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Although an elevmd plgsma kva!@f hagh densxty hpaprotem(HDL) i kn@Wn asa pretecmze, "
component against:the developmcnt of. atherosclcms;s and ensuing coronary heart discases, the
related mechanisms arc, still not. estabhshed. It has been clﬁarly demonstratecdn the early stages
of atherogenesis that aéhemon of mondgytes and l}nnphocytcs to the vascular cndothclmm is
enhanced via adhesmn moleculcs and that monocytes and macrophages a ymulate in the
subendothelial space. The. preseﬂt sm;iy J:ias mvesugatcd Whethcr isolated plasma HDL plays a
role in protection agaipst, athemgene i
molecule-1(VCAM-1) on the endothistial cells. Effects of plasma fative low, density hgegrotmn ',
(LDL) and ac etylated LDL(ACLDL) onf VCAM-1 expression were also exarlified by using an '
xmmunocytochcmlcal technique, While plasma HDL' did not aleer the baisél‘ expression of )
VCAM:-1, lipopolysacchride(LPS) m&uctlon of this adbesion molecule was mikedly inhibited

“at a physnologlcal concentration of HI‘;)I In contrast, 30;1g protem/‘ml AcLDfL mcrcased
 significantly both basal 'VCAM-1° ‘expression and 'its. LPS induction, sugs ‘
modified LDL. enhiances letlkocyte adhésxon to endothelial cells, Unlike ACLDL ,
LDL inhibited ‘significantly VC}MVESI expression. This ‘indicates that EDL did' not undergo
oxidative: modification while incibited with endothelial ¢ells. These results stggest that plasina
HDL imay inhibit atherogenesis by réducing the expression of adhesion méléi:ulés, which isa -
protective mechanism indepéndent of its eversc cholesterol transport funciion. Modified LDL -
is a potent indticer for adhesion molecules-in vascular endothélial cells-and aoﬁél phyFarolein
‘the pathogenesis of athemscleroms by adhering to blood-cefls. (Korean J Nu@man 31(8) 1235~
1243, 1998) - S v
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2EEe) 85 SY2HEL /37337 (athero-
genesis)®] 283 Fg89o2 FE D P, o
U Bag AFEE0 A in viroolx wigd
low density lipoprotein(LDL) WA ¥ (endoth-
elial cells), 3241 ¥ (smooth muscle cells) 2 ma-
crophages®l] 9&ted A¥8ls}e] macrophages® ¥%
M E(foam cells)Z W3A71 1 $/3733Hd W (ath-
erosclerotic lesions)& &g}, ¥hA, high den-
sity lipoprotein(HDL)& 47313383 #4594
#Hcoronary heart disease)e WAIsh= 71%5-& 714
g P, oA FH2HE F47 5 (reverse
cholesterol transport)o] HDLo| #ddh= Aoz 4
HEG. aev, 23783 glelA HDLY) %A
NHE i3 FHER Esta ok H97]4 HDLE
AAF$e FUT E v 4713 osio 4
ZAetagel dA28-E 23 E F dde FsAE A
Zs &+ At ‘ h

473339 27))e 4o (lymphocytes), T

#uhdA W37 (polymorphonuclear leukocytes) 2

G A X (monocytes)7t & WHZA | FH3H,
olAL FFA ¥A1E4 (adhesion molecules)?! va-
scular cell adhesion molecule-1(VCAM-1), inter-
cellular adhesion molecule-1(ICAM-1)%} E-selec-
tinoll oJste utdnt, f3 EAEEA L FEEAR
Al interleukin-1{IL-1)3 tumor necrosis factor-o
(TNF-0)% 938 cytokinesdl] 2J3jd FAJdTH,
A7}, 33 EAEAY] dEL T veiie
©] growth factors, platelet activators 2 chemo-
tactic factorsell <J3 £33 247|He] FAske A
o2 FHET} .

VCAM-1& 2 3 Winzyd a3y fgyrt
Fashe 2l @9eta, 7RI ot £
A3 W g4 o3 A B9dhs AeE B
2532 Yot VCAM-1 Fd e nEH2HEYT E7
9] 27} TEAHRS] W) Yehtn E2t3 I ¥
A9 B9 Wz oA B, AP H(neova-
scularization)o} 345+ 82 7IAFHYAM EE
454 RS = BEEY?, S47sHg
T FREARS] G2 A8l LDLo| Wnjz2o) Ry
o B Ee] RiLg ZAAIZITIL B dF=E
E151) o]l ZAzEa glor, olRe EF LDLo|
R F2E EXEZLC] Bk F871A) 23

3738 S AT AL AASkT it

B ATelxie Atde @3dx 2218 o]
S £ VCAM-1 E3dd) glojA oJu g 35 33
a9, $47893 e 27] dAAM AFHA 48e
Fhs AE AT o8 319, ¥4 HDLe|
gy 2HE 4 sde Fud SEAU F871A
o2 F37383e 27 dACA Yehte 44
FE9 RS JAT oA FARsSH BT
AL A 8L FYste AE THdLA &
Aot
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1. g% Koy Z|

g4 Adu e WE 2ad AlRte] 348 sequen-
tial discontinous density gradient®] Z94%2 3}
B¢ WEsle] Belsgich. 94, NaClZ Abgel @
Z 49=E 1.063y/mlE 2P F F4E21(150,000xg,
10T, 24X7D 8l plasma chylomicron, very low de-
nsity lipoprotein(VLDL)®} LDL fraction& HDL%
lipoprotein deficient serum(LDS) fractionolA +
el 12l3, LDLe] 419 %lE fractiond BEg
1.019g/m1= 273 3le] YAEE(150,000xg, 10T, 2441
HF Fol| AEHEES chylomicron/VLDL fracti-
ong AA}IE. YA sEF-E& ohA NaClz ¢
TE 1.063g/mlE 23 2L 4hiez Y 2as)
o LDL fraction® #4223t &€ LDLS
4TA 0.154M NaCl/0.01% EDTA buffer(pH 7.
HZ 1673 FA8 . opAEsld LDL(ACLDL)<
F£igd ¥4 LDL(1~7mg protein/mbol #&
H-9]9] sodium acetate E3H-84-E A& FolM e
&4 71813 acetic anhydride 848 48] AH 15%
A g Frheiid. o5 8% LDL# AcLDL2
sodium dodecyl sulfate polyacrylamide gelciiA
electrophoretic mobility2 ¥4l A&t

@9, ¢2 HDL® LDS fraction® KBrz frac-

tions?) YEE 1.21g/mle 2R3 AAE(160,

000xg, 10T, 48713ttt Y& HDL fractione
Y= 1.21g/mlolA] fAEelst FAstn 2 4
o2 BEMs . v 32 LDS fraction2 4% 1.
25g/miolA] 22 whe g AR e} BMIHE AA
A el eeEesied Y& LDL, AcLDL,
HDL ¥ LDS Ztz}te] did g2 bicinchoninic
acid reagent assay kit(Pierce Co., IL)E AH&-3}]
2HHR L, SAY, 22 2HE L Ax A9 g
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" Human umbilical vein] WIAEE ofn) "*33“’
:11"’”°ﬂ*1 71248 collagenase Fdx(collagenase type
I, Worthington Biochemicals)g ©]&-@ L3
o FFAT. 22E vAERe YIAZE 10%
fetal bovine serum(FBS)o} g7}slo} i DMEM/
F12 Wi (Sigma Co.)olA ¥iaisict. vide wiois)
$50) 83 FHeh, ALDF9] trypsin(0.5¢/ 1,
1: 250)+EDTA(0 2¢/ 1) 9% 7k BAATIR
2,000rpmolA 1027 AR IAG. A pellets:
40% FBSS 10% dxmethylsulfomde?} 2718 WA
of 28] -T0CHM W ﬂ.ﬁro}‘ﬁt} A
fluorescent Dil-labeled AcLDL(20pg protein/ml)
] uptake A& B3l FAsAkFig. 1.

3. MR MY

WS A R (1 X 107 ells) 10% FBS7F A718 850u
DMEM/F12 #iX7} @20 chamber slides(perma-
nox %+ glass slides)oll seed 3F3t}. chamber sli-
desollA] NANEESE 2447t Wi o] phosphate
buffer saline®.2 AHsAet. A} WA(+10% FBS
T 0.5% LDS) 3500 Z4Zh Fol7 F5ie] X g
€9 LDL, HDL 2% AcLDLF E. coli endotoxin
lipopolysaccharide(LPS, 2ig/mh)E Arisie] i
HALE A 24X v stsinh

4. VCAM-19| BN Z9N 24
2z} At Lpsyh A7t w2 244038 Wi

Fig. 1. Uptake of acetylatéd LDL(AC[DL) o huan um-
- bilical vein endothelial cells. These cells were eval-
uated with representative fluorescent photomicro-
graph using fluorescent dye Dil-labled ActDL(20g/
mi). Magnification x 200.
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2 WSAES VOAM-1S) B3l e AN Tey
BHo) olgsisiet. of '~r‘3‘%-‘€* Bed 5% g0
BHAT, ATHES S8 Tris buffer saline(TBS)
o8 2~3% /‘114‘6}.:. 10% formaline 3 &og
1087 23N 2 9A TBSE At viSoi
A AFE WA Askd 10% goat serumoE
1587 dioksict. 28 F, 13342 mouse mo-
noclonal anti human VCAM-1{1: 75, Novocas-
tra Lab.)Z 23€ WelAlEd] sl8he] 1AZF wlekst
3 TBSE BR3) AFsict. A&aln 23184 al-
kaline -phosphatase conjugate-goat anti house

TeG(1: 64, Sigma Co)& 7Sl 1412+ sjeksta

TBS§; A B4 A9 gAY 2ge

EE3] 37] 913k goat anti mouse IgGske] w34
‘ﬁg dHEsi93e}. alkaline phosphatases) waluke-
€ 5bromo-4-chloro-3-indoyl phosphate p-tolui-
dine(Sigma Co.)Z nitro blue tetrazolium(Sigma
Co.)9) 71284 7hej] offoixltt. FEE T
71 3] TBSS} tap waters A|H5T eosin Y 44
doz dzdde AR, PR L AvAY
o #2& A3k mount solution(Biomeda Corp.)
< 7189 cover glassE Bl st BEn] Ry
oA Zzke] Agust LPSAl &g VCAM-1 2de
v stsiet. ‘

5. $HNE

BE APaste gEA FFeE AR,
EABAE Statistical Analysis System package
$7 22aL o]85}o] o FolArt. 7 FolA At
W3} LPSel &8 VCAM-1¢] o] dig Eai= 4
¥ FPAE HEes vehllo] ANOVA two Way
analysis® BARASAR, BEANS) e

<0.059 $%4 Duncan’s multiple range testi
AEHH

24 o 0

2348 HLENARS NS FUHA 28
g9 »r-.& g glo s Mz AlFloA AE 50%

g gk Seides 4Ag Jeo Hise
‘2.‘3}@1 A APdel FATMIFE Al g

FEaw Yope gudsks 8wl Yozt
BEIAL] 230 4 FF B (fibrous
plaques)®] B¢ Fukshs Aol o Wdo]
AslEE A4 A4 485 el gl o
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& ZA7As Ao WA Aoz WA dE
o, 47T e iz d4H XN8E AT
ge dpgso] AYsn girh AF7A nHFd ¥
o] 2EARY A4 AAE PR § YT
g AR AT BAY S WAL EAEE
7 cytokinese] A=A

LDLS ¥% 2289 F8 SuAEA 283}
o, nZY2HSEEe RIS deTle F
2 89102 ZeJTH?. In vivo thAEA A LDLE
A3l4 ¥ (oxidative modification)& 8& Wujel
&4 xskn, Wy £4%90 98 H¥F, ma-
crophages @ T duH7el R4S Z7MA 537
BFA & SAAZITR FoP Uin) EFF-9 oA
grhjjzto 2 o]%3 BA ¥} macrophagest Al
uhe Fsle) TTHRE FASHA Ha ov]e HES
Az} T o7t Agsk] A Z(fatty streak)
2 A sHA fohde,

1. Mitogen LPS°l &%t VCAM-1 &M 2
HDLY ofmMja

34 2484 VCAM-1& WA o] tid /=
22 cytokinesdl QA AR AQdHE
& olE 3 584 YAESS FEATIE Aoz LBiA
9k, ©%A cytokines?! TNF-ash IL-12 VCAM-
< %3 fxatn oA FEE 48~T2A A&
g Aoz g#A vt A7 ¥l €3 HDL
o) £ze =475 #AeUARe] H £HE
A4 B UAcke Ro] BRaHch APAFHH
oA ¥# HDLLE Z| 289 94 9 Fgol #
o3ln} Aojx dx HDLE ol % zHeo] #FH
Ag3 ZAAF 94T BAE 7R e Jdda B
nH At

E dFoNE 8% HDLY o8 ¥ FH2HE A&
wr)s3ke g 2H47]R 9)sled HDLe] $474s8t
Ao i AAEHE B3R A ARSI F
AT 27lole 243 EAEA AT 4%
Zo g E T 2@ gaA ¥} d Yoo 73
gt Z d7oAE o8y dTARES 2AR I
o, ¥4 HDLS 47480 g JAade] %
27140 zA WIAAE EHAA basal VCAM-1 dr
Hol W ¥F HDL(d=1.06~1.21g/ml)°] X+&
T3S ZAIY T E3 LPS &% VCAM-1¢] L3
#3} ojAo] WiF HDLY <AzEE FH3IAT
Fig. 2= R4 EeHa wio= zAE ¥4 HDLS
I AE VCAM-1 f=d th Z23s Jebd R0l

t}. o714 WA EE 10% FBS & 0.5% LDS7t
71wz Hig=glct. Wl mitogen?! LPSE
VCAM-1 7123a s vimsle] o] 34 24849
wE L 200~300%2 F7MAFH . LPSe TNF-a}
[L-19 eariA 2 WA 2 EdolA VCAM-19] 23
& ZANYE AL BAE(T} 4714 4 HDLe
Al 59 Img/mle basal VCAM-1 E&d&
gare ZA 9stc}. e, LPSel Qs F71E
VCAM-19] #@e Foizl F=e HDLel 93t &
A9 4oz AAHUT. I T BN
¥4 HDL# 991de 2 AZzY¥¥ HDL Evhe TNF-
ool SEkd faE WIAE F34 AR ¥4
& oA gtha uEstATh ol Ba¥e & A7l
A ge 27 b, od o2 <edt] mito-
gen¥} cytokinesell 913 VCAM-19] =7} dofve
724 ¥4 HDLL VCAM-19] ¥3d& At
z2% 4 9& Aolth £, WHAXI 10% FBS7
A7HE WA oA W= g wf LPSell &3 VCAM-1
wa s} olzle] HDLY o dAAEz= dASIUIT
olg)g 2o FBSol garEol de Al e g
9l QAIEo] WA VCAM-19] ¥dd 48& & A
o=z A 8RR, VCAM-19] 2 3lolx

Effect of HDL on VCAM-1 expression
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Fig. 2. Bar graph showing the effects of HDL-induced VC-
AM-1 expression. Confluent monolayers of human
umbilical vein endothelial cells were incubated for
18- 24 hours with LPS(2ug/ml) and/or HDL(1mg/
ml) in DMEM/F-12 medium supplemented with
10% FBS () or 0.5% LDS(E). v
Expression of cell surfface VCAM-1 was then me-
asured by an immunocytochemical analysis. Data
from four experiments are presented as mean £ SE.
*p<0.05, compared to respective control express-
ion
+p<0.05, compared to respective LPS-induced ex-
pression
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49] G5 ACLDL*‘ AN A5l ‘3430] %
s BEEYE oA AdLDLS o2l VCAM-
13388 AR e RS ¢ 90 42
Mehta 59} =804 WMl diFRR(aortic rvi-
ngs)ol A3 LDLS Xzlsigey] 23 DL Wi
20| 9% Gt ojgFEdl 9L XA FoBA
Y7o F344 AR RS A )
AZ3, £48% LDLo] M2l A5l thEdd
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Control -
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. duced VCAM-1 ssion. Confluent monolayers
- of human. umbilical ¥ gin endothelial cells were in-
.+ cubated-for 18~24-hours with LPS(2ug/rml and/or
© O LDLO Smg/mily in DMEMFA2 medium suppleme-
< nted with 0.5% LDS Expression of cell surface
" MCAM-T was thert measured, by an immumocyto-

) ‘chiemical arlysis. Data fmm four’ expenments are

-presented as mean£SE. -

<005, comphred o controt - expression
L4 p<0.05, mmparec!’to LPS-induced exp:essnon .
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el Aoz e ey,
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2R g3t 2YelE B
shn, £ 499 8% &% LDLe] basal VCAM-1
$GS Z7PIA 28 R YF LDLE BHAR
18~24X2t HjR ol % VOAM-19) 2] 98¢
Hd AEE2 $89 43 LDLO 4994 gstvhe

A& B, |
8 WszAolN 2 oR)3t ma-

Y APt et 4
2 97iE 8% LbL

33 LDLE &% |
crophagese) 918k AR R P, )R 58
% LDL% 7 macrophages®] LDL scavenger 5
249 3k FAAN F3A] Bho B
= AL B0 G, Ak, A48 LDLE
WA scavenger $EH S BAGAZR 3
QU ol ATANEL FA47sle] WA
LDL®! scavenger 58371 foiicie A% N
= .Quk. zahd, A3 LDLe| ARA WsMEE &4
AFEA 28 old BRR ATUE 4500 0lF
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Fig. 4. Microphotograph showing the effect of AcLDL on VCAM-1 expression of human umbilical vein endothelial cells.

These cells were incubated in DMEM/F-12 medium supplemented with 0.5% LDS and treated either with nothing(A
panel), AcLDL(30pg/mi, B panel), LPS(2ug/ml, C panel) or with AcLDL and LPS combination(D panel) for 18-
24hours. VCAM-1 expression was measured by an alkaline phosphatase conjugate antibody. Magnification X 150.
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B 4780 Whdd Z2FAHQ gQlog FE7]
o 2o, 34 EAEZ] dET Y AEE 7
Aol dig A7 2 BPTRAR o 8
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kotrienes, chemotactic factors, platelet-acteivating

factor 2 34 BAEAG o3 WE 7] Yiu2F
o e RIS FHSnA UGN B,
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W 223} wig o] Az ol in vivost in vitro
Eoll A] AF Qe Absl [DLE W5 x3 9] o]
22re7 AAE nitric oxide?] EAEoE 43S F
Z gz Ede] Wek(intima)ol HE 7o Hig =
w23y, o7l P-selectin® F34 EAEH] &
od3ickn BnE Aok, 43} LDLL oz &4
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