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[#WZE] Hiy  MERUN RNA-145(microRNA-145 , miR-145 ) 76 & MU 0L W BESG A th PE . itk % HE 3L
IEE B & PR IH R B (SHR) At RO BR(WKY ) F2 30 Ik o BB A A5 00, 3009 3) 22 TR Al S 107 ( RT-PCR ) J7 YA A AN [
AR SHR K R E 3k miR-145 Y3835 KF, 310 miR-145 HifA premiR-145 FH115] 2° OMe-miR-145 53 51| F m Fd |
1M A8 -1 L4 L ( smooth muscle cell, VSMC) 1 miR-145 {335 KF , N AR S o SFHEIUNLBIEE 1 (a-SMA ) ik K
SF- VSMC [ B8 58 AT R RE ) 55 07 A VSMC RAVEEAIE L . S50 (OSHR OB 32 3h Ik P9 R Az, o RS/ v BT AR 43
[(39.7 +12.1)% 27T WKY 44(3.8 +1.2)% (P =0.001) , a-SMA JL (8 [ 19 VSMC 238 A= Py JEE 1Y 3 35 20 i i 4 5
@5 WKY #H 1t ,SHR KB = sh iR IR Y VSMC R RFE LB B 3% 2, SR BN BIGE AR B8 1 T, T o-SMA FIRPFEG(P <
0.01) ; @SHR KB ik ) miR-145 K78 8 M HF 4R TRE(P =0. 045 6) , 5 18 FAIMSHT =N WKY A1) 7.5% ;
@F7 i premiR-145 7] |- SHR-VSMC 1 o-SMA [323% (P =0. 005 6) H-AEHE VSMC #5823 F2 (P <0.01) , i 2° OMe-
miR-145 A7 #H] VSMC ft o-SMA {93535 (P =0. 023 2) F1 VSMC B45 TR B2 (P <0.01) . &5 & MER 3 kb miR-
145 AP 2 AT TR, FTRERZ S 1 VSMC FeBUAHE A IR 1 50 ik o9 IR 26 1) — A S ZEHLH
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Role of miR-145 expression in arterial intimal hyperplasia of hypertension in rats

Pi Yan, Zhang Lili, Hu Zicheng, Li Binghu, Yin Yanwei, Gao Changyue, Li Jingcheng ( Department of Neurology, Institute
of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing, 400042, China)

[ Abstract | Objective To determine the effect of miR-145 on arterial intimal hyperplasia in hyperten-
sion. Methods Spontaneous hypertension rats (SHR) and Wistar-Kyoto ( WKY) rats were used in this study.
Aortic intimal hyperplasia was evaluated pathologically. The expression of miR-145 in aorta of SHR was detec-
ted by reverse transcription polymerase chain reaction ( RT-PCR). The phenotypic modulation of vascular
smooth muscle cells (VSMCs) was assessed by detecting the expression of a-smooth muscle actin ( a-SMA)
and the capability of proliferation and migration in the presence of miR-145 precursor, premiR-145, or inhibitor
2’ OMe-miR-145. Results SHR aortas exhibited obvious neo-intima formation which was composed primarily
of VSMCs, with the ratios of intima/media significant higher than WKY rats (P =0.001). SHR-derived
VSMCs exhibited marked phenotypic modulation, however, the expression of oa-SMA was lower (P <0.01).
The expression of miR-145 in SHR aortas was declined at the 8th week (P =0. 045 6) and reduced to 7.5% of
that of WKY rats at the 18th week. Expression of a-SMA and proliferative and migratory capacities of VSMCs
were respectively upregulated and downregulated by premiR-145 and 2’ OMe-miR-145. Conclusion The ex-
pression of miR-145 decreases progressively during hypertension, which may at least partly contribute to the ex-
cessive VSMCs phenotypic modulation and thus arterial intimal hyperplasia.
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PEIMAE AR, I e 2 5 | e o0 i ' 55 I 2% B 00 3 19
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(vascular smooth muscle cell, VSMC) g 5 b1 & 4= %
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RN DR AR W IR VSMC R R 4k
BLL, I T HRH OGS s R AT 790, 2 93 iy R E 2%
o I Bl K P B A=, 7 3 O il 1 A8 - i e 1Y) — 20
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/1N RNA-145 ( microRNA-145 , miR-145) 2 i 20
1) VSMC rh3kik il 5 1 miRNA, i T HAE N H2 40
JHL I BT 24 40 i v ek il /b, BBl ik miR-145 %
AT T VSMC 1 miR-145 [ SEAEMTF
FE K I miR-145 AL HE VSMC F JR AR 434k , 10 1) H:
AR $E7R miR-145 FEH Y VSMC R AV AL F 5
R PURE S ol B B AR . (2 miR-145 7655
MG IR VSMC KAV AL AP G A v A 4R AL
TIFATERE . AR & IR BT miR-145 By ah 85K
INEOL, FFRTT miR-145 3R A8 76 & I VSMC 3£
RUEEAL RPN B A iy R REAE T, B 788 SR T
FOURE R LA BT Ve I 0L I A I AL S 90 4K i

1 RS 7%

1.1 F&244

RNA HEHGAF & H Invitrogen 23 &), miR-145 LA} E &
RT-PCR i & W  Promega /A H], 514/ H TaKaRa 22 8] & il.
o I NULE) 1 (-SMA) | B-actin HT44 | /IR 5 1 A= 4 A
F(PDGF) ¥ty B Sigma 2\ 7], miR-145 RFij{& premiR-145 FlI
miR-145 #14]55] 2° OMe-miR-145 )4 H Integrated DNA Tech-
nologies /3 ]
1.2 5344

SEUS A &R S IR K B (SHR) R st B8 Wistar-Kyoto 7 B
(WKY) #i | i scgs st shi o4l WKY 41 SHR4
JE#44H (SHR-8 JEI#4 21 Fi1 SHR-18 JE#44H, &40 5 W, FILLWEE
F kb miR-145 & &1L,

AU H kB 32 R R (8 ~ 10 Jilk ) B £ 30 ik VSMC,
MAEER T DMEM BBk, B85 58 5 ~ 10 AR K R4
VSMC I F 52 %, 4> 9 % 1 miR-145 §i & ( premiR-145,
100 nmol/L) A4 #15 2 OMe-miR-145 (100 nmol/L) F+ 15 FI &
RIGFR Y VSMC h miR-145 & &, 40150 2018 10 : WKY 2,
SHR-con #H ( SHR X} Ii2H ) . SHR-pre-145 ZH ( SHR 3 JE i) VSMC
2 premiR-145 b 3) (SHR-2’ OMe-145 #1 ( SHR 3K ¥ ) VSMC
£ 2 OMe-miR-145 4bH) .
1.3 s g5 % b3 & %5 % 35 469 VSMC

KB 1 WLANL T 4% 22 5 WY 61 58 , 32047 S 2 A i Ak 24
Y, Kl 3 IUILEN & 1 (0-SMA) (933515, 0. 1% Triton
X-100( Sigma, & [ ) B, F 4% 1L 2175 (Santa Cruz, 35 [H)
1 h,Jm 12200 5 RBEH K BUPL o-SMA (Santa Cruz, ),

4 Cit g, PBS 22 5 (0. 01 mol/L,pH 7.4)4 # , /1 A1:200
TR PR BN — 30 (Santa Cruz, £ [H ) #OCEIRMEE 1 h,PBS
ZEPIRTE 4 3, ' R T WA A i U A I o

1.4 SHR X R £ 3k A B A 694 m]

18 Jal#% SHR 1 WKY KU 3 30 Pkl SUSCR R i A 3
JREY] A, HE &8, Motic image advance 3. 0 {40071 R G0 &=
A5 A R BRI A B0 Ik 10 P OB T AR (A5 A PN 38 22 =2 T 1) A A v
AR Fnrp R AR (AL R AP B 2 22 R R R AR ) L 9t
BB/ R TE S . AU R R Y AT s 2 A
ek e e AR E S BK IR o o-SMA BHE 200 &5 1, A A2
VSMC 7E 3 sl ik A PR rh i R ARG 1
1.5 VSMC P 5 4b% & a-SMA & ik #m)

K] Western blot 75 B 4 73 AL AR 2 H «-SMA Y3
Ko AHMLER (SRR FH AR R R T B A A, VR
PRI o Pk g i T 2R WD, SR AL 513K,
4 CELFWRE L ERE AR, € &5 AT, EARaR
TN TBE R BB L WK, FBL 55 8% 2= PVDF I |, 5% IS 00 &
4 Cit g, A a-SMA(1: 1 000 5 88) 40k, 4 CME T
MARB R — 037 CHFHE 2 ho (b2 K635 6, BT
BRGHATEUG 3T,

1.6 VSMC 378 F= it 4% A& 7 69 45 M)

K PR U FH A R0 T ( MITT ) % € 3 A 00 40 i 395 26 . 410
Ab X 5 30 94 20 ) 5 B FE 24 5 x 10°/mL 41 LRV,
H3EAT 96 FLAR I, 4L 200 pL, ARG S 1595 24 h 5,
FRAE A3 2H 18 00 I AR [F] 0 25 9 i 47 T B, 24 h 5 &AL A
20 wL MTT B (e 80 0. 15 mg/mL) , B 15 IR 4G 4k 2 By
I 4 h, SEFREE AR A FL AR IR 4, A 200 L R
R, EBFAR AT R 10 min, 5458 (625 F 43 %, T 570 nm
WA AR I 7 % E [ D(570) 1,

K HI L R 1 Boyden /INZ (1 J7 ¥ T 22 240 Ml i #% fig
VSMCs £ % 80% fil &I & 0. 5% i 4 134 i) DMEM K%
FRILARSERE SR 48 ho K ANMLL 4 x 10° /LA MK d% /0 T B &
(BEFLA% 8 um) ,JL450 mL &7 A FHEE PDGF (1) DMEM #5355
e MA Boyden INEW T R/ANE, ETHEUR S T4
JIE T SR ik R i £l FL B AH B, ¥ Boyden /NEE B T 37 C 5%
CO, B EF7AE %37 8 h 5, N Boyden /|N38 v B HH 5 i 9% TG 1L
FE, I BT 20 N &5, S8 )5 A DAPT e o i% . W isi T
FEALE BT , 11T F5 25 3 o R TR 1ol FL RS T 2 T 119 200 i 4
BALBENLE 5 A B A 400 (5 AOLEF T4, B LR ER
5 BOF BB TS T
1.7 RT-PCR 75 ik X R £ 3Bk miR-145 ¢ & ik

R I 3 2 I 45 B9 3 RNA, T 5 27 52 )5 B 400 ng RNA
VMR, e 055 SR EFAROVE R 50 °C 2 h (7 4 5¢,70 CF
15 min K{GWiEE R, St PCR BB RV AR & 20 pL, &
SYBR Green Master Mix 10 L, 5 R FAY cDNA #5472 WL, 5]
PR FE N 0.3 wmol/L, JZ i 45 %:95 °C 10 min,95 C
155, 60 C 1 min, 40 MEF, FEITH @M Ct EARK
IEHNZRTRAS . L GAPDH fEA N2, miR-145 30555554 .5'-CT-
CAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGAGGGATTC-3';
miR-145 I i 8] #: 5'-ACACTCCAGCTGGGCAGGTCAAAA-
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Pl - &
1.8 %it# 547 . JNEN T
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a-SMA 2 VSMCs % 1 2 (0 4 35 11, T4 7 VSMCss
AbRAEMEE . N a-SMA 4T 28 e YL f, 96 % B i B
TFAREE R IR 95% LA [ AT o-SMA U o B UE 92 5R FH 41
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% s L9
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(3]
A58 B AR T LIRS ik 32 7k 49 VSMC; B 4% a-SMA % &5 &
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B3 oSMA Rt BEFIEFA VSMC  ( x400)

2.4 VSMC A& A ALK sLag ] 2

yEBSHESE WKY 1 SHR KB F 3k VSMC, 1 M o-SMA =
TR KT LA S A L 1 R A 6 T JLAS D7 TR St VSMC Y
KAV O, 453 WK, SHR-VSMC H o-SMA [ & 2 38
WKY-VSMC & 2 70> (0. 478 = 0. 093 vs 1. 054 £0. 078, P <
0.01) (Kl 4) ;[FlAf SHR-VSMC 143858 (0. 638 +0.067 vs 0.318 +
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0.043) FTFLHE /1 (80.4 7.9 vs 44.8 £5.6) 5 WKY-VSMC
BERGR(P <0.01) , #2758 i MUHR S AL HE T VSMC i 3 fb
B A AR R A, 32 BN M BH LI 7 RE 48 0 A AL AR
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145 PR TN, S5 R LB, 5 WKY K EUAE e, 4 F# A9 SHR
KEEZ K miR-145 17K FIC B 8 ek 4s (P >0.05) , i SHR
R B e I S IR0 (8 J %) I, L = Bl ik 9 miR-145 3%
KEIFFR A R (P =0.045 6) , 5 18 JRI#A IS L F B AR 1)
K- AR WKY 2HRK R 7. 5% (P <0.01) , SR RiE & il
FRIIER, 3k miR-145 (SRR 2ZWT F s, WK 5,

6_
5 L L
= g
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S
= 3r
s
= 2r
Tt b
1 1 II ]
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E5 XAEER RT-PCR il & E KR EZBKH miR-145 g1 RIE

2.6 A% miR-145 F ik b Z e JE VSMC & A #4009 % vk
43 SIS A miR-145 i 44 Fn 400 i 57 b #2455 52 1) VSMC, T3
Western blot 5 il £%-2H VSMC 1 o-SMA ik, 458 BR,
SHR-VSMC 1 o-SMA [ % f 4 WKY-VSMC i 298/ (0. 585 =
0.153 ps 1. 115 £ 0. 183, P =0.004 3), jj | premiR-145 F} &
SHR-VSMC 1% miR-145, 7] |3 SHR-VSMC rf o-SMA f553k
(1.198 +0.247) , 5 SHR-VSMC #H [t Wi 3 £ 75 B 25 1t 2% =
(P =0.005 6) 1M miR-145 #53] 2° OMe-miR-145 Jj 53—
A% a-SMA (3235 (0. 300 0. 110) , 5 SHR-VSMC #{ Kt #i
BEHEREME2Z(P=0.0232) (K 6), £I] VSMC ' miR-
145 KX} o-SMA 23556 B 55 22 (9 P8 # 4E T, miR-145 0] fi 5
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1 2 3 4
Q-SMA > R — N — 1) | ()}
CAPDH ——— e — — <] 46x 10’
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FHIER

SHR-VSMC. (344 58 FIiT 8% it 11 2. % 5 T WKY-VSMC(P <
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AUt 20 L A S A AL fiE T3 (P < 0. 01) T miR-145 41 i)
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fRAB BE 7 0 BR 9 WKY 28 12 o7 e fa iy
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AL Dk 2 B ) PR P A L A s rp 2B
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IRy AN 0 1 5 RN SR AL BE ) (S B R AfepR AR
F o-SMA 14235 B g sk /D, $2 7R @ i A2 ¢ T VSMC
A bR A [ R L R B, LR gT 46 SRtk —
HAIFSE T i B VSMC i 32 B 56 4k, DL R 0% Ak 1)
VSMC 7 = i & sk P9 B HG A h  EEAE . X — 45
B AR SEA—2

IR AR P P A T VSMC 22 R4k iy B 43
TR 1 A B B, SR A 9E $2 5 miR-145 A B2
X — i B OCHE /T o miR-145 J& AL VSMC th
Feik o FE W 1 miRNA, fF 58 9F ¢ miR-145 J2& 8 15
VSMC 431k 9 5 22 [ 7, miR-145 3 5 & Bk /D B
VSMC. 5 8l 5 78 A AR S, WS 4 5 7 R A1 i 48 4 A
RS HE S5 . BN miR-145 AT E VSMC 4y
b, 4] VSMC 3 58 , i miR-145 @5 W 42 #f PDGF
FERIAMER . miR-145 355 5% RS L
P FEBIKES FLABRFER 5 | kS (4 S50 50 ik A RS g A= rh
miR-145 {2 ki B F W00 " miR-145 JE [H B
B /IN BSURT HH B 1 g8 14 30 ok oA B3 72T miR-145
FEIRHE 22 U] Jnp 22 400 ) 3K 0 43 5 | A 1 35 B0 ik PN e 3
R K, miR-145 B {EHE VSMC 24k sk, I
il LA PN B A ) R AR . H R Il R X VSMC
miR-145 FYRIXG T 520, B F I A3 2 miR-145 /F
L E Y VSMC R AR 7, K2R S5 & i
JEI ) VSMC S RU5G A0 R PN B3 A=, 95 S R 4E AT BE 1)
Gy TR, A WARGE

AR SHR A [A]p5 R B Be 1) 3 20 ik miR-
145 (12351500, & 0 miR-145 1) 3¢ 35 Bl 25 100 5 %
PERMUEATE T %, $ 8 miR-145 AIES 5 T & L&
PEB K 28 g BRI AR o it — 28 BT 5 I BT
) miR-145 X VSMC f9 °] Ge/E H, A 0 5 43 0l 1oz H
miR-145 F{& premiR-145 F1411 | 7] 2 OMe-miR-145
PATH 5 FFEAR SHR-VSMC H A miR-145 /K, 45 51 %
 premiR-145 0] | VSMC 1 o-SMA B3k, [F]H} 2
PV A0 0 Y 3 BB AR B BB 7 5 1 2 OMe-miR-145 U
HE— [ Ik SHR-VSMC H o-SMA [ %35, I 0 1 40
JH9 B4 384 B A1 A% 0 B2, 2 78 miR-145 /K S X SHR-
VSMC. (14 & U 2 A ke 2) J 22 ) Akl V8 FH e I e Bsf 45
SEFEAICAY miR-145 /K P AT fEJ& 33 VSMC E A5 4k,
T AR E Bl Jok P IS A 1) — A~ FE LA

AHF5E K BB A BRI I 3 4K, SHR KRB 2 8l ik b
B miR-145 3K 2470 T B, 76 8 JA R I miR-145
PIFRIB R IR R R, 7E 18 JEib ik A 2% W15, SHR K
FLE Sk ) miR-145 F35{0H WKY 4114 7. 5% , [F]
IHEREE F 30K R 1 B384 . $27R miR-145 7E K
Mk R G e B b R 4EEH . IRAOTKAE T~ —

A B TARE AP IR EA T R A I

L LBk AN TE S B O K BBk P miR-145 7K
PR PEATE N RER S, I B 7R Tk — g B O X e L
J VSMC R RUHAL LA B e 9 2l ok P4 5 A 2o e A9 7
BRI, IN— I35 A A BE AR 1 i I 3l o 22
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