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[ABSTRACT]

Endothelial Microparticles;

endothelial cell activation or injury and play a major biological role in adhesion, inflammation and angiogenesis.

Endothelial Dysfunction;

Coronary Heart Disease;  Atherosclerosis ;

Endothelial microparticles are submicron membrane vesicles shed from plasma membranes in response to

Recent

studies indicate that endothelial microparticles are involved in the development of coronary heart disease for their close asso—

ciation with oxidative stress, endothelial dysfunction and vulnerable plaque rupture.

Thus, elucidating their role and their

mechanisms of formation will bring new insights into the understanding of coronary heart disease.

PN B2 40 i T e B i A AR B ik o A B 44, (ather—
osclerosis, As) IRIUR 51 K 5, 42 A B2 40 ML K01 28 R T
ZMOMEGRRERE SRS R N RAREE
BRARAT I 2 7 A — R A B JORE SN TR b R AE
A JR B A A R 7 20 A 4 i A 2 6 (interleukin, IL-6)
M5 4 B 25 B 4> 7 1 (vascular cell adhesion mole—
cule, VCAM) %5, 3 I BIF 98 % B0 A B2 240 i 52 434
R3S B R TS — M LV L 2 PR A OO o TRlCRIURE 2
— PN, EIEARNT 1 wm, J2& 40 B B0E 50
Pt e & b AN [ 28 20 41 i ) 4 i e 5t ¥ 1 R 3X
Tl 4 ML 2 . Wolf 7 2 Xof I /N AR BRI I 98 A LT »
I ik oy “Uf NSOy AR5 S A S AT R B

WisHER] 2010-09-03

BBl EFREhAEZOH H (10411968000)
MeE®N] E&&, B, Uiy m v =

5D kR 8 4, E-mail 4 xiajinying8901 @ 126. com. £
W, A AR BT 1A DR ML SR S Bk R R AL, E-
mail 7 qfhua@ 163. com. @ HAEH 2%, @ FAEE W, 8l &
P, WL 50 A 5 5 2 BRI 5 5 1) A R e A S B AR A
fi# 4L, E-mail & yingenli@ gmail. com

UG T I /0N AR 2R B B A BE R, B A8 R FBOX B
TRCRIUREL » 33X A BT T 3L A2 JHL Atk 280 i Sk VI8 1) T RE
FITF T — 6 R s o AR TIOBURL 1 248 i SR U, 7]
DK AURIURE 43 g I /N R R YR B ORIORE ~ 13 48 i SR VR
FRYARAURBUARE « 1 208 SR Y% FR) ORIV ~ - JTL 400 B SR U5t )
TYCRSUARL N A Bz 4 L SR8 AR T RORE o L A 5 P B2 A
Hiki (endothelial microparticle, EMP) f{) #F 7% & 7%
TE fan i s~ B PR 95 F0 2 1 6 4R 3D Bk £5 & 1 (acute
coronary disease, ACS) 22 & Mk H B ETHE,
B\ R ML D e S R0 O I 00 (R b 28, B B
AR 00 L P PR BT 3 o R S EMP A8 5
O A T R A — 2RIk

1 A B ARURIURL R 2 RSCRTRE T

PR UL (EMP) SE Br b 2 N Rz 48 A s (1 —
o TE 2 PR MRIBCT » 40 B A5 450 1) 22 4%
fiff (scramblase) . fIF Jii B 4% B (floppase) 1 %% {37 fify
(translocase) [ %5 B~ #7 (transmembrane balance) B
I 38 RS20 PR B TR A P AN R 9 2% » 4 B B 41 4



CN 434262/R W HE Bk L2 & 2011 55 19 H55 2 1]

161

22 W e, EMP J% i JF Il v BEANTE 3R e B H AT Y
1B, X T EMP BB L] 1A EL 2D AR S 5T R R
J9RE I B8 Al 7 o (tumor necrosis factor alpha, TNF-
o) BRI C SN (40 W B 2 08 R B IE S R
AL PR FE IR B S R 5 R AME TR I A
B A B L EMP T o /b B ST A % EMP R AR
eI SR B HEAT 7 H . Curtis M W% &
7N, TNF-o A fig 3B p38 2254 J5 i A6 2 (1 I (mi-
togen-activated protein kinase, MAPK) i& 45215 5 EMP
ff)4 e Simoncini 25 ™ [IHIF 7t 42 7% U5E I g 368 it i
AR FEIR 7 48 G 08 T2 15 5 B e 4K / 3244 2 (umor
necrosis factor related apoptosis-inducing ligand /re—
ceptor2, TRAIL/TRAIL-R2) il # % § EMP f 7= £
(TRAIL & —Fh 4l f 5 7, J& T TNF-o i 5 fk,
TRAIL-R2 /2775 T P R 40 i 1) TRAIL 132 44) o
XEe5E RN, EMP (/K- 7E — e R bR T
B DhEe IR AT, (H BRI A FF it — 2B B 7T

2 N BAORURL AR 5 vk

PR A SR R A /1N HORIEAS 1A (R 0k, EMP
(YRS I, B A P ) B B P 2% o R RN SR T R
1K R 2 B A S P R B 0 R 8 S B AR IO P A [ 48
fRE. wn CD4l (M /MREAZEEA DIba) |
CD42a (I /MRFEA ZPEE A 1 b) 5L CD62P (P i #%
) > Be S U I /IR SR R R UCBURL ; CD4 (T 21 g 3R
T 1 BUEs ek 25 (1) .CD8 (T 4 ffa Fe i 1 %) 55 el
) 80 CD45 (A 41 i 2L A HT ) B8 5 18 51 ik B2 41
FL Sk U8 1 1 Bk CD31 (il /N A 1A Bz 48 i 8 B 4>
) \CD51 (B % 5 [ Z &) .CD54 (41 ff 3 % B 43
) .CD62E (E #% %) .CD105 (N A 1, — Frig
FEARSCEE () L CD144 (I & W L5 3 F H ) 5%
CD146 (P J B8 B F) Re e IR0 A B SR IR 1) ok 3
VAR~ 2 A = W2t 3 0 N W2 R 0 RN 7 € i o
SRE T 4 Bz 4l

IR Z 58 K 3, EMP 3R T (¥ 8 i Bk 22 ] e, 2L
B HS 454 E E (annexin V) {45447 5, #2785 EMP
IR S R T e ™'Y o B Ab, A s S ae A Eg
PR SEI I LRI EMP [ 22 1H PUE 5 IR R A o
AT 510 EMP 7 7] T 308 4 A B 1 1 B2 SRV 1)
Y M bR ic CD31, T H0E 75 5 10 EMP U5 7] T R ik
7SR 1 9 Rz SR UE 19 40 i AR 12 CDE2E T
Uk, 3X e EMP (¥ 45 5 0 38 T AR ] A AR AL TR DU
EMP (#5753, i HOAAR 97 & A= 1 5 22 28 B L)
RETHANEE.

AT 3 0 — TR 78 M) FH 1 A 40 K UKL A 1 B
WL FEREI7 1 BE N SEIR 1 0] BUBIORE P 72 3 « 23 25 A0
255 RV FH W 0k BE 0% 28 ) SRURIORE 1037 31 388 3o 1 37
JEEAR 5 R AWORORE 5 1A B 48 L Je I T L 3K e
RPN ABURL S i 1 Ao 0 S RSURSE F) AN [R] 5 2% A
FH R S8 TR0 0 5 IV 200 i 7S 1 ROk » 1) FH 2 21
A7 E WS A B K B ORORE LA K M P RS E AR BB
(magnetic resonance imaging, MRI) 7 AR PAJ HRE W %24k
FURLo  H LB AT DL 5 32X — b 43 A AR AR N A 10 M 0
U SBURL I 7k, B T S

3 N BETBURL S N B T e RR A

HHl» Em AR BT X N D RE R PR T VAR
RNEBMBERMZE. FERA A E Sk S RN
WA 2 ik iRt B A 5 (0 &7 5K Dh g (flow-mediated di-
lation, FMD) #E4T -4k » 10 7] DL i 78 5 IR 3h ik N 44
T LT RE BRI TE S 5 L8 R 9 B2 D RE

UL AR, BRI 2 BB FEIEE 278 EMP 7] g 2
VRO R N B D REREAS BT Fa b5 o A0 AE B 2 R
st U RORE R s Y R 9B FR I EMP K 5
FEl 5 Bk 1) FMID 25§70 AH O » T LN RVR RN 5
FMD ANAFAE X Bl 1. [B 4 78 7t 1R 3 ik 9% 9
(coronary artery disease, CAD) F1 5 & Bl 1 2K AL ) 45
o Bl 2 HE o Hr (8 EFE R % g
B R 5 R ) 5 IESE EMP 3 2 2 BB B 1
J& FERBN K FMD F M — S F0 e 7 O

fE—Tixt—g g B CAD K& 511 {g 5 &
FWFFCR Y, KRB EMP K FLEA CAD S S 1
@ FEANA TR B2 5 T8 CAD Sk S (@ Bk, H
HEE S TMD B UMK ERRERE, fEPHS
F W FMD TG Z B, EMP K- FIEEWAR CEH
TREFRZERN, LB T S FHE L HIEER L,
EMP {E 4 Je i B2 Ty g B A5 (8T F8 bR 0 FMD B
SHAF AR e, LR BE R M YN T e AR ) IILE A
J 4 i Ty e R

4 N BUORTRL 5 et L9

4.1 N BRI 5 3 KB R AR AL

FK SRR AL (As) % — R4S 10 0K It 3 48
PRI » A E ST S 4 A B T E R RSk e i
. M EMP (A0S H AN A Y DhRe vl LLE
H,EMP 72257 As KK

H5E EMP R B AR E B2 AR, kB4 &



162

ISSN 10073949 Chin J Arterioscler; Vol 19, No 2,2011

LR 7 (R HEEA TR AL ; [, EMP 3R s B A
ML T BEWS J5 Bh AN I o ML 42 » i {5 6 I P S
AWK, IS B0k M EFEAL ™ . xR EAH
feEE TE R EMP 7775 T Sh ik s e AL e e o, ]
i 5 B B 2 A T R DA 5 P o hAh,
EMP iRk R E R R M7 7 8 EMP ggfg 5 3
fib 7Y A L 45 & T AR B A WIS IR P 5T T Sabatier
% P W Eon EMP B 5 BRI 4 A5 1B T BB X
MR IEH LR T, B H e A &G . Angelot
% BRSO R I EMP 5 38 i 5 5 3 40 A A R
SR S L 4 5 S T R S 240 7 Y 9 RE 40 B R - 4 TL-6
I8, IR TS T A HERY CD4 PHIER) T 40 i 39 54
FEAE 1 B4 MR T i y T3 &K (interferon—y) Fl
TNF-oo FHIGRT WL, EMP 38 i % 32 40 0 A5 5 8 2 0E
ST B L 5 2 380 TR I 1 B ik oS A A AL
IR -

B b i 1 4 R S R0 I AR T A A A
EMP i& 534 fL 8 (3 2E <. TS0 R I EMP %
T2 3 R W g 7Y 2F % 16 )5 005 %) Curokinasetype
plasminogen, uPA) K 3524k, f& 4% 1% b 41 7 i (plas—
min) , [7) B} iR 3 ik 35 R 4 8 2 A 5 (matrix metallo—
proteinase, MMP) FZji%, 1X &6 85 [ /K i B A 05 1 5 %
i S5 NE A0 AT A 5 B B A A 5 I A I
FHAER S o Besh, BAL fprse ™ RIk A i
4 EMP Be 68 LE i /N AR U I O kL 5 R S
BN B AL 8 I 0 A B AH 40 i) S5 4 4 2 B
A L 1 AR B AL I IT RE 5 S R R (reactive
oxygen species, ROS) [k &4 j ik 7 7 J2 77 ik
Jiz JI N A A% FF R 15 B2 (nicotinamide adenine di—
nucleotide phosphate reduced, NADPH) & 1k i #&
T HG A O, (H IR R 2 T AR I A AR AR R
R E RNk, ATRES 5 1 BEdk A H i /9
TR P AT, EMP X 7 £ L 8 9 A 7 3 A2 A
BEAE F A8 2 0 fE . B AT A 2R AF A
Mezentsev 2% 27 §F sz EMP 8 /b 1 52 40 i (i 189 5
FUH AR 45 189 4 5% T Lacroix * # Taraboletti ¥
SR SR & (1) EMP {2 i3F Py 2 40 i 6 40 If %
Sh 0 B A2 B T i ) EMIP U 0 ) AR i
ARk . kAT L, EMP X3 A 1 A i 7
AL A F5E — P AIESE

UEAh, EMP B — E R B R BUT N DI RER)
Bt , J5 B T Sk I R A . AR AR, A
o LB B S A ULAE B 0 A 4 B A R
H 7 B EMP 88 451 05 2 4R 51 bk P9 B AR R if
B ET K ThRE TR B A& R EMP X 4 B2 &7 7K 2h

AescA M P o BT A EMP S BN i
Ty e B b5 (1) 7] B8 AL 4T 1 4R 3. Tual-Chalot
i B0V A SR SECIR L T 77 A 0 B U 38 5 85
Wz B — 4R L & & B (endothelial nitric oxide syn—
thase, eNOS) ¥ 14 1) 61 M 18 15 67 5 (TR & R 495) 11
TR A K ST R Bee AR e I 15 A i (2 2% 1177)

(RS BR A 7K T 5 I — S8 AL A (nitric oxide, NO) )4
B RN T RERRAS . AL, %0 5 R I BRI
7 AR R ORI T SR A 3 K P s 4 B R A 4R
WEEMERAEE AW 1, 15T AR R 1M 30
ik A 5 40 B AN A7 AE IX A AL R |l G T L AR
KIS BN B D) RERRAS P B A H s R k. Bt
b, P B gt 9 WE 52 EMP 38 b 30 A5 8 ik
B4y NADPH 48 AL B8, 75 3 Ak B 380 82, 19
ROS f)7= 4, BEAR NO B4 B AT 25079 B2 40 i 2
RERRfG o [F] B, 1% Wt F 34 iE 5 NADPH 484X, g 101 1
A Apocynin F£ANGE 58 4 ] EMP 5 B0 4 Bz 40 i
i, XY gEIC A HAMHLH S5 T Hit e, A
PRBLEA et — B R -

At A WL, BARFATTX EMP [ T e AN 2, 5
EMP 7£ As BT R #3i5 B A f €
4.2 N BRI S PR A RS E

P B Ty e B A 2 I S A 0 2R B R R X
EMP 8 5045 SRAR 7R 55 BE R AR € LIl R 19 /5 %5
VIR o

SEI K o, EMP 559500 1 7 B R B2 B DDA
3. Mallat 2 " fRF 78 R BL ACS 53 I 3¢ EMP 7K
TRERTREA CAD AA{EFEX . M5,
Bernal -Mizrachi /—%@B‘ﬂ H—3 0t 7 EMP 5 CAD &%
AN Z A5G R 85 R 8o E R0 UUEESE B &
EMP 7K~ 82 & Fe R AR e B O S0 B3 BHX
AR R OB B @R A R AK. it mT A,
EMP [7K T S B 1 I € B I 8 P Rz 48 i o v 4
I JERE S I 1R ™ B FR R, 052 9 B Ak BT B A BT
—E IR TER 5B B G KR BAH — KA
KA.

HAbAG % ACS BRRF 404 T EMP 578 4R 3 fik
LRI R R BTG E) EMP K5
IN=S R ATHNIPTR ] €Ak 4 Pl R 15 ey 3
FYIRE G, EMP 7K~ 55 A R0 0 4 -0 12 8 1 45 35 B A
K, T H» 8 28 v 1 e R B kO A2 3 EMP K F
ST e E AR A A, X — SR R RO R
B B B B s T AR B ) L A SR o B BRI, DR
FR, BAERFREMOLRmH NG ERE . I



CN 434262/R  HHEFNKEEILZE 2011 455 19 B2 2 ]

163

4b, Bemard 25 {5t R EMP K5 2 k5
WL BT 2 39 #i (multidetector computed tomography,
MDCT) iF 5 1) 5 IR 20 Jik 45 46 58 S Bl 5 451 B B B
FEAHR, T 5 R B B ES AL BEER T 5¢ . | L AT I,
EMP [7K-FA] Ge$R 7 1 838 K AF e e 28 VT 1
FAF AT REAE R AN 3 — HE W 7E T 3] A — TR BE 1
B9 P B R T HE— B IE S, %R 5 R BLAE 3E
f) EMP 7K~ 2 jef o0 T 1 1 BR 3R 1Y) B8 38 ok R AR
o I8 A R S T30 R 7 T HL7E Framingham f&
W Ey Feml B, N B EMP SEAS 19 P9 Bz ZhRE R X
— AR B S O B FH LR )R, BT
H R 5y kA O I A B

XL AT - U B T EMP 17K 7 5 505 1)
SE R BB AR A HAH S 1% BE 8 B4 1 R0 A e
OV JE R 3R ) R S X T R R A I BE R AN B E
A — MR ER. B HRFREAZR
/N, AT BE 20T SEIG IR 45 R AR — e AR LR
It F B IATHE— 2B T e KRB 2 rpo 1 T BE P2 BE
T AU LARIE S, Dyl PR B2 FH 3R A4 578 0 B B AR AR 5

5 HiiRMEE

Z3 LRIk, EMP [ € 5 AT BE RN I R 3 — A
A EE BT O ML B B N R T RE AR AR . HLAE
B2 e s A o B A P AR H R R e A
A VEA T Co 9 B 453 0 R E TN e a5 s 8 R 3R A
FHITURSEIT I AIL N T B KL% JF H EMP
B RIS B PR B 8] B K 5 AR SS R I AR
R E AR IR AR A KR IR R A T R
EREHLHIT S, B8N B Zh RE 5 A BB RE
FT AR E 2455 R, EMP 7055 2 B Wb 245 53
BT, M E 2 RN Bk A
EMP kel J5 32, KA B T 32 i J AT EMP 45 4
AT BE AN R 5 32 i ef o ML BN R AE AL B 7 A s
FE AT H AT RE AR D) ]

(&% k]

[1] Curtis AM, Wilkinson PF, Gui M, et al. p38 mitogen-acti—
vated protein kinase targets the production of proinflamma—
tory endothelial microparticles [J]. J Thromb Haemost,
2009, 7(4) : 701709.

[2] Simoncini S, Njock MS, Robert S, et al. TRAIL/Apo2L
mediates the release of procoagulant endothelial microparti—
cles induced by thrombin in vitro: a potential mechanism

linking inflammation and coagulation [J]. Circ Res, 2009,

104 (8) : 943951.

[3] Faure V, Dou L, Sabatier F, et al. Elevation of circulating
endothelial microparticles in patients with chronic renal
failure [J]. J Thromb Haemost, 2006, 4 (3) : 566-573.

[4] Wang JM, Wang Y, Huang JY, et al. Reactive protein-in—
duced endothelial microparticle generation in HUVECs is
related to BH4-dependent NO formation [J]. J Vasc Res,
2007, 44(3) : 241-248.

[5] Helal O, Defoort C, Robert S, et al. Increased levels of
microparticles originating from endothelial cells, platelets
and erythrocytes in subjects with metabolic syndrome: rela—
tionship with oxidative stress [J]. Nutr Metab Cardiovasc
Dis, 2010, [Epub ahead of print] .

[6] Chironi GN, Boulanger CM, Simon A, et al. Endothelial
microparticles in diseases [J]. Cell Tissue Res, 2009, 335
(1) : 143451.

[7] Enjeti AK, Lincz LF, Seldon M. Detection and measure—
ment of microparticles: an evolving research tool for vascu—
lar biology [J1. Semin Thromb Hemost, 2007, 33 (8) :
771979.

[81 Van lerssel SH, Van Craenenbroeck EM, Conraads VM, et
al. Flow cytometric detection of endothelial microparticles
(EMP) : effects of centrifugation and storage alter with the
phenotype studied [J]. Thromb Res, 2010, 125(4) : 332—
339.

9] Pericleous C, Giles I, Rahman A. Are endothelial microp—
articles potential markers of vascular dysfunction in the an—
tiphospholipid syndrome [J]. Lupus, 2009, 18 (8) : 671-
675.

[10] Brumatti G, Sheridan C, Martin SJ. Expression and puri—
fication of recombinant annexin V for the detection of
membrane alterations on apoptotic cells [J]. Methods,
2008, 44(3) : 235-240.

[11] Jimenez JJ, Jy W, Mauro LM, et al. Endothelial cells re-
lease phenotypically and quantitatively distinct microparti—
cles in activation and apoptosis [J]. Thromb Res, 2003,
109 (4) : 175-180.

[12] Abid-Hussein MN, Meesters EW, Osmanovic N, et al.
Antigenic characterization of endothelial cell-derived mi-
croparticles and their detection ex vivo [J]. J Thromb
Haemost, 2003, 1(11) : 2 434443,

[13] Vats N, Wilhelm C, Rautou PE, et al. Magnetic tagging
of cell-derived microparticles: new prospects for imaging
and manipulation of these mediators of biological informa—
tion [J]. Nanomedicine (Lond) , 2010, 5(5) : 727-738.

[14] Amabile N, Guérin AP, Leroyer A, et al. Circulating en—
dothelial microparticles are associated with vascular dys—
function in patients with end-stage renal failure [J]. J Am

Soc Nephrol, 2005, 16 (11) : 3 381-388.



164

ISSN 10073949 Chin J Arterioscler; Vol 19, No 2,2011

5]

6]

7]

18]

[19]

20]

1]

(2]

23]

[24]

[25]

Feng B, Chen YH, Luo Y, et al. Circulating level of mi—
croparticles and their correlation with arterial elasticity and
endothelium-dependent dilation in patients with type 2 di-
abetes mellitus [J]. Atherosclerosis; 2010, 208 (1) :
264-269.

Werner N, Wassmann S, Ahlers P, et al. Circulating
CD31" /annexin V* apoptotic microparticles correlate
with coronary endothelial function in patients with coro—
nary artery disease [J]. Arterioscler Thromb Vasc Biol,
2006, 26(11) : 112-16.

Bulut D, Maier K, Bulut-Streich N, et al. Circulating en—
dothelial microparticles correlate inversely with ischemic
left ventricular dysfunction [J]. J Card Fail, 2008, 14
(4) : 336-340.

Bulut D, Tuns H, Mugge A. CD31" /Annexin V" micro—
particles in healthy offsprings of patients with coronary ar—
tery disease [J1. Eur J Clin Invest, 2009, 39 (1) : 17—
22,

Abid-Hussein MN, Boing AN, Biro E, et al. Phospholip—
id composition of in vitro endothelial microparticles and
their in vivo thrombogenic properties [J]. Thromb Res,
2008, 121(6) : 865-871.

Mallat Z, Hugel B, Ohan J, et al. Shed membrane micro—
particles with procoagulant potential in human atheroscle—
rotic plaques: a role for apoptosis in plaque thrombogenic—
ity J1. Circulation, 1999, 99 (3) : 348-353.

Sabatier F, Roux V, Anfosso F, et al. Interaction of en—
dothelial microparticles with monocytic cells in vitro in—
duces tissue factor-dependent procoagulant activity [J] .
Blood, 2002, 99 (11) : 3 962-970.

Angelot F, Seilles E, Biichlé S, et al. Endothelial cell-
derived microparticles induce plasmacytoid dendritic cell
maturation : potential implications in inflammatory diseases
[J]. Haematologica, 2009, 94 (11) : 1 502-512.

Lacroix R, Sabatier F, Mialhe A, et al. Activation of
plasminogen into plasmin at the surface of endothelial mi—
croparticles : a mechanism that modulates angiogenic prop—
erties of endothelial progenitor cells in vitro [J]. Blood,
2007, 110(7) : 2 432-439.

Taraboletti G, D’ Ascenzo S, Borsotti P, et al. Shedding
of the matrix metalloproteinases MMP2, MMP9, and
MT1-MMP as membrane vesicle-associated components by
endothelial cells [J]1. Am J Pathol, 2002, 160(2) : 673~
680.

Leroyer AS, Ebrahimian TG, Cochain C, et al. Micropar—
ticles from ischemic muscle promotes postnatal vasculogen—

esis [T1. Circulation, 2009, 119(21) : 2 808-817.

[26]

27]

28]

29]

30]

B1]

[32]

[33]

[34]

[35]

36]

(e

X A, TR AR E SR L AR B B R I AL B
JEPIER ], o B Bh R4 A% 3, 2009, 17 (11)
954-957.

Mezentsev A, Merks RM, O’ Riordan E, et al. Endothe-
lial microparticles affect angiogenesis in vitro: role of oxi—
dative stress [J]. Am J Physiol Heart Circ Physiol, 2005,
289(3) : H1 106414.

Boulanger CM, Scoazec A, Ebrahimian T, et al. Circulat—
ing microparticles from patients with myocardial infarction
cause endothelial dysfunction [J]. Circulation, 2001, 104
(22) : 2 649-652.

Agouni A, Lagrued.ak-Hal AH, Ducluzeau PH, et al.
Endothelial dysfunction caused by circulating microparti—
cles from patients with metabolic syndrome [J]. Am J
Pathol, 2008, 173(4) : 1 210-219.

Tual-Chalot S, Guibert C, Muller B, et al. Circulating
microparticles from pulmonary hypertensive rats induce
endothelial dysfunction [J1. Am J Respir Crit Care Med,
2010, 182(2) : 261-268.

% M OE, B, % A MBUR A T NADPH
SULESH 5 N B A zh R U . R0 BR ALK % %4
2010, 30(5) : 1 103406.

Mallat Z, Benamer H, Hugel B, et al. Elevated levels of
shed membrane microparticles with procoagulant potential
in the peripheral circulating blood of patients with acute
coronary syndromes [J]. Circulation, 2000, 101 (8) :
841-843.

Bernal-Mizrachi L, Jy W, Jimenez JJ, et al. High levels
of circulating endothelial microparticles in patients with a—
cute coronary syndromes [J]. Am Heart J, 2003, 145
(6) : 962-970.

Bernal-Mizrachi L, Jy W, Fierro C, et al. Endothelial
micropartitles correlate with high—isk angiographic lesions
in acute coronary syndromes [J1. Int J Cardiol, 2004, 97
(3) : 439-446.

Bernard S, Loffroy R, Serusclat A, et al. Increased levels
of endothelial microparticles CD144 ( VE-cadherin) posi—
tive in type 2 diabetic patients with coronary noncalcified
plaque evaluated by multidetector computed tomography
(MDCT) [J]. Atherosclerosis, 2009, 203 (2) : 429-
435.

Nozaki T, Sugiyama S, Koga H, et al. Significance of a
multiple biomarkers strategy including endothelial dysfunc—
tion to improve risk stratification for cardiovascular events
in patients at high risk for coronary heart disease [J1. J
Am Coll Cardiol, 2009, 54 (7) : 601-608.

V)





