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Smurf2 Al T 45 5435 10 55 M)

XJMa3E, XI%EH
(G TH—ARBERKEA, 3l TG T 443002)

[%@iF] Smuf2; ©FRKREND; AAKZERES;, [AKA
(8 E] B8 ERINEHRORR0E T EIMEIE(VSMC) PR & % %K Z(Ang 1) Fe RACRIKE F RS K B

(ox-LDL) #f Smad 2 ZAY B-F 2 (Smurl2) ZIA IR E A Ha, Fix & A RT-PCR &M Smurl2 mRNA 49 £ %
Western blot # Smurf2 & & # & i5  ELISA %[ AR Ry Rk, R LHarmatg, Ang 11 2 7% B AR #i 4 37 )
Smur2 mRNA Fe & & #9 £ 38 (P <0.05) 42318 B R 89 &35 (P <0.05) ;ox-LDL 2R AR B AL Smurf2 mRNA F=
B O EIA (P <0.01), 475 1R AR89 &k (P <0.05), ¥A Ang (107> mol/L) B4R Fl 3% ox-LDL(20.40 % 80
mg/L)4E A K& VSMC /& , 5 sF B 20AR bk BEA-20 Smurf2 #9 & X & (P <0.05) , #p 8 IR i R ¢ R A (P <0.05) , &5
W Ang [T At s 494 Smurf2 9 & & R4 BRI R 49 KA ;ox-LDL T Al i 42 % Smurf2 89 KA 441 18 R 89 &
A jox-LDL 2R AR M 1% 4% Ang [T Smurf2 B 3B AE R | R B Ao ) TR B R 8 Rk
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[ ABSTRACT]

Smurf2 ;

ting the expression of Smurf2 and collagen I in cultured rat vascular smooth muscle cells ( VSMC).

mRNA expression was tested by RT-PCR.

of collagen I was examined by ELISA. Results

Oxidized Low Density Lipoprotein;

The protein expression was examined by Western blot.

Angiotensin 11 ;  Collagen I ;  Vascular Smooth

Aim  To investigate angiotensin Il (Ang II ) and oxidized low density lipoprotein (ox-LDL) regula-

Methods The

The protein expression

Compared with control group, Ang Il decreased Smurf2 expression

(P <0.05) and enhanced collagen I expression (P <0.05), ox-LDL enhanced Smurf2 expression ( P <0.01) and de-

creased collagen I expression (P <0.05).

sion (P <0.05) and collagen I concentration.

Ang Il may inhibit Smurf2 expression to improve collagen I production.

LDL may improve the expression of Smurf2 to suppress the production of collagen I .

Ox-LDL concentration-dependently induced Ang II -decreased Smurf2 expres-

Conclusion Ang Il decreased Smurf2 expression in cultured VSMC.

ox-LDL enhanced Smurf2 expression.  ox-

ox-LDL concentration-dependently

induced Ang Il -decreased Smurf2 expression, while decreased collagen I expression.

A4 K ¥ B1 (transforming growth factor-
B1,TGF-B1) MR —~1E HIAR oif (1) 41 20 i 2T 4 1k 1)
A R 7, a5 1A S W LA ( vascular smooth
muscle cell, VSMC) 521k 2t & {646 Smad 75 5175
T ECM K (K] 3% 3K >k 5 n 3l ok okd #F 58 e i B2 e

P IR AE SR B ko AL B 4 ( atherosclerosis ,
As) RAEMHESERHFRZ —, 5 As BEHEE LA
[F], PIRREESE H TGF-B1 MR IX WAB LM, TE =
Ik TGF-B1 23k Th i LLET 4 AL 5 42 3, M
TEAs TGF-B1 35 M 2 22 ARG 22 . i LK
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R IMAE KR RGP, 45 B ik R (angio-
tensin 11, Ang ID) /Ay = i A 230G PEAK, F= @i,
HAMGEL T TGF-B1 1H AL TGF-B1 #42, [7]
IR 58 TGF-B1 MRS T fi5 ECM s ik, i
FEAAHTERITERL, Ang FIFES 5T As fIk
A B BB DR R FEUE As o TGF-B1 bkl (i
15 As KAAE T IR AS? AH5ERM] As [F]
fe I A AR B R X ITE T As A7 AL BN
JEHE 2 H (oxidized low density lipoprotein, ox-LDL) &
45 ox-LDL J& As P il 55 ) B0 2 R 252
MRS I EE 2RI 2R

1 TGF-B1 {558 % 1, Smad 32 ZALIAAT K F 2
(Smad ubiquitin regulatory factor 2, Smurf2 ) J&7Z %1%
i £3 HECT ZG MR R, Smurf2 B8 T TGF- 41 A
22801 Smad 155 5% SR 4E 19 24 F LR R
TGF-B {55, M5 TGF-B X 4 s it 2T 4 Ak AE
FH. U, ST 2E#E ox-LDL 5 Ang X TGF-B 55
M P P RN Smurl2 S AR MERT 1 B R
JFADCOC R BEATIE 5T, TEARSMEFR I VSMC R
[ ox-LDL 5 Ang IDXf TGF-B AEFIALHIRR2M

1 MR E

1.1 8

KB VSMC A7RS (# BBt b o 20 J0 ) 5 (R4
DMEM #5373 g 4 it 7 ( % [ Gibeo 2 ] ) ; & &
BE-EDTA(R X LE AP TEARAE);Ang 1l
(B A AR AR AF) ;ox-LDL( Lk ¥ #f i
EPBEARAE); RFA R Smurl2 FLiK (£ E
Santa Cruz /A & ) ; # MR 3t & 1L 4 B8 A7 38 L F 0 %
IgG (b F A 8] ) ;3 4 ik 7 & (K % TAKARA
/v F] ) ; GoTaq GreenMaster Mix ( % [E Promega /A
) ;Trizol( L34 2 ) ;Smurf2 5 4 (£ & T 4 4
TERBEARSAERAE); AR [ B KJE ELISA it
Mea(LaEXEpREHRRAE),
1.2 ¢HpatEss

KB VSMC A 4 10% & 4 i 7% # DMEM %5 3¢
M ,37°C 5% CO, 4 TH &, BH ALK 458
AT, Ml A BA(FRETHREENEY
BB AM) Ang 11 (107 ,107° % 1077 mol/L) 3
AR B 431 K] % 24 h;ox-LDL(20 .40 % 80 mg/L) 3
A E A R % 24 b, ZEE F R B R & ox-LDL(20
40 % 80 mg/L) 891 %L T, A Ang 11 (10 mol/L) #£
B R Sk A A g B K B VSMC, 4 435 % 4 M,

1.3 #E= RT-PCR #ill Smur2 mRNA BRI

HRAE Trizol RNA % 87 4 $2 B 40 JiL % RNA, R 3
GenBank W 77|, 5% A Primer5. 0 % 11 5| 477, Smurf 2
B4 IF 4 .5'-GGG AAC GCC CAA CAA GAC-3', R 4
5"-ATT GCG GAT CTC CCA CCC-3',¥ ¥4 | ¥ 4
368 bp;B-actin IF % 5’-GCC ATG TAC GTA GCC ATC
CA-3', F4#k 5'-GAA CCG CTC ATT GCC GAT AG-3', 4"
BG4y B 375 bp; ih B A LA AR E BT,
PCR 4 3 415 .94°C U4 # 5 min ,94°C % 74 35 5.56°C
G358, 72CHEM 45 5,45 30 K, 12°CH TAEMH 5
min, PCR 7= 41 % 1. 5% 3% flg ¥% % I % 3%, LA 1000 bp
DNA # FEARIE _EFE N 2 F 4710 LA UVP %tk B &
A RGN B HEE 5 B-actin Bt E A, % IEH 2t
PRALN 1,2 ER 3 R,
1.4 Western blot #ill Smurf 2 EEHBIRIE

J 4°C T4 By PBS W28 4 3 0k, in N 300 L &
HEABIF A MR E YR, BTk E 30
min, ¥ F 48 f8,4°C 12000 r/min & 2 15 min, B E
7 ,BCA & & FUk L, &4 50 pg fF Il & B
FEAR, 5% R 5TFEFES LR AT SDS-
PAGE Wik , R ABL R ERKE N 5% , 0 BR
WEH 8% , ¥ E A% E PVDF L, & 5% i
FE AR F & o 3 37°C 60 min, TBS Z 3 5 4~ 41
AN ALK B Smurf2 A (1:500) ,4°C 3 7% A TBS
Bk, Ao kER 5 HR T A EARIT L FHA
Z41(1:3000) 37°C 60 min, % & TBS £ ¥ ,ECL
1.5 ELISA WEMEIEFY EFRIBRRENRIE

¥ B 48 g, b 3, 10000 r/min % 10 min &
Bk An R A4, ¥ ir AT -20C = -80C 7, %k
J ELISA W& T A fic ok B, ¥t 90 F # 1E
1.6 HitZEFHiE

B A s ko, KA SPSS13.0 it #h ¢ 4
EHAE R B EHF £ NHAT S 4L E 247,

2 # B

2.1 Ang II#0 ox-LDL Xf VSMC Smurf 2 RiXHIFM0

5% RELH AR EL, Ang T ¥ B (OB E I ] Smurf2
mRNA HIE FAFEIE (P <0.05 5 P <0.01) ,ox-LDL &
WP MM AE #E Smurf2 mRNA K F1RY F ik (P <
0.01), L Ang II(10~° mol/L) BEA AR ¥ ox-LDL
(20,40 } 80 mg/L)YEFKEL VSMC J&, 5 Xt A ZH A
Fe A2 Smurf2 mRNA FE BRI TS (P <0.05;
E1-6),
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Marker 1 2 3 4 1 2 3 4
Smurf2 86 kD Smurf2
(368 bp) T G o— cm—
m 575 m oo- D D S G
(375 bp)
1.5+ B 4. ox-LDL 3% VSMC Smurf2 EEFRIEHEI (n=3)
%l 1 M5 HR4L,2 420 mg/L ox-LDL 41,3 4 40 mg/L ox-LDL 41,4 4 80
#®
® 104 mg/L ox-LDL,
% Figure 4. The effect of ox-LDL on VSMC Smurf2
% protein expression
1S
~ 0.5
5
UEJ Marker 1 2 3 4 5
0.0-
1 2 3 4 Smurf2
(368 bp)
1. Ang [ Xf VSMC Smurf2 mRNA FRiEHIZM (n=3)
1 X HEZH .2y Ang 1T 10 77 mol/L 41,3 & Ang I 10 ~° mol/L 4 ,4 B _actin
9 Ang 1T 107> mol/L, a4 P <0.05,b X P <0.01, 5% B, (375 bp)
Figure 1. The effect of Ang I on Smurf2 mRNA expression
4-

1 2 3 4

Smurf2

86kDa . - e
43D . A D . -:cn

2. Ang I3 VSMC Smurf2 & HRIZRI I 1 %R
20,20 Ang 11 1077 mol/L 41,3 5 Ang 11 10 % mol/L #41,4 4 Ang
I 10~ mol/L,

Figure 2. The effect of Ang Il on Smurf2 protein expression

Marker 1 2 3 4

Smurf2
(368 bp)

B —actin
(375 bp)

Smurf2 mRNAE Xt Fix

3. ox-LDL Xt VSMC Smurf2 mRNA RixBIEE (n =3)

1 AN RE4L,2 N 20 mg/L ox-LDL 4,3 740 mg/L ox-LDL 41,4 K
80 mg/L ox-LDL, a A P <0.01, 5% LM,
Figure 3. The effect of ox-LDL on VSMC Smurf2 mRNA ex-

pression

Smurf2 mRNAE 3T =%

1 2 3 4 5

5. Ang 1 #0 ox-LDL BX& X} VSMC Smurf2 mRNA 3 i% Y
B (n=3) 1 g%t AL 2 4710 ~° mol/L Ang T 41,3 H10°
mol/L Ang I +20 mg/L ox-LDL 41,4 4 10~° mol/L Ang I + 40
mg/L ox-LDL #1,5 710 > mol/L Ang Il +80 mg/L ox-LDL 41, a &
P<0.05, 5% A ME;b A P<0.05,5 10 mol/L Ang Tl 4
AL,

Figure 5. The effect of Ang I combined with ox-LDL on
Smurf2 mRNA expression

1 2 3 4 5
p o
86kDa weme wee S -- Smurf2

43kDa D A D AN . i

6. Ang I1#0 ox-LDL BE& Xt VSMC Smur2 A RILHE
Mg (n=3) 1 g%t HB20,2 9 1075 mol/L Ang 11 41,3 1073
mol/L Ang II +20 mg/L ox-LDL 41,4 %3 10~ mol/L Ang II + 40
mg/L ox-LDL 21,5 4 10 > mol/L Ang I +80 mg/L ox-LDL 41,

Figure 6. The effect of Ang I combined with ox-LDL on

Smurf2 protein expression
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2.2 Ang [ 70 ox-LDL Xt VSMC [ B R K% HY
m

5 XTI E , AN RV Ang 1T (107710 7° J
107 mol/L)ERN T B ik & T+, 43 Bl & IE
WAL 1. 1282 2. 1417 1 2. 6589 1% (P <0.05; %
1) , AFEWE ox-LDL(20 .40 % 80 mg/L 4) YEHF
I R JE A5 R T 3.96% 7. 72% 11 31. 21% (P
<0.05;%2), L Ang 11 (10 7> mol/L) Bt& ARk
J& ox-LDL(20 .40 %% 80 mg/L)/EHI K VSMC 24 h
Ja, SR AR L, BEA A T AL A 0 T RE
2.78% 7.03% F112.73% ;5 10 ~° mol/L Ang 11 4H
FHE, B A4l T B JE 4 31K B 61.522% |
63.203% F165. 459% (P <0.05;%3) ,

F 1. Ang [[13¢ VSMC | BUEGRIRERIRN (x +5, n=3)
Table 1. The effect of Ang Il on VSMC collagen I concentration

a5 M 1 78 Sk B ( g/LL)
X HE 2 88. 404 +0.998
1077 mol/L. Ang [ 4 99. 744 +16. 307"
10° mol/L Ang I 41 189. 332 +43. 397"
10~ mol/L Ang T4 235. 056 +76. 788"

a i P<0.05, 5% AL,

R 2. ox-LDL Xt VSMC | BURZ SRR BRI (x 5, n =3)
Table 2. The effect of ox-LDL on VSMC collagen I concentra-

tion
| I BRI MR (ng/L)
Xt RE 2 92.03 +1.44

20 mg/L ox-LDL 4
40 mg/L ox-LDL #H
80 mg/L ox-LDL 2

88.384 +1.635"
84.929 +1.317°
63.31 +11.738*

a i P<0.05, 5% AL,

£ 3. Ang TBEA ox-LDL X} VSMC T BUEGJR IR BRI E200 (~
+s, n=3)
Table 3. The effect of Ang II combined with ox-LDL on

VSMC collagen I concentration

4y 4 T BB BE (g/L)
pagiiste| 93.03 1. 787

10 7% mol/L Ang Il 4 235. 056 +76. 788"
10 = mol/L Ang Il +20 mg/L ox-LDL £ 90. 445 +1. 697"
10 7> mol/L Ang Il +40 mg/L ox-LDL 41 86.494 0. 886
10 7> mol/L Ang II +80 mg/L ox-LDL £} 81. 191 +3.378*

a N P<0.05, 54 ;b H P<0.05,5 10 =3 mol/L Ang T4
FHEE

3 i i

TGF-B1 A M) S 25040 it A1 56 i BB i) o 2
B A R, 22 21 S5 ELTIESE & LR H TGR-B1 36
PRI BRSSO ELISA K 5k M s iR
ZHFIIE B il B AN 4H 135 P TGF-B1 /K% BR, TGF-
B1 K7 T & M vy I HE 2H B I v T 1B H X R4
Derhesching S TR R IR P A SR A 2R
JEJEE R et 2 1 PR Y R A HE i T AR A Y
TGF-B1 KR IEH I 4] e &3 s, A wFos &
PR, 7 v I M 3 20 Tk 4 7 1) sl ) ISR 9 20 &
O WLH, TGF-B1 i I A £F 4 3% #2261 mRNA %
IRIKOFESR i — P9 K B TGF-B1 I T
5 Ang A, Lee 252 B ¥ Ang Il REM%IE 1 1% 1k
B O ULAN M | BT 4 4N M 55 1Y Ang T11 AU 3Z {4
(AT1) 40 il TGF-B1 AR IBIG I, J5 ok #9124 .0
WLEF Ak sh i RIESE Ang 1@ a8 TGF-BI 1)
Tk LWL 4, 55— 1 TGF-B1 38 it {2
iU LT 2 240 33 B 0 {1 B 46 Ay 4 24 B 44
JiL, Jon s 20 B A J AR P A R £F 4 G A B R
A RBE TR, 5 RO WL AR KR I Ang T
A I 2 (A

A AT UL, B R Ang 114 TGF-B1 Y& 2
IRAE LS P A A Al S It R Pl s E A . Ang 1T
VEREEMRIEN TR S5 T EIES As (9%
A e I T IR A B G R R Ang T G 3 B 5
TGF-B1 BY#e 5% M ififb, F B 4efbhs 28, MATE As
B B AR P TGF-B1 Y% 5% K i AL AR 107 1 % )
il , DA TR B0 oS A 05 728 S A 4 D IR 3 G As
TGF-B1 #eilil? As rf fge HARAE M 9 )2 ox-LDL 1Y
JRFR R . ox-LDL RE 55 F. W 20 i A0 1M 487 4 Bz 2
J 2 5 A M 20 i TR L G B L B R TR S
B ARAE N A AR G SN, AR
PRHAT DL 5 T4 TGF-B1 % AT HE As MR A=,
Chen 2 B 5% K IR ox-LDL 7] 38 11 0% HeSZ AR A 9y
358 A S AL IR 2 B R 2 1 A2 44 1 A3 Atk 3)
JK P Bz 4Bl TGF-B1 A2 AR R FR35 , Wil TGF-B1 &
18/, ox-LDL Al #6 TGF-B1 MG fbEEHZ —
211 B IR ) TE MR TGF-B1 BRIk 5TE Ak,
Sakamoto 25V BFSE % PR ox-LDL 45 A 38 33 3000 i) ¢ 111
MR A 1 G S TCF-B1 G 1L,

Smurf2 J& T C2-WW-HECT Z5#) 5L 1) E3 12 &
R , Smurf2 fE T TCF-B1 {555 %
FHIBT TGF-B1 MRS R RN 2N EER T
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e TGF-B1 ML P15 5 5% Tk 4212 I A B 58 LA
VSMC N5 5, WS T TGF-B1 ox-LDL F1 Ang 1T X
KE VSMC P Smurf2 Fik5Z M, 1 Bl AF TGF-
Bl WS L= ECM R BEH AR e B R bR B
DAIARFFE R [ B JFASCH TGF-B1 A= ¥ 580 4
b, W& ox-LDL Al Ang I 520 Smurf2 A9 [F] B X% 1
T JE P 52 ) R 435 ox-LDL 1 Ang 11 520 TGF-B1
BRI O B HLT . AT K B, A ] vk i
TGF-B1 AEAM I K B VSMC Smurf2 4263k, [A] B 42
i T RS IR A 2RIk, ANFEHRE Ang 1T R I K B
VSMC Smurf2 [R5, [FIRHESE T B i 1) 38 5 A
[F] V¢ FEE 1 ox-LDL A2 i K B VSMC Smurf2 (13835, [FA]
I T AR RIE . 75 Ang 1T AA7E Y HEA ||
ox-LDL SV FEA M KBl VSMC Smurf2 13
Ik, RIS R R T R D 7= A

TGF-B1 1E4 As T G40 PR 7, Bl vk B 1) 7=
BRI T B A=A, 5 AR A A Of
B B ARG PE M ) Smurf2 F35, F M HHE T 76 7
WLARHE R TCF-B1 $w HAF S0 B2, Wahn ECM (7™
Az ] Smurf2 Y R 28] g & A R AL — B
Ang 11 o] BEE 40 4] Smurl2 AIFEIBAEME TCF-B1 K&
AN, 80 T AR Ji 7= A 3 0, 3 s vl B
J& Ang [ {23FAF AR R TE UM IR Z —, TE As
KRR BT ox-LDL 2R S0 TGF-
BI 15555 F M F B R A2 45 Jmy I e, — 7 Tl
ox-LDL A H AT HE Smurf2 F235 1 HAA 7] 3@ 15
5T Ang ITXF Smurf2 (40 HI7E AL SE Smurf2 ()5
ik AN TCF-B1 WA ~4 500, fff TGF-B1 T
Wer= 1 R JE = A= 98/ 8m T ECM AR FE
PE, BIE, R Ang TS 5T As W ERAEKRRE, H
Bl ox-LDL (34 £ | & FEOR R T 4F 44k 25 11
RIS

JUE ARG KL ox-LDL Fl Ang 15 Smurf2 Z[H]
AIREAATE R R (X AR B2 R I 2 iR itk — 25
MFEISIE, TE As "' ox-LDL Fl Ang I14%97 1 14 £
&, BN TCR-B1 {5 T &kt e i HAW IR 45 A TC R
i), HAR A5 AT AV E A TR i — 20 R I S5 IESE
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