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AMIETE agomir-133 TE3 5 ia Sle s DR BILVE s b it 12 1]

ROE, BT, KRER, RFH, Kk A

(e Ak RESZ3 ¥k, T 100089)

i =. B8 £ F k% % (abdominal aortic coarctation, AAC) % F 65 S IER MM T8 KRR L Wiz Fh A
P miR-133 & ik 698 AE A ;i i SRR A2 T agomir-133 /5 , WL AR 1B 3 58 gk P2 & RO L T8 % e, AR
miR-133 f& 3 & 38 5 &8 JE SR FME 8 9 AR R AT RALE] . i SD KR 420 F R4 (CON ) |
M EF kY% FA(AACL) M EF k% % + 3.6 155 +agomir-NC 2425 2L (A+E+NC L) AR . S ks & + 304
iz ) +agomir-133 2+ 25 28 (A+E+agomir-13348) . RJE 4, A+E+NC 45 A+E~+agomir-133 28 X R I 44 8- 47 4 1
4 B w365 353, H 5 ) 4T agomir-NC A= agomir-133. KK 4G RAAF M S A, FRE-HFLLEENK
& IR HEI LT 25 5 ROR Z 40 3 & L2 LA 4248 ; TUNEL A& s WUm L8 T ; ELISA ik A& b 32 o LB A K 4] &
(myostatin, MSTN ) /& ; Real-time PCR # | 2. 3 Fo s JUY miR-133 & & | & WLS 544 Sk K (atrial natriuretic peptide,
ANP) . JEi4% Bk (brain natriuretic peptide, BNP)#= MSTN #4 £ i% (12 X & %& & (collagen 1) #=1117% Jz & % & (collagen I11)
8 & ik VAR R 48 5% 3k B Bel2 48 %% X 2 H (Bcel2-Associated X, Bax) #= B #k & 28 jtL 5% 2 2 B (B-cell lymphoma-2, Bel-
)i fik, R AACHA KR KA &S MR IEEH S I A BT BAR, S DL ILAE K, 5 WL 4n JEL A A, 8 AR 3 KL 4 4L
Fo B =¥ Am o3 L miR-133 A A BeAR Ay oo 2 F KK IT 354 B 36 632 30 )5 O DESR B & AT B B, SRR AL, S L
RE R AT B &, s WLgm oA A B AR B AR L 47 e Ao 0 iRV, S L miR-133 & ik F+ 3 /o o 32 & ik 4K ; agomir-133 4 F
J& BEF B E R RS MERREEF e R AR S AR A AT T e, S L ILAE K, WUEF et Ae A 38 5 B RS L R I
BEY, B0 GBS R E R E S PR K Fo 2 Y40, ph) o PLa BB T, F) B 3G e MLmiR-133 &k, AR 2R
F miR-133 7K ; 51RO 69 agomir-133 £ 25 3K0H T 15 3 38 Mg B F W 09 B E e A R B, AR A T AR 5 41 A
AU AR X

KR 30 GBS MR E A R E SR F Mo AR R 133

HESES:G804.2 SCERFRIRAD : A

miR-133 i Chen 45 (2006) 7E 11 48 ) 7% 3 (Nature) 1
AR IE e B, I UE 2 HAE WUAE O JIURT B i JULEH 20 o e
P 2238, WEFR A ILVE P miRNA (myo-miR) . miR-133
TENVA B3G5 o4k A0 R 8 T A8 A= i R 7 4 234 44k
St FEh R R B AV AN, T2 2 5 2R 1
HAES R, AR, miR-133 5.0 JUIE K O WUEESE
O 38 45 Z2 Lo B0 14 R 2B TR R DDA O . A N RNB))
ALY v YA 3 o BP0 U 9 L R LA SR B, 0 L
miR-133 (KT i B 20 9 K J it ) 5
Wy, AT I PRI E W10 L miR-133a iR A K 50 5
{1 ™ B 2 i 5L H (Danowski et al., 2013) . miR-133 7] i
Sk 410 ) G A 2K 1 ras [R] VR T DL A (ras homolog family
member A, RhoA ) . 40 fifd 4324 Ji& 1 25 11 42 (cell division cycle
42, Cde42) FiG Ak T 48 il #% [X - c4 (nuclear factor c4 of ac-
tivated T cells, NFATc4 ) 55 32 3k , % 4% 58 K (9 3 0 ILIE K
(9 E I (Li et al.,2010) . miR-133 4 fi i 1 1) 1 25 4 24 21
62

A K A F (connective tissue growth factor, CTGF) (Duisters
et al., 2009) . £¢ 48 %% 55¢ X ¥ Snail (zinc finger transcription
factor snail) (Muraoka et al., 2014) 17 i J5i A1 (collagen I
Al, CollAl) (Castoldi et al., 2012) Fil %% 1k /& K A 5 - p1
(transforming growth factor-B1, TGF-B1) (Shan et al., 2009)
B 2 3 T A O ILEF i Ak, 2 O IE S 9 . miR-133 417
Tl JUL 4 B9 T R O LR B A I E AL . Xu
45 (2007 ) BF 5 UE 5 miR-133 BE A 1 K Bl H92 L 2 2 Jfg 4
T2 HE PR R A J R e 5 1 2 I R A 11 9 (Cysteinyl as-
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TBIE, %5 SN agomir-133 76 8 512 slcss. O N B 90 b i 1/ I

partate specific protease-9, Caspase-9) [1Y Al 25 1 7K - % 1%
89% , FEAIG L Al Caspase-9 A9 H , BH 1k T & AL W 315 5 19
Caspase-9 7 4 (1) 3 i, I3 & 70 ] Caspase-9 [H] $2 T
Caspase-3 {ifi M, & =5 1 4B 3% 07 A1 A= A7 66 J7 , 100 440 A 0
TR,

T LA 1 A 40 3l BE A8 A R AL I 7 5 97 1)
93 8, ek R B R R BRI HL A R AT Y TR AR
SPVE o AR RS K, iz 3 AT L) 2ok 14 7 miRNA 1
b, RO WURT R o A8 0 BRI P A L0 L
T ZE PR MO LI L0 3 S MR P, B R LA
miRNA 2 5 7 iz 3} 9 .0 JJL & 57 /F H] (Fernandes et al.,
2018;Liu et al.,2015) ,

A 42 3 K BB IS B ¥ RE U8 15 miR-133 Y ik . BT
RN, A Az 3 Al R 5 08 5 miR-133a 19 3R 3K LU B0
AL miR-133b %) 3 3% (Melo et al., 2014 ; Ramasamy et al.,
2015) , i $it BiL 32 3 %t miR-133 Fif 14 B9 % 15 A B 3% %
(Drummond et al., 2008) . {H iz 2} X Jo B4 0 JIUAE K P
P E miR-133 3R 3K (9 520 LA K miR-133 1E12 2 g3 O JIE
I S AR VR R A S DL E . 2R b AR AR S R Bl
Jlik 45 7% (abdominal aortic coarctation, AAC) Ht 7. K K 95 Fi
PR i T SRR RY , (E AT 4 JE (%) B 5 32 8+ T agomir-133
SR T, WS AR O I RO LA B O T AR A B
I WUARAE 2R v miR-133 A5 BL , 71 miR-133 7E42 3)
W O U 20 v ) A B ML

1 EWRE5HE
1.1 SEshih 544

S (14 Sl 40 A 457 A0 52 36 7 5 A A B R 2= A 31
5 8h¥) % 51 2 R (LS CLS-EAW-2015-002) . 5 Ji] i
Ifi: P Sprague-Dawley (SD ) K B, {4 Jii £ 190~230 g, 4k 24
R A s 4l R AR S S ) BORG BRA A] L 9258 5 )
A FEVERTIE S : SCXK (52)2014-0001. Bh#) 43 1 3%, 5 N
T BE (224£5)C W8 50% % 10% , W 5 22 8 J& 191 0 12 h,
B E R RROK o A 3 W DRk B HORE ) B b 5T A BB
AR B A BR R R A, 95 R 3 - B L L i AR R A
LYW 3 AL Az A AR M ECR A IR T, agomir-133
i # 3% 3K 7 (micrON mo-miR-133a-3p agomir, 1= & 4 5
miR40000839-4-5) M agomir B 14 XT I (micrON agomir NC
#22, 7 i 45 miRAN0000001-4-5 ) W [ 1 N 17 456 19 A4 0
HAPR 2R, TUNEL 200 & 1 iR IR LE/R A R A R
] M DU A K 3] 2 (myostatin, MSTN ) & J3 Il &
Fitt K S % (ELISA) 10 & W F R&D (K ) o S2 8+ i
Al 2R 2 A T B 23 A AR
12 FEshih ol ks ie & AR 4 &

TR s 3 R REEHL S AT AR (CONAL, n=6) |
& 3 3h Ik 45 %5 T R (abdominal aortic coarctation, AAC) £

(AAC YL, n=6) . AAC+ iz 3 +agomir-NC 4] (A+E-+NC
4, n=6) LI Mo AAC + 38 5l + agomir-133 41 ( A + E + agomir-
13341 ,n=6) .

U JFE 5 B P A AR S 5 - 0 I 3 3 Wk i s g R
B JUE o R AR A . 5 i SD R B 7 P AR 5 1M
e WA TR RATES 12 h, IRAETFRAT A Mok @it iE
JBE T 3 50 me/kg 19 1 L LY 2 64 (Sigma, 35 B ) #F 47 FREE
SRIEAMEM B2 o KR I AR A% 2, 3% LRV 75 5 7E 22 il
5 NGB 25545 0.5 em A 1 DI JF 1.5~2.0 em , 3%
J2 3B KN A AR s FE A E Sk b s e I Bl
ok, AR S 3k i I = 3 Dk 8 23 e 78 (4R 2 A2 0.7 mm) 5 72
BE5 P DR, K A 7 8 3 (400 000 U/mL) i AR I
WIF BRSO R T ARAAT I, 53 25 32 50
Jok AN AR e 7, Ay Hofl2 D B 5 PR A W] . AR5 IE
WARE, Y WEE Y R
1.3 sa&i53) 7 % & agomir-133 24t %

MHEIZEHITE:AAC F AR 4G, ATE+NC A K
A+E+agomir-133 H KR R#ATH G LR, 518, KRE
FK LA 5 m/min {435 328 3 15 min, JE4TIE MR ISR 55 — R
JF R, KRB 12 m/min (93 B2 B 40 40 min. Jir 4 I 2R3 78
TR (15:00—18:00) HEAT , 45 Ji #EAT 5 K I 2k (JH — 2 J
) AT 4 2

agomir-133 £ T H &R AACF R4 )5, £ & JH — M
JE U HEAT A R 1 h 4TS, A+ E+ agomir-133 41
KR T4 05 M L2 55,7 it agomir-133, A+E+NC 41
KR AE A 7] 3B A7 7 B agomir-NC, £ AR U B 2 ¥ R
20 pL, ¥ BE 12.5 nmol/mL , Ft i3 5 4 J&
1.4 & Fsshikn

KEKRWRIZ B 24 hj5 , 478750 SR, {4 Visu-
alSonics Vevo@2100 /)3l ¥ #8 7 Wi 4% % 4% (Fujifilm Visual-
Sonics, M K ) o M 2w , 30 b M O L A
(50 mg/kg ) R B B, J 38 28 Kz, A Bz 45 S 308 % 0 i 1
FEEAMN bR S T AR, SHTIE 4 & 30044 9k
i1, 7 BB 55 22w AR B DD I, 4 Sk R E R 90° 1T AR
e RO R . TN o5 A0 S A Bl U T A D e A
B JEL A G 5 I E B 4 Sk 90° 7 O 3 J A 4
18] G, A6 M1 55 A0 0 = GVl 1 o A 0 38 RE TR . A
ARG S T IR B T 22 SR KO M AL
LTI AR G, RO BB R AR A A AT IR
K42 (left ventricular inner dimension diastolic, LVID;d) .
2 =5 & 5k A 3 FBE 5L B (left ventricular anterior wall dia-
stolic, LVAW ; d) |, 72 % &F 5K K 1] Ji5 BE J& & (left ventricular
posterior wall diastolic, LVPW ; d) #l Z2 = § IfiL 43 %% (left
ventricular ejection fraction, LVEF) . A4 il & &5k 3 4
LBl JE 3 7 408
L5 it
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B ES Bt %, H O AROK I8 S E B 50 mg/kg 11 3G
Vo BT BRI . 22 R E S BRI, T 45 R AR fL S A
BRI S 43 B85 S U 4 P I B DLt A 8 A 4G
1.6 & WLy B2 40 48 5 WL AE

L HER LA BVE T 10% 19 2 R P RS R, R 5 T
20% FEFHIE T R, A WA P AR DR TR
FEN S um. FHIRAK ZE -2 (hematoxylin and eosin, H&E ) ¢
O LA, VIR S Sk . TRARZR Y 15 s, ZRIR/K VR
20, AT YL 520 s, ZE MK VR 2 W o oK, B W, &
L SR EE R, ALY A BEALE I S AN E E LET , IR H
Image J 1.8.0 14 43471 I 2 25 A0 5 v 735 JUL 240 i A 46K 1 1
(cross-sectional area) . il 6 pm (1.0 JULAT &) - T Jise Dt
LR AR LT Y 0, U S S K, AR R LT Y (LR S 1 h,
TR Pk, 2BV SR YL, Mayer 75 A R YL (i 4 4i i
# 10 min, /K WYL 10 mine MK, B, B A, R A5 5L,
1.7 Tunel #&m]

O WAL 80 1% ) R B 8 25 7K, 3% I Proteinase K T fE
W, 37 C %5 20 min, PBS ¥ W 37 1 5 U £ 78 3 X5 min,
T VR S I, 2 R Ak B 20 min, B A5 Ak B 5E A PBS T
T Y BE A 35 min; §i% I 3% A9 H,0, (PBS fic 1 ) , = I8 4k £
20 min, R J5 i ] PBS ¥ W VEAE A% 3X 5 min ; §i% i Equili-
bration Buffer, & J& M 7 10 min, i J5 il A TdT 9% 7 2% vp
W, 37 CwEEEE 1 h, 5z B PBS ¥ Yk 4 X5 min; % il
Streptavidin-HRP JZ i ¥ , 37 °C ¥ & 30 min, PBS ¥4 ¥ 3 X
5min. DAB 4 10 min, 27K PE% ; TR AR R Y e 0 15 s,
Al KPe . TG BK, B, B WAL R
1.8 ELISA %

Ji 3 Bl Dk B 10 mL 218 1% A % 10% EDTA-2Na
100 pL 0 ELEE 50 wL (500 KIU/mL IfiL 3 ) (sigma , 35 [ ) i
R LIRS )G 4 °C L3 000 r/min B0 10 min, 23 85 113,
F R &L BRAEAT R W o I BT 96 FLA , AL
A 50 uL # B 71 RD1-17 5 5 FL N 50 wL FRAE S R IR,
e S BE s EIRE IR E 2 he HALVESR 4 W, ERG —
VR G, 25 B 0 A% 1 U W, It T, AL i A GDF-80
200 L, BT e 25 o . BEIR = MEHE 2 h, BALUER
4, AL 200 pL IS YA, % R E 30 min, BEAL
Jn 50 pL 20k W o fE S RN 25 SR 15 min N B AR X TE
450 nm P AL 2 45 FLOG S A, I 35 1 b MSTN
M B . MSTN A ELISA i35 £ R 8% 0.922~5.32 pg/mL,
i1 £ 71 F 0~2 000 pg/mL, ik P4 75 57 Z 4L < 1.8%, ik ] 28
HEM<31%.
1.9 Real-time PCR

i 11 3 4 20 25 RNA $2 30U & (R AR A AL BH A
R A6 50 42 BUHE R WURLC L2 2169 5 RNA, IFd R
R FASTKING — 2 7 bR 3% [ 4 cDNA 26 — 4% & hl FU TR it
FNCRAR AR A BR A A, Jb 50 547 R 5 5% o Real-time
64

PCR % W #A& & 3L 20 uL: Super Real Pre Mix Plus (SYBR
Green) K R (X B AEYHARAFRA A, JLH0) 15 pL,
10 mmol/L 9 1= T 7 519 %% 0.5 uL .cDNA B 5 uL, fir 47
SIM¥ WA TAY TEEE) RBAERAFGR. &
94 C 305,94 C 55,60 C .34 s, #1G H 40 X , Real-time
PCR T Light Cycler 96 ¢ %€ &t PCR X (Roche, %ij 1) 1
#EA1T, LA GAPDHAE N Z . FRSIHFFIFE LR 1,

#1 Real-time PCRIEREERIESI ¥R

Table 1 The Primer Sequence of Target Genes

A H J50(5°-37)

GAPDH  Forward 5’-ACA GCA ACA GGG TGG TGG AC-3’
Reverse 5'-TTT GAG GGT GCA GCG AAC TT-3’
niR-133 Forward 5°-ATG GTT CGT GCG TTTGGTCCCCTT
CAACC-3’
Reverse 5’-GCA GGG TCC GAG GTATTC-3’
ANP Forward 5’ -CTG ATG GAT TTC AAG AAT TTG CTG-G-3’
Reverse 5'-TCA TTC GGC TCA CTG AGC ACT T-3’
BNP Forward 5°-TAC AGG AGC AGC GCAACC ATT-3’

Reverse 5’-CCG CCT CAG CAC TTT GCA G-3’
Myostatin  Forward 5°-CCT CAG TAAACT CCG CCT GG-3’
Reverse 5’-TTG TTT CCG TGG TAG CGT GA-3’
8[ Forward 5’ -GCT TCG GCA GCA CAT ATA CTAAAA T3’
Reverse 5’-CGC TTC ACG AAT TTG CGT GTC AT-3’
collagen I  Forward 5’-ATCAAGGTCTACTGCAACAT-3’
Reverse 5’ -CAGGATCGGAACCTTCGCTT-3’
collagen Il Forward 5°-TGCCACCCTGAACTCAAGAGC-3’
Reverse 5"-AGCACCAGCATCTGTCCACCA-3’

1.10 %itu ik

S5 55 Kl R HI PRISM. 9.0 H (4 k47 B[R 3 5 22 43 M7
(one-way ANOVA ) , Newman-Keuls ¥ % 21 [f] 22 5 . £ 56
HF X 0.05,P<0.05 &R 25 57 B WM, P<0.01 2R
Ja 5 HA AR H WL, P<0.001 7w 22 5 HoAa # i  .
S 28 R B AR vE2E (MESD) KR .

2 EBWHERSH
2.1 385 EF 3 AAC KR40 i Jm 2 & #64 %vh

5 CONAIAH LY, AAC K BRI 0o T it/ o it b 25 7t
= (1A, P<<0.001) , —4E 75 .0 3 K (] 1B) K i 7.0 3l
K K5 22 B AAC KB LVAW ;d \LVPW ;d A & LVID;d
Y@ 4 (& 1¢.D E, P<0.05,P<0.01,P<0.01),LVEF
SRR (B IF) . T8 8 J5 R B O JIE 5T /4 o o
FEMC(E 1A, P<0.05) . 5 AACHIMILL, A+E+NCH K
FLLVAW ;d \.LVPW ;d A & LVID; d 2 3 [k (& 1C.D .E,
P<0.01,P<0.01,P<0.05),LVEF i Bl T F = Ak 2, {0
TLRFEES(EIF) ., &5 AAC T BUK oo I fEA FT %
G, 0 UL B BRI K, i 65 5 3 {0 T e ALC UL
FPE AL KA 3] k3
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Figure 1.
En=5,% % 7 P<0.05,** &7 P<0.01,***& 5 P<0.001, TR,

Ef a5 5 (B 2A) B, 5 CONA M L, AAC KR
A UL 20 i e 7 T AR G G R (181 2B, P<<0.000 1) , KR A
2L BAPE G o (20 68 T B B S 3 R (1 2A) , o0 ILEF 4 Ak s
PR )5 A (collagen 1) (] 2C, P<0.01) FIITITHY i
J5U 4 1 (collagen TIT) ( 8] 2D, P<<0.01 ) mRNA By 2% ik ¥ i
Tt o X0 T M R DG Sk PR R AT A I S R R
5 CONZH# It , AAC K B JLC J5 81 JR JIK Catrial natriuret-
ic peptide , ANP) . fifi 4/ ik ( brain natriuretic peptide , BNP) L)
S MSTN ) mRNA 35 ¥ 1 2 75 (K 2E . F .G, ¥y P<

Effects of Abdominal Aortic Coarctation and Treadmill Exercise on Cardiac Structure and Function in Rats

0.01), 451131 & 32 3 T FUE RO L2 RS 78 T AR
B EFEAL (R 2B, P<<0.001) , KAR 2 21 BH 4 G4 € 1 A/
(K 2A), collagen 1([& 2C, P<<0.001) Fll collagen I ( ¥ 2D,
P<<0.05) 1 £ ik & 2 F& K , .0 L ANP . BNP 1l MSTN (1
mRNA 235 I 2% F B (& 2E.F. G, P<0.01, P<0.05, P<

0.01), P EZERFE, AAC K FO UL A& A T 0 3k AR K
LT He AL, T M 5 32 8l 5 O U B 1 BB RN 21 2 1k 25 15 2]
T WM

& 2

Effects of Abdominal Aortic Coarctation and Treadmill Exercise on Cardiac Pathological Remodeling

Figure 2.
E =5, %Rk E R P<<0.000 1, F R,

22 WG IEFHI A P miR-133 £ X ¥R
5 CON 4L # Lk, AAC K BRI 2K 7 miR-133 19 £ 35 i

FIbE A4 MG I8 3 UG H R R g (8] 3A,

B < é B o *
4. 1500 5 Z &
i EE. UL E :E
E %3 1000 EEZ Eé-i
= 55 oo =
] ] é'ﬁ g5
& £ s "A;E-“ =2 |—$| =2, .
e 2 : ™ 8¢ Il (]
E B, }
2 -l
w i S S 0‘3' o3 f
oo‘“ rvc’ i,:x\c’ & & 4
r.
%ﬂ = F ‘8 F b . =
5 < B = I8 g
] z é - E 2
= B4 6 2.4 = 8
= = a1
2 =<, ZE —I &t
3 2 =%, hd 58
= <8, <5 . SE
5 1h ol £
-9 w
'8 & o 88 o Ve 5 o
& oSN S S P
o W% ?38»

BEE B E &S O RIEEEE N

P<<0.000 1,P<<0.05) ; 5 U A S AY 2 , 78 0 LA 20 v G ) 1)
AAC X Bl miR-133 ) 3535 B F{X T CON 41, i iz 3 T Wi
Ji Fe 3Rk S 2 nl 7 (K 3B, 9 P<<0.01)
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g A wkEE b= B % 4+
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B 2

«“ g 00 %@' ﬁ- v 0.0 Y ﬁ- ﬁ-
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B3 HMEAIEEIX AAC KR MR FOAELR miR-133 RiEHF M

Figure 3. Effect of Treadmill Exercise on the Expression of miR-

133 in Plasma and Myocardial Tissue of AAC Rats
E:n=5,
2.3 agomir-133 4 F 15 3 &S ILE B 69 1E )
agomir-133 3 25 )5 , 5 A+E+NC 4L tb , R Boo I 5
/R TR BRI (K 4A, P<0.05) , 4 O sl RR (&
4B) B i L B 45 5 R W] LVAW s d I LVPW; d 18 35 T &
(I14C.D,P<0.05,P<0.01) ,LVID;d fILVEF 45 F [ %%,
A0 35 2 5, 4R agomir-133 45 25350 43 HK3H 112 sl X
PO WL S8 e

REOGR(ESA)RN, 5ATFEFNCAMEL, A+

E-+agomir-133 21 K B0 AL 40 A8 46 1 AR k25 38 K (%1 5B,
P<<0.05) , KR 2 21 B (20 ) Bt (o i AL ] i 0 2
(EI5A) 32750 I SNE R RN 2F 4 Ak, [m] .0 ILET 4 Ak 4
Fr collagen IF1 collagen I AY 334 i & T+ (& 5C . D, 4k

P<0.05) , /L v R 7 99 AH OC HE A BNP \MSTN [ 3R 3k i
FHE (ESF.G,#8 P<0.05) . DL 1453 % W] agomir-
133 25 25305 43 KT 1348 2%t B O LR 98 1) ek 4

agomir-133 2524 )5 , S5 B PE X R 2 (A+E+NC 1) AR L,
I H miR-133 19 2 3K HH 3T g 48 34 (O 8 1.3 25 55
(B 6A), T Lo LZH 21 miR-133 (R IAAELA 25 )5 L T
EIWREAL(E 6B, P<0.01),
2.4 miR-133 %25 343 Wl g iE R = 89 % R

XF0 WUi4T TUNEL K230 )5 % S (&1 7A) , 5 CON 4141
I, AAC 2 K BRUBHAE: e (o 4T B A% (52 (0 3 ) W s &2, 7
#1312 2l J5 HER W3 BRI, T 1E agomir-133 25 24 5 S
B L o [l X WL 2000 O 1 b DG 35 PR A T G T I
KI5 CON LM I, AAC 2K B Bel2 A 5¢ X 2[5 (BCL2-
associated X, Bax) # ik 2 F I+ 5 (& 7B, P<<0.01) H Bk
211 Jf 93 -2 FE [H] ( B-cell lymphoma-2, Bel-2) i 3 F A (&1 7C,
P<0.01),Bel-2/Bax & FFEAR (K 7D, P<0.01) ; 5§ AAC 4
AT, 32 3h 1 Fi 6K B Bax 35 & 3% FEIL (& 7B, P<
0.05) ;agomir-133 45 24 )5 5 [ X HRZH (A+E+NC 4 A 1,
Bax & % 7+ & (& 7B, P<<0.01) , Bel-2 Fl Bel-2/Bax ¥ i %
[ A% (8] 7C D, P<<0.001,P<<0.05) . ##5 AAC S K
BAET DNV IA T, 762 2 T U 153 250 | 1 agomir-
133 45 2y fifi iz B0 LA AL 1 A A8 1 T 4%

A C 40
£ 00045 x - -
0.004 0 £ A
al
2 T T =301 T
< 00035 _!_ = A+EANCE Z -L AN
® = %25 4
£ 0.0030 i 4
- . - | 3
g A+E+agomir-13322 20 T T T
= 00025 T T r e PY e
o P W ST P
B b N X a5
?'X og(\v s X&O
%;&Q: P
B .3
D E F 100 -
4.0+ 8 .
* Hik 90
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Figure 4. Effects of Agomir-133 Administration Combined with Treadmill Exercise on Cardiac Function in AAC Rats
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PLAN 38 J5 1M 7 miR-133a 7K F 2 2 7+ 5 (Mooren et al.,
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The Role of Exogenous Agomir-133 in the Improvement of Cardiac Pathological
Remodeling Induced by Treadmill Exercise

XING Zheng, CHEN Xuefei,ZHANG Yuhan, ZHANG Jingbo,ZHANG Jing
College of P. E and Sports, Beijing Normal University, Beijing 100089, China

Abstract: Objective: To observe the regulatory effect of exercise on the expression of endogenous miR-133 in cardiac pathological
remodeling rats induced by abdominal aortic coarctation (AAC); and then to investigate the effects of exercise on cardiac pathological
remodeling and myocardial apoptosis through exogenous agomir-133 and explore the possible mechanisms. Methods: SD rats were
randomly divided into four groups: sham operation group (CON), abdominal aortic coarctation group (AAC), abdominal aortic
coarctation+treadmill exercise+agomir-NC group (A+E-+NC) and abdominal aortic coarctation+treadmill exercise+agomir-
133 group (A+E-+agomir-133), there were 5 rats in each group. The CON group only opened the abdominal cavity to separate the
intestinal canal, but did not ligate. Four weeks after operation, A+E-+NC and A+ E+agomir-133 groups were beginning to run on
the treadmill for four weeks with the exogenous injection of agomir-NC and agomir-133, respectively. Cardiac function was detected
by echocardiography at the next day after the last training; blood samples, heart and gastrocnemius muscle samples were collected
for the following detections. The H&E staining was used to observe the morphological changes of myocardium and gastrocnemius
muscle fibers; myocardial fibrosis was observed by Sirius red staining; myocardial apoptosis was observed by TUNEL; ELISA
method was used to detect the concentration of myostatin (MSTN) in plasma; Real-time PCR was used to measure the expression of
miR-133, atrial natriuretic peptide (ANP), brain natriuretic peptide (BNP), MSTN, collagen I and 111, Bcl2-associated X (Bax) and B-
cell lymphoma-2 (Bcl-2) in serum and myocardium. Results: In AAC group, the cardiac pathological remodeling was occurred, the
cardiac function was decreased, the cross-sectional area of cardiomyocytes, fibrosis and apoptosis were increased, the expression of
myocardial miR-133 was decreased in myocardium but increased in plasma. After 4 weeks of treadmill exercise, cardiac pathological
remodeling was improved, cardiac function was recovered, the cross-sectional area of cardiomyocytes was decreased, fibrosis and
apoptosis was decreased, the expression of miR-133 was increased in myocardium and decreased in plasma. After administration of
agomir-133, the effect of exercise on cardiac pathological remodeling was disappeared, cardiac function was decreased, myocardial
fibrosis and apoptosis was increased, and the muscle atrophy was occurred in rats. Conclusions: Treadmill exercise can significantly
improve myocardial hypertrophy and fibrosis, inhibit cardiomyocyte apoptosis, increase the expression of myocardial miR-133 and
reduce the level of miR-133 in circulation. Exogenous administration of agomir-133 counteracted the improvement of cardiac
pathological remodeling and anti apoptotic effect of exercise, which may be related to peripheral mechanisms.
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