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Regulating effect of microRNA-21 on the expression of extracellular
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Abstract: Objective To investigate the regulating effect and mechanism of microRNA-21 ( miR-21) on extracellu-
lar matrix (ECM) of vascular smooth muscle cells (VSMCs) by vascular remodeling of hypertension. Methods

By narrowing the abdominal aorta in rats, the hypertension models were established and divided into 2-week
hypertension group and 4-week hypertension group, and sham-operated group was also established as control.
VSMCs from the rat aorta were subjected to 0% ( static), 5% (normal) and 15% ( hypertensive) elongation
strain at a constant frequency of 1.25 Hz and duration of 12 hours, respectively. The expressions of Smad 7 and
ECM were detected by Western blotting, and the expression of miR-21 was examined by Real-time RT-PCR.
Finally, miR-21 siRNA was used to study the role of miR-21 in the mechanical strain-induced expression of ECM,
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miR-21 and Smad 7. Results Compared with the sham-operated group, ECM and miR-21 in thoracic aorta of
2-week hypertension group were significantly elevated. Collagen I, collagen Il and miR-21 in thoracic aorta of
4-week hypertension group were significantly elevated. Compared with the static and 5% strain groups, the pro-
tein expression of collagen | in VSMCs did not show significant change, but the protein expression of collagen Ill
was significantly elevated and Smad 7 expression was significantly decreased in 15% strain group. The cyclic
strain also enhanced miR-21 expression in VSMCs. miR-21 inhibitor effectively decreased the expression of
miR-21 in VSMCs and protein level of collagen Ill, while enhanced Smad 7 expression under the static and 15%
strain. Conclusions The vascular remodeling of hypertension causes the high expressions of ECM and miR-21.
The cyclic strain induces the high expression of miR-21, which via Smad 7 results in enhancing the expression of
ECM, collagen Il especially, in VSMCs under vascular remodeling of hypertension.

Key words: Cyclic strain; Vascular smooth muscle cells ( VSMCs); Extracellular matrix ( ECM); Vascular

remodeling; Hypertension
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ECM %3k, LR e il e i 45 o gl % 2 R TR i 1274
P AL HETEATE 2 . microRNAs (miRs ) f&—Ff
HEAL AR RSP N IR PESE 4 A% RNA S48k 5| i
Iz R . miR21 FEARZ 42U h ¥ A 33K, 7
O A RGEPENR T & AR . miR-21 3@ i 4
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AR SR T VSMCs 1 miR-21 T8, 43 H
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Flex 6 fLHTE Flexercell JEIHPETK W AL finzk £ 4¢ Hh it
AT II2E N, IR )4 12 b, AR 24 15% 4%
4 1.25 Hz,12 h J5BURE .
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Fig.1 Hypertension induced by narrowing the abdominal arota

increased the expression of ECM

2.2 FlEXREIEZIRK miR-21 FiXE N

T Vg X R B E Sl Pk miR-21 kY
S0, >R Real time RT-PCR A7 miR-21 ik, 5
(BT AT HRALAH L, B 10K 2 w201 4 w 4L 30 ik
miR-21 (AR 3 B, Bk 4 w 41 miR-21
k| T2 w2 (P <0.05) , B i RAR 2 U
EBk miR-21 i, EAT Bl 00 27 103 0

LA 2) .
Ed
T * 1
101
2
S st
£
=z of
S 4t
N &
| 1
g 2r
=L mm N
Control Hy-2w Hy-4w

B2 MEEahikaEFERE mERMER miR-21 fFRiE
(n=4,"P<0.05)
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R 45 W, miR-21 §ii K F-4b B VSMCs 24 hj5,
miR-21 & ik 81 8 T B, T ¥ ik 2] 70% DL -
(P <0.05) , 16HH miR-21 il P 4 il 45 4%, mT LA
TR — 258, R, Kl miR-21 TR KJE
VSMCs 1 T BURR S 187K S BALAH L,
ST ZE T BURE SR ZR5K R (P <0.05) 515% 5K
AR 5 %k BB 2 A H, miR-21 00460 PR 7 BE SRR T
T 760 Ji 5 1 3655 (P <0.05) , Ui B miR21 25T
VSMCs I Y ik T . R T 38 JE Sk 5k
NZEVEF T miR-21 P82 VSMCs ) ECM 2k 2241
il , KA [R5 L J7 s, Western blotting ] VSMCs
(1) Smad 7 £ 1 RIEKTF. GHA KM T X LA
b, B T4 45 Smad 7 19235 FFH(P <0.05)

KA W miRs $ AR 515 TargetScan i il
Smad 7 3" UTR KK miR-21 f—AN$045, K 7E
JE MR N AR 45 T miR-21 T # bR Smad 7 F 1
MRS HY . Western blotting Z5 5 7K, 7K 1 28
Nk 12 h J5, S A A A H, 5% 1 15% 5K R AR 2
VSMCs [ Smad 7 F3A¥ % TR (P <0.05) , %M
FRIASANH] T VSMCs i Smad 7 Fik (WL 4) .

Smad 7

B-actin

2.5

2.0

—
wn

o
n

Collagen 111
relative intensity
=

12h 0%

12h 5% 12 h 15%

55 15% 3 i A8 254 B 6 BEZH AR B, 15% T34l i
Smad 7 ik EFF(P <0.05) , BEHILE 0 PE ok i AR AR
FIF, miR-21 % VSMCs [y ECM ik 8 £ ol fE 5
Smad 7 FHICHY(E S AT (LKL S) o

3 itig

7 fei ML AL A FE A A s R o,y 7 I P v AL
kTR RSk VSMCs {E AL ECM 173148 5
WA BEAL R, K RE S I, i R 4EAE i
Jit VSMCs 3= 5278 32 Jiil S04 Jo 1) e 1z A8 14 1
I, PSR A AR B 1S BE ECM IR B,
PRV o 0 0L B R A R SRR 1~ B, %)
TR A5 ML B B 3 LA A B 5
Prid o ARIFSEE e s il 32 s Rk A 2 e i e
RV I X i Bl ik ECM Rk iy s, 45 R 3%R
WY, AR S T, 8 B bk ECM ik 5, e K
HEEZ . R, LR IR0 5k A2 i 2 se 56, 8
PR MUR S S slbk ECM S b iUl . feA: Bk
AN, A VSMCs 7R 2 1M 7 J S0 TE R 9k AR (2
5% ) , A vy 0L BT 0 T I A8 Jo] 16 5 17 42 ml 6



EREYAE $£30% F1H 2015528

6 Journal of Medical Biomechanics, Vol. 30 No.1, Feb. 2015
Collagen [l R (I ET R —
GAPDH GAPDH —
* *

3 20 — — Z1sp | '

° s 2z 3

S =2 =

= =8 10

210 9 =

£ S92 E

— Y (o4

3 0.5 S 3 20

& o g

E 0 g 0

0ONC 0i 15%NC 15%i 0ONC 15% NC 15% i 0ONC 0i 15%NC 15%i

0 NC FoRHha T RIBEHLING FF51 50 1 FRAA miR-21 %I T-315% NC FoRTE 15% BIZZRAAE T A BIBENLINHIES1515% 1 FoRTE 15% 1

FERLAAE TR miR-21 303 A 5

5 ERERSHMEER 15%HREEFET, TH miR-21 BREHMEKET SEH miR-21 ik, UK VSMCs §9 I B EE B K FRiE, 6

Btt438 VSMCs 9 Smad 7 &3k (n =3, " P <0.05)

Fig.5 siRNA miR-21 inhibited the up-regulation of miR-21 induced by cyclic strain and decreased the expression of collagen III, and enhanced

the expression of Smad 7 in VSMCs under either static conditions or 15% cyclic stretch
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