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Increased Circulating CD31"™" /Annexin V* Endothelial M icroparticles in Patients

with A cute Coronary Syndran es
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[ABSTRACT] Aim To mvestigate circulating levels of endothelial m icroparticle (EM P) mn the plasn a of patients
w ith acute coronary syndranes (ACS), and to explore correlations beween circulating EM P count and conventional risk
factors of cardiovascular disease (CVD). M ethods A case-controlled study was conducted in 56 patients w ith ACS
and 26 control subjects w ithout coronary heart disease ~ Circulating levels of CD31"™®" /Annexin V" EMP were m easured
by flow cytam etric analysis Results Plama CD31"™' /Annexin V' EMP levels were significantly hicher m patients
w ith ACS than those in control subjects (P < Q 01). H owever there was no significant difference in plasmaCD?)lhrighl /An-
nexin V- EMP counts between patients w ith AM I and those w ith UAP.  Among all subijects patientsw ith type 2 diabetics
had ncreased plasn a CD31"*! /Annexin V' EMP as can pared w ith patients w ithout diabetics (P < Q 05). Onmultiva-
riate analysis serum triglyceride level was the major mdependent factor related to plasma CD31"™" /Annexin V¥ EMP
count (r=Q 28 P < Q 05). In patients with ACS linear regression analysis showed a strong positive correlation be-
ween seum hich sensitivity C-reactive protemn level and pla&maCD3lbr%hl /Annexin V' EMP count (r= Q 31 P< Q 05).
Conclusions Plasma CD31"™' /Annexin V' EMP iecreased patients with ACS or diabetics and plasma
CD31"™" /Annexin V© EMP countwas correlated w ith conventional risk factors for CVD.  These find ings suggest that the
more critical endothelial danage is present in ACS patients and type 2 diabetics patients increased level of plama
CD31"™®" /Annexin V© EMP is relative w ith high concentration of plasma hs-CRP and triglyceride

118 PR AN B E CRRF LS P S e e b, By 1k BESK Sy EE MR M R B
(20 h B ke A LS IR HUE AR CLRORTT S Rl R AR R R E BRI . AR

(Wi HEA]  2008-12-21 [fEEIBHEA] 2009-03-03

[EE£TB | ExERREIES (30170370) VLA HRRIZFE S (BK2004083) ¥ Bl

(MEZ @A ] iy, W, RV ERIM, 32 B S ah O « 0 0L 975 B W PR 95 14 I R () S5 Ak AN I R B 72, Email’y bmtbmn@ yahoa can. cno
e, W, B AT T, 32005 iR I AR R L IR RCRE I S Ak A I PR AE 0. Tk i, Wi, RIREEIT, FEMNE RO 0N
v FE RO LA T RORE R (1 S REAIE R 72« I TAE Z 1865, Emaily xubiad@ medical can. cno



CN 43-1262 /R F E )ikt fb 42 & 20092 1765% 38 203

PRNE S JSL AN B A8 28 3 B0 T DR 30 ik P LA 77 e T
5l R R Bk 4R A AE (ACS) B RAE .
Ik, PG P B AR DR RE A BE T RECIR 285 %0 T 3 K 4
FEREAL RO AN SO LS SR R R R RO A
. WEHAL (endothelialm icroparticles EMP) & P
B 240 B ] 1 B IR SR AN JE . GRS R
WL, #E N B A5 0 7™ BB A0 BEOR 25 TR 41 A i v
EMPH 2, EMP/K-F-5 N K DhRE% VIAH 5% EM P 1
A R ThRE Z AL B AR E AR L2 D E A
SR REF B AE S ACS B 5k
O B MR L EM P /K-F, 2R3 EMP 5.0 L8 /&
W6 PRI 2R A AH O

1 XM&RMFE

L1 #RMR

AAREFERFHBRERHT. ARG
B 82, £ ACSE# 566, @& & HQNE
3 (AM D) & 26 fe B 0K K (UAP) £ %
244, ER O EH 266, LWARETY:  UAP
AT TAAFREORREE 1A ALK S
BE(NRBLZESD M 1%, RED KT @E,
CCSA %), LR ER R R OLA, CEBRE
DPEANMBBEHREAFT AR SN STERR THEK
R4S E S T(Tl) e EE%. @AM A g
JEFEETE > 20min BFE 24 hN, CEERFED
A FBHREA STERETHXER, Idl> Q1
Ug/L(E% 1 < Q 05 Ug/L). HhAzk: SEH
B oh e e, @B LR thE A R R (i i R
T, RERES; HABMLEE wREE.
FiteZEE, TENEBREHETRIKEFIELT
KR EER. EFHAEMNFELAELF D
fB M A B &8k C R A& & (hsCRP) AR i A &
W A& #1230 5T A
L2 A&

Hy 3 5 TR B G B BB AN IEIT R A A
1 EMPACE, Brg B3 34 4 73k 5 fk & % wr #E AT 40
BFlfik%E. AMIEH N E L KkEENKELE 24 h
W, UAPEH B MR EERBELE 712hi. &5
REXRE 2 TmLAA A THERNFBRE T, AP
BORBA /MR ¥ (PPP), BLIR K 48 X
(FACSCanta Becton D ick inson) 1] EMP & F. &
T # mn/MR TE A B S 40 B ROk B4 R L R A
CD31, LA CD31 A #xicte Ml EMPF ¥ g8 5 # 4 1 /)
W AR B B 40 B Aok R 98, B b B 2 X4 4 /MR

K F R B AT 20 R R S 2, BU R B DA FITCAR
LEI LA CD31 2 41 (antiCD31-FITC, Caltag Labo-
ratories) LA K 4t % & 48 i B 4% 7+ £ 4R ——PE-Cya
SHRICEI LA CD45 B4 ( antirCD45-PE-CyS § Calr
ag Laboratories) B4t % i /NR B9 4 57 £ F04k ——PE
FRAE B LA CD61 # 41 ( antirCD61-PE, BD Bioscr
ences) FRIT MRORL LY, 45 B & I CD4AS' & 48 B Bk
DA CD61" M /MR AR 55 &% CD31(E 1), &
W X CD31bright # A & I8 T 9 & 48 Je, 78 T B
EMP# % 4 CD31"™ /Annexin V' '""'. £ IE & 46
#, B 50 BL 4 it /MR o 2 Am N 5 BL antiCD31-
FITC# ¥ 4CHEH 30min i /5 F A WA 5 BL An-
nexin V-APC & 440 VL& 458 T 4 4 Z WK, &
SBATE Smin/5HATHRAER EHELN.

c! 1 Q2

E
PE-Cy5.5

CD45

CD31  FITC CD31  FITC

1. CD61* /CD31° #1 CD45" /CD31" R E

L3 SJERE

EXPREMEU x kR, FHHHKE LR R
IMPAFECME AR EEZWAEXEXA L HE
ZHFEEMML,P<Q S HEZRAEHZTFEX. K
& M F SPSS13 0484t 3 .

2 £ R

21 EXRERLER

ACS B AR o 0075 B 2 A 68 % 1k ) 40 A A
. ACSHH WM =ME (TG) /K- Fi Ak 0o B B
W mEERES (HDL)KF B ERK, He
OIMEEKRENRAERAPLEEEEZER (F 1),
2 2 SMEM CD31"™ /Annexin V' IR ik F

HaE w0 K B BB, ACS BB E 4 A
CD31"™" /Annexn V' EMPH] &3 £ (P < Q 01);
UAPAI AM DIE2H 2 fa] 41 FE ifl CD317™" /A nnexin V*
IMPHELEEEZR (B 2).
2 3 SMEMM CD31"™ /Annexin V' N IKIKES
LINE K EZAE XM

B HTA Nk B IR T 2 BUE IR . LR



204 ISSN 1007-3949 Chin J A rterioscler Vol 17 No 3 2009

995 W HHEEAT 20 4, ZHL 1A b R B, 2 BURE PR BB
AME ML CD31"™" /Annexin V© EM P7K P45 69 IR )
BEEZETE (P < Q 05), CD31"™ /Annexin V”
EM P 5 [ /K K HEAL I 4T 85 3 (HDA 1C) BB 3
A 1Ry I 55 3 ey i e 978 AR T e DA K TR A R
F 5 AE WM & B A I CD31™ /A nnexin V*
EMP/K P EREMZR (B 3).
TEFTA N3k B R, CLII S B i = Eg . 5 e [FH
ME K% E R E A =% E R E A KCEX S E
CD31+ /Annexin V+ EMP & AT Z K EKZ LM
H5 B R, T3 H M = 8K 54 E I D317/
Annexin V' EMPEEMTIEF K (r=0 28 P< Q
05); T AL [ e 6 85 32 i B 1 v % B IR B UK
SEEANE L EMP 2 E T B E AR (K 4). 7
ACS#h, PLIMLIE hsCRP ZK-F Xt 4ME Il CD31+ /
Annexin V+ EMPEEHTEREFER LM RH 0 &
B, % hs-CRP /KF 54 i CD31"™" /Annexin

V' EMPHEREEMK (r=03L,P<0Q 05 H 5).

® 1 EXERER

. ACSH JE 55 0o 21
(n=56) (n=26)
S (%) ] 34(61% ) 11(4% )
F (%) 69 419 8 66 519 6
o L5 5 [ (% ) ] 41(7% ) 11(42% )
B PR 52 T4 (% ) 1 22(3% ) 4(15% )
W [ (% ) | 6(11% ) 0
Hith =P8 (mmol/L) 2411 8 13ta6
SARTE B (mmol/L) 442009 40009
EHEEZREE M (mmol/L) 22306 20106
S EREH (mmol/L) a9 +a 2° L1%03

aN P< Q05 5IEmLmAaLtE.

1200
@ é’? o 2 E 1000
< 3 3
24 Q11 Q21 24 Q11 Q21 & 5]
> 3 > 3 g
£ 5] . € 600
% 24 ; ! =27 =
LR BN 2 i § 3 =
g 7 Y g/ % c 7
e %{ B -t P ! . 4001
i ek X PtaRvas RS PN 3 Q¥ LT 04-1
b ~ ITIW l'fl" L2 lllI‘l‘ T rllln’
"l’l‘ﬂgl L lllH:" ] ”":1. T l”ll:l'{)) T o 1 i a8 200
CD31 FITC cD31 FITC
ol
= K 3 brigh -
2 ACSEZEMIFFLREZME CD31™™" /Annexn V° EMPIKFE
e 1400
P i [ ] ]200<
e ‘; -
1 E 1000 -
2 011 Q241 24 0141 Q21 «
3 3 @ 800
] &
. i = # 600
o & g
2o oitvaps e 400 |
i % gt Q4-1 Y ositmaa Q4-1
YW"‘ 1 Ill;l‘ T llﬁq 2 § II"W T " 1“‘(‘q T lnl!‘ T Iﬂlq T T"lm[ T 200 i
10 w0 0 10* 13 10 10¢ 10° |
BRHE FMRHE o

3 2BIMERR B EMIEERBEEINEM CD31"™ /Annexin V. EMPKFE

3
EM P2 P9 B2 200 J 8 T 5500800 BN B i 8 4 A

BB

AHFFAR I, ACSA 5 AR 5d 0o 1 LL B A1 A i

AT /N FE I, AR 4 I IR T B ORE TR EMLP 35
CD31, PRI BLHY 28 05 2URE U R o 5 28 iR B A, T
MEBE 22 A M. (PS) ¥ AL BIARAMNZE, 1 Annexin V 52
Ca' IRMIB IR & A, fe 5 EMPE 'Y, B
LA EM P BEMSC N B T e, Ji i I aU A i Aok
AN L EM PR, J9vEAh A B A5 405 N B D RE 4R

CD31"™" /Annexin V" EMP ] &% (P< Q 01); 1.
Mot F B, UAP M1 AMI W 41 2 8] #b & Ifn
CD31"™ /Annexin V' EMPHE L EE =7, 2 W
125 [H A 4 B 2 B M3 H il = F /K7 5 40 A i
CD31"™" /Annexin V' EM P ¥ & 57 1F H 9¢, 43 40
PLi R B 2 R PR B AR E I CD31°™! /A nnexin



CN 43-1262 /R F E )ikt fb 42 & 20092 1765% 38 205

V® EMP/KFEET & B2 BRFREIE
IS 975 B e W M 3% 48R I CD31°™ /A nnexin V™
EM P 23800, AT 68 5 Nk B35 588 s i
JE B 25K I8 2 b I 536 97, W 78 N B IR
HHEARRNE K.

PN R 4%  JRE ST BRE BB 2 ot e T 5 B
ACSHIRAE, PR Th e 845 75 3l Bk sk AR AL 1R R A
RIE R I RS R Y. Wk
SR T 5488 2 18] 0 3 25 7167 2 R 1 8 P ) 5
HCPE RN LA 1) IE & T e, 76 IR 30 ik o R B Ak B B 5
LI P B A AR T3, 55 T A I IE R BLR L
PO AAE P, PR 40 B3 T 0 < P 5 44 )
FEUAN BN R R B 7R v R A R AR T T 8 ACS
kAN, AFsed, 4 A M CD31"™ /A nnexin
V' EMPTE ACSEZETHEF R, 878 ACSEFEN
A5 4 7 CD31"™ /Annexin V' EMP 5 4 iz #4
A . HE PR3 R s I IURE A2 30 ik 46 A AL F) B
RIZ, CEBE 2 1A R 405, o sh g ALt
PR I B Ak P 8 1 ) SR SIS T LA B R S A 2%
FEYD KT8 AT S S0 Py R AR n . A wE R
tHANE ML CD31"™ /Annexin V© EM PZERE R B3
B B TE A, S O Sl KCE L IE AR SE . R
NN PRI BB N R R TR N, A L R P R AR A,
CD31"™" /Annexin V* EM P /K4 = 7 ¢ 5 1 7% H
W= KPS, ML CD31™! /Annexin
V* EM PRI INBE T P R SR L.

CRPFEA (CRP) 2 RIEM S R N & A,
RRME RN FRE, £ ACSHEEhE", &
WL ACSZA P B JH 40 1 K BH, MiiE hs-CRP/K-F
A E I CD31™ /Annexin V© EMP ¥ & 1E 4 %,
— TR ACS B P R T REA5 45 38 i, 2% 9 e
INE F 3 CRPAKF TR, AR 545 8 T 48 0 5 2L
CD31"™" /Annexin V© EMP /K FH &, Bt CRP I
CD31"™" /Annexin V© EMPH] BES ST [ e T 4 B2 T
et neE ., EH AT E CRPHI S I N
B MRS B Ak S, F I P R 40 i — AL R, TR
i Beohie ™ T EMP AT ) 59 B A I B Y R R
FE RSk ROm Y, SR A R O Y R 4 — AL
FRC, AHEBR CRP AT CD31"™ /Annexin V*
EM P o] RE R 405 4 B Thiag i b st 75 K F

Hrin A Fi 4R H, EM P BRAE A N B B4 bR id 2
b, FLAR B B AT 5405 P B2 T e, A 3k s I 0 gk
J&. Ebtn, EMPRIFIHIA SRS 3% 10 4 B 40— Ak
FURRC', (R A F R AR T (R kP B A A

M T % T EMP RS W ME S5 0 AR A,
EM P 50 M998 R A A e B8 DA 5%, A6r il 41k A
i EM P 7K-FA 88 o Al P B T RE 8T T B

[EE3CH

[1] OstoE CoppolnoG, VolpeM, etal
thelim [J].  CwrrPham Des 2007 13 1 053-068

[2] LbbyP, RiudkerPM, M aseriA.
Ciraclation, 2002 105 1 135-143

[3] RioufolG, FmetG, Gmnon I etal Muliple athersclertic plaque mp-

Restorng the dysfunctional endo-

Inflanm ation and atherosclerosis [ J].

ture m acute coronary syndrame a three-vessel mtravascular ultasound
study [ J].  Ciraulasion, 2002 106 804-808

[4] Littlwood TD, BennettMR. Apopiotic cell death n atherosclerosis [ J].

Curr Opin Lpidol 2003 14 469-475

[5] Choy JC, Granville D] HuntDW, etal Endothelial cell apoptosis bio-
chen ical characteristics and potential i plications for atherosclerosis [ J].
JMolCell Cardiol 2001 33 1 673-69Q

[6] Horsman LI, JyW, Jmenez JI et al
matkers of endothelial dysfunction [ J].

135

[ 7]  The Joint European Society of Cardiology /American college of Cardiology

Endothelial m icroparticles as

Front Biosct 2004 9 1 118-

Camm ittee M yocardial infarction redefined—A consensus docum ent of The
Joint European Society of Cardiology /Am erican college of Cardiology Cam-
m ittee for the redefined ofmyocardial nfarction [ J|.  JAm Coll Cardiol
2000 36 959
[ 8] MeierMA, AlFBadrWH, Cooper )V, etal The new definition ofmyocar
dial infarction D iagnostic and prognostic inplications in patients w ith acute
coronary syndranes | J|.  Arch IntemM ed, 2002 162 1583
[9] KogaH, Sugiyana§ KugiyanakK, etal Elevated levels of VE-cadherin-
positive endothelial m icroparticles in patients w ith type 2 diabetes mellilus
and coronary artery disease [ J]. J Am Coll Cardiol 2005 45 1 622-
630
[ 10]  Jinenez )] JyW, MauroIM, etal
cally and quantitatively distinct m icroparticles in activation and apoplosis
[ JI.  ThranbRes 2003 102 175-18Q
[11] DeM icheleM, lannuzziA, Salvalo A, et al

Endothelial cells release phenotyp

I paired endothelium-de-
pendent vascular reactivity in patients w ith fam ilial canbined hyperlipidae-
miallJ]. Heary 2007 93F 78-81

[ 12] Avogaro A, FadiniGP, Gallo A, etal
diabetes mellitus [ J]. Nutr M etab Cardiovasc Dis 2006 16 ( Suppl
1): S39-45

[13] Anmvoyo-EspligueroR, AvanzasP, Cosm-Sales ] etal C-reactive protein

Endothelial dysfunction in type 2

elevation and disease activity i patients w ith coronary artery disease [ J].
EurHeart J, 2004 25 401-408

[14] QanianiE RenY, KuoL etal C-reactive protein mhibits endothelr
un -dependentNomediated dilation i coronary arterioles by activating p38
kmnase and NAD (P) H oxuase [ J].
2003 25 995-1 001

[15] Boulanger M, Scoazec A, Ebrahmian T, et al
cles fran patients w ith myocardial mfarction cause endothelial dysfunction
[J].  Cirulation 2001 104 2 649-652

[16] Brodsky SV, Zhang F, NasjlettiA, etal Endothelim-derived m icropar

Am J PhysiolH eart Circ

Arterioscler Thranb Vasc Bl

C irculating m icropartr

ticles mpair endothelial function i vitro [ J].
Physiol 2004 286 1910-915

[17] MallatZ BenamerH, HugelB etal Elevated levels of shed m enbrane
m icroparticles w ith procoagu lant potential n the perpheral circulating blood
of patients w ith acute coronary syndrames [ J].  Ciraulation 2000 101
841-843

[18] PiuroM, Schillaci G, Paliriccia R, et al Increased ratio of CD31% /
CD42™ m icroparticles to endothelial progenitors as a novelm atker of ather
osclerosis in hypercholesterolan ia [ J]. Arterioscler Thranb Vasc B iol

2006 26 2 530-533
(Hecgwih ORI





