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The Effect of Conditional Expression of Angiotensin (© Type 2 Receptor Gene on the mR-
NA and Protein Expression of Matrix Metalloproteinases 2 in Rat Cultured Vascular
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[ ABSTRACT] Aim To investigate the effect of angiotensin (© ( Ang and its receptor antagonist on the matrix metallo-
proteinases 2 (MMP-2) mRNA and protein expression in double stable AT2R expression cell lines of VSMC. Methods To
establish the double stable cells of rat vascular smooth muscle cells (VSMC), in which the expression levels of AT2R is tightly
controlled by doxycycline (Dox). The VSMC were treated with Ang (B Dox, CV-11974, PD123319. The effect of overex-
pression of AT2R on the mRNA and protein expression of MMP-2 in VSMC were detected and the effects of AT1R antagonist ( CV-
11974) and AT2R antagonist ( PD123319) on aforementioned target were studied. Results The doxcycline ( Dox) on gene
expression system can generate high level and regulable expression of AT2R which tightly controled by addition/removal Dox.
The expression of AT2R were induced obviously in double stable VSMC within 48 h by addition Dox and further, which enhanced
after 72 h (P< 0.01). In the well established double stable VSMC lines, addition of Ang ® resulted in an increase of the ex-
pression of the MMP-2 ( P< 0.01). The MMP-2 expression was decreased by treatment with Dox ( P< 0.01).  Dox- induced
decreased expression of MMP-2 were further enhanced by CV-11974 ( P< 0.01), and were removed by PD123319.  There are
no difference in expression of MMP-2 between CV-11974, PD123319 simultaneously group with control group. Conclusion
The enhancement effect of Ang (® on the expression of MMP-2 is mediated by AT1R and inhibited by AT2R expression. It is
suggestded that the regulable expression of AT2R can control the synthesis and degradation of Extracellular matrix effectively.
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I & ~F #5 WL4H i ( vascular smooth muscle cells,
VSMC) AL A AR ) P9 B2 T 3B A%, B A 70k 55 5
WA 3070 s K 0 P R 1 A L s MR o, o IR
BifsifE L E R R E A F A . VM JERS I, —
JITH 43 W K &= 40 O A 3 R ( extracellular matrix,
ECM) , —J7 T X 7= A2 24 it 4 )& & I B ( matrix metal-
loproteinases, MMP) 1 ECM ASWr B A&, IRt I 2 735k
ER R R E RN R . A4, B
J&, JR S AL BE 1 B K R @l angiotensin (8 Ang @)
(¥ 3 R R ik e B A A i 3 it . Ang 1 B%
A ( angiotensin (©)1 type receptor, AT1R) I 2 B 57 4K
( angiotensin type receptor, AT2R) P Fft = 2252 4K W
A Hod AT2R FZAEM AR 2 3R 0E, 78 U 4H 2R
hRIEBE WA RKE . Ang @S ATIR A
SN VSMC ER A A . BT LA R MR R R
i, AT2R "] B2 /v 5 ATIR IS S0 A9 % 1)
BB DR, ASHIE SO AT YR 8 AT2R 3 (K L3 4
RIERG, ¥ AT2R ZE[A T A VIMC LA — 52 %
PR AT TR 5 R IA, fEBLEER BT AR AT2R EE [
FERAFAT RIE XK SR RE TR VSMC H MMP-2 R 3A ]
SO S AR PR A DG T R

1 MR57EE

L1 EZERF

Ang (g % [# Sigma /A &), CV11974( H A& Takeda
#1245 /\ 5] 1§ %) ; PD133319( Univ. Emory, Dr. Zhao &
%), RNA- PCR & 71l & ( A # TaKaRa 2~ &), A K
MMP-2 5 #7( L% % &/~ 5), A R GAPDH( L& %
BENE]), ¥ % %% AT2R #T K ( % [E Santa Cruz /A
&), F MMP-2 % 5212 4K ( % [E SantaCruz 2 &), &
FiA aSM-actin ¥ 7% B iR (182 H A WA A
&) o
1.2 "iEENEIAIRIERGNEL

XABRBELFEHAT2R BWEHE B B
T4 TetO A F7| 0K X 34K pUHD 10-3 #, AT
32 30 B W5 FUR pUHD 17- Thyg. "8 IL 30 1 & &£ FU K
pUHD 10-3/AT2R. % Y. & i &= pUHC 13-3 DL K 2
HHTE F F LU R 2 FUR pSV2neo I AP Rk 4 4E
AR & 58 71 F % (doxcycline, Dox) 18 1= B9 " 5L 34 47 &
1k % % (Dox-On % %) »
1.3 4HpaiEF

K JFI B 04 4L v 55 3 VOMC 35 5% Ao 40 B 2 R4 1
“ECRTREK BHERFERRA FELNLSE S
SR A LN F R EAUESE K VIMC.

1.4 XIG5r4A

SZE o A R R Xt BE AL R # 3 VSMC+ Ang
107" mol/L 4. % % VSMC 4. # % VSMC+ Ang
10" mol/L 4. % % VSMC+ Ang @10 " mol/L+ Dox
1 g/L 41,4 % VSMC+ Ang @ 10" " mol/L+ Dox 1 g/L
+ CV-11974 107" mol/L %4 #u1 # % VSMC + Ang
100" mol/L+ Dox 1 g/L+ PD123319 10" mol /L 4; #
# VSMC+ Ang @10 " mol/L+ Dox 1 g/L+ CV11974
10" " mol/L+ PD123319 10" " mol /L 4, 3= 8 4.
1.5 WEREMEFENMEAREN R MNERK
Z @ BAZAERMELNTRIEKRN

K B H A & R A 5 AR £ 3 fk VSMC, %
FEAS T EWNF T EEETNE A LRI ER
H1VSMC, 347 5% B IR MR 2006 3 8] 40 fe 52
7%t & BEE 4 7k & DL K RT-PCR 77 i 4 M| AT2R
EWEHE R B mRNA R A&, RIE\EEANH T
B% Dox MR LWAEE, BETF T KL AT2R
WX EERYT ZH A, N ERE VMC.
KR S B 77 kA M & G kA, R B OR G R
FHATEE T
1.6 MEFFIMEEREEEDE 2 mRNA &
$rN: UL ol

JA Tripure” 1% 7 & #2 BL RNA; 51 A premier prim-
er 5.0 AR T A R T 41, MMP-2 5 47K & 490
bp, 3 K& & 50 C, IE X 5"-TCA ACG GTC GGG AAT
ACA-3"; R X 5-GCT GCC ACG AAT AGG-3’ . GAP-
DH 5| #1K B % 294 bp, & K& & 50~ 60 C, IE X 5°-
GTG ACT TCA ACA GCA ACT CCC ATT G-3"; R X
5-GIT ATG GGG TCT GGG ATG GAA TTG TG-3’ .
PCR 4~ 38 = #11. 2% 37 Ji5 ¥ Uk o o 0 ek, 45 RAT Ut
R, T EE LM mRNA &3 & F INT %

TNo
1.7 MEFFNAREREBERR 2 EQRE
BRI

¥SPRAEEARALTREAMLEE, —H
TAEWRE 47 A 12100, FA ¥ *t B A PBS R & —#t
TER. BHETARREELIN: EKEK AN
B 5 A HLEF B R OE EAE A x 100, 1534 1E fo AR &
£,
1.8 ZitENH

R YR DL x Es R, A SPSS 11,0 #AT 4 it
AW, Fl student’s ¢t R R EFE FE0MUEA
B ZRTEME, LP<0.05 ¥ZREFEEENK, P
<00l YZREAFEFRES.
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2 R

201 MERKE QR AZFKREAENERELE
TR MmmEPrIRIE

S ok LR BH, R Y ot B8 ZH A4S WA B AT2R
FEHAMRIE, F YA AR LE Dox T T 40 A A L2
B ) AT2R 45 34 (1. 894 £1. 482, 5% FR 4
EL#z, P> 0.05), B )54 Dox 1 g/l TTH 48 h J5 1]
DAL BIAE X A2 5 VSMC i i A AT2R 2 (A ik 5 %
B RIE (111. 876 £9. 912, 55+ RA LA, P<
0.01), X R IEFE Dox T HiJ5 72 h 3t — 5 19 58
(156.477 £20. 641, 55 48 h AL, P< 0.01; B 1) »

A B C D

1. mMEEKER BZAEQRIEWNER(REENDT
%) A RRERXT AL, B YR RS Dox THRAL, C FokEge
JG% Dox 1g/L T 48 h 41, D N¥YJ54 Dox 1 ¢/L FTW 72 h 4.

2.2 MERKR @ BIZAMIFIEREINER
EMEFBINARPEREEEZAE 2 mRNA B3R
EHIR M

HREL Jent A P A7 75 5 R 55 1 MMP-2 7t 3%
1K(79. 263 6. 228) , 45 T Ang CF R G MMP-2 &
K F I (185, 359 £8. 486) ; fE i Y J5 4 i i ik
7 X E e A P, MMP-2 2R Rl R A 1B L S
A et B TE X (7. 059 £6. 599, P> 0. 05) ; I
HHAE5% Ang COHIBG MMP-2 2K 3610 ) 1% i h
Bk 8 gL VSMC Hh— 3 ( 185. 660 £5.297, P> 0.
035) ; fEXLE A2 € VSMC % Dox T ¥l N R IX AT2R
J&i, B Ang RIS G MMP-2 RIEE NI BL R %
FIHH] (137, 594 £9.375), ATIR # P77 CV-11974
BT A MMP-2 F 3R I8 i — 25 98 /b (92. 7983 %7.
099) , 5%} IR 4 bb#%, i MMP-2 fI 3R IE &40 1H &
TFHHEL(P< 0.01), 45 4278 Ang ATIR /%
TR MMP-2 RIEHE 0, 10 ATIR 5P H7E — 2%
B BT AT2R (94 F k#5115 28087 78 X E F
SE A MRAE ] AT2R #5507 T T 45 SR (184. 618 7.
123) 5 W E A2 E VIMC K 4%3Z Dox T4 T Ang
CORIB 45 5 — 35 ( 185. 660 5. 297, P> 0. 05), 41

HiH MMP-2 3R B3 i F2 B R IA, 3278 AT2R A
FEX0F MMP-2 A ) 8 15 /R s (RIS SR ATIR #5410
FF AT2R #5 P07 T HOWE A2 2 VSMC N Ang ©H
ATIR & AT2R A3 7= A 15 MMP-2 3R 1% 1) 4 ) %
RUSE5E 4= W AR R (78. 7461 6. 143) o 45 5 5 B,
AT2R {223 m] DL F Ang CORIEO™ 42 1) MMP-2
RIEWEG, J5# 2l ATIR B SR IEER; AT2R
TEF Ang @X — AWM ERA S ATIR %
PLEIVEH; £ VOMC [R]f 221k AT1R F1 AT2R H1% L
T, ATIR F5E507IBEIBT AT 1R 14 45 34087 7] B
M Ang B £ H 5 AT2R 4541 R IF1EH, #E1
FIULH L AT2R N~ 3 RIAEDZERN(E 2) .
M 1925 48 4» B AB- T 8

i L o

MMP2 (490bp
et IRl (3 APDH (294bp)

Al '3 iy . N
o e

2 MEXRKE @ BAFARAPEREIVNEREME T
BAEFTEREBEEBDE 2 mRNA RIZHNF I M Jy
marker, 1 AARFE Yt B4, 2 ARG VSMC+ Ang @ 1077 mol/L
H, 3 NG, 4 NERH+ Ang @107 mol /L, 5 NEEYH + Ang
10" " mol/L+ Dox 1 ¢/L, 6 N4+ Ang @10™ " Mol/L+ Dox 1 g/L+
CV-11974 10" 7 mol/L 41, 7 J¥E 440+ Ang ® 10" 7 mol/L+ Dox 1 gL
+ PD123319 10" " mol/L 4, 8 A% 44+ Ang 10" " mol/L+ Dox 1 ¢/
L+ CV-11974 10" " mol/L+ PD123319 10~ 7 mol/L 41,

2.3 MEEKR Q@ BAZFAAFRERIEATNER
EMELBINFEREEEOR 2 EEFRIANEIT

GER B OR, REE YT A G, w DL B D P
VSMC A% P9 A7 £E MMP-2 A7 3% (L BH PE 5 1, et
SRFEAR 59 FE M TR BOEE 0 A (B 3A) 5 BRI JE 3RS
(X E F . VSMC JE At IR 74 T 20 2504 i 7 i 2% 1 A
TFAEAR 55 1) MMP-2 A5 8% (6 BH 1t 35 €, P & Al L 22
RIEEENMN(HE3B); AT Ang OT- WG, LRFI4HF
MMP-2 [ 5 1) VIMC %0 & 58 5 35 15 2% 38 0
(P< 0.01; B 3C); M ERE VMC 4T Dox T
TS, MMP-2 FHPE R 1A B 2508055 ( ] 3D) ; 3X — 55
FiLPEaHPE ATIR FEPU CV-11974 3 — 0 1 3,
RGN AT2R 5 H075F 0T B0 [F18 245 7 ATIR
FEPUFIA AT2R F5 P71 MMP-2 )15 VK & FE IR
B PRIEEE(R D .
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E3 NERENEFFNARTEREBEELR 2 LEMBULFRE (SPx200)

A NIRRT IR (HARREL); B AMERE

VSMC 4 g i MMP-2 f1363%; C AT RAE VSMC 40 Ang @10 7 mol/L HI3JG MMP-2 f1#35; D A Ang @107 7 mol/L+ Dox 1 g/L H#J5,

X HE AL VSMC 4 g b MMP-2 (R IE .

x1 MERKE QBEZATMAERESVNEREMDE T
BNERTEREREOR 2 EAREHFME (v Ts)

5 W'
ER 20 0. 026 0. 015
K Ger Ang GH 0. 155 £0. 015°
Y Dox(- ) 0.023 £0. 010
4 Dox(- ) + Ang @1 0. 149 £0. 023°
Bt Dox (1 g/L)

Ang @A 0. 106 £0. 008

Ang @+ CV 4 0. 050 0. 019®

Ang @+ PD 4 0. 153 £0.017*

0. 024 F0. 009"

a N P< 0.01, 5XHBAILLES b N P< 0.01, 554 Ang CEA LR (n
= 10) .

Ang @+ CV+ PD 41

3 1Wig

M 45345 Ji5 38 A2 N TR BRI AR, 2 ik o B
AR, AZHNERKREFHARRE 72 5 —id
R Hob MERMEENE - IEEKERR
43 ( reninr angiotensin system, RAS) Z 5 Bk 48 K A1
iR, RRERFRERE TS HEENREKRZ
—I% BT ATIR £ KK & R P IR &R R
KPR E R IL, JF HAE & 1047 5 Rk it — b
B, T AT2R 7 ML 15347 5 A 237 H I A b &8 1Y
FIEM | R A 40 1 28 9 RO AT2R W] BB A F
THEERPIGR. AN, EFELT AT2R FEAE
AR 2 3k, T AE B AE 20 2 rh 3R ik B R IR Bk
HRIE" . EXFEI TSN ATR S JE, 41 R
HRBA TR, BT sbE ™ B R, &
Fix— AR, AHFFAE VSMC 7E4 T Dox Ja 1] 45 1l

PERBIE 55 R 0K AT2R, — 75 TH 7T AR B AT2R K%
FEPL AT IR A5 208 08 FIAE 5 R, SORT BLER
TR FEE Hb ek /D 3% P T Ik 8 R B A2 23 4T i A ok
FHAZRILW) AT2R J5, 1] 6845 ok B & P 76 1 A F)
AL

2111 0 J) P 4 L & 25 5 ( ECME) ) R T e A 4B A
N AR A AT 7% 1 etk A, a2 VEMC
) T R g e g o MMP' ™ R — e g
B AR ECM. 85 543 (1) — ol PR 050 A A4 st e Tl 5, %o
ECM BT Z HIFERAE T . IR ECM /) 3 B 47,
A5 BELT M A e S DL iv/ @R, GRUR IR S 54
JE I . MMP-2 2 G5 Jir it ( P ey 1) =6 22
B, H R B RERYN @ 0ol ABUR R . 7R Rk
ERRAR R EEIE VI, 2k T R 4EThRE, LLE 4
WA 55 43 W 75 34 W K B MIMIP, % it 400 it 7 386 5
SEHE WILAE 43 W04 F) MMP-2 . MM PO T 5 25 [ i 25 i
JE, AZRME R E Y . sr Rt Ak
B 5 1 R T A P B e B MMP e B, ik S
HRAff 7 5 BT A8 N S R T, SR 7E VSMIC 1B A8 3 2E
I AR o — BLAEAE, N MMP 014155 7] 4 VSMC T8 Y
JES AT A% 2 25 ek /D, i B MMP-2 5 VSMC FE % B
BEEMEH. Ui 27 t1F B MMP-2 & VSMC i
T SRR R B BT 0 75 o ARSI TR S ANEN B K1
LER IR, £ Ang OHIELS, MMP-2 R 1A & 3 Tt
&, JEn MMP-2 2 5 T B Ang ORIl 3™ 4E 1) VSMC
TR R, R A Dox T T iZ W EH 2 2 VIMC %
15 AT2R £ )5, Ang RT3 ) MMP-2 3R38 F
TS 2 % 2 A, T AT2R AT DL i k2> MMP-2
TR KRG A R 0 B AR, AT > VSMC iT
o 2 [A B x ATIR #4171 CV-11974 A Af



260

ISSN 1007-3949 Chin J Arterioscler, Vol 15, No 4

AT2R RIEJG L4 T E I MMP-2 [ 3R 158 33— 25 Ik
/b T AT2R 4 #1575 PD123319 W f## % T AT2R X%}
MMP-2 3% 5 B9 i /5 . &5 R Ang @i 1T
ATIR A T3 58 MMP-2 [ iX, 1] AT2R X} AT1R 4
SRS B A HHUEH, SBHSNETES T Dox 15
5 AT2R ik J5 A] LB 5 MMP-2 RiA, % VSMC
SRR AN 5T AN B AR AT A R . B R R R
HE— KRR E R IE AT2R K VSMC 7E4K 5] N 3 45 I
E R, A B AR T AERBEE T
R IF (1) S50 Bl
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