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(HE] B HREUMIBHZIR 195(MicroRNA-137 ,miRNA-137) [ TGF-B1/Smads {5 5% T 18 % M2 1fiL 4 45
K I (Ang 1) 76 A & Pk i K BU(SHR) GO E A P VERT . Aik BUEME SHR KR 16 1 BfiFL5 8 SHR T
AL (RATEF] 10 mg/kg-d) Fl SHR XF HEAL (Z&18K) %5 8 H, A H Wistar K 8 HMIEH XTIR4L, 43345 F SHR
KERFEEFI 10 mg/kg-d FIZEIRAKHENR , SLHELE 8 Jl, i ARG S K BUR shbk i &, 8 J&1J5 I sh ki it b 58 K B,
HE Y W88 R BRI A 24 AR |, SR 56 1 e 22 5 =0 ( qRT-PCR) A6 I K BLL IE T miRNA-137 [ 3%
ik, Western-blot #:ill%% 1k 4 4 K7 B1 (transforming growth factor betal ,TGF-B1) (M4 %7K ZE II (Ang Il ) .Smad X
3 ('small mother against decapen-taplegic protein three,Smad3) I BB 5 ( Col- 1 ) 1 I ZY it J5% ( Col- N ) £ 1 3k K -,
ZR  SHR KFUOHE miRNA-137 Ang Il \TGF-B1.Smad3 . Col- I } Col-TI #F 585 F Wistar KE(P < 0.01
8 P <0.05) ,SHR T K o0 Mg s SHR X 18 26 B 2 25 /)N, 41 i HE S 48 H B %5 1F, miRNA-137  Ang IT |
TGF-B1 .Smad3 .Col- [ & Col-MFXEHI WL (P < 0.01 80 P < 0.05), % miRNA-137 A] fgi it i
Ang Il % TGF-B1/Smads {5 55 S8 AE 2 SHR O FEE M ; R HEEF T BT 6] miRNA-137 ik,
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Effects of MicroRNA-137 and Ang Il on cardiac remodeling in
spontaneously hypertensive rats

HOU Yong-lan ™ ,LI Shi-lin, LIU Ling-ling
( Department of Cardiology, Xinxiang Central Hospital , Xinxiang 453000, China)

[ Abstract] Objective To investigate the role of small RNA 195 ( MicroRNA-137), TGF-B1/Smads signal
transduction pathway and angiotensin II ( Ang II') in cardiac remodeling in spontaneously hypertensive rats ( SHR).
Methods 16 SHR male rats were randomly divided into intervention group SHR ( captopril 10 mg/kg+-d) and SHR control
group (distilled water) , the other 8 Wistar rats were normal control group, rats were given captopril 10 mg/kg-d or
distilled water for 8 weeks. Caudal arterial pressure was measured before and after the intervention, intervention after 8
weeks rats were killed by exsanguination, HE staining was used to observe the morphological changes of rat heart, qRT-

PCR method was used to detect the expression of miRNA-137 in rat heart, Western-blot detection of TGF-B1 and Ang II,
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Smad 3, Col- I and Col-III protein. Results

Compared to the normal control groups,the miRNA-137, Ang I , TGF-B1,

Smad3, Col- I and Col-Ill were higher expressed in SHR treatment group and SHR control groups( P <0.01 or P <0.05) ;

Compared to the SHR control group,the cardiomyocyte of SB group becomes smaller and arranged more closely and orderly,
the miRNA-137,Ang Il , TGF-B1, Smad3, Col- I and Col-Ill were significantly lower expressed (P <0.01 or P <0.05).
Conclusions MiRNA-137 may promote SHR cardiac remodeling by up regulation of Ang II and TGF-B1/Smads signaling

pathway ; the captopril intervention can inhibit miRNA-137 expression.
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HEAZ IR ( microRNA ) 38 15 X 35k K% 5% 5 R m 4 &
TR R KT L, © A BESEIE S
miRNA 25 30 JJk A6 F10 LT 446 55— Z 5195 21
i AP miRNA-137 4 microRNA T %2 1 51 2
— ARk, ZRT SRR S D UM SR ),
T RE A e M 55 i o B 45 95 1) — A 1Y
WRITHL S H AT T miRNA-137 760 1 4 54y
AR A T R BIL i 14 R 5€ 42 1 . MicroRNA-137 &
SHR IR Sl o I B A4 9 A FH B2 AL, B R 4B )
T @oxF A & M I & K B ( spontaneously
hypertensive rats, SHR) K 5O I TE 25 4544 Je 2 3.0
A ERAHICE F 520, BB .

1 #RfnsE

1.1 Rz

8 JAllMEME SHR 16 H A Wistar K8 H, ity
H bR AZ G R B o e S s ) R0 [ SCXK (9F)
2013 — 0013 ], KT (215 ~245) g, AF A K B 78 5T
il B B B W) S B = [ SYXK () 2011 -
0076 ] BT TR FIaFR AR, F il 20°C ~24°C
AR NP SR 1 RS R $R S s s i I Y
“BR” I G LANGE E SCR
1.2 FERFRAZFE

Trizol 11 Lipofectamine2000 ¥% %435 ( Invitrogen
NH) ) ;10 x Annealing Buffer HH H 2L W SDS-
PAGE BEMCHCE 0 & W ( Bl = RAEYHEARL
H)) s ABI-7500 % 52 B % & PCR Y ( 32 [E ABI A
F]) ; PVDF BEFNER H &G (32 E Millipore 22 ) ;
miR-137 inhibitor F1H: X} &3] ( 7 GenePharma A
PR/ D) s DMEM 3% 5% 38 A1 iR 4 103 (32 B Hyclone
NH]) 3 TGF-B1 —3iL |, Angiotensin Il — 3T, Smad3 —
P . Collagen I —¥T . Collagen I — P, —Hi ( £
Assay Biotechnology /A F]) ; ALC-NIBP %4 I A BRI

Heart Remodeling; miRNA-137; SHR; TGF-B1/Smads signaling pathway

FEC 38 e A (B R BHRE A YR A BR A A ) 5
I A A (9 it B R 25 A BRA FD, 2y
HEF H20084569 ) ; ZHO6-T16 UK LHE B 41 (h b 4E
) s RM2155 708 38 45 35 U1 A #L (72 [ LEICA 24
A]) 5 AllegraTM 64R 5 =X AIG i 1 2 25 0 ML (1 [
Beckman /A 7] ) ; Image Pro plus 5% R E% 50 B B4k
( Z[E Media Cybernetics 2N H]) o
1.3 Hh¥aHd

HEbE SHR KB 16 H, BE#L4r 4 SHR +#i 4
(RFEEF 10 mg/kg-d) il SHR X FELL (F&I8K ) %5
8 H, 55 Wistar KB 8 HoMIEHXTHRAL, 45147
SHR KB AR #6358 A (b 25 i it 5% 6 il 254 R
A))10 mg/kg-d FIZEIRKHENR , JedpEE 8 JH
1.4 XWHZE
141 i HE Bt IEREA 3R AR

FAKBR T AT &1 8 Ji J5 Ak 58 A I
SRR B0 ik 1L, SR R G B R R R O SR a2 A
(ALC-NIBP, [ LR B A YR A BR A ] ) $4 i
ASCES U BH A5 19 2SR R B R RS T U
KA R 547 (mmHg) . K BRALBE 5 7 BIE
HCM R, 20 0] B RN A s 5 0 5 RE BT R /NER | B
AT A0 B B RE B RK , A WAL HE e o
FRRHLARI , HARUI U - 80°C UKFE R URIRAT
1.4.2  Western-Blot ¥ {ill TGF-B1, Ang Il | Smad3 .
Col- T .Col-TI & HHKikKF

PR B IEZH 20 0 5 B 1, MR 0 0 5 A 2 1
WRERH LR AR, RIES A B EAE 816
100°CHN#A 10 min D8R A B4R 4, BV, K&
YA E PVDF B, 5% (W NGRS W3 k3 B 2 h, mA
TGF-B1 Ang Il ,Smad3 . Col- I , Col-ll %5 —%$1,4°C
WFE A, PEPE TGF-B1  Ang I ,Smad3 , Col- I . Col-
I 45 Rghs —PrRFs BRI W E 1 h, UEI R fh2% &
6, AR A, HA 88, FHE 2717 LA Gel-prod. 0 3K {443
GIRTA- 7 i
1.4.3 Real-time PCR ¥l miRNA-137 3Rik7K-

PG mRNA J751, 331519, miRNA-137 5]
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Y. E#%.5" -AAT CAC ACT ACA ATC GGG CTC-3';
.5 -CAT CTT CCT CCT TTC TCG ATT-3' ;74
K256 bp, V=91 2% |, BRI HL K, BE
e AT R B o 45 S B B, R 2 -
AACt 7R 52t E B PCR 45 R kA5 4007, Won
miRNA-137 RNA 3k,
1.5 SitEHZE

fifi ] SPSS 19. 0 Ge it #4148 1 o0 B, S5
Bl IR £ FRifE2E (x = s) Ron AR 80 3%
PRI 2 A FEAR B A 0 5 2550 B S LSD-t &

5,P <0.05 RnEFAGLITFE L,
2 #R

2.1 FHETAEKREsEKMDE b

TWIHT, 5 SHR X B4 L%, SHR 1 2 K B
R4 e B &7 5k e 20 RGE it 2= B X (P >
0.05), T8 Ji)5,5 SHR Xf BBZHAH kL, SHR T
HAK RSP UE R 5 &7 ik EREAIRE R R (P <
0.05), M SIEWHMI, ZERASRITFEL(P
<0.01,5%1),

F 1 RIGER T HATE AR KBRS 3 ( x + s,mmHg)
Tab.1 Comparison of the blood pressure of the tail artery between the two groups before and after the intervention of captopril
RGeS THHTE? 5K R ED TS Gk s
Systolic blood Diastolic blood Systolic blood Diastolic blood
pressure after pressure after

o Group

pressure before pressure before

intervention intervention

intervention intervention

IEH X HRAL 135.7 8.2 82.6+6.5
Normal control group
SHR %} Hi 20 . b
SHR control group 214.7 8.6 156.7 6.6
SHR -T2
FHa 214.2 £7.9* 156.7 =6. 4"

SHR intervention group

133.7 +6.2 84.2 +4.1
215.3 +8.6" 157.2 £9.2"
148.3 +6.9% 120.5 +5. 7%

fE:a B P <0.05,b H P<0.01, FIEHXRALLE ;¢ Jy P <0.01,'5 SHR X R4 L,
Note. a:P < 0.05, b:P < 0.01, compared with the normal control group; c¢:P < 0.01, compared with the SHR control group.

2.2 KROBRESEHEE

SHR X 8 25 B0 JIL 40 e 5 i 0 /0, HE 51
P EKAL, AR K, A AR [ I, SHR 4l K
B ML LA B A /0N | 506 B, 4 B HE 3 5 R %
AT, M IE H X B2 R BRO WL IR 35 16 %, HES)
BEA T, M TR (& 1)
2.3 OBE miRNA-137 RiELLE

1 SHR XFHRZAH [, SHR T 2H A BLCo I 2555
miRNA-137 FHE IR BERAL (P < 0.01, ULE 2) , Pi4d
miRNA-137 FIRHREEE # X AT (P < 0.01)

A

2.4 Angll ZEHRIELLE

1 SHR XF HBZHAH G, SHR T 1 2H K Bl O IE 6 ik
Ang 1 25 I ZRIATHE IR BRI, W4 Ang 1T 25 3R
HREEH X AT = (P < 0.01,1813)
2.5 TGF-pl/Smad3 EHRIELLE

H1SHR % HRZHAH [, SHR T 10 2H K Blcs JJE 3634
TGF-B1/Smad3 % 11 Col- 1 / Col-T % %5 TH
7o R B A%, P4 TGF-B1/Smad3 % H I Col- T/
Col-T 25 2 1A #R 4 IE 7 X AL TH& (P < 0.01,
Kl4),

W (A) IEHXTIRZL; (B) 2 SHR R4 ; (C)2h SHR T4,

E1

FHONEHLIL - ( x40)

Note. (A)normal control group; (B)SHR control group;( C)SHR intervention group.

Fig.1 Comparison of cardiac tissue morphology
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W (1) IEH TR ; (2) SHR A IR4 ; (3)SHR iz
a:P <0.01,51E % X IR4] L
b:P <0.01,%5 SHR XfMR41 4L,

B2 THURALRRFUOHE miRNA-137 Rk
Note. (1)normal control group;(2)SHR control group;
(3)SHR intervention group. a:P < 0.01, compared
with the normal control group; b:P < 0.01, compared
with the SHR control group.
Fig.2 miRNA-137 expression levels of cardiac

in the rats after intervention
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B-actin
(4210

0.51

Angll BEARER

0.0

1 2 3

¥ : (A) Westen-bolt /i Ang Il 2 1 ik 1H 00 ;
(B) THUSHEKECHE Ang T 8 FRIKSHIEL

(1) IEHXTIEZH, (2) SHR X BEZH, (3) SHR T4,
a:P < 0.01, 51 % % 4L i,
b:P <0.01,%5 SHR X} AL b4,

B3 TSR REOE Ang I H Rk
Note. (A)The expression of proteins Ang Il determined by
Western-blot analysis; (B) Ang Il protein expression
levels of Expression analysis. (1) normal control group;
(2)SHR control group;(3)SHR intervention group.
a:P < 0.01, compared with the normal control group;
b:P < 0.01, compared with the SHR control group.
Fig.3 Angll protein expression profiles levels of

cardiac in the rats after intervention

3 itig

o ML PR e T O Y 2 B R 2 — K0
ey L, /O AL AR 1L 2 51 S B fok A 1k ALC JILET 44

P c—— ]
44x10°

[ e S —

48x10°

— -
42:10°
1 2 3

B B TGF-BI
i 157 @@ Smad3
ﬁ
a
o 1.0 a
% ab
3 ab
5 0.5
&
5
0.0
a 1 2 3

. (A) Westen-bolt K&ill TGF-B1/Smad3
EAHRIEROL; (B) THURALRIKFLHE TGF-B1/Smad3
BT, (1) IEH XL, (2)SHR X HE4H, (3) SHR THid,
a: P <0.01, 51E% %] M2 Lo ;
b:P<0.05,5 SHR Xf A LA,

B4 THURARKECHE TCF-Bl/Smad3 8K AHE
Note: (A) The expression of proteins TGF-B1/Smad3
determined by Western-blot analysis; (B) ATGF-B1/Smad3
protein expression levels of Expression analysis. (1) normal
control group; (2) SHR control group; (3)SHR intervention group.
a;P < 0.01, compared with the normal control group;

b:P < 0.01, compared with the SHR control group.

Fig.4 TGF-B1/Smad3 protein expression levels of

cardiac in the rats after intervention

FETE ARSI T R AR S B miRNA Ak g
5 RNA, Sl P8 1A IR G Rk, S 5k — &
FA RS AR B IFSEIEDT, miRNA 5.0 L
ARG T S Ak DDA T S AR miRNA 760>
JULS a0 TLEE 4 2 A v B 1 T B R v B E AL

Liu 25 Bl R 5e 45 R W], miR-195 5 F 3%
B/ CpG 255 /-1 254, SR i 1 O WLAH A Y
FYefbid #2 . AR, Zhao L L0 pfE gy T miR-9 IR
RESZ RO LA A i 15 58 5 0 Ak, FEAE FRE S S TLX
YA, WP & B miR-97a i@ i TLX 1 1Y)
FEH DLV L UL A0 i g At SR,
miRNA 7EC LT FE) A i 98 55 VR A et — 25T,
ARSI TR N T T miRNA-137 780 ULE A
HRSL IR, o 22 B R I B o e U 5 9
() — A IR T A5

RAAS 7555 Il E 200 JILEF 4k A6 i & s Bl A
ZTE, WEEE SR, TGF-B 2 5 5 (1 BT 4 1k 1 41
MR, o TGR-B1 JEAE ek i —Fh >, #F5%
7R, TGF-B1 7R PN T B S5 Uk A 4 B I ey 4 0 S
N, HFGE B AESEONIE A, A EkER
(Ang IT ) J2& A W3 P B O RUS K, Ang TT % 35 15 H
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) — BRI TCF-B1 B,
Ang 138 53 305 40 B P ) MAPK % 51 & TGF-
B1 ZF 2L PR 743 W FAH I AL 5T (4N Col- T Fi1 Col-
) Ay kst A58 KB, R0 FIREA 5%
AR U FE AT, A B 2 4 200 b 34 58 % 20 e o ik o
Sy UBSE I ARG I 396 7% v LR T SOAY O 1 A
M, AR, dEAR R T JE i) SHR T34, Ho i
FE A B FEAIG, HE Y mT L HLO WLAR A £k 3 m , 21
RARFRAR /N A0 M HE B 384 T, UE S5 R HE 8 A T T
A LA w3 IR T B O I S A FE A

ARWFFELE R, SHR 76K AT T 19 A4 175 10
T, Hollc s FE RN £F 5K R 2 T, O LA A 280
A CHESN ZEEL, A MR K, A% AR B B, JIE S SHR
SO UEAF 76 B (1 w3 L O U 5 AA) ) AR A A
FEARMEZE , SHR X HRZHFR3K Col- 1 /Col- 1 5555 1
REWTE, SIEE S BARRML, 2R B86%
P1efE S, B Ang Il \TGF-B1 ,Smad3 7£ Col- I Al
Col-MZR A L H IE MM T /EH, 5 Duisters
AR ST SE AR

IEAh  ABEGE R A 259 T HiliY SHR K BRGC e
Fik miRNA-137 W8 E Th& , JF Has 80 T i R 1E#
() 1 6 B2 R RO IE ik = 1 4 5 LA B, 3R BoR
‘5 Ang Il . TGF-B1 . Smad3 Col- I FI Col-Il & 1
FRik Rl YRR RRHE , H Kawano STRRIFSY s RS
A O E miRNA-137 A& O LAAL K, 254
SHR KB5S AZE[FRE Y & 1 e & AR L, FRATTmT LA
DN AE = RS T, Hh T RO A K R
Bl 22 5 (P0G, TS — RSV AH R N -, il TGF-B1/
Smad i #EFE T AN LR Col- 1 1 Col- T K
A R R R o s A UM 1 R R, &
R ER A

T W N B s N S A S B TR O I
miRNA-137 (93R3E 1 T T TGF-B1/Smad 3 4% 1)
S BZANH T Col- T Fl Col-T # M AU ik, 7F
AN T BT A4 s 5, A H] T SHR K B0k
TR, AKX R L 51 GO I EE A B R A
HLAI AR T R s L AR 1 F 52 7 191, 7 miRNA-
137 Ao I TR G ()47 o5 2 (46 52 560 JEL Atk A0 3
WA, B EEAIG R T
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