77 W& W [ 3% [ Thermo Fischer
Scientific 23 ) , TRIzol i& 7| I F 3& [ Invitrogen 23 ] ;
24 Bk 28 % ( Diaminobenzidine, DAB) i {43 5] &
W b 2 M A R B BR A | B o AL
(7R TSN S 7T S 1 N = /1 = e A E e NI
) AR W ARG BRZS A, RIPA 4 1 b 5 R 36
FHYHAARAT,BCAEAEHIANEWA
VR VY R A B R A RS B TE33 0 IR (5 22 3%
7AW F far 2% Philips 23 &, 8§ A5 A H 22 [F BIO-
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BLAVE BT R AL B 75 Dk 2 A, 680 4 H 2l i
PRAL | PowerPacTM HC HLJK A 311 F1 5€ [ BIO-RAD
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1.3 RESH

miR-129-5p 21 . 25 200 7 41 K W40 T 26 1
K8 K 2w Ik 1T 5t 12 9 7 2K 4K miR-129-5p
mimic , miR-Control . BE%5 X B KR AN, A
R R S A8 1 HF AR 33 S e B 2 2K s ]
A BER AKCE ) B R A 0.8 mg/mL, 7 3 JE LA 3 mg/kg
J5i 3 JA LA 2 mgfkg I8 IR T 25, 25 1O RECZH ] 096 s
SFAF A 0.9% A BER K, BRI SR 6 A o il
JUE PR I K B 22 & S I 43 %X (left ventricular
ejection fraction, LVEF) Fl 4% 3.0 D RE 45 #5 , LVEF <
45% 5 LK HF R BRASERY A 1] e 2 o
1.4 DEBFRE

) % 6 Ji J 4% 2H R BRI 5 130 22 L 22 R T
RN [ E T TR 6 BT O MER A A, I 5E S
1. 43 %% (ejection fraction, EF) | /¢ % &F 5K K M N #2
(left ventricular end—diastolic diameter, LVEDd) . & %=
e 45 R ] N 42 (left ventricular end—systolic diameter,
LVEDs) , fe 24 fit {5 S A0 3 R 3 (E . R
I €0 75 o Bl T 118 45 TUHS A, ) 8 2% 2H K BLAY o
JIE 2548 R D) RE
1.5 i AILZE ER 4

2 2H R BB B 5 T U S AR 2SR 6 ], AR
AHT L RKBRAS R 2K 1 do REUE B ES o &
i RIS, AT T I, AR R
AR K Wi O E B DR 00 JIE RS S RN, G
S5 A% W B W E L 3 AN e IEZH
RNA safety 20 ZUR AW R A7, 4 CUKFE 2 14,
BEA-80 CURFHE URIRAT
1.6 HE.Masson. R ALRNFE
161 HEFE& OUAHBLL 4% 2 5 PR E,
K], A AL, D) R R 4 wme YT
70 CHiBES min, — F AR, 100% LBk G L b6 1L
LB WORAL , Z2 AR 1T o K /B 15 min,
RN R YE 1 ~ 2 s, PGS 10 min. AR
TR IE I 80% £ BE AT %00 5 85% LB /K 5 min;

95% L WEIR UL 5 min; TG /K £ BEBE 7K 10 min; — H 2R
7 A ) R s A — i e, B A
F B oF S B TN TG NP UE =Y || R AR AR A o €
1.6.2 Masson % &, f1 I ) B 6w Fn e K 5
Masson 4% {2, 7 W & €8 5 min, 2R J5 FH 0.5 % B iR 7K %
WVEV 5 %W B IR YL W G4 4,10 min, 0.5 % B2 17 W
WYL, 0.5 %7 i 5 e {0 5 min, 0.5 % it iR K 1% W Pk
W, R K - 80% £ B 1 min, 95 % Z % 1 min,
TeK B ming —H RE B 2 min, Y1 5 BT,
R B o AR R BRBE R 6 5K U) R4S, 648 W
ONUER,

1.63 g iEe  BUEAREH DI
U, B IRMRTR B AL R 7 AR S Ak

Sgeyk A D) R LB A 3% i AL R
JEE 10 min, FEATA 0.01 mol/L #7465 2 22 vh ik , Tk
Prm N8 min JF R H B X, B HS PBS
P 3 min x 3K, 73 AE I ATGT $iLiAk, 4 CHF &
o Bk Bk 7 VKA S, 37 “CURAR &2 1 30 min,
T P 4k 22 F 20 min, DAB {4 5 ~ 10 min,
BE T AR N B D R S Y T AR R K e
BUWTHRAZFEY N ~ 3 min, ZEMK B YE, Bk
J& BT T H 2K 10 min x 2 %K, "R B AL BB
M5
1.7 ERRAEER SR

FIH TRIzol I & FEHOL WAL ZUS RNA, RNA
WS B 2l B 5, AR A 30 A S R 3 A R
cDNA, SEIF ¢ o 1 2R W S 1 s N0 I 2H 41
miR-129-5p F£ik. LLU6 KNS, M54 . 5-CT
CGCTTCGGCAGCACA-3", &Ia5|4¥): 5'-AACGCTT
CACGAATTTGCGT-3', 43424 17, 20 bp; miR-129-
SpiEm 54 : 5'-TCGGCAGGCTTTTTGCGGTC-3", 2
5% : 5-GTGCAGGGTCCGAGGT=3", 43 %14 20,
16 bpo JZ I Z51F: 95 CHUAETE 3 min, 95 °C7AE 1k
155, 60 CiBXIFAEK 30 s, FL404 )8, 12 s
AIEAR B B 56 . SEI TR 3K, SR H 274
T miR-129-5p MRS Feik
1.8 Western blotting

W B0 IEZH 28T R, AR AR A0 ML i 20 dg
41 100 ~ 500 wL & PMSF (19 RIPA 241 7% T vk
244 30 min, 4 CF 12 000 r/min &5 .0> 10 min, i
HIBCA i 8 iR g 0 & AT &, iff T+ =
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ot 5 T T2 M 2R VAT s Tk o R S LUK . AR R H R
O3B R/INHC By B R 5% ViR 4 i, O T B A
Teflon 45 i , iR #HE . FIRESREKEKE T
FL KR v, A LK R R, AR R T L AL R
W15 WL(20 wg BV ) o WA ICHL R 80 V.40 min,
A3 B LR 120 V.30 ~ 50 min. T8 W B % G
ALYk, HLUK S S SR o T IA % 2 PVDF
FBE < e JSE 1) T AR 9 T 1) o 2 B% TR FRL A AR,
B BB 0% WL, B P B S T VKoK T, 300 mA fE
FERE L he FERRES ARG, A 5% BG4 == Tt
1 ho TBST PEME, 45l it A GAPDH . ATG7 1 1 I
X 4E 1 (P62 Beclin—1 . LC3 11 \LC3 [ )—Hi(1:1000)
4 CHFHE R, TBST PR, — 4T (1:10 000 5 B¢ ) L =
JEH 60 min, BEom AL 2F KOG A BAE 1 L IRFBUR &
Je B 50 IAE R b B I AR R G2 AR L Image J 3K
PR AR, A B H 5 S NS A L%
JE HAE
1.9 FitEHE

BG40 B % FH SPSS 23.0 Fil Graghpad 8.0 45 115X
Fo TR PERA R = PR E B (x 2 s) Fm, 24
() LU 85 R FH B R 28 7 22 4, 8F — 20 R L AR
LSD-t f86. P<0.05 W EFH G2 X

&R

FZHEXBOINEELLE

& 20 K B EF .LVEDd .LVEDs L% , 22 %A 58 it
N (P<0.05) . A 25 8k f 4 BF a5
Xof BB A AR (P <0.05) , LVEDd . LVEDs 25 [ %) IR 41
T (P <0.05) 5 #2420 5 25 28095 5 41 EF . LVEDd
LVEDs [t #, 22 5 48 it 2% & L (P >0.05) 5 miR-
129-5p 41 EF % 52 A 41 Ft = (P <0.05) , LVEDd,
LVEDs 8 BRI FE IR (P <0.05) . W3R 1.

2

2.1

F1 FHAKRBOINEELLE (n=10)
205 EF LVEDd LVEDs
25 X R 66.80 = 3.67 4.93 +0.37 2.98 +0.44
AT 3558+ 1.86  7.06+0.41 514045
23 B R 37.15+2.26 7.27 +£0.36 4.85+0.57
miR-129-5p2  56.55+290 571053 3.75+0.50
FAd 303.453 68.920 41.183
PAE 0.000 0.000 0.000

22 FBAHAKXROINALH MR-129-5p I RILE
2 firy

25 X RRAL B4 | 25 4800 7 4 N miR-129-
5p 2H .0 WL ZH 21 miR-129-5p AH X% 2 ik & 4> 5 N
(1.00+0.23) . (0.40+0.33) ., (0.40+0.55) Ff1 (1.73 =
011) , & 200, ZERAGIT¥E XL (F =
269.276, P =0.000) . A A | 25 3 15 4 5 25 R
B ZH Ik (P <0.05) , miR—129-5p £H %% % % 20 &5
(P<0.05).
2.3 miR-129-5p X} HF X R /AL 4H 47
Al

HE 42 {6 55 5 R, 25 1% 8 410 ILEF 4 HE 51
BT 0 LA TC AR K, TG 9% i A0 BRI 40 i A%
CIEH , TCZE A o A5 2 R 2 28005 75 4 0 UL ZF 4t HE
G Z5 L, TE H O LA Mk 2D, An M A% Ak A R G
miR-129-5p 2.0 LA 4 &8 43 HES 25 6L , v WL AR 0
JUL 200 fi A JE2 A1 /0 O 10 FIL A B, o B0 40 R R e
BERIZH S Em AR, WK1,

Masson 4t {0,285 W IR | 525 [ B4 [ dse, B
BRI 25 305 2 2O WLEF AL FE BE N e . miR-129-
Sp 410 WUEF 4 AL A8 B R B 21 | 28 B AL 5
AN RIS
2.4 KEOAMALRATGT FRik

21K B WL 21 ATGT 263k 5 H 414k 2 Yy
45 RN, ATGT FHE R IK 2 A% 08 (0 00k, 25 F X
HE 2H o UL H S b B R, BRI ] S R AL £
T2 0 BRZH T miR—129-5p 4 5 #4025 2
B 4 AH LG BA P 4 e B b . IR 2,

Western blotting 45 % Wi 7k , 25 [ %F B4 | 452 78
2H 23 30 75 2H I miR—129—-5p 410 JUL 40 il ATG7 45
A % 26 38 B 43 91 M (077 £0.16) L (1.40 £0.11) |
(1.34+0.10) F1(0.87 £0.13) , & 7 Z 40, 2 H G
P22 L (F =19.312, P =0.001) . #5571 41 1 25 3000
B A AR TF 5 (P <0.05) , miR—-129-5p 41 %%
BRI FEAR (P <0.05) . WLIE 3.
25 HBAKXKROINELC3I/LC3 I (Beclin-1.
P62 EHEXNRIZE LR

AR EO LA LC3 T/LC3 T | Beclin—1, P62
EHMMREREILE, ZR A% E X (P<
0.05), FAEIZH LC3I/LC3 I \Beclin—1 #EIKHE 25 4 Xt
HEZH 38 i (P <0.05) , P62 45 25 [ X%t BB 41 B Ik (P <

REZEW
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miR-129-5p X HF KO ALAB LR FEEE

B2 BHARATG7EARKIE

1 2 3 4
carpn WD G S “ 36 kD

T: X RRAL; 2. BIRIAL; 3. BN AELL s 4: miR-129-5p 4 .
E3 BHKRRATG7TEALKTHE

0.05) . miR-129-5p 20 LC3II/LC3 1 . Beclin—1 45 7Y
ZH AR (P <0.05) , P62 BT HI L HE Jin (P <0.05) . &
W1 HF R B C JILAH B W AR G B 1 R aA 1, i
2 35 miR-129-5p ] 41 il HF K B0 WLAR A 3 2 A
Mo UL 2FNE 4.

*®2 KAKBRLC3M/LC3I .Beclin-1.P62EFH
By RIEELRE (n=10,xxs)

75 AT R 0.97+0.11 1.05+0.11 0.89+0.11
HEARIL 1.37+0.86 166006  038x0.04
IR TR 136 +0.97 1.65+0.10 0.34 £ 0.05
miR-129-5p £H 1.09+0.02 133+0.11 0.71 +0.08
F{g 16394 26.548 38.236
PE 0.001 0.000 0.000
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P62 W e e e G2 kD

GAPDH ' .7 . “ : 7'77 36 kD

1: 25 IR s 2 BRI 30 S 345 4: miR-129-5p 41 .
B4 KLHAKERLC3I/LC3I.Beclin-1.P62EHEFE

it

HF J2& 0 25 0 i (80) T =%, S 800
% A SR I B8 T 2 —Fh A I R 2R B AT
5 8% B At VO BB T EZ RN Z — 1112 5
AR JE A AR R 2 539", R Ak AE MR YT Bk HEF iF
FERL, FE 2 miRNAs VR S W78 i JE R 3R 35 L 4t g
JEL S0 0 T o R AR A )T g e
I A3 B8 BT 5% S 7R, miR—132 #1461 77 CDR 1321 %} HF
SR IO D) RE RO WLET 4 AL B B ks AR B
IRIT Ak 2k R miR—-129-5p AT REAICK
Sl K-V LA M ) 3 RS BE T, B B0 ok oA A T Ak
CHEN %I A A A BRSSPt 638 miR-129—
Sp B B I G AR/ SRS T 0 LA B YR T
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YE!"1% % Bl miR-129-5p 76 i & S5k 2 1T S AL
JEEO LA B rh 223K R 9] 1T 0 3k miR-129-5p g
AN HE IR0 IUIE JE AN e 38 D T RE . AR ST
g % B, miR-129-5p 7£ HF K §LO IILZH 40 32 35 1%
T2s IR IR 2, miR-129-5p & %% 35 B i 35 2 3% HF
KB EF.LVEDd \LVEDs 0> W) g $5 b5, B JILEF
YAk R B0 15 R

I I 2 — o (ST 114 Tl R 38 A A A2, 38 B T
A Bl T B AR SR A RN 32 45 1Y) AN A R A0
FEARAS , i BE R R A0 R A L 5 S A M4
FFETZ" . LC3 7 20 M P 2 0 T I WA B, J2& ATGS
WIREY . 25 A WEARIE i, R &R A vgRT,
LC3 76 20 M N 9 85 V) 7= A T s pE LC3 T 5 &4 A W
W, LC3 T 223k ATG7 1 ATG3 B3z ZEENIN TA& M) ,
R LC3 M, Le3 e Le3 M/LC3 1 af fz B4 g [
W (TG 1 o Beclin—1 /2 Wil 7L sl ) TR B): Atg6 1 [] Y 3
A 3 I A Y B 18 2R 1 34 78 [ TR b A R
ODAEH 755 B WE AT IO B, 2 X B g EL A TE
REBEIES SN (o sl =l S i A 5
BT, p62 & —F F EIR A L il At 5 AR R Y
LC3 T AHE AR, 2 #E 47 & S 5 0 2 1 BT A 5 1
IF R, P62 TE W A N AN W % fif O 34 i a2
TEAM G, | FH Western blotting £ il K B0 JIL2H
HHWEA S HE A LC3M/LC3 T |\ Beclin-1.,P62 ik,
g5 R ERE R ZH L3 MI/LC3 [ | Beclin—1 36 15 18
T, P62 Fe IR BRI , U W1 HEF K BRUASE AR (4.0 JUL 40 i 1
MW 7S 384 o 38 3k B Y miR—129-5p 1 22 1K AT BRI
LC3T/LC3 T M Beclin—1 ik, it 7 P62 FE K3k, 5
R BRC T RE A 1 2 A — B, U B miR-129-5p
A FE A A O LA B A X K B HE R AR
YEM .

ATG7 72 HA 17 F AL KRR 16 M 0 17 WA OG5
A, 38 AL ATG12 16 1k, 5 ATGS (ATG16L 45 5 1%
W= IR A W) ATG12-ATG5-ATGI6L, & A T A
WA A, (i HE [ W A A AR R ATGT 853
LC3 T i1k, f2#F LC3 T & (1 5 B AR Ik £ B e 1 B 1k
YE, A2 U LC3 ™, ATG12-ATG5-ATG16L 1 LC3
T/LC3 T 2 [ W3 4% J5% 28 A i 75 22 11 2 A2 AR L4
EHRS,LFZ5 [ E AL G, vl I,
ATG7 J& A W i B2 Hh B G E [ . A 5 HF i &
AR RS YIA O, miRNA 1R R [ W A% ¢ B 4 R

T, HAr T 1Y e RN SR R KOV IR 95 7 HE 48 L A
W % B . miR—129-5p 38 3 #1 1h Beclin—1
U A% PN A M W X Bl Ik ok R A Ak K 45 DR 9 A
AP A58 & B, HEF K B0 AL 21 miR-129-5p
FKIET I, ATCT HH KA L, A WK -F-58 0 5 8
i XF 0 L4 48 miR-129-5p #F 47 13 3 35 , Western
blotting A5 I F1 G0 28 2H 24k 27 Yy £8. 25 S Y 3R B ATG7
VIR AZ B0, F w0 R AL L 4 R
W . UL miR-129-5p Ml ATG7 2 [H] £7 7 — % iy %
% ,miR-129-5p A 2 5 ATGT By P& #9875 [ Wik

25 B rA  miR-129-5p o # 1k 0] A 840k 0 WL
4 ), DT 03 HE K RRGL D) B, miR-129-5p A
A2 HF JRYT TR TE T 55 . Bl X A W5 ) TR ADF
¢, 4R A WELE HE R fE R A B T o0 I R
B iF HF SRR 114 SE B R B AR 4l
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