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miR - 78 AL AR 5> BESEAREL K B o0 AILEF AL AL 3537
B ' B A SRS SEL YO B
(1. PEARBHESE -—LWER - ENTA¥MERYERSAH,EZ BT 360001; 2. PEARMBEE
H—-NOERS AR, FEE RM  362000)
WE B 33T microRNA - 78 (miR - 78) 7 ) & L3R 5 AR L AL K s WLEF 4eAt ag FE RALR) T3 R M 2540 A w7 I 30 2 K S s i
MIAAEA, 57 miR - 78 AR K RS AR 8304509 K3, R miR - 78 AT AR A B R KA R AT miR - 78 £ KK IUAR it
A2 AR R IR LT A, JE M AF e AeA X B T TR (COLL) A= ACTA2 R AR AAT & 89 K ¥ 2 B S IUET At 2m B, AT
AT HR I 4RI A A R R KA GATA4 3'UTR Ji#ife miR - 78, 1 5 GATA4 F= miR - 78 KA K Z i 69 % %  JF@id 4% 3 GATA4
Sk FIE RNA 324E COLL A= ACTA2 RIARF 4 RALER 5MF RAANDL, FRATE A B K49 miR - 78 &K KP 3 ZHBA
(P<0.05), K5 2 A 49 &K AR A R, KJG 4 Bl RA AP A I & 50 R0 REB4 XR A (RT - PCR) 25 R 277, premiR - 78
269 miR - 78 KPR B T4 gt BAL(P<0.05); 45 2 AL SL B AR 2 4 50% ,42 miR - 78 1L R &G, AR IR £25 30% .
BF R L ES b4 (LVEF) 2 5 60% , KJg B 229 20% 5 &£ E 442 % (LVFS) t1 5 K AT 89 30% & 4w Y 2 F KJg 89 15% % A ,miR - 78
R AT RIS WAL F/5 COLI mRNA A= ACTA2 mRNA A AP PR3 (P<0.05), M miR - 78 i Ak b 7 4 3 5 2] 47 4]
(P<0.05). % ¥ /751 £ £ % % (mut - GATA4 3'UTR) B, miR - 78 693 KA 33 5 b i &L v R 2% (P >0.05);Si - GATA4 4 55
AT BEZLAR VG, GATA4 mRNA 23 T AA K (P<0.05); 5 GATA4 #4748 ,COLL A= ACTA2 #9 % & K -F 394 . B8 miR -78 T
Fp ) s LR 5 AR FRAE AL KR 0 LT 240, AF A AL T A8 4 T GATA4 A%, 53 COLL A= ACTA2 #9 &% F A,
KB :miR - 7838 PUAR L 5 S IULF 4L 5 KA s GATA4; COL1; ACTA2
H1[E 53 25 : R965;RI72 CHRARIAAD : A XEHS :1006 —4931(2019)24 - 0008 - 06
Mechanism of miR -78 Inhibiting Myocardial Fibrosis in Rats with Partial Myocardial Infarction
LAl Zenghua', YAN Chunju', WU Shujing', DOU Xuekai', FAN Changqing', WEI Meijuan’
(1. Department of Cardiology, The 177th Hospital of PLA, Chenggong Hospital Affiliated to Xiamen University, Xiamen, Fujian, China 360001
2. Department of Cardiology, The 180th Hospital of PLA, Quanzhou, Fujian, China 362000)
Abstract: Objective To investigate the mechanism of microRNA —78(miR —78) inhibiting myocardial fibrosis in rats with partial my-
ocardial infarction. Methods The rat model with myocardial infarction was established by ligation of left anterior descending branch,the
expression of miR —78 in the infarcted area was analyzed,and the role of miR —78 in rat myocardial infarction was analyzed by over-
expression of miR —78 precursor lentivirus vector. The cardiac function was evaluated and the expression of fibrosis — associated factors I
collagen(COL1) and ACTA2 was measured. The myocardial fibrotic cells isolated from newborn rats were transfected with wild — type or
mutant GATA4 3'UTR plasmid and miR —78 by luciferase assay to study the relationship between GATA4 and the expression of miR -78.
The changes in the expression of COL1 and ACTA2 were confirmed by transfection with GATA4 specific small interfering RNA.
Results Compared with that in the sham operation group, the expression level of miR =78 in area | and area B in the operation
group was significantly lower( P < 0.05),the expression level of miR —78 was the lowest in the two weeks after operation,and the ex-
pression level of miR —78 was slightly higher in the four weeks after operation,the results of real —time quantitative polymerase chain
reaction(RT — PCR) showed that the expression level of miR —78 in the premir —78 group was significantly higher than that in the
transfection control group( P < 0.05). The infarct area of the transfection control group was about 50% , but after overexpression of
miR - 78, the infarct area decreased to about 30% ,the left ventricular ejection fraction(LVEF) of the sham operation group was about
60% ,and it decreased to about 20% after the operation. The left ventricular shortening rate(LVFS) of the sham operation group de-
creased from 30% before the operation to about 15% after the operation, and the expression level of miR —78 recovered significantly
(P < 0.05),the expression levels of COL1 mRNA and ACTA2 mRNA were significantly increased after induction of myocardial infarc-
tion( P < 0.05), while the expression of COLI mRNA and ACTA2 mRNA was inhibited with the overexpression of miR -78(P <
0.05). When the target sequence mutated(mut — GATA4 3'UTR),the overexpression of miR —78 had no significant effect on the
luciferase activity( P> 0.05) . Compared with that in the control group,the expression level of GATA4 mRNA in Si- GATA4
group decreased significantly( P < 0.05). When GATA4 was inhibited, the levels of COL1 and ACTA2 protein were inhibited.
Conclusion miR - 78 can inhibit myocardial fibrosis in rats with partial myocardial infarction. The mechanism may be that down - reg-
ulating the expression of GATA4 leads to down —regulating the expression of COL1 and ACTA2.
Key words: miR — 78 ;myocardial infarction;myocardial fibrosis;rats; GATA4;Coll ; ACTA2
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SO WUAE BE DA 9 AL 11 A 7 F5 B S8 ) AR i 2 e T AR
2, 5 3 B O LR T 4 40 4 1, AT S 20 LR AE
J T HEAR o I Dt 2 1A 7 A B O I v 238 7K AR {H TR
FEBEFRA AN SP A HE O U ZE RS A7 b 3 m  BRI <5 )
ISR R, 2R R B WA JG 25 7 K, vT 35 28 M UL 52 2
FAEERAL O WLEF AL , 5 3500 E D) RE A5 o Y8 78 10 L
2 A AR DU RN PG B2 R A 0B, s 75 1 JOU e 0
WLEF AL RRTIR YT 5k JUHE T A A A w2 5|
T, AR 20 FHLH i €3G & [ /E LT d e
PR /R (HA T T 22 56 T 0 URESE A A 4EAb 0 TR0
B oGATA -4 20 EE & T Z AR 10, o] 38 15 3
T AN ) B R A SO I A O 25 o A JEE A o33, ] B
GATA -4 720 ILAR L ) 2235177 GATA - 4 7EIR A 3405
AL WL AR i, 5 P9 3 95 05 R 0 LA B i B T 15
Sl A EEAERY, EOA NG YT B O
995 B — VR IR T S, microRNA S 1 56 R 24H 4 it
)% RNA, 25 mRNA 1) 3" 94E R X (UTR) B 245 &
T R R A mRNA A REAR B3Iy RNA AT R
B4 AL mRNA, B4~ mRNA 7] [6] 5 5 24300 RNA
SE4 MRS 2R T R 58 omicroRNAs XF GATA — 4 i3
P FAE O IUBE 8 R ZF 28 Ak P i 4 F 40 R miR - 200¢
T PR S HE 15 GATA — 4 PR30 WILAH I 00 52 Sl AR5
AP T miR - 122 B9 T 8 730 GATA - 4 Kk,
AT A 4] 5t 4/ B2 R 5 O LA R R T ) gk — 2
WX GATA -4 HAT 4 A/EH M miRNA, X Fi697
O UEESE A LA 4ifb A 23 L HAT LT
microRNA - 78(miR - 78) BB 534 /0 , & Wi 434 K BH
HATREA/E T GATA — 4 A WF 5 %3] T miR - 78
XF GATA -4 fya] REAE FIAIL , LA Kz A IO LR o3
R FEAR L K SO WLER ZE AL 14 2 ) o BRARAE R o
1 #R5FEE
1.1 s ESHE

¥ .SD KR 60 H,28 ~32 JE#Y, A (250 +
20)g; HrAE KRR 10 L, MEHER2 S 7E 24 °C L50% AR
JEZAE FIFE 7 do H BRI IR K o AR SEBG 22 A 3 49 52
IS PR b, AR A5 B0 017

A AL (10S 3k , BUR TR IE 2 ~ 4 cm, i
2R 11. 4 MHz) ; FACSCanto JizUI X (SEE BD 24H]) o

2 R BT FE i 1 S v i R = 25 A PR A
", [ 25 k7 H31021057, HLA% 4 522 mL 2 10 mg) ;
[ 25 1 (5% 5 25300054) . DMEM /F12 8535 3t (18 5
11330057, & 5 4 3% ) ¥ H 35 [E Gibeo 24w 5 B R —
1% £ TG 9% W 5 4% i K 5 186 75 8 77 WK Lipofectamine

2000 % YL i (185 11668019) . TRIzol 2L i Wk (57 5
1559602) , #4114 [ 26 [ Invitrogen 23 1) ; BCA & F A& 2
M (EEgE R REWHAARAA, 75 P0012S);
—PL (P COL1 . T ACTA2 FIHT GATA4) , ¥ A 3% [
Abcam 23 7] (#5435 & ab96723 ,ab5694 ,ab84593) .
1.2 Tk

Iy SR 60 H SD KR EBENL N T A4
(45 FOFERFARL (15 ) FARLK B Z TR, 17
S 3 S SR B R 1 S (75 mg/ k) 5 VSRR R AT 4 i 13 45F
T C iR 0 24548 BRA ), B 2505 H31021057, Bk
MR 2 mL 10 mg)20 wg/ kg, LS D I SE 73 36490
KREEEAR GG, & HO i B AIE AL CRF I %
80 YK/ 4% WM M 12, 1S il 18 mL/kg) 3T
TR, ZR RO, 22 B P 32 (LAD) 5 8- 38 Rk (B
0.5 mm) 45 FL, SR 5 FHRILOR 5 P 030 5 M 350 R sz ik
KO IS 75 5 B PP AIL , RS 10 min O HL B T A
Tl i WO WUAE SR R A 37 B T AR K R T Rk bR
S IRIM A TR R T B G, A K B TE
TFARE3dNTENEER.

O WLET 2 240 L 55 5% < B0 A R BRURR I, oo MR i o -
HEFRAS VI 205 R 1 mm?, 76 37 °CF FH B AR 14 1t 3 1k
15 min, 28 J5 WA A0 ML , B & A IR 4= 13 ) DMEM /F12
Rige b 7E 37 °C 5% CO,» £1F T 1557 ,90 min Ji BUH
2 A VR, WSO N B A B R A T 35 R L Y AR IR 95% B
FAYTIIE & P v il A - 5045 2 E AR
FULRRZF 24 200 e 1 20

12955 B 5 Y : 1 GenePharma 7 5] 3 i FIRL) HE 12 9
B F IR miR - 78 FIRFN A5 12 06 5 o 12 T AR
R B A et R Bl ik o K BRI 5% 4 T J BURE R 76 48
A e vh K AR 24 FLAR (5 1 x 10°/4L) R i ks
7% 24 h, 1 6 wg/mL BRI NG T2 TR IR AL B, 55
24 h, o AR R 3R AL, B SR 48 h g A Ui i AR
DA LR

O WLIIREVEMY : AR S5 14 d, BREE KB, 88 75 0 s R
65 2 25 46 45 2% (LVES) F1 22 % 5 1 0 50 (LVEF) o B4
3 HKRE RAE HR O IEARA Y Fr, B 4% 2R B
2 8 h, A8, YK 6 wm U] R, | Masson %t .7k
HEAT YL SRS B R e, TR ARG Y5 7 min, IR A 1%
ERBER30 s, MRS £ e 5 min, 32 A WEIR — 1R £ [ 2%
PR AN AR 45 5 min, FHZABRIR 08 L ERZ% th b
1 min; SR 1 min, ¥ 37 5 EFIES &, TDE
T WL EE o B AL S B 3 NP5 55, FH QWIN R4 3154
ST AR
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e Z iR 5 - i F Multi Site — Directed 271 &5 %}
GATA4 3'JEBHPE X (UTR) 45 G O s A TR A8 SR I 4
878 T a4 T GATA4 3'UTR 4% 3] pGL3 - basic %
A7 12 FLAREL YO WLEF 2 40 A (R 3 % 10 4> /41D o
AR phRL — TK 15 N Sk [m % Y o LR A5 il I 7 ¢
R BHE

sIRNA 5 Ye . i 1 75 ¢ siRNA B siRNA %f B ok ik
1T GATA4 1 45 5 Pk m K , 18 1 %% 44 7] Lipofectamine
2000 5520 LEF AEA ML, 5% L it 40 M s 57 T 24 £L
Mo (BB 1 x 10°/40)24 h, 5 Y45 F oML 3E B 5 5L op
AR 5 e 36 h AR YL g i — 20 50T .

SER RE e A B SOV (RT - PCR) - 4351 T A%
1,2,4 JARE KO WUEEFE X (1) FFESEL 2 X (B) 1K
£ SiRNA FE YL . 5 RNA $2 U TRIzol 2R ,
miRNA $2 A /MZ A AZ R 19 RNAiso. & F PrimeScript
First 5 cDNA 5 A AR AT SO 5k, 938 S/ F L3R 1,
STt ER 2, IOV AR R WLER 3.1 U6 Al GAPDH
WS R 228 @ ikt o #

%1 RT-PCR R B &4

B 4 CH R, R 5 7E AR A AL P 45 & 1 — bt
R IR TR E 1 ho DL ECL B RT3, )F
FH Tmage J #4F2E47 5041, LA GAPDH /E AN S .
1.3 Hort=pAaniE

>k HI SPSS 20. 0 4t it 27 #4443 M o i 1 5 ORL DA
X +s TR AN EBATHRFEFE I 208, P<0.05
hESHGITFE L.
2 #R
2.1 miR =78 FRIAKFLE YR FE YAt AR

ARJG 1,2,4 KD miR - 78 7254k , 45 5 W55 4.
S5 FARHAME, FARA T XA B X AY miR - 78 Fik
I35 B AR (P <0. 05) o AR5 2 J8 ik K Bk i
B, ARG 4 8RB KIS TR (T IX B XS
P X RO UL 2 miR - 78 18 .

E 4 RBESPIEMLEF miR-78 49 EEKF(X +5)

I B BE(C) it 1)
R M 95 10 min
T 94 30s 40 AHE 2R
iBOK /3t A 60 1 min
ki W R AT 94 155
60 1 min
94 15s
60 15s

28 7 %10 %2 P % 4
BF AR 0.99 +0.03 1.01 £0. 04 1.00 £0. 05
FRATR 0.58 +0.01 0.46 +0.03 0.85+0.06
FARAB KX 0.62 +0.02 0.60 +0.01 0.91 +0. 07
F1a 54.22 49.02 54.02
P <0.05 <0.05 <0.05

%2 RT-PCR 31 #5457 &t

AR Lk T

miR -78 5" - ACACTCCAGCTGGGATAAGACGAAA -3" 5" - TGGTGTCGTGGAGTCG -3
COLIAT 5" - CAAGATGGTGGCCGTTACTAC -3 §" - GCTGCGGATGTTCTCAATT - 3'
ACTA2 5" - AGGGAGTGATGGTTGGAATG -3 §" - GGTGATGATGCCGTGTTCTA - 3'
U6 5" - CTCGCTTCGGCAGCACA -3 5" - AACGCTTCACGAATTTGCGT - 3
GAPDH  §'- GATCGATGCCGGTGCTAAGA -3 5" - TCCTATGGGAGAACGGCAGA -3

%3 RT-PCRAFKZ

A AR (ul) | A2 (L)

Forward Primer(5 pmol /L) 1
Reverse Primer(5 wmol /L) 1
2 x GoldStar Best MasterMix 10

Template DNA 1
RNase - Free Water 7

2.2 miR -78 IRAZE M OHLEILH

Bt miR - 78 Fi{A, premiR - 78 i F ik FFHEFAR
M ge s 2 RIEAT 5 UE (UL 3 5) o RT - PCR 45 R &
7R, premiR — 78 41 miR — 78 kK- i 2 5L Y xt
ML (P <0.05), £M miR - 78 Jlhad ik, B Ye ket i
SR e 2 418

e Ut B ZH A AR T FRZ R 50% , #E miR - 78 1 &
K AR AE T A s & 309% (P <0.05, 1L 5) B
FAR4L LVEF 252 60% , R 5% 20% (P <0.05) , 1
U2 6; B & miR - 78 [ " # ik, LVEF 3 £ 30%
(P<0.05)[AFE, BT ARY LVFS H FARATHY 30% 4
FWA R FARER 15% Z£4 (P <0.05), 11L& 6.
miR - 78 B R E (P <0.05), W] miR - 78 31 F kAT
WO U SERR B

A5 miR-78 RAZEAEER(X + 5)

T BN - AR S A G A 2 R IR
5 TIX AL SRR R 2EAT 8 B AR I T RIPA M 900
BRI T 2% , T BCA B R I3 7R o ko
T TR B B — SR PN I B R K 0 T R
BEAL 20 pgo BRI b 1R F AR B B B 90 LM IR
B RIEAE AR T L 5% BB A WE A 2 ho— P i

10

28 7 miR - 78 Rk F @A (% )
B He 3t HE 20 0.98 +0.03 48.43 +0.53
premiR - 78 48 10. 18 +0.21 34.98 +0.73
1A 75. 12 25. 82
P <0.05 <0.05

2.3 miR -78 Xf COL1A1 #1 ACTA2 I 1/E A

H TEF O UESE R miR - 78 RERE O
IRE sk HEAE IR, PR AHIF S it — 22K miR - 78J&
520 COL1 Fl ACTA2 S5 27 4E AL AH G A F I Rk . 28
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£6 SMARF A LVEF A= LVFS 89K F(X +5,%)

28 %) LVEF LVFS
BT ARm 60.02 +2.33 32.04 +2.43
e xR 22.98 £2.03 14.43 £1.53
premiR — 78 41 35.18 = 1.21 27.98 £1.73
F A& 25.627 29. 632
P <0.05 <0.05

Western E[13lE ik A5 , .0 LA AL S T2 /5 COL1 Fl ACTA2
mRNA 7K 2 THE (P <0.05), 1 miR - 78 i ik mf
Wi 22k (P <0.05), FE LK 1 gk 7. Bk 24
T8 F 265K R — B0 B A, 228 miR - 78
AAERIH] COLIAL A1 ACTA2 [\ 353% , #E— ] COL1
F1ACTA2 2 95 B, T IR AR 58 )5 1 0 JILET 2 £k
PRI

COLI1
ACTA2

GAPDH

fFAA YT IRZ] premiR - 78 40
B 1 COLIAI #= ACTA2 % & & ik K-
%7 COLIAL #= ACTA2 B & 2 KF(X +5)

20 5 COL1A1 ACTA2
BRF R 0.32+0.03 0.40 +0.03
B o] 0.98 +0. 04 0.84 +0.13
premiR — 78 41 0.52+0.21 0.48 +0.03
F A& 43. 805 26.741
P <0.05 <0.05

2.4  miR -78 X GATA4 B9HIFI1ER

P HTELEdE I TargetScan, GATA4 #{FE 4 miR - 78
FREIEDR | R AR R AN 8 A5 1 GATA4 3'UTR (& 2 FiE 8)
49 XL G 2R T 6 7 5% 55 1 0 UL 2 A8 200 e e 5 1
% — 5 . miR -78 5 WT - GATA4 3'UTR B & 1363
#1369 454, H A5 MUT - GATA4 3'UTR 4545 . 4% 7
M, miR - 78 3 F iR ] WT - GATA4 3"UTR A1y
PEICHEBRE M SR, Y5751 & AE 24 (mut - GATA4 3
UTR) B, miR - 78 {3 B X9 2 BHE Mg i A g 3%
(P>0.05), L3 8, X L645 LB GATAS J& miR - 78
() ELHEHERR , 2L 3'UTR J751 GUCUUA JAH BAE RIS .
miR - 78 MIEFA S GATA4 B HFHA TR (P<0.05),
W] miR - 78 REE 5 GATA4 45 G4 Hie ik,

F5T miR - 78 FEI G B9 VR I 40 B0 WLEF 4E A 1Y
MRHEZR (GATA4 5 FIRFRBY LR, LS IE miR - 78
A iE T GATA4 ZA/E R, 72 L Z i, GATA4 g/ T4k
RNA (si - GATA4) il , 3 A5 00 JL A% 0, 3 WL 2% 9., &5

TR, si - GATA4 4155 BRZLH LL , BE B 5 K GATA4
mRNA FiEKF(P <0.05) o SR J5 781X SE 40 ffl kAR ook
&I, 2% GATA4 FAMHIEE, COL1 FI ACTA2 (94
HKE R gAm (F 3) . EiRSE BRI, miR - 78 0] H %
i GATA4, I REH ] £F %5 A G F COL1 #l ACTA2
223k, 3% ] BE 2 miR — 78 750 LA AL )5 1 4k fk oh
B PR T HILA

GATA4

GAPDH

LV - X84 LV - premiR — 7841
A2  GATA4 &G &k kKT
A8 GATA4 B G R EAKF(X =)

28 %) GATA4
et e 0.76 £0.21
premiR — 78 41 0.34 +£0. 15
18 2. 819
p <0.05

COLL

ACTA2

GAPDH
X e ZH si—XHE4] si— GATA4 41

B3 COLl A= ACTA2 & @ £k %
%£9 COLI #7 ACTA2 B @ £ KF(X = 5)

20 7 COL1 ACTA2
S R 4 0.32+0.03 0.40 +0.03
si— X R4 0.48 +0. 04 0.64 +£0.13
si— GATA4 48 0.12+£0.21 0.18 £0.03
F1a 41.217 23. 835
P <0.05 <0.05
3 iTig

AR5 KB, miR — 78 1L U AE A BRAR B flk A
PR T, I8 R A UL 5 0 LA 4 AL B PR 5 A
FH o #E— 2 B 20 B s, miR — 78 T AE A HE [h] X 8
GATA4 3'UTR, M\ T A% GATA 23k 7K, B v] GEHD
TRAE I O WLEF 4EAL 0 1

A5 R ] 2 FhEF4EALARSC +~ COL1 Al ACTA2
VE g0 LEF 44645 b7 . COLT B ol 55 (H1 COLIA1 %
i) A1 o2 4 (F COLIA2 Zih5) 20 A = 1Eie 20 i, . 2 3
B VR A R Hh 2T 4RI AR RS A0S O ILEF Ak .
1EH KB BE COLT 7KK, (H 7 50 WL 3E J5
COLL AT AW G5 RN OIS R 5 TIX

11



- SR -
Drug Research

China Pharmaceuticals

2019 4F 12 H 20 [ 5 28 4546 24 1
Vol. 28, No. 24, December 20, 2019

COLLA1 Fl# 1 COL1 Fih/K V3T, B0 ILEF 4k
N cmiR - 78 B AP COLIAL %% 5% 1 COLI
B o ACTA2 78 W AE h th 9l i B 5 2F 4 4k = B AH
M1 AR VRS J5 AT A 7E H mRNA F1EE H Bk
B9 T L 2O AT Bk miR — 78 ak FE A Bl LA 0L,
T miR - 78 By i fE KB AT AR S A 4EAH G BT R
COL1 F1 ACTA2 B FRak A A 10 WLEF 44k .

GATA4 ZHEMWF AR 7, /Ao AT
Ik R R g A O PR U R L2 L IE K RN 21 4 {1k
() B3 bR o N GATA4 5 DNASi [ #8 i i 5 45 &
COL1A2 JE[H 0] N i COL1A2 i3k A B 78 45 H
F W], miR -78 L KK H] T GATA4, X 5 T Y
si — GATA4 0> LAY £F 4k 20 Jfd vh %9 COL1 F1 ACTA2 A
X o5 miR - 78 i kX0 ILEF 4k () S 7 T — 2L
FW] GATA4 TEMBE )5 O LEF 4k b HAT e k1 o 3R
1M, GATA4 7 H At 40 e 2 AU s 2 27, i SO ] 5 o 4
Jtlrh R B E A TR VR T, o GATA4 iR T30 17 1
WP 4EAL S ARBF 5T o, GATAS b0 JILEF 4 AL 1 7 T
Sl COLT Al ACTA2 SZELAY , (H 78 Ho A 41 g o n]
o HoAth R AR ARG P & B, miR - 78 TE.O
WAEBE S5O BE) 1 X B X 3k N, i 7e O U E
M2 P ik i omiR — 78 Fab /K1 T nl A o bk
O WUREBE I U LA 475 A 2 0 28 F A A s i 0 o O L
I ZT 44 20 B 7K S £ AR AR R I 2 7K ) T v ] B S Fh 4
JEREHL miR — 78 Ir3K o ML ' microRNA MIAFETERR T #E
NEZHb BT 25 R sl ef, HOR IR T 96 20 100
290 L AR At S22 5 ) ) 2 L) 4 R Ao SR A AR
SR B A AR R — L6 FL R ) microRNAs
BRI XA B , AT P A T I miR -78
Tk HHAE MK iy LR FRIRIEAT G BT HEN , 7E
O WUREREIATE] , miR — 78 [#) I35 6 R i ] RE 238 i o

O WU BE I 40 ML miR — 78 ik K V-8 1L & 7
5 A SR 3 A A R ST A O M AN T A A i —
HFSE H miR - 78 PRI E AN AT AN G BR T 7Ol 48
PRI B AE R A, A5 ok i — 20 E S AR O LB
HY M 6] AT Br et dE Ak Dy fig , Dt sk 20 %0 Ik ) 5 . H
HIE A KR HRE S H microRNA 256 1 RE B 1A 7 30
S miR - 78 1V LE N AT RE R R A A I 0 AL
Aty — R

25 LA, miR — 78 AT U SE K B LET 4
b, VEFHAL I T BE 4 R I GATA4 3k, AT T % COLI
1 ACTA2 1933k,
S 30k
[1] Mok, 2374, ¥IF &, % . PDTC *F K & S MU 58 )5 NF -

kKB 5 MMP -2 A ARSI REBGH R[] TREZ,

12

2013,42(25):3004 - 3007.
(2] % #%, R &, FRIE A FREHAKR S I fe =
B JESLBR LA B A2 Na* K+ —ATP BE e %)), P EZ L,
2018,27(10):12 - 15.
SUN J, RONG Z, WUGETI N, et al. Experimental evaluation of

—
(O8]
—

myocardial fibrosis in a rapid atrial pacing model in New Zealand
rabbits using quantitative analysis of ultrasonic backscatter[J] .
Medical Science Monitor,2014,20(2) : 1884 — 1889.

[4] YANG S, PIAO J, JIN L, et al. Does pretreatment of bone marrow
mesenchymal stem cells with 5 — azacytidine or double intravenous
infusion improve their therapeutic potential for dilated cardiomy-
opathy? [ J | . Medical Science Monitor Basic Research, 2013,
19(45):20 - 31.

[5] HE JG,LI HR,HAN JX,et al. GATA -4 — expressing mouse bone
marrow mesenchymal stem cells improve cardiac function after
myocardial infarction via secreted exosomes|[J]. Sci Rep, 2018,
8(1):9047.

[6] SUZUKI Y]J. Cell signaling pathways for the regulation of GATA4
transcription factor: Implications for cell growth and apoptosis[J].
Cell Signal ,2011,23(7) : 1094 - 1099.

[7] CULS,XUE L, YANG F,et al. Postinfarction Hearts Are Protected
by Premature Senescent Cardiomyocytes Via GATA 4 — Dependent
CCN 1 Secretion[J]. ] Am Heart Assoc,2018,7(18):e009111.

[8] JAN MI, KHAN RA, ALI T, et al. Interplay of mitochondria apop-
tosis regulatory factors and microRNAs in valvular heart disease[J].
Arch Biochem Biophys,2017,633:50 — 57.

[9] RYSA J, TENHUNEN O, SERPI R, et al. GATA -4 is an angio-
genic survival factor of the infarcted heart[J] . Circ Heart Fail,
2010,3(3) :440 - 450.

[10] ROMAO JM,JIN W, HE M, et al. MicroRNAs in bovine adipoge-
nesis: Genomic context, expression and function[J]. BMC Ge-
nomics,2014,15(1) :137.

[11] CHEN Z, ZHANG S, GUO C, et al. Downregulation of miR -
200c¢ protects cardiomyocytes from hypoxia — induced apoptosis
by targeting GATA —4[J].Int J Mol Med, 2017, 39(6):
1589 - 1596.

[12] LIANG W, GUO J, LI J, et al. Downregulation of miR - 122 at-
tenuates hypoxia/reoxygenation(H/R) — induced myocardial
cell apoptosis by upregulating GATA —4[]] . Biochem Biophys
Res Commun,2016,478(3):1416 — 1422.

[13]1 & # REH,EF,F . Wnt 425858 5.0 ILLf 4t ad
AR R A A AT [J]. P Bl R 5 & E,2017,
18(33):1828 - 1831.

[14] WANG S,MA N,KAWANISHI S, et al. Relationships of Alpha —
SMA - Positive Fibroblasts and SDF — 1 — Positive Tumor Cells
with Neoangiogenesis in Nasopharyngeal CarcinomalJ]. Biomed
Research International ,2014,2014(2) :507353.

[15] ROCKEY D C, WEYMOUTH N, SHI Z. Smooth Muscle o Actin
(Acta2) and Myofibroblast Function during Hepatic Wound
Healing[J]. PLoS One,2013,8(10) : e77166.



