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WE OGRS W A 8 B ) 0 18 5% 4K §(peroxisome proliferator- activated receptor-8, PPARS)IMZN 7 GW501516 X} A
JIFE kPN B A B A i SIS A R 1 (PAT-) FRIB M AL, R siRNA. TGFB-Smad3 155 i 4 BH 7 771 45 b 241
Jfl, 2 S:if5E & PCR. Western blot J5 54y IR W40 b PAL-1 K B 1L Smad3 H A RIE. 4R B7R, SxHEALLE,
GWS501516 1[5 3 A&k N 52 4l i (HUVEC)H PAT-1 K3k, HLC AR 523 5 RN K i (P < 0.05); siRNA JUER PPARS
MIESE, AL GW501516 X HUVEC 41 i PAI-1 XA MAZHEAEH]; TGFB-Smad3 15 5 il M4 i) 7 SB-431542 5 SIS3 1
B HUVEC 41 pSmad3 & (MR, M4 PAL-1 RIAWMZ BEL. 45 B4R, GW501516 W] {21k HUVEC 412 PAI-1

ik, HALEWES TGFR-Smad3 {5 51T K.

KR GWS01516, ZR MBS SR 1, dE AR AR T R 2k 5, HAk EKBEIF B, Smad3

ZR49ES R363, R54

I 38 2T 24 £ 1 D K484 s /o o L A5 P A
fal A E, AT R A T R A 4 i 1 TR
52 B JK 5K A il 44 (atherosclerosis,  As)[F)JE iU,
W55 P 2 4 1 i B B AR APk Y, 5
& FH 223 BRI PR e 28 2T v I D 0ES  (tPAL A
uPA)EH T 4T B I T8 B, 1 21 g i S80S )
#1171 1 (plasminogen activator inhibitor-1, PAI-1)
AT tPA FI uPA RS TE. IR J0AT 0 22 B 9T
PR, As Kok O B AFAE STV TR I Sz 4R, 1
FETHLTE VR AR H B U AT PAL-1 7K-P (1R 1 5t 9,
PAI-1 A e 5Em0 N B AP A= 40 i Ak 2 s B
e P VLA MO RS RIS A . BRBE AR T e S 7
25 As KA.

Tk S A 1 B )P0 2 324K S(peroxisome
proliferator-activated receptor-8, PPARS) /& PPAR
RIS —, RAOBECAR IS AR s R . At
FURW], PPARS P, wIERL RS, $2
e TR A AR R, R As IR AR RS, HiE
FORI, PAL-1 B3+ E&A 5 S 7k 386 5H
W ) W Te A (peroxisome proliferator response elements,

PPRE) H e J8& [ Y 1K) 3 10 ANV IR A 1 A DL
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FEISUR G 2555 PPAR WG4, AIAEE PAL-L 3R
ik {HAE, PPARS A PAI-1 ik (i 4E /A oy
THURIEA TG E. A E KD B(TGFR) A AT
ZHE AW INRE, 0 YERR I REIR 1E 4540
ER, IFX As 1 ERYYER. 50K L TGF
& PPAR [f]—F 4> F#E 40, Smad3 24 TGFB IH
Wiede T T, Smad3 Rk AT BRI P L4 i
MW A, Nz 5 AsRAERE. HT
PAI-1 J3 3+ A8 BAT Smad HI45A 47 2, A
It PPARS A 1] fit il ik TGFR-Smad3 15 *5 1 i 1 4
PAI-1 3655, ASHE ST 41 17K 7 M 4¢ PPARS
XN B R K N % 4 B (human umbilical vein
endothelial cell, HUVEC)H PAI-1 3K iX [ 3% W J
TGFB-Smad {5 5 1@ & 7E L /ER . WF5T PPARS
X MR T 15 2 R RIS AE R K o 1R R
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PRT PPARS 75 As & 24K J& i 4E FH$ 48 8 1 s
5.

1 MR57EE
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HUVEC Jy 5 /U577, DMEM £5383E. kN
A M35 % H Gibeo/BRL Al s 8K & 5 PCR A7
% SYBR Premix Ex Taq™ 4 H TaKaRa A #]; HRP
FrRic AT 1gG 8 A Dako 23 ) ; PAI-1 H40E
AW AT, GWS01516 K70 A B2 4 7 5
SB-431542. TGFB. MTT Fl DMSO JiJ H Sigma 2>
ml; SIS3 iy A Calbio Chem A &]; Trizol. FEME4T
YEZ W H Invitrogen AWl Wi - 2 R MEHE R
Mok A & 4 H Promega 4 ®] 5 TNFa M H
Invitrogen A wl s SI%H EilgAE T ARG H
bR )34 Ak 11 B = 4 by 4.
1.2 A%
1.2.1 HUVEC 5097

KRGS T Wk, B~ e BrEemtay, A
ZORFEN 01% IS RE T, W46 10 min, JCH &
A Bz 40 Mo 1T A I E R PBS B IR vk,
WA R B0, B0k BiE, I M199 K7
T AN M, R N FRAR L, LA 20%
B4 MG RS TR AL B G 7%, 2~ 3 Rnl Wi e K
BCRZ, A AR SRR 75 mg/L, % 2~3 AR
Jo B A R AR e

HUVEC i BE A K T 10% 57 4 /N4 I3 1640
MPrE IR, FE IR N 10 mmol/L HEPES,
100U #2721 100U 8555 %, 37C . 5% CO, ¥ig¢
R E R IR, B 2~ 3 RIATR FRAAR, Fh6 4L
B, EORE AR A0 AT S
1.2.2  SEIE RIS - RATHE RNV AN mRNA
(FZRIA

TRIZOL y:3h$240 i &t RNA. UG RNA fifg/K
WA I U T 5N A G BE G A A s/ A oo
ML AE 1.8~2.0 2 [H], HUG RNA 3 ng, #&iA7A)
G HEAT I L S S N . EHL cDNA FF 5 23 51 3k
17526 52 B PCR [ [ (Real-time PCR), [ A& &
25 ul, % SYBR green mix(2x) 12.5 pl, W7 /K
8.5wl, ¢cDNA2pl, L RJF5I#4% 1 ul. PCR 4
P . 95C 10 min, #H44f# 95C 10s, 60C
15s, 72°C 20's, £ 40 MEH, 72°C KEZLAE
S BT R TR PR A WA K.
PAI-1 51 % : L, 5 CGGAGCACGGTCA-

AGCAAGTG 3’, Filf, 5 GTTGAGGGCAGAG-
AGAGGCGC 3'; PPARS 5|#): Lli#, 5 GCTT-
CCAGAAGTGCCTGGCA 3’, TFiff, 5 ATCAC-
AAAGGGCGCCGTGTG 3'; B-actin 5| #7: L,
5" TGCGTGACATTAAGGAG AAGCTGTG 3’, T
I, 5 CAGCGGAACCGCTCATTGCCAATGG 3.
1.2.3 & A Ji B 7F (Western blotting) ¥ I 2% 1
INESPN

Foan Mo 2 fig v M f5, T 4C
12 000 r/min &> 5 min, /PN H W, H
BCA WEHHTE AR . I SR EREZ s
Wb 5 min Y, 1T 12% SDS-PAGE( EFf
HAAL 10 wl, EA BT FEAOL BFE 6 pl), H
%% PVDF I I, WA Qe (0o S 56 AL R0
2% G AW A 4°C WA, K H H— s iR IR
5 E 2h, 0.1%Tween-PBS ¥t 5 ¥X(5 min/ IX), T
TR i S A AR C ) PR IRWE S 1 h,
0.1% Tween-PBS ¥t 6 X (5 min/ 1K), £ [ 5k K
F ECL fb 22 RO & won T X . 45
H Labwork &t UG 50 R g0 i 4, B
A AT R R FE AR 2515 S K B 5 Ak [R1 R
Ak B 0T BB 11 AR 8B 1) B ARLIEAT LSRR 2 5
ST
1.24 RNA THseH:

KB s S 2 R AT B w4 R
siRNA, %1% PPARS #4145 H I B AL
% DNA FIPIHEXT O BE 1 4%, P8I F: & HIM
J7 B (621): Primer forward, UUCUCCGAAC-
GUGUCACGUTT, Primer reverse, ACGUGACAC-
GUUCGGAGAATT; X} M J Bt (NC): Primer
forward, CGGCGCCCUUUGUGAUCCATT, Primer
reverse, UGGAUCACAAAGGGCGCCGTG.

Y IF Rk 8 S 4l e T 6 FLAR, Al e &
B 80%, Ff sIRNA621. JLIXf I siRNA Fli 4t
JI§ JFi4& Lipofactamine 2000 H] Opti-MEM £ 7 i #i
Be, LI 1 3, sIRNA 49K 24 100 nmol/L,
W SEANEA 20 min, £ 40 Hudedk, A PBS UE 1
Wi, FREWIIANEEFREAM T, /EHER
2ml/ fL, SREEAAE 37°C, 5 % CO, T Af 4k
GrEEFE, 6 h JGHIE R IR, ARLLSCE B IR B
F%. LA FAM (Cy3 #nicl) JURbnt e Y db AT vl
1.2.5  HIEAC P Gt 2o My

S0 BT A5 B R FH S B AR U 22 (v £ 9) R,
PALKI R Ty 2257 HT (one way-ANOVA), P4 A LLRER
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AT 25581 M ¢ %65, B SPSS13.0 Ziit 2k 58 1k,
P<0.05 N ZEFABEEE L.
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2.1 GWS501516 3 HUVEC H PAI-1 RiEHIF M
2.1.1  AEIKE GW501516 %F HUVEC PAI-1 ik
)5

Real-time PCR Fl Western blotting ] HUVEC
1 PAL-l R IA, &R KL, S5XFRA R
(0 nmol/L GW501516 41), £ A[A#JE GW501516
(10, 25. 50. 100 nmol/L) &t # , 4i Jifi PAI-1
mRNA Al & [ i £k E (P < 0.05), HFE
GWS501516 & /& 34 n, b i i 5 8 ok, U i
GW501516 W] 3 FE A 1 {2 1 HUVEC h PAI-1
Ik (3 1).
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Fig. 1 Effect of GW501516 on PAI-1
expression in HUVEC
HUVEC were treated with GW501516(0, 10, 25, 50, 100 nmol/L) for 36 h,
respectively. (a) PAI-1 mRNA expression were measured by Real-time
PCR. (b) Western blot shows changes in protein expression levels of
PAI-1. (c) Bar Graph shows the levels of PAI-1 protein expression in
HUVEC by densitometric analysis. The data are represented as the x + s.

n=3 in each group. *P < 0.05 »s the control group.

2.1.2 50 nmol/L GW501516 Ab ¥ AN [A] I i)
HUVEC PAI-1 £k 1 540

HUVEC £ 50 nmol/L GW501516 4t¥ HUVEC
AN [ A (0. 124 24, 36, 48 h) 5, R
Real-time PCR #1 Western blotting £ #l] 41 iy PAI-1
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Fig. 2 Effect of GW501516 on PAI-1
expression in HUVEC
HUVEC were treated with 50 nmol/L GW501516 for different time
(0, 12, 24, 36, 48 h), respectively. (a) PAI-1 mRNA expression were
measured by Real-time PCR. (b) Western blot shows changes in protein
expression levels of PAI-1. (¢) Bar Graph shows the levels of PAI-1
protein expression in HUVEC by densitometric analysis. The data are
represented as the x + s. n=3 in each group. *P < 0.05 ps the control
group.

2.2 Smad3 #1#I3 SIS3 ¥ HUVEC ¥ pSmad3 &
PAI-1 FRiEH) S0

K ] Smad3 1 # #1 SIS3 (5 wmol/L) A1 (5K )
GW501516(50 nmol/L) 4t B HUVEC 24 h J&, LA
Real-time PCR £ #ll 41 Jfi PAI-1 mRNA [#] & ik,
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Western blotting 73 il k& I 4 Jitl pSmad3 [ PAI-1 &
HIRIA. R ER, SRR, GW501516
Al i HUVEC # PAI-1 {360k, ATl Smad3
PRk, T SIS3 FMEHN S 2 M. tt4h, 5
GW501516 H kb # 4 L%, GWS501516 5 SIS3
FL[A] &b HE 21 40 Mo 1) PAI-1 2275 A1 Smad3 R 1L 1Y

Z HHNHI(P < 0.05)(K 3).
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Fig. 3 Effect of SIS3 on PAI-1 and pSmad3

expression in HUVEC
HUVEC were treated with SIS3(5 wmol/L) and/or GW501516(50 nmol/L)
for 24 h, respectively. (a) PAI-1 mRNA expression were measured by
Real-time PCR. (b) Western blot shows changes in protein expression
levels of PAI-1 and pSmad3. (c) Bar Graph shows the levels of PAI-1
and pSmad3 protein expression in HUVEC by densitometric analysis.
The data are represented as the x + s. n=3 in each group. *P < 0.05 vs
the control group. *P < 0.05 vs the only GW501516-treated group. [ :
PAI-1; [O:pSmad3.

2.3 TGFB-Smad3 15 S B H 7 SB-431542 %t
HUVEC # PAI-1 FRix #5200

2t TGFB-Smad3 15 =it 4% BHV 71 (SB-431542).
GW501516 (50 nmol/L) fi1 (5% )TGFB 4t # HUVEC
24 h Ji, Lk Real-time PCR 5 Western blotting %) %)
Kol 40 i PAI-1 mRNA FlE A R £IE. 45 1
N, SXTEAILE, TGFB Al GW501516 $#47] Lif
HUVEC ' PAI-1 W33k, 1 SB-431542 N m] LI
] TGFB HI1E FH (P < 0.05); 115 GW501516 #4h
Ab PR 2 LB HE, SB-431542 5 GW501516 JL Ak # 1)
HUVEC 1 PAI-1 [R5 F (P < 0.05)( 4).
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Fig. 4 Effect of SB-431542 on PAI-1
expression in HUVEC

HUVEC were treated with SB-431542, TGFB and (or) 50 nmol/L
GW501516 for 24 h, respectively. (a) PAI-1 mRNA expression were
measured by Real-time PCR. (b) Western blot shows changes in protein
expression levels of PAI-1 and pSmad3. (c) Bar Graph shows the levels
of PAI-1 and pSmad3 protein expression in HUVEC by densitometric
analysis. The data are represented as the x + s. n = 3 in each group. *P <
0.05 vs the control group, “P< 0.05 »s the only TGFB-treated groups, “P <
0.05 ps the only GW501516-treated groups. O : PAI-1; [J: pSmad3.
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L4k, 28 Western blotting £ 41 ffd pSmad3 £
HRIE. giRER, SXRALE, TGFg 5
GW501516 #J7] 1]l HUVEC ' pSmad3 & 11 3£
ik, 1fi SB-431542 W) nf LM ] TGFR (M AE H(P <
0.05), 1fi 5 GW 501516 M it 4b FE 4] bk %% ,
SB-431542 5 GW501516 4L 4t # () HUVEC
pSmad3 5 H K& W B TP < 0.05), xR
SB-431542 3 7 Smad & A (IR 10K 4).

2.4 PPARS siRNA ¥ HUVEC # PAI-1 &% #)
A
241 ZOGRIMEBT ST siRNA #4305

PL FAM (Cy3 Frich) b n i e or B AT oEA
¥ siRNA #: 4L F| HUVEC F1 24 h 7E9¢ Y6 B0 F
K, SREOR, VO RME N RSO
SIRNA ¥ 447, B NG oA 52 5 A4 Lo A il 38 vy
R (B S).

(2) (b)

(©) - (d)

Fig. 5 Efficiency of siRNA transfection were

measured by fluorescence microscrope
(a) Control group. (b) siRNA . RNAi-Mate = 1 : 1. (¢) siRNA :
RNAi-Mate = 1 . 2. (d) siRNA . RNAi-Mate = 1 : 3.

2.4.2 PPARS siRNA %} HUVEC ' PAI-1 £ik ()
Al

285 YL SiIRNA A1 (1) 50 nmol/L ] GW501516
A#b3E HUVEC 24 h, % Real-time PCR 5 Western
blotting 73 514l 41 . PAI-1 mRNA F1 2K 14 )5 1) £
5. g EoR, 5 NC 4t GWS501516 i I
W PAI-1 mRNA 5 KIS, 1 siRNA 621 Ab#E
411 PAI-1 KI& N (K 6).
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Fig. 6 Effect of siRNA on PAI-1 expression in HUVEC
HUVEC were treated with siRNA 621 and (or) 50 nmol/L GW501516
for 24 h, respectively. (a) PAI-1 mRNA expression were measured by
Real-time PCR. (b) Western blot shows changes in protein expression
levels of PAI-1. (¢) Bar Graph shows the levels of PAI-1 protein
expression in HUVEC by densitometric analysis. The data are
represented as the x + s. n = 3 in each group. *P < 0.01 vs the control

group, “P<0.01 vs the only GW501516-treated group.
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Fig. 7 Diagrammatic representation of the effects of increased PAI-1 in thrombogenesis, inflammation and atherosclerosis

As: Atherosclerosis; PAI-1: Plasminogen activator inhibitor-1; VSMC: Vascular smooth muscle cell; ECM: Extracellular matrixc; VEC: Vascular

endothelial cell.

I R URAT I F WF 5093 B, A O - 1E 8 1
B, As MU BEH ) PAL-1 K P The. B/ ERE
PN T I @ R W = e 5 P [ B N SN N A ER T e
WATLAE N 2% PAL-1 (7K, FEA S EU A
WS A FE . eah, mIRIUAE 40 i bR Can e A
1L MR A5 ) LR AR A ) 8 ik
PAI-1 II7KF. BFFUREH, PAI-1 3 As [ = ZEHLH]
AR AN HR AP IE AR R St A TR, T P LA
MO RITRS, AN S 2 N A1 T e 2 1 55
W YIRS, AR 1) B AN 2 As K
(PR SEJRU IR, A YR A e PR T 5 Bl A T
BRI AR OAR, 1T P VPR ST 05 1 2 i PAT-1 1
A7, Cesari S5SNI TE 7F ™ 55 580E B34 A ) PAL-1
FIRYE A PE RO AR T I E . BRIk, PAI-1
i P T8 T3 3550 PR D 1 e AR AR A o L
— AT R R EE. PAL-1 K [ T e s ] A i
INKSORE T HA B 22 (18 L /N SR A A DR 46 4 B PR
XA M PR NS KRE, 51 P LA
BEmi ek As AR R ALK . Bicakeigil SEWIHIHTF
FURIN PAL-1 7KV v o T i P 3 LAH a1 3
BERIMATE. PAL-1 JEBEAE N B2 4 M@ B M ok, 5
S0P B A et I ) B R I A 8N B T Ak 1
WG e st FE ,  Ind AR JE . R BH BRSSO 5T
PR PAL-1 (1) 504 RIA RSP B 3 v i M il 0%
M B8 2 B ik Ak R R R, PAIL-L [3RIA
Lo R EE AR R A OG. tkAh, i

PAL-1 /K5 g /K3 UIAH DG, H il = 15 A [
B30, v B IR A 1 BRI AT BE S PAL-1 ()36
ik, o = EERE PAL-L S mide A B35, PAI-
5 H ol = e 52 ) S B AH DG 7).

P A D e A R AR TE R As 3 22 146 3))
2, XTI As BEER ARS8 A 250, TNFa
S As I BRAT N B4R L X DI BEA R, TNFa
(1) 4 LB 1 T 75 PN R 4 O 0, AR50 A
HUEVC A%} % KR PPARS B4I% %t 4 B 48 i
PAI-1 KX 520 & nl f WEJ PPARS /& PPAR [f]
WH 2 —, fEO L. M2 Rk s T
PPARq fll PPARy, PPAR® E’J RNATAE Al 255
BC AR T 77 A (2020, GW501516 42 PPARS frIAMNE T
Wosw, Bz 500E. IR, BERE AR
RARE B A5 54 RS RAL, ] RE
eI 4P 24022, PALl 33 v L& 5 PPRE
RIS, 25 PPARS 2 1) I IE R AT AT
4% . K W9 K PPARS Bt 4 GW501516 T T
HUVEC #iJfi, #%iT PPARS XJ A 2 41 it PAI-1 ik
M. 258K, GW501516 {iEiE PAI-1 ik
i JF HZ siRNA HRUTER PPARS I RIE )5,
GW501516 X HUVEC %% PAI-1 [ E il fE R =2 21
], XFEW GW501516 Al L 751k PPARS 2 5
W% HUVEC (1) PAIL-1 RiK. FRATI7E AT &
I, GW501516 AJ 55 TNFa X HUVEC 3454 (1)l
HIAE ], e 8k HUVEC (15, #&75 PPARS X}
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PAI-1 ik A H vl REs2 M HUVEC 39 5H.

TGFR Z 541t A Ko L LR RAE . Bt
BEEZMEYEAEN, R 2EAY¥ ke, b
TYERF M REIE 25 MR EZAEN, I As
— 58 IR I, i TGFR 1 R i3 K Smad3
W5 As R AEREZDIAG, HFFKIN, Smad3
FEDI R BRI B As BH SN . BRSSP UL
MR B . B D, Smad3 i ERiA T LA
(i = = O N R E v S ) R
TGFB-Smad3 i 1 it 21 4 Ak LU K Pt 4 4 FH AT DARS e
BEER 1 F 229, Gl Smad3 5 F LR AT
JU, TGFB-Smad3 {5 5 @iE AT A &0 As 2105
T AL AP R oR, TGFB nl L2 ik
HUVEC 1 PAI-1 %A 1, 1fi TGFB-Smad3 15 %5
T B 10 S R BELE 77 SB-431542 F11 SIS3 N R i
HUVEC 40l g PAI-1 3k, phAh, it X Smad3
B AL BRI & B, TGFB. SB-431542 Al
SIS3 i it %2 M Smad3 H F1 (1 B MR AL 11 52 M
HUVEC ' PAI-1 [f3 k. X645 LR TGFB-
Smad3 {5 %7 i % 7] §& 2 5 PPARS X HUVEC
PAI-1 KA.

BT PAL-1 fEIMAR VRSN « STk SRRl S S
FHOCPESI R AL R R PN [ A1 R B BLAT 22 Fol
PN, BB RO, AR oM
PPARS 4 S MG GW501516 A2 HUVEC
Y Rk PAI-1, FHUESE T GW501516 %} HUVEC
4N ffarh PAL-1 PR (1) 5% R #2800 I 21 PPARS 1)
51 Smad3 & 1T/ 2 1) TGFB-Smad3 5 5 1&1%,
77 T PPARS 5 PAI-1 5 K ik () AT g 2 141
1, MHT I A B4R 78 GWS01516 (1) 25 B 244 H
O HE ) PPARS B 25 W R S (L B0 BE AL, MR
PAI-1 7E As KA J& I AE P AT 1) S0 A 4hs

2 % x M

[1] Zhou B, Pan Y, Yu Q, et al. Fibrinogen facilitates atherosclerotic
formation in Sprague-Dawley rats: a rodent model of
atherosclerosis. Exp Ther Med, 2013, 5(3): 730-734

[2] Tosetto A, Prati P, Baracchini C, et al. Association of plasma
fibrinogen, C-reactive protein and G-455>A polymorphism with
early atherosclerosis in the VITA Project cohort. Thromb Haemost,
2011, 105(2): 329-335

[3] Zhou B R, Pan Y, Zhai Z M. Fibrinogen and P-selectin expression
in atherosclerosis model of Sprague Dawley rat. Chin Med J (Engl),
2011, 124(22): 37683772

[4] Bicakcigil M, Tasan D, Tasdelen N, et al. Role of fibrinolytic
parameters and plasminogen activator inhibitor 1 (PAI-1) promoter

polymorphism on premature atherosclerosis in SLE patients. Lupus,

2011, 20(10): 1063-1071

[S] Peng Y, Liu H, Liu F, et al. Atherosclerosis is associated with
plasminogen activator inhibitor type-1 in chronic haemodialysis
patients. Nephrology (Carlton), 2008, 13(7): 579-586

[6] Lee C H, Olson P, Hevener A, et al. PPARdelta regulates glucose
metabolism and insulin sensitivity. Proc Natl Acad Sci USA, 2006,
103(9): 3444-3449

[71 Hu C, Jia W, Fang Q, et al. Peroxisome proliferator-activated
receptor (PPAR) delta genetic polymorphism and its association
with insulin resistance index and fasting plasma glucose
concentrations in Chinese subjects. Diabet Med, 2006, 23 (12):
1307-1312

[8] Lee C H, Chawla A, Urbiztondo N, et al. Transcriptional repression
of atherogenic inflammation: modulation by PPARdelta. Science,
2003, 302(5644): 453-457

[91 Banfi C, Eriksson P, Giandomenico G, et al. Transcriptional
regulation of plasminogen activator inhibitor type 1 gene by
insulin: insights into the signaling pathway. Diabetes, 2001, 50(7):
1522-1530

[10] Ye P, Hu X, Liu Y, et al. Activation of peroxisome proliferator-
activated receptor alpha in human endothelial cells increases
plasminogen activator inhibitor type-1 expression. Chin Med J
(Engl), 2003, 116(1): 29-33

[11] Kim H J, Ham S A, Kim S U, et al. Transforming growth
factor-betal is a molecular target for the peroxisome proliferator-
activated receptor delta. Circ Res, 2008, 102(2): 193-200

[12] IR, MO, R ¥, 55, Y02k 7] i 7 20 W B 13T 78 == 4
ABCAI ik & 505 5 MBIk Rl AL, 2R 5 2 )
FRRERE, 2011, 38(1): 46-54
Zhou S H, Yang X H, Song T, et al. Prog Biochem Biophys, 2011,
38(1): 46-54

[13] WFELT, Wby dh, ZRa0i, 45 PRI Sk 3% 10X A5 ik i B2
0 1 7 A R AT AT 1 2R T I DU T A 0 A 0 1 £ L
. EER AR, 2012, 27(2): 141-144
Ye G H,Han L H, Li H X, ¢t al. Chinese Circulation Journal, 2012,
27(2): 141-144

[14] Ekmekei H, Gungor O Z, Ekmekeci O B, et al. Significance of
vitronectin and PAI-1 activity levels in carotid artery disease:
comparison of symptomatic and asymptomatic patients. Minerva
Med, 2013, 104(2): 215-223

[15] Sakata T, Mannami T, Baba S, et al. Potential of free-form TFPI
and PAI-1 to be useful markers of early atherosclerosis in a
Japanese general population (the Suita Study): association with the
intimal-medial thickness of carotid arteries. Atherosclerosis, 2004,
176(2): 355-360

[16] Cesari M, Pahor M, Incalzi R A. Plasminogen activator inhibitor-1
(PAI-1): a key factor linking fibrinolysis and age-related subclinical
and clinical conditions. Cardiovasc Ther, 2010, 28(5): €72-¢91

[17] Naya M, Tsukamoto T, Inubushi M, et al. Elevated plasma
plasminogen activator inhibitor type-1 is an independent predictor
of coronary microvascular dysfunction in hypertension. Circ J,
2007, 71(3): 348-353

[18] BRPH Bk, 54654, AL E 5, 5. PAI-1 A ET-1 76 4R LGB KT
)R AL PR A T R R K A 2 R (BE 22 AR, 2013, 38(5):
458-467
Ouyang L, Peng Y, Wu G, et al. J Central South University



2014; 41 (7)

TR, %: GW501516 BT TGFB-Smad3 15 S8 & (€ A B85 Bk A K 410 PAL-1 B9RIE

*681-

(Medical Sciences), 2013, 38(5): 458-467

[191 Ho F M, Liu S H, Liau C S, et al. High glucose-induced apoptosis
in human endothelial cells is mediated by sequential activations of
c-Jun NH (2)-terminal kinase and caspase-3. Circulation, 2000,
101(22): 2618-2624

[20] Batista F A, Trivella D B, Bernardes A, et al. Structural insights
into human peroxisome proliferator activated receptor delta
(PPAR-delta) selective ligand binding. PLoS One, 2012, 7 (5):
€33643

[21] Sprecher D L, Massien C, Pearce G, et al. Triglyceride:high-density
lipoprotein cholesterol effects in healthy subjects administered a
peroxisome proliferator activated receptor delta agonist.
Arterioscler Thromb Vasc Biol, 2007, 27(2): 359-365

[22] Serrano-Marco L, Barroso E, El K I, et al. The peroxisome

receptor (PPAR) beta/delta
GW501516 inhibits IL-6-induced signal transducer and activator of
transcription 3 (STAT3) activation and insulin resistance in human
liver cells. Diabetologia, 2012, 55(3): 743-751

[23] Defaux A, Zurich M G, Braissant O, et al. Effects of the PPAR-beta

agonist GW501516 in an in vitro model of brain inflammation and

proliferator-activated agonist

antibody-induced demyelination. J Neuroinflammation, 2009, 6(1):
15-28

[24] Li H, Ding Y, Yi G, et al. Establishment of nasal tolerance to heat
shock protein-60 alleviates atherosclerosis by inducing
TGF-beta-dependent regulatory T cells. J Huazhong Univ Sci
Technolog Med Sci, 2012, 32(1): 24-30

[25] van Dijk R A, Engels C C, Schaapherder A F, et al. Visualizing
TGF-beta and BMP signaling in human atherosclerosis: a
histological evaluation based on Smad activation. Histol
Histopathol, 2012, 27(3): 387-396

[26] Mccaffrey T A. TGF-beta signaling in atherosclerosis and
restenosis. Front Biosci (Schol Ed), 2009, S1(1): 236-245

[27] Edlin R S, Tsai S, Yamanouchi D, et al. Characterization of primary
and restenotic atherosclerotic plaque from the superficial femoral
artery: Potential role of Smad3 in regulation of SMC proliferation.
J Vasc Surg, 2009, 49(5): 1289-1295

[28] Kim H J, Kim M Y, Jin H, et al. Peroxisome proliferator-activated
receptor {delta} regulates extracellular matrix and apoptosis of
vascular smooth muscle cells through the activation of transforming

growth factor-{beta} 1/Smad3. Circ Res, 2009, 105(1): 16-24

GW501516 Promotes PAI-1 Expression in Human Umbilical Vein
Endothelial Cells Through TGFB-Smad3 Signaling Pathway"

MO Zhong-Cheng, LI Xia, ZHANG Da-Di, ZHU Ming-Yan, ZHANG Qing-Hai,
ZENG Ying, WU Rong, LU Yan-Ju, CHEN Yi, YI Guang-Hui™
(Institute of Cardiovascular Research,Key Laboratory for Arteriosclerology of Hunan Province, University of South China, Hengyang 421001, China)

Abstract Increased plasminogen activator inhibitor-1 (PAI-1) level is the risk of thrombotic disease and
atherosclerosis (As). Our research aims to study the effect and mechanism of PPARS antagonist GW501516 on the
expression of PAI-1. Firstly, human umbilical vein endothelial cells (HUVECs) were incubated with DMEM, and
then treated with siRNA and TGFB-Smad3 inhibitor, respectively. The protein and mRNA expression were
examined by Western blotting assays and Real-time quantitative PCR, respectively. The result showed that
GW501516 induced PAI-1 mRNA and protein expression in HUVECs compared with control groups (P < 0.05).
According to PPARS gene, the designed PPARS siRNA primer silenced the PPARS expression and depressed the
induction of GW501516 on PAI-1 expression. Then, the HUVECs were treated by SB431542 or SIS3, which is the
TGFB-Smad3 signaling pathway blocker, and found that PAI-1 expression of cells were down-regulated.At last, we
found that SB431542, SIS3 and GW501516 inhibited the expressions of pSmad3 protein. These results suggested
that TGF beta-Smad3 signaling pathway involved in the regulation of GW501516-induced PAI-1 expression in
HUVEC:.
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