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[ ABSTRACT] Aim To observe the anti-apoptosis effect and expression of microRNA-133a (miR-133a) in rat myo-
cardium of heart failure after myocardial infarction ( MI). Methods  Sprague-Dawley rats were divided into four
groups randomly ; (DSham group: rats were dealt with open-chest; @MI group: rats were operated by left anterior descend-
ing coronary artery ligation; rAAV9 group: rats were operated by left anterior descending coronary artery ligation after
transfected with rAAV9-ZsGreen by coronary injection; @miR-133a group: rats were operated by left anterior descending
coronary artery ligation after transfected with rAAV9-ZsGreen-pre-miR-133a by coronary injection.  Feeding for eight
weeks, expressions of miR-133a and mRNA of transgelin2 (TAGLN2), Caspase-9 and Bcl-2 were detect by real-time
PCR, immunohistochemistry and Western blot were used to determine protein level of TAGLN2, Caspase-9 and Bel-2.
Results The miR-133a expression of MI group decreased obviously compared with sham group (2.963 +0.461 wvs.
12.518 £2.21). The mRNA and protein level of TAGLN2 and Caspase-9 both increased in MI group versus sham group,
while Bel-2 expression decreased in MI group.  The expression of miR-133a was up-regulated after rAAV9-ZsGreen-pre-
miR-133a coronary injection, the mRNA and protein level of TAGLN2 and Caspase-9 were reduced in the same group,
while Bel-2 expression increased. Conclusions The down-regulation of miR-133a in failure heart after MI could de-
crease its degradation and inhibiting effects to TAGLN2 and Caspase-9, thus promote myocardial apoptosis. ~ Myocardial

apoptosis may be alleviated by over-expressed miR-133a.
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miRNA # Bk 7 & E. Z. N. A. miRNA Kit( #
Omega /2 ) ;SYBR Green qRCR Mix( H &K Toyo-
bo 27 ) ;miR 2 X 7| & Rn_miR-133a_2 K %
AR A & miScript II RT Kit ( % E Qiagen A 7 ) ;
TAGLN2 # % % 4 1K ( bs-2977R, # B 7% A & ) ;
Caspase-9 % 7 & 11K (ab63488) \Bel-2 % 5 & ik
(ab7973) (# [E Abcam /8] ) ; #RAR 3T A A 4 BE AR 1T
R 0 ( E B Vector /A T ) ; miR-133a 5| 4f
(HmiRQPO166, ¥ & & 4 4 & A & R 2 8 );
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RRER MR G, B ETH 10% K464
B (350 mg/kg) AT AREE, 7 EML B 2 00 fB B Sk #6, 48
Pre BT TT I Kk L BIAALN, R BEAE K
HORIERT 2 ~3 HCF B B m T RE 2 ~3 mm, 4
& E /N B BALSAT R L R
70 K/ 5 A E 10 ~12 mL, Bt 11, A B FF
AR ED R R B AL, B W 3 4 BT,
IRALE T O/, RO NE, AR5 ik 4R R 3 ik
KR LT 1 ~2 mm, Jf 5-0 % 4H 48 & & 44 2 R
B KT e S, R FRE A AU T HLE € R %
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Bl EERBEEAR, REHEE, PR, T
FEBCE A —RERGREHBECRDHA
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1.5 BFOHEKRE

RS B EHATHEE S A E, MIEES
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EREE2.0~4.0 cm, i E 11.4 MHz) o 20 F
47 5K #1 K 9 1% (left ventricular end diastolic diameter,
LVEDD) .7 & % Y 45 #1 K W 42 (left ventricular end
systolic diameter, LVESD ) | %7 % #g 42 % ( fractional
shortening , FS) K& 7Z= & E 4F i 4 31 (left ventricular e-
jection fraction, LVEF) ,
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1.8 Western blot #&ill TAGLN2  Caspase-9 FA Bcl-2
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ok UE & % S min & M SDS-FK 7 M BE B IR
KA R E A, Bk B E 50 pg, R 4K 80 V 30
min, 2 B X 120 V 60 min, + T # B E G £
PVDF f%,5% BSA 12 # £t 4] 3 ~4 h,PBST 4t £ & /m
AN —H(TAGLN2 3 52 £ Hi & 1: 250 ,Caspase-9 % ¢,
U 1: 1000 \Bel-2 % 5 [# 4K 1:100) ,4°C T 7,
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1.9 TAGLN2, Caspase-9 #1 Bcl2 mRNA X miR-
133a FRiEHT

JFl E.Z.N. A. miRNA Kit 4 5 3% B miRNA ¢
K4F RNA, #% 3 3 F R 5 &0 R 4 KA K cD-
NA, F DLtk cDNA iy 4K, 52 B 7% % € & PCR 0
TAGLN2 Caspase-9 .Bcl-2 mRNA & miR-133a %k ik,
51 4% 1t K A Primer 5.0 % #F, TAGLN2 ki 5] 4
JF 7] 5'-GCA TGT TTC TGC CTT CCT GAC-3', T i#
514 J¥ 7| 5'-TCT CCT CCA CTC CAC CCC TTA-3',
Caspase-9 L 5| 4 )5 %] 5'-CCT TGT GTC CTA CTC
CAC CTT C-3', T i 51 4 ¥ 7| 5'-TCT GCT TAT AAA
CCC CTT TCT C-3',Bcl-2 ki 5 4 F %] 5'-TTC TTT
GAG TTC GGT GGG GTC-3', T iiF 5l 4 ¥ 7| 5'-ATT
TGT TTG GGG CAG GTC TGC-3', LA B-actin A W 5,
95°C T & ¥ 3 min, Z J5 & — % 95°C & 7 10 s, miR-
133a  TAGLN2 Bcl-2 . B-actin 5] 47 58°C i K ZE 14 30
s,Caspase-9 5|4 60°C & K ZE f# 30 s, 3£ # 4T 40 4>
P&, B RAEFEM I B IR OB,
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WESE, DT RREh R, FAKEILT70 H,
FET- 25 HORJGAENG 45 H HHEF ARG 10 5,0
WIFEZEZH 13 2 rAAVO 2012 H miR-133a 4110 H,
THA B FARLAKRICIET, BEFRRE R, B
B i ShAEREE 1 Bl R O WU AR S K
USRS 2, B REM g H 24 LR, sh1E S
8 G sha b W A, OISR IET 2 H
rAAV9 HFET-3 H miR-133a AT 1 H,
2.2 KROEEERN

TR KO BE IR FE 15, BB s i
Wi 75 DWIARBE I KRR 20 28 BEI sl 55 s 2%, 6
RGBS, AEEW B 5K, LVEDD B B 1K,
LVEF F1 FS B & F F%; miR-133a 41 LVEDD %% AR
ZH I I (H GO UURESEL 45/)N, LVEF A1 FS 328 F
ARG S T O AUEESEAL (P <0.01;3 1) .

&1 BEAXROHEBESHILE

Table 1. Comparison of echocardiography parameters in

each group

| LVEDD(mm) LVEF(%) FS(%)
BFARA 6.527 £0.403 82.0x4.4 46.2x4.5
CDFEFEL 8.468 £0.217°  51.7 £3.6"  25.7 £3.4°
rAAV9 4 8.350 £0.306" 50.5£3.8" 26.7 +2.2°

miR-133a 41 7.552 £0.241" 65.2 4.2 36.0x2.0"

aH P<0.01, 5EFARALE ;b K P<0.01, 5.0 JUEFEL LL#

2.3 KROALHE £aiER

AR 2H R RO JUL A8 i HE 91 2 5, LR 80K
BbT , 200 B (R B 25 0, A DL 208 i 440 i 92 i 5 o0 LA B 441
FrAAVO 21 K FRUFE X0 LA D e 502 |, K o
HESI ZE L 0 45 4 A1 2R, AT L R J 48 P 240 L
PO AN IR A AT % X AT UL UL A A 1 AR
K, WU SO 0 2% , C ILTE] B 38 5 7K i, 35 430
WLEF A i WL, AT UL 58 1k 40 R 322 00 | i 2T 4 4
HA%H , miR-133a Z17R0] UL.C LA B IR FE | £F 2 41 21
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Figure 2. Expression of miR-133a in rat cardiomyocyte

a I P<0.01, 5/

2.5 KROAL TAGLN2 mRNA F1E HHIRIE

O WLFEFE 2 rAAV9 2H  miR-133a £ TAGLN2
mRNA FIE MR BESEFARAMLT S (P <
0.05) ,miR-133a 41 TAGLN2 mRNA F1%E H 1) ik
O AUEZELLAT rAAVO AR HLFEA (P <0. 05 B P
<0.01) , > JLFEFELH TAGLN2 mRNA 14 H A9 #Eik
HrAAVO AL 22 RG22 L (K 3 Fil4),
R AU A S T N 8 B N4 E DTN 1 O A R %
R BORL, O WU ZEZE rAAVO ZH .miR-133a 410 UL
YA Y FR IR B 3 22 . Western blot £ I i 7
TAGLN2 # R IE 5B F AR LB B3 (P <
0.01) ,miR-133a #H TAGLN2 & [ % ik 5.0 JLAE5E
20 Je rAAVO AIAR LB R FEAR (P <0.01) , L WLEESE

A EFARA,B RO NUEFEAL, C Jy rAAVY 41,D i miR-133a 41,
Figure 1. HE staining of different group rats
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3. BAKXF DAL TAGLN2 mRNA ik
H5EBFARALLE ;b N P <0.05, 504,
Figure 3. TAGLN2 mRNA expression of rat cardiomyocyte

a1 P<0.05,
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4. Western blot 8l K R0l TAGLN2 EAFRIE  a
H P <0.05, SIRFARELE ;b A P <0.01, 5.0 NUEIELH L,
Figure 4. TAGLN2 protein expression of rat cardiomyocyte
detected by Western blot
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133a 41,

5. REAALZLERNAROI TAGLN2 EHRIA( x200)

A NBRFARY,B A ONAFESEL, C  rAAVY 41,D 5 miR-

Figure 5. TAGLN2 protein expression of rat myocardial detected by immunohistochemistry

2.6 KEROAL Caspase-9 mRNA F1ZEBRIEKIE

ODWUEZEAL  rAAVO 4] miR-133a 4 Caspase-9
mRNA FIHE B R IX BT ARHAFA S (P <0.05),
miR-133a 4 Caspase-9 mRNA FI& H (1) F A 30 L
FEZEL FI rAAVY AHFEAR (P <0.05) , .0 ILREEFE 2
Caspase-9 mRNA I H 1 RIE S rAAV9 A2
SEFETHEL(E 6 7)), RpEHS g
7N ABRTFAR L O LA ML 3 A 2D A € 380K o0 UL
FEZEA . rAAVO 4 miR-133a ZH . JULZH I P A €2 5
FLAH B IE TN, Western blot A6 i 7K | Caspase-9 5 H
TR 5B FARLAH B B3 (P <0.01), miR-
133a 21 Caspase-9 4 I KR BLO NI SLAL FI rAAVI
HFEAR (P <0.01) , .U JLFEFELH Caspase-9 #F 131k
5 rAAVY A 2E R TC R EME(KI8) .
2.7 KEOAL Bel-2 mRNA F1IEAHRIE

D NUEZEZL AT rAAVO 2H Bel-2 mRNA A AH
HFARHAFEML(P <0.01) ,miR-133a 41 Bcl-2 mRNA
AL THE (P <0.05) ; miR-133a £ Bel-2 mRNA
HI IR B0 WU FELE A rAAVO ZHEE (P <0.01) ,
LHUEIEA Bel-2 mRNA 93355 rAAV9 4 AH 2=
RIS LK 9), OHEEIEAH  rAAV9 4 |
miR-133a 41 Bel-2 M A F BB BFARA TP <
0.05) ,miR-133a 41 Bel-2 B8 E RO
1 rAAVO HEEHN (P <0.05) , O JILAESELH Bel-2 Y
BEARIEE rAAVO AIM 22 5 e M (' 10)
B MU R (BT AR 20 LA A P T DL
B0 JURE 43 A1, O LA E 4L rAAVY 41 Fil miR-133a
ZH0 LA I P A €0 0L BH 52 0820 . Western blot £
W5 O U JE L FI rAAVO 4 Bel-2 4 I RY 223k
IR TR (P <0.01) , miR-133a 4 Bel2 & 1Y%
RO WU FELH AN rAAVO ZHE (P <0.01) , (B

THRFARA(P <0.05), LHUFEFEA Bel-2 H I
PRIk 5 vAAVO AL 2E S E M (F 1)

0.9 1
0.8 1

a
a
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0.6 1 ab
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0.4 A
0.3 1
0.2 1
0.1 A
0 -+

BFRE OIIEFEEE rAAVOE miR-133ad

6. ZH:/ A Caspase-9 mRNA HIRiE
H5BFARALLE ;D N P <0.01, 50 UEREH L,

Figure 6. Caspase-9 mRNA expression of rat cardiomyocyte

Caspase-9 mRNAERT 5%

ai P<0.05,

BFRAE DAIEIEH rAAVIH miR-133asH

g a
#® 0.7
{II _
i 0.6 ab
o 0.5
@ 0.4
§ 0.3
@ 0.2
S 0.1
0 . . .

BFEARA SAIEFEA rAAVIA miR-133aH

Caspase-9

B-actin

7. Western blot #il X R/l Caspase-9 EHRIE
H P <0.05, 5BFARALE ;b N P <0.01, 5.0 UEEL LA,
Figure 7. Caspase-9 protein expression of rat cardiomyocyte
detected by Western blot
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8. EALALFLERNKECA Caspase9 FEHFRIE( x200)

133a 41,

A RBFEARA,B AL HUEIELL, C g rAAVO 41,D N miR-

Figure 8. Caspase-9 protein expression of rat myocardial detected by immunohistochemistry
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P 2 i
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0 T T r
BFRA LAUESEA rAAVOAE miR-133a8

B 9. 4L Bel-2 mRNA BJRIE
AR HED A P <0.01, 5.0 NUAFFEA LLEE
Figure 9. Bcl-2 mRNA expression of rat cardiomyocyte

a} P<0.05, 5&F

133a 4,

11. BEARYZLERNKER O B2 EARIE( x200)

BFARE

DAAESER  rAAVOAE miR-133a4

Bcl-2

0.6
K ab
: a b

0
BFARA LAUEIEA rAAVIAH miR-133a8

10. Western blot #& & H KX B0l Bel-2 EEHFRIX

a P <0.05, 5EFARLALLE ;b H P <0.01, 50 UL L,
Figure 10. Bcl-2 protein expression of rats cardiomyocyte
by detected Western blot

A NBRFARY, B HODIAEIEL, C N rAAVI 4, D K miR-

Figure 11. Bcl-2 protein expression of rat myocardial detected by immunohistochemistry

R o A 7

miR-133 J& 5 A A i HA R S 2 3R a8
SR miRNA 22—, HE G A FE miR-133a-1  miR-
133a-2 UL} miR-133b, H:H miR-133a 7£ L JLFT &

BN 238, miR-133b FEAEFH P £IL, T2
S5 TDERE O NUIEJE RO 5 550 E AE
e B AR B RS B 5T 2 B miR-133a Al fE S0
JULSI A7 38 I o MO 7 3t e A B B Y R
PR BIBTSE & I miR-133a b JULZH B0 Tt A5
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TER . Zhang 25" HRIE S S T A 0] 3 i 80
MAPK ERK1/2 | i miR-133 %35 3 34 38 .0 L4 Y
DO (= 7 A O 1A A (A= W[ K11 (USR8
¥, Feng 25 P IHF5E R PESER T A o] R it 14
miR-133 7KF FEAR 0 J7 3 9 K BRSO LI T2 KK
Xu 2SR & B miR-1 1 miR-133 16846 I 07
S HOC2 KL LA AR R T rh = A A s RO
o miR-1 AR TR0, miR-133 AP TR0
miR-133 7E 85 F Al mRNA K01 Caspase-9 3
ik EAL I BOS miR-133 7K i 35 B wib T R
Caspase-9 FIFIHIVEH , WAL ZEIH T, 391 miR-133
KRR T AMBEAAE, Caspase & —ZHAA7E T 400
Jo BT SRS A 1) B P, R I R 11 ) )
HET, T & AL JH 1, Caspase-9 J& T ICE/
CED-3 ZJ%, UKW 2 & [ PARP, nl K H 55 D)4
AT B, miR-133 B ZAMBE 5 BT 2F Caspase-9
SER R 9 Ih Z%, 7E B DA mRNA 7K CF 3 00
Caspase-9 ik, DN R MR G LK — LIEL T
miR-133 X} Caspase9 B 5% 5% J5 0 1 /F ™,
TAGLN &—FP s 456 E M, )8 TaEEAR
WAL, B A AE T LA A, vT a5 L sh
EOAHEMHEERNS SIS EATENRES
i S AR, 7 AR R AR A0 i SR R AN iz
GEM AR R EE BN, TAGLN2 J2& miR-
133a [IEFE BN Z —, B/ TAGLN W [F 24,
5 TAGLN £ 65% 1Y [l IV F1 87 % myAHRIME , BA
WEZ AL AT AR SR X TAGLN2 1 F
I8 2 HE A AE IR 7 T, UE S 7 22 e 2 1 e fie i
9 e TSR A5 B | Sk S R |
S TAGLN2 23k B Sl 384, A 598 40 il 7
S I | U - AN O 1R ) B T  S
TAGLN2 J& miR-133a 1Y H (I FE I, A4 w55 & 3L
TAGLN2 ] fig %t 41 f 9 7= 2 A4 9 35 /5 ™), (1
TAGLN2 7EC> AILAH s 38 AR 35 rh i /R H 3 A LA 5%
RiE, Bel-2 F AR Bel-2 JFE LK B g il =9 , J
A AETE AR HE R T, REAERH L 4 i 538 C MRk
PR A0, N T A AR AR T, ARSI AE S
KEAFFE miR-133a X0 WLAR ML IR T (4 5E i, 570
WIASIFE J 0 3 K USSR FE TR 5L R )5 8 J ]
MREZ SR B0 3 K, 49 1l 73 B ARG, 4 B8 X0
JULA M bk 225 sk /0 kK o HE 51 25 L A &5 4 1 2R
B0 UL AR MR Y | PR A0 iRV A AR 0 2% X AT
WA O WL e i Wi, D LZH 2 miR-133a
TR E N, PRGN AT I TAGLN2
Fl Caspase-9 D Kk, 7.0 ILEESE 5 FL mRNA Al

EARBHEE LM, 5 miR-133a 1R B EFAA
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