820 ISSN 1007-3949 Chin ] Arterioscler, Vol 14, No 9
kR [XEBHE]  10073949( 2006) 1409 0820-03
H e - Hi T 232
Ty R SRS VIR (A 5T it
OB K B
(REHADLAEAF S hEEMAARALETALAERE LAXKEFEERSAA, LA A FET 250012)
[ RHIE) EFERah4hdF, LHBmhwRE, 4%, HEEHFLE, KER&R
[ F] M HMRHRAAENAGIRT AT LIRS, BRRHMREFTH RO TR —NEAHY

SR AT B R . KR FH R HA A u R

AR HA N KRAR) BB AF A S A AL 09 5 4R T £R

iE, 23X E AR A GG 0E R A=A L A B 490 A AR 5 AR BE kS YA A G ST SR K — T R 473K .

[FEIZES] R541

A Bk FE B AL ( atherosclerosis, As) & F 3 & 1) 0 IfL & 97,
JUH B AR BN K 2R B A (AN RS B0 B0 O JULEEZE AL
BE) &R IK I oK B BRI o e B I ARl B 4 B R
(vulnerable plaque, VP) T4 M5 fif 8¢ 5 Wy 22 BOE IR 30 Bk 1 4% T&
B BUA B BT I P AR AR L As T2 0 UL R I S5
PURE L B G VP B BB R B B AR S WA A . Il R A B
BT Y B — AN AR VP R B E R 2 sh )
FEAY . H AR R B s R RSE I 3 R F BAR D KA AR As
YRR R R AR T ARAIE, {H 3% R A5 B {1l PR AR 2 A
P WA G A SO 55 452 B e s 8 B 1) T 5 AR A —
A TR ERIR

1 SIRPERFIBER AR RS FRIRE A F R 2

.1 #=&

FLYE 1992 4F Muller %™ BB T VP (IKE. 2002
4E Vimani 2577 ¥ 5 T2 ML A 1) As BEEURAS & N VP,
LI VP 40 285G B R, 2002 W 41 E BT SR AN i g BR A% O
HLYENE (< 65 Pm) K E E WL ( BB F> 25 140.3
mm ELAR) 32 2E B O M AR . BT BT 2R T AT 4
MBS BT, AR K. VP 105 B 22 R 2 o N S
B R N Ak S5 4T, BT P R R Ok, (B BE R R
%fméﬁﬂﬁff?é’ﬁﬂﬁ%[m A g 2 A RRER A o« GETT S0

52: 70% ~ 80% =t O WUKEZE 53 e 4R 2l ok A% 2 b B B 3
ﬁﬁﬁt, MM 20% ~ 30% 5 BEERJE ph AEG L 45 T F 5=, BARMTE
G —dw 4, 5 BRI SCERTE VP 1R ST S 4T 4E BT

| Wi EHEA] 2005 10-09 [fEEBEA]  2006-08 31

[fEZ @] A%, E LG, 1280, 12N .0 W06 =W R 3 ik
SRR B R VR TR T, LASE —{E 8 KR35 20 R BLIERBHE
2[5 8 5 5 0 PO R A, 388 TR iy 5% 41 45 5% BH T 5% B 2 2 % Bt
JBEERE L AR, TE B4 A5 550001, B & HL i 0851-6855119-3022( 0) ,
0851-6757616( H) , 13885053096, E-mail A annettehu@ 163. com. i@ 1E
FHIE, FR, LRSI, R E TR R L, LR KRFEERK,
L 2R K 22 B2 22 I B K, 07T 8000 B AR B 0 I 2 K 0 T BE O 9 B A
SIS AT, SR B RO R AT T 4E 3 A T B kol B B AL
i BE AN I PR BF 72, 7K 40 22 00 58 [ SRR 2 5 6 R R BE &R FL g
0531-82159356, Ermail 24 yurr zhang@ 163. com o

l I#*Tl/\ﬁgj A

1.2 AGREFER
5 LR AL, VP B U N HHZERF R VP K

MR MEERER. @hEREAERS 60%, J55Z 0 KD
SR e IE t . B B R RS2 IR 7 (0 1
BOAL, R BE LR R A Tt X O BE A I B g T
fifto e 2 IEL [ I MIEL T A 7 ] I 6 A 2E RRIR B Do

SR S AL R i B M SRR T 1 A i ) 2 2R LT i I A
TERl. K St/ B4R L DA K /& T 4H A AR K 40 iR
e RUEWMETINEAREE S I AL E B KR R
BER AR @VP F4EiR &R it ER EA S
B Ko /b 82 1) 40 i 71 32 5 ( extracellular matrix, ECM) - 1 HILQEH
Jf( smooth muscle cells, SMC) , {5 ECM 1 SMC & &2 ik T-42 %€
PR COR PR BLIRIVE T AR, 55 2 PR 40 IRV

2 SRPEREIFIGFER

HAi G ZH AR DB AN As BIMBER W5 . IVUS G
75 BT 2 N 288 58 B B R ) AT 4R R IR R L, Z A AR
Fe o I B B 1 2 i 1 iﬁﬁﬁﬁﬁﬁﬁ)ﬁAEﬁ? A FE BT B
RMERFIEATERERIERIME S 0.6~ 1.5C, XAHEEK
BEARI 0. 05 CHR 2" . T FLI 41 40 28 e 1% 3 A 1 B B e 7
MR VEANML . LA, S4BT X 4T 281 E $5% ( Optical coher
ence tomography, OCT) /N> HF 515 10 Wm, FI Wi 247 4 18 & JE,
< 65 Bm 24 VP . B 20~ 50 Hm [5G IR IE A8 b
OCT Kl 2, 1X 2 VP 1) 55 —HFfE. BT 4 Mt b iuim,
S FACEFWAEEAT . BRI, SR AR AR RN As BER
M) 2 R AL T S LA,

3 {24 As SHYRBBERA S 01E”

48 As SNV E AE [ A B R R PR . B KA
AR A ATE R As BEH, 5 A28 As AR AH 72 £, {H A HL X
e MR R R U T A2 R KRR SRR 2D TR B Ass
P, MR, AR T As BB 5 AN MUL, (B2 % 5 &

FACE R (T BR o F AT As SRR BE B 5) 45 A% (0 A U 4R
PRZ ALK, 5T RAATITEZ P8 5 itk 2 VP i
TR ot 8RR B i S IR B L I EE . < B Bt



CN 43-1262/R # EF)fkhE b 44 & 2006 5 14 55 9 821

B RIGTES A & E WAL BECM 5 SMC MR R —#F it
o HAPEMEIIMEEAE VP & B B AL, H I 2
‘SN, SMC 3B 2 H R e RIER, —HRAET,
BELL G R . B R & JF R (1B (MMPs) 2 5 15 M 38 0 11
PR (EBEER G 1 1R R R, HL 5 B B 240 06 SR 15k
Fo KUk, HN A B 52 3 PR 6

4 ZMPURAIRE

4.1 FREGINBIRIRE

Constantinides 251 FLYE 40 4E A Ak 5L 75 & % VP 2140
B, AR SRR Z KA % As BB, 2
JE T St P B B R (R I e s B T 2H 2k DA IR O R i R
LLJE Abela 25" JEAT 250 R, SR FH 3R 3437 495 o 2 3 ok 4k 33t
Eo TEEIT .S 2 0K Ang OF FUE & P & 15 MUE War
tanabe K B4, A5 T AML B JCBEH B ZOIEYE . Py 30 0 BT
R, W8 E AR R A S s ke kb T 22
SLEHUBR AN ML AR T2 R A AR Y . O B e R ) ) BR 3
FE 7718 38 KRB R PR DU R BT . RIS & 454
IEIE BT AL AT, 1E R AR R B B SR 17 20T B, 1EAR
PRT B ) e RO R R, 0] T B HC I 2R B0 AL 1) AR K0 B A
FOMA RIRYET oAb, BB S I AR R E A I PR,
TR CAE B 9 TR AR, BLJp Sk 38 AR /N B AR R g ), wT
HELH 5 BB SR A . 2001 4R, Keelan 451 SR F 45 £ 2
T B BRIEAUE SE TR AR MW AT, EERER R A %
PR BRI TR AE A o DRI G R A AN A R B R Sk A A
AL A PR R A A S BREE 407 e B R R AR R
= R ERBEBNIK, A BURE TR R (15 Rii) BT RR S0k, 4
JE J5 BEH T AR O B3 K, B A L E 1, SMC kb, BE SR
Gyage g int Ay o HR I B B 5 B b L ) e R e B A
RIS NOESIL /L O N el A P S CUN
B 53 FE K e GL A kB AL S 5 B H AN TR B, 25 (b [ B
FURENEFE | AH ) fil S H B SR R R AR T i, X R
AFEB YR T AT R B . BT IR T UK DL L Fas 2
PR B B R4 - 18 W B N6 8 11 E L R SR B /N BRBE BRI
b E 120 A
4.2 BAEGINPRIER

39~ 45 JE & I 38 A% 2 v EL [ B AR Rapacz 48 56 IR 30 ik
AP R MARTE . X2 WEREARNEH K VP 3
BEEL, (E A4 R PR 7 R LY . Bz, KB As
R R HY e A W B, (B TG — R AR A T O

5 ZIRBER/NENIRE

5.1 BEBGIRPIRER

T8 21% i 0. 15% JH [ B (1) 78 5 1 6 W o 2 IR 4R
B F- I3 P AR 2R 1 52 A 0035k IR it B /N BRI il As L, AR
B R A O WL BE (AMD) o N A FEHLA I H Lk
1 P, AELTE Stk BT s 2 B o e 0 AR 0 RSN . WL 3k
Wb R AEE S MAR T R . AE2EERBEAEER

i o 71N SR 25 Pk 0 e A R e PS3 B IRL, 45 B R I 4T 4
A, RS LIRERE R G 40% S 2" . Shimshi 25
FH I 0R 3 —0) 0 IR BR A AN R ZE S R4 T 16 JE 8 1 25 &
A EERSR/NRER 16, S Hsm . Bk,
XRFE AT As BERBERN G WL, 5 K5
KA VP AL, /N RL R B ) V2 R AN, ATRE R NS KRR S
R A AR, FREENE B K VP NI
HERY g vl 4
5.2 BXBSMMRER

Dahl #5808 = 1L K B g A JE [ e B 5 /% S s, BR
HA i s K B s Ah, I HH L e 1 v vl = s A v
o] P2 XL, o 5 BE AR 2R T B, 6 sh kR TR 3h Bk AT DL As 97
kb, RAECONUEFERIEIE . X5 NJSEL, A K& 1R
TR YEig . EAR H AT JCBE Yt REHE, (H A& 5 1 1 A8 1
P B O IVRE B IR v A R B 7 LA . 1904 42K B
HAEE A EEE DR bR /N R 32 ) Bk e B R T As A%, (H
okl DABE (R 8 B K R R U I RE B 0y, IXTE AR E
W SRR G MR 2 . B XIS AR B 2 N R
ST 7E IR N, T EE R AR I8 24~ 60 AW IEE A E 2K
T 5 /N B S B T sl Bk A (K 240 150 B, 235 T E 0K, 43 A
S BB AN A BE T B0 RK) As 8 AR T LT N i P IR S
g5 HMEARRE o BAKIARR R E D R N B (42~ 54
JERE.C57BL/6 T 50) 1A LLE FLR &, S th AR, 4R K
W BT 75% BTG & B K BE S Y I, 45 4E RO 7R RO AT
iy, A YEfE L gk, T HIX B9 kk 9 Rz R kBl 2R, A B A i
R, BARET YRR AR i, (5 R R BLBE B i 2R 1fn A2 T2 R 1R IE
Wi o 1A BLAT YRFE X TC AN M I R P S ke A DL R B B
DY I = K A, 5 B R Ak o e R Y .
el b, BT %A 509% C57BL/6 A1 1299v] it R 25 55 (1 /) B,
HeEO E BEERR, 6~ 8 FH WA T RIBRE(F 21% RN
F0. 15% [ [ ) 1R 2%, F 1 4 8 Sk B 30 Mk B T B B B
SRR, B 5 AN As am L) VP R R, A EE IR
By ABX AR A YRR . SERERF R AF K2, 98 A3+
51 HURAZVEPEHU Y, £F 4Emg A0 i W2, i Ay kN
Joa ks TTOLA e N AL B SRR b B R R B R
T atE BB R 5| KA ke 28, M EIR T VP i 24
AL, EEENRIE T SRR, X2 VP SR R R A
AT B KRR . AR R I B B 2 () 40 i AN
SO DL AR e B e T IR 7 L Hob, A 4EE
Wk, SE LR R SIS . AR B
RAEAWEABLRY  AE B T %R VP S AR T S

6 %518

X By 1 ST B AN AL ) PR R & H RTAE 72 A, T
K& B SR R AR QB 1% G0 As Sh R R N T A7
ERBR. T4 VP ZRBI R 5. R HEIEE O E B EH
/N BRI IS FA BCAT As USRI 7 11 28K R o RATIRAE
SRR A NI VP AR 5 I s AT D I ANz .



822

ISSN 1007-3949 Chin ] Arterioscler, Vol 14, No 9

[ &% K]

(1

(2]

(3]

[7]

L8]

191

[10]

[11]

[12]

[14]

Muller JE, Tofler G.  Triggering and hourly variation of onset of arterial thrombo~

sis [J].  Ann Epidemiol, 1992, 2 (4): 393-405

Moreno PR, Lodder RA, Purushothaman KR, Charash WE, O’ Connor WN,

Muller JE.

human aortic atherosclerotic plaques by near-infrared spectroscopy | J] .

lation, 2002, 105 (8): 923927

Tearney GJ, Yabushita H, Houers SL, Aretz HT, Jang IK, Schlendorf KH, et

al.  Quantification of macrophage content in atherosclerotic plaques by optical co-

herence tomography [ J].  Circulation, 2002, 107 (1): 113119

Constantinides P, Chakravarti RH.  Rabbit arterial thrombosis production by sys-

temic procedures [ J].  Arch Pathol, 1961, 72: 197-208

Abela GS, Picon PD, Friedl SE, Gebara OC, Miyamoto A, Federman M.

gering of plaque disruption and arterial thrombosis in an atherosclerotic rabbit mod-

el [J]. Circulation, 1995, 91 (3): 776784

Nakamura M, Abe S, Kinukawa N.

thrombosis in rabbits treated with Russell’ s viper venom and angiotensin II [ J].
Atherosclerosis, 1997, 128 (2): 149-156

Rekhter MD, Hicks GW, Brammer DW, Work CW, Kim JS, Gordon D, et al.

Circ Res,

Detection of lipid pool, thin fibrous cap, and inflammatory cells in

Circu-

Trig-

Aortic medial necrosis with or with out

Animal model that mimics atherosclerotic plaque rupture [ J].
1998, 83 (7): 705713
Granada JF, Moreno PR, Burke AP, Schulz DG, Raizner AE, Kaluza GL. En-
dovascular needle injection of cholesteryl linoleate into the arterial wall produces
complex vascular lesions identifiable by intravascular ultrasound: early develop
ment in a porcine model of vulnerable plaque [ J].  Coron Artery Dis, 2005, 16
(4): 217224
PkaR. P E S PR AL B AR B 2T ST B )]
&, 2004, 12 (4): 481-489
Keelan PC, Bayes-Genis A, Kantor B.
tection of vulnerable plaque: deposition and localization of lipidtrich lesions in
the coronary artery wall [J].  Circudaiion, 2001, 98: II-67

Pakala R, Leborgne L, Cheneau E, Chan RC, Ywadi H, Fournadjiev J, el
al.  Radiation-induced atherosclerotic plaque progression in a hypercholeste-
Cardiovasc Radiat

P B F) Bk AL AL

A novel porcine model for in vivo de-

rolemic rabbit: a propective vulnerable plaque model | J]?
Med, 2003, 4 (3): 146151

MRocsm, ok iz, vk, TROT, AOR, ROk, S SNEME AT AR
pS3 B RSB R B IR LRI AT B[], PHRES &,
2004, 84: 4347

Zadelaar As, von der Thusen JH, Boesten LS, Hoeben RC, Kockx MM, Ver
snel MA, et al.  Increased vulnerability of pre-existing atherosclerosis in Apok-
deficient mice following adenovirus-mediated Fas ligand gene transfer [ J].
Atherosclerosis, 2005, 183 (2): 244250

de Nooijer R, von der Thusen TH, Verkleij CJ, Kuipei J, Jukena JW, Van
Derwall EF, et al.

and promotes a vulnerable plaque phenotype in apolipoprotein- k- deficient mice

Overexpression of I[- 18 decreases intimal collagen content

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[24]

[25]

[ 26]

[27]

[J].  Arterioscler Thromb Vasc Biol, 2004, 24 (12): 2 313319

Prescott MF, McBride CH, Hasle-Rapacz J, Thoren P, Hansson GK.  Devel
opment of complex atherosclerotic lesions in pigs with inherited hyper-LDL chol-
esterolemia bearing mutant alleles for apolipoprotein B [ J].  Am J Pathol,
1991, 139 (1): 139-147

Caligiuri G, Levy B, Pernow J, Thoren P, Hansson GK. Myocardial infarction
mediated by endothelin receptor signaling in hypercholesterolemic mice [ J].
Proc Nail Acad Sci USA, 1999, 96 (12): 6 920-924

Von der Thusen JH, van Vlijmen BJ, Hoeben RC, Kockx MM, Havekes IM
van.  Induction of atherosclerotic plaque rupture in apolipoprotein F-/- mice af-
ter adenovirus-mediated transfer of pS3 [J].  Circulation, 2002, 105 (17): 2
064-070

Shimshi M, Abe E, Fisher EA, Zaidi M, Fallon JT.
inflammation andrupture of atherosclerotic plaques in apolipoproteirr E null mice
[J1.  Biochem Bighys Res Commun, 2005, 328 (3): 790-793

HerreraVL, Makrides SL, Xie HX, Adari H, Krauss RM, Ryan US, et al.

Spotaneous combined hyperlipidemia, coronary heart disease and decreased sur

Bisphosphonates induce

vival in Dahl salt-sensitive hypertensive rats transgenic for human cholesteryl ester
transfer protein [J].  Nat Med, 1999, 5 (12): 1383389

Reddick RL, Zhang SH, Maeda N.  Atherosclerosis in mice lacking apoE.
Evaluation of lesional development and progression [ J].
1994, 14 (1): 141-147

Seo HS, Lombardi DM, Polinsky P, PowelFBraxton L., Bunting S, Schwartz
SM, et al.
Potential roles of lipid deposition, medial atrophy, and adventitial inflammation
[J]1. Arterioscler Thromb Vasc Biol, 1997, 17 (12): 3 593601

Rosenfeld ME, Polinsky P, Virmani R, Kauser K, Rubanyi G, Schwartz SM, et
al.  Advanced atherosclerotic lesions i the Imominate artery of the ApoE

Arterioscler Thromb Vasc Biol, 2000, 20 (12): 2 587

Aterioscler Thromb,

Peripheral vascular stenosis in apolipoprotein E- deficient mice.

knockout mouse [ J] .
592

Williams H, Johnson JL, Carson KG, Jackson KL.
ruptured atherosclerotic plaque in brachiocephalic arteries of apolipoprotein E
knockout mice [J].  Arterioscler Thromb Vasc Biol, 2002, 22 (5): 788792
Newby AC, Libby P, van der Wal AC.
atherosclerosis research in the next decade [ J]?
(2): 321-322

Lowe HC, Jang IK, Khachigian IM.  Animal models of vulnerable plaque.
Thromb H aemost, 2003, 90 (5):

Characteristic of intact and

Plaque instability-the real challenge for
Cardiovasc Res, 1999, 41

Clinical context and current status | J].
774780

VR MG, E&4. XTI FERE (L BB R B R )], &
E s hr AR &, 2004, 12 (4): 440-444

Bengel FM.
diol, 2006, 13 (1):

Atherosclerosis imaging on the molecular level [ J].  J Nucl Car-

111-118

(BeSCgni Al





