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[ ZE] BM RTINS LEERECHEFLEFREN M LT ERE OTERL LN A RRARE
AT R GG T ALH . 53R ARIMERSD KRR F - FREMmie, TRF T2 EHRTREBER L F LR HER
B AR, M FAF RS E R RE OFF AR LE - FRNmEnE ERE O A2 hkf 2 B 24k mRNA o &
ARZGHE HERMGY R, GR ABRET, LFFRNmELERRKE O A2 AKER S
T EAK, aFERECEF LALFERE G BALKR(P<0.01) fo T2 B4R £ K(P<0.05) . KERM
FIER W, RFKE T 5572030 42 50 lmol/L) TH 12h H B F TiRLF %K E ©1 A LK mRNA & 8 &
A(P< 0.01), L2 8 4K mRNA fo & G 89 KA (P< 0.01 42 0.05) « B A& #0152 35 % 9, 30 Umol/L 8 F 4 %) &7 F
E,6 h BP i A R F AL, 24 h B Tl E RiRE O R thf LBA2ALAMRNA & GWERARK, 5
FBRE ML ERFAIEN(P< 0.01). i FTHRINMATZRERMATARBERTRALETEKRE O
FEH KA LT FRN M e R HkE @I ATAmMRNA Ao Z G R, LiHOE %K E G A L /A mRNA fo %
B hy &AL X T RE A T AARIE A E AR AR Y B T AT B R AR K A IR AR AR B 69 E 2 ALA
[FETES] RS [ SCRAFRIRAS] A

Effects of Rosiglitazone on the Expression of Angiotensin (© Type 1 Receptor and Type 2

Receptor in Angiotensin (3 Induced Mice Vascular Smooth Muscle Cells
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[ ABSTRACT] Aim To investigate the effects of rosiglitazone on the expression of angiotensin ) ( Ang type 1 receptor
(AT1R) and Ang @type 2 receptor (AT2R) in Ang @ induced vascular smooth muscle cells (VSMC) and possible molecular
mechanisms of antr atherosclerosis. Methods VSMC of mice were cultured by the explant-attachment method.  Using semr
quantitative reverse transcription polymerase- chain reaction ( RT-PCR) and immunochemistry, we measured the dose and time de-
pendent effects of rosiglitazone on AT1R and AT2R mRNA and protein in Ang (8 induced mice VSMC. Results  Slight ex-
pressions of ATIR and AT2R were observed in cultured VSMC in vitro.  Ang @markedly upregulated the expression of ATIR
mRNA and protein (P< 0.01). Meanwhile, Ang @Gdownregulated the expression of AT2R mRNA and protein ( P< 0. 01 and
0.05). Twelve hours post different concentration rosiglitazone (20, 30, 50 Hmol/L) treatment, the expression of ATIR mRNA
and protein of VSMC were significantly attenuated ( P< 0. 01, vs Ang @group). However, the expression of AT2R mRNA and
protein of VSMC were markedly upregulated (P< 0.01, vs Ang @ group). At 6 hours post 30 Hmol/L rosiglitazone treatment,
the expression of AT1R mRNA and protein decreased, and then the expression of AT2R mRNA and protein increased, reaching a
maximum at 24 h post treatment ( P< 0.01). Conclusions Rosiglitazone can not only downregulate the expression of AT1R
mRNA and protein, but also upregulate the expression of AT2R mRNA and protein in Ang (3 induced VSMC in concentratiorr de-
pendent and time dependent manners.  Above effects may be crucial mechanisms of the antf inflammation and antt atherosclerosis

of peroxisome proliferator- activated receptor- ¥ agonists.
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WM BT — B2 25 ( thiazolidnediones, TZD) #& #r
T (R Jk By RN 22—, & AR I S Ak A B B P
15 A2 4K ¥( peroxisome proliferatoractivated receptor Y,
PPARY) Fic 04 0 37% 511 WL A% 511 i A1 2 4% 571 B ( rosiglita-
zone, Ros) H HI#%) vz B A T 2 BUBE PRI ¥R YT . BE
R HL B F AR ABIE IE, R A A I PR S8 36 24 2
IR S H B AR 98 B BT R L B0 30 IR R B L ( athero-
sclerosis , As) 1E H, 1H A4 Y1) 20 T ML ¥ A TE 2.
AN & —If & 5 5K R & 4t ( renim angiotensin sys-
tem, RAS) 750 L5 55 98 | & 1ML As A0 T RE 32 0
S R EEEN . M RKE Q angioten
sin @ Ang ©) /& RAS & WAEYNEIE D T, BAlE
Hfr e RS G4 RERE — RINEDZEHN. H
&, A 9% PPARY FLARBUE X Ang R AKRIE KI5
M 3 T8 o ASHIF A B30 2 5 3R 5 g B N ( re
verse transcription polymerase-chain reaction, RT-PCR)
NGB H LML 2 BRI 2 2 H 5IBXS Ang G5 3
KSR I P38 WL 4H 9 ( vascular smooth muscle cells,
VSMC) Ang Y57 A (Ang @type 1 receptor, AT1R)
2 B2 4R (Ang @ type 2 receptor, AT2R) ik /KF
URZIH, LLER TS PPARY BCAA SN FI 5T 4 5T As 1EH]
177 HL] o

1 MR57EE

L1 FERFSNE

RIL-FREI e M50 & & % 7 54K (e SMA,
Sigma /A &), Ang (& Sigma, % &), $h & Z % 7| &
W@ =% %8R E, #5 Lot 20050201),
ATIR.AT2R #1 Bactin 5148 Lig R bR £ T
BARN F A K, W% B Bactin: £ # 5 -CGT TGA
CAT CCG TAA AGA CC-3’, T 5°-ATC GTA CIC
CTG CIT GCT GA-3’, ¥ # k& 232 bp. ATIR: L
5’-CTA CCG CCC TTC AGA TAA CA-3’, T 5°-CCA
AAT CCA TAC AGC CAC TG-3, ¥ 3 A B 352 bp.
AT2R: L3 5°-GGA CCT GTG ATG TGC AAA GT-3’,
T 5°-CAC GGG TAA TTC TGT TCT TG-3", ¥ 3% A
B% 418 bp. 41 ATIR.AT2R % % £ 4% 4K ( Santan
Cruz Biotechnology % [, SC-31181, SC-7420), — #L &
DABREERXAE(XEFLEeHENTE AT R
a], SP-9003, ZLF9032) , & 4 i 7% (FBS, i Ml M &= &
EH TN ), B8 DMEM # % # ( Gibeo 2 ),
Trizol 177 & (Roche 2 &] 7= &, 1§ B # X 1H KA M H
A TH )\ F, 1667157), RT-PCR iR 7| & (TaKaRa,
HEAEMIRAERRAE). CO, [EiR 4 M3 F

#4(Series D-37520, Heraeus) , #| E 18 2 T % ( E &
KFNE, A S XSHD2), k¥ B BB HE(H A
Olympus /A &, & & CK2), JEM- 1200EX % 5f .45 ( H
A, PCR X ( Eppendorf, Germany, % £ 22331), DNA/
RNA | 7 4 ( Pharmacia Bio, & 5 Genequant ,
X R 8 % %t ( % [E, Pharmacia Biotech) , DU70 % 412
H ok & (% B, Beckman) .
1.2 =I5 4EMscie T4

BEINMARERESD ARE LEHXRELR
T ERRAARE[FER, I EFBIES
£ SCXK( ) 2003-0003] - 40 f 5L 3 -4 (n= 8): &
& %f BB 4 (4 10% FBS #) DMEM % 55 %) , Ang (24 ( 1
Hmol/L. Ang @) , A~ Bl %k & & # %) BR T T 41 ( 203050
Umol/L) , 30 Hmol/L. Z # 5| R T Fil 1~ [F] B [4] 4.( 6,12,
24 h) .
1.3 KEMEFBAABENEFRREE

#ESD AR, FEMEHALEREREHE
ik, B XER[ 1, 2], 4% 3 fk F B, B H R 1 mm
x 1 mm x 1 mm A /NH G, R R A USR5 57 %,
BEHEZEME . EHEETNEARHIRER
M B AT 78 AL 248 B ocactin % 9% 20 B L S 65 GE 52
K VSMCo % 6~ 10 KA T 2 2k & K 21 #0  VSMC,
WAt KSR T EREE(5~ 6) x 100 ML £
T 6 EAMK 5 2ml, 10% FBS # DMEM #
FHE.37C5% CO AV E A T# B R 5K 48
ho # %70 7% DMEM 3 72 H 5 5% 24 h, K B I A%
WE 1 Bmol/L Ang @ &H 6 h ERALS 4, Im AT
B %
1.4 #ERB AR NA N M E 8 AL 408 A
EXIKE ©1 B2 2 BIZ{F mRNA BIRIA

J Trizok 817 —5 0 B2 i 1% BT U4 o9 48 B &
RNA, Fr A # & i1 A260/A280 H.1EHA-F 1.6~ 2.0,
Bl 1Y RNA B2 K, £4F AMV i # X8 R N R %
P9 15 % K K cDNA, R B2 F= 4 LBl s sk k- 20 °C
FF. SRJEHAT (DNA B PCR 43, PCR K i & #
#4150 ML, 5t 94 CHUE £ 3 min, ATIR KB 4
94 CH M 1 min~ 59°CHE K 45s~ 72 CHE# 1 min,
Z35 MEFR Y, 72°CHEAMH 7 min. AT2R R 7 %
#:94°CA& M 3min 57 CHB Kk 45 s~ 72°CE f# 1
min, # 1T 35 MEH P, 72 CHEMF 7 min, £ H
PCR ¥ 3 =47 5 VL, & 2% % A5 B8 6k f w2 ik AR b o,
%k 30 min, JF ImageMaster VDS 33 4 4 47 SLII = B, dk
M H R, RIEA KT E E B DNA B4 5 &,
BV E # DNA W48t &= H 7 DNA 4 3 o9 & & 18/B
actin 47 B9 7% & B % 100,
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1. 5 %réﬁ,,\ﬂcac,ulmml HikE @O BIFZ KA 2
émﬂ@i&)%i)%%i 3x 10" AL B4 F 24 L 5
W, &4 33, B3 0.8 mL ¥ # & (10% FBS &
DMEM % 7:7K) » 24 h #F 5 ik B 5, #% T i % DMEM
EREUWEMANTHREER. £EARCFLE
aﬁ;&ﬁﬂ Pext B A (VA PBS KB — 1), % SP %
HRANFRAE VA S EAT. BHET AR+
MREER A E Y M4 A, % R A Image Pro Plus
A5SEFEX M EARAE, HE 10N TENEF £
200 MM AR E B E T HARAEEA) LE.
1.6 GEitZEath
THEHR B x £s EF, B SPSS 11,5 Gt Hith

B 1. KRRMEFBIMERNEE

2. KRME
200)

FRALEAE acin RIBMBIULFLRE (%

2.2 FEIEEXMEZKRE OFSARMLETLE
AL4ApEMmE Fokx O BZAFM 2 BZ 4 mRNA &
XA

x4 e, Ang (4L ATIR mRNA K RiA B
FWE(P< 0.01), 1] AT2R mRNA {31k N (P<
0.01) o S A S50 2R W, B 4% F1 B X AT1R mR-
NA F)Feik 2 B0 1) BE AR I 8, X AT2R mR-
NA [k 2 BB R AR OvE EiR (R 1 FEl 3) .
N TR 4t 1 52 36 22 BH, BA Ang (1 Hmol/L) TS 15 77
6 h, FIIN LW FE N 30 Ymol/L () % #& 51| B 43 %) T
i 6.12.24 h, ATIR mRNA FEik/KFiZ#i FBE( P<

ARBEFHR, BELEXA Rk,

2 #HR

2.1 KRIMEFEINMEERLERE

R E A Z BB T AL veMe 2RI s KR
T, AR 2 R RHE (B 1A) o BSR4
RS RS LAE B TR B BRRT  R 2R ERAR Y
WLz (B 1B) A BE( | 1C) « &R dl fifh 22 de
(—PUN RPN o actin H.350, DAB & f4),
T AR B A A £, UL 22 45 A T T T, WA
oA, AR AE (B 2), KT 98% 1114 g 4+
R, UE LS IR 4N B VSMC.

o |

A MR ZE B FEE (% 200), B (%20 000) Fl C ( x 30 000) Jyi% 5 AL AL W EE

0.01), AT2R mRNA ()3 3%
2 FIE 4)

i EiR(P< 0.01, %

B 3. ARIKEZHIIEE MEFLENARMLE ZKE ©l
BUSZORFN 2 B R mRNA FRiXHIS20E M AR 4 F R &,
1oXHREH, 2 SHIE B ok 3= @4, 3~ 54891128 20,30 F1 50 Hmol/L
%4 51 B F AL
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® 1. ARIREZ T ME F/EAMAEMNEZKE O

BIZRF 2 BUZKR mRNA RIZMEIE (n= 6)

A 5l AT1R/B-actin AT2R/B-actin
xit B2 23.8% *4.7%  57.4% £5.1%
I E KR L 92.5% £12.2%* 40.6% *3.5%"°

20 Pmol/ L. B RS BIEAT- 140 45.2% £7.2%"  63.2% £5.8%"
30 Hmol/ L % k& B i - T 4H.
50 Mmol/L % #% 41| R F T4

ay P< 0.01, 5XB4ItL; b oA P< 0.01, 5IMEEikE @4l

39.8% 16.3%" 94.3% *10.0%"

34.7% £6.7%" 110.4% *11.6%"

2000 pens

1 OO
THU —

4. TRIETMA R ERMLEZKE @ BIZEF 2
RIZ K mRNA HIRIE M AMIX S FRE, | AMEEKE O
41, 2~ 4475124 30 Bmol/L F ¥ 4 B T 6.12 F1 24 h 41,

: 4
iy 2y
{g: &
. 3 i ,f i
' = 3 div e

Bl 5 mMERKE O BZHM2 BZRERRIE

*® 2. TARYIEF A ERSE) X E A AR E R KR

@1 BISZ RN 2 B4R mRNA RIZBIENT (n= 6)

4 5l ATIR A/Bactin AT2R A/B-actin

kR CH 118.0% £13.5%  34.3% £3.1%

PHAIIAT TR 6 h 4 62.4% *£9.2%"  39.6% *4.3%*°
THAMTHMR2hA 46.9% £6.3%"  57.3% *6.2%"
PRI T 240 M 34.4% £5.0%°  90.1% £10.4%"

a’NP<0.05 by P<0.01, M¥&XKECGHILE.

2.3 TRIEAMMEZEKE OFSARMDE T
ALApEmE KokR ©1 BZAEM2 AZHERRIE
E;un

xR L, Ang G4 ATIR BRI RIE R Z
FEi(P< 0.01), AT2R H HKIRIE FFE(P< 0.05,
5) o B HE B & B T ZE (20,30 A1 50 Hmol/L)
ATIR B A MRIEIIET Ang GH (P< 0.01), AT2R
EAMFEET Ang ©4 (P< 0.05), EHERIK
FEMRHI S Z( 2 3) « FH Ang @1 Mmol/L) T4EH; 3% 6
h, FEINN 2R BE R 30 Bnol/T. ()27 4% B, 43 7+ T
612 124 h J5, AT1R 5 [ {33 2 B[] 46 4 P Hh
FA#AI%, 24 h BHRAK( P< 0. 01); 1 AT2R & A I # X
AKF 2 (AR A b3 N P< 0.01, K 4) .

A YR (% 100), B 9 1 Bmol/L Il % %5k 3 @ FILE ik & @1 24k

R FRIE( % 200), C A 50 Bmol/L F R4 FIEH T 12 h J& ML K5k R @1 B Z4RFRIE( % 200); DN 1 Hmol/L M EikE OFFME EKE G A%
AR IL (% 200); E A 30 Bmol/L B ¥ BT 7 24 h J5 M4 %7k 5 @2 RS2 ARFZIE( x 200) .

*®3. FREIREZHRIIEN AR MEF/FNMBEMERKE
BZ 62 AR hERRIENFEM

4 LB ATIR OB AT2R WL LA
pORiEA) 3 0.84% 10.05%  1.09% 1.01%
k=3 S JE 3 1.50% 20.11%"  0.91% %0.05%*

20 Hmol/L %' F1| B + T4l 1.26% +0. 4%
30 Hmol/L &' 51| B+ T4

50 Hmol/L & #& 41| il T Fii 4. 3

3 1.28% *0.01%°
30 1.12% 20.02%  1.33% 10.03%¢

1.04% *0.05%9  1.40% *0.02% ¢

a3 P< 0.05, b9 P< 0.01, 5X BRALLLE: ¢ 9 P< 0.05,d A P< 0.01, il
Bk R G

3 1R

B FERE AL (As) & — 181 2 P 3 A MR
T, T VSMC 55 HIE TR A2 As. iR AT 2 5 ek
IR B ik 4 N6 JT ( percutaneous coronary intervention,
PCI) AR Ji5 I8 P8R 7 S5 48 A P L 7] £ 9 2 i il
-, WAL K5y T /KSR VOMC 3t 49 58 L i+
E‘J?iimﬁﬁ'JﬂI??ﬁTﬁE@% 240 L 40U, E/]@tmm
Mo Collins 25 784 4= A 251 ( F 9T AIE 52, TZD
HIHISEIRE As FIRAFEIE, ﬁﬁf&*ﬁ?ﬁuﬁ?\m
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4. TAEFHIETTF A B A 8] 3 K FR 0L & 58 A 40 AR I 2 4%
k& @ B2 4kF 2 BZ A EARERFN
Moo L& ATIR OB LA
MEEKER CAH 3 1.50% 0. 11%

D% FIE T 6 h 4L 3
DBl 12 h 2 3
D& HIBA T 24 h 42 3
a N P<0.05, b A P<0.01, 5% E5KE CALK.

AT2R YR LA
0.91% 0. 05%

1.32% 30.02%"  1.23% 30.03%*

1.21% *0.01%"  1.37% *0.02%"

1.09% 30.02%"  1.42% 20.03%"

JU RIS AE L, RT3 o e 3 470 1) 288 SRE A Jo N 40 i R
THRIERIEIEH . A7 R DU 51 B i
v T HILRE AT AR R AR B R B A A
(lectirrlike oxidized low density lipoprotein receptor,
LOX-1) mRNA )ik, 1] CD40/CD40L 15 5 i #%
R, BT EAI 35 SO A R I E 1R 4, &
AN R IURE 3 As BOERES .

FEARZ 51 S VSMC 3958 B3 BT, Ang
ZRVE, HEl BRI Ang AT A 2 A K B 1 40 Ak
- 2E4H g A2 K Kl ¥ ( fibroblast growth factor, FGF) « #%
A K Bl F B( transforming growth factor beta, TGF-8) .
JiF 5 FE A B K R 7 ((insulin like growth factor, IGF)  Ifil
INBR PR A K KT ( plateletderived growth factor, PDGF)
S5 B N, A2 RE VOMC [8) IR T AL o Ang
Ol 5 A B R R AR S & Ja R IE Y
AL, Ang ©3% 7K 32 4» ATIR A1 AT2R #5407,
AT IR F G (R 2E 1 WLZR I 38 T 7 - 40 ML 41 2 )5t
PO, R A AE K AR BT B T AT2R F 380
X LA B G 5, (224 T, /E 9 ATIR B
S Z AR R RRER

A T4 R AR WK b 1E 97 KB VSMC A ATIR
ATAT2R ¥ 2KFKIE . Ang @& ZE KR VSMC
FATIR mRNA J 2 H I #IE, 3K — RS AT 4 PPARY
T A 5zl 771 2 A% 1) I 94 2 A A8 A B 1) AR A A28 s 410
. BLGIRF YD S ER ] Ang @1 T DL
Jfl AT1R Fi& LI 7] B85 PPARY 15 = i B I 1E H
HR. 145 IR RIUESE ATIR 2R 30 7 2
980 [X 35 A7 7 1t A 1 48 5l ¥ S . TG AT  peroxisome
proliferators responsive element, PPRE), [l it #fE i,
PPARY ##h 71 1R 7T 88 i i A% A T~ KB ( neuclear factor
kappaB, NF-KB) {5 5 ¥ G F % S B0E + S &
H 143 HI1E 5l %, A RKF f0a i 2 ATIR
k. MR RELE ATIR 2K H 3
258/234 [X I P T GC2box2 AH K 7 51 K5 b 400 1) 254
A, Spl i ERIEE GC2box2 #H 5T FIAE H ¥4
ATIR J PR %% 5%, T i AL 1K) PPARY @it &8 1 —& H
FHEAE I AT Spl B FRIE, M AE % 57K 41 1

ATIR %: (A ) 3 i&. Takeda 2™ Bf 71 45 5 &k ¥
PPARY PCAATE 5% 5 F B [ /N /K F - B & 4 ) g
JEPE ATIR Rk, AW ATIR mRNA A2 7€ M.
Diep 25" XF Ang OREVE T w5 I X BF ¢ b B,
Ang @R] 5| ELIME DNA A B, ATIR. P BZ 20 B R B
T UL B A% R 7 KB %3R4 58, PPARY 330 71 T fH
1EFLFRIE, FFREFRAK L R 95 e L 3t e, 4 1F
MAERELE R 0, B N R ThRe. FHLsE, TZD it
O R0 RAS SIS I8 DI 66 T it — 2
Hito

SEER I ST UR S22 i B R AT2R i SR iA mf fH 1k
B R M R KRR O IR R, AN K AT i
JE' . I TZD X% AT2R FiA B S0 473 /b, 4
SEESESE T TZD $i As WIE R AGE T ATIR #1%,
[t Al @ a3 ATIR F 5T 3152 74 AT2R mRNA
MR B FRE R IEAEH, (B2 TZD X AT2R FiK
B THLEA 15 5 SR Fe g — B e .

g5 L ATIR, TZD 28259k B2 (VR R - B 1 F
b, B X Ang @S2 AR FRIE PR T, 5] Ang
T VSMC 858 /%, RIEH ST As FEH, N TZD
IR IE As BEHEHT I SEER KR -

[ &3 3R]
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