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KB T S5l RERE AR X &

BEE &

Bikm ¥R

(KM EFES TABFAML T, #ila 421001

e HHsTFhERSFRLER . EHEEE L
RATOREHXR.BE T mp M i EAA %
CARBEHRHS T . CAEN A S TR REA
AR RS TAMASG LA A A 004
M ESA s, AARBERLTRATPHE A
A, BAYKBEEBES TRESM S T oLz, RE
AR T A H A Ak, BT E LRI RS 5L BBk # A AR AL
BRI ASL AR £, 4 5irhMes THAE
R
X9
A% G

?Hiﬁﬁ*&}lﬁiﬁ*ﬁ}?(cellular adhesion molecule, CAM)
RISHAME RGETHARBE LXRIAERD, 4
AR ARG ER A IS0 —KEST
MIBFR. KB FAS R G IRtk — S R
MR EIEER, 2 5 MM E S S5 L. ARM
HESBH ARGERSMHLERET . GOA%
MR S — RS E T A PR

1 HfftaFaya3E
1.1 HEREBRE

#h A # 48 5 i (integrin superfamily) i £ [ff 2 F
FENSAMENRIEFRAHEH, EHFEHBES
MENEBREER EEESTFHANE « BRFEU
EEMEEREARM R RE, BEHRES HOR
Fal G ERESRENLE: OVLA (very late
antigen) XK G K. G B OHARMEE.TF B
B, A48 I © 40 T Th BE M OC BT R (LFA-1) B CD11a/
CD18, Mac-1/CR3 H} CD11b/CD18, P150 Hl CD11c/
CD18; @M/ MEREDR, & R, EEH epIb/T
a. MG ESTHHIZ . AEMEE RS 7 A
1 [R] 6 48 Rk 3 o [l — A4~ B 4 o R TR i 4 KOS 5L
- Fh RS A K 4 T AT 86 A U TR 40 A R 4 A8k D
{1 45— o 40 ) R o TRkt T R UL AR IR 1
A& 7R

FuM 5 F 5 FHRRBAE AL AABMKE

L2 ERRRE

R E 410K (selectin family) k54 F RS B
R REBBERES, oA RESX CFRKAR
(R, HEATIERSOREE, SWEL. —8R
ERMEEANGARELGE N ERBENESA
By P-2 8 E (IL/HOM LB KRB, &
ENTIRAINREARE - HEEERA, EBERAFE
T BRAL B B 5 307 B8 (sialy-lewis) SR B MBI 50 F .
E-#BRNESLONEARERER,. 4HfdT
EHMMEREHEK E-ABEVFELEZEENAR
CDllb ¥4 XHE &K . M SEHE N E AR, P-
EBEFEALDIEM - PFHEXANEZABRH
Weibepalade /M& & BB B 4IHAE £, P2 RAF
Sy F 0 R B 4 L 2 RS B 42 T R 1A SEad
EETHSSKEY AR TR, P-EH R RN
45 0 75 19 B2 40 W % T 40 4R TR S AT L X — o R I
B 40 M5 Y R A B I 1 LB AN E A AT R L
B E AT 06 T-5 40 ML bR 40 R S 4
R . T R R A AL T & A KB AR Rk
MR, B 5% N A A RE B B (E R AE IR PR
BEERAY, ‘ '
1.3 REANKEOBRE

SEREAERIE (immunoglobuli_n superfamily,
IGSOHON I KBEL, 5REREAREFE, BB/ 5 gV
Rah C RMMHFELH . AERAREA TR
U . IGSF & 5 41 H3 [5] & B 4+ F (inter CAM,
ICAM) . IfL % 40 } ] 45 B 40 + (vascular CAM-1,
VCAM-D) Ml il /v 4R P9 B2 4R HfE &G B 4 -F (platelet en-
dotholial CAM, PECAM), ICAM-1 f VCAM-1J"iZ
A7 T 9 K I B4R B U M. ICAM-1/
LFA-1 21 il 5089 A5 13 40 B 1) F 1 40 1 5 79 B2 4
R K B B 4 Tt X AR B R B EE R A
VCAM-1/VLA-4 A4S T A M GEBMIEE.
1.4 $SEEFREBELLH 9 F Rk

45 BS - R 1 B4 K5 Bif 4> F (Ca®™ dependent cell adhe-

sion molecule family, Cadherin) ¥ N BB EH ., A1l
I
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KX FREXAEESX =845 H M, KA Cadherin
SFEERERKTER 3% ~58%MEEE. HEiE
A1 Cadherin FiE I H = 4 i A : E-Cadherin , N-Cad-
herin #l P-Cadherin, AR #) Cadherin 4 FEEEKNF
HHALAS A, ENHNRIMARELRERSH AR
[ T 38 , Cadherin 4 F LA RS0 XM EAEH . H
Bk R 5 B S MFEE Cadherin 4 F, o

1.5 HEHRIBAMKH S FH CDI5,CDI5s Fokh
E0%.

2 MM FTHRESHHSHEEL R
(PR

Bl I 3 #E R L (atherosclerosis , As) BT L & iF
ZA R, SRR BER, BN E AR, 8%
0 L 64 13 88 5 4 4h o W L, T LA B P R
B Py 5 3 54 S, YEL IR 400 D Y TR R 4 R Yy IR BE 0 S SR
CUTRRSEN, EREBFR .G RBF R MR TR B E L,

AR B S E (] (oxidized low density lipoprotein,

AHNERFEREDERSH As HEREREMAR
REE . 1989 4 Steinberg HFU R AR K H F IS E
HEAs 4 MR- CH AN KA FERH, 28
{57 10 B PN B 40 B 4 L Bh RE iU (R 1 AL R A% R
H A A T A B B SN B A R BE, iR
EORMEN MRS WP ZAKAILEN 1 (mono-
cyte chemotactic protein-1, MCP-1), X . B A H 1t
R RS |51 A A s IR S P R A
AL IMHNETERAREEZSHE;QESFER
1At A0 R T A Ak R 9 R IR R P AR A M R 4
M. shAMEAL RN S B A & 1L ] S 3R I /MR E R
MR AL R 4R 155 b BT i UL M A9 S B A,
WA BARETFAEREF, B EEE
IBEAHEX A RAMPRMEEXREFRNAEHR
MA KRG - RV ZHBRER, 8 T#—%
BESE As R FLE .

BB 5 R Y, FAC T LDL RE651% S L M RL
AR E A A R R T, E AR E RE
ARG B R B 5 T7E As KPR E REMNE
Fi . Berliner 45 i 4% B 4% 11 B9 i % & 5 3 E9 (minimal-
ly modified low density lipoprotein, mm-LDL) 5 4 i
MR E » &£ B mm-LDL (0. 12 mg/L) B ] P 57 40 i

ERBZARBLESMCP-DEM7E, AEHER

MAZHARSSEEM I~ F . BREHBMERE
. BEAMEGS S BT Z I E QS R gL
EFAF M #l . Cushing %7 & BUR (LA K 4, T B ¥

VL4 Mt B3 mm-LDL 4 & MCP-1, %S B8
M E MR T IER . Frostegard [ I & B3 | LA
LDL fE M B M0 5 TR & A B, g3
F AL ® LDL o] {f 558 4 B R & A B 40 3 51 JF-DR
(HLA-DR)ZR A3 I F1 CD4 KA, R T EWE 4
MR RS RE. TR E RN O A i S
P MR 2R 1 o] {2 0 50 B A PO X P B2 4 R ARG R LB,
REHFERARES L, BEFTF As BRRTEHER.
KRBT RR R, EAE LDL 28
AREABERNHIB, SHE#AREILHSTF
KM T As RHIRERREEEEH. BREE
IBEOERRIEE A, fEAT,.LDL $IERL 4P E
BREAS - BHENENL, LDL P REWNBIEELNY
745 I 8% A5 8% FH B (lysophosphatidylcholine, LysoPc),
LysoPc 78 & mm-LDL M E LB LDL $ EE 4 4.
Kume %2438 LysoPc 5535 49 A 0 F 3h Bk M K
B A LAE S N R BT 5 F VCAM-1 #1 ICAM-1 #%
ik, Martin 0% B LDL S AMESKKNEES.T
PR v B4 ICAM-1 &£k, TBRFE R
B, 7 e BE [ B As % mm-LDL 8 A7 M8 A T
5 0 40 Y 3R 4R 3 M S B R VR PR A B AT IR 5 N B 4
i VCAM-1 (%35 . Sakai S0VH % T & HERE As &
1 Watanabe # (54 & JE N IE P Fh LAY, % FI P-1E 4%
EM VCAM-1 I ESK N KB LT HBET 8
TRABA T HEAREE, T E-EF R %KM
A #],0’Brine IR & MAE AE AR BBk As Bk & E-
EBEREENELSTF VCAM-1, Lehr MBS KR
W Z FEONL B P9 A AL 43 B8 A9 (4L B LDL B 4 fin
H X LA R RS A E X FER EBE N E &
B LDL S8 P-I R EN T, THIFRNI P-REE
A BRE. XEEREAELEHYREERE
£ 3 1 2 40 MRS B 4> B 05 L 1 TR S 4 X
FERIRSB TR, 7 As R R HTR B L ER . k4
FHRERA - ENAE EMBRHP-BEEEE
EEAENMERETERNEARERM ICAM-1
M VCAM-1 SFREH I, Hp R4 F i P- %47
E.VCAM-1 f1 ICAM-1 fE I /] REBC A K5 B 5 T 3
HEE.
FHARREEREOREMRERS THEIHE
B YIYLE H AT A TE 2 BF R K B, 2B T C(protein
kinase C, PKC)iE 27 £ & LysoPc 5 G ¥ fff 0 F & ik
40 S 15 B2 B A E 8808, LysoPe A1 MLHE 4
PKC {2#f VCAM-1 1 ICAM-1 {3, N8 B i %
B P A, ] P9 7 40 A — S 4k & (nitric oxide, NO)#
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R . Murohara &M% Hl 10 p.mél/L LysoPc fE B &
FE ML/MR A3 PKC, RE M P-AFE R RS . IMHER
T8k PKC M %] # UCN-01 ®.5. Geng £ % A H

- PKC #7EH ¥ BB (PMADRE B 3838 P- BRI

0, (2 e AR 40 MO R P9 BT 40 LB RS B, PKC B0%
J& » A BA{f NF-KB &9 &) B 7 IKB 1 Rel & & §i &
pl105 BEEE 4L 3F 517 & (ubiquitin) . P&, AT
NF-KR B s bt AN EERERNTFEFI, 5H
EEFELEFEEERBRIFE K NTBUEE
H s FE RN . LysoPe 3 PKC 1EH SHKEH X,
£ 0~30 pmol/L JEFE N ,PKC &M LysoPc ¥k i ¥

KTHEHR, {5 & % LysoPe (100 pmol/L) RAUKRE M.

1% PKC RMTAW&EEAD, Patal® S AR EH il
HUESHNEAREL. P-EBEENRS PKC X,

3 JEAKIHRH 2 FRE

PoE AL 7 4 4 F E (vitamin E, VEDM K T B
(probuco) %R L5k M T As B BF &, L E AL X Mo
HERESAHE LW, HABOPEEEER, &
it EALT R A R AR R RO TR
HEmE, AR AIMEANTE As HERLLER
5 AN AR K B Y T35 H 56 . Martin 21V} LDL
(400~1 930 mg/L)LDL 5 AMEHFALERE . L]
B R K X P R 0 R Y RS B R B R B LDL 3K
BRI, WA ICAM-1 B IR, WsER VE(21
~ 42 pmol/L) 55 1 7 i 75 4 LDL 409, o] WL % 40
A X P9 BZ 40 O 69 & BiF B VE 38 18 X1 K 4>, ICAM-1

f B IR D, VE BHURG 1 A 5 4 ICAM-1 9 R3% |

H X, Marui S0P % I 3L & £ 25 ¥ Pyrrolidined-
ithiocarbamate (PDTC) ] N—acetylcysteiné IS - s
41 Bl Ay #-1 (interleukin-1, IL-1)iE S 89 A B8 Ik M &
4l (HUVECs)3 15 VCAM-1. Farugi 1§ VE.
Probucol fil N-acetylcysteine L GEM & IL-1, REHFEM
PMA % %89 L1937 B 40 i Bk I HUVECs #9 K [,
HIERERLE-RBEREEAX. REFREESH
TEER B RS RN RS S HUVEC £3X E-
EREANHEEASNMEL, T H mRNA §) & H 5
>, 7 T B 6] LA 24 VCAM-1 mRNA , M-CSF mR-
NA (macrophage colony -stimulating factor mRNA) #)
Fik{H3 ICAM-1 ByRBMER A B . T A M
HHE 4> T8 % 35 0] fE 5 H 95 K M4 F mRNA 32
#X. PDTC &—FRM AN, BRI EHET
KB 4 &, M &l NF-KB # i& fk. M NF-KB 5 # %
VCAM-1 fil ICAM-1 f§ B3 FREHL 5. PDTC a[ld

M/> VCAM-1 mRNA @£ 55 VCAM-1 BEE &R,
1 #&1) B 983 31 3. Bl F (tumor necrosis factor-a, TNF-a)i%
SH BB HUVECs 8945 B% . PDTC & 8] Ll
# NADPH L4 & P450 MEHE . MO E B
B MHEER S FHRE, —ELARANEH
&F L4 IR L — B B 250 T, NO BB 0 B Xt
LDL & b A, W & PMN H1 M /) 82 #9 &5 B R &
Murohara ZE1BF 48 & Bl NO {it {& (CAS1690 il sodi-
um nitroprusside) fif B E K LysoPc 5 S M ML/MMEFR
i P-ikBEEMFEL, T B CAS1609 fE B 2 KK 1L /MR
PKC i&#, B/ W K4 %A P-i%FH K, #l# LysoPc
55 1 PR 40 AR AR B B RS B 1 A . NO 01 31 4
Rt 43 F o 1A 0] AEFI LA T BLA A O . ONO #E8 o {1 5
FE WAL, MK PKC i&4E; QNO j#t cGMP i 8%
ARBEULEZ K f# , T 1 i) PKC 15 @NO REEBREH
HENOHER A HEMWEESF . AAHRIE KR
B4 AR P R RS B 2 T Rk M fE A ML RT RE S PKC.
FHE.HPKCEREMIERNRE , KN IFHHDFES
HIPLH, T H R,

R HEELETEREETARBEASKERMEK
F.ETHERZHMBRE EMATAERHBE,H

TR R A A X B A G T R RBA As

B NG 00 R AL B KB TR R AN
As BRI R R % . B LR o LU A & 1
300 ) 25 TR 2 5 S 0 4 0 L SEFE AL
FE AR, TP R — RO A R R R 4
9 S35 00 254, T AE 22 B 94 ) K 38 B 4L 41
R 1 S B M

&3E 0k
1 Lo SK, Lee SN, Ramos RA, et al. Endothelial leukocyte
adhesion molecule-1 stimulates the adhesive activity of
leukocyte Integrin CR3 (CD116/CD18) on human neu-
trophils.  J Exp Med, 1991, 173(12): 1 493~500.

2 Koedam JA, Cramer EM, Briend E, et al. P-selectin A
gramude membrane protein of platelets and ENDOTHE-
LIAL CELLS follows the regulated secretory pathway in
T-20 Cells. J Cell Biol, 1992, 116{3); 617~625.

3 Becker AM, Van Huijsduijnen RH. Los BC, et al.
Murine endothelial leukocyte adhesion molecule-1 is a
close structure and functional homologue of human pro-
tein. Kur J Biochem, 1992, 206; 401.

4 Ross R.

tive for the 1990s.

The pathogenesis of atherosclerosis: a perspec-
Nature, 1993, 362: 801~809.

5 Steinberg D, Parthasarthys, Carew TE, et al. Beyond



270

o B K EE A e

(Chin J Arterioscler), 1998, 6(3)

10

11

13

14

cholesterol: modifications of low density lipoprotein that
increase its athero genicity. N Engl J Med, 1989, 320
(14): 915~924,.

Berliner JA, Territo M, Sevanian A, et al. Minimally
modified low density lipoprotein stimulate monocyte-en-
dothelial interaction. J Clin Invest, 1990, 85(4): 1 260~
266.

Cushing SD, Berliner JA, Valente AJ et al.  Minimally
modified low density lipoprotein induces monocyte chemo-
tactic protein-1 in human endothelial cells and smooth
muscle cells.  Proc Nat! Acad Sci USA, 1990, 87. 5134
~138. ‘

Frostegard J, Nilsson J, Haegerstrand A, et al.  Oxidized
low density lipoprotein induces differentiation and adpesion
of human monoeytes and the monocyte cell line U937.
Proc Natl Acad Sci USA, 1990, 87: 304~908.
Kume N, Cybulsky M, Gimbrone M], et al.

phatidy choline a component of atherogenic lipoprotein, in-

Lysophos-

duces mononuclear leukocyte adhesion molecules in cul-
tured human and rabbit arterial endothelial cells. J Clin
lnv'vesr. 1992, 90(3): 1 138~144.

Martin A, Foxall T, Blumberg JB, et al. Vitamin E in-

hibits low-density lipoprotein induced adhesion of mono-

cytes to human aortic endothelial cells in Vitro.  Arte-
rioscler Thromb, 1997, 17(2). 429~436.
Li H. Cybulsky M, Gimbrone MJ, et al.  An athero-

genic diet rapidly induces VCAM-1, a cytokine-regulat-
able mononuclear leukocyte adhesion molecule in rabbit
aortic endothe lium. Arterioscler Thromb, 1993, 13
(2): 197~204.

Sakai A, Kume N, Nisui E et al.  P-selectin and Vascu-
lar cell adhesion molecule-1 are focally expressed in aortas

of Hyper Hypercholesterolemic rabbits before intimal ac-

cumulation of macrophages and T lymphocytes.  Arte-
rioscler Thromb, 1997, 17(2): 310~316.
(" Brien KD, Mcdonald T, Chait A, et al. Neovascular

expression of E-selectin intercellular adhesion molecule-1

and vascular cell adhesion molecule-1 in human

atherosclerosis and their relation to intimal leukocyte con-
Circulation, 1996, 93(3); 672~ 682.
Lehr H-A, Olofsson AM, Carew TE, et al.

tent.
P-selectin
mediates the interaction of circulation leukocytes with
platelets and microvascular endothelium in response to
oxidized lipoprotein in Vivo. Lab Invest, 1394, 71: 380
~386.

Sugiyama S, Kugiyama K, Ohgushi M, et al.

Lysophosphat'idy l-choline in oxidized low-density

16

17

18

19

™o
no

23

24

25

lipoprotein increase ‘endothelial susceptibility to poly-
morphonuclear leukocytle-induced endothelial dysfunc-
tion in porcine coronary arteries: role of protein kinase
C. Circu Res, 1994, 74 565~575.
Oishi K, Raynor RL. Charp PA, et al.
protein Kinase C by lysophosphalipicls: potential role in

J Biol Chem, 1988, 263(14); 6

Regulation of

signal transduction.

865~871.
Kugiyama K, Ohgushi M, Sugiyama S, et al.
L.ysophosph atidycholine inhibits surface receptor medi-
ated intracellular signals in endothelial cells by a path-
way involving protein Kinase C. Circu Res, 1992, 71:
1 422~428.

Qhara Y, Peterson TE, Zheng B, et al. Lysophos-

phatidycholine increase vascular superoxide anion produc-

tion via protein Kinase C activation. Arterioscler
Thromb, 1994, 14(6): 1 007~013.
Murochara T, Scalia R, Lefer AM, et al. Lyspohos-

‘phatidycholine promotes P-selectin expression in platlets
anel endothelial cells. Possible involvement of Protein
Kinase C activation and Its inhibition by nitric oxide
Circ Res, 1996, 78: 780~789.

Geng JG. Bevilacqua MP, Moore KL, et al.

donors.
Rapid nen-
trophil adhesion to actived endothelium mediated by
GMP-140. Nature, 1990, 343; 757~760.
Patel KD, Limmeerman GA. Prescott SM, et al.  Oxy-
gen radicals induce human endothelial cells to express
GMP-140. J Cell Biol, 1991, 112(4). 749~759.
Marui N, Offermam M, Swerlick R, et al.  Vascular
cells adhesion molecule-1 gene transcription and expres-
sion are regulated through antioxidant-sensitive mecha-
nism in human vascular endothelial cells. J Clin Invest,
1993, 92(4): 1 866~874.

Farugi R, Delamote C.

r

Dicorteto P (-tocopherol in-
hibits agonist-induced monocyte cell adheéion to cultured
human endothelial cells. J Clin Invest, 1994, 94(2):
592~600.

Kane Ko M, Hayashi J, Saito I, et al. Probucol down-
regulates E-selectin expression on cultured human vascu-
lar endothelial cells.  Arterioscler Thromb, 1996, 16(7) .
1 047~051.

Weber C, Erl W, Pietsh A, et al. Antioxidauts inhibits
monocyte adhesion by suppressing nuclear factor-KB mo-
bilization and Induction of vascular cell adhesion
molecule-1 in endothelial cells stimulated to generate radi-

cals.  Arterioscler Thromb, 1994, 145(10); 1 665~763.

(1998-04-13 Uit Hf§, 1998-06-20 £ ], %tk REH

Y





