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fm ¥ 4k %]+ (Cell adhesion molecules) » # % ifs J & 1
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ERE
Expression of cell adhesion molecules (CAM ) by the endothelium
and the attachment of monocytes to endothelium may play a major role in
the early atherogenic process. Chlorogenic acid ( CA ) is a phenolic

compound present in coffee, apple, pears, berries, almond, artichoke and
aubergines. Previous study indicated that CA possess antioxidant activity in

vitro. In this study, the effect of CA on the formation of intracellular reaction

oxygen species (ROS) and expression of CAM in IL-1p induced human

umbilical vein endothelial cells (HUVEC ) were investigated, and compared
with the control probucol. Our data showed that the inhibition of LDL

oxidation (ICsy) of CA and probucol were 3.1 £0.4 uM and 5.5 +0.7 uM,

respectively. The Scavenging ability of DPPH radical (ICs,) of CA and

probucol were 36.3 £2.7 uM and 41.8 + 3.1 uM, respectively. CA

dose-dependently suppressed IL-1B-induced mRNA expression on vascular

cell adhesion molecule-1 ( VCAM-1 ), intercellular cell adhesion molecule-1

(ICAM-1) and endothelial cell selectin ( E-selectin) by real-time PCR

analysis. CA also suppressed IL-1B-induced the production of ROS. We

observed that CA attenuated or blocked nuclear translocation of nuclear

factor-kB (NF-kB) P50, P65, P52, Rel-B and C-Rel stimulated by IL-1p,

which in turn attenuated CAM expression at the transcription level.

Furthermore, CA significantly reduced the adhesion of humans monocyte

III



cell line, U937, to HUVEC treated IL-1P in a dose-response manner. These
results demonstrate that CA has inhibitory effect on proanthersclerotic

mechanism in Vitro.

Key words: Chlorogenic acid ( CA ), Nuclear factor-«B ( NF-«B ), Cell

adhesion molecules ( CAM ), Atherosclerosis
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% s kA v (Atherosclerosis )
(= ). BFREPE KA T iy 2 % g B

BIRARALFENE A EYRERET > KA a Y e ke
WEEOFEREL CBEARIL > A AR LS BEAEITNEE G O R
Fo BA G AT EEG LG LR S B RO
T~ Mas BORR MR ERMEARE c C R EARE KRR S R AR
Bz A ML I A d NS¢ A R s @ Ag Y
EPEFRBEH A FlA Rk BARBEFE LT LA oA L BARKY B
PR T E A & ek i B B AR 1Y AR A 2 s eh- fBTR
Foo X FHFANAER N FER S FRERE R B% 0 H AR PR
b0 0% B R B2 B ERF - 500 (Lusis, 2000 ) o 5% 5 % AT
g alded o @ hItERA L A AR FH A N e Rl g 5l
dev B EH 4 BB R € 5l4sc UL R @ R 7 (Navab et al., 1996;
Kreuzer et al., 1997; Ross, 1999 ) o & = W 7ETH 4 52 = R F]¥ » &
v R AL 1C I 16 3 50 % (Lusis, 2000 ) > @ %93 4 it % o 2t s
L= RFEY > K- K2 xL @ﬁfrﬁwf»ﬁjﬁﬁkﬁibj 2% 2 B

%o 4Bl 9 o



i g X 7 e BRI VAR By P 2 £ BB 3 B ( Stamler et
al., 1986 ; Grundy, 1988 ; Grundy et al., 1990 ) » 4 %48 7. » $ #% 345 2 AT
SR F R AR R 0 AT R LS R ER T
o FlptdedmE ki 7 A1 L F BT M ( Glass and Witztum,
2001; Libby et al., 2002; Mikita et al., 2001; Gram, 2002 ) - ",f 1% R AR
A8 gl ded i Al e e B3 b SR R Bk R kg o 800%
PRA R T S e BEE S MEE R AL FR EE e R
Wl ~ ® 5 Pg 2 F & BPRpL--- X ( Ball and Turner, 1974; Stam et al.,

1989; Gey et al., 1993; Church et al., 1985; Wingard et al.,1983; Hulley et

al., 1998; Herrington et al., 2000 ) » @ A dFH F k¥ F I > 3 @+ XL Flen
R EEAERE R > 4ot LDL B BAT G 0 § RR L
%P LDLER K 4r > @ H 4 LDL X § L se¥ i € > % 5 518 5%
AR (Yo Pk A LDL X %E.‘ﬂ?‘]“ﬁf o] B 7 L% I ( Goldstein and
Brown, 1977 ); #* *F4v Apo B AL F]i#E & 4 ] & ¢ i3 & LDL ¢+ £ 24
o Ap¥ten s F Y - % kv HDL h& = A %] Apo E £ Flik Fag B¢

Bkl Al VA 4 o B EORSERA AT A% > Apo B AFIPI% ) R

¥ e s o i 20 6 3 4058 (Caligiuri et al., 1999 ) o



(2). B RA o B iEAE
Bk A - A TR Lee B T EEF T e

(smooth muscle cell, SMC) &3 # &2 fm ¥ *b {F B ek i (extracellular

matrix secretion) *73lA=¢n g p gk it (intimal fibrosis) ° 1345%

F 2 s (World Health Organization; WHO ) $f&: 7% 3 e/ it #77T ch

TEHCFe ? R R e~ n R AR R A E U T B

P LA gk B2 BT o FIRRGRA S -

e SHIMOBRPE N B R kB SDRLEER IR R

I A =1 BIRFERF E S E RS EE € (American

Heart Association ) /1 % g & 5 s eFofi 2 32 56 58 14 > s PR aJ5 R AT 10 ooy

BA LT BHRERRP

Type I lesion--A= 4P £ (initial ) @ & # P BB a3 ff 30w 4 o0t o b
o wBE 2 IpE T E A o

Type II lesion--#5 ¥ i% & (fatty streaks ) @ @ #%a § p W2 £ 0 PP &R
FOLEIF S e iE R g s g e 12 0
B e ik ame e A GaEa) o

Type III lesion--* R F# £~ (intermediate ) %”ﬁf 0 Gmve b g e g @ d

i F B IR TRE PR - RS R ATRA



T3 5 2fqe
Type IV lesion--#> #% &5 % it (atheroma) @ 4 F it 4% kAR P& m & {7
SRS A £ COLE (S
Hid o R F )0 ARG ATRR AT SRR
Type V lesion--4k &8 %5 % i* (firbroatheroma) @ % ¥ 7 %734 2
Tircmiz 2 R b B ARG S S B E
Frenrs o @R A DB R AR T BUBE B - SR
ok b o
Type VI lesion--4f 3 F# £ (complicated) * o # &4 1 2 5 42k o
B ERE FHE B LTE L AR B
@ Ross #1999 # 4 4 e Ll%r‘ s BB PR s R R (L R A LT e (B PP
(1) p R e s i 7 2 (endothelial cell dysfunction )
FARRAL g 2 G - AT e - BRBEAR AP LR
£ %5 # 0 4 2w (endothelial cell) % 3F o @& N A& Jm¥e cnid 3 P8 4 >
AR F YRR A A 0 R R TN A F R S TR A B

% 1t ¥]+ 4r ¢ myeloperoxidase ~ nitric oxide synthase? 15-lipoxygenase

—\\

T3 it g it AP AR g9 (Ox-LDL ) ( Heinecke, 1998;

Steinberg and Witztum, 1999; Cyrus et al., 1999; Harats et al., 2000;



Knowles et al., 2000 ) - Ox-LDL ¢ i endothelial cell % .Ak*F F]+ (cell
adhesion molecules ) +4c @ E-selectin ~ P-selectin ~ VCAM-1 ( vascular
cell-adhesion molecule-1) ~ ICAM-1 (intercellular adhesion molecule-1)

% ( Cybulsky and Gimbrone, 1991; Dong et al., 1998; Collins et al.,
2000 ) @ @ T cell? ¥ %426 n 7% (monocyte) B>t a F & b I 18
BeAs T PEY c OX-LDLY 8 Mgy fg chie® o b £
4% it 13 MCP-1 (monocyte chemotactic protein-1) % MCP-1 &4 X %

CCR2 ( monocyte chemoattractant protein-1 receptor ) =1 % iF #1 &

( Steinberg et al., 1989; Gu et al., 1998; Boring et al., 1998; Han et al., 1999;
Gosling et al., 1999 )

(2) e km% (foamcell) % #q75i% 4] = (fatty streaks)
FEPE S LB I F PR E P b} § % M-CSF

v

( macrophage monocyte-colony-stimulating factor) #:58 > @ & it &

E e
fm¥e (Qiao et al.,1997) - Evgimbe ¢ % @,ﬁ‘-“{f—?ﬁf 2 % BSA-A ~ CD36 %
74:Ox-LDL ( Suzuki et al., 1997; Yamada et al., 1998 ) » # 5 #-Ox-LDL
FHEL e N 0§ Evin®? 55 5 Ox-LDLPF » ~ & "B ~ g F
A i pom A e ke o § e R me B R bR ’g R+

AG R Fg iR o DB (S 0 i@ (R lm¥e € A_w apoptosis £ necrosis gL /5 ( Colles

etal,1996) & e 7= {50 R AKSE D HA N e N SEEE R 5



g omdl s @ igidt 7= dhw? € 255 3 7+ (necrotic core ) ( Bennet et
al., 1999 ) o 3% 7 1.0 B2 fmse i A P& E R ~ 5y H R B @ ¢ “Gruel” ¢
= o "Gruel” & — fBAE R i P BB B0 0 A S BRI 1 BB
B
(3) A= g amp o aty (fibrous plaque and fibrous cap )
FALen? W Eeimie g 2o g PP 0T cellf®* @ 24 = cytokines
(Thl1~Th2) @ 8¢ — & 8 Hd % F &% 2 (Hansson, 1997 ) » 2 ¢t % ]
g F T picmie 2 B L ke » ¢ 4 iIL-1(interleukin-1) ~ TNF (tumor
necrosis factor) * fm*s ek > Tk e gk € ilden F TR eiere
I intimag* subendothelial ¥ o gt #b > b g T vtz e ¢ B A S A e ¢
A B 3¢ (extracellular matrix proteins ) i#_i¢ 2 = & &ty (fibrous cap)
@ Hegruel B F o A5 ARG RA I paB o dp il (E £ R B R AT b
H 2 RiEARd A H Sy s a A s i s Tl - A SR
(complex lesion ) FFE £ o
(4) 2= % & ¥ s (unstable fibrous plaque )
TR A LA ¢ F) P T R R A B A £
A RINEIRE I BT AR R RERS L

2o {FRE R - Hilden > (Davies et al., 1993 ) o 5 g



4o b rE Rk s X TR F iy R A e
G AR A P R R 0 R BRI T s S
AT 4 € FlpaBeph B o @ B ¥ B 2 tissue factork @ 9 A
P G R E c o A g A FL - IR % F R
SR s e 0§ TR MM < A FEE Gn i~ x> (Leeand Libby,
1997 ) @ HRCIHLE ~ 7 b e 4 o BRI A 1 sasl el 4 29

JAE R R e T G - FF e d o g e ﬁiﬁéﬁ#év’ﬂ i
T ERBH e ErEwme ¢ 2 E AW £ F-9 % (matrix

metalloproteinases ; MMP ) » p* ig & fi& ‘w2 “b 2L 57 ( Galis et al., 1994;

Carmeliet et al., 2000 ) - T cell» ¢ & # interferon » @ #ri|w g T Fiim
LR R o @3 Ly <Ry I L "’A‘Lﬁ_,rﬂw @ngzgﬁ

Ao BFSIE L P aR R b i) A o



(2). Bl A i i i (pathogenesis )

T E Sk 3F S F KA ek M TR R AL 1) 2 T iR
Fl s B¢ g i i3 4F B (oxidative-modification hypothesis) % 3f i &
J& B3 (response-to-injury hypothesis ) ( Ross, 1993; Ross, 1999 )& 5 *
FETHEL PR F Y BB BIRRA AT R A Py R0 (low
density lipoprotein, LDL ) 7% it (Quinn etal., 1987 ) ¢ 5 - A % & 74
3¢ ¥ i 34 (LDL oxidative modification ) % 7% % b 7% #1H K
Zhfp A GF BRI PG n ERP AR LD
(endothelial dysfunction) *r& 2 2 F &5 B chipi » JBGRLEP 1 &
A o 2 fop A R BT A S g UR s Mo T o
B BB ROp A AT
1. % i i3 4 B3 (oxidative-modification hypothesis ) -4 & & *5 3o

% i 2 4 (LDL oxidative modification )

PRyt F o MR Ry AP HRL g2 0 gL HE
B Rl nitt > B2 BB BE M AN AR R Y
(MM-LDL) ( Quinn et al., 1987 ) > »* MM-LDL ¢ 3 % & ¥ me 4 4
T+ o Pl Paoflee b g BY AF- wnlcg st T

FR R 0 - W hF o RFARE Pskle e AT L OB e



AryEasm B 0 AR AT ehe (R dm e o AR E R R 1Y 2 ) = B
( Diaz, 1997; Lusis, 2000; Schwenke., 1998 ) - m & i# 8 2 45 33 Ox- LDL
B R P i eh e & 0 3F 5 P BT 0 Ox-LDLewE £ §
M 42 el 2 1+ %] % ( Heinecke et al., 1984; Morel et al., 1984;

Steinbrecher et al., 1984; Parthasarathy et al., 1986; Hiramatsu et al., 1987,
Frei et al., 1988; Sterinberg et al., 1989; Lusis and Navab, 1993; Jialal and

Devaraj, 1996; Steinberg, 1997 ) o

72T % 5 MM-LDL % Ox-LDL &% 78 4% 4

(1) MM-LDL¥ itig ¢ & 3f (leukocytes) £} & ¥ & [ chgbrip (7%

(adhesion) -

(2) MM-LDL¥ §ljp & fmbe & a4 it 7]+ MCP—1» 8% & i 3R ¥
HPme it p Lo > 283 0 AT 3 2 F (subendothelial
space) St IEH L2 ETFEae

(3) MM-LDL* ] p A& ¥ & ;Zmacrophage colony-stimulating factor

(M-CSF) » &% 8 53 2 v 5 Evgimbe o
(4) Ox-LDL ¥ 73k m?e crdf it 4+ BT > ® € "UAF|Evfimre cafh ) 12
Hegq bRl gBY 3 % I RFER -

(5) OX-LDLE ‘e & Mt » € @ N L Jmve chzd i0 2 3 » § ¢h & 03¢ " v



(6) Ox-LDL ¢ i< o FOEEY BB AL Fehd R 4ol E o A
interleukin-1p ( IL-1B) » @ IL-1B ¥ F @& T jfitmiz 3 4 &2 0 L o
v m FREFENFIEH o

(7) Ox-LDLZ 54t 4] > 4o gplasminogen activator inhibitor-1
e 4 =~ 3 5 tumor necrosis factor (TNF ) £ platelet —derived growth
factor (PDGF )4 3 > @ & u /] 5 e B (5% 355 o

(8) Ox-LDL ¢ #r#]d endothelium-derived relaxation factor ( EDRF ) *7

ML F AR G B R R F o

2. p A i %43 (endothelial dysfunction ) -3 4 & & iR (response-to-
injury hypothesis )

% Ross #1986 1993# (Ross, 1993; Ross etal., 1996) =13

B2 BER AP A XFRERM Liwes 20 @ & o
CEIFCY ey Qedzgs SN RN - R R N R R g R
FoIFEBGET (dodip it F AL dundog SR E R4 (shear

stress) ~ F TRABSEMT ) (L E PG T (Ao UE Bﬂ’r‘&E Bop2 3 R
Sed o A) s S RE S RA B F (4Ox-LDL) ¥ k2 B2 o

FRGTERP AR AN A AL - F B APHELIF U

10



R o

EEE R A CF B2 A o BFLF RE S8 i A
i ~ % Lg% (inflammatory cytokines) 7 % fe o @ X D|3F i cp A Jm
e g kot At — fAAERIEPE 39 (adhesive glycoprotein) - 2t & 3-
6B R AR DE P 2 T T Ik P RS TR S o
PERN AL dmre ~ B Piohimie BT T SR € A sE 5 AR FIS (F 3
E-selectin ~ P-selectin ~ VCAM-1 ~ ICAM-1...%) > @ p L lm¥e g2 T jfrv

fn e Q) 7 e s - b AR T 4= BT (chemoattractants ) v 4rH PEIR it AR F-

4y

v -1 (monocyte chemotactic protein; MCP-1) ~ x /| 74 2.4 & 7]
( platelet-derived growth factor ; PDGF ) £ # jx 1] % %]+ ( colony-
stimulating factors ; CSFs) % > @ deif & w2 B2 FAR'REH =1 0§
PO fem PN H BFzRd av- B 4 B F) S5 2 wve ek (cytokines)
TR A E L B o B s #5151 A vy BT (45 5 £.0x-LDL)
BEE 0 A AR F]F R F nE Pk o~ i F % Ross, 1993;

Rossetal., 1996 )« o ** 00T chig g » 30w g P S BB R KA T

(D) j 3nde % posofs 223 4 > 2 Eefim®e ~ T = 3R T svimie B

11



2)2 % 4 2 drelastin fiber protein ~ collagens proteoglycans °
T

QB)Ermmiz p = R H I A A2 R mbe o

12



S8 -pd AgF itBR4 (oxidative stress)
5 41900& NA=Hpif o v B 7 F ¥ (Gomberg )F T p d A (free

radical ) €773 & 1992+ 4 Fapg > pd AL4ph- BLAF S RF

H

St

a2 WA AT F(Halhwelletal 1991 ) 2 48 &
A AT 2GR T Y €4 4 pd A (Evans and Halliwell, 2001 ) -
Blde BT R Y R BT A w o AL gﬁ*\"‘ﬁli R S S
H ) ¥ * ( Warso and Cand., 1983; Taurog, 1991 )p% » ¥ ¢ 22 p d A& >
Mo AT A ) AR O g A A g d Ko ik
HRRTLZZH(DAPEFAELQATMEHALZOQ)ZF AR T
ko~ 5ot R B (McCord, 2000 ) o d 3t pd AAEE - 7 42 F
F 0 F v 3l4e— @ ¢ e 4 F & (chain reaction) 0 H ¢ & 454
Jo & engi P~ (hydrogen abstraction ) ~ 7 3 # 1% (electron transfer )

= (% (addition )~ ¥ it 1¥* (termination )¥? 7 ¥4~ J&( Kehrer, 1993 )
GEIGECEE RS R TR RE RS (E O IS RO E LY
oA d epd REARGIF I ARES RN BY o0 K
B ML F b R R R G
( Cacciuttolo et al., 1993; Kehrer, 1993 ) -

¥ hehpd AT A 553 (reactive oxygen species, ROS) v

13



w1 % (NOS) A <4 Edb s o &5 :42% - p 4 & (Superoxide; *Oy ) ~
3 % it p d # (Hydroxyl radical ; *OH) friE ¥ i* & (Hydrogen peroxide ;
H0,) ~E ¢ 34§~ ('0y) ~= &k (HOCD) ~ &5 (03) ... % -
mEEE e -3t (NO) ~- 3 it§ (NOy) &g L apep
d & (\ONOO') ...5 > o d A B AR FLE 4 ¢ (McCord, 2000 ) »

dog pd AL FL LB AFEEAD & e ¢ cGMPE s
it ( Zheng and Storz., 2000 ; Lander, 1997 ) - @ NOE_& % & B £ a3 4 &

-
F 72— >

o

BF G PP B B ke crt 5 o

FOORA A 4pd Y g iR T e
(Sies, 1991 ) e FRGET » 2 BN 54 — FF i F v $ip d &
AL BT T ER - TR REEFILR ARAN T AR
Lot Bot ~ B 3 Rt (F  ABAYHT LR e ? A 2 P
d AE S o TP e ARA L R 7l enis T (Hyslopetal., 1988) > # ¢ £

¥ Redox TEE M & 1Y}k iu( Sies, 1991; Jacob, 1994 ) » L BR8N 0%

. SETIEY ERE YR
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—). Bd ARG EeRa R it

Pl AZFAIFELTFIARF ~AF AP 0 B G RBDFEE
(Gilbert et al., 2000 ) » % 3 314z $ Jeng i (€% Ry W EF b o
ERwmieL A= cMPFERIEFNNEATHA I AADL B
SoMpF CRAMFTVERF I L BAAMAROFE L 0 4oF PR
i ;i Chypercholesterolemia ) ~ % s #%( hyperglycemia ) ~ #% # J ( diabetes ) ~
s #% 55k AT 14 ( Cai and Harrison, 2000; Napoli et al., 2001 ) » fx F # it
%3 2 RifEBM (atherogenesis) P { A F- €& &£ d o 27 5 o

AR ISR TSR L L FF 2 BFEE %E (ROS) 0 2 H el )

M F R b gad 7 Harrison et al., 2003 A7 FliE 1§ B TRk e

FUURAME  BRGEKACZFEY > JH - TE R
THFERT > e A AT A 4 aE g R € T E L e oo
it FAFL S #EEFFELE ‘F?Pigﬁ‘—:}‘ » e N iR B S

Mg EFE R e X)L o do A FFIREIRPN L w7 (human umbilical
vein endothelial cell, HUVEC) ~ * #f ik ¢ 0 A ‘0% (human microvessel

endothelial cell line, HMEC ) ~ % }+ g w2 ( A549 lung epithelial cell line )

AL

e mre A A4 E TS Pl > Hy0, ANOEA €+ 2 o i

_— T

Flehrd Rt AP > Gl4olL-1B% TNF-aF r2 A5 d 58 4§ %33 24 4 F)
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FNF-kBevd it > iem 318 LA A F B2 3 LF o fTiEs %
S A - Ao s L B L R e 4 3B 5 ( Wang
al,1999; Lum and Roebuck, 2001; Schreck et al., 1991 ) - 17 T if i‘%‘}é e}

B i o

(=). B % & (reactive oxygen species, ROS )

X F¢ehg 2 % xeh= € i F (triplet oxygen, *0,) F &0 iE
g BRI F B A = E 3 B2 g3 A F o d NFEMEY it
Faf A fos et g2 W8 By (2 % L) (‘Sauer and Wartenberg,
2001 ) A REAEE T ¥ B E A2 FEy 0 H T A A BRI RA T
FREL €A REE > A SRS Y o BEE T R R
F AR eFex ¥ % (mitochondria respiration) ~ =4 » e (arachidonic
acid) #7533 & f# (lipoxygenase) ~ % % & fis (cyclooxygenase) -~
iw?e & 2% P450s (cytochrome P450s ) ~ % #& ¢4 § it fi= (xanthine oxidase ) -
NADH/NADPH # it fis (NADH/NADPH oxidases) ~ - % it § & = fis

(NO synthase ) % i ¥ i* fi¥ % (peroxidases ) % ( Cai and Harrison, 2000 ) -

o
3\

RS T BN E £ B R L ENLE S P PN

N

d A

PEEF TR R o HERRA X A
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F
ey
W
4.¢
T
k=
B
ETTRS
=R
=
i
=%
4
S
i
=
X
3
N.
o
pa i
B
ETTRS
oy
&
4y
(s

02+ei _— > ‘Ozi
i%ﬁ%’@*%@%ﬁﬁﬁﬁ%%’E£§%$4éé%%@@ﬁ

FREATAS Z %2 2 %4

J
|

Tl
A

iy @ cEmApd A ¥V gL
PSS L AnG T F R A PR D RN &8 o mx T
dgk2 g o B d AT Ok P Fee 2 Y T3 Bifsad
chi e § (L5 Z NADPH § M5 > 2 ¥ il i5d o @ chf 482 30 FF

fv* @ & # (Halliwell, 1996 ) -

R AT RN - BB £ BT (Cu” oor Fe®') A 4 Fenton
reaction ( Gilbert et al., 2000 ) > # # g4~ e p o 2> xiFg v
w2 B RGTRANRTERT I A B IV ETIRI

3 pd ok s it fF (superoxide dismutase, SOD) i£# @ %k :
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0, ++0, +2H" _ % | H,0,+0,
AHy+ 0, +H  —» AH + H,0,
s FE B e BTt o 2 B g P RRBRE B A2 0 RiES
L a2 A %’F,‘.E} catalase figtit @ oK o
3. == pd 2 (Hydroxyl radical, *OH )

SAPY ATVRAMP A BEERF A D A2 - T FIA A A2
Wakde BT 0 E foa DA F R AT B4 2 1 £ e ka0

)

A RE PR ST X-ray ~ y-ray ~ Bk R EGE RSP 4 € A 4 & §anEg

b3

P

Hzo 4hv>°H % 'OH
H,0, ++0, +H ———» H,0+0,+ « OH

H,0, +e +H° ——>» H,0+ + OH
AP D RFRER > REENE-LAA LD A T EFL
i+ ehF fis( Diplock etal., 1998 ) » i3 & § it @ A b » ¥ & PRS-
RAR BT R E e ) S TR & # Y L HDNAY g
i (7Bed Sefer) (F% > 3w 3T s 5= & % %(Diplock et al.,

1998 ) -
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4. % it *5 % (lipid hydroperoxide, LOOH )

Wi T RA TSR A AP AN RS EY
IR (e A e KA 2 e Sy TR E s 5 A
* &2 4y s L (polyunsaturated fatty acid, PUFA) + » FREM 237 £
BHEHIHB A AN 3T AL RRROEERE - S H B S B

( Cai and Harrison, 2000 ) » * 4 2. ORI E IR R

=
4
!

—h
!

T
pal

vy

Fopd PREATEY > A EReE N LR B SRR A5

(2). F1F Bird iR RA
A E - G T flgcwre 8 4 {os i (Sauer etal., 2001 ) &1
FRE 7 g e 3 3 foa L RERORHRA g b (T BT
7|22 KB E(Napolietal., 2001 )H 2 &
¥ Agd @ &g F]5 (transcription factor) 4 : nuclear transcription
factor kappa B (NF-x B) -~ peroxisome proliferator activated recepror-y
(PPAR-y) » kP B8 Flendk 1 o
2B E e e s Tt ~ A B L e B w2 £ o

A1
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3TV B wmre s dmie k2 4 K F) S 4o L M 55 -o (tumor
necrosis factor-a, TNF-a) - ‘w?z @ % % -B (interleukin-1B, IL-18) % +
# % v (interferon-y) -

4.8 B mre & {7 4758 v ¥ = (programmed cell death ) 2 /&= (apoptosis ) °

5.4z oxidation-sensitive regulatory pathways & ez 3 i¥% » @ if 3

T B IR AL 1 A otk
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Fo & F VR BARS Y BRI
(= ). "3 %9 (lipoproteins )

o 3-v  (lipoproteins ) e = 5 "EFfs Pq 8 = AL H b g 97 & g
R E s H oo B d PEYRRL AR - AL Ty B T o (apoproteins ) 4 :
#7739 B (apoprotein B) ~ #7#v9 C (apoprotein C) #1ie =2 8 & &
Bied o HN G AT EA D] EBAET AR LT AR
(chylomicrons) ~ &= ™ % & "5 3% (VLDL) ~ <% & "3 %9 (LDL) -~
"% AR ke (IDL) 28 % & %3 %+ (HDL)

Frdee g dee B P 2 hd Bl s TEd 4 & 4 L Apo A~ Apo
B~Apo C~Apo E % Apo (a) » % e ei%q 9 #77 F eiiThvo fAE 2 4
397 4pk o fiFF-% ehFt it 4o D Apo B~ Apo EF A M % B fg v B X B

(LDL receptor ) 33 » @ H B4 ‘m%e ¢ £ B vg g 3-v 18 X ‘mfe oo gL oh
TR0 2§ e Sy Fed N Bpenpt F S I 2 ] 0 drApo AP ePApo
AT ¢ 18P pik P /Pe T A% fie 25 4 28 f= (lecithin/ cholesterol acyltransferase ;
LCAT) /it » @ #HDL# & 9" B fip 1 §1 2 HDLA) & = B g 3] 45
e ERd imho Fd PELTRAJET KA dd L T4 1

( Kreuzer et al., 1997, Steinberg and Witztum, 1999 ) -
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(). M®A&% v (LDL)

MR Bed S G R 95Tk Y ensbRAf £ 4% 0 £d VLDL §#4 =
Fat i fgifs a3 A IDL - # SIDL# 4] 5 LDL - LDLE - ¥ -T35% j75 %
18~25 nm e = enA Bk &k F 0 & ZIN AL R > B F A2
LDL#% A& 4 *+1.019-1.063 g/mL > ¢ F—d F 2% 14+ o 5 4fLDL} ¥
4 16007 fi i "2 BIfE ~ 500-600 B * fiz it *& F) A% ~ 800 &% & ~ 170-180
= paH 7 fig 2 — ®apolipoprotein (apoB-100) - T =% & Z 2500-2800
kDa = & BLDLA> PHERIT A 5 ffig B T afo KR 2 2 i 42 e
SRR R B R RS 0 e A RS - BATRY

= 550 kDatfapoB ( 7 45361 & &) “T % - & BLDLA + P 7 3

@)

-12

i & =+ tho- tocopherol » £ LDL ¥ 3 & enp JRdd g i & > H 4hendns

v A 4-B-carotene ~ lycopene ~ ubiquinone-10% > 3% & 4 *+0.1-0.5 % 4 +

2 R o LDLe& 3% 5 £ 9 5 5 27001 % s A+ » B¢ - L % B4

e

PRk 0 B & fh- fd G TR e (linoleic acid Cis2) » A M w7 ¢ 7%

TR DA E R 9 5200 mg/dL > H ¢ 965 %d LDLAT4§+ B 1 % Fle

# o TP DL e 87 " B et L LA B o

#LDL & 2 § »eéfk fmve o 8

BofT o A Rk R UETE A ALY G il

LDL ¢ 3 4e fe oo B TR $p etk oo LDL e % g7k ¢ et
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* ¥ (halflife) §532~3% > MB A& 539 80 Y7 d 54> ¥20 %
Ad % Rl s e je? A 4.5 d LDL& X F (LDL receptor ) #&P~ -
7%?1: d receptor-mediatedi2 /¥ ¥ nonspecific endocytosis = ;% i& » fmPz 2 ¥
’?%Q‘\:‘ °

7 R %k ¥5 8 7 LDL receptor 7% ac £ ¥ S A e ORI R g
st (familial hypercholesterol ) &, o B¢ ¥R ke LDLIaAE A 3 4o &
ZFE %o e 1 gk ' (Goldstein et al., 1977 ) » m A LDL receptor # %
P ¥ TR0 § o & P cholesterol Jk B " X pF > ¢ &_i# SREBP
transcription factor;% i %_# LDL receptor =~ & # 1% ( Brown and Goldstein,
1997 ) & #-# ¥ e1aLDL receptor gene knockout & i 2 lack functional £
dv b E i 4o t iEé 12/15- lipoxygenase gene over expression 0 I H ¥

4 f % als e A 1 4 5 € B 4o (Harats et al., 2000 ) F]t > F A BR G <

I

(ALDLYg 7 s ¢ > LDL-L A % 5 X 3]- & § 1 ¥ 3 duca 4§
i &F > LDL ¢ #& % 5 ¥ 1* 13 & 3| cALDL4c © minimally modified LDL -
oxidative LDL % small LDL ~ dense LDL% - &t % it i3 45 4| c0LDL 32

» 3l ACE PR R (Y 4 el B .
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(2). MR ARPgHo g 1%
LDLeng it &~ f8d pd JKArsldecng 4y F B4 > 277 LDL?
Pg R kD Fing B AR qEig b oenec % (Jialal and Devarj, 1996) -
P eng 42 G 0 A B £LDLP 4R EE B2 e B Ay chPUFAR
F v B4Ed FEF (F a0 ZOH #y 7 % Fenton reaction # *RO)
¥ PUFA (polyunsaturated fatty acid) _ shbis-allylic site:i& {72 p o 2
(hydrogen radical; *H) ehig# » &% 2 2 B4EnE R0 )= L =%
(conjugated diene) - — & M & P v § 1 fF o B X g iR gk
fL 7& MTEZ PREL
Y& 7% ¥ (lag phase)
LHE ended kAL o B PEE R KB R Bew A DTS R L

PR RAO R T WA R R R0 R itk o

1A

5 W) ey A Xh2 BB A JEE BT G lag time 0 02 g
%R g 39 chyg i F 1 (Raaletal., 1995) -
2. # 74 (propagation phase)

FH KBy by jb,ﬁ#%?{?;ﬁ»%ij;%; v MR R P v gé\: WL

\F’b

RELFEREFHEAE -
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3. & f33¥ (decomposition phase )
RS FEERER AR AL s R o
Ao ABrdomel e pg bl e AR AEM Y F R
2 AR,
1. fove kMo Borgim e ~ 300% T f veim e L et B T e
o & WATEMF FF (40007 ~ «OH ~ *RS ~ *RSO) » £ o &k &
BHr+ (3 S ) Bt aey it 2
2. 2% x tidclipoxygenase  ((15-lipoxygenase 5-lipoxygenase )
xanthine oxidase - NADPH oxidase ~ phospholipase ~ myeloperoxidase
% 5 307 @ICPUFARAE =B chf L 4§ 157 o
PEEE CALDRFEEY LA AT F R hh i L ES
$oo Pi- HEAH I ME AT > B TP D KA G HLDL
4 end-9 F (apoB-100) & {7 % i 2 &4 ( Brown and Goldstein, 1986;

Sterinberg et al., 1989; Halliwell et al., 1995; Jialal and Devarj, 1996;

Steinberg, 1997; Westhuyzen, 1997 ) @ fdev B g t3& > 5 > F
apoBX T f d B K g B chsc L 0 € Bd BRI iR

(lysine ) £2 2 i=ps & F I & Y&k & chg-amino group ¥ ¥ 1* & $ cfEsg

2 B (cross-linking) @ # 2 Schiff base » @ & LDL# & it § 7R > %
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fm a4 o pL BT 3 i 2 LDL% £ 4 LDL receptor ( B/E receptor )
AR o B od EeEime & I 2 %‘-“f < 48 (scavenger receptor) #TF¥I% o
H ¥ & 3 & Pe-amino group (T * fE AR ¢ Fmalondialdehyde (MDA )

4-hydroxynonenal ( 4-HNE ) £ hexanal ( Jialal and Devaraj, 1996; Steinberg,
1997) - i85 it 23415 > apoB¢ %74 » ¥ d R AEZD 7 o Kreuzer¥

( Kreuzer et al., 1997 ) 3p 15§ 1 B 47 15 FrapoBi & HjEd Neg /i 71 &2

7 K'/T\ REFRE o m 2 EFH A G 23 0p2 ML i;ﬁ’gix/f
2R o
B & Had v @ LDLP % FeiB§ 5 o Ferns % (Ferns et

al., 1997) Ap 1 4 B S50 LR g BEOLDLE 1t o d 4F i Lt 2
2 Fenton reactions% 1 4|40 T

Fenton-like reaction ( to generate *OH )

Cu’ ++0, — Cu' + 0,

Cu' ++0, +2H" — Cuv*" + H,0,

Cu’ + H,0,—Cu* + «OH + OH

Initiation of chain reaction
LH+ e+« OH— L + H,O (linoleic acid)

Propagation of autoxidation

L +0,—LOO
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*LOO +LH — LOOH + <L

FPRIEE S V37 R EF AR FLDL o dedE iz & b
LDL ( minimally modified LDL; MM-LDL ) ~ % > % i* ¢7iLDL ( extensively
oxidized LDL; Ox-LDL) -~ #8# -] ¥ % & B «~LDL (small > dense LDL;
sd-LDL ) ¥ #& i 2. LDL (glycated-LDL; Gly-LDL ) % > 35 A # %5 e
tAH B EARY AL R D4 (Steinbergetal., 1997) ¢

LDL#% it d 3t % 5 § AH K ? REP 7> @ ¥ OX—LDL?K?‘?”,%
XA F g R ARy P mmiEd HRl 2 4 e k& M POX-LDL %k
i LDL% i e42 & (Jialal and Devaraj, 1996 )o 88 ¢k § 5k #» ¥ * & |¥%7
LDL% i enfg R en> j# 5 41 * - & 3 &% * 2 ¥ malondialdehyde

(MDA ) ¥ - &~ 3 enTBA % ¢ » #& % 7 thiobarbituric acid reactive
substance (TBARS) ° ¥ ¢+ # % F »ziv ;2 4p & 47 K& BILDLPN &
4 zBe g spichy € 0 77 (7 5 LDLi0% 1+ 4g4% ( Jialal and Devaraj,

1996 ) -
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(B). § A1 MG A5 bv &8GR (T

B R A T A - R KF AR 0 T 5 RF AR TS Ao
modified lipoproteins ~ monocyte-derived macrophages ~ T-Cell » £ H i
5 F AR N F]F T R G A A B oAb IR RAT 1 SR
Fp 3 ¢ > modified lipoproteins#t Al 5 1 & 514z *%ofi e Al 1 E A%
03 F) @ AiF S BRIk L& chig sy 5 e 4 H LR
%3] 3 % choxidative LDL components#t ## » Oxidative LDL components
¢ 7 oxidized phospholipids - phosphatidyl choline - modified apoB

i)

proteins ~ oxidized lipids & - ¢ 3 3#F 5 R %#E R > oL A F FE AT 5]

|
9

A BV RCR B R o AT 13 2 el 0 R 4T

1. Ox-LDLE 3 ‘m¥z & |+ g 18¢ o *g: -G A A AT e e T L B
i S/ LRy FLDLE » - F P £ § 1+ 5 Ox-LDL ( Colles et
al.,1996; Bennet, 1999; Patel et al., 2000 ) - Ox-LDL 7 ¢ i&_i¢ E v& ‘w
g~ w g T eim Pz apoptosis £ necrosis > @ ¢ necrotic core 32 = £
Pz ¥ & v encholesterol ~ oxidized lipid#2 insoluble lipidi: 2} » & 18 A
= Jikofi sk BE 4 Gruel” iR ag 85 5% fs kAT 1+ g A2 Colles et al., 1996;
Bennet, 1999 ) -

2.0x-LDL§ i 5 # M & dw¥% & H 2126 i 3§ cndp i F]5 4oVCAM
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-1 ~ ICAM-1 -~ E-selectin ( Navab et al., 1996 )% @ wx 3l /% » H $53%
~Tecells "fF > w gAY om HPio w T - HXu g p A
% £ erichemotactic molecules 4 : MCP-1 ~ CCR-2 @ migrationi& » x
BRSO L3k sTeells 20 g p WS T g8 -8

REF o FEH R e FITARTT R o A R B RRA
= 7% 2 (Rajava- shisth et al., 1990 ) - Ox-LDL~ ¢ ¥ % i¢ izt
chemotactic molecules=% £ ( Steinberg et al., 1989; Navab et al.,
1996 ) -

. Ox-LDL ¢ & i j& jk fn "8 e77) 2 o & jk fm ¥ c07) 0 5 #p # "%l e B
fLgf 2 chdF i ATR) e R e ia‘;] g NEHE e 83k

Apitm X ehE gz o MIEAF T X B APERR 0 < £ ek m i A
= g%{% A ’F‘: NP @ AL P BRI o B VR dm e g % Ox-LDL )
TS E A K,érf HFHRX FH #Ox-LDLE 2 w® P ( Yamada et
al., 1998 ) & J£ iz 5 v Ox-LDLscavenger receptors = CD36£2

SR-A (scavenger receptors A) o Ox-LDL#5% i% i /5 v — & & F %4

3
ot
St

/\ -
|

# i K 55 O0x-LDL > 4vOx-LDL¥ /& i* & 4% %]+ > PPAR

v k¢ CD36+ & % :£( Tontonoz et al., 1998 ) » Ox-LDL~ ¥ 11 (&%

it & 4% 7] 3 AP-1 % i8¢ SR-A~ & # i£ » iZ 4 scavenger receptors % # if



L Il g ¢ Evgwie 57 & cOX-LDLiE » iz p > @ ¢ 7 P27
fRiefF T imie ¥ @ @ E g A2k ¥ ( Selzman et al., 2001;
Shen et al., 2001; Patel et al., 2000 ) -

4. EET Frcinre g A 1w F oY T IEAEH B 4 (Ross, 1999; Patel

al., 2000 ) -

] 5 LDLeh§ i L5 1Ae b ika e ol 1 ch- B E & enRp F1 R 0 @ B
PR RA T2 X B AG RMIFET LIS A G R B
Qg E A TR GRS R RRA  oIE e F R R > F

FP T B IR RAT (S ey i A L 0 B H Bk R eniek & e

MR Pg Ry iy VB M Fp o @ *% FF L mhR 5 T U ok
m,%‘—l‘/f pd A48 &K P E ededhe N LB o

mEREAE TN I AR RES Y T L3 (4ra- tocopherol
polyphenols ) £2 + 1 & = (4-BHT - probucal ) #ifi i & » H #FH3§ &7
o BARGE 2 F R 4k (Diazetal., 1997) -

F b g R g g A » HLDL hF 1 AR

t3 % 4 $ o ¢ 45 7 LDL receptor-deficient rabbit ~ cholesterol-fed
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New Zealand White rabbit ( NZW rabbit ) -~ Watanabe heritable
hyperlipidemic rabbit ( WHHL rabbit ) - cholesterol fed hamster ~ LDL
receptor-deficient mice ~ apoE-deficient mice( apoE 4* ] & ) ¥ nonhuman
primates & &4 {50 0 B2 * 7 - fA § fAodiy LA %ﬁ—d iy it
3% o om RS IR EE R A T % ((Steinberg, 1997 ) o
P BB V& & e Fhodng b
Booa i () Bbep Ritodnd C@ldciad 2C- 2 ZE o &
§ % B-carotene 3 (2) Fph & » £ AR X Regpng v F 0 H AFr4|LDL

3 b B R MBI gtk o
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S & g R kA

“ﬂ'-’!—)“g'ﬁt%ﬁ‘dri RAFYH 2 ANk Me @ g nd
%% R Hs % ils kR fLzs 4 t}gé L &%%ﬁﬁtbiiégpﬁ‘pg %Eﬁq.ggfgz y A
A B ERE PN F R 222 RE MBIk 2

AF o MR ORI ZAE A - SHREFMP B E R

SRS S S S N R T

() MppEZL A MpALAEp T RS RIFE HY - B R
—%Fm in/‘fﬂ d B& fj—r ‘,: o é’#‘é."l J‘J’T;:-gifﬁo
1. SOD ( Superoxide dismutase )

SODit #-42 % £ 3+ ¥ 5 HF 3 » &k 2 WHAHAROSHT

Mn-SOD » & fim® § ¢ Rl 3 § & fodk 5 5 & ¥ < £Cu/Zn-SOD

( Bannister et al., 1987; Meyer and Isaksen, 1995 ) o

2. Catalase

JES
S
has
‘{E?\
et
\_
s
By

T B L E B0 A7 BT Earkde

FONEZOEMEIHELE A I A REESF T £ & hi F ocatalase
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|l
i

A4 A EouiEd CErF k23T A FwmE Bl TR g a‘;,p«%’g
v sk 2 H 693y R E§ + £ Catalase > ¥ 7 o respiratory
burstm A 4 <~ £ iFF & o aF F e P dol R miE s A S e
2 oyvimre % 0 Hcatalase 7B ML K iEp A iy g o B

fipl fmie P % Jf ik EE ¥ — faf% % — Glutathione peroxidase & &k ; '*-“’T‘

# % v & (Meyer and Isaksen, 1995 ) — & H,0,k & 42820 £ MPF € B 4y

m A4 G o AREI00  MPFRIE B st h P G sk A 2 S
H,0,:¢ = 2 5 = ( Schraufstatter et al., 1990 ; Young and Woodside,

2001) -
3. GSH-Px (Glutathione peroxidase)

Glutathione peroxidase (GSH-Px) frcatalase— 7 7 i"ér‘ E I
i 4 o GSH-PXT MATEr 48§ - 4 0 AT i 2 & 2 B T O

$ Bk o " GSH-PxZ & i ~ % iF Zcofactor > sxfip m~% 5 £ 4 &

;ﬁgg»%,rfég g ;}g o GSH-PX Al i T ~ W99 ~ WU ~ FE IR Z L
FEBPF htep 7R BIERCS 9702 B LGSH-Pxenigtit iv% g
PRy R G E43hGSHE H 8 %% ks B % & » 4 NADPH

% glutathione reductasesr:B & it % o F]pt » 2 I NADPH 2 = ik ik

TR AR GSH-Px4d © kliamea Bl R M 4o 2R R ‘ﬁﬁﬁ*
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ZNADPH?# = enig it ¥ % G6PD ( glucose-6-phosphate dehydrogenase )
T EFF LRAER > RGSHP LR 2 #2440 v i 2 o IR mve W

i § it 2L (Hatheill et al., 1991 ) -

(=) 23 v F 7
L PR T Lk A S £ RS drIE

,

e E A PP A Sd P CRFRE TS K e FL > if

>.

kFF R EREGF S S dlieF S g dandng LR Bl
FULPF Aot ey PPt F o iz BiEd 47

- B i BEAnTAEE H T4 F+( Harborne et al., 1989 ) 5 d 3t fs
i E P B EHH 22 A o fEHo® (1992) 2

) o= e

iE o RRp it £4F & 5 = = & (1) simple phenol frphenolic acids >
(2) #F+% pr (flavonoids) (3) hydroxycinnamic acid % H ji=4 $ » # ¢
REs 2t & 58 R 5% ¢ daphenolqrflavonoids F1 & F #rd] A 48 14 % &

Pgd-v % it a5 4 (Porteretal., 2001; Viana et al., 1996 ) > F]pt 44330 5

B ydev% i kAT 1 2 v % (Vayaetal,, 2003 ) o

34



(=). Polyphenol ( % fi=%f )

PR T R MR A g d S RN H L PR L
% F( Schramm and German, 1998 ) » I+ P& ¥ § 222 p o 2 ~
BN L CEEZ B PRI i F %2 4o ! phospholipase
A2 ~ cyclooxygenase % lipoxygenase & e7/5 14 » 0 iE P Frd| 48 N M3 R
Pg 3-v 1% it ( Aviram and Fuhrman, 1998 )% % X F &% 4 ( Reed,
2002 ) - ",/TT etk s el ) R E 2 H PR R e e
WM REF|P SRS RA g 4 o Pt S BRI £ i
Lendp 2 5 B¢ &7 Fr4|LDLi0F i B 4F > G > dedoJF)? dresveratrol
BHE SEECEF AR AER H Ly it 12 (Frankel et al,,
1993; Kerry and Abbey, 1997)> @ fag#dF 7 7 7 B v 7 i dn
3 4 (Maxwelletal., 1994 ) -

Fuhrman ( Fuhrman et al., 1997) 4p 4 ¥ e i e 2 3 & ip
P paRg it & 4 --glabridin > ¥ frapoE A Flak ] BLenficsh P oo 5 sadrd|
LDLeng v » " @2 486k H o ? P )T D | ae Rk m e
i 7 o Tijburg (Tijburg etal., 1997) w2 3 @ 4ph - % &7 % MNZW
%31 Y%rd Piifs kA v > R ik A FEEB-P RE Z R &Sk o

=R

Hayek (Halevy etal., 1997 ) &%= 3 ¢ IR > % w4k a8 ApoE # ko] &
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-

JiF) > quercetingt ST E E A 0 0T RS BURGRA 12 G ff 0 2
2> LDLy i At i3 B -
BA- B Py AR L BR T Y - BB o B
PRI T MO e LR A A Sk e ® (Maxwell etal,
1995) e @ F s g dpdidng A Frdl MR A g dvd 3 1“2 6 gk

% 0 iF 0 LDLF f &R RA (- hh PR v A

Nhud

i

L

(deimmeiped ~ P A4EH £) BETHROF L o L EFWG 2

A
by

T
4/‘:'

Thﬁéiir?”\s,{#ﬁgﬂﬁ'ﬁ i }Z\:A}%Fﬁgj’md")(n X

fo 47 ¢ #ﬁi’f'ﬁ rreidng VR ] A A KRB R B oo

(z). % &Rt (Chlorogenic acid )
SR A et R R A i H Y B R i e BIVL AT
T 0 B pi (Hydroxycinnamic acids) ® - f& % fis » ¥ J el
¢ thi & B F(Olthfetal., 2001 ) — 22 cdwnezd £ 5 4 500-800
mghi k iL( Clifford, 1999 )5 & 2 5 5% 4 3 4 + 3510 mg2 % R i
Bt s KRG FRE Y=~ &)~ F Avfoic+ (Clifford,
1999; Takeoka and Dao, 2003 ) » H 4 g% ¢ ch3 £33 %% BVIIL » &

WAy Y d PRAFHADPPHp d A2 423 pd A @ ¥R
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fal 3 s efid 5 (Kweon et al., 2001 ) - {Fenton-type reaction
¢ })%'fr;%ﬁfﬂ e kdrdla F pd A 4 ( Kono et al.,
1998 ) 3 it it B B Fq v BB RO RH L AR R E R 0k
¢ (Heinecke, 1998 ) » @ % s 248t F 2% ® ®F ¥ 17 LDLehg it
( Whalley et al., 1990; Nardini et al., 1995 ) > Fly* 2B ¥ 5¢ £ 7 F3H o
i B B opE 2 st % (Heinecke, 1998 ) -
ZamdE P A NG R A SR Y 0 B M RS
B 134 % hIO% (7% (Huang et al., 1988; Kasai et al., 2000 ) » & i1 57
TR SR I B s e 2 8 TPA SR B e R e
# 0 dedh PR enE e Pri d TPA 2 UVB#734 % «0INF- kB, AP-1
B MAPKEL /T % % = #) ehfA F75 4 B (Fengetal., 2005) - d » %
R et Femy 7l b F o BT o B P R %A
= > % R4 B N-nitroso:H3 g (£ * (Kono et al., 1995 ) » ¢+ #F &8 ¢t
F %Y LT % R LV #r4DNASE i ( Kasai et al., 2002; Shibata et al.,
1999 ) o @ jit (75 5 cFT § ¢ 74 vk B 2 0 Rl 4§
4P B¢ ( Giovannucci, 1998; Baron et al., 1994; Favero et al., 1998; La
Vecchia et al., 1980; Tavain et al., 1997 ) > @ gt i¥#* ¥ gy Zeertd 7 5

Y hpks BE(Olthfetal., 2001 )
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(Z ). Probucol

Probucol & — #7573 Mendy V&> H *T]é*_%zrr] B VIL*7T7T ° & f&25k
PP gAML B > VEdE pd AR R P Y D AR

T4 > Frd|H RE R LT > TV drd]ie Rk imre A2 > -
GBI GRA 1 p T AR o 1T 20 £ E S Rk bR
ek REFFFLET L P § 0335 5 probucol L gnd: "R ifi kAl
P EE G R ok T Oy - RFeg Ao A Z12 i (Howard, 1989;
Barnhart et al., 1989; Holvoet and Collen, 1994; Fruebis et al., 1997; Singal

etal., 1997; Marco et al., 1997; David et al., 1998; Stocker et al., 2004 ) :

—

. ¥ e E ,»ﬁ‘ﬂsm néj‘a’;ﬁ , ,;;Fg - G LEdS TR
2. Focd kg pd ko drdli | FREEZ K F1S (PDGF) fv IL-1 shi

/:J. °

3. #E LDL o X & it » @ ¢ Ox-LDL $f T jfrvimie chit a3l i
R SR LR i

4. F UERS B lEeT A - fai s A (HMG-COA) » j€a & 5% 1<
R PERRE (TC)H W = fa (TG)~ M % & *5 3¢ *2FHfE (LDL-C)

5 LDL-C/HDL-C -
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6. ¥ IR EFERME > R0 R T

Probucol eng 45 {4 & Jruds PR el e Al i 17 ¥

(1) Probucol ~~ + £ 3 14 R 752" A > ;&% 7 Probucol &2 LDL % &
it 4 BRI H s Pg A M Fg 1 F) > Probucol & LDL ¢ ek i B
& LDL ¢ H & pi7g fois# s AR o & gk 30 7 02 Rk LDL
2 ®m PUFAs X ¥ p o g o

(2) Probucol # "/)I*’]‘Eég LARg v Hpug it 4 Z_VItE ch 5~6 & o
LDL ¥ it B &gt dp 2 £ DL P 43 t - F e ie > 1 B
LDL 32" ¢ 4 6 % VitE{c 2 B B-# H § % 4 F > »11 % LDL %
& criProbucol 2+ i 42 % p d i 4 g VItEfe -+ & §
% o e § - B LDLAgR7 1% & A B Probucol P = & AF 7 > A&
@ j€_Probucol B & H.Pg iT* 1~ R LB RIZ A VIEZ F oo

3) “,/Tf 7oFLg L {E* b s Probucol B E - BEEFRBE o

(4) H$ds v o Al 1V iEARY 3 5 chimte B 4 G G (T o b oh T g

Tifprcmre Hg o e g pOA e B 0 PrdlARH F S AR @

P AU R R AT TS e
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518 p R e BieTS
(=) ™ A e ez g
wE N RN F RSB K P A LG Y i
IR 3 cort i ( Gimbrone et al., 1997 ) » % 4% n g BElne |5 T
YR ’g PRy V- BE R DR ,T}qu% e ? el ie
S FEH A ?‘ﬁ:}ﬂ Ay PRk AT 1 2 re-stenosis i
B3 e Bl 3 % Rl ST fcimie A 4 97 & (Hanke et al.
1990; Pickering etal. 1993 ) > 7 T @yt BT 0 pOA dmFe AR
MRA I o g T rewme Rl g AL RV WL IR pE
few g A b e fRAR P A (8 B F el et & g BEH G ch3R % ( Bochaton
-Piallatetal., 1995 ) o F|t » AP £ w2 35 % H i > £ 0 AR50
2V LIE LR B ek AT T g & restenosiseii— B o o
RO B S LA LA B AR s 2 S ORIt
G f 2 5k 4 o5ldsn ¥ 5k e B @ 32NO~ prostacyclin ~bradykinin
% endothelium- derived hyperpolarizing factor ; 5142 s ¢ Te g enge Be
i5endothelin ~ superoxide anion ~ angiotensin II % thromboxane o & &
FRAETREL GRS > B2 T RPL P FORFERE LB

2R A w2 A > Taka PRI L 2T o
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LRE R T B ]S o Gldeg PEERE L R~ B o B B
AN LA A FEE S P EE At A s U E
EFHES R F - L LA A M D0 R RIS
HILI G o blhed o B e d R e T e ap 4
e A AR NFR 2 - o iAo B RS S R IR
@O o

ey € Flmre p 3R L RA 2 HAedm LA B RE P
cytokines ( »|4rinterleukin-1 % tumor necrosis factor-q ) 2. 7% i » i&
A AR A T e AR AT o BEALHA T - A LA e

i % selectingf ( »|4- E-selectin 2 P-selectin) » ¥ — ‘&

ETIRS

o IR B
v (immunoglobulin) #f ( &|4os g fw% L% A + -1 ( vascular cell
adhesion molecule-1, VCAM-1 ) % m¥® B L% & < -1 ( intercellular

adhesion molecule-1, ICAM-1)) o iz Ap'A + € Adrd w B A

—\

w2 FFen 3 iRk 5 T ¥ g

=

ook shier ok FELB A
(migration ) (Jang etal., 1994 ) -

SelectinZg 3 & § A 37v w LN 4L ez Fen 3 084 5 &
VCAM-1%2 ICAM-1% & E A6 £ 3R p L e 2 fFen 3 8%

TAG R FEZH T o A+ (AeVCAM-1, ICAM-12
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E-selectin) » ¢ %% § B4 i 4em H4e > Flpkins £- Bp A

CELER 260 m:}ﬂ 1 ( Hackman et al., 1996; Davi et al., 1998 ) -

(=). w2 g% (cytokine)

TERFTHF R ghford Wi kA L g B L
Pl iE® > 7R E R f b w Al a 0 @ B AL &
w R EIp IR WO g L § iR W g % ( pro-inflammatory
cytokine) ¥aff v # }Fﬂ??i%lf_ﬁﬁm’?é;‘;&—%?;gg} 7 Fe e jE de iR
w4 S BB R e R mie AR > R RLEL P R A A S
i E AT T B T B R e BB R AT (A5 eh
fer o f3rw e A SER 0 B A 4 (Young et al., 2002 ) o v
FEARERRERE CEFE TGS EA R R - 5 RGE
HAaza 1 gF g% (pro-inflammatory cytokine) » ¥ — B3 #r4]H

A5 1 U L gcz  (anti-inflammatory cytokine ) 0 b & A g R B ek

o

B BB R RAT (A5 0 T AR R A R o 4B

MR I ~pd R B B BRI DR LYV
R A 2 o RERERA (i o BT R IRAER TS 2

4B 1 F]3 4 ( Fanetal., 1993) > i e 5558 7k fmve chjm 2 B is iRLE
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fatty streak #HpF#p 2 4 > interleukin-1 (IL-1) % tumor necrosis factor o
(TNF-a) % #& & eniig# & %% ( Young et al., 2002; Lind, 2003 ) » #- %44
by FIRIL-1o / IL-1p% TNF-a'¢ ¥ Bigp & fmoe 2 T i e
LAkt FS (Lietal, 1993 ) 4o plid b5 Bp d Aord kenip 2 o
AIL-1 BT R TR R Bd RA s F T AU 2 2 0 g R
2 N A & ¢ (Lipton etal., 1995)> TNF-af| ¥ i i 2 Flig 42 = ;4 ¢
FEefme % + % W ehd B( Hsu and Twu, 2000 ) ~ 238 VSMCs 2
£ % %~ (Selzmanetal., 2001 )> F]IL-1% TNF-o* #3305 & 5 "%

A v ehd B g X F]F 2 - o

(2). BPRA - S AR 5] 3 Al T
e b F] S A Mt mre A G 0 B irimie 8w 2 [T e
Brlimie b AR AR T o BB IR I R ARy o - BERP M
G RGO Lnre kg § X R AR IR R F € TG
PAR TGS en REPIRTEL BB 7 SLERLLF UF
B2¥ER e BP9 e i o A F]F R £ & chk 4 ( Collins,
1993 ; Collins et al., 1995 ) » j& 0 & FFAH TN £ w22 + > L @4 R &

FIPATERE S MEARTE D FAF SRS A D iR T
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z B 2 ( Carlos et al., 1994; Springer, 1995 ) > 7 Lo Ik g 2P} AL km
e B EATank T EARTI ) AL e b (Capture/ tethering) > & F v o
i ¥F o g BEREE (rolling) o ?f %Akt (firm adhesion) &m 7 # p
A lm¥e B (transmigration) I p A TE o - M P R iTA N T £ 7
F enAbrit F] 3 o v w R4S aR D )AL e b 2 selectingl- /i 0 @ &b
¥F A d v k4 s chintegrins® p A e A G 2 L ETR F9 A F

(immunoglobulin molecules) X2 ¥ o Zb% %] 3 B L& E & B3 &
fiwiz > e B PR A T 5 RBE 0¥ A 5 = 3 - selectins ~immunoglobin-like

molecules frintegrins ( Blankenberg Nelson, 2003 ) - ;%2}% BIIV. -

1.Selectins
Selectins & Pe % Jends > ¥ & 5 = B = B ! L-selectin& 30 n
7% ~ E-selectin L3 & %m#e ~ P-selectinf| 3 & £ 30w /] 47 > (2 &
poA iz s ¢ % TR(Bevilacquaetal., 1993) o H ¢ E-selectin e %
TR LRy L g R T - & X e grE (inflammatory

cytokines ) ™ % I o Selectins &_# i ( Capture/ tethering) v n Ik

N A e b oenE & F]S o
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2.0 4.3k F-9 4~ F (Immunoglobulin-like molecules )
%o B Ik -0 4% 723% (Immunoglobulin superfamily ) £_tw % 5
pE F-v &% £ (glycoprotein receptor) » o 3% m#% ¢t eilg domain? f >
@ F # Fe ehisoform » ]4-ICAM ~ VCAM ~ PCAM ( platelet endothelial
cellular adhesion molecule)  # ¥ ICAM-1&1 ¥ 3,7 ¢ 3 ~ & i
. % % Ppro-inflammatory cytokinesf|jcpF » p 4 lmP2 2 0 & Ik €
* & & IR 3R P ((Leeuwenberg et al., 1992 ) > yd fod w pk b2
integrins & & > # v nZ ﬁﬂf P Ak't (firm adhesion) I[P A fmfe > » %
B g w Ik ek % 0T % (extravasation ) ( Blankenberg et al., 2003 )
VCAM-1£ 302 L enp g fmfe » %816 o skenel i3 > Bu A H$
Ik~ “‘%’ #% 14+ 2% (Basophils) -~ F‘%‘ fe 43k (Eosinophils) 1 % # = zf e
Ao R FEY > VCAM-1% 5d B 25k ok ¥ 3 +F ehVLA-1
(very late activation antigen-1) 2 R & w2 4p 3 % > @ 0 3 {
?‘f %% & fn F F B ( Kuijpers and Harlan, 1993; Zapolaka-
Downar et al., 2001 ) e PECAM-1 4 3> 8 & I ~m ] fFfop 4 dmPe o
€ 5 d M E A TS R 0 9 n IR e S 2 integrinsfr #
% immunoglobulin superfamily4p 3 £ % » F£d gt k@B i=d L3k Ap &

i A (70 9 LM ITI Y o
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3.Integrins
Integrinsi. & d 3w X end B H ~ > & 3o 48P 48 V4

i smfe B bt 2 h B4 B 04kt ( Hynes and Lander, 1992 ) -
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¥ & & ~ @4 F) 3 NF- k B &% o5 ka1

NF-kB/Relg 4 &% 2 BB ¢ e I > £.5 5 F7FE
i & F]+ (sequence-specific transcription factor ) » € %% & 3| kappa- light
dmmgmmﬁmmmmﬂjSKGGGACTFKK}TE5U#§H?H§%éimB e
¥ g ﬂfr’ﬂj‘ifém *z (plasma cell) kappa-light chaini# 3 ; ¥ F|H 2 - f&
7 3t kw2 % ¢ &0 nuclear transcription factor » A F = NF-Kb ( Nuclear
factor-kappa B ) ( Sen and Baltimore, 1986 ; Schlissel and Baltimore,1989) °
o R FFRL I NF-KBF UL g £ GDNA B 7|  #ig it B 7§
i & kB elements » #73} e7kB elements & 45 — £ ~ ¥)10 i@ base pairg- 3%
M & 7] (consensus sequence ) * 5’-GGGRNYYY CC-3” (R : unspecified
purine ; Y :unspecified pyrimidine ; N : any nucleotide ) ( Chen et al.,1998 ) -
NF-kBi 4 %]+ @ S a i s P BA s & FE A s~ £ B~ S0 44F ..
£ FREIAFAEFNEFAAGT AN ETR R AF ENE w4

Fooodoptt B 2 RME ST i 2 o dodfy o BT A IR A Fh

o T AL AFE AR F0 w2 H ] BAnig it I A BB
ek § rigfeenimiz 4 B ALV i L LAk ( Thomas, 1999)
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NF-xkBA_d N-#8 & 5 %300 B "=\ fx c-Rel-homology domain ( RHD )
#-v 12homo-&* heterdimers 3| ;% #7%& = > RHD# 7 7 % #Immunoglobulin
(Ig) like domains » C-#4 2_Ig like domains¥ 3} = NF-kB dimmer% ¥ [kBz_
2 & » A N-24 2 Ig like domainsP] ¥ #::2DNAE 7|( Cramer €t al., 1999;
Chenetal.,1998 )« % & itk jg (ANF-kBA_ > iz e > d = Bt H ~
fria o & 73 BE (prototypical ) =x H = » 4 %] 5 50 kDa ( p50 )
65 kDa ( p65; RelA ) v~ T #4142 (inhibitory) =< ¥ ~IxB - # ¢ ¥ i@
BAENF-kBi& » w2 % ¥ ehz FA & B 7| (nuclear localization sequence )
#NF-kB # § tlwiz 59 - F 3rf|H{rDNA & & gt o § ¥ 2 7
AP F oo kB¢ £ 3 H F #Fhd-v : I-«B kinase (IKK) #f& i
HN=b > &2 ¥1-«B ¢ 4% 39 f= 48 (proteasome) 74 fi% > i&m ¢ = NF-xB
gE Y 0 @ 3B fmfe i feDNA K & ( Baeuerle, 1991; Grimm Baeaerle,
1993 ; Heilker et al., 1999 ; Goebeler et al., 2001 ) » H /& i #4] B 4 B 111
):'Li—-/—‘l- o
o AT B TR TRE TS 25 E > mE T A § 4
I H is 4] i 7INF-kB DNA-binding subunits » NF-kB 72% fvf 5 4f w2
& % p50/p105S ~ pS2/p100 ~ p65 (RelA) ~Rel B% c-Rel #& > IkBs4r :

Bcl-3, IkBy % ( Mattson and Gulmsee, 2000) - NF-xB ¢ 12 p50 £ p52£7 p65
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£ Rel A/c-Rel? = hetero- dimers » &% 3} = p50/p50 ~ p52/p52 ~ Rel A/Rel A
2_homodimers > # ¥ p65/p508_ % - BAFRT 2 EEHEFH > 5 1L w
¢ 2 & 73 7 PNF-kB heterodimer o I 27 2 $» 75 M4 & 3 B % ( Baldwin,
1996 ; Barnes and Adcock, 1997 ; Huxford et al., 1998 ) @ H transactivation

2

io 227 f eANF-kBle = 22 5 B > 2 .8 7 p65/p50chie & & § %3

4

5

transactivational activity e @ 2} = homodimer 2 p50/pS0R|+ sc & & F 4%
transcriptional repressions¥ iy o B 3F % & F 7 “f ( gene knock-out ) |- &
ST Y P F IR > B F poSE ] Bl F A% & 1 Ghosh etal., 1998 ) o
5 ehtlged € 51 IKBAmERE 1 2 0 2 0 3 ig S NF-KBevs v o
FROAR A wAAF - HIEH pE AF ek (cytokine)
*h 7 ¥ 7 %]+ -0 (tumor necrosis factor-a, TNF-a) » #¢ & 4 & #]5 (nerve
growth factor, NGF ) ~ # 5 & &3 1@ &4 7 4c9eps (glutamate) ~ ‘7@
AILF ek fl IR P F PG T B Gy TR AR
kS F B E AR AR FFE - EE R Ok
( Baeuerle and Baichwal, 1997 ; Karin, 1999 ; Baldwin,1996 ; Heike,
1999) » F]pt » NF-kKB# L 5 2 — B M4 ?FJF," o NF-kB 5 % % f%F
imre ¢ A & f B 28 & R ( Baeuerle and Henlcel, 1994 ; Ghosh et al.,

1998 ) » v E Bt Peid F O i & F]F o 120 BN T b ST o
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NF-KB'%: 7 #2 f & fosf L5 B v o fecell cycle ~ imPe 34 ~ & 1t~ tmie
/&= ~ Oncogenesis ~ "2 72% 5 ~ T-cellZB-cellgF v ~ fgp T .. . 55
BT EF LR i 4 4 ( Tong and Derez- Polo, 1995; Beg et al.,
1995 ; Kopp and Ghosh, 1995; Bacuerle and Baltomore, 1996; Grilli et al.,
1996; kaltschmidt et al.,1997; Kanegae et al., 1998 ; Marty and Albert,
2000; Eunice et al., 2000; Schulze-Osthoff and Stroh, 2000) o y* ¢+ » %A 3% &
Mok o PPN F I A o [P ikA 3 S e (Alzheimer’s disease )
fr” & &< & (Parkinson’s disease) ¥4 (I3 it a5 » WAREF §
NF-kB7# it 35 o NF-KB¥ &d 2 &3F 5 A Flend 3 > Rk F e
E o

ENEREL ¢ 355w jFr# ~ chemokines ~ fwPe s M F] 3~ 4 K gcE

AN
H

F]+ ~ 4% 3% 48 ~acute phase proteins ~ ## £ F]+ ~ & & Ik -9 ~oxidative
stress-related ezzymes ... % ( Baecuerle and Baichwal, 1997 ; Lee and

Burckart, 1998 ; Heike, 1999 ) -
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L. BT

2. IR

3. R TR

4. FEOF)

5. g iﬁ,’ﬂ%%‘,’

6. i *

7. PR R

8. B =~ FERpEe I
9. i

10. e Eaas

(3 p 7 ochaie

4 % .2004)

BILA R O3 & 5 s %t & 7~ 7
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Proinflammatory
mediator

u Cell exterior

Synthetic — Receptor Receptor
peptides (e.g., TIRAP) + signaling

Antioxidants —— ROS

Salicylates ~— — Phosphorylation
NSAIDs of IkB

Natural
compounds

Transcription

(4% p Mol.Intervent. 2002)

BIIL & rkafikm L n g VKB R 7 3o ~IL-1p~ § it & 4

~NF-xB 12 2 k' 7|+ 2. 4p 3 M 4
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Activation Inflammatory
signals proteins

Cell

Cytoplasm

Inflammatory gene —1

Nucleus

(4% B N. Engl. J. Med. 1997)

Bl III. NF-kB 7% it 34 #2384 1+ A& Flenid e
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TABLE 1. Leukocyte-endothelial cell adhesion receptors

Molecule Primary expression Ligand
Selectins
L-selectin PMN and lymphs CD34, GlyCAM-1*
P-selectin EC, platelet P-selectin glycoprotein ligand (PSGL-1)
Sialyl Lewis® and others
E-selectin EC Sialyl Lewis® and others
Integrins

LFA-1 (CD11a/CD18)
Mac-1 (CD11b/CD18)
VLA-4 (a8, Integrin)

Immunoglobulin superfamily
ICAM-1
ICAM-2
VCAM-1
PECAM-1

PMN and lymphs
PMN
Eos and lymphs

Lymphs and EC

Lymphs and EC

EC

EC, PMN, lymphs, platelets

ICAM-1 and ICAM-2
ICAM-1, and others*
VCAM-I1, FN

LFA-1, Mac-1
LFA-1

VLA-4
PECAM, others

*Ligands for lymphocyte L-selectin; the ligands for neutrophil L-selectin have not yet been identified. *Other ligands for Mac-1 include iC3b,
fibrinogen, and bacterial LPS. PMN, polymorphonuclear leukoeyte; lymphs, lymphocytes, EC, endothelial cells; Eos, cosinophils.

Bl [V.3E' 7|+ cnfbdg 2 & &
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(3 i FASEBJ. 1994)




Capture / Tethering: Rolling : Firm Adhesion | Transmigration
T T S R G R
' o : - T : endothelial cells

L-selectin E ;
P-selectin
E-selectin . '
: Integrins, ICAM, VCAM
! : : ICAM
| PECAM

(3 § Am ] Med. 1999)

BIV. 9 w IRE PN R e (53LT 20 P LT 2 B2 842
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Chiorogenic acid

B VL R gt

56

OH




Probucol _

=

] VII. Probucal z_ % Jf# X
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Polvphenols 1a foods

Polyphenol content
Source (serving size) By wt or vol By serving
mg/kg fresh wr for mg/L) mg/serving
Hydroxybeazoic acids (2. 6) Blackberry (100 g) 80-270 8-27
Protocatechuic acid Raspberry (100 g) 60-100 6-10
Gallic acad Black currant (100 g) 40-130 4-13
p-Hydroxybenzoic acid Strawberry (200 g) 20-90 4-18
Hydroxycinnamic acids (2. 5=7) Blueberry (100 g) 2000-2200 200-220
Caffeic acid Kiwi (100 g) 600-1000 60-100
Chlorogenic acid Cherry (200 g) 180-1130 36=230
Coumaric acid Plum (200 g) 140-1150 28-230
Ferulic acid Aubergine (200 g) 600-660 120-132
Sinapic acid Apple (200 g) 50-600 10-120
Pear (200 g) 15-600 =120
Chicory (200 g) 200-300 40-100
Artichoke (100 g) 450 45
Potato (200 g) 100-190 20-38
Corn flour (75 g) 310 23
Flour: wheat, rice, oat (75 g) 70-90 -7
Cider (200 mL) 10-500 2-100
Coffee (200 mL) 350-1750 70-350
Anthocyanins (8-10) Aubergine (200 g) 7500 1500
Cyanidin Blackberry (100 g) 1000-4000 100400
Pelargonidin Black currant (100 g) 1300-4000 130400
Peomdin Bluebenrv (100 g) 250-5000 25-300
Delphinidin Black grape (200 g) 300-7300 60-1500
Malvidin Cherry (200 g) 350-4500 T0-900
Rhubarb (100 g) 2000 200
Strawberry (200 g) 150-730 30-150
Fed wine (100 mL) 200-350 20-35
Plum (200 g) 20-250 4-350
Red cabbage (200 g) 250 50
Flavonels (11-18) Yellow cnion (100 g) 350-1200 35-120
Quercetin Curly kale (200 g) 300-600 60-120
Kaempferol Leek (200 g) 30-225 6—45
Myricetin Cherry tomato (200 g) 15-200 340
Broceoli (200 g) 40-100 §-20
Blueberry (100 g) 30-160 i-16
Black curraat (100 g) 30-70 3=7
Apricot (200 g) 25-50 5-10
Apple (200 g) 20-40 4-8
Beans, green or whate (200 g) 10-50 2-10
Black grape (200 g) 1540 3-8
Tomate (200 g) 2-15 04-3.0
Black tea mnfusion (200 mL) 30-43 69
Green tea infusion (200 mL) 20-35 4-7
Red wine (100 mL) 2-30 0.2-3
Flavones (11-12, 14, 18) Parslev (3 g) 240-1850 1.2-9.2
Apigenin Celery (200 g) 20-140 4-28
Luteolin Capsicum pepper (100 g) 3-10 0.5-1
Flavanones (19-21) Orange juice (200 mL) 215-685 40-140
Hesperetin Grapefruat juice (200 mL) 100-630 20-130
Nanngenin Lemon juice (200 mL) 50-300 10-60
Eriodictyol
Isoflavones (22-23) Soy flour (75 g) 800-1800 60-133
Daidzein Soybeans, botled (200 g) 200-900 40-180
Genistein Miso (100 g) 250-900 25-90
Glyeitein Tofu (100 g) 80-700 8-70
Tempeh (100 g) 430-530 43-53
Soy malk (200 mL) 30-175 6-35
Monomenc flavanols (6, 17, 26, 27) Chocolate (50 g) 460-610 23-30
Catechin Beans (200 g) 350=-350 70-110
Epicatechin Apricot (200 g) 100-250 20-50
Cherry (200 g) 50-220 10-44
Grape (200 g) 30-175 6-35
Peach (200 g) 50-140 10-28
Blackberry (100 g) 130 13
Apple (200 g) 20-120 4-24
Green tea (200 mL) 100-800 20-160
Black tea (200 mL) 60-300 12-100
Red wine (100 mL) 80-300 8-30
Cider (200 mL) 40 8

B VI a4 ¢ 248 %
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Unsaturated taity A_A__A__/ .

acid
- H* Hyarogen
! abstraction
.
Molecular rearrangement
N_\=A=f Conjugated diene

V—;EA:/ Peroxy radical:

| abstracts H* from

0 e another fatty acid
| initiating an
.O autocalalytic chain
reaction

| .

Q Hydroperoxide:

I fragments to aldehydes
0] and polymerization

| products

H

(4% B C linical Chemistry. 1996)

BIX. %72 e foigmphz 5 * F )i
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Bsd
1
el

“ET R hE R
Rl For o h AR L ERA LA S FRPFERY
FAREE LS -2 52 b( FrcteiErd §,2004) 0 wd BARFY 0 X
"L §s AT ¢ 5 i B gk F% (Libby, 2002) > @ fd G ALE ¥ 0 s i
¥R Ope LER =y LR F)(Breslow, 1997; Braunwald, 1997 )< 3% 5
AT 0 B R - R CF BB B 2 ABRA A
TR & IR A S TR BB ML e A R TF] S i@
éiﬁﬁmi@%?%%w’ﬁi@%ﬁ%%ﬁ%%ﬁTﬁﬁﬂﬁi
0¥ -2 s V2 MR R R D BT AR A
g 2 B AR IO B o U dg CRTE MR R g 0 chy L E BT
wo A~ FAF Ir | E IR R A (L 2 0D R o AT o TR N B RS RA T
4 2R FE AR > 5 BN R e kB RA 1 o 3T E KT W F
FAR AR LA F|pt B — R 7 4 (4 § = & ( phytochemical )i
CFHR AL SRS s R IE 2 AWy s EE TSR
fi}l%'zi’ull\@n;i:}% e 9 Penny et al., 2002 ) P A3 F IR > 8 K¢ 2
SEATS G R B ST R B R KA e 4k p A
3 FoR%E 7 B P(Schrammetal., 1998) » H b ¥ 3 ﬁi:‘ij"a"“,ﬁ% pd

AR FE AR eE s PRI B LR e > T
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Frd|RE N K% A PG F-v 1% {4 ( Aviram and Fuhrman, 1998 )% 3 ¥ F &
v 4 (Reed, 2002 ) °

% J i& (chlorogenic acid) # —#f8R L35 f teerzs Jg % ~ 4 ~ &
KE~ iz~ &)~ 40+ 2 ¢ X Z( Clifford, 1999; Takeoka and Dao, 2003 )
P R c A TP o SR L % 5 ( Kweon et
al., 2001 ) 1 2 Jg M Rk F 5 F SN Y B g N M B IR T
# % ik K it * (Huang et al., 1988; Kasai et al., 2000 ) - &2 #7 5 %1 >
Ox-LDL A # "% ofi h fl (v iB A2 P /R E R vk & » 7 — W78 X K R4
B enim?e e 2 drll-1p% TNF-q> ¥ W E P 224 ¢ § (VR hoacg Al #
4% %]+ NF-xB ( Baeuerle and Baltimore, 1996; DiDonato et al., 1997 )%
AP-1 ( Kyriakis, 1999; Zhu et al., 1998; Martin, 1997 ) » i&m #_i# <X NF-xB
DI b do B A E > 4odkfF F]S 2 AR F]5 5 ( Manna et al., 1998;
Muller et al., 1997 ) » F]p* & F S 7 £ F31Ox-LDLALE ¢ 3 e o ¥e ik
IL-1BenfA&A F1 & B> B FHFJF S RE LT L 5 #r4|IL-1p 735 F i A e
% B2 ROS % A%t F]F > & ¥ 4e¥q i3 M Fiy i &lprobucolrt #i H »x % »
VLR FR % R AR F) S e T g 0 BF B d frdlE b s
F]F NF-kBerig it » RIFH S R ETE L5 P 2 £ E B W

Boehi®® o 2 4R HAp M e ) o
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fm¥e ¥ % 45 (NU4500 CO2 incubator, NUAIRE, USA)

£ F# T4 (NU-425-600 class IT Type A/3, NUAIRE, USA)

i 5% % ( FACS Calibur, BD, USA )

wre 2t i ® ( Haemocytometer; Boeco, Germany )

A B # o (eppendorf Centrifuge 5415R, Hamburg, Germany )
M ® AT B @ 3o (himac CS 100FX, HITACHI, Japan )

&Sk & 2+ (HITACHI U-2000 spectrophotometer, HITACHI, Japan )
&k Sk & 2 (DU-640 spectriphotometer, Beckman Coulter, UAS )
-k 83 4% (Millipore milli-Q Plus, USA)

i§) 2 ;N B¢ e (Nikon Diaphot 300, Japan )

1728 K% (Immersion water bath, TKS, Taiwan )

¥ k4% £ ( MicroPlate fluorescence Reader, Bio-Tek, USA)

w2 F 8 % 45 (Orbital shaking incubator, UAS )

ELISA plate reader ( LQUANT, Bio-Tek, UAS )
PCR machine ( iCycler, BioRad, USA)
Real-time PCR machine ( iCycler, BioRad, USA )

1 ml, 200 pl, 20 pl pipetman ( Gilson, France )
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3%

booa s ERE
75T-flask, 25T-flask ( Nunc, Denmark )

10 cm*-dish ( Falcon, USA)
6 well plate, 96 well plate ( Falcon, USA)

50 ml 3~ ¢, 10 ml .= ¥ (Falcon, USA)

2 ml tube, 1.5 ml tube ( Axygen, USA )
200 pl PCR tube ( Bio-rad,USA)
1 ml tip, 200 pl tip, 20 pl tip ( Axygen, USA )

5ml, 10 ml # /% ¥ ( Falcon, USA)

PVC & # + £ ( Tronex, USA)

#8m¥F (Millipore, USA)

% 7 #% ( Boeco, germany)

= > %% (TOP three-way stopcock, Malaysia )

10 ml, 20 ml, 50 ml /3 &4+ % ( TOP plastic syringe, Taiwan)
Parafilm ( USA)

FHEA (Kimwipes, USA)
RiE R ES® (Taiwan)

¥y % # ( Taiwan )
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1. 1. mF %%r‘%’}#é Sigma, MO, USA:

Bovine serum albumin ( BSA )

Chlorogenic acid ( CA)

Cupric sulfate ( CuSOy )

Diethyl pyrocarbonate ( DEPC )

Dimethyl Sulfoxide ( DMSO )
1,1-diphenyl-2-picrylhydrazyl ( DPPH)
Endothelial cell growth supplement ( ECG )
Gelatin ( 2% solution Type B)

Glucose

Hank’s balanced salts modified ( HBSS )
Heparin
3-[4,5-Dimethylthiazol-2-yl]-2,5-diphenyl-terazoliumbromide ( MTT )
Medium 199

Sodium chloride ( NaCl )

Sodium Bicarbonate ( NaHCOs )

Probucol

2-thiobarbituric acid ( TBA )
Trichloroacetic acid ( TCA)

Trypan blue

Trypsin-EDTA (1X)

Iso-Propanol
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2.1 et i Bio-Rad, CA, USA:

Bradford reagent
iScript "™ ¢cDNA Synthesis Kit
Sodium dodecyl sulfate ( SDS )

SYBR Green supermix

3. ZE et A GERBU, Gaiberg, Germany:

1,4-Dithio-D,L-threitol ( DTT )

Ethyienediamine Tetraacetate Disodium Salt ( EDTA-Disodium )

4. ™ 2t a Gibco, NY, USA:

Fetal Bovine serum ( FBS )
Hepes bufter solution (1M)
L-Glutamine (200 mM)
Penicillin-Streptomycin

RPMI-1640

5.1 & 2pt i BDH, Poole, England:

Chloroform ( CHCl;)

6.72 T & it A Molecular Probe, Oregon, USA:

2’, T’-dichlorofluorescin diacetate ( DCFH-DA )
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7.0 & 2t A Wako, Osaka, Japan:

Hydrochloric acid ( HCI1)
Hydrogen Peroxide ( H,O,)

8.1 ™ & mpt i SHOWA, Tokyo, Japan:

potassium bromide ( KBr)
potassium chloride ( KCl)
Disodium hydrogenphosphate ( KH,PO,)

9.0 Z s pt A Alderich, WI, USA:

malonaldehyde bis-(dimethylm acetal) ( MDA )

6-Hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid ( Trolox )

10.72 * % 5.t § TEDIA, OH, USA

Methanol
11.072 7™ 2 2.p# § TransAM, Active Motif, CA, USA:
NF-«B kit

Nuclear Extract kit

12,02 7 & 2.pt p Invitrogen, CA, USA:

Trizol reagent
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13.12 * & 2.p# i ProSpec-Tany, Rehovot, Isreal:

Recombinant human interleukin-1 beta

14+ &Eepp E@it1, 49 Taiwan

95 % Ethanol

£

(- ). fmvesz & ¥

1. Cord Buffer

#=2~ NaCl 8 g, KC1 0.3 g, Hepes 2.38 g, Glucose 2 g i3> 1L /& 7P
Z &k o fes & ¥ kR NaCl 136 mM, KC14 mM, Hepes 1 mM, Glucose
11 mM 2. Cord Buffer » #- 3 A & pH &% 7.2 > iF 0.22 uM filter {5 ¥
34 Crkds iRz o
2. Collagenase

#-% 53,7 1 g ¢ Collagenase TypeIl i3 ** 1 L cord buffer 7 > i& 0.22
uM filter » A {5 ¥ *-20 Crk 48 %75 o

3. Gelatin

B~ Gelatin (2% ) &% 5ml> 4 » 95 ml & ez kP > fe Y

A 0.1% 2 Gelatin > 4 °Crk i 5 -
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4. M-199

#5577 10.6 g2 M-199 2 0.35 gNaHCO; » 3>t 1 L@ Fehs =
kY oG aA A pH BT 7.2 i 0.22 uM filter {4 ¥ ¥ 4 ‘Crk 48 %1% o
5. ECG ( Endothelial cell growth supplement )

#7357 15mg2 ECGiA* 6ml i@ Fehz s k9 43 18 B +-20
Tkt
6. Heparin

#-5 3% 7 100000 Unit 2. Heparin ;3 ** 100 ml = = =i -k @ > fe
2 kA 1000 U/ml > £ i 0.22 uM filter 4 % *5-20 “C 7k # %75
7. HBSS

#7537 9.5g 2 HBSS %2 0.35gNaHCO;» 33 1 L@ Fehs =k
PG pH ED 7.2 0 i 0.22 uM filter (£ % ¥t 4 Crk4g %% o
8. RPMI 1640

#-% & 7 104 g2 RPMI 1640 2 2 gNaHCO; » i3 % 1 L& geh=
ZokY o3 B pH I 7.2:1 0.22 uM filter 15 ¥ 3t 4 Crk 4 15
9. PBS

#27~ NaCl 8 g, KC1 0.2 g, Na,HPO, 1.15 g, KH,P0,0.2 g i3 > = = 7k
v e s & ¥k &R NaCl 136 mM, KC1 2.6 mM, Na,HPO,7.9 mM %
KH,PO41.5mM 2. PBS - 33 4 & pH &3 7.2 iF 0.22 pM filter {4 &

W4Tk FET -
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10. HUVEC Medium
P~ 10mlFBS,1ml = £ - 324 %,1ml 200 mM 2 L-Glutamine, 1

ml 1 M 2 Hepes, 1 ml 1000 U/ml 2. Haparin 2 0.5 ml 2.5 mg/ml 2. ECG>
bor 85.5mIM-199 # 5 fie S A F A0t 10 %2 FBS v 1%2 = & - #1
4% 5 13 & ¥ER 2mM 2 L-Glutamine, 10 mM z Hepes, 10 U/ml 2
Haparin 2 12.5 pg/ml 2. ECG > ¢t 3 %34 p L w2 2 £7% > £33 4°C

ot o

(= ). MTT assay
1. MTT
P~ 250 mg 2 MTT 3% SO0mlPBS # » fie = & % )k & S mg/ml 2
MTT iz % » B> 4 CE iRz o
2. SDS-HCL

F2B~ 10 gSDS % %= & -k? » A4 r» IMHCIIml> £ 4 » = =0k

(Z) 3% T
1. BSA ( Bovine serum albumin )

F2B~ 10 mg 2. BSA 4c » = & k7 & 3 100ml- e~ &% k& 0.1

mg/ml 2- BSA37% » %4 Cifk7s o
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(). LDL A e 5§ it
1.0.9 % NaCl

F2P~ 09 gNaCl 4e » = =-k? 283 100ml > e 5% FEF A
kR 09%2 NaCliaik » 850 4CHF °
2. CuSO4 - 5H,0
F2B~ 2.5 mg CuSO4 « SH,O 4 » = =tk ¢ 2 & 3 100ml > fie = & ¥

JE & 100 uM 2. CuSO4 7% i » B ¢

oA S

ok

3.PBS-EDTA ( # 7% )

=5~ NaCl 8 g, KC1 0.2 g, Na,HPO, 1.15 g, KH,PO, 0.2 g,2 EDTA
111.7mg>4e » = =k ® 283 1 Lofie & % kA& NaCl 136 mM, KC12.6
mM, Na,HPO, 7.9 mM, KH,PO, 1.5 mM,% EDTA 0.3 mM 2 % +7;% » % %

4°C %% -

(£ ). TBAR
1. 0.67 % TBA ( 2-thiobarbituric acid )
F=2~ TBA0.67g 2 NaOHO0.2g> e » = =x-k ¥ T & I 100 ml - fiz =
BEFEF A 0.67% 2 TBA > *t 4CHE £ Fi5 o
2.20 % TCA ( Trichloroacetic acid )

B~ TCA R 20 ml 4 » 80ml 2 = -k » e HIAE F A 4 20 %2
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TCA 3% » * 4CH % iy o

(=). 3 RNA
1. DEPC-treated H20

P~ 100 Wl DEPC #r » = =tk 2 &3 1L i ¥ kR 0.01 % (1

(). ;e CA 2 Probucol

4t i DPPH f d A% 5 ¥ » f25~ CA % Probucol # % » i3 ° fi}
i 5 teyr#| LDL§ “ #% ¥ o 25 CA 2 Probucol # % » /3%t ¢
%% ¥ ;5 tedrd] Conjugate diene § % ® - ##B- CA % Probucol # % -
B3 PBS®  mfef Bk ? > §=P~ CA % Probucol #s % » 4r » Wm¥e 82 %

% %2 DMSO Het3 2 > pel = 10 mM, 1 mM 2 stock soluction °
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J~4

FI&FR2
F B — ~ i Chlorogenic acid =d=g -4 4 % 3‘-"? Ad Ha A
(=) "fDDPHE‘f’E—E 3 R
(A) R
Mg ep ¥ CERY > ALY Ao BREFFLAHF
A2 ZEF C S EEF P pd A FABAD AApT BE

22N

f

F & %k (Thamas, 1995) > # L ehdeg it 4~ {;‘%g}

P BahF o KRR aEF L P Y A A AT g

BFE feeie 7 o hfif e g b o i F # * DPPH (1,1-
diphenyl-2-picrylhydrazyl) *k:® & ¥ i* #ehix 4 it 4 » DPPH
FIHSHE IV A2 RO REHE 2 H3N517im A& T
P T2 kE o yDPPHEF - & 7% prH kg s €5
2_ " M (Willians et al, 1995) « f* gt RIZ¥ pl 2 I F 4
%Kf Ad gz oaxd o

DPPH + A H (45 %)) ——» DPPH-H+ A’

(violet) (decolorized)

(B) %3
DPPH " fR3 % § " ¥FpH 7 b 2 PR a0k 2d § 47

g1 HApH=5.0-6.5" RET > o EEFHT R A A
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7 v R B PEE AT fe W (Blosi, 1958)  #-CAR > 7 B
" > 2DPPH (0.2 mM)Z 8 F R & > F B304~ &1 » Y
Spectrophotometer 2 £ 517Rsx L (& - FRBF HRI5DT #F k&
BFE ook EAAMREL T ‘)?“"/TTDPPHEI d ey 4 A% 0 A
ZsAvCAes kB 2 5 F 5 DPPHE A F0% K& H v kR
1L #% o ( Blois, 1958 )

(C) & 24T
% ﬁa““,‘f—? = (A0— A)/A0x100 %

A0 : 7 4 CAz =k i& (DPPH only)

A:4»72 FERCA 2w %E (CA+DPPH)

(=) #+#ILDL ¥ ™ s # (ICs)
A 4 LDL
REEZLSIF2LAEALRERZGE J L3 e FRBLR
(930mL ) > #B~dehn 7337 C-Rig? #E 15 > £330 4°Crk
B EE 1 )RF s 4 Colrg ™ &FMMEHgEe (3000 rpm
“1200% g”» 15 A 4) » P Kok 2285 « B 12mL (2 ml x6)
L E AR ERSE Y (3PCE) W EE P e r 0.7ml0.9 % NaCl

kiz iR (d=1.006 g/mL) # Fx F €3 p=1.019 g/mL > ** 4 C*k
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BTiEFARF#E 4 (100,000 rpm ~ 10 °C ~ 3.5hr ~ Ace.5 ~ Dec.7) o
o fs 3 ",/TTJ £ 0.7mL % 59 ¢ cnVLDL (p<1.019 g/mL) %4~ >
£ 4~ 166.8 mg KBr k3% (d=1.22 g/mL) #-F4T Kkt 0 2 1t
EAFEI p=1063 gmL >R3> - 34 CHRETEFLERER
s (1100,000rpm ~ 10°C ~ 3.5hr ~ Acc.9 ~ Dec.7) o 3t {65 ¢ S B~fe
+ R &s ¢ 2 LDL %4 0.6 ml (p=1.019-1.063 g/mL ) > B~{¥ crn LDL
ARV ER Y o A 160 4 CTEEREFEY > a LDL
i H 7 g - & # 5 i3 (Haveletal, 1955) -

2. Z_& LDL Protein

RER PN RPEREER R EE Y TERAZ IRER > ¥R

D EMRGAENZRME CRMEZ >0991 F Brg R o

1 2 3 4 5 6
35 Fik A (ug/ml) 0 5 10 | 15 | 20 | 25
0.1mg/mIBSA (ul) 0 50 | 100 | 150 | 200 | 250
DDW (ul) 800 | 750 | 700 | 650 | 600 | 550
Bradford (ul) 200 | 200 | 200 | 200 | 200 | 200
was () 1000 | 1000 | 1000 | 1000 | 1000 | 1000

TR Sy $Ed
B 10 pletk 522790 pl:#DDW3R & » & 4c > 200 pl Bradford %
F 0 K RSA 415 0D 595nmip] Tox k (o MR i ek i (y)

RrHEm> AR 7 R0 39 7k AR (X)(ng/ml) (Bradford, 1976 )
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3. #4] LDL § i & #
(A). B
AEHRIEAA Y AR I B R R o A F PR
2F VAP P BE232 ~234nm T F - RSk s s T
KRl H R R Py v PF A 0 sd R A A L A )
MR R o e HEEIER DS 2 B RS (CA) 2 F
BA- BPERF > »0D232nm TREHE LAY A4 A
v {8 $)#r 4150 % LDLE it 7 % chCAE & » f§ 4£1Cs
(B). # 2
L ¥ ELDL Fv > MPBSHH kKA 20.9 mg/ml - fie W50
UM CuSO4, 2 mM EDTA £ A & T £ #7 FREE4 » 3 F

fEwl? (96well) o

0 5 LDL | 10% | 2x10°M | PBS |50puM | 2 mM
T EtOH CA Cu** | EDTA
Blank — | 10ul — — — 150ul
Control 50ul 10ul — 40ul — 150ul
Cu* 50ul | 10ul — 20ul | 20ul | 150ul
CA2uM + Cu** | 50ul | — 10ul 20ul | 20ul | 150ul
CA3uM + Cu** | 50ul | — 15ul 15ul | 20ul | 150ul
CA 4uM + Cu** 50ul — 20ul 10ul 20ul | 150ul
CA5SuM + Cu** | 50ul | — 25ul 5ul 20ul | 150ul
CA6uM + Cu** | 50ul | — 30ul — 20ul | 150ul

2-8 % &4c» 50 ul LDL > 1-3 % 4 10 9% EtOH 10ul > 4-8 %
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% 4e > 10.15.20.25.30 pl 12x10° M CA»> * 48555 ¢ i3t 37°C
120 rpm kT Z#F 1 -] pF (& probucol 2 CA 4 » LDL # )~
£ 4~ PBS 2 CuSO4 > 37C 120 rpm "KL 2 #F 2 -] p= (¢
Cu®i®# )» & 4r » 150 ul 2 mM EDTA (% i+ 5 &) Mix & &
B~ 100 pl ** eppendorf ( %5+ Blank, 1, 2, 3.... ) > & 4c > 900 pl
isopropanol 2 &£ 323 (A I F ) * 12000 rpm &< 10
min » P~ ik 3 cavette ¥ 0 L & 232-234nm Rk B o
(C). 5 =25\
AACU* = [ Cu*") -control
/A\Acap= [ Acap ] -control

P45 1 9% =(AACU* — AAcap) AACU™ x 100%

(= ) . Conjugate diene (CD)
R UE N EESR: a E=y - TR L B ( Conjugate Diene )
223 E EHEF PR E A o1 L FE YT £230~235nm =

k@ T AR RIE > BT kR GCARPBSY E AR (5mM)

far

537 C3# %_LDL 960min > & B B 4542% 15 min Bl & - K&k @ » 1Y

Conjugate Diene # & # (2 k{E ) 2 %6848 F VPR L B 150 m -
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F %= -~ CA mie F |5
(- ) EBs¥ p & % (HUVEC)
#-2 ml Gelatin Zb%f 7 flask + » B3 %47 51 > 5 500
ml cord buffer >+ 1000 ml *&+45 # > £ 4c » S5ml$o2 % %3 3~ 3 cord

buffer E‘h’%%}‘ ¢ /é — T _PL B :” Eﬁ%h VR

=

e

e R RSB EY IR EBE T A 45 # cord buffer
PNZFLEEAZ o BRDT - o JH & FRER 12 0 R
FE PN e ocord buffer iz > N FEB ALY - BEHAFRF A
o g B8 20 ml collagenase & = w E R o~ HEFR T 89
Az r BREEELLN TR NS E R B8 A4 (& -
WA ) P~30mlHBSS *t50mlgte g @ » #FRIZwiER
o E R 0 ERF N docollagenase F 42w AR R 0 A F PN e B
¥ ~ 50 ml dge F ¢ o 4 HBSS 47 » %R ) (wash) > 4 L2 R 2
- TisdEwdF N 0 B~ 7 collagenase shgoc Fg ¢ o £ 3w 1200 rpm
10 min #)H F R F17 8 3-5mb 4e » 3032 % §5 ¢ dflask ¥ - HUVEC
10ml # %353 > 1% £ #3786 Medium > #2 & T F %_i* #i:i2 7 ( Marin

etal., 2001) -
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(=) #x%F p L% (HUVEC)
HUVEC 2 37°C,5% CO2 8 &> M-199 8 2 £¥ > B A A7 3
10 % FBS, 1 % Penicillin/ Streptomycin (P/S) , heparin, endothelial cell
growth supplement (ECG) , L-Glutamine - # & % 3 - =X Medium » %
(s He2 p R R R AT T-75 flask # > B~ 2-5 2 e HUVEC i& {7

% 18 4 %% (Marin et al., 2001; Bachetti and Morbidelli, 2000 ) -

(=) MTT test

(A). R3L:
MTT =2 ¢ (3- [ 4, 5-Dimethylthialzol-2-yl ) -2, 5- diphenyl
tetrazolium bromide) - % — % ¢ = chemical reagent, ¥ A& /5 ‘m
P e v3ofr o B tetrazolium ’&.ffi’iij'ﬁ%’ ( mitochondria ) P 4%
i % succinate dehydrogenase &/ = &% ¢ formazan ¢t &
590mm T &g A sk fcik# o T D OD S0 g o i dvis
e o F RPN HBIR S e F 5 3SR ( Denizot

And Lang, 1986 ) °

(B). # 3

# HUVEC 4 4 *+ 96 well plate ® (2x10*/well ) 10 % FBS-

medium 100 pl 35 % % 24 -] pF {5 > 12 HBSS wash {8 12 7 1 % FBS
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2 medium &7 H v 24 -] pF > wash 6 £ 4e » 2 FJER 7 CA
Z_ medium ¥ % 24 -} FF > e x 10 ul /wellMTT £ 4/ FF > £
4~ 100 ul/ well SDS-HCI over night #-m 2 $w gk & %73 115 |§

% 12 OD 590 ipJv & B o

4 % = ~ Ox-LDL % HUVEC # 3 IL-1B
(- )~ Ox-LDL &% &
1.0x-LDL & 5 it
4 7_¥ LDL protein (0.9 mg/ ml) 4c 0.1 ml CuSO4 100 uM (F #
JER S 10uM) 2 37°C T kKT 27 24 hr o
2.% 47

#LDL r F4 908 o 10E 4T A B RS 0 o  FELT 0 Hg

4y

RS TR 0 BTk ¥ A T 5 0.3 mM EDTASPBS > ++4 C 4
TRFCRWE o LB T2 ) PRI L AT BRR 0 LSR8 BRIS { 3%
- X > fiEFi%47overnight > @ {8 B~ eLDLiE R (022 uM) £ ¢
FRERACTHERGE Y -

3.;8| TBAR

1% Yagi % (1987) %% > # R FLDLF ©* ¢ 4 26§ * §
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Malondialdehyde (MDA ) » - 4 3 é9MDA¥ = %&£ = thiobarbituric acid
( TBA )¢ 4 = ¢ & & #+TBARS ( thiobarbituric acid reactive
substance ) > ¢t 7 F 30D 532 nm & & < SfTA £ 0 @ e » TCAT % 3
8 F ko 3 FRRSMDAG R ETBAF Bt ERH ¥ TE
LDL§ 42 » i in mol/ ml» EAXE & 7" F§ L A2R4%3 o
4.3 P MBp R 9 FRREZ TE

B<10 pL 2 Ox-LDL > 4 » 790 uL DDW % 200uL Bio-Rad Dye
Reagent (#f#100%) » & 2T 354 488 > >+ OD 595 nm™ = i >
STIE Sk B4R F B4 7 Ox-LDL ® #7% ehd-o HRAREF o #7ip| 0 dhex
kg 44 F e F-v (Bovine serum albumin, BSA) 2 53 & 4 i

R @ ¥ £NOx-LDL ¢ #7% 3 7 &

(=) ~ Ox-LDLE %IL-1p m-RNA 4 7
1. lm¥e 4v % 39
¥tz 32 % 210 em’-dish® > e #g1x10° 5 12 510 % FBS2
medium#z % 24/ Fris > £ 1211 % FBSz mediumfe # it 24 pFis > #2234
2% 4cOX-LDL> @ ¥ - %R 4 » 100 ng/ ml OX-LDL>**medium® > &
24 P18 v Trypsin-EDTA T sm?e o 3o {8 T3+ ik » gy

v v
S fmre o
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2.Totol RNA #13% B~
Btk {6 20 %% S ~ 1 ml Trizol reagent » 2 3 {8 2 3Y 7k 54 48 »
LEE R A 2200l CHCL » R R EISFjfe#F 230k 15448 > ¥
4w (12000xg, 15min, 4°C ) » =B~ % 600ul I #7h1 Smlitc £ 4
# ¢ > 4e 500 ul isopropanol F TR £353 > G E R 104 48
¥ 4o (12000xg, 10min, 4°C) = 4% 1 i > § T AT ¢ 4K
F > 4~ 1 ml 70% alcoholi®@ RNA § % » & F#.< (7500 xg, 5 min,
4C) - 2 Gi EPEE 4e > 3 £(20-50pl) DEPC-treated HO > #-RNA
IR Y B3 3-80C e
3.RNAZ_&
A LRI T S 104 80142 2Rk > 1% OD 260/0D
280nmid & 2 % ¢h kR £ RNAHH & > 1% OD 2302 OD 27075 %
7 W ey § o AP~ ¥ F 2 » 1000ul DEPC-treated H,O ¥ % blank » 4%
% P~1 pl Total RNA £ 999 ul DEPC-treated H,O:® & 323 (& »
Spectrophoto- meterip| & o
2+ & Total RNA=OD 260 x40 x1000 ( pg/ml )
4.F #4575 & (Reverse transcription )

A ESRNA (4ug) & 7E §RTF b o 200 pl PCRi%
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,—E_‘%ﬁ_,u ;P" ¢ 4 AT 5'J;$‘;§'J :

Volume per reaction
5x 1Script Reaction Mix 4 ul
iScript Reverse Transcriptase 1wl
Nuclease-free water 15-X pl
RNA template Xul
Total Volume 20ul

B &% >7i6% »PCR machine » i£{7 & #4F & o
5. % =& B & %4~ & (Real-Time Polymerase chain reaction )
(A) e
LA DNA P EA A BE- BHE I
(Forward Primer)f-* % 313 (Reverse Primer) - X {2 #-F & & B
@ E P DNA S X H > L4313 e g g
P& DNA fe¥ts &5 > 1% DNA % & 2% (DNA Polymerase)
v p - DNA 9% 3% 4 W) i 5 ficts (Template) k & = #7¢7 DNA

W 4ot A e 0 JAT L 20 il A # AT DNA A

B)
(1) &4 4F % 57 DNA 9 ( Template ) ;
(2) % %4F @ # RS =5 h31 5 (Primer) :

PCR 751+ & - f8 4 1 & & 7% F % ( Oligonucleotide ) »
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IR & A T S e Y P

—B‘T'JB’.

,1:
r' B

51 3 (forward primer )5 % 513 (reverse primer )> ¥ 4 % DNA ¢

v

B stiE s o (Th L TR endzgl o A H 513 B B

() & B 5 1825 BagA > @ B3l F cnE RAFEA T 5303 Bag sk o
(b) E- 3l Fehle XA §F ¢ &sdlFNINAL TG D3 B
PR AT R § sl

<.TN

FRINA G Z BB B 5]+ - DNA
BAR ek & 225 o

(€) ® ikt A& T34 5 o (GHC) (A+T)ert &~ 9 £_0.4-0.6 -

(d) 51 F 2 Brug AR7S 2 F IHDEA, 0 BRI R ILE2
= 313 = B 4 ( Primer Dimer ) » ™31 3 o DNA #i4x chdE & 7%

2
A o
=

(e) & %313 2 B chj24ag & ( Melting Temperature )4 ¥ 48 £ 5°C

P fRAEE RApenE R DNA G Xt A R a AR A H
3% DNA FFemf & o
(3) DNA £ & fi% % ( Taq Polymerase ) :
Lo i mEer s gl kenpigd 0 P % 54 ¥ o DNA
R &psEd § ¢ 5 Thermus aquaticus 'wF=#74 31 ke Fpb

% Taq: ¥ 0¥ 1 LR S 4 - LATENT 4 DNA 44 -
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4) & =i & Rl
¢ 457 dATP~dTTP~dCTP~dGTP % = #6= B4 5 4 it
( dNTPs > Deoxynucleoside Triphosphates ) > &7 #& ik & =i % v #
wtheng v 45( MgCly )% e ( Buffer ) » 45333 & B & s 5 i
% m 2 A PCRZE 7 Fedidpd kR o
(©). # Z:

2~200 pl Optical grade PCRAC & #Ls g » & B 4v » 11T 28]
2x SYBR green Imaster mix, forward primer ( 500 nM ), reverse primer

(500 nM ), RT product 2DDW # # &84 525ul - iR & = 21 % »

PCR machine® -

(1) % £ ( Denaturation ) : & ¥ & * 92°C-95C2 FFeng § - @ %
DNA M@ A B 2 H i DNA » 17 5 [ 1548 #l chfide o

(2) % & (Annealing) : i ¥ & 40C-60Cz2 B » i 313 ( Primer )"

F0E B DNA HF ¢ e dtis & o

(3) #z £ ( Elongation ) : i * % & kenHd % DNA %5 i
( Template ) » 12 313 ( Primer ) % 428k » & DNA & = %% ( Taq
Polymerase )enigit 2 if § JF R eni®* T o w4 LR R

& o - MR T AT DNA R4 o
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Fohe ~ Bplmep pd e
1.Time course

v A 45 1 6 well plateim®e 32 % 45 ¢ > dnre i) 5 2x10° > 12 5
10 % FBSz_ medium3s % 24| pF i3 » £ 121% FBS2 mediumF # i+ 24-]
Pris o 3% IL-1B 352, 4,6/ FF 14 » 12 Trypsin-EDTA T fm? » g
1200 rpm, 104 48.¢ 4 % + i » PBSE A7 & in % > £ 111200 rpm
oo 104 482 ",ij ‘Jﬁ";}’% s Bfstr X 7 F K B AR PBS it
TRELBRESE o

2.3% iz CAZ probucol #1L-1B3% HROS 2 4 g2 58

s-fm e A 45 3 6 well plate’m®2 35 % 45 ¢ 5 W B 5 2x10° 0 1§
10 % FBSz_ medium3 % 24| pF 13 » £ 121% FBSZ mediumF # 1+ 24-]
pFis > £ 2 225 uM, 50 uM 2. CA £ probucol smedium4c » fw% & 18
| PEES  FeF IL-1B 1] %06 BF {5 0 12 Trypsin-EDTA Yz fw #2 > &< 1200
rpm, 104 45 {8 3 ",ﬁ%i ij‘a“?;*i’ » PBSE #TiR & fmre o E 121200 rpmafes
104 415 2 "t AR BfsAe » 73 F R AR HPBS 0 11N e ik

RE-STE

B
=
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7

l.

3.

1 ~ 7t CA2 probucol H1L-1p# #4414 F]+ ¢ VCAM-1, ICAM-1,
E-selectin & # 73 58
CCLERTE %1
Bfmve 12 % 410 cm’-dish® > %2 9 1x10°> 12 510 % FBSZ
mediumiz % 24/ FFis > £ 121 % FBSZ_mediumbe # “ 24/ pF{s » £ 14
7 25 uM, 50 uM2_ CA &% probucol simedium+c » fw% & 18] pBFis » £
¥ M IL-1B 7] %6/ 515 » 12 Trypsin-EDTA Yz fm¥e » .~ 1200 rpm, 10

%‘ o

2

. Totol RNA £ 5~

v » 1 ml Trizol reagent» & 3 {8 3 **k + 5A 48> & ¢ £ 4c »200ul
CHCLy » RFiR 158t 10kt 154 46 B ¥ 4< (12000 xg,
15min, 4°C ) » ¥ B 1 % 600 pl & #7401.5 mIfc R 4 & > 4 » 5000l
iso-propanol } TR £3935 > A EF ¥ ok 104 &8 3 % 3o (12000 xg,
10min, 4°C )- 2 ",%J Gk T RT W 4 S 4 ~ 1 ml 70 % alcohol
®RNAL % » ¥4 (7500 xg, Smin, 4°C) © 4 % £ 4 ~ 3
£ (20-50 ul ) DEPC-treated H,O » #-RNA 7k 7 % & 7 %5 3-80°C o
RNA z_&

AR kR R T S0~ 814 TR 0 f1* OD 260/0D
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280nmii & 2 % ¢h Sk p| £ RNA# & > 1% OD 230% OD 2705 #
AW g o ABF & F 1~ 1000 ul DEPC-treated H,O i % blank >
% % P~1 ul Total RNA#2999 ul DEPC-treated H,O:® & 353 {8 » 12
Spectrophotometerip] £ -

2+ ¥ Total RNA=OD 260 x40 x1000 (ug/ml)

. F #4-F & (Reverse transcription )

P72 § RNA (4ug) k&7 H 4 RTF & o 2200 ul PCRi%

,—E_‘%ﬁ_,u ;P" ¢ 4 AT 5'J;$‘§SIJ :

Volume per reaction
5x 1Script Reaction Mix 4 ul
iScript Reverse Transcriptase 1 ul
Nuclease-free water 15-X ul
RNA template Xl
Total Volume 20ul

B L% >is % »PCRmachine » &7 F #4FF & -
. FH T E R L% F & (Real-Time Polymerase chain reaction )

$~200 ul Optical grade PCRATE &< § > & F 4 > 10T 3870 12X
SYBR green Imaster mix, forward primer ( 500 nM ), reverse primer

(500 nM ), RT productZzDDW# 2484 525ul> 2 & = 2 {6 ¥ » PCR

machine® o
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@ 2>~ WELISAZ™ iz CAZ probucal #1L-1p3% H & 4% 715 NF-kB/& it &
4
1. fm%e 4v % g2
Bfmve 32 % 210 cm’-dish® > %2 # 9 1x10°5 12 510 % FBSZ
medium3z %24/ PFFié » 1211 % FBS2 mediumf # 24/ pFis » & 14
7 25 uM, 50 uMz_ CA &% probucol #medium+4e » fm?2 & 18] 18 » & F
PIL-1B 4 g6/ BF s > 12 Trypsin-EDTA T fm %2 > 1S migs ¢ ¢ 5 3o
1200 rpm, 10/ 4815 4 ' ¢ it -
2. F B lmre ey B
#-tm¥e 4v » 7 3 phosphatase inhibitorsFPBS & &7/ f& ‘m¥e » £ =t 1Y
w1200 rpm oo 104 4876 0 L hypotonic buffer £ iR J& fmbe 18 #& T
eppendorf?® s /kiF 154 48 > f v » detergent 3 i vortex 104/ » £ 1414000
xgyts 3045 (4°C) > 2% F FiRe s > #pelletrtlysis buffer =t = f& -
AR T R F E150 xg 0 304 48 (ARiF) {6 % #vortex 3085 0 AR
= (14000 xg, 10min, 4°C ) - B~ Fi% I A7cheppendorf? - i3 3¢
-80°C -
3. 130 T E&

BER RN R OEEES R EE T FERALZNKRER



F RO EMRAANERE CREZE >0997 F BEER o

1 2 3 4 5 6
3o FE R (ug/ml) 0 5 10 |15 |20 |25
0.1mg/mIBSA (pl) 0 50 |100 [150 [200 |250
DDW (ul) 800 |750 |700 [650 |600 |550
Bradford (ul) 200 |200 [200 [200 [200 200
was () 1000 | 1000 | 1000 | 1000 | 1000 | 1000

B] ].Ll CCrRES S S %ﬁr"’h’ 799 ],LIFTJDDW/E' £ £ 4~ 200 ],Ll Bradford
”‘?' ﬁ-—%lOOO = ) A il’% k )@554\4@ s 20D 595nmip] T B o
Rtk P 1 e Sk B (y) ArERS ;N7 > e R Fev ?ﬁ/};

B (X) (ug/ml) ( Bradford, 1976)

4. NF-«xB family ELISA Kit
B-Sugeny: 3-v 3 *tlysis buffer? - 4 »3f L ¥ 2_i* NF-«B

Consensus oligonucleotidesrwell® > rZParafilm3td » 28 7 kT ik
F (100 rpm, 1h) > £ 12200 pl Washing buffer/well  Hie = =x » 4¢
100 ul NF-xB family- & fu48/well (1 : 1000 dilution in antibody
binding buffer) '/ Parafilm#td » 38T & &— /| BF » £ wash = =X >
£ % 4100 pl Horse radish Peroxidase (HRP) antibody/well (1 : 1000
dilution in antibody binding buffer) '/ Parafilm#+a 38~ ~ &— | BF
(3% Z_ELISA reader » P~ 1! Developing solution ** 3 B F w8 (¥

%)) £ washz =X > 4:100 pl Developing solution/well > % J§ T #F sk
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FREXHSmin( R R NES ) £ 4 » 100 pl /well stop solution (f&

MigEd d Tl E) &8 BOD 450 ( Reference OD 655) »

F -~ H PRk
1. HUVEC
#-imoe & 45 3 6 well plate st 96 well plate ‘w2 32 % 2 ¢ > ‘w9 #c X

% 2x10°& 2x10% 14 § 10 % FBS2 mediumi % 24-] p¥ 14 » & 121 % FBS
2_mediumfe # i 24/ FFis > £ 12 725 uM, 50 uM2_ CA g% probucol £

medium*4c » fm* & 18- FFis » FF LIL-1BF| k6| PFis o
2. U-937 cell line
Bk me tk(RF1E) MR S # e 51 ¥ % BCRC

number : 60425 - 12 310 % FBS 2. RPMI-1640 medium#g & > & ‘23F w2

4L BAEHI0-10°2 F > 93-4% { # - Zmedium B X P HPER T o
3. U937 Cell adhesion
B~ U937 cell » Bow 2 "f ¥ medium > £ 4c » 7 calcein AM (10

UM ) 2_ RPMI-1640 F & 30 » 48 > £ # U937 &< {84 » M-199 R
R ts4r » HUVEC # (6 well plate: 200000/well ; 96 well plate: 20000/
well) » & Jis 30 & 48 - 12 PBS e A 2Bt e U937 cell » B« {8 iR]#- 96
well plate 12 ¥ £ 59 ELISA reader jp|H vx 5k & : OD 485 (excitation )

OD 528 (emission ) ( Z_& )- # 6 well plate ™ ¥ & g s P 4p (2% ) o
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Bk E % 2By “mean £SD % 77 o 12 SAS systemi tuit o 1Y
One-way ANOVA Doncan's Multiple Range test ‘“ $z % 2 Fenf B > 7 ¥

Mp<005 AREAZREG AT Ko
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# L.IL-1p ~ VCAM-1 ~ ICAM-1 - E-selectin 2 GAPDH primer

forward primer reverse primer product product
Tm length
IL-1B AGATGATAAGCCCACTCTACA ACATTCAGCACAGGACTCTC 86 216
VCAM-1 TCCGTCTCATTGACTTGCAG TTCCAGGGACTTCCTGTCTG 84 225
ICAM-1 GCGCCCCAGTCGACGCTGAGC ~ GGCAGTTGAGAAAGCTTTATTAACTAACAC 89 184
E-selectin CTCTGACAGAAGAAGCCAAG ACTTGAGTCCACTGAAGCCA 88 175
GAPDH  ACCACAGTCCATGCCATCAC TCCACCACCCTGTTGCTGTA 91 181
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Sr g 2%

F % — ~ 37 Chlorogenic acid g i i 4 % j-“f A d a4

IRE /% RO e S e sr/%'f& "’T‘ DPPH p d A7 1Cs0 B .5 &
36.3 £2.7uM » @ & #4] % Probucol 2. ICsy & %) 5 41.8 £3.1uM : e
LDL ¥ it 4 * o > & Rpkz ICs 5 3.1 £0.4 uM > Probucol 2 1Csy & 3
5540.7uM > d A fEFg P EKREST oo K REAL 5 4 _DPPH B
d L% $rd] LDL ¥ i ehic 4 > ¥ H g itk Bt e oo g B
i #| probucol ° & % 4o 1-1,1-2 #777 » 2 & —#7818 o

F—25 APFEAEREET E Py tgd oL g
YRR enie > A4t gl E Conjugate diene (CD) s34 = » S % IR
fer 25 uM 2 50 uM eni R R (e o F P B ende it ¥ g R ilen

Conjugate diene # = € > & & 5§ fk «ng “ BFH - B % 4oB 13 77 o

F A=~ A1 MTT 3 CA ihiwe 3
RPEF LRI % > LEFT MIT test Bl E e 355 » 7
3% Rk 2 Probucol 7 ¢ id = v F m,,&}i%]ﬂ -;'L;IZ_A B VEAE 0,
R fmie A i3t 96 well plate fmre 32 % 4 ¢ (2x10% cell/well ) 3% 12 §

1 % FBS z medium F # f* 24 ] pF > & & %4~ 3 kB 2% R
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probucol ( 0-300 uM )33 % 24 -] B > & & 4o ff] 2-1,2-2 #57 o 5 % AT &
2% R & % E_probucol » fik & 200 pM 14T pE A 5wt A

(m% BB 5 >90%) @ hdd R 22 (o A Y HE 25 UM £ 50

UM & BIRR 2 B F T R B o

P U T ER LK REF T Ox-LDL ¥_% 3% % HUVEC %

3 IL-1pB

4 L4 grd) LDL £ 7 CuSO, 8§ - > B|# Ox-LDL 2 TBAR >
BEHAE2S umol/ml =+ » £&FiE47 H TBAR £ 1 7 p mol/ml
2t o HFXROXIDL 2 3o kR » £ 2326 v fra i ik ih

oz ebk B ER S 100 pg/mle ¥ - 2 g

=
-
3
T
a’u\
>
-‘;ﬁ.
A
)
™
<
e

plate ¥ (2x10° cell/well)» ¥ 4 § 1% FBS 2. medium F % i 24 /| p% >
£ 4e » Ox-LDL (100 pg/ml) & J& 24 -] B » 12 Trypsin-EDTA 4z & ‘m*e >
£ J1* Trizol reagent % B~ RNA » £ #-#7%5B~2 RNA & 2 £ {7 F # 4k
T > 2 (6 fpH 2 EREwMF BREZ IL-1p mRNA ch& R o B %%
W Ox-LDL #& § 2qpfe™ » H €4 EP L we 2 R~ E 0 IL-1f > T
E DA i B(p<0.05) 4o 3-1 957 om LB 3-2 ¢ ¥R IL-1B

Bl TR REFAF BT 0 FEBRR P EFF B2 cycle
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g’;:jg-é‘: ’ ﬁ N JDE'E\& /ﬁrgt&_@ﬁ}g ]E’(Ct) s m *f ’}I' Ct & a:;_l-_ﬁ_,‘#gihj.%\
@ B 3-3 7 > fl* Bl #7 & = PCR A& 4+ 2 melting temperature * #z

THE- M d 2575 A 2 melting temperature 397% & - B &

RIS 3 ST B LI I R

Fokw ~ 1 SN e gk WRIIL-1B# T4 mfe o g d A 22 %
R ik 2 3] 1
LH-p A e A 45 6 well plate ® (2x10° cell/well ) %5 F 1 5 1%
FBS 2. medium ¢ # i* 24 -} & > & & B2 IL-1B §li% 2~ 4~ 6 /] pF > 12
Trypsin- EDTA < & ¥z > .o 2 ",/TT_P Fiko LA r 3 F ¥ k4 A2 PBS
TATIR R dmie > R ITH 30 L4518 0 Ui dme R B e P ROS o
FxAcR 4-1 oror o g IL-1B flc 6 ] B8 7 P A 4o dmPe P e

ROS » ¥ F| 534+ ehd B( p<0.05)» #r10 ™ kend % ? - IL-1B

¥ - 3§ o BN AL g A5t 6 well plate ® (2x10° cell/well ) » 4%

312 7 1% FBS 2. medium 3% i 24 ] B> £ & %] 4 ~ 25 uM 2 50 uM
2_ % Jp & & probucol S & 18 /| BF> & 12 IL-1B §}% 6 /| FF > 14 Trypsin-
EDTA Jc & ‘m?e » .o 4 ﬂ,értj Fiw o R 4er 3 ¥ K LH 2 PBS £ATiR

R imve o R 1T 30 2481 M RERS R LT ¥ " K IL-1
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CTA 2 me ol Ao Bk Ao 42 47T 0 F IR HE 4 ~ 25 uM & 50
UM 2_ % Jp & g% probucol » ¥ ¥ 0 X IL-1B 1A 2 w2 p o 2> H ¥

imfe? ROS M1 v m ¥ ledpivchfelrl  ~f T B REE T Ik

v enie s o

F %I ~ 3% CAZ probucol #1IL-1B34 F3k' F1+ : VCAM-1, ICAM-1,
E-selectin & # 3 58

B A fwve A 4536 well plate® (2x10° cell/well )» 3% 1 5 1 % FBS
z_mediumfe # 1+ 24-] pF > F & %[ 4e > 25 pM et 50 uM 2. % J & 2% probucol
i3 % 18 pF > & L IL-1BF1#c6 1 B » 1 Trypsin- EDTAJc & ‘m¥ » 3.
305 b i > £ 1% Trizol reagent3 P-RNA » £ #7552 RNAZE %
BT AT o2 (U RH REREEF BERVCAM-1, ICAM-I,
E-selectin mRNA& 4 R o B % F R4 »[L-1BE T ¥ edp ™ » 2 €34
Hp A e £ LK £ OVCAM-1, ICAM-1, E-selectin® & if 3| ki3t F e F
2 (p<0.05) > 4cB5-1,6-1, 7-1%F7 o

dOBIS-12 BRI EFde » 725 UMZ 50 pM 2 % R &
probucol » ¥ ¥ 12 '8 WMIL-1f*r3% % 2 VCAM-14& 3 > ¥ ¥ & Rk 2

probucolz_ Frf|sc R LA T H 4vd R 0 B EFIRE REZ Pri)rck B
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*tprobucol > @ o BlO-12. %%+ FIR > @& 4e » 725 uMZ 50 uM 2. % R
fé & probucol » 7% ¥ 12 ' KIL-1B#734 % 2. ICAM-14& 3 > ¥ ¥ S Rk %
probucolz_ #r#] s % A £ 3 4o @ 3 8 > B IR R L2 Prdl ek gt
probucol - @ B 7-122 %% ¢ » &4 » 725 yM2 50 uM 2z % J ps &
probucol » ¥ ¥ 1 ' MIL-1B#73# % 2 E-selectin® 3L » ¥ ¥ % Rk 2
probucolz Fri|sx % ¥ & & £ 4p B 1 o

& B5-2, 6-2, 7-2° & H ¥ EZETIVCAM-1, ICAM-1, E-selectin 7

ad

B T 2R ES4F Y 0 KRB R R DT EFF B2 cycledisy
v HE LB REHRBREC) > A fI*CtER EH ppHEZRE -
@ B15-3,6-3,7-3% 5 4% jpl 297 & £ PCRA 4 2_ melting temperature % &
THE- M d &7 5 A 2 melting temperature32 % & - &

b o rv T A LA A LG - o

B~ MR R LA S 2 (ELISA) = CAZ probucal #1L-1p
% H 4T3 NF-kBiE 1 A 4 e

+ k#-me 3 & 10 cm’-dish? -+ sne g 1x10° > 12 5 10 % FBS

z_mediumiz %24 pFis > £ 121 % FBS2 medium/fe # - 24-] s » £ &

Bz 25 uM 50 uM 2. CA & probucol simedium#e » (m® i % 18] {5 »

*%-%‘”IL'IB'*'J?‘%&6 Eé;‘lb ’ 'lTrypsm -EDTA Yz fm ¥z » é}ﬁ’_'ui T__ /F s
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I * MEER RN fc e T k- HEBRERY L 2
HF9 WER » &2F PS5 pgwe 39 4 » ELISA plate” & (7§
oL ERAES - RE DR RFCXIFTREI SRR LM
450nm T PIH B K E o

BT o RIL-1BA % T € i NF-kB/E (> gt 7 o] 5] nve % 7
3 = & eNF-«xB P50, P65, P52, Rel-B, C-Rel F-v B # 3 » ¥ :f F] st b
tE B (p<0.05): 48,9, 10, 11, 124755 © @ 1125 pM A 50 uM 2 % Ja it
g« probucolFf 3z & 2_fwmPe ? > d BI8F ZF 50 pMz2_ % kg % 25 uMe 50
uMz_ probucol ¥ 14 f? &g "% M dm e 4% ¢ d [L-1B%734 % 2 NF-xB P50:4
W F PR e m A s H LG FrdlIL-1B#734 3 2 NF-«xB
HE T 2 R R R R S a B3 o d BT F I A e
»25 UM 50 pM2Z_ % J ik &% probucol i ¥ PP EE R Xt e 4% ¢ d IL-1P
“T34 % 2 NF-kB P65 3 » & 7 H % & 5 #rf|IL-18#734 % 2 NF-«xB
g o 2 A gl B4 S E AR R 4em B B R > ko AE PR
ez R oo

F - %G o iR £ w7 ¢ NF-xB P52, Rel-B, C-Reld-v ¥ 14
o BI0nSE S BT 0 7 w4 » 25 uM & 50 uM 2 % J fik 2 probucol ¥ ¥

P EE R e 4 ¢ o IL-1B#73 % 2 NF-xB P52eh& R > T ¥ IR R
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fé 4] e % faprobucol 4 0 ¥ Frd vk g A E M 4t K 0 B 4
*50 pM 2z % F e 15 B2 NF- «B P52en4 IR ¥ 3242 5 K @ Bl
BRI HAe ~ 25 uM & 50 uM 2. % R 4 2% probucol » 77 ¥ U R M fm v
$5 ¢ d IL-1p*73% % 2 NF-kB C-Relth4 3> @ ¥ 4¢ » 25 pMA 50 uM 2. %
R fats > ENF-kB C-Relend e it ¥ 3485 Mo ¥ Prd|sc sk oA £
Bidem W s o ABI12¢0 %Y 5 At »25 pM& 50 pM 2 % R ik &
probucol{s » ¥ P &8 *% < fm e 4 ¢ o IL-1p*73% % 2. NF-kB Rel-Bti4 31 »
% 4o~ 25 UM 50 pM 2. % o fid {8 o 2 NF-kB Rel-Be s it # #24] e

S0 T Bk R A B R e o B 5

Fok- ~ MHE PR me RU-93745 33 % R e .7 7 "% 1 d IL-1B#734
B2 e JE N i)
-8 3k e (U937) ™ 10 % FBSz RPMI-1640 mediumsz % >

T wred R g10°-10°2 B 0 93-4% { # - Zmedium - E 3§
BRPER T o P B LMK A wre A ] A 45306 well plate (2x10° cell/well )
z 96 well plate (2x10* cell/well) ® » 111 % FBS2 mediuml # i* 24-] p¥
i o £ 11w 525 M 50 uM 2. CA & probucol “medium+e » ‘m? & i
18- & » & F MIL-1PF %6/ PFis > g k70304 484 » 11 ¥ £ LA

v Bpspmwe (EPhp L mme=11) 2 0 4 w3 32 %300 4815 »
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M PBS wash— =t » B~6 Well plate) ¥ k& &g ficde & 3L 5 R 4p > T 496
Wellplate % »>> % k2 47k ? RIEH ¥ LB A -

d BI3(A)sha 8% P R AIL-1BTHT € 3 Fi 7 ol P
fmPe AENEIT N R dmre b oo @ fde » 725 uM, 50 uM 2. CA £ probucol s e
WP g T AR ] TL-1B oA 2 B PRIk AR o Y - 2 g o Y
Fhor R EE F LR R R ETFEI AIL-IBTIET € % FHR § o
Hynsflimre Jprg st Ldmve b oo H O kG R P AR e > T E DA e
Z B (p<0.05) > @ # % tetc » 725 uM e 50 pM 2. CA £ probucol i » %
O R e'E id [L-1B4734 B2 B P IRARR T T H sk R

bod 5 &% de@13(B) TR o
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CES S

BB Y P dg s PR R AR G4 R A ERK
%R %5 & 4§ 1 (oxidation) (Libby, 2002)& # 4 An ¥t feeng i+ 5 T o
o dp A Ay LT E FF MR A R DR £ H 2
Pz 2k F]+  (cell adhesion molecules ) # & J! % (Quirino et al, 1997) » @
DAIBEER AT R R o AN LR kg R R
e 0 IR (FRAEPR) Ern pp ko T EGEEPIIRA T L ErEle
2o B g MR R g 30 (Witztum et al, 1991) o #7120 p & fm¥e £ <
EAHFF 0 2 HPEHAEET N L mfe g 55 PR OROE R A g
Moo ATV A B A RS REAT L i L we 2R £33
HFF 0 2 HPIRARN A L R G 0 KK RS RAMKAT LG RS
B PR R A A e .

BAPRIEYY  FRAEAWRE PR FREREE T H
# DPPH p o & > 2 4| LDL § it ehi 4 > @ H L Lok ipite &
%974 f24LF 1 A& probucol > ¥ ¥ F R % M FiEE V¢ B A S
Conjugate diene eh# = § » 2 Pt £ F (V&% - weF %7 » HUVEC
XA 25uM B 50 uM Z_ 5% J s 2 probucol 0w ¥ o tE K IL-1P A 2

e popd A BE Rdmie? ROS ™ X &0 % wApiehgeffl > 7 =
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FEREREL G L L aniTr o

BEFEFmeF EH > MIT test ek

“H-

bo
=k

probucol » # k& 200 uM T EEY 3 L3 e F (e s S >90
%)s & AT AT HCAF g B RRFrflmie o ¥ R TERE
g4k W I Ox-LDL ¢ % HUVEC £ 3 IL-1B > @ S R pev 1 "% s
IL-1B #73 #p & w2 VCAM-1, ICAM-1 2 2 E-selectin mRNA 4
B E B M EAPM A o T S REET RS O IL-1p 135 K 2 B a4k
a4 A AMEARME - BFUEZE B LAS Y2 (ELISA)
HRGERET P RE K wer P d IL-1B 134 % 2. NF-xB P50, P65,
P52, Rel-B, C-Rel sh& 3§ ¥ % & & s L4 d FrdlF B Racg 3l 2
e T+ NF-«B g it > k' MARH Fl+ A B AR 5 §13khe e gt

Kﬂ» o
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-8 BREZHFEZ FLE VA

SRS et iR By A e B - A A (R
B VL) B8 kiRj @ vers d5 % ~ # ~ B8~ 4=~ § 0 4] frics
(Clifford., 1999; Takeoka and Dao, 2003) - &3 #  # g N B R L 7
s epif A M (Kweon etal, 2001) &4 H R 24 5 Bagi
TRESBE RS KPR D A K REF T i o AT &R
4 DPPH fi d fenin 4 > f - T B AR RR Y TE 4
i 4 o F Ve PR g E-v (Ox-LDL) A #"%ofikfd b 42 ® 207
¥ & ¢4 ¢ (Heinecke., 1998) - Rt EI AR FI VD
LDL =% i (Whalley et al., 1990; Nardini et al., 1995)> F]* faih & h i v
v & F e F oA R 4 e * (Heinecke., 1998) o & Chang et al.,
(2001)# 7 5 ¢ 4501 > OX-LDL § & A STWE A% N ALt oty i 5
FotRwigd RR X sl 2 B Aacwme B2 4 %5 (LDH) -

Mk REET IR EN AL w2 & Ox-LDL ehf| g™ > w4 3 & e il &

% ' X LDH «0f# 1) « @ #& Auger et al., (2004)& 0% 3 @ 4511 >

2
TR
=

1%

v AR 146 mg /Kg/d s (4p % >0 %4 70 2 7604 & X 100 mg
BRpe o TE ey 200 2L endE k) T OUP AR A A B F 0 g i

w= 1\3 56:'}1-?5_? ,z&’,’-}%,ﬁ/;ﬂ—»’f ﬁp#ljﬁ_ﬁpﬁ—,ﬂ;\q ;}J.,ﬁ,u 2 S

At
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BArE 4 g g M

7

b f R HRER SR AP § SH SR PERZ B

% om BITORT R 73 U R L dr ] B R dm ve end 2 &2 TPA 473, Hoen

A

R e A 0 dE M PUER s B prdld TPA 2 UVB #73 % o0
NF- «B, AP-1 & MAPK i /5% % = ) chzk F5 it 4 M (Feng et al,,

2005)c @ AR KT o A PIE S R ESHIAH TS R R 2 B 1ok

= fL (TR s

Wt AR E T o P IRE R dr 4 F] S NF- kB % |

Lok AR R SR Y 4 GER SR $r4] DNA 3§ (Kasai et al.,

IR oo

2002; Shibata et al., 1999) ke p& fiin {75 5 087 3 ¢ 7% 3 Jeteezeinffie e

A

VAR E 4 R AR o B P IEY T et 2 % RL

F Ry B
(Olthf et al., 2001) » @ % hjit A P B2 » F 7 3R aF|de
W g T5%enik L e AL A I P E e e @ FI T 125% il i) S T
~HeEPRF o o HFEREFEED I GE G R

(Giovannucci., 1998; Baron et al., 1994; Favero €t al., 1998; La Vecchia et

al., 1980; Tavain et al., 1997) -
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¥ = & ~ Probucol 2_ Fuds "% a5 e A 1L (E* 485

Probucol & — f& iz fendng 4 > Flgdpd 3k b5 5 B
CVHREIBE R RFHA A Ao ek iy At o 25 TRE
TR AN E R B > VR E pd A MR R Y hig A
T > Frd|H RE Ko RA L eni®d > TV drdie RimiE A, 0 B
2 YR b PRl R AT 1Y B B\ ¢ H i #& (Daugherty et al., 1991; Sasahara et al.,
1994) -

A9 B # probucol 15 5 & ¥l 2 f 7] FIH B 5 fodF ahfads %
kA gk (1) ’L‘t,f‘:fgﬂf#t‘ probucol 4 + & 5 14 B2 7 &> AT
7 Probucol ¥2 LDL 2 & it # Big %3t H 8 7ga 4% 1 A& » probucol

. LDL » ehs i % & LDL ¢ ¥ £ @5 ( PL )fr5a 2 B s ( FC )&=
gk feh 4 > i LDL 4 % PUFAs 4 £ § p d fhhscdf - (2)
probucol i\fﬁ}‘u%ﬁﬁ AL E v Himg it 4 4 E_VItE e 5~6 & - LDL
FripAEAROS AL F LDL ¢ 23 it Fenij 42 > 1 % LDL 34

7 6B VE{fr2 B B+ &§ 2~ F > #7112 LDL % & 7 probucol
A EF R enin 4 g VEEfr p-# BE§ 2 - = - B LDL
AT RT LSS A B probucol P w o L5 A 0 2R @ f&_probucol &

MR K5 A B AT AT K% A VItE 2.+ 2 (3) “ﬁ:f ¥ LT ¢h s
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probucol B & - B EFBES > (4) HHH %R L EEY & § 0
LE R S AL RN ORE 6 Vil ek LLE: B e A N B LA

oo FPHIAR TS AT A il EPUB R o AT (e g o

M &= NZW & WHHL & =+ #-5% ¢ >probucol ¥ 7 »x"% i LDL %t3%
LA B Mg R D B R R R 1 e 4 (Mao et al., 1991; Prasad et
al.,1994) > @ probucol ¥ 11 {x{R &k G F PEFARAC & 4 F 2. ) A dm e
(Simon et al., 1993) o AR ¢ fmie F ¥ o kyplmie A2 Tt F 7
oo B %4 2 &4ak  probucal ¥ 14 % i Ox-LDL #73f % HUVEC &
4 2. VCAM-1 %2 ICAM-1 (Cominacini €t al., 1997) » » # "% X LPS #7134
# HUVEC A # 2_ E-selectin (Kaneko et al., 1996) - ¥ ¢} > probucal % 2.5
% 5uM ¥ ' i< TNF-a #7134 # HAEC A& % 2 VCAM-1 (Chen et al.,
2001) o gt =xF % ¢ > probucal ¥ 12" i< IL-1B #73% % HUVEC & 4 2
VCAM-1, ICAM-1 2 E-selectin > H #r4] 1% ¢ FJE & 3 4e i 3 38 > &<

IR SN ot IR N U 2
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¥ & -~ %REZ Probucol 2 # £

% R s % probucol i A BT Y W 0 FERIBAR EE {3 e
THRa gy kR P TEHme R EaF R o MTT A 47w 3305
RILA & Ed WiEwie £ BMTT #4 = % ¢ ffromazans 500 7 J5
FRIESTOnm Bk EF pimie chEF o @ i * 96 well i {FMTT A
WP TACF G LA e » B AR DB I e wellg f 1] 0 A F
PAmEASY g mie A o RERE G RASRREME, Ft R

B Ak A N RE DA -

R B LS R L % Probucol & F M mimiz & M HIER &
200uM 2 PE > e 305 S OF X 3290% o £Chen et al., (2002)%# cFE g
® > magnolol (54Ff ) %230 pM4 % £ F M 4 4 o & 3@ % ik
B % 5~10uM - @ Stangl et al., (2004)# sF7 3 ¢ 45 ) » S x P DD E s
BERIOOUMM T L 2 B mred o a FANEE R R ;ﬁg%
¥ ¢ ehquerctin (-4 &)@ * #E K 5 50 uM (Huang et al., 2001) > & i 15
BT ER R P MR ik 0 4ok & ¢ PECG, EGCG, EC% 4§ & ¥ fmaringin,
naringeninfrfdh £ ¥ chesperetin, hesperidini? 2 £ = § 5 ¢ (luteolin) fv
i % % (apigenin) i * & & 7% £ 5 50 uM (Ghoi et al., 2004) - 7 & &

% Probucal#z & 7 fR i enim?z 3 44 > e AP F F H i AR iKak R T >
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TR B P Bk o AR S PTG oeH R o A %P

25 M2 50 uM = fajk R 2 i (7 A B R B o

S d o §FCRBRYFY Z R IL-1B i F i

LDL &g it % 5ldcd s ol it eh- BER ORBFF > @ § 1
i3 AF X R P -9 OX-LDL$F & iR i o/l it eh2d S feE /7 FiRE &
e 4 ¢ (Steinberg, 1989; Steinberg, 1997) » &% ifs e fl it 7 — fh ¥ £ 131t
B SHEP AR 80412 B3 B F £ 40 7 i B F FRE %
kA 1 rIE S B R R o Bl NI B AR R AT 1 5 ) en
P imm B At 0 B ¥ R e S Fr R R g e i g Y
M Py 0@ %‘g\;} Fog it Benig r > F UG ,:m,ﬂ,;—xf Pd R E sy

gk bRy ?ﬁ’; ibende hodp g 2k £ 2R 3P (lag phase ) o it (7 jﬁgg”;

w

dpd 5 4E% R4 H ¢ T F (dra-tocopherol ~ polyphenols) » £7 4 1 & =
(4+vBHT -~ probucol )sig it & » HEPE 2wk ¥ A e ER R
i 4p B (Diaz et al., 1997) o

¢ 5rOx-LDL ¢ se &% ¥ Y 2 W A Flend ;o doii i IL-1P
2 All-Ipr @ p L 2oy FRAFEHIEY o AAX P 0 L=

#FOx-LDL ¢ 4 3rp 4 e IL-1BA Flend 3 » # 23 2 fekivr > @
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# IL-1p m-RNA « & 114 I e interleukin-1B(IL-1B ) 2 tumor necrosis factor
o (TNF-0) &% #&2& chi g 3 %% (Young et al., 2002; Lind, 2003) » % 48
F % % IRIL-1o / IL-1B % TNF-a ¥ ¥ BigEp & miz 2 T vimie A
WA F1+ (Lietal, 1993) 4o jpl it 3 Bp o Aord kenip 30 @ [L-1B
BT REERA I B Tl F T4 2 0 LRI A
% *+ (Lipton et al., 1995)> TNF-o | ¥ i i & Flidk2. = AP BE w2
i “,/TT "ﬁ < %8 ch 4 L (Hsu and Twu, 2000) ~ H_:&VSMCs 2 & % /%~
(apoptosis ) (Selzman et al., 2001) » F|} IL-1 % TNF-a * #3n 5 £.658%
FEp Y I rE RS 4 N QUIE SR
G4 AT g > § 2 MOX-LDL A% & 3 N A fnre 3hig )3 i
oo e S 7 AT &0 w7 Fed IL-1B TNF-a X 24 3 w78 b5
53 4 o ¥ o 2Ox-LDLEEL &  pF > § 1 15 HTBAR b Fli% 7 a
T CRA P EAl T A PRT R RE RS2 g
IL-1B& 5% N A fm# & 4 ROS ~ i A5 F]F £ T80 & B 42 SR AL 0
gLliamre b o LIEFS Rl ) L oz P ROS ~ w2 3L'q F]+ AR > £

L S A N L E R LT s PR
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FI 8 % REIG] IL-1p #7358 2 3657 F1F chd R 2 H 3k ongb i i
#
- . S Rpadrd] IL-1P #r34 W2 B P ok gk v
Bds R R A T NP o A1 A SEE Pk e e $RU-937
KBLRE PR Ep L B en 3 Fr o RBFA LT ok F N AL e

3 EE - B E LM g v B B R A R B

e

(Imagami et al., 1995) o p & fm%e # ic 2 & v i Bk - B P ik
(Anderson et al., 1995)» 22 & #% sls kA - 5 B 4 4 4p B (Hashimoto et al.,
1999) o @ J =t H P 3k b itiRsk SR T 0 B R Ak R 25 uMZ 50 uM
TRt d IL-1B#73 2 B sk 3, - 2 v a® g ¥ Bor o VitEfik
BA40 uMpF > ¥ P Badr ] B R ARt /L S fe b (Meydani et al.,
1999) ; & A2 A e ik & 100 uMPF > = ¥ i drd) H IR AR A
w2 (Stangl et al., 2004) ; @ 50 uM5F § fk luteolinfrapigenins & ¥ =
e & d TNF-a#73 2. ¥ % 3% endE %4 (Choi et al., 2004) -
= AR ]S g
Ehspee § 0 L% fFena 3 7% 3 & L5EA TS ¢ 45
VCAM-1 (Cybulsky and Gimbrone, 1991) ~ ICAM-1 (Poston €t al., 1992)

rE- selectin (Richardson et al., 1994)& 5 ¢ p £ £ & 2. FF eni® % & )
F
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Hoo gF UK i grE T e AL T T chA R e sl g
F J&(Ross, 1999) o fods % afi R /T 1 cFT 050 0 ok F Pln e 3R 5 Fl S
(VCAM-1) » ¢ 2 &FE Pt = fmren TR an ¢4 U FAH
(Osborn et al., 1989; Elices et al., 1990; Cybulsky and Gimbrone, 1991) -
VCAM-1% ICAM-11% R & % 5 0¥ jir % 4oIL-1p & TNF-o 73 % -
E-selectin® #IL-1B f-TNF-o #]#™ & = (Bevilacqua et al., 1995) - @ H
Pk 2 kT P RN AT R S H R AERE > 2 B 0 AT S
F IR Rl g B e E £ 44 (Cimbrone er al., 1990) o
Z H P ARH AR R EARE TS i (SREBIV.)
1. H kg & (Monocytes Rolling on Endothelial Cells )
By g S p L meena 3 ie% ? F L L H Pogehig b
(rolling) « 7% F M Almi & Ao b 7kj LIl 0 ¢
d & & B ~3%7F &= (constitutive existence) > Z-F 4 % B chs 3
selectins > F; F iTw F AEco w e F P 4L o & 4 f3s ZgF
(tethering) o B H| k3 » Fp L wre X 3|0 F L F By F
( pro-inflammatory cytokines ) » 4-IL-1 (interleukin-1) ~ TNF-a ( tumor
necrosis factor-a) fr¥ it M % & #5 39 (ox-LDL) flj € P-ig (3-5

48 ) & & JU R A poit (internalization ) *t Weible- Palade bodies =7
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P-selectiniz 84k F » + > @ v € i H 3% (monocyte) ~ # = 3%
(lymphocyte ) & F‘%‘ P v w If (neutrophil)) } eofie & £ (P-selectin
glycoprotein ligand-1, PSGL-1) % & (Liao et al., 1997; Giuffre et al.,
1997); B e o Ajk i3 a3t e w Ik & @ |+ e0%k¥F &~ 5 E-selectin %
L-selectin » » € AR B L F By FiEitm2r "f (shedding )
o LI P L i m A2 RE (Tedderetal, 1995) - sefddk¥
F & € it 5 53k cndf it 1+ (monocyte chemoattractant protein,
MCP-1) 34 » & % F 24 & (up-regulation) ¥ — fadk¥ + { 5 0k
% integrin# Z o
oARAE &P Ader 725 pM& 50 uM2. % R 4 £ probucol 0 ¥
¥ g WIL-1B#734 3 2 E-selectin % 3R> ¥ ® %% Ja ik % probucol 2 $r
Tk w BRI E ARME -
2E Pk g A b ?f % % & (Arrest and Firm Adhesion )
Integrin ¥.d & F=tH ~2&m e 230 2B =tH ~ (aand
B subunits ) > &F FlwrE b fdEEs 2 F AR o dvd A W D
LFA-1 (lymphocyte functional-associated antigen-1) 4= §[j§is -
gd 2 E I g E L0 TR0 w IR h- fad T diacylglycerol

(DAG) #4r > i&@ &1 v f¥% C (protein kinase C, PKC) > i¢
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wmre f4TAES kR b2 s A& 4 'wre F §5 (cytoskeletal ) b e g o
Risger Flg L F o B4 (permeability ) # < i g p R e
B¢ (Mine et al, 2002) > @ ¥ - & v & kA F &~ 3 Mac-17] 4_

RSN S ST S A B L ’iirﬁf%vﬁiiﬁéﬁ’i%ﬁp\ﬁ\ﬁm’?éﬁﬂlCAM-l’-z
(intercellular adhesion molecule-1, -2 ) ?f 2L s 2R 15 2k i (adhesion
/arrest) ° {5 "F‘]‘P LA 2 T B R “,'5'3 FrB2-integrin 4p B
(Luscinskas et al, 1994; Lehr et al, 1995; Ragab et al, 1996; Kita et al,
1999) o ¥ ¢t P%’ # iz 4 3f (eosinophil ) 24 = k + HVLA-4 (very late
antigen-4 ) B ¢ fop & ‘w2 F cHVCAM-1 (vascular adhesion molecule-
1) & cigta L RN 4w cndb® A3 23 (7% f %ok
1L B R EE o

AP FE NG R EBYN L e 9t 4 32 VCAM-1% ICAM-14

AL TS e > R R F R A4 r 125 pMA S0 M2 % i ik &
probucol » & # 12" MIL-1B #7348 2 VCAM-14& 3R » 1 ¥ % hpk %
probucol 2 #riscdk ¢ & F ALK 1L 0 b PF > B IS R L2 dr 5
% g probucole @ d B6-12. %%« F M &4 » 125 uM& 50 uM
Z_ %% Jp fk 2 probucol » 7~ # 1 fF KIL-18%734 % 2. ICAM-14& R » ¥ ¥ %

,\.

J i 2 probucol ¥ & 5 & E AR BEIE > r g I R L2 PRk BT
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probucol °
3.H ik g4~ & ¥ M & (Monocyte Trans-endothelial Migration )
Mo fS RIELS w IRARE I 1S 0 5 d AP B B L e B D
i 4% ( trans-endothelium migration via diapedesis through the junctions
between endothelial cells) - =& d H 234k :13 (MCP-1) &2 3 it
MBREP Y 4 aila e p e EH ﬁ;ﬂz%a;gﬁa/\ i E

i #k (Takei et al,2001) -
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FAE o B RERY il IL-1p 3% ¥ NF-kB e 1 % ' 1305 5] end
R
AT (T F® pr & #rif RNA polymerase % 3% % 4% %]+
(transcription factors » TFs) eni® % » f4rF] 3+ 1 & 7 0 A 5 & fa4gT)
(1) basal factors ; fd&4% (% ¢ § F promoter 7L E? § E 4 i
er:8 (7 » 4oTFII-D ;
(2) regulatory factors : figsris® ¢ Bg A FE YA & F]F
4cNF-kB ° (Koleske €t al. 1994)3 & |4 i 45 7]+
(regulatory transcription factors ) £ 2k %]+ *5kx
# 5 (promoter) % 2E 4 > BTG A T2
evae 0 & B 5% ¥ (inducible) #£ 7] > 40
iNOS, CAM 2 45 e & 513 o
- SR T ONF-kB # 4§ 2T 5 e 3timre e > ed 2t IkB &2 4

- >

HL o RENLS % HhFi > aNFkB g2 mwer? > 4313

{w,

a2 Fl & enig 4 o F P ONF-xB2 5 14 3 F 4§ e X 3] ob k%o
{s 51% proteasome-mediated IxkB degradation > @ § IkB *# f%{¢ » NF-xB
# M eoNLS if € i3  NF-xB # » (translocation) Mn%s % ¢ » 34 {7 H &

4 F]+ eht 5 (Karin et al., 2000) o d *>NF-kB & it & Jf p sofe 5 ¢H 43
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»~ (translocation) w2 ¢ » EH FH A ®* > F]pt » NF-kB # »
fwie frenie 4 0 4 K33mNF-kB FEaE £ ik o

¥ 2% I NF-kBev 35 ¢ 35(1) w72 % 1 4oTNF-a {eIL-1B;(2) PKC
( protein kinase C )=73/% i © 4ephorbol esterfex. | 4 7% i F]+ 5 (3)¥ it 4
FiicilEs P2 fris 5 (4) B TAoR R RF Brjlrf}a’ai & E-Bpa 5 (5)
doB g L deT- = zhens i 5 (6)3 # @ 4rLPS# UV (Kopp and Ghosh,
1995; Siebenlist et al., 1994; Baeuerle and Baltimore, 1996) o #& 4% %]+
NF-kB/Rel 725 &3F 5 A F|eh4 3 > ¥ 7 A G5 ~ B4 F R~ F XL 2
wre k= F 7w £ 8 & ¢ (Barnes and Karin, 1997; Baeuerle ana Henkel,
1994; Baeuerle and Baltimore, 1996; Baichwal and Baeuerle, 1997) - 35 % #=
T v R BRI S AAR hF-9 F e+ TNF-a, IL-1B,

macrophage CSF, granulocyte CSF, granulocyte-macrophage CSF, MCP-1,

tissue factor, VCAM-1, ICAM-14rE-sclectin+ =% 3| & 4% ]+ NF-kB 33

%5

oo P Y R %4 atherogenic ditest M Ox-LDL ™ » & € ¢

—

= ## 4 F] F+ NF-xB % i (Liao et al., 1993; Parhami et al., 1993;
Rajavashisth et al., 1995; Brand et al., 1997) o 4* b » s % afi R AT 1 o5 4k
VAR - Ewi g E 4 K F]F 5 4oTNF-afe IL-1P~ g Y B R

oo L dmie ~ T aeim e {ojk @ 1k ¢ (ANF-kB (Collins and Cybulsky,
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2001) -

W3 AT P dgdt IL-1B 2 TNF-o 7 25 B 1§ %S E3 i 855
NF-kB =% 14 (Christman et al., 1998) > i&@ 313 2 A4 B F B2 % L F
& o A i@ 3 4o AR 7]+ (adhesion molecules) fim?e £ 6 2 & fF o #f
MUEME EE L AR E A - B HW LB L A e B
(Wang et al,1999; Lum and Roebuck, 2001; Schreck et al., 1991) > @ £ 2 $
F i* & > 4o PDTC 4= NAC > # 1 r4] NF-kB 5 { 7 7 ROS #
% NF-kB #% v e & 4 (Schrect et al., 1992; Weber et al., 1994) - % %
FATA PR b et s B E ey U E B reactive oxygen
species (ROS) scavenging activity (Kourounakis et al. 2002) 7 %+ 4§
Grom b a4 RP R A AL NFxBFE g4 5B om A7 5%

d ot RS BT SR Frd] IL-1B ¥735 % 2w ¢ ROS » #71

¢

Apdem il iy a4 2R %ﬁé Frdly iR RACR A 2 4 F]
#c NF-xB e 14 i@ $rd| T 254k 4 + (adhesion molecules ) e R o
TS RET R G R o0 2 IR ARG T g 2 hiE
oo g H gy 2 fu LR B o

moRRmE AN S F TR CRBEFIIRETE > e o € 2R

# 5 4] i ¢ INF-kB DNA-binding subunits > NF-kB 7% trf 54 4f fm#e 7 &
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5 p50/p105 ~ p52/p100 ~ p65 (RelA ) ~ Rel B% c-Rel 7 #& ( Mattson and
Culmsee, 2000) - NF-kB ¢ ™ p50 £ p52 £2p65 # Rel A/c-Rel 2 =
heterodimers > £ A5 = p50/p50 ~ p52/p52 ~ Rel A/Rel A 2_homodimers » H
P poS/pS0 ELF - BAAFIRY ZEEE R 5 ML w A& 3G 0
NF-kB heterodimer » I £ # J= /£ 4 5.5 B 7% (Baldwin, 1996 ; Barnes and
Karin, 1997 ; Huxford et al., 1998) - @ # 7 # 7% F crINF-xkB e = g2 2
transactivation i 4 3 B > ® & K F p65/pS0 & E G R eh
transactivational activity @ 3} = homodimer 2 p50/p50 A +# s £ & 7 3
$rtranscriptional repression =374 it (Siebenlist et al., 1944; Karin et al.,
2000) °

AR PR Y B IS BT 1 B Ip6S s pSO - p52 ~ Rel B2
c-Rel I #NF-kB familyéig iv » @ p65/ p50 s it o2 2 VCAM-1,
ICAM-14vE-sclectingk F1 % .5 B > @ c-Rel/p65:riE it & 4 FICAM-138
FlZRF M o m S REEPrIpS2 ~ Rel B it H % A » H 3 & AL

¥ i W Ry
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CEE B LR SR SRR LS RN £33 AR

B2 %2C ¢:xd endothelium-dependent vasodilation I > H 4% 'w
"z 4% (monocyte adhesion) (Heitzer et al.,1996; Reilly et al., 1996; Ting
et al., 1997) faspr B AR g chdng MG M - e M2 FC

A
poay

BETHBERE CXFE fic FEFSEHEY
a4 % E

a4

B

E ¥ hlmi st 551 $ 4 e fcig mpheniE s > 2 A p &
B¢ 2 %% a, B, vy, O-tocopherol ¥ w fE > H P A B4 FiEH Y Lo
tocopherol e %% i A|LDL ez F > 524 2 E eni®® S 4t » "p v 2
R Y Sl RS chs B0 MLDL hF b o %4 % B A
AR ke A ARt s ALDL ey Jlengy it
| (Jha et al., 1995; Odeh and cornish, 1995) o pt ¢ » a4 2 E
Flak P AR R MR (8% )2 Frd | H Pak3EF onit* o @2 5 E =
TR RN EENE A o

% fi= % ( Polyphenols )

Poft s pedgit G4y LR d 5 B¢ A7 r4|LDL g

345> G o el F)Y dwesveratrol HH U S ELAEIt A4 A RECHF Y AL
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%wH H fii 4 (Frankel et al., 1993; Kerry and Abbey, 1997) » & 74
RE? VR Aoh F 0 hidg v 4 (Maxwell et al,, 1994) o gt m iz
F % #F IR ZiFP dresveratrol 7 {%ﬁf\z’ FrHLPS #7342 HUVEC 2. #
4 F]+ NF-xB % AP-1:35 14 > k%% M VCAM-1ch 4 e 8 2 3% cndk '
(Carluccio et al., 2003) - @ #Af @ ¢ % f & oleuropein % hydroxytyrosol
e 1k {fﬁd Fr#|LPS#73% % HUVECZ. # 4% %]F NF-kB% AP-1475 14 » %k
" (W VCAM-1 24 S4e 3% sdk s (Carluccio et al., 2003) » &4 F 5
P R s A0 o B THRTE S B L R0
-F 2K & FEV $r4|INF-a #13 #HUVECZ # 4% %]+ NF-xBes i+ > &k
% . VCAM-1% ICAM-1:n4 Jie ¥ 2k ch4k %4 (Zhou et al., 2005) » @ ¥
~ B4 2 A2 £EEBAE 4 4p 2 ehit ¥ (Chen et al., 2001) - Tijburg &
1997 A= § ¥ 45 00 % K ¥ % MNZW # 31% e 5% 5§ 2 AT 1« Hayek
et al (Halevy et al., 1997) e%= % » # IR » 7 #h4k 9 ApoE # & | R
/F1> quercetin £ Y2 & F #F 0 39T RS ER R AR L2y
SLDL § tacg Moo
I ~ ¥+ fr ( Flavonoids)

Flavonoids 2 £ 4~ eh- NSt Ag $ > H 3 & L & & Tﬁ % 2-phenyl-

benzo-a-pyrones > &_— fadiphenylpropane (C¢Cs;C¢) % 2 ( Rice-Evans
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, 1996 ) > G H ek F F17 BB 2 3 ad 74 0 94000 A7
PiniGdE s Rl bR k%8 T EY > Y 7 8RN
2.2 F@a 3 £3 (Hollman et al., 1996) - B4ez £ ¢ & 7 7 30%
flavonoids ° Flavonoids 74 it @ SALP FEivsg e0F Fip) ~ Fusf L~ FuUig
SO LR FURA PR puk R Y o BB RN TR IRA
HELhfig 3 L “’T‘ B d & o 4% Ak ¢ luteolin, apigenin,
quercetinfrEpigallocatechin gallate (EGCG) % ¥ %’ﬁf d §& 4% F]+ NF-«xB %
AP-1eE v > k"% MAR T3 chd Ao 8 73k ehdk*g (Choi et al., 2004;
Stangl et al., 2004) -

RILETRE CTRAEE R RESY P F MG T RS R A
B > m flavonoids % Catechin fris /7 4 4= 4roligomeric proantho-

cyanidins, quercetin, quercetin chalcone, Ginkgo flavone glycosides,

silymarin, 2 H @ - gy i FHle AR NF P L AR KRR
FUNFREIFRRE - FIFPLHTASEPZAEIM NS 6
S R, ’«’%:}ir)ﬁa 5 Jg e e ' Fl#c (Hertog et al., 1993; Hertog et al.,
1995; Knekt et al., 1996; Yochum et al., 1999) - @ #%Zutphen # 3 # 4j
o & F 7 flavonoids w728 fAEiE ~ 12 Ak %29 At g X

RS SIS £ TR Lo FARPELF 0 B A F K
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B % vk L E4F (Hertog et al., 1993; Keli et al., 1996); % f -3¢ 44
7#5% (Cohort Study)® 45 1 #&P~$2-> £ flavonoids € F #F fe & o x
FARARBOT M 2 g2 5593w+ (Knektetal, 1996): p &%
G G E e E AR R FIR o KB F BB e e Y g
FfE ~ = fhH d g ~ LDL £ %5 "% 15 B (Imai and Nakachi, 1995);
¥ p LA A8t S dp i flavonoids & = iFeh S pedg it £ 4+ (Salah et
al., 1995; Kerry and Abbey,1997; Ishikawa et al., 1997; Catapano, 1997)~ 2
% % %8 ( Miura et al., 1994; Miura et al., 1995; Tijburg et al., 1997; Luo et
al., 1997; Yamanaka et al., 1997)¥ $#r#|LDL =% it > 7= ¥ ; i“ér‘ pod e

FElr w3 X3 it (Wang et al., 1997; Yen et al., 1997; Grinberg

5 1997) > 2 2 R A 3 B (Spanos and Witztum, 1992) -
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Table 1. Antioxidative capacities of chlorogenic acid in vitro

Inhibition of LDL oxidation DPPH radicals scavenging ability

(1Csp, uM) (1Csp, uM)
Chlorogenic acid 3.1+0.4° 36.342.7°
Probucol 5.5+0.7" 41.8+3.1°

# 1. ¥ R pk % Probucol fff *h3gsk @ 15 5 ey a4

125



(A).

100
90 r
80 r
70 -
60 -
50 -
40
30
20 -
10

Scavenging effect (% )

0 25 50 75 100 125 150 175 200 250 300
Chlorogenic acid Conc. (uM)

(B).

100 1
9 r
80
70 r
60
50
40 r
30
20
10 |

Scavenging effect

0 25 50 75 100 125 150 175 200 250 300
Probucol Conc. (uM )

Figure. 1-1. DPPH radicals scavenging ability of (A) Chlorogenic_and (B) probucol.
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Figure. 1-2. Inhibition of LDL oxidation of (A) Chlorogenic and (B) probucol.

B 1-2. % R pk % probucol #r#] LDL ¥ i & 42§

127



2.5

20 r
. o0 s00000%
soor??
) “0
= 15 r o0® ¢ Normal
:E ¢%%0, “0’..
& . ’0.. R B CA 25uM
g CA 50uM
110 - *
@)
IS
05
IS vvvvvvwvvwwwu_‘.
PPN ,,vn{vvvvvv"""""
00 7 LAAAAAAAAAS |

0. 100.  200.  300.  400.  500.  600.  700.  800.  900.  1000.
Time(min)

Figure. 1-3. Inhibitory effects of Chlorogenic acid on the Cu**-induced LDL
oxidation of conjugation diene. LDL ( 100n g/ml ) was incubated with 10 pM CuSO; at
37°C ~ 0 ~960 min in the presence or absence of different concentrations of Chlorogenic
acid (25,50 uM )
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Figure. 2-1. Cytotoxic effect of chlorogenic acid in HUVECs with MTT test.
HUVECs were treated with increaseing concentrations ( 0~300 ¢ M ) of chlorogenic
acid for 24 hours in 10 % FBS-M199 ( 0.3 % DMSO ). Values are mean * SD, n=12.
“®Means with different letters are significantly different at p < 0.05.
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Figure. 2-2. Cytotoxic effect of Probucol in HUVECs with MTT test.

HUVECs were treated with increaseing concentrations ( 0~300 ¢ M ) of probucol for 24
hours in 10 % FBS-M199 ( 0.3 % DMSO ). Values are mean + SD, n=12. “® Means with
different letters are significantly differentat p < 0.05.
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Figure. 3-1. Effect of Ox-LDL on IL-1 3 expression in HUVECs.
HUVECs were induced by Ox-LDL (100ug/ml) for 24 hours. The mRNA expression of
IL-1 8 was measured by real- time PCR. *® Means with different letters are significantly

different at
p < 0.05.n=5.
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Figure. 3-2 (a). The amplification curve of IL-1 8 for Normal and Ox-LDL
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Figure. 3-2 (b). The amplification curve of GAPDH for Normal and Ox-LDL
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Figure. 3-3 (a). The melting temperature curve of IL-1 3
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Figure. 3-3 (b). The melting temperature curve of GAPDH
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Figur. 4-1. IL-1 S -induced ROS production in HUVECs. (A) Time course response of
ROS production on HUVECsS stimulated with IL-1 5 (10ng/ml). HUVECs were labeled

with H,O; - sensitive fluoreacent probe and were detected by flow cytometry. (B) Values
are mean * SD, n=4. *° Means with different letters are significantly different at p <

0.05.
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Figur. 4-2. Effect of Chlorogenic acid and Probucol on IL-1 8 -induced ROS
production in HUVECs. (A) HUVECs were stimulated with [L-1 5§ after pre-incubated
with 25 1 M, 50 4 M chlorogenic acid or probucol for 18 hours, HUVECs were labeled
with H,O; - sensitive fluorescent probe and the fluorescent were detected by flow
cytometry. (B) Values are mean * SD, n=4. "®Means with different letters are
significantly different at p < 0.05.
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Figure. 5-1. Effect of chlorogenic acid on VCAM-1 expression in HUVECs.
HUVECs were pretreated with 25 1 M, 50 # M chlorogenic acid or probucol for 18 hours,
and induced by IL-1 5(10 ng/ml) for 6 hours. The mRNA expression of VCAM-1 was

measured by real- time PCR. *TMeans with different letters are significantly different at p
< 0.05. n=5.
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Figure. 5-2 (a). The amplification curve of VCAM-1 for Normal, IL-1 3, IL-1 8+

CA 254 M, IL-1 B+CA 50 M, IL-1 8+P 25 M and IL-1 8 +P 25 u M
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Figure. 5-2 (b). The amplification curve of GAPDH for Normal, IL-1 3, IL-1 8+

CA25uM, IL-1 B+CAS0 M, IL-1 B+P 25 uM and IL-1 B+P 25 M
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Figure. 6-1. Effect of chlorogenic acid on ICAM-1 expression in HUVECs.
HUVECs were pretreated with 25 1« M, 50 # M chlorogenic acid or probucol for
18 hours, and induced by IL-1 5 (10 ng/ml) for 6 hours. The mRNA expression
of ICAM-1 was measured by real- time PCR. *TMeans with different letters are
significantly different at p < 0.05. n=5.

B 6-1. % R & % Probucol ¥4t IL-1P #134 & w2 4k % F]15+ ICAM-1 £ 31

;B AR
R

7
~ M

141



3507 . 7350
1o CAS0
-1 =
3001 | R 1300
| T
T A >
& 2507 N 1250
] VA4 -
- S T A
£ 200t ar ek ; 7 1200
oy ] ;
3 VA caes | S
W 1507 i /4 Ve 150
< 1004 - # 1100
3 /X’ { Normal
= ay .
& 501 4 S0
- e ~ 3
. | - =
(] S e - S e 0
-S0 —————+ L A S L Lt L e st +—+-50
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 33 40 42
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Figure. 7-1. Effect of chlorogenic acid on E-selectin expression in HUVECs.
HUVECs were pretreated with 25 £ M, 50 ¢ M chlorogenic acid or probucol for
18 hours, and induced by IL-1 5 (10 ng/ml) for 6 hours. The mRNA expression
of E-selectin was measured by real- time PCR. *"Means with different letters are

significantly different at p < 0.05. n=5.
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Figure. 7-2 (a). The amplification curve of E-selectin for Normal, IL-1 5, IL-1 5 +
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Figure. 7-2 (b). The amplification curve of GAPDH for Normal, IL-1 8, IL-1 8+
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145




- d(RFUY ¢ AT

»
)

15

#.I

- - =L - [ 4
i = - .ﬁ'_‘r:; o
2 g . T .mﬂ,:_-._"_—,-‘-‘__,-'?"--. ==
i i oo -
"\.‘f__,.. Pt — T e e B .

ra

=)

n 1
1

g

€2 B4 S 58 6D 52 &4 65 8 J0 7 73 B0 82 B4 Be &3 90 09I G4 Qg

Temperature, Celsius

Figure. 7-3 (a). The melting temperature curve of E-selectin

Bl 7-3. &kt F]+ E- selectin 2. melting curve

SFUY L AT

n
|
.,

-4

€2 B4 B¢ B2 60 52 B4 65 o8 70 T2 Fe Te 73 B0 82 84 2e £ 90 02 94 95
Temperature, Celsius

Figure. 7-3 (b). The melting temperature curve of GAPDH

146




ha
n

4 +
35 - a

3T [ ab

25 - bc

Abs. (OD 540nm )

H
(9, B \)
I
—

H
I
—

05
0
IL-1 8(10 ng/ml) — = g + B +
CA(uM) ¥ | — 25 50 4 1 —
Probucol (M)  — — = — 25 50

Figure. 8. Effect of chlorogenic acid on IL-1 3 - induced activation of NF- £ B P50.
HUVECs were pretreated with 25 1 M, 50 ¢ M chlorogenic acid or probucol for 18 hours,
and induced by IL- 1 5 (10 ng/ml) for 6 hours. 5 £ g nuclear extracts were prepared and
analyzed for activation of NF- x B P50 in each experiment. Values are mean + SD, n=3.

"“Means with different letters are significantly different at p < 0.05.
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Figure. 9. Effect of chlorogenic acid on IL-1 3 - induced activation of NF- £ B P65.
HUVECs were pretreated with 25 £z M, 50 £ M chlorogenic acid or probucol for 18 hours,
and induced by IL- 1 5 (10 ng/ml) for 6 hours. 5 £ g nuclear extracts were prepared and
analyzed for activation of NF- x B P65 in each experiment. Values are mean + SD, n=3.

"“Means with different letters are significantly different at p < 0.05.
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Figure. 10. Effect of chlorogenic acid on IL-1 3 - induced activation of NF- £ B P52
HUVECs were pretreated with 25 £ M, 50 ¢ M chlorogenic acid or probucol for 18 hours,
and induced by IL- 1 5 (10 ng/ml) for 6 hours. 5 ¢ g nuclear extracts were prepared and
analyzed for activation of NF- £ B P52 in each experiment. Values are mean *+ SD, n=3.
“dMeans with different letters are significantly different at p < 0.05.
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Figure. 11. Effect of chlorogenic acid on IL-1 5 - induced activation of NF- x B C-Rel.
HUVECs were pretreated with 25 ¢ M, 50 ¢ M chlorogenic acid or probucol for 18 hours,
and induced by IL- 1 5 (10 ng/ml) for 6 hours. 5 ¢ g nuclear extracts were prepared and
analyzed for activation of NF- £ B C-Rel in each experiment. Values are mean * SD,

n=3. “*Means with different letters are significantly different at p < 0.05.
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Figure. 12. Effect of chlorogenic acid on IL-1 3 - induced activation of NF- £ B Rel-B.
HUVECs were pretreated with 25 ¢ M, 50 £ M chlorogenic acid or probucol for 18 hours,
and induced by IL- 1 5 (10 ng/ml) for 6 hours. 5 ¢ g nuclear extracts were prepared and
analyzed for activation of NF- £ B Rel-B in each experiment. Values are mean * SD,
n=3. ““Means with different letters are significantly different at p < 0.05.
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Figure. 13. Effect of chlorogenic acid on U937 monocyte adhesion to IL-1 3 -
activated HUVECs.HUVECs were pretreated with 25 ¢z M, 50 ¢ M chlorogenic acid or
probucol for 18 hours, and induced by IL- 1 5 (10 ng/ml) for 6 hours, and cocultured with

fluorescence-labeled U-937 30 min. (A) Micro-photography were obtained using
fluorescence microscopy. (B) Values are mean * SD, n=8. *“ Means with different letters

are significantly different at p < 0.05.
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