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[BE] HBY Wit E3IKS 45 7% (transverse aortic constriction, TAC) % 5 19 /N R W& O L
miR-669a-5p HIFRALAL, FFHE—LSE miR-669a-5p X0 )b/ NI AT RERILE . Tk #5 24 R
/N B BEALECF 127 IR T AR 4 (Sham 2H ,n=8) FIF-ARU (n=16, 157 TAC .0 ) ZIHEAL) . TAC
ARIGE 4 ST ARABEYL > WL (TAC 4 ,n=8) & miR-669a-5p agomir £ ( Agomir £ ,n=8) ,Sham 41 |
TAC 41 J Agomir 4175 4E 4 ] Rk 43 31 59 A6 38R 7K agomir B X BRI & agomir 3857, 2 ¥R/
o 8 JAAT A O Bl VPG & 2H /N LG DI RE s HE KRR BT S WOA Sy 5t 34 4 WS/ I O ILZH 2 3
PG, RT-qPCR A I /) B0 JJLZH 2 miR-669a-5p K 48016 Wi B2 A AH ¢ ik K (NDI |, ND2 , NDUFA4
ATP50) 323k o ATP Kl i) & 4 I 4 410 ILZH 2L ATP ¥R JZ . Western blot A5 .0 JLZL 24X p-AMPK |
AMPK PGC-la FHFEBAKTED, 5% 5 Sham 4 H#, TAC ZH/NELC L miR-669a-5p 251k i 2 4,
A (P<0.05) o 7RI ZE S b7 : Agomir 21 /)N BRI S IM B8 ) W4 5 87 5K g4k TAC 20 W] i i35
(P<0.05), HEY A Yt @R .5 TAC 4 HAL, Agomir 4 1] WL ILAR A HES 2K AL O WLET 4k Ak K0 L
0 R A T AR A A W R 3 (P<0.05) . 5 TAC A HLAL, Agomir 2 ATP JK-F-4¢ TAC ZHH] 2 Ft & (P<
0.05), H NDI1 .ND2 NDUFA4 ATP50 £:RAXTFRAEH B ETE (P<0.05) . Agomir 2/ F.O IR
p-AMPK/AMPK \PGCla # /K V36K 4K TAC 41 B E N (P<0.05) . &5 miR-669a-5p 7] L i F ik
2 E kS AT 00 1/ UG DI RE ot & AL, LT AT Re & i M AMPK/PGCla 5%
0 P T A B UL i R AR5 o

(R ]  miR-669a-5p ;.0 )y 58k ; AR R A ; FALBER 1L ; AMPK/PGCla
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MiR-669a-5p improves cardiomyocyte energy metabolism via AMPK/PGCla

signaling pathway in mice with heart failure
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[ Abstract | Objective To investigate the change in expression of microRNA-669a-5p ( miR-669a-5p)
in mice with heart failure (HF) induced by transverse aortic constriction ( TAC) and to further explore the
role and possible mechanism of miR-669a-5p in HF mice. Methods Twenty-four mice were randomly
divided into the sham surgery group ( Sham group, n=8) and the surgery group (n=16, TAC induced HF
model ). In the 4th week after TAC surgery, the mice from the surgery group was randomized into the model
eroup (TAC group, n=8) and miR-669a-5p agomir group ( Agomir group, n=38). Normal saline, agomir

negative control and agomir reagent were respectively injected via tail vein into the corresponding groups, twice
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a week for 4 weeks. In the 8th week after TAC, the cardiac function of each group was measured by
echocardiography. HE, Sirius red and WGA staining were used to observe the pathological changes in the
myocardium tissues. The expression of miR-669a-5p and oxidative phosphorylation related genes (NDI, ND2,
NDUFA4 and ATP50) were detected by RT-qPCR. The ATP content of myocardial tissues in each group was
measured by ATP assay kit. The protein levels of AMPK, p-AMPK and PGC-la were detected by Western
blotting. Results The expression of miR-669a-5p was significantly decreased in the TAC group compared
with the Sham group (P<0.05). Compared with those in the TAC group, echocardiography showed that the
Agomir group significantly improved cardiac function (P<0.05), as well as histopathological analysis
suggested that the Agomir group significantly improved cardiac remodeling ( P<0.05). The ATP levels in the
Agomir group were significantly higher than that in the TAC group (P<0.05), and the mRNA levels of NDI,
ND2, NDUFA4 and ATP50 were dramatically higher ( P<0.05). Western blotting showed that the protein
levels of p-AMPK/AMPK and PGCla were significantly up-regulated in the Agomir group compared with the
TAC group (P <0.05). Conclusion

remodeling in mice with TAC-induced HF, and the mechanism may be associated with the up-regulation of

MiR-669a-5p significantly improves cardiac function and cardiac

AMPK/PGCla signaling pathway and further improvement of myocardial energy metabolism in mice.
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miR-669a-5p; heart failure; energy metabolism; oxidative phosphorylation; AMPK/
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WP T AR A ABEIR L . A 2R 0 ) e L
VEBAT SRR A BIAIL, A Ry U ) % 8 B FRAE 2 g AR
AU B R AR AN R, AL 3O LR A
(R ERAE AR A R Ak AR LA % s RE M R R AR T i i 2
IE— A IR0 R R R DR e i A
FE3RI 70 SRR B —Fh AT RE

M5 FR 15 Ak 25 H B4 B ( adenosine monophosphate-
activated protein kinase, AMPK) J& BEL4#% 4= W) 14 N 1) {4
Y 22 5 IR/ 95 A R A 1 G, T LG S R Y
ATP/AMP LUAERTE BRI o bk s
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IEREA W], PGC-1o HUIARN 5 2 %2 HE W) 24 W], p-AMPK |
GAPDH #$i/£k) 5 35 [# Cell Signaling Technology /3],
1.3 SEBAE S5 R st X

3.1 dy Fkogiaiinl e MpEEcERIE
B 24 H C57BL/6 fEVE/ N IR T AL (Sham 2H ,n =
8) FITFARU(n=16), KM 3% FHFli+1 L/min FH=
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AL E TE R A b O 1. 5% 5 98¢+ 1 1/ min
SR AT/ AR R . TR XU B 5 T 7
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GBI A7 25T B0 Ik 1 2l B S R 20 A0 35 6 3 ko g 4
FUniE . BNl IS, SCH, B R 4E A . Sham ZH /)N
BT o ) R R R A AR SSHL E3h k5 o

1.3.2 #2555 T TAC RJ5 %5 4 4, % F AR
FRRFEHL o AR 2 (TAC 4, n=8) K miR-669a-5p
agomir 2 ( Agomir 4 ,n=8) , Agomir 4] &z TAC 4437
FEFHHIKE S miR-669a-5p agomir J agomir [ 14X IR i
7 5 nmol/ ¥R (7T 100 L A= ¥R 7K ) , Sham 2H B ik
S [R50 s A R K, B 2 9K, 7 4

1.4 ¥z

L4.1 /NREAEOSIE TAC ARG 8 J&, #17/h
L0 BRI (5T 2% AR+ 1 L/ min S50
0T/ AT A BRI A EMAL D E THRAE & M4
B o THaE o5 A K U) IOR A 4B R0 MR S
PG, i e e O B RE AR B < 200 UL R N A2 (lefit
ventricular end-systolic diameter, LVIDs) \Z5.0 B 475K K
4% (left ventricular end-diastolic diameter, LVIDd) | /¢
DE G BEEF IR R B (left ventricular posterior wall
end-diastolic thickness, LVPWd ) . & Ifil 73 %% ( ejection
fraction, EF ) I 770> 2 45 5l 47 45 % (fractional shortening

rate, FS) ¢
14,2 U IEACARRI LA K00 JE o 1 5 1 B+ EU A

AN AL BN RS, PREOFIC SR/ B SR . R
P AR AE/INBR, 58 B B O U J 4 RO AR B . 315
FrTF O R (mg) /AR (g) o

1.4.3 DREHSURE A RO LA P BUR
HOAE 10% FHPERR IR Th bk 48 b, 1 AL S R 45 4 pum
JREEESY Ao B, 47 HE Qe (g A0 LR
M R AR S, KRR B 21 5 0 WL 45 0 LT 41k,
WGA G5 (0 (FTiAHR B 1:500) WLEL L LA i

B AL
L4.4 BAHZS ATP K ARG & U] 5t

FTH0E, LA 20 mg M ILZHZR/200 L Y HL 151, R
O WL AR NARTR RS, 785321 K I 24 fe
B0 R E T UK B TR 2 AE . RrlSLm
A 100 wL ATP AR (1 4% B ATP IR |, 5
JE 3~5 ming BRALAFAIINA 50 WL A BGE XY ik
B UEMS TR 215 RLU AR, AR 4 br i it 231 54
i ATP ¥R BE . A2 RE LA BCA 27 vk B Rl
T A I 2 R BE K ATP Y 4553 B nmol/mg
1.4.5 RT-qPCR £l 4 RNA $2 B 7 & 1
B, FRE 10 mg WO LA ZRFE B miRNA |9 60 RNA,
FRHE miRNA ZE 383k S8 skl n S vl W DL U AN
Z: F% U6 1 miR-669a-5p 43 71| S 5% 5% A AR L 1) cDNA
(42 °C 2 min;25 C 5 min—50 C 15 min—85 C
5 min) J5 #EAT 40 MEER qPCR A2 (95 C 5 min—
95 °C 10 s—60 C 30 s) . FEHLH B RNA AR H k75 &
VLB P R 5 54 ¢DNA (42 °C 2 min;37 °C 15 min—
85 °C 5 s) J5 47 40 PEFF qPCR il (95 °C 30 s
—95 °C 10 s—60 °C 30 s) , iz 2744 X4 Atk If:
HWATGE T . BARSIWF S W 1,

%1 RT-qPCR 3|15l

HN FEHI(5'—3")
1E X : CCCATTCTAATCGCCATAGCCTTCC

NDI1
2 S : TGCCGTATGGACCAACAATGTTAGG
VDo 1E Y . GGGCATGAGGAGGACTTAACCAAAC
% S : TGAGGTTGAGTAGAGTGAGGGATGG
1E Y . AAACATGCTCCGCCAGATCC
NDUFA4
% X : GTGCCAAGCGCATCACATAC
1FE % : TGTTCAGGTCTACGGCATCG
ATP50
& S : GGTGCGCTTGATGTAGGGAT
RPSII 1F X : AGATGAAGATGCAGAGGACCATT

Jz SL: GACGCTTCTCAAAGCGATTGT

1.4.6  Western blot /BRI RO LA LU T
A RIPA U, 5853 513K, vk LR B 0 s, B3
FH BCA S5 R it B I B o ARIR AR R B3 i iR B
TN SXEE A _EFEGR, FEoM IR~ ARl A8 T .
SDS-PAGE BRI, FEUKIR 254 T 5 85 BB AR B 22
PVDF & 1o 5% Wi Ng 2B Wy = 3 4] 2 h 5, — 31
GAPDH(1:1 000) ,AMPK(1:500) ,p-AMPK(1:1 000)
PGCla(1:1000)4 CHFF LR, TBST PRSI AR
—P(1:5000) A FF 1 h, TBST PEf. Aol ECL
Pep BT, TR MUR A . R Image J AR 1F3H



http : //aammt. tmmu. edu. cn

Bl 4242 R R 241, 2024, 46 (1) 87

A K E(E
1.5 %itFEoh

KM GraphPad Prism 9. 0 #RPFEAT /08T, BAmLh
+s FR, PTEH BRI K0S HU ORI SZ REAS ¢ K56, 22 41 1R)
Bl BRI R T 2200 e R gKiE : a=0. 05,

2 R

2.1 PR ECHERELER
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1 miR-669a-5p 7E/NR IR O ALAR P HIRIE (n=8,x2s5)

2.3 RS R K ARILE

55 Sham 4] L #¢, TAC 41 /)N i i AR S U8 B i
B, Lo o o 5 4 5 £ 1) BB S 33 n (P<0. 05,
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