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MicroRNA-195 5 TGF-B1/Smads 155 W i 1T
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[XIF] wmEH; MRNA-195; #WAAEKEFBEl; AARZREKRK; Smad; NAREA

[ ZE] HHY FiT# 0488 195 (microRNA-195, miR-195) #:4t4 ¥ BF B1/Smads (TGF-B1/Smads) 1%
SHFABA L ERED (Angll ) £ 8 KRS 0EKK(SHR) Ik FH F94E A, b & %K & 2408537 4 A
(ACED) £ 24 F b SHR I S 4 M B AR LR R Fe9¥w, Fik A8 A#MH SHR KK 16 A & Wistar

KR8 RAHRAZ,H SHR X {HAS A SHR N AR&F| FFALL(SHR F 4 ,n=8) SHR # B4 (n =8) , Wistar
K RA A 3T PR 28 SHR T K R T # R WAR-EF) 10 mg/ (kg - d) ,SHR s B&28 X R An 3 s 21 K R T %

YRR TS A FRAT SN KA kbR, TS AEEAIRA AT KR HE £ ENLEX R CIEHEFK
TR EAT T S R X R (qRT-PCR) #E#m] K R JEF miRNA-195 #) &% | Western blot # i 454L & ¥ B
F B1(transforming growth factor betal , TGF-B1) sz & %7Kk & Il (AngIl ) .Smad & & 3 (small mother against decapen-
taplegic protein three, Smad3) I B &R (Col- T ) A= L & JZ &R (Col-T) & & &k K-F, R SHR X K lE miRNA-
195 \Angll \TGF-B1.Smad3Col- I % Col-1ll 49 £ :% &3 & F Wistar X £ (P <0.01 & P <0.05) ,SHR T4k &
SR AR SHR 2 R4 B % 0 ek 5 A L % % A A, miRNA-195 | Ang Il \TGF-B1.Smad3 . Col- I & Col-Tl %
AP BBAL(P <0.01 K P<0.05), #5it MiRNA-195 T4k i Eif Ang [l & TGF-B1/Smads 1% 5 # Fid %
123k SHR & I & A5 W ARE-A) F 57 7T 49 4] miRNA-195 & ik, T4k i@ it T8 Ang Il & TGF-B1/Smads 1% 5 4% Fi8 %
) SHR SR £,
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The Effectiveness of MicroRNA-195 and TGF-31/Smads Signalling Pathway in Car-
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[ ABSTRACT ] Aim  To investigate the effectiveness of microRNA-195( miR-195) , transforming growth factor-1/
Smads ( TGF-B1/Smads) signal transduction pathway and angiotensin Il (AngIl ) in heart remodeling of spontaneously hy-
pertensive rats (SHR) , and the impact of morphology and expression of the above factors for angiotensin-converting enzyme
inhibitors ( ACEI) drugs intervention on sp ontaneously hypertensive rats(SHR) heart. Methods 16 male SHRs and
8 male Wistar rats were recruited in this study. 16 male SHRs were randomly divided into benazepril treatment group( SHR
treatment group,10mg/ (kg - d), n=8) and control group( SHR control group,n =8). 8 Wistar rats were used as nor-
mal control group. What’ s more, rats in SHR control group and normal control group were fed with distilled water, rats
in SHR treatment group with gavage of benazepril 10 mg/ (kg - d).  Eight weeks later, basal tail artery blood pressures of
rats were measured. The morphologic changes of heart were examined with hemotoxylin and eosin( HE) staining. The ex-

pression of transforming growth factor betal (TGF-B1) , angiotensin II (Angll ), small mother against decapentaplegic pro-
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tein three( Smad3) , Collagen- I (Col- I ) and Collagen-1Il ( Col-Ill ) proteins were detected by western blot.
sion of miRNA-195 were determined via Realtime polymerase chain reaction (qRT-PCR).

The expres-

Results Compared to the

normal control groups, the miRNA-195, Ang Il ,TGF-B1,Smad3, Col- I and Col-Il 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-195, Ang Il , TGF-B1,Smad3, Col- I and Col-1I were

significantly lower expressed( P <0.01 or P <0.05).

of cardiac remodeling through up-regulation of Ang Il and TGF-B1/Smads signal transduction pathway.

Conclusions

MiRNA-195 may have a role to stop the progress

The benazepril in-

tervention may inhibit SHR cardiac remodeling as a result of inhibiting the expression of miRNA-195, through down-regula-

tion of Angll and TGF-B1/Smads signal transduction pathway.

{55 I (hypertension , HBP) JE 45 EFR ER A T 8l
RS s L BRT K B 5 (=140/90 mmHg) , KA
HBP 2 E00 A R, B 3R M4 55 5K 2R -1 [
Z 5t (rennin-angiotensin-aldosterone system, RAAS) 7E
OIMAE R E P TR MAa, 2R
TGF-B1 Al AEJEI#A 22 N 3% 5 23 K A AL A0 JILET 4
s L A2 —12 ) Smads R RIZ
Ay 1k e — B BIE B 8932 TGF-B 3% 1A A T #Y Ji
" HH Smad3 & TCF-B1 {7 5% S # v Br a2
WA I 1, 2RI 5T 57 UM A% TR 195
(miRNA-195) 5.0 WU Y 5C R YT, AT fiE A & 1
Fi A5t i P O JUEE 9 45 50 1) — A B A T 7
Li % B 74275, miRNAs Al RES 5 T SN E iR
FUET 0 LN T, R AR A
miR-145 1855 25 20K, 25 2R /R G miR-145 18
B S5 T 00T o LA A SR AL Ak (B E R
T miRNA-195 760 I A4 5 A H i 7 AL 1 A
THAE , WFFE R WY DU 5 1) 3 Ao 1 ol i 4 S5 ok R I
(angiotensin-converting enzyme inhibitor, Ang Il ) [
AR, TR KA HBP AR T A0 145 S BRI
Hh HBP SECA O I A 2005 (1 5 0 S ABE T3
AWFIE B 1E T MicroRNA-195 , TGF-B1/Smads {5
S K Ang T 7E SHR R BRC IR EE A P /R T, B
DUARAE 1] T F ) & P & i & K B ( spontaneously
hypertensive rats, SHR) KO AEE LG54 SRk O
IR ERCR b E SIS R 9= A ] 3 0 WA SR 1=
1 B MBI ) K R R T2 R S (S BAR A

1 #EFAE
1.1 XIzh4y

8 JA i #f = SHR16 A, KT & 210 £ 10 g, &
Wistar A . 8 R, K& 250 +10 g, W @ b oF 438
F #e 5L B 3 4 B K A IR A F], ¥ T IE 4 5 SCXK
( 7)2006-0009 ,SPF/VAF %% 44 3 T ¥ 85 kK ¥

ZER S G SPF Rh 4 B, B R E 20 ~
24°C, BB B #12/12 /NEF I8 E 55% ~65% , B H
KRR 2 B AR B, L 56 BRI M A A E F
& 3 % % 20-001 5,
1.2 29 R FI R AR

To ] KR R o Z 0 E AL (AL S ALC-NIBP)
HEERRBELEMBRIAERAE; KR #EEF 4
(A5 ZH06-T16) /= & # T8 & A ; RM2155 A 8 A
1 K AL B 42 E LEICA 7 5 ; AllegraTM 64R &
KA R B B0 HL = E 4 E Beckman A F ;L R
KA A B JEDASOL JF & 4 A & 4ty £ E
Media Cybernetics /A & Image Pro plus /& 22 1% 2
B, ABI-7500 52 B £ & PCR (/= H % [E ABI 2
7 ;PCR 5| 47 & i .miRNA # % 5 % qRT-PCR i 7|
el E Invitrogen /A # ; TGF-B1 — i , Angioten-
sin I —#t ., Smad3 —#t , Collagen I —#1t . Collagen Ill
—¥ . = (F I AR) 7~ B % E Assay Biotechnology
NEGBRBINABEF =B m &R AR
7, [El 75 % H20030514
1.3 B¥SASTFH

SHR & R FEHL4 & SHR LR & 5| F 7 41 (SHR
T4 ) A SHR *t B 41,4 4 8 R, Wistar X . 8 2
Y IE % at BB AL, DL K O O ) B L LR A
(b iE e 25 R A F | B 25 F H20030514) 3k
B SHR TH 4 A R WAL FIRZREE, A
4 10 mg/ (kg « d), E% X BB 41 K B X% SHR *t &
PAARAKEAESR, ETHS A,
1.4 MENE R OREFERKE

LZARXRT TR LTS A B AR E R
Fosh Bkt &, R R A kR R G 58 AL (ALC-
NIBP, b i B /R BH g A 4 BHECA TR A F1) 42 B (L 28
PAFHERMNE AR LHFERSTRE I M
%%Elﬁéﬁg)ﬁE(mmHg,l mmHg =0. 133 kPa) ,ii,
W2 KECFHME, W& fE AR 10 e B
A 10% KA E (1.5 mL/100 g (K& ) FREE, I 30 Bk
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LA A A KR, B G R, 2 B F R
EWEE, RN, BB LS ERBE, BN
4% 5 R P BEBRFEHEM P EE 24 h, FARA,H
HaE Yk B A3 ~5 un HE 36 57 E F4
M, HAABKBE 2 HHED, 2 ENALRF
& P A E E 30 min J5, B G 4 85 B - 80°C Uk 4 1R
%, BRI RNA K& AATE W F M,
1.5 Western Blot #il] TGF-B1,Ang Il Smad3 . Col-
[ .Col-l EARIEKFE

W5 mg A AR K EEANMEE, R
Ea,RENENEGRELN EEEAE,RIE
AU B R B, 100°C A #h 10 min LEE A
AWM, Bk, KT LE G Marker # €& 840 FE
ok, Kk E A B E PVDF B, 5% B s 0 o0
(TBST B4) H H 2 h, im N — 40 (7 B 400 %), T
ACHE TR, B A F WA ZJ i B E (A
4 0.5% B ey TBS B, £ TH&E 1 h, %
JEJEfF RN, BERA 0B, M4 DL gel pro
4.0 RGP BREW,
1.6 SEBFEE RT-PCR #il miRNA-195 FikKF

BL5 mg 4 AR RNA, R EUAY RNA # 2 pl 8y
FAF R 50 £ )5 M 7 A & A 260 nm #7280 nm B 97 UL
1B, 0D 0 75 1.8 ~2.0 2 [A1 4 4 i #2 # % RNA i &
4 5 B AT, f# A Invitrogen /A F] By Ncode™ VILO™
miRNA ¢DNA Synthesis Kit 3# # 5% & miRNA, & & cD-
NA &, 200 pL # EP &, #K K fn \ 5 x Reaction

x 1. IAMERFHAETFABXRENKIMELE (x + 5, mmHg)

Mix 4 L .10 x SuperSeript" Enzyme Mix 2 ulL. % RNA
1 pg, i DEPC A E 20 pl KRR % 3841 A 8 & ,37°C
8 60 min &, T 95°CSmin 4 I 4 e, 40k RS
FACIHKA FBA B 1wl #H4T PCR ¥ #, # 1 In-
vitrogen /A & By EXPRESS SYBR PremixER™ miRNA
qRT-PCR Kit & #| & 1T miRNA-195 # qRT-PCR, % J
27O kst e B PCR 4 R#AT M7,
1.7 Sit=ZEHiE

Fir A7 52 5 4 3 f F SPSS 17. 0 4811 2k 41, #
ot ot T EX B Ax+s 7, AT EAK
frEFERR ARABEERLRR LML
BB B £ 4B KOLSD-t 4 5, P <0.05 %k T
ZRARITFE XL,

2 # R
2.1 FIRr4AEXREzS KM IE L&
T HHT, 5 1 X BR KRR b4, SHR X HE4H

S SHR 120 K B 20 Bikole 4 Fe S &7 5K R 34 75
(P<0.01) ;5 SHR X FEZH b4, SHR + Hidl K &
FE BN KIS s R M &7 5k R TG 122 22 51 (P >0.05)
DU A9 8 J& 5, 5 5 1E # % BR2H ¢, SHR
Xif REZH Ko SHR 11 20 K B 3l ik A Wi 4 6 5 7 ik
JEXIA B (P <0.01 2 P <0.05) ;5 SHR *f#R4H
b4, SHR 4 K B 20 ik 9 Wi 4 e 5 & 5k I
BFEE(P <0.01;% 1),

Table 1. Comparison of the rats tail artery blood pressure before and after Benazepril intervention in different groups

| THHT s & TTHTEF 5K & T i & THiE &K E
1E ] R 134.4 +8.0 81.2+6.0 132.3 +5.7 83.5+3.7
SHR ¥t fE 4 212.1 +8.3" 154.6 +6.1" 213.0 +8.1" 155.6 +9.9"
SHR i 211.8 + 6.5° 154.3 +5.8" 146.9 +6.5™ 119.0 +3.2"

aN P<0.05,b°4 P<0.01,5IEHXBA LK ;c H P<0.01,5 SHR XF R4 Fbiz,

2.2 HBEKROBRSEHRILE

DUIRAE #1115t SHR 8 J& 5 HE 448 s . IE#
X BEZH K RO LA i HE 3 5 %5 A T, JEAE K, 41 i
¥ ICH I ; SHR X B 20 R RO LA i HE S i 4 | 35
L, ANEAE A, Az A 15 By I | A7 A0 B D 400 e A 1)
o 8 5 SHR XA He, SHR + HiZH K
SO LA ML A% /)N 200 it HE 51 45 S5 26 A ), B Ao 1R B
WA EEI Z (K1),

2.3 GAMEIE miRNA-195 FRik LR

DUARSEF) Tt 8 JEl ) , 5 1E # % B2 K R LA
SHR XfHEZH  SHR i 2 K B0y lIE 26 35 miRNA-195
IR FHRE (P <0.01) ;5 SHR X B84 Heds, SHR +
TR KB CEZR TS miRNA-195 FEIR (P <0.01;1812) .
2.4 4HE Angl EARIELLE

DUIREF T 8 J& I , 5 1E % X BRZH L%, SHR
XPHRZH SHR T4 KU AR R Angll & (3578 B
FHE (P <0.01) ;5 SHR %f BR4H b4, SHR T il K
FULIEFRIE Angll# 1R EFRAK(P <0. 018 3) .
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Figure 1. Comparison of cardiac tissue morphology in different groups
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Figure 2. The miRNA-195 expression of rat’s heart after

miRNA-195% % &

intervention in different groups
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Figure 3. The Ang Il protein expression of rat’s heart after

intervention in different groups
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Figure 4. The TGF-B1/Smad3 protein expression of rat’s

heart after intervention in different groups

2.6 #HiE Col- I /Col-MEBEEFRIELLE
DUARE A1 8 JE S , 5 1 & X BE 41 He 4, SHR
X B ZH K B IE 25K Col- 1/ Col-TN 25 H B B F+
F (P <0.01),SHR M4l K FUL I35 Col- T 2
TR (P <0.05) ,SHR T HiZH K Rlo £ ik Col-
[ HHLG G FE X (P >0.05) ;5 SHR XF B4 |
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3, SHR T4l KRG HEFRIR Col- 1/ Col-MEE HY
FEAK (P <0.05;85) .
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AP <0.01, SIEHA R K ;¢ 8 P<0.05,5 SHR X4 HAs,
Figure 5. The Col- I /Col-Ill protein expression of rat’ s

heart after intervention in different groups
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FERICHOIEY K, FREALIE O LA K, 4
PROES I A0 B L A T SR AT A v 2 0 LI
WpPE R R BP SR D RE R, I 2 4 2 4 i A 3 5T
M FEZE R, o DT I AR R ) % e i 2,
TGF-B & HE BT b Al i K 7, H 3k ik Bl
Aol AT A A0 i 3 B Ak B A A e D A5 A i A AL
i BUAH G (4 56 R 2 5k A2 a2F 0 ILEE 4, JE v TGF-
B1 JEAE R IR g —Fl Bl 2 (5 Smads & 1 K%
B E W5 A0 R S A A4 N, 5 Smads FH
FIGILFEVET BT 5, 7 Smads FHHAR
G, Smad3 & TGF-B1 {5 5 4% T % v T 75 1Y
1

AR LR R SHR FEARSAT TR LT,
L5 TE 56 R A B, O 4 RN & ik 1 i 3 T
fen, U LA e HE 5 2L 200 M AR K e A 25 T R T
PR AT P A A B B B SR sk IE S SHR GO E
AEAE SR 15 00 O U B )RR AE I 2S5 OE
N BB KB FE , SHR X B2 3235 Col- T AT Col-

I T, TRl Ang T\ TGF-B1 . Smad3 2 H#£ ik
¥y 9, 358 Ang I\ TGF-B1 . Smad3 7E Col- I #I
Col-MFik il F ETEM T TTEH ., 5 Van Rooij
SRR A B AL, ARBI 5T ok FH 25 T
SHR K BULIEFE A miRNA-195 0 % TH e, ) Hik
27 IR TEH A 1E X R K RO R A Y 4 £
PlE, R RS Ang I\ TGF-B1 ,Smad3 , Col- T Al
Col- T & [ #3A [R] 1 PE I ARAE , H Van Rooij FAF5Y
TR R A0 I miRNA-195 7] 75 & 0 ULZH fifd
NEK, 454G SHR KBS A ZE TR A Y e i e 4 A AL
il FRATT AT LA A s RS, TR R A
BRI - [ R GE RSO | 0 WURER Y Ang 11
FERG I, SE TR S — RV AR T, TGF-B1 K
HA A mE ) —F, (5 581 TGF-B1/Smad 1
S A2 Col- T AT Col- TN 3 PR 33k Ko i £F 4k 40 it 3%
B I AN R Col- T A1 Col- I A #2184 A 3 JiF
R, MR A G, 80 & A5 R R
R T B, O LR P T B, % 2k g B d A
AN, MUK E F3 31 T miRNA-195 1 95 & 48, ¥
miRNA-195 &3k, .0 WLAN i & A8 BB K AR 4k, IF- 3
I AR — RGP 2 AR IRRT , 0E T R - A ek
T [T o (T T [ s I ER

B 2 -1l R 5K -1 [ 1 R 4E (renin-angioten-
sin-aldosterone system, RAAS) TE i I 00 ILET 4
TR & HIL T A% A2 6, BLE UESE, O LR 38 5
251 RAAS RGE2HX ST AN R 52, 760 lE
FES B R B4 58 5 (1 RAAS, 2 5 53 ) fig 1 4
A HAp A Ak E T (Ang 11 ) 24 036 1
S8R P A5 K, Ang T 3500 — A H1 200 12t 2 3 2o A
W TGF-B1 HIFeik"™ . Ang I 38 5 8035 40 S P9 B9 22
LG B & B (Mitogen activated protein ki-
nase, MAPK) ZZJ% 1Mii )i a0 42 P9 2k IR 36 35 1R el A8, A
M5 TGF-B1 45 20 il P 143 b S 40 it 384 5 | 2 14
A A0 AN LR (A0 Col- T A Col-M ) 6 35 4
TN DRI — 5 4P 1 1 5 5K 3R 4
PRt 550, B0 P AL PR R 40 i T ) e
LR K= - A 1 3 N R ) AN
Bl 55 /INER I, O IR T S B0 far B AR DA TG & 2 5 1 A
FH. ACET 282540800 2 AE R AL , B 1 R ARG 1L
FEAN 00800 U RS Ang 1A A A%, AT 0
1l BG4 4 P48 50 K 40 L A/ 58 5 - D B4 i 36 e
IR T R0 O 1A A

A FT 4 J R A DUAR % A+ i SHR 8 J&]
Je , Foif R P B AR, HE Y (o m] 0L HE 0 UL 41 i AR
N AR B A e, B A T PN 40 A A A B 1
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2 UE S DU ) 10T LA 33 6 w8 ot e T 350 A9 0 B
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SR 29T Hiig SHR X BRZHAH [L , DR )
FHUY SHR + 4L K B0 I miRNA-195 /)34
Z N, TGF-B1 ,Ang I . Smad3 , Col- I , Col-II #31
SR A, 45 4 SB 41 A I K 7K - BH 2 R AR, nT
W)+ QO DR ) e 3k 40 4 O LZH 21 ) RAAS,
WD Ang I (A2 B, 38 38— R AR, A0 LR
¥ TGF-B1 .Smad3  Col- I . Col-1I ¥4 1 . F ¥4 ; @ Il
TR IR AR SHR K BRI, sk 422 0 JUE B9 i Ji5 7 for
M AR TGF-B1  Ang [T . Smad3 ,Col- I Col-1II f¥) 3
IRIKAF- s @ UUIREF T 4l il T miRNA-195 #8795 &
8¢, ffi miRNA-195 ik T M, {755 & TCF-B1/
Smads S 1] T Col- 1 Fl Col- I F& K 3k K
BLAF ARG A, C A IR IR 5SS, RE 5 e 2R3k O ik
miRNA-195 ] 7% % 0> WLZ0 A AE K107, gl 4% g 207
SR B 7E R LG WA L i 638 miR-29a BEAE i
LM, EAER T A BE5E &P miRNAs A fE
Z 50 TCF-B1 T e 53 s , Bl 41 451 il i
P # Smadd 3'-UTR-%¢)' % il 4 45 200, 4 I 1 R
miR-125b AEFS VL5 Smad4 mRNA £ 3'-UTR 45
A RIS R G . W www. microrna. org
Do) 3t AR 1 B0 ZE T miRNA-195 (1) # 35 [K 60 5
Smad3 , Col- I | Col-Tl, P& b3 T4 I miRNA-195
257 TGF-B1/Smads 1553 #% , A £ ik — L B 5%
BRI 9 2R . T Col- T 1 Col-MAE AR IL T
T S BSUET A 40 P 34 AR ek > 4 o T 0 UL A S
(A I, B A T DUAIR 5 ) T FU A SB 4l K B
U P18 235 Ay A, L 2 e AL T 0 O 45 4 B0 WL A
LB ) IE . Z8 E TR . ACET 282454 DUIR-E )
T, v RE4 #] miRNA-195 £ ik, {5 5l i TGF-
B1/Smad i# H 5% T, Ml T Col- T A1 Col-I HE K %
IR B B £ 4 A0 R G A, e B T SHR 0 ik
H,

[ &% k]

[1] Pinto YM, Philipp T, Engler S, et al. Reduction in left ventricular
messenger RNA for transforming growth factorfl attenuates left ven-
tricular fibrosis and improves survival without lowering blood pres-
sure in the hypertensive TGR (mRen2) 27 rat[ J]. Hypertension,
2000, 36(5) : 747-754.

[2] Akiyama-Uchida Y, Ashizaua N, Chtwuyu A, et al. Norepinephrine
enhances fibrosis mediated by TGF-beta in cardiac fibroblasts[ J].
Hypertension, 2002, 40(2) ; 148-154.

[3] Shi Y, Massague J. Mechanisms of TGF-f signaling from cell mem-
brane to the nucleus[ J]. Cell, 2003, 113(6) : 685-700.

[4] Van Rooij E, Sutherland LB. Qi X, et al.. Control of stress depend-
ent cardiac growth and gene expression by a microRNA[ J]. Sci-
ence, 2007, 316(5 824) . 575-579.

[5] Zhu H, Yang Y, Wang Y, et al. MicroRNA-195 promotes palmi-
tate-induced apoptosis in cardiomyocytes by down-regulating Sirtl
[J]. Cardiovascular Res, 2011, 92(1) : 75-84.

[6] AFL, o 8, % BRI/ EOILLZ microRNA ikl 7>
BrlJ]. LWEsslRi 244, 2010, 10(2) : 1 194-198.

[7] Wang YS, Wang HY, Liao YC, et al. MicroRNA-195 regulates
vascular smooth muscle cell phenotype and prevents neointimal for-
mation[ J]. Cardiovascular Res, 2012, 95(4) : 517-526.

[8] He JF, Luo YM, Wan XH, et al. Biogenesis of MiRNA-195 and Its
Role in Biogenesis, the Cell Cycle, and Apoptosis[ J]. J Biochem
Mol Toxicol, 2011, 25(6) . 404-408.

[9

s

Li JZ, Peng J, Wang CJ, et al. Calcitonin gene-related peptide sup-
presses isoprenaline-induced cardiomyocyte apoptosis through regula-
tion of microRNA-1 and microRNA-133a expression [ J]. J Cent
South Univ(Med Sci), 2011, 36(10) ;: 964-971.

[10] EFE, &, T, 4 KR microRNA-145 18558 %Kik
BRI R R T 1A 3 LA LR B A A i [ ] P
Bk, 2012, 20(5) ; 424428,

Ziada AM. Additional salutary effects of the combination of exercise

[11

[

training and an angiotensin-converting enzyme inhibitor on the left
ventricular function of spontaneously hypertensive rats[ J]. Hyper-
tens, 2009, 27(6) : 1 309-316.

[12] Van Rooij E, Sutherland LB. A signature pattern of stress- respon-
sive microRNAs that can evoke cardiac hypertrophy and heart fail-
ure[ J]. Proc Natl Acad Sci USA, 2006, 10(3) : 18 255-260.

[13] Weber KT, Brilla CG. Signals for the remodeling of the cardiac in-
terstitium in systemic hypertension [ J ]. Cardiovase Pharmacol,
1991, 17(Suppl 1) : 14-19.

[14] Weber KT, Brilla CG. Myocardial fibrosis and the rennin-angioten-
sin-aldosterone system[ J]. Cardiovase Pharmacol, 1992, 20 ( Sup-
pl1): 14-19.

[15

[

Kawano H, Do YS, Kawano Y, et al. Angiotesin Il has multiplepi-
or brothic effects in human cardiac fibroblasts [ J]. Ciroulation,
2000, 10(1): 1 130-137.

[16

[

Castro-Chaves P, Cerqueira R, Pintalhao M, et al. New pathways

of the renin-angiotensin system :the role of ACE2 in cardiovascular

pathophysiology and therapy[ J]. Expert Opin Ther Targets, 2010,

14(5) . 485496.

[17] skdm, 2 48, XIASRE, 45, id3R5K miR-29a X R L LA
MRSz [T, b g bk A e ik, 2012, 20 (12) .
1 079-082.

[18] Khidner, X8 8, BLULHE, 4F. miR-125b 58 i $ b fH) Smadd
P E RS TS T AR B (], PR R R (A
Ji2) , 2013, 38(4) : 341-346.

(HSCHE 2N



