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EER METRERNEMEICBIT YA N A VFE
TIRAI) =Y T FR—=F— - L LY — .
A TFIRBUIRIZT a2 ) ¥y oz R

FIRRFEEFMEERAMEE T (EE | DE—32)
B OK z20h Py

AR RPN EETHS L0 7)) ¥ SRR E, 1 A0 VIERE, BIUREREZUET LI L0,
BRFELOT, EREHIENICIEIL S 2 ZEWRESINE. —F, 7TIRI/ =% - FrFN—=F— Loy —.
¥ 4 71 (plasminogen activator inhibitor type 1, PAI-1) [ZB)IRFEL DB I BV CEE 2 BE 2 H, 1 > 2 CEHEEC
BOWTLFDMAFLNNVO EANFRESNRTVE, BILA L ATTORKIRL <207 7 — P05 R SN2 EEEER
F e (tumor necrosis factor a, TNF-a) 1 >~ % —10 1 ¥ > (interleukin, IL) 18 &\ o 704 LAEETA bA A4 LiZL o T,
MEMEMEICB T2 PAML OEAIINEE NS, 40, HFEIIHEEY MESHIRAEHR (human umbilical vein endothelial
cell, HUVEC) D PA EAIZXT 5 F O 7 ) ¥V OEFEMREWET L7, HUVEC 131, 10, 100 ng/ml TNF- «  72120.1,
1L 10 ng/ml IABHFETT, 1F721310 y4M a2z ¥V EET, FFEETD04%MEE & TR TAFREEERL, it
RO PALLIRRE % ELISAF v M THIE L7z, 100 ng/ml® TNF- e & 10 ng/ml @ IL-1 BEINIC & o T &4 O PALLIBEE L35 2
B 24 B5 197 12 JEVRINBE O 1.99 + 0.164% (p<0.05), 242 & 0424 (p<0.005)IH8fNL72. 10 uM O k1Y ¥ > 131 ng/ml
TNF- o RI801Z & % PALL % 34.3%4.2% (p<0.001), 10 ng/ml TNE- o FIFT1329.9 % 2.2% (p<0.001), 100 ng/ml®TNF-«
FIBCF Tld 41.3 5.0 % (p<0.005) (ZHIFI L7z, [EHEIC10 pM D F 1Y) 53721301 ng/ml IL-18 fl#C & 5 PAFL % 327+
0.0% (p<0.01), 1ng/mlIL-13 IH T TIL33.5+£03% (p<0.005), 10 ng/mlIL-13 FJ# T Tid 40.8 = 1.6 % (p<0.005) Z#HI L 7=.
JHY 7Oy MEFTIE IR Y SV VIETNF-o, IARIICE DML 72 PALl mRNASHAHIRIL /2. /2, by sy
VOBREBOPAMEADTEY, BLIUOMIZ )& iR HUVEC IC BT 2NN AMIEEE 5 XA hdol &b,
fasy sy sk afilREEELVEEZ SN DEOFE,S My & U I HUVEC B3R O PALL B A4 % B il

T5HZ LTk o TEIMRFE(L DR & R 2 HIIE L ) B HREMEASTRIZ S i,

Key words plasminogen activator inhibitor type 1, troglitazone, endothelial cells, atherosclerosis

DN O ML A O R E L TWB EEZL
NTwa, Thbh, BEX N AT TERMRC 707
7= UM S ENBIEEEWK T « (tumor necrosis factor
a, TNF-q) 24 > % =14 % (nterleukin, IL) 13, +F >~

BIRFEACIZEEIL A b L AU & B AP R R 2 & 250D,
B UMEEAD~< 7107 7 — SR BRI OB & 0% FiE
AnHIAS (vascular smooth muscle cell, VSMC) @ik & 3#EhE 1 &
HMERNBEEY 2558 e+ 218 REEEILLEELLONT

W3, MEMEMERs) a3 7))y, baryKEY 2
Vo, TORxeF L2y, @BBTIAI /=7 - ToF
~N— ¥ — (tissue-type plasminogen activator) & \»- 7=§illiiieRK
FE, TIRI) =S T FR—F— - fRES— - ¥
1 7'1 (plasminogen activator inhibitor type 1, PAI-1), LK1
Lo MBRFOMEEZREL, ZOWHEICL - CHESRE
EWE LT aY, LA L, BRELCERERICENTE, &

FRI1E 7 A198 %M, FR114E8 A23HZHE

A7 +— 3 I7KERTF 3 (transforming growth factor 3,
TGF-3) &\ro 7k BRREET 4 M A 212 & o TAEHM
HRDOPALLIZAER SN B K F O AL SN, i
PR Z &AM 6N TWAD, ER, BEMIZDH, MR
B EERERY, 2HBRFLHA A YIEREYICE
WAL PALLIBE D R HRE S, PALLEBIIREL Ol
HFD—2LEFEZLLHRTWA.

Abbreviations : AP-1, activator promoter - 1; FBS, fetal bovine serum; GLUT, glucose transporter; HUVEC, human
umbilical vein endothelial cell; IL, interleukin; KRB, Krebs-Ringer bicarbonate; MAPK, mitogen-activated protein
kinase; MCP-1, monocyte chemoattractant protein 1; NF- «B, nuclear factor-kappa B; PAI-1, plasminogen activator
inhibitor type 1; PKC, protein kinase C; PMA, phorbol 12-myristate 13-acetate; PPAR-y , peroxisome proliferator -
activated receptor-y ; TGF- 8, transforming growth factor #; TNF-«, tumor necrosis factor «; VSMC, vascular

smooth muscle cell
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Fig. 1. The structure of troglitazone.

—%, 4 A YIEMEREETHE MRS VU, M
BETEREESFT VY I VRE, HRLEREAETSEY
IVEELo Oy B NEREN (D), MHEERE, 1
YA RN, BYXUREREIRETLIOL2D, B
RO, ERZEENIEL) 22 ErFEEShTY
5. —F, BREB{icET A b sUyrOBEEMRICEL
Tid, VSMC DHGE & #EMFANC & » THHI SRz T LK
LxNTWB DD, F7 B, Yokoyama® it b 24>
Fyafife, BIURERMBICBIT L EEEMLEEFL
(monocyte chemoattractant protein 1, MCP-1) %R % +t 1)
¥ UL, BREEALICH L CEBENGRISREF T AR
HWAHHIEEFRELR. F£2C, 40, v bERERRRAERME
¥4 (human umbilical vein endothelial cell, HUVEC) % fi\v»T, IiL
EHEMEREROBRFELERETFN—oTH % PAFLEAID
RiFT Oy 8V OEEHRICOVTIRE L.

MHEELUFE

1. fHRaksE

4705 6 ACHHUVEC (S48, ®F) AL, et
7 4 71 % & F > (Upstate Biotechnology, Lake placid, USA) %
WA LIZ12RT I AFy 755 7L — I (Costar, Cambridge,
USA) 121 R&$H 7219 2.0x 10MHOHUVEC 2 #H&E L, 37°C, 5%
COf v Fan—y—RTay7VIy METHET, 2.0%
&R (fetal bovine serum, FBS), 12 ng/ml 7 & fihHi4),
10 ng/ml & PEEHREERF, 1 pg/ml A Foavirr,
50 ug/ml ¥ ¥4 ¥y, 50ng/ml TV RT )Ly BERA
72 M P MR AR b (SRR THEEL .

I. ¥4 rha 2#BICL 3 HUVEC » 50 PAL-1 EE

HUVECIZ¥H A b 4 ¥ 2T 2 24 MAT L ) 04% FBS &
MEVEOA*SOMEANLMBERE L CEEL L.
HUVEC 2 ##t 2 B TNF-« (1, 10, 100 ng/ml, ENDOGEN,
Woburn, USA), F7-id##2 B IL-18 (0.1, 1, 10 ng/ml, R&D
system, Minneapolice, USA) 77T, JEFHETIZT 04% FBS &
SOMBENEMBEREEL I TURBMITEEL, EROM
Ja b iE & rERERING 6, 12, 24BREIRICIRILL, —20°CTHUER
L

W. ¥ hHAFH PAL-L BEEICHTZ rRTUEY

DT

HUVECIZH A M A4 v EBRELTINT 5 24FFHRT & Y 0.4%
FBS L i B 0 A % ST ME A LA EaEss i TR L 2.
HUVEC (243 % BITNF- « (1, 10, 100 ng/ml), F 713z B

118 (0.1, 1,10 ng/ml) FET, FEFLTICTO4%FBS &, 1
F1310 uMD M F ) 5y (28, KR ECMENE
MR I T24RM I CEEL, SROMBLELER
B G 24 RS R 22 L HRAL L, — 20 CTHUAEREF L 72,

V. ~O4Y 4 >0 HUVEC ICXT 2 MRS O&E

PRRTIAFy 7EETL— MI1IRDAD 2.0 X 10'EOH
fafcigiEL, 3> 71y MEL/ZHUVEC % PBST3H
e, 0.025% MY 7Y v/ EDTA Bl (Zh#3) 2HNT,
WEE 7L — bR EL. )Y - -2 UMK
BEEEER L, MEREIERERAVC, EMBEREEELL.

V. rOT YA REHRD PALLL EEORRMEICET S

ra ) 8 RERDPA EAEOT AR T 5720,
IV 7NIY MZELZHUVECE 10 yMO bR ZY) F ek
100 ng/ml @ TNEF- o % & T I8 P R A R 2L R 5 3th C 24 B P 5
% L7, Wi LiEERELL, PBSICCHERRRE % 3 EE#HE,
100 ng/ml TNF- o BT T HIIHE % 48Rk L 7.
24T L ML FEEFFWL, — 20 CTHEBRAE L.

V. PALLBEAIE

HUVECK:# LD PAILRE * “EH Ak % B\ ELISA
% b (TintElize PAI-1, Biopool, Umed, Sweden) |Z THl%E L7z,
PEPEHIE 7O P a3 VW 72, TP Y XA PALLHLK
Pa—F4 vrENETL 70T L= POFRIZI0 1D
SRR L, WEI%E LRI, WET Y IABLUE L
PAL1 4ZHEE (0-40 ng/ml) 20 p1% £RUTHZ, 50 plO~IVF
o ¥ — VRS L FPALL FURERML, ERT2EM, &
B L7-. AEOWEEE, RELEEHE200 12 MARRTISSH
RB L. 3 MBEEES0 plEMA s e L%k, av) -
<4 za7L—h- J—%— MIP120,2 2 +ER, Uzbi
%) 12T 492 nm OURSLEE %5 L, PAL1EEHE#RA & PALLIR
ErEELl. A3y P TOREBREIL0S ng/mT, MEXN
EREIE1.9%, MEMHEBREII24%TH 72,

V. RNAfHE /¥« T0y MER

1. 2 RNAODHH

ar 7 NI MIELZHUVEC % 0.4% FBS &, 100 ng/ml
TNF-¢, F721310 ng/mlIL-15 % & e M8 P9 R Al i ZER 8 112
T, 10 uM® PO Y ¥V OEET, JFEEET CRMEE
L. LbiEkEsk, HEMREREL PBS T3 HHEER,
ISOGEN (v ®R>» V-, BU) 2EHALT, 1V FFTT >
Feo 7= P i bt Yy AEPICCTARNA RS L.

2. /¥y - TaOv T4y

20 g ORNAREE 1LIM VLTV TE FeEi1.0% 7
Ha—AZF N ECERKE LA, RNARZS Vb F A0 x
7 4% — (4 K> FN* Amersham, Buckinghamshire, UK)
ENEEEL, RAREERIT o

3. AT FAE—a v

t » PAL-1 mRNA R O 0 — FEBME#HNT ) T2 7L
#9 F (24-mer : 5-GCACCAGCCGTGTCAGCTGGTCCA-3) 8%
Ju—7+ LCEALA. 7u—74 [y-?P] ATP (6,000
Ci/mmol; 1mCi=37MBq, Amersham) & DNA 5 SEi#E# -+ v b
(MEGALABEL, Fifiss, B % vy, 5 RGEREICTTH
— T OEHE T o7, 42T, 4BEOTILNA TV ¥4 E=Y
g v EfFor g, 74F—1cm’®H7zY) 0.2 mld Hybrisol I
(Oncor, Gaithersburg, USA) H'C37°C, 24WH, PP CE# N
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LEPAIL TR —T N TV FLE—Larkffol. "7
N4 E=vark, 7405 —1370°C, 105D 20X SSC
(1XSSC; 0.15 M #fbF b L, 0015M 7 B+ Y
2) /0.1% SDSIC X 28 1¥kE LTV, KIZ37TC, 105HD
02XSSC / 0.1% SDSIZ L 22k %172, 714V —%
UM, 7V A A=V TFIAH - T4 VL (Bt
T4 L, ER) ICERL, AT TT TR0
%, SAF - A A=V TF I 4% — (FUJIX BAS1000,
L7 4 VL) UTEBHRETHRAL 272,

V. 2-F A% -7 a— R AAR DK

RRTIAFy 7HRET L~ P ETIRSD 20X 10MAD
WIaEETHEL, 270y MOEL/ZHUVEC %, #H
D AR DIRES %17 24K ATA & 0.4 % FBS % & A 72 A
R FeREEE h CHERE L /2. HUVEC I3 100 ng/ml TNF- o £ T
FEETIZT 04% FBS &, 1E40310 yMO bRy 7>
% & e M55 PO R M A SR 3 12 C 24 BERBE3E L 72, HUVEC X
PBS T3 E#EHH, 5% CO M » FaX—¥%—HT, 37T, 30
SR, BEREES LT A - ) YA (Krebs-Ringer bicarbonate,
KRB) C#E L7/, 0%, 227+ % - [1PH] Fra—-=x
(Amersham), F 721274 *¥ -7 33— A (Sigma, St. Louis,
USA) &€ KRB & 5o MK ICE#EEEZKREL, Kkl
7201 mM 70 LF > (Sigma) % & A 7SPBSEH CHMILE % 3
Elped L7z, WIH2% 0.1% SDS THfiE L 727%, REhEHiams
YrFL—var - auryy-—TllELL T/, HBRNES
BIXEHER S » b (BCA protein assay reagent, PIERCE,
Rockford, USA) THlE L7z, £ THOHZEHEIIMENRAETH
FL, TNF-a BLUNTZ) % IERINBEDOREILY A K HE
EEE100% & L% TRRL 7.

K. #haEeaah

HEMITER L ERRECRR L. BROEYEOFEE
BRERBHIED 2 VRETIT o7, p<0.05 ZHEHENHE L &
L7z,

1200
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800
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400 -
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200 A

12 2'4
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Fig.2. Time course of TNF-« or IL-17-induced PAI-1
secretions from HUVECs. HUVECs were treated with 100
ng/ml-TNF- o (@) or 10 ng/ml IL-1 3 (O). Cytokine-induced
PAI-1 secretions were increased in a time-dependent manner.
Data are expressed as X = SEM (n=3, *p<0.05, ** p<0.01,
T p<0.005, T1 p<0.001 vs. control (H)).

34 #

I. HUVEC 50 PAL-1 BEICHTIH 1 MAHA O
ES
100 ng/ml TNF-a, 3721310 ng/ml IL-13 7F7E T T 0.4%
FBS % & {8 PR M 235 #h 12 C HUVEC % 24 BSfI35# L
PAER, TNF-o, IL13WTFhoH A A4 yOiFc BT
b, B o) PALLIREE (XRERIARF MM L7 (0 2).
L. ¥4 bHa 58 PAI-l BECNTS FOTYEY
OHFIHFR
PALIEEAIZNTA MOy 5V Y OBEBEHREZRFT 57
&, TNF-¢ (1, 10, 100 ng/ml), F72i31L-18 (0.1, 1, 10 ng/ml)
FET, EFEETICTO4%FBS &, 1F7/21310 yMO P

—
~
=]
=
~
-
L
<
a
0
TNF-a (ng/ml) 0 1 1 1 10 10 10 100 100 100
Troglitazone (uM) 0 0 1 10 0 1 10 0 1 10

Fig. 3. Inhibitory effect of troglitazone on TNF- « -induced PAI-
1 secretion. HUVECs were cultured with or without
troglitazone (1 or 10 xM) in the presence of TNF-« (1, 10,
and 100 ng/ml) for 24 hr. 100 ng/ml TNF- ¢ increased PAI-1
secretion to 1.99 & 0.16 times the control value. Ten xM
troglitazone significantly inhibited TNF- « -induced PAI-1
secretion (41.3 == 5.0%), and this inhibitory effect was dose-
dependent. Data are expressed as X + SEM (n=3, * p<0.01,
** 520005, T p<0.001 vs. TNF- o alone).
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Fig. 4. Inhibitory effect of troglitazone on IL-13-induced PAI-1
secretion. HUVECs were cultured with or without troglitazone
(1 or 10 M) in the presence of IL-13 (0.1, 1, and 10 ng/ml)
for 24 hr. Ten ng/ml IL-1 3 increased PAI-1 secretion to
2.42 +0.42 times the control value. Ten xM troglitazone
significantly inhibited IL-1 3-induced PAI1 secretion (40.8 &=
1.6%), and this inhibitory effect was dose-dependent. Data are
expressed as X = SEM (n=3, * p<0.05, ** p<0.01, T p<0.005 vs.
I1-13 alone).
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) ¥y & Ete B I RERE M2 T HUVEC % 24 RERSS
LA (M3, 4). M3ZHET LI, TNF-« i FHUVECH 5D
PALL 4 % BRKFHIHME €2, Tabb, TNF« R
o PALL EE A B £%399.3+ 71.7 ng/ml THHDIZILL T, 1
ng/ml TNF- ¢ “C14518.3 +29.9 ng/ml (p=0.20), 10 ng/ml TNF-
o T3 646.5 + 16.8 ng/ml (p<0.05), 100 ng/ml TNF-o Tid
796.0 + 64.1 ng/ml (p<0.05) (Z#ML7z. 10 yM D BT ¥
&1 ng/ml TNF- o ## T O PAI-LIBET 343+4.2%
(p<0.001), 10 ng/ml TNF- ¢ Fli# T T 29.9 + 2.2 % (p<0.001),
100 ng/ml TNF- « $#F Tid 41.3 £ 5.0 % (p<0.005) (Z#PHill L
7o 12, M4IZFET LSS, IL13 IEHUVEC 5 0 PAILE
EFEEREGICHEMESER:. Thabb, IL13 ERMED
PAL-17E 4 845399.3+71.7 ng/ml THH DI LT, 0.1
ng/ml IL-13 T14590.6 £ 46.7 ng/ml (p=0.08), 1ng/mlIL-13T
14 680.0 + 22.2 ng/ml (p<0.05), 10 ng/ml IL-13 Ti%966.0 £
51.8 ng/ml (p<0.005) |Z#ANL 7. TNF-« & FEHEIZ, 10 xM D
Fu s #4301 ng/ml IL-1 3 FI#0Z & 5 PALL % 32.7
0.0% (p<0.01), 1 ng/ml IL-13 BT Tid 33.5£0.3%
(£<0.005), 10 ng/mlIL1 B RIHF Tld40.8+1.6% (p<0.005) I
mHLz, —, bUsSY - TA—HEEEICCho s Uy
DEEEOFEERF LIz A, FayY ) IRRMEE
L HIEMERTRERZD LN (rRZ) ¥ U IR
B, 84.6% ;10 uM b Z ) ¥V L URIIBE, 87.1% ; p=0.60),
SEOREIER LRERETE, tarysy s itk s
BEBEEZVWEEZ LR,

. tOdU&gJURRERD PAL-1 EEOFHIME

PALl BEEOTHHMEERETT 2720, Y7 ¥ ik,
24 M = L OHUVECH & LiFH O PALL #EZfIE L7 (®
5. buyY sV RERUBRETCIX S SV DOPALF
1 IR R ARG L /22, 48RRI by ¥ 3k
WIMBEE KL T, FELERALN 2D o7,
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Fig. 5. Reversibility of TNF- ¢ -induced PAI-1 secretion after
troglitazone removal. TNF-« (100 ng/ml) -induced PAI-1
secretion from HUVECs cultured with the medium in the
presence of 10 1M troglitazone was decreased significantly
compared with control 24 hr after troglitazone removal, but
this inhibitory effect disappeared thereafter. Data are
expressed as X = SEM (n=3, * p<0.005, ** p<0.001 vs. without
troglitazone).

V. HUVEC (IZ#{F3 91 b A4 554 PAI-1 mRNA H(C
W rOdy a2y oiERhER
100 ng/ml TNF-o, F721210 ng/ml IL-13 I & » T,
PAIl mRNAZRIRIZI > bo— Lz LT, BEo»icsEmL
72, =7, 10 pMD Y & VIETNF-« F 72 IL148 12
& 0 3B E & 7 PAIL mRNA % #1%] L 72 (1X16).
V. HUVEC |[ZH U 3BRAHKIIHTE bOd UL/ 0
-7
74279 & 512, 100 ng/ml TNF- o THIMLE % 1T - 72D
BEEL Y A A O EXEIIIERMBED 92.0 + 10.0% (p=0.46), TNF-
aBLU MO T & ERFRTLERE ORI AL, FERIN

TNF-a - - + + - -
IL-1B - - - - + +
Troglitazone - + - + -
PAI-1 mRNA
28S rRNA

Fig. 6. Effects of troglitazone on cytokine-induced PAI-1 mRNA
expression in HUVECs. HUVECs were cultured in the
medium containing 0.4% FBS with or without 10 M
troglitazone in the presence of 100 ng/m! TNF- ¢« or 10 ng/ml
IL-1p for 8 hr. Total cellular RNA was extracted and
electrophoresed, blotted, and hybridized with **P-labeled PAI-1
probe. Northern blot analysis showed that 10 .M troglitazone
inhibited TNF- a- and IL-1 3 -induced PAI-1 mRNA expressions.
28S rRNA stained with ethidium bromide is presented at the
below of this figure.
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Fig.7. Effects of troglitazone on 2-deoxy-glucose (2-DG)
uptake in HUVECs. HUVECs were cultured in the medium
containing 0.4% FBS with or without 10 .M troglitazone in the
presence of 100 ng/ml TNF- « , or with troglitazone alone (1 or
10 xM) for 24 hr. Measurement of 2-deoxy-[1-*H] glucose
uptake was performed as described in Methods. The 2-DG
uptake in each group did not differ from the control. The 2-DG
uptake obtained in cells pretreated without TNF-« and
troglitazone was taken as 100%. Data are expressed as X =+
SEM (n=6).
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B 132.6 £ 32.0% (p=0.25) TH Y, bz &/ » IERINE
RELTHEEZERIRO N ah o/, FifIS, bosrysyyy
HETLE TOBID AR IOV TIE, 1 uM 25210 M
PRV VEMBEEE A, FERIMBED86.3 £19.4%
(p=0.35), 122.4£27.1% (p=0.39)TaH h, L& L ¢
HEZIROON D7, —F, A ¥A) ¥ (20 pg/ml) #F
ETTOHUVECIIBIT2HEM D ARSI L72AS, 1227
RIS HER Y A BTS2 e o ).

% =

£ 2 PSR A YR YIHMEERERBEORETH 2
T, BREIEOERETL 2581 v X)) Y UE, &
ME, BIEME, Biis Vo REDHEEOREBELRL TWE
EEZLNTWS, EERBENL, baryyyrifigs
NBaFTVN T rREHRIEIZOL R) VEGIERSREL, Wit
HERREECREREARETAI Z Lo s, BIRELOTE,
ERFHEBENICERILS 22 ePBESNS. 4H, HUVEC
RV, BRWILOEREFTHEPAI~ND O T ¥V
OFBE L Z T, BIRBALIZET 2 FROEEMREER
L7 BILERE A >~ 2 Y IAERETIE, MYEPALLRE
MBLERETZDO 2 LHPEMENTVEH, 4RIOBREHZB VT,
PAL1E5EIZHT A 4 > ) U RMAEIZ L 2 HBLBNT 27
O, 4R reE&ERRIERESMS T CHUVEC % §3
L, #¥4 b h A4 &ML R2IZRT LI, 4FTOR
£90 L ERE TNFo & IR &) ZODRERLH A P H A4
VB ERTEME I HUVEC 25 D PAL-1 %558 L /2. A E 0%
BT, PALLIEEOHEINL24HOREERIZEEL TALR
S e s, HIMLZPARLISHBAOKRE 7 — VR TIE R
{, A4 MH A4 28 - TEHESN/-HUVEC AT D PAL-1
EEMEAERTAEEZ LN, 72, N3, 4IZRTITEL,
Y)Y IR ERAFEIC PALL EAE XIS AR 2R
7o. B, Kato Y 1%, F#H LEMKIZ, HUVECEH VT
INF-q 2L o THEEENLPAIIERE ba /)y vy, BE
A 2 VEFMSNER D -2 THIEA 7 ) ¥ ik
THIEEFRE LAY, ZOMHBFIZHS 23Ty A
W, EEIFIo MRS 8 U L B PARLREBINHIAS, FH
DHMNAFE - L 2 WREME L TET A0, AREELEICL A4
Mg, bo2 )y U REBROPALLELEOT MM, 2o
WHUVECIZ BT AHER Y AR RIZT ra 7)) 57 0%k
DRE AT o7, FORE, +o Uy VLo, 4
MBREBIIEDG RSNV E, PR YY) &V Y REROPAL
VBT HMEERALNDEZE, %6 UICHUVECIZBIT A4
Whrdzhar) s ) r i B8 e 52 00w2 806, PALL
EEOHHNIMIBEFLEIE S SO TIE AV EFEL N,

ba gy OMBEORER Y AMIT EEBIZONWT
&, BEF TIZVSMCRIETHMIE % v 72 { D h DR A5
b A, Kihara 52 (3 b1 &) &V 2 HKEINR VSMC TOH
D A& L iR A (glucose transporter, GLUT) 1 0% % i
MEEBZ L 2HE L. OhsumiH® 3oy ¥V rhA
YA URBRERENBETAIEICL T, BIEIICBI AR
WY A& EGLUT 4 OFAHNMT A Z L 2HMEL TS, L
L, BEFFB~LEFHATIE, PRI AR AAIC
NT2 0708 DPHBICOVWTOHREIT R, HUVEC
KB 2 4EOMFTIIDOTOHMETHS. MWEEIZLIY b

)Y OB AR RZTHESRLLIBFLLT, £
KERLTYWSGLUT MBI LW BR2b2 &, 25TCH
B2 T OREEL D A& % JE LT\ A GLUT 12 OFREITKED
RVSMCOBE LR L AWM R EVFEL LN, 4,
HUVECIZBEWTAGLUT LRI I LT ha sy & /o
Wk BEEERIZTH, SOLLEIBRPLELEZ LN

EHIICEEIE, ba sy vy U HHUVEC 2 5 O PAL-L ik
TR, 4 b4 2Lk o THE S A PALL mRNASE
FOPHIT A 2R L. ZOFRIZ IR Y 5V ViR
FRBRALVANNVTPAM BETIHITAZ L2 RETA. PO S
VETHRA M AL o CHEESNSPALLEEFRR
I AHFEE LTRUTOZo0OWHES/Z2 bNb, —
2, BEERFE AN LREFEELEEH T 2WEETH
%, TNF-a V) REY ¥ vH 54 F (lipopolysaccharides)®,
TGF-8% Lozt A M i 4 ¥ HEBEMRNA L~V TPALL B
EERFIETAIEARESN TS, TNF-¢ & IL-1 B I3 PR
JROBRNZREIEEER, BERFT 75— — - 70E
— & —1 (activator promoter-1, AP-1) D&KL HIEE R F «B
(nuclear factor-kappa B, NF-«B) ®iE1k % /- L&z FRE %5
BYp™. —%, PAFLRRIEELR S V7 FABBERHOVL
DOHhDFA P4 L AEBENRNF-«BOFHEEEEZALT
FEEINLE, pusr)svriftREhaFTVIV A
R, BEMROMEFEREEREFET AN F XL Y —
LHFERRE M L 7% — y (peroxisome proliferator activated
receptor-y , PPAR-y) D) # ¥ FTH 5 2 L AHBL T3¢
® ZOPPAR-y OiEHILIZ X - T, {EHEE - EEFELR
F# (signal transducer and activator of transcription), NF- ¢ B,
APl DOZ20EERFIEHI Szt vy mEF SN TS
0 PPAR-y I FICHRIFHIIBICREBR L T2 4%, Fotofiy
TOEBRLEEZ>VWTRAHTH . Larl, R,
HUVEC |2 3\ T b PPAR-y ORBAMR SN TE D, b o
71) V' VIZHUVECIZ8 W T, PPAR-y #iGtk{bL, BEEH
F, EXUINF-«BEIHT A LIZL T, PALEAEZET
SEDLTFEHAEZL HNA,

o, POSUESTIET L ML Lo THEEINT
PALL B{ZTRILEZHHMT 2008 FE & LTI, WRERET
DY FFVEBEROIGIAHITENE, TNF-o & IL15E<1 b
— ¥z Yt b7 e 5 4 » ¥+ — ¥ (mitogen-activated protein
kinase, MAPK) ##% % &rtrwv {2 A O Hlk e 2 gl L,
PAL1EEA XM S LN H B E SN TWDE, —F, 7
0¥ 4 »%F—+ C (protein kinase C, PKC) DIRiHHITH 5 7k
VR —gb - 12-3) AF— bk - 13-T+t 7 — |} (phorbol 12-
myristate 13-acetate, PMA) (X PAL-1 /B % WH4 5 Z LA 5
NTWaE™ EHE#HIbus) s 7 APMAR L > THES N
PALIBEAICHBERIEITIELEREFLICEZS, oy
)& U IEPMABIBIZ & - THFE 2 /- HUVEC 5 @ PAL-1
s, 76 NI mRNAZB & W4 AR E R/ REET—
7Y, TORRDPSD MO TSR A I A R
o> 7 VB O TR ER, & (ICPKC # 72E PKCUED
FTHOY TV EIHL, FokERE U TPARL I & ¥
AEFELEZONS. MEMBIIRT S ba ) ¥y oEE
e RS MAPK B2 AT 3 LW MEI A SN, Bl
& BEBIR D VSMC DiEsE & HE, 7% b UM PKC &4
OWME Oy F MLz &) B Y%, MAPK ¥
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F =2 & 5 MAPK O EMLLED F i 20+ 5 Z L2 &
ST, Mo gy R AR (basic
fibroblast growth factor) X7 ¥ ¥4 F ¥ ¥ vk o THFE S M
7-VSMCHR 3 L7 L v A s %65, LaL, Bl
ETR a7 8 oEHBRFICO VTSI TH RN
EHS L, LR EELITALIDICS & 5 % BN
PHETH D,

SEOFERPCG, FT7 ) Y2 REA O MEMIIT Y
HEBGEHAETETARE/MHR ENS. Yasunarib ™ d b0
7 A I TR S - EEIR TR o Byl &
EEMHT A LERELTYWS. Lowb Vi3 ha sy vy
A5y PRBIRO/AN— YEEETF MBI MENRLEE
MRS A Z A L, MEMEMAICH L T, Gralinski
5 EHEMIIIH LY F IS e a s g TN
Rl o B E A I L 72 EH& L T b, Yokoyama &% 13,
HREILOFERERIIBVWTEELZEsEI v 7077 —¥
2 HER N 0 IS % 2o MCP-1 %I T5 o)
YUY DHEBERE LA, bR S SAE P AF Y
FeoAaMlE, BIUREMBEICBITAMCP1EHZ T S
CEERBEHL, FRFNEEESCIRELORE, ERIZWTL
TFHHREETHTRENHL 2L FHEL TV S, T4,
w7077 —=CICBVWTPPARy RiEMHLTHZEIIL 2T,
FHEA NO AMBEBIUAINY Yy —ZRKARHAOKE
T R2TNF-o, I-1p, ILBEV oz REWTA A1 DRE
BT 2™ LwnyfigErdl), 77000 REHTS
BRLRBRTELEREzETAILEELZONRS.

4AE, EHIZHUVECIIBITAPALLER L /) ¥y
PRI B Z L ERLE. SHEOHERM»S M7 ¥V T
FERERE R A v A ViEHME, BEREYTYUESELIILIZL
2T, FEICBIIRTE LML T2 DS, EEMICImE N
MR L CEIRRMESL & 00 5 & TTREME DRI S 7z, BRIR
Bich, sy kbR, A R IHMETFEBERAE
HEIZBWTIMEPALLBERAT 5 I L RESTHE N,
MY K B IMAERETERICHE ) PAIIEHOETIC
A, MM PALL B3 % EHIIH L T 5 WA
2615, SHORFD»S, PALIFEHET & ) HENE
RELHHEREEo by ) ¥ v i3, BREREIZBIT
KMEEDOTICERLER THLLEZ LN

# Ed

HUVEC Z I\ T, PARLEAICHT A PO sy ¥V OB
BIRIZOWTHRE L, LTOMR%E.

1. H4 A4 228> THE SN/ HUVECK & LiEHP D
PAFL% F1 7)) & 0 SE BRI IHDHI L 7.

2. bEF)FVEHA ML IZE o THEE /- PAL
1 mRNA % i) L 7=,

3. SNV oRETEREINEEC L B EMRKICE
BEyBbhdro7zl b, b7y rBEEREOPALEAE
D HME, BEE MO TY S RMATHUVECIZ BT AL
NRARICHEBZEZ ol b, PRSI VIZES
MEFEEE WV EE L SR,

4., PEDFERIY, tay) ¥V IFHUVECIZBITA
PALLEEA % HEMKIT 22 LI2 L - T, BIRW{LOTRK L&
BEMIEL S A REMATRIE S .

&t i

RERZDIERA, HRE L2 WEELHEMERY £ LB/
B—-HIRICREL DB BT ES. 4, REEBOMIBEVZE
FLAANEREM2LIE REEIRER L 5. REICEH
FEHSRL2MEDEHD £ LASRRKEEFBE-HHE-HEED
HEEFIBREOELERLET.
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Abstract

Troglitazone, an insulin sensitizer, is known to improve glucose intolerance, insulin resistance, and dyslipidemia, so it was
suspected that it might also inhibit the initiation and progression of atherosclerosis. Plasminogen activator inhibitor type 1
(PAI-1) plays an important role in the pathogenesis of atherosclerosis, and its circulatory level is elevated in patients with
insulin resistance. The biosynthesis of PAI-1 in endothelial cells is stimulated by various inflammatory cytokines, such as
tumor necrosis factor (TNF)- « or interleukin (IL)-13, which are released by monocytes/macrophages under oxidative stress.
The purpose of this study was to investigate the direct effects of troglitazone on PAI-1 secretion by human umbilical vein
endothelial cells (HUVECs). HUVECs were cultured for 24 hr in media containing 0.4% fetal bovine serum, both with and
without troglitazone (1 or 10 M), and in the presence or absence of TNF- a (1-100 ng/ml) or IL-1/3 (0.1-10 ng/ml), and the
PAI-1 content of each medium was then measured by the ELISA method. Twenty four hours after the start of incubation, the
PAI-1 content in HUVECs treated with 100 ng/ml TNF- « and 10 ng/ml IL-1 /3 had significantly increased to 1.99 = 0.16 and
2.42 = 0.42 times the control value, respectively. 10 «M troglitazone significantly inhibited TNF- « - and IL-1 4 -induced
PAI-1 secretions from HUVECs. The level of inhibition was between 29-41% with the varying concentrations (1-100 ng/ml)
of TNF- ¢, and between 32-41% with the varying concentrations (0.1-10 ng/ml) of IL-13. Based on cell viability, the
reversibility of PAI-1 production, and the lack of effect on glucose uptake, the inhibition of PAI-1 production by troglitazone
is not thought to be due to cytotoxic effects on the HUVECs. Northern blot analysis further revealed that troglitazone
inhibited the expression of PAI-1 mRNA. Overall, this suggests that troglitazone prevents the initiation and progression of
atherosclerosis by direct inhibition of PAI-1 production by the HUVECs.




