[XEHS| 1007- 3949(2001) — 04— 0360- 03

SEAL NS BT R AR AT AL

XIETHs, R, & 5
(TAREAKRFEMEFFTFANEDLFEFLE, &K E 050017)

[EBE] ErA; AL Bk, SRRk, #HFZETF
[ E] FHARMEANSHAKTRALGETKMZH B, SERAGERZERTFTAGRER, Bpik

RERRGER, T50WFRARAESRMG @), TTAIRFTHFEAL AR EIREIRNGERX, H5K—F 7
RIEAITAL, AT EAT, AN ANDITATRARCE M A FERA, EHBINAFIREEES AL,
Wik m A S HEORBRLREZRFEL®EE R E KX LR G &K, 3 @ ok 3 bk B H AR AL G Bde &

Feo
[FEITES] R543.5

& 14 % (reactive oxygen species, ROS) ] & #1, Bl & 1k 2
W, 5 Bk 3k AR 1 4L ( atherosclerosis, As) « % 55 14 1 Jr AU JiE
HZMBERNEEG R CRIUEH, BHHEARTRERERE
S i 75 PR AR B AN, AR S A A S R S R G R i R
ERHIRIK. As R IMLE 5 G AT FRAE KT 80—
18 SOME R AR, A SOt Ik 77 TH BT ST i T LASRIR

1 EMEN~ERESTHEKRHEREUNXR

200 ML VS SRR SRR 22 T 2 R, Bk o A I R A 15
440, NADPH LB, — AU R G W. FA G, HA S
(lipoxygenase, LO) 2l (3R Paso HfL 48 B A1 2 IR I 484K g P M
I R B A A AR . IEH RS OL T, 40 BT B A 1
PR G0 3L AL SN ( catalase, CAT) it U164 B AL g
(superoxide dismutase, SOD) % Bt T ki &8 40 W i vT i B vt 1
A, AR REER AR . SR R R T 40 A X
AR, T M A B R K TR BR R R, s
RS TR & A . T IR IUAE B PR P e L R 2 A

[fEE®] XA, %, 1970 & H 4, L0504, Jhil. ks,
F1954 WA, LR A, B, A5 T AW LA
LA T A T, A2 SO M R AL T TR TR A,
1961 £ 24, WL Jek, 2R, AWkt S o AR Tk i AT
TR

[ XERFRIREE] A

NI As AR R 1Y) e [ R 7, BB A o s 6 TR - 1) 350 L
AT 2E R, E 2T R OR, 91 N AL RS 5
VS S RAE R IR R IA R EAT5IR As FLRF 5 THL
iz 1 o ARV A A T A R R B i R 4
R AR A, 5 3 A BB AT B K B 43 T 40 L A 1F
SHRENMN, 35 As FEERIE R, FRE— SR S A
T M0 B V2 9 R R TR R R 43 T, AT T i — A IE S AR, A
BT 0 B R 8 8 RE S RE, 453475 N BZ 48 endlothelial cell, EC) [
IEH g

411 ffy 2Rl F1 A A B 40 88 3K BB Rl F (tumor necrosis fac
tor— a, TNF- a) « A4 i /- 2 - 1B (interleukin— 18, IL- 1B8) .
% % 5K & ([ angiotensin Ang @) TP K- Y( interferorr
Y, IFN- Y) ] 30 EC 8456 1) NADPH FALBE, =5 38 (46
AL VA N AR 54 T VR Y ML 4B SR RG B 4 T - 1(vaseur
lar cell adhesion molecule, VCAM - 1) FI4H g P9 K5 Bt 43 F— 1(in-
tercellular adhesion molecule, ICAM— 1) & [X] ) 323X ; NADPH 4
AT 1 700 T BELIT 1% 28 IR T I SR AR T — SR (o
tric oxide, NO) H HIZE AT B EC. E B 40 M0 . F 35 AL 40 B2 ( smooth
muscle cell, SMC) BET4E4H I %5 2 Fh 4t I 7 A=, B X H AT
AR RN AA S AR AR A %, RN BB T e ML e
PEEZ A EAER . — J5 T, NO R /b i i it A,
FNHIMIK 2 FE 5 22 A (low density lipoprotein, LDL) Ff 440 F1 i it
A A B 53— D7 T, NO W] 5 S A B4R A 7 AR
TETE % ALT ONOO™ o Fi 4k, NO e r @ B AT (5 5@



CN 43— 1262/ R 0 [E 2 B Ag Ak 4% & 2001 €655 9 H 55 4 1A

361

P52 VCAM - 1 A% 40 5 - 1(macrophage chemoattrac-
tant protein, MCP—- 1) 25 4% ¥4 3[R ) A1 o g 1 A 77 )
BEC h ALY 7 AR, SR LDL ALY . R AR R R A
)5 L 40 i 3R TR 52 AR (VA L4 A AT 5 0T 1 AR R A D 3
JE RS B R KUY 388 hn ot 9 R o B 1) 5 AT LA AS EC
AR JFARES B E AT JR BUR L R (1 3R 3%, 512 ICAM - 1 F1I
M REER- 1 SR EFIX LW, %0E T # SOD 38 CAT
BRI . As (R FEM 2 — R IR A, K55 &2 LDL 7 5
BER) A B M. A 4k Y AIK 25 B IR B A (oxidized low density
lipoprotein, oxL.DL) B A & J: 45, B 2 T4k 22 % Bl 4 1)
FALF IR, Z E AR As kAR 2 HP 0 AR P AR
A A, A AR RS R E AR, 2R
FEOR, oxLDL Ffig iR S B (& & T oxLDL g —Fh 4
£3) 2T VCAM - 1.ICAM - 1.5 3t T AP- 1.NF- KB &
EEIES O, 46 LDL SRR 3 EA Lo B A
Bl MR R R A R B U G N Bh R A B e e
B 15— LO #& A B 7t v, T B LR IA AT 0 TNF- o %
FH) VCAM- 1 7E EC H 838 1k; 5— LO #7577 BEL T IL— 18
PP VCAM- 1 f9RIANE P, R gk BROR, oxLDL B
AT SR BUBEE R RIEMAEA . €5 1E, RBURKEN
WAL S RGN AE 2, HEEH LO 7E 3L Hh 4 i = 2
B, M. T AL AT I I i B E T R S AL IR B B
WA AR JF U A 5 A% Tl B, FH T3 As JE IR 1) 3k i
AT 1) (R I 40 B 6 £

2 AEMEXMNEARBERICEIETER

TV S o B R R ORI R D ) 2 e AR )
XNMSRERHZFESHEEES SN, £2MERLT, &
BB RE SRR A mELE T A, BxH TS
HHELAF B L 3 R BT TR R R IR A A U A BB A
Hrh Wt i 2 (2 22/ 75 AR 5 1 30 A I 2 R R e
SEIS B, ML /N MR IR 1 AR K B ( platelet— derived growth fac
tor, PDGF) BRI SMC J&, 7T 4R 7K 51 &2 40 i N 1 0 10 ¥ 5 o 1
% B R R R Ak L 22 2 R VE AL B B S (mitogen—  activated
protein kinase, MAPK) Ak, X G N R E R B N g N B |
FIERREE R R L MAPK 9], MAPK 2 1% i 4 il 41
BEE A AL 0 — 2 51 I LR 1B 20 &R e s
W, TR T KB SIUE T, WE M SR I 4 i
AL JFOIR S B 25038 T 0 B A R MAPK X R IR 22 45 1)
FefESEK. AEERE AFAELALYRRE T
LY83583 4b 2 SMC 7T T 5] B ARHL ) MAPK 35 PE T+ e 7
oxLDL\Ang G\Lac— Cer- YVt g J¢ FL AR 7= 9 55 77 51 i 1 4
Lh ik B0 (¥ 4 5 340 AT SR A SMC 7= AR ¥ M ST RS MAPK,
KN p42/ 44 MAPK F1 p38 MAPK (BRI B E2 1k . NADPH 4
ATt 1 1) 7 0 o 4 A S 1) T 3% 5 T RE T Ang ©F 511 p38
MAPK 521t . Lac— Cer 22— F7E As SHEI P K EFTEN
BEWE AR, WO 3 AL NADPH 4546 g A5 = 5 ik ~F 1 L 20 f Y
PE P E ALY A I N, T2 B MAPK 38 B 5 4L s o— fos K
A MG A . FA PR PDTC A NAC 4b 40 M, S0 40

J AL 8 JEARAS T Lac— Cer XTI H MW7 A 4E ., FH
W p44 MAPK FOBERR AL RV 19 BIR 2 BLULHA, ik
ANCAT E e A A 2 A A 2 BB B0 A, i HL AR T i i
SO FE DR PR 2R 32 {68 =) 38 28 A J S 0 Rl T ) 2% 45347 40 . T
WL, 3 PR A D — R 3R AT 3 UL R 4t MAPK {5 5 4%
S, TR 40 D A A S M 0 D P R R 3R K Y R A 4
THREAHIR 2R

3 EMENERETFEENIBATIER

TR DNA 45 &6 E 0 —F 1 R A G R EUR(E
S B Y SR R SRR I A S . B b, SRR JEAE
P o P 2% 0 A R VT A S DR M, — R 0 P AR L
FALS RS 2 8 T 2 8 1 B R A/ 25 W TR AL A 1 11 20 0Bk
AR iR PR G

NF- KB Fll AP- 1 72 52 40 i F A0 8 J5OIR S 2 ) (1 32 B %
SEET. EMESAEZMHIERNEIL, 590080 % E KX
Bi SRR KA H] . e— jun F o— fos JEIE L BRI KR I
[E R — SR AR S VR — T AR i 3 7 AP— 1. Hy0,.0xLDL
FfgFd B AL =) 4- hydroxy— 2- nonenal iES EC 1 AP
- 1 FRIEEIETEIL DNA 45438 U7 . H0, % ifi 7 46 i 2
K MCP- 1 F1ICAM~ 1 B35 & il 2o AP- 1 50 AE
P T AR AR P T S B0 00 . 5 MR U AP— 1 BOE A
HLAE E AT M ANE 28, {2 Hy0, ST AP- 1 (930S 7 BB AR
Fo 22 75 R R BB R A AT 0, AL XS AP- 1 IVEAL AT RE S Jun
B AN BRI 5%, 3 B8 M A @ B S B 1 Y AP
— 1 iERETE,

i S IE 85 1 (thioredoxin, TRX) #l Ref— 1 % AP— 1 35 {41
WHAAE T — A S8 FUR S L N T A K.
TRX &2 —FZ A 4l 7, R E S5 80 E %,
AL E AP- 1 43 T 5 I 2 B G IR ik 2k A 5 3% 5 L 5 DNA
Z WA EAE o RN TR S AL IE SR F T Ref- 1 1A 2o
BEAb, Ref— 1 5 A I B At B0 B 5% A F 5 DNA 45 &1,

NF- XB & —# i1 p50 A1 p65 4 Fi I 35 ¥4 1% 1) 5 96 — 3R
Ak, B — AW IE S B 3 R R R B ) e S TR T
YT HE PN A 3 A F 2 I8 L B ) NF— KB (1 355 4 17 5 e 3%
HERIER . HHEEN S NF- KB FiG b 72, FL &L
BOE T BEL BT 1 R 1 77 2, B AT ) NF— KB [R5 4k 7R 3t i
R, Hy0, K& EEMIN 17 S B NF- KB (1) P g
flo R, 24 NF- KB 5BE Y. 5 B s NO JEEE &
VAL F 0 B RS BE IS AL, $ROR NF- KB (3G (b AL 2 &
Ze it 78k E AL SRS S R IA 41 L &, TNF- a X NF- KB
(10355 Ak A R A2 3040, N I 4804 S ) 3] D0 T A I X
il thah, 2 REERAY LK 15- 10.5- LO KA G
BB 72t P 3G NF— KBS

Tt AE AL W) 1 358 5 ) B 5% A4 ( peroxisome proliferator acti-
vated receptor, PPAR) FH 1% ¥ 25 52 44 HE 5 R 1 2 5 IR 1 4L,
2 55T A AR 0 (10 2 7 D) 3 T 1K R, £ i A R R A gt
HRC IR A . BT R R 2 99, I B 40 i R 1) PPAR AT
AL AZ A 10 I D R gk % PR VRS, 1B PPAR £ I % Hh S kB



362

ISSN 10073949 Chin J Arterioscler, Vol 9, No 4

JEEURE AT, 25 As LB B KA KRR ROE
fiﬁjﬂ}g”llﬂ .

PPAR v /& PPAR KJEH 1 — R, B Y68 2 77 je &P
BRI AG T AN A b . FRAZAH I oxLDL X PPAR v [ 34035 7] {2
{5 L R A B B Ak, BRI AE B IIE As K AERJEMIER
oxL.DL /& PPAR v [P YR PE L 5, TT 38 PPAR v 3R 3& Rl
PPAR Y IR#iK #4355, V55 CD36 K3k, {1 FAA% 40 I R 3
It PPAR ¥ 36 4L F CD36 RIEM B — AN IE R B3, i3t — D1
7 oxLDL MYEM . B2, G A& PPAR ¥ R H 05 73—
53 PPAR a 457 5 [ 30T 79 BT 400 o) BRL A 4 i v % ORE R TR B R
& EAEN, PPAR o (13X — B F o7 88 2@ i #0 i NF- ¥B 1)
AL, R 98 P A PR T B0 7 A T SE B TR (B B AN
# oxLDL B A0 /& 1 A AU 28R

SEH

[1] Alexander RW. Hypertension and the pathogenesis of atherosclerosis.
Oxidative stress and the mediation of arterial inflammatory response: a
new perspective [J].  Hypertension, 1995, 25: 155— 161

[2] Griendling KK, Sorescu D, Ushio— Fukai M. NAD(P)H oxidase:
role in cardiovascular biology and disease [J].  Circ Res, 2000, 86:
494- 501

[3] Kranzhofer R, Schmidt J, Pfeiffer CA, et al. Angiotensin induces in-
flammatory activation of human vascular smooth muscle cells [ J].
Arterioslcer Thromb Vasc Biol, 1999, 19: 1 623— 629

[4] Khan BV, harrison DG, Olbrych MT, et al.  Nitric oxide regulates
vascular cell adhension molecular 1 gene expression and redox— sensi-
tive transcriptional events in human vascular endothelial cells [ J].
Proc Natl Acad Sci USA, 1996, 93: 9 114- 119

[ 5] Zeiher AM, Fisslthaler B, Schray— Utz B, et al.  Nitric oxide modu-
lates the expression of monocyte chemotactic protein— 1 in cultured hu-
man endothelial cells [ ]J]. Circ Res, 1995, 76: 980- 986

[6] Maziere C, Auclair M, Rose— Robert F, et al.  Glucose— enriched
medium enchances cell- mediated low density lipoprotein peroxidation
[J1. FEBS Leit, 1995, 363: 277- 279

[7] Yan SD, Schmidt AM, Anderson GM, et al.  Enhanced cellular ox-

idative stress by the interaction of advanced glycation end products with

their receptor/ binding protein [ J].  J Biol Chem, 1994, 269: 9 889
- 897

[ 8] Chiu JJ, Wung BS, Shyy JYJ, et al. Reactive oxygen species are in-

volved in shear stress— induced intercellular adhension molecule— 1 ex-

pression in endothelial cells [ J]. Arterioscler Thromb Vasc Biol,
1997, 17: 3 570- 577

[9] Cominacini L, Ulisse G, Pasini AF, et al.  Antioxidants inhibit the
expression of intercellular cell adhension molecula— 1 and vascular cell
adhension molecule— 1 induced by oxidized LDL on human umbilical
endothelial cells []] . Free Radic Biol Med, 1997, 22: 117- 127

[10] Maziere C, Auclair M, Djavaheri— Mergny M, et al.  Oxidized low
density lipoprotein induces activation of the transcriptional factor NF—

KB in fibroblasts, endothelial and smooth muscle cells [ J1.

Biochem Mol Biol Int, 1996, 39: 1 201- 207

[11] Jay W Heinecke.  Oxidants and antioxidants in the pathogenesis of
atherosclerosis: implications for oxidized low density lipoprotein hy-
pothesis [ J] . Atherosclerosis, 1998, 141: 11- 15

[12]  Wolle J, Welch KA, Devall LJ, et al. Transient overexpression of

human 15 - lipoxygenas in aortic endothelial cells enhances tumor

necrosis factor— induced vascular cell adhension molecule— 1 gene ex-

pression [ J].  Biochem Bigphys Res Commun, 1996, 220: 310-
314

[13] Lee S, Felts KA, Parry GC, et al. Inhibition of 5— lipoxygenas

blocks IL- 1B~ induced vascular adhension molecule— 1 gene expres-

sion in human endothelial cells [ J].  J Immunol, 1997, 158: 3 401
- 407

[14] Auge N, Escargueil- Blanc I, Lajoie— mazenc I, et al.  Potential
role for ceramide in mitogen— activated protein kinase activation and
proliferation of vascular smooth muscle cells induced by oxidized low
density lipoprotein [ J].  J Biol Chem, 1998, 273: 12 893- 900

[15]  Yang CM, Chien CS, Hsiao LD, et al. Mitogenic effect of oxidized
low density lipoprotein on vascular smooth muscle cells mediated by
activation of Ras/ Raf/ MEK/MAPK pathway [ J] . Br ] Pharmacol
2001, 132 (7): 1531- 541

[16] Ushio— Fukai M, Alexander RW, Akers M, et al. p38 mitogen—

activated protein kinase is a critical component of the redox— sensitive

signaling pathways activated by angiotension role In vascular

smooth muscle cell hypertrophy [J].  J Biol Chem, 1998, 273: 15
022- 029

[ 17] Maziere C, Kjavaheri- Mergny M, Frye— Fressart V, et al.  Copper

and cell- oxidized low density lipoprotein induces activator protein 1

in fibroblasts, endothelial and smooth muscle cells [ J].  FEBS let,
1997, 409: 351- 356
[18] Del Arco PG, Martine— Martinez S, Calvo V, et al.  Antioxidants

and AP- 1 activation: a brief overview [J].
1997, 198: 273- 278

[19] Hirota K, matsui M, Iwata S, et al.

Immuno Biology,

AP- 1 transcriptional activity
is regulated by a direct association between thioredoxin and Ref— 1
[J].  Proc Nail Acad Sci USA, 1997, 94: 3 633- 638

[20] Li D, Saldeen T, Romeo F, et al.  Oxidized LDL upregulates an-
giotensin 1l type 1 receptor expression in cultured human coronary
artery endothelial cells: the potential role of transcription factor NF-
kappa B [J].  Circulation, 2000, 102 (16): 1 970- 976

[21] Law RE, Goetze S, Xi XP, et al.  Expression and function of PPAR

¥ in rat and human vascular smooth muscle cells [J].  Circulation,
2000, 101 (11): 1 311- 318

[22] Jiang C, Ting AT, Seed B. PPAR Y agonists inhibit production of
monocyte inflammatory cytokines [ J].  Nature, 1998, 391: 82— 86

[23] Han KH, Chang MK, Boullier A, et al.  Oxidized LDL reduces
monocyte CCR2 expression through pathways involving peroxisome
proliferator— activated receptor gamma [J].  J Clin Inwest, 2000,
106(6) : 793- 802

(3L 2000- 10- 31 Y E], 2001- 09- 14 f&[7])

(MScHifE SCEH





