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B OE. HIY  WE S ALY AR 18 5 ) 84T % AR -y ( peroxisome proliferator activated receptors-y, PPAR-vy) 7E & Ifil <
M- WLAHAL ( VSMC ) SRAVEAL R Ve . J7id: o B PRI E ZH R Al PPAR-y 3 3R FIFR LI, Western blot 7732
K346 T VSMC KRG o-SMA FIRAMET VSMC 4558 OPN f8E 255, I DNA & AR I A0 40 it 8 75 12 T
SE ARG A IR YL R HE Qe @ A IR0 . 85 (OPPAR-y S B R H1 R ] REAR SHR R IfIL
s EFIk N ER ., @SHR KRSk OPN Rk LM o-SMA FIkl /b, B 12 4% 5 fl i ER s, @
SHR KR VSMC rft OPN KIKkIE LM o-SMA FRikiuli/b | A M8 FE AT 5, PPAR-y o F 35 4N B 35 5 5 R MG, I il
OPN il a-SMA [ZIATLAE . 8518  PPAR-y n[ ¥ i VSMC ) R AL 2B B 6 Ak, nT B2 s g i H6 1t 25 S A4 A9
HEALH

KRR i A AL ARASE S PG 2 R~y 5 IUAEF- T ALEAR I 5 0 T A 5 e T 1

FEESE S R322.12;R394.3;R544. 102 ZHRFRIZAD: A

Role of peroxisome proliferators-activated receptor-gamma in phenotypic transfor-

ming of vascular smooth muscle cells in hypertension

ZHANG Li-li' , LI Jing-cheng2 , WANG Jing-zhou2 , XIE Pengl (' Department of Neurology, First Affiliated Hospital, Chongging
Medical University, Chongging 400016 ; *Department of Neurology, Institute of Surgery Research, Daping Hospital, Third Military Medical
University, Chongqing 400042, China)

Abstract: Objective To observe the effect of peroxisome proliferators activated receptor gamma ( PPAR-
v) on phenotypic transforming of vascular smooth muscle cells (VSMC) in hypertension. Methods Spontane-
ous hypertension rats (SHR) and WKY rats both aged 4 months were included. SHR rats as well as WKY rats
were divided to be fed with normal chow, and chow added with rosiglitazone (10 mg « kg™' + d~") for 16
weeks. VSMC were isolated from SHR rats and WKY rats and cultured by patch-attaching method, then respec-
tively divided into 3 groups after treated with genetic recombination technology: normal VSMC, PPAR~y overex-
pressed VSMC and PPAR«y silenced VSMC. Expressions of OPN and a-SMA, which respectively represent the
undifferentiated and differentiated VSMC, were detected by Western blotting. Cell proliferation was determined
by detecting DNA synthesis and cell counting. The changes of arteries were evaluated pathologically. Results
Rosiglitazone decreased blood pressure and ameliorated vascular remodeling of aorta in SHR rats. Aorta of
SHR showed an upregulation of OPN and downregulation of oa-SMA , which could be inhibited by rosiglitazone.
VSMC from SHR rats showed an upregulation of OPN and downregulation of a-SMA , and increased cell prolifer-
ation. These changes were all inhibited by rosiglitazone. In the cells that overexpressed PPARy, the cell prolif-
eration rate was lower, and the expressions of OPN and o-SMA were depressed, compared with the correspond-
ing control cells. Conclusion PPAR-vy could inhibit the phenotypic transforming of VSMC, and this might be
responsible for the amelioration of vascular remodeling in hypertension.
Key words; peroxisome proliferators activated receptor gamma ; vascular smooth muscle cells; vascular re-

modeling; phenotypic transforming
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ot S A A3 BE P 40 52 A4~y ( peroxisome pro-
liferator activated receptors-y, PPAR-vy) J& T 4% 52 & #8
KRR, EZ A0 TRRI AL, 2 5 IR iR s D51
W A& PPAR-y i 33k F LA P9 B -1 T L4
Morb, B E S0 i R AR . 22 A ST IR 52
PPAR-y A B3 i85 1ML 5 A2 A9 I A5 A HR A
LRI . AWFFEIRT PPAR-y X il 4817 L4
Ml (vascular smooth muscle cells, VSMC) FERIEE AL (1 R]
REAEHT, IR AT PPAR-y BIg35 v 1M T I A8 5440 Y
I3 FHLE BB

1 #RETE

1.1 #H&5EHA

PPAR-y .o *F- I UL (o-SMA) Fl-E5-#r 82 11 (OPN) 412
I8 RS bt R R4, W B Santa Cruz /A H] . 293FT 40 fifg 1 pLP
IR AR R G A Invitrogen /A F] o BR il P9 VI B35 1 H
New England Biolabs, DNA 2% T 2 F Bt tl | ¥F Bioasia 2\ )
41" H-thymidine 1 {7 [ £ A A .

1.2 44

TERSCEG R A 4 A iy B & P& iR KB (SHR) 10 2Tt
MRR(WKY) 10 J (33 H L semsi ) . 4528 SHR
WA WKY 4] SHR +Hi41f WKY FHidl, F Ak
BRUIE FH 30 AR 2 , T 4 K LA ) v 4 R 10 mg - kg ! -
AT FINBARTIER , 2 5 BRRRL, RS 16 4,

Wbk B 37 VSMC, B 5 ~ 10 fC40 i A 555, SHR A
WKY I8 VSMC 43 5l i 44 & SHR-C A1 WKY-C, F- 43 21 4
T :PPARvy IF # % ik 2 (nor-PPAR) | PPARy it % 3k 2 (ov-
PPAR) .PPARy T-#141(int-PPAR) , ov-PPAR il int-PPAR 414
Ji1 533 FH PPAR-y B 5 325 2004 FN RNAIL 1895 28 2R AR 2E 47 4%
Yefdi PPAR-y 1 Bk FIZEATTER . EH AN 6 T FE174L.
1.3 AR F AR BAR M A VSMC 64 20 o dE 3

PPAR-y RNAi 185 55 2k (A H4) ft i) B 7 vk LSk [3 ]

PR AR IR AR AR R - N P AR B 3k A ( pAdEasy-1) &
4, W PPAR-y JL [ 5w B B 57 42 B kL pAdTrack-CMV I, Hi 5%
AN SR URL By BIS183 40 M, i 28 48 R 5 B 42 5K FE
BIS183 24 ffd v J 4, 11540 5 4L A% Y 293FT 20 i, 7™ A= s 2
kL

VSMC FI N4 3250 1 d ¥ VSMC 4i e 3 FhF 6 FLES
Tz, I BB B R A S5 3R 3, A A LR 2 R BRI 1R
J& 37 CIEE LR, 403 A G418 F-RIARE EIEATHU L e , 15
F| PPAR-y JL (R L BR Fllad 638 19 VSMC 413, ¥ 38 j5 1T 8 A
LS
1.4 PPAR-y.a-SMA #= OPN %& & & ik a9 4&m|

SR Western blot 3%, 41 il 85 (1 A 42 500 FH 8 24 i

R AN, 2V H R I I S Sl Ak o i 2R,
KNS 4 CELFEWE LZEAER, €85
FHFREI 85 520 58 D9 M TR e 6 Jie L Wk s , B % % 2 PVDF
1o 5% WERED R 2L 4 Cat i, 23 A 1: 1 000 F B HT
PR,37 CHEE 4 h, FMAAR A —hi 4 CWH IR Lkt
P BERNAR R G (Bio-Rad A w] ) #4T EUR T
1.5  Znfe3g st b

H5 4520 VSMC $:00 F 24 LI IR (10° 4~/41L) ,24 b JF 4y
ST AT SO A i DNA 5 L3RR o 240 B 3450 e it 37
Ak )5 i e 4n i B, Fil Coulter Counter YE4T 41114, DNA &
JER AN IS H-TAR (B B W 0 ) 48 A%k - TG ML T 1% 97 S 5 97
VSMC Ziifs 8 h J5 , A H-TdR (43t B 37 MBg/ml) , 555324 h
SR AR A TN e, TR 6 Y. TH-TAR 48 AR ik
VSMCs DNA & %,
1.6 REF) KRR T

SR FH B I U 2 AL ( Powerlab , AN ), 422 HR AN 136 B
B T, AR 2 W, BEEE
1.7 BEFHRALRBEIFAR

AWM Y R HE Y5 8 ML . Motic im-
age advance 3. 0 IR /HT R GEAG I I AR L H I L R I/ 9 AR
RERE DT TEIAR
1.8 %itsaw

BAER x =5 Fn, A HBCR A SPSS 11,0 Sei b #kit 17
BEXT ¢ R

2 #R

2.1 BAKXKARALEREIL

KEAAFE 16 a0 BUR %, & 88 SHR 20 K Fl 8¢
WKY 20 5 7k , AN 46 T T 25 58 B B8 (P < 0. 01) 5 i i %
¥ BN HUR , SHR K U B W4 & AnET 5k R 35 %% SHR %
BB ERIL(P <0.05) , 5 WKY &4 A8 e s (B 76 i
EWEESF(P>0.05), WLEIL,
2.2 hFEAEHBEFEE

WKY ¥-& 41 1+ 4l K U 3 s kol B — | op 25 1
LA L A5y £ e HERN A e, 45 e Tos8 . SHR 21 K B 3= sh ik
B IV U LA B 0 A= o A e RIS JEE , r B B 1T ARG i,
JIE/ AR FLE TS (P <0.01) 5 b7 2 4% 31 i+ 115 , SHR K R
A = 2 ik P A T e AR D) TR S, P AR BRI (P
<0.05) , HHFEHR I B ikeE, k2 K1,

*®1 ZFHEXBRREME(p/mmHg, n=5, x+s)

a3 WKY SHR
ZHS N N
Wi Ik LLERES (g9
WA 115.67+4.49 145.75£6.85> 92.29 +4.60 106.13 +7.28*
T 112.71 £6.54 121.62£7.85¢ 92.01 £5.33  95.48 +5.07

a: P<0.05, b:P<0.01,5 WKY &4t ;c;: P<0.05,5 SHR
F i

R2 BHEXREEINIMEEWIEIRNEE(n=5, v =)

a5 WKY SHR
ZHH
p P i ) i P p PRPITRA
picum) Gy bmvwiscee) TR g G imwisce)  TRRDE
fLaeil 1598.0 £68.4 91.5+11.7 5.6+0.8 515.1+33.6 1552.6£94.7 128.9 +10.3" 8.4+0.7" 636.3 +48. 5
T 1619.3+74.8 88.3 £12.9 5.4+0.6 491.4 +50.8 1563.5 +90. 1 104.2 +17.4° 6.7 +0. 8 543.3 +31.4¢

a; P<0.05, b:P<0.01,5 WKY #4201t ;c: P<0.05,5 SHR #4113k



SRATFD, 45, PPAR-y 75 o L 8- Ve JU LA O 3 A e A v e 313

A: WKY £4&41; B: WKY FFi48; C: SHR £4&41; D: SHR T4

1 BRAXREEFRHESERR (HE x400)

2.3 RAMEFMT PPAR-y R AAr &S5 THAZ

SHR 41K BUE F 2h ik PPAR-y 4R 3R A8 WKY 241
W% (P <0.01) ; WKY #2148 WKY % {341 PPAR-y
KXW BH 2 (P <0.05), SHR + il 21 £ SHR % 1 41 1)
PPAR-yRINEIEINZ (A BAT WV (P >0.05) . WL 2,
#3,

1 2 3 4
PPAR-y— m—  o— — — 6% 10"

Q-SMA—> — — s e —42x10°

o [ -0

B-actin— «—42x10°

1: WKY-%£48; 2: WKY-F#48; 3: SHR-4§&48; 4: SHR-F#4
E2 XREZKS PPAR-y MIRBIFE S FHIRIE

SHR 2K FUE F 8 ik b o-SMA 4 i B Z 5 F WKY KB
(P<0.01) ;3 FH 2 ¥ 5 B i 5 SHR T3k P «-SMA By
IR 2 W T (P <0.05) (B4R WKY £ 241 1 7K F
B BREMR(P <0.05), WA 2.5 3,

SHR 21K FRUIE F3h ik OPN &t i 25 T WKY KB (P
<0.01) ; B FH 2 ¥ HIEA T 15 SHR = shfkep OPN By ik %
B EWD (P <0.01) B35 WKY 6 41 1 7KF- B 8 7
B (P<0.01), WLE2 %3,

®3 BHXREEFNEKS PPAR-y MIRBIRES FHIRIE (2 £5)

WKY SHR
ER

PPAR-y o-SMA OPN PPAR-y a-SMA OPN

W4l 4.1£0.32 7.7+0.57b 4.3+0.50 1.9+0.18> 1.2+0.23 5.6+0.36b

FHH 5.8+0.582 8.1+0.69P 4.120.39 2.8+0.22ac 1.6+0.24 3.8+0.41bd
a: P<0.05, b:P<0.01,%5 WKY &A% ;c; P<0.05,d;: P<
0.01,%5 SHR #4£2a b4k

2.4 VSMC @ ft s PPAR-y Fu £ A AT & T 09 R ik
SHR-C ZH 41 s 1 Y PPAR-y 2 H Kk WKY-C ZH 21 g 1A
WHEZ (P <0.01) ;2 2 4 M AE 53 51 %% T B 2 R 02 5 2 A
J& ,PPAR-y 2 [ A4 BRI i 3 Z AL (P <0.01),
IKE T PPAR-y it Rk MR R UTER A WA . IR 3 £ 4,
XtF WKY-C 40, PPAR-y 3 FiA%F o-SMA 1 OPN fy 5%
TRA TR 2 {0 PPAR-y JE R TR o-SMA 33k i 5 F
filK(P <0.05) F1 OPN ik 2 F & (P <0.01) . Xf T SHR-C
YL, PPAR-y i 1K il o-SMA F3h B FTHE (P <0.01), 7

OPN ik B EF#AK (P <0.05) , PPAR-y FEPN LR { o-SMA
FIKWE WA (P <0.05),0PN £k B FETF (P <0.05), W
K334,

WKY-C SHR-C

1 2 3 1 2 3
b |
s ) .
orn— I S B e

B-actin— -—— — — — — a—— )]’

1: nor-PPAR; 2. ov-PPAR; 3. int-PPAR
3 VSMC H1 PPAR-y FIRBURE N FHIRIE

&4 &H VSMC Ffrh PPAR-y FIRBURE S FHIRIE (v £5)
WKY-C SHR-C

el
PPAR-y a-SMA OPN a-SMA OPN a-SMA

nor-PPAR 1.6 £0.21 3.1+0.23 0.420.05 2.9+0.18" 1.0+0.08 3.7 +0.29
ov-PPAR 4.2 +0.37" 3.3+0.42 0.6+0.08 4.4+0.45¢ 2.2+0.10d 2.3 £0.31°¢
int-PPAR 0.5 +0.06" 1.7 +0.26* 1.520.37" 1.1+0.12¢ 0.7 £0.09c 4.3 +0.55¢

a; P<0.05, b: P<0.01,%5 WKY-C- nor-PPAR 2B}t %5;c: P <
0.05, d: P<0.01,%5 SHR-C- nor-PPAR 21 b #x

2.5 VSMC Zm e ¥ DNA &% F= 2m 3t 2 oL

X F WKY-C 4 H, PPAR-y i ik X DNA & s A 40 AT
BT W L 00, {0 PPAR-y B[R UTER U6 DNA £ 50 40
R ETE (P <0.05, P<0.01) ;% T SHR-C 40/ifl, PPAR-y
i A0l DNA A AN 20 40 R 3 s (P <0.01) , T PPAR-
y FEFEIVTER I B DNA £ 1 240 Mo 3+ 5] B & (P <0.05) .
S,

x5 &4 VSMC HEAEFEREN (5 £5)

WKY-C SHR-C
21 N N
DNAGH AP DNAAUR AP
(dpm x 103) ( x10%) (dpm x 103) ( x10%)
Nor-PPAR 1.7 £0.15 4.8 +0.37 3.2+0.27" 7.4 +0.69P
Ov-PPAR 1.4 £0.09 4.3£0.22 1.8 +0.164 4.7 +0. 654
Int-PPAR 2.4 +0.28% 6.5+0.73b 4.6 +£0.54¢ 8.6+0.78¢

a: P<0.05, b: P <0.01,%5 WKY-C- Nor-PPAR 283t 45; ¢: P <
0.05, d: P<0.01,% SHR-C- Nor-PPAR 8 b4

PPAR-y J& T i 46 1k ¥y Wiy 1 389 5 0 98 0 =2 A
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PPARs F5 M 51, 322338 T 05 105 40 B L0 O L B L
FIEAEHZUp ™ S 5P NS IS, S4F & B
PPAR-y #8315 T IfiL 45 BE 20 i v, W e 38 P9 B2 D i, 10
T IE N, ] VSMC B3 58 FE #2455 , HoA O 4
R ERIY . WFSE 2B @ &k v i o BRI 4 B f
PPAR-y FiATHE -, FHiG () PPAR-y X 22 R 700 (1 125
I B A B E T . oAb, PPAR-y i 1] 2435 i I
JE 51 RS A 1045 754 < 1 2 4% 81 i 75 £k PPAR-y 7T 24
3 Ang 11 V5 51 1 2 10 20 Bk A0 3 230 Bk oy it 4 s
R T 5 e AL A B A BEL D 30 ik o A R R EE AR
i PPAR-y F DK 2878 (1) /N U5 T % A ki 7N 3 ik 1y A
JEMEA A ABFSE W B R SHR 20K B 3230
kb %) PPAR-y Feikih L | A& Bl 7EAE E PPAR-y 3%
IR AR R AR SHR K B I %, I SHR K [
TSk P AR T R ) T AR D, P B AR E A R
I%, $27R LA ) PPAR-y T RES 5 T % 4% 51 IR (V) %
YRR, IF AT el A S 45 M . a2 R 5 A
WFSEHRIE — 30, WiE T PPAR-y M35 55 1fi 6 K 3l bk &
FFE o

KT PPAR-y B0 o UL 1L A5 544 A ELAR AL
T ST H 7R 1T RE -5 H B 1 3% 5 4 8 2K (1 i MMP-9
35 4k PI3K Fl MAPK {5 2557421, BHLIST Ang TI
Jo He AT-1 32RO A 56 (B IERIE i—BUiyiA
W, BT M ERRET VSMC 1328540 K 15
2 ffL 3% 5E AN GE RS , AR AR 1T PPAR-y /& & X VSMC
FRVLAV BV ER . VSMC A 40k (U4 ) Fiok 43
B (AR 2 FhRRL, LA H = 2R 43k R VSMC,
MBI, VSMC AR TR K, ILEF 4E 0 /0, 40 i #%
W% BRI AR Y, T ARAT BB A LA KAk
M AANE R (I RE ST, R shi B B SR, &%
SRR, FR AT B o-SMA FT OPN 43 544 Sk 434k, 75
FIRZp 46 VSMC bR 2> 710 0 45 R BoR S
WKY g1 A1, SHR KR E Sk Y a-SMA FiEFEAL,
I OPN ik Fh i, 278 SHR K B gl ik iy VSMC
K FARVEEAL o ARG AL R A oA AL 5 10 Ry FH 2 A
G _F ) PPAR-y 3k J5 W a] $0 4 1 R bR 25 4 1 el
AF ] VSMC [a] R o R A

HE— 2 BRI SE s SHR SRIE 1Y VSMC [h]
AT G A UR S, O AT 6 BR B S A BE 1, R BN
SHR-C H111 a-SMA 3K FEAIK M OPN ik 7t , [A] i
DNA £ A0 500 BT . ifif PPAR-y () 33K725
AR b3k oo As HA B S A B R : PPAR-y 1 6345 1]
Pl SHR-C 41 i 34 58 A 1) A 5 AL Y (455 46 5 17 PPAR-
v FEFPLER N AT {2 3 WKY-C F1 SHR-C [a] A& o fb £ AU
Al PR UEANEIEAE . X SRR SR 2, A — 2K

I IRAEAR R R A 5T 45 SR UE S PPAR-y X 5

ML VSMC 54k H AT 32 (9 05 75 T, T4 ik v
I VSMC. [ 53 A6 2 70 i 2 Ak, 34k 1] o 43 Ak R AL 1)
Ak, M VSMC B35 R4 VSMC 2 & I &
ShKINLAEBEF VSMC 1) =288, iy T H A B0om 1y 1
AT RS RE 1 DL KA WA b 3 L I BE 1, VSMC 78
ML T R R I SE T 2 1, 3 8503l ik o B
VRS AB R v A A A Y R LA . ALk,
PPAR-y Xf F+ VSMC AL AL 1498 75 1 F AT B8 R H:
DA v I I A R ) EE AL o

B2 ARWFGE R B PPAR-y 7E /& il VSMC Al
AR EZ IR E N, X AT HEJE PPAR-y (3
I IS FEA A ZEALE] . FRATEAE T — 2 s
TRAFRGT AR S0 23 F ML RIS 5 i, I IR B TG =
L 1L A7 28 B S I FE ik, I oA -8 IR 7
FEAEER AR

S Xk
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