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AR PECAM-1GPECAM- DK P 5= BER B MBI HEE, Tk ABEERIBEZLHERZIR
FREOFRBEE 97 AIRERRAE<0% MR MIET ORBE 89 #. XA Pyrosequencing X [ M ¥ 5 1 W
PECAM-1%B =40 B F C+273C BB HMRES : R A BB S0 B X R 07 B W E M 9 sSPECAM-1 | . SR

DFLFACADEH GC MM B EFF R RA26.3% © 14.6%,P=0.047), (2)CAD A sPECAM-1 B
F(E T % B4 C (6. 14+ 34. 57) pg/L vs (33. 62+ 38. 58) pg/L, P<0.001), (3) EFAHAX KA, MK
SPECAM- 1K RAZ EEB P M HEA —FHHEEC(CC: (41.68433.60)pg/L;CG: (47.17£38. 15) ug/L; GG
(53,18446.51)pg/L, P=0.433), & RIEH H,sPECAM-1 KR 75 % H 8 o ) 20 77 35 B 46 1% b+ % R ((CC:
(23.64+16.90) pg/L; CG: (27. 68+ 30. 16) pg/L; GG (53. 9754, 90) pg/L; P=0.012), % PECAM-1
CE373GH MM RERTERLRMH BN — Mt E R AETF. sPECAM-1 Rg L EA —~EHMxE.

[XgA) BRIKER MMRAKARBHS T LERESHE

Association of platelet endothelial cellular adhesion molecule-1
gene polymorphisms and its plasma level

with severe coronary atherosclerosis
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[Abstract] Objective To explore the association of platelet endothelial adhesion molecule-1 (PECAM-1) C+
373G polymorphism and plasma soluble PECAM-1(sPECAM-1) with severe coronary atherosclerosis. Methods
The study group consisted of 97 coronary artery disease (CAD) patients with three diseased main coronary arteries,
and the control group included 89 patients with coronary artery stenosis<<50% diagnosed by coronary angiography
during the same time. One single nucleotide polymorphisms (SNPs) of PECAM-1 gene C+373G at exon 3 was ana-
lyzed by pyrosequencing method. Level of plasma sSPECAM-1 was measured by ELISA. Results The percentage of
GG genotype of C+373G polymorphisms in CAD group was significantly higher than that in control group (26. 3% :
14, 6% ,P=0.,047). The level of SPECAM-1 was found to be decreased in CAD patients compared with control ones
((61. 14-+34. 57) vs (33. 624 38. 58)pug/L, P<<0.001)). Moreover, subjects with the homozygous GG genotype of
C+ 373G polymorphisms had higher SPECAM-1 levels, followed by GC and CC genotypes in all subjects (CC:
(41,684 33. 60)ug/L; GC; (47, 17+38.15)ug/L; GG: (53.18+46.51)pug/Ls P=0.4333. However, in CAD sub-
group, the levels of sSPECAM-1 in GG genotype are significantly higher than those in GC and CC genotypes (CC:
( 23.64416.90)pug/L; CG; (27.68£30. 16)p1g/L; GG: (53.97+£54.90)pg/L; P=0.012). Conclusion The mu-
tation of PECAM-1 C+373G at exon 3 may be a genetic risk factor for severe coronary artery disease in Chinese popu-

lation, The mean level of SPECAM-1 is associated with CAD, The study suggests that PECAM-1 play an important
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role in the development of atherosclerosis.

[Key words] coronary artery disease; platelet endothelial adhesion molecule-1; gene polymorphism

RAE SRR B B R R AL R R R Rk
SEIR AT, G 3R o Y A AE 40 LE 9 B AR - BB B
BifESEERRERNOERFS. P,E %
BN RERMAEN K LR RS 4R -1,
MERRERSF-1 REBHAREN K EHEE
54, M/MR A B 40 M85 43-1(platelet endothelial
cell adhesion molecule-1, PECAM-1) | 2 % Mt £
EERBAK#TERES, ML EMEENLE
&M,

PECAM-1 &4 F &% 130ku B EHEEAR,
BTREREABEEKY. EEEXRATMH/IR,
B PR AR T W E R A
M RE HEEF 40 0% 4T, PECAM1 £—
MENRS T . BRESEHBRNBERLEEN B
—AREAFEFF . SERERT, T HRHE
465 i B A A R %

mENRARAMEFRFHEAAREEESER
E# PECAM-1 B RREIE_RBES 5405 4 [
WHE/ER RESHRELENE EOERUR
i & A T, B PECAM-1 8 =48 F %
B M AME— N R E BT REE 2 PECAM-1
ERFR g @A"Y, PECAM-1 =
ShEF E CH+373G BEMEAMEE 125 ff Leu B
22 val, W PECAM-1 R — RikM B 17,
BERERMN.

EEHAREH,PECAM-1 C+373G EHZE S
BHERMEABHEAFHREABRAAFES
MRk G SR CNEFEM R L FEERBRN
My~ B PECAM-1 C+373G [R5 Bk ok 28
FERENHRREND.

TEHFATEERM DT AW S FA
VI, 5HE B E &R B TAT, 77 DA BN 4 AE IR
PHERE. CARRRYA TBEHER S TFREL
R R B FUY, Listi, Soeki, Kharea % Ji 2% 3|
A] 5 . PECAM-1 (soluble PECAM-1, sPECAM-
DESHERGAE. S LNEREEPEES
Bl Wei M EHMBE AP UE D
sPECAM-156 % 7 bk i B 08 10 7% 72 72 18 60 486 i i 386
. BEPEABETHXHHRE. ETRERM
FE5d L9 T B EE M P R PECAM-1 2 R 4E R I
BIRRER, A B R BN E B & A K FiF it PE-

CAM-1 5= E kR XK.
1 HERA*

L1 AFRstg  $%# 2004 48 11 A3 2006 45 6 A
ERXRREF-ERTEPERI RGP IS
RO R ERER L =R E (S Hir N A
bR B K £ T B S, (B 2 A AR B BK A T A
BESZMEBRKRESSON) K EE 97 B, X H4A
g 528 Ik 2 % A ek o B e B A <50 %o B AR 89
BEREMERES., HBRASERE, BEHER
FiEEm, B ERE R, B S RRtRm, B
BOEREURBEERGAE L AAKEE.
L2 afukipstd WEHANRSESAE
# ki 5ml(EDTA $£¢),3000rpm B .L> 10min 43
B R M A M K,-80C R, AT W E MK
sPECAM-1, Ifl f§ & 5 A3 B 21 DNA #9425
1.3 AH4ADNA#RR RALEETRER
FEAU A R 41 DNA 4R BUR T & 32 B A # ik i 5 48
M i) B H 41 DNA, .
1.4 Pyrosequencing % B % & PCR ¥ #¥5|44%
Pyrosequencing Assay Design Sofeware 1.0
(Biotage AED#IT i LAY I RERKFH
RARE B, LT ¥ RWMFES WF5 55 % For-
ward: 5 AGAGAAAACCACTGCAGAGTACCA
3',Reverse-Biotin:5-Biotin AGCTGTTATTCACG
CCACTGT 3’; Sequence primer: 5’ AACCACTG-
CAGAGTACC 3;PCR #" A R : 1 XPCR & M
(QIAGENE A #l) B & 2.5 mmol/L. MgCl,,
125umol/L dNTP,0. 2umol/L k. F ¥ PCR 3|4,
20ng ¥tk DNA,1U QIAGENE Hot start Taq B§ .
Y18 &1 A 95°C,15min; 24 95°C, 208,38 K
60°C ,30s, ZEff 72°C,20s,50 IRIEFF; B LB 72°C,
10min, ¥ #/5,PCR =412 8% BN M Bt ik 5 K
Bk EE. RIERMA Pyrosequencing Wl ¥ i
XEEBERE SN SHETIF .
1.5 ##% sPECAM-1,fg 4 7lemz XA
RapidBio Lab sPECAM-1 ELISA i | & (1R444)
il € %% sPECAM-1 Hy¥& BE

J&& 5 (@) Clipoprotein a, Lp(a) JF A TPI
Inc #§ Lp(a) ELISA iR & W 2, M & b =B
(triglyceride, TG), % fiH & B (total cholesterol,
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TC), 1§ % B 8 & B (low density lipoprotein,
LDL), & % & 5 & B (high density lipoprotein,
HDLRHI R KEFE—ERREHN 28 IHEL4
P X E

1.6 %% 4% HEBPEHE Hardy-Weinberg
VERA ¢ RB EZHUTRRA v+, AR M
HERESHLRBHARIINRA  BRK UK
B ZHM I HBCR Al ANOVA 4047, 41 | 8 R
RALSD ¥ A RERRA ¥ BB, KEMAXR
Ji Pearson 3% 2 #7, & % # X R A Spearman 4}
. LP<0.05 fERBEMHRR MiRME, HiEL
R SPSS11. 5 4t %K.,

2 & R

2.1 HAAGHEEEHAIHN FHARAMNRE
E I A RESBURRERHERERR N
EFEE R EHER; ® .0 (coronary artery dis-
ease, CAD)#H £ i K (P<C0. 001) BBt & & IR
£ (P<<0.001), % B 4 52 B B 8 (P=0.025) , &
HEERFER BB (P=0.035),80 CAD iy B ¥
EREEREL. AN, CAD 4R ACEI #{t
TRAY B E S F 0 B4 (P=0. 005, P<0.001),
HCAD4BRSHAAMHABER T RA(P=
0.005;% 1)

2.2 PECAM-ICH3T3G #¥E AR AL R B &
A CAEMBHAM CADHP, 2 ¥ RBIELT
PECAM-1 B 435 &4 Hardy-Weinberg F 4,
H 18R EZ PECAM-1C+373G % H B # Pyro-
sequencing {4 & B .

]
1201~ : S
B ] (4 A a [ ? T [<] T a
B
]
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h P [ SR | SO VR
B ] c A a [+ ? T <4 T g
-
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100 ’
ot I -
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B ] [ A [<] [4 g T [<] T [<]

A: FEBAETF(CO; B: ZEFHHETFGO
C: REREAAFGE
1 PECAM-1C+373G % E & Pyrosequencing # FF Fl

CAD 4 fixf B4 # PECAM-1C+373G £ R
RRENERMIHHELE 2. CADASX R
AW G/CENERDIHTMELEREFRIT¥EN
(P =0.021), CADASMBHASEFN MY HFHE
BEHI%EF(P=0.047), CAD 53 B4 GG
7 o4 B 5B 4% B0 (26. 3% © 14. 6%) , CC B4 U & 1%
(16.8% : 29.2%),GC WEHIEM.

£1 FHAHMRANESHR

H5 ERHC #HG/Z) BREEP/N) BOEP/N) #migEP/N)  CCB(P/N)  ARB(P/N)
X B (n=89) 60.3+9.9 39/50 27/62 63/26 39/50 34/55 9/80
CAD A (n=97) 65.2:+9.9*  75/22" 44/53° 73/24 46/51 32/65 11/86
a3 hEEY g ACEI T % UEEES BRB KER%
: (kg/m®) (P/N) (P/N) (P/N) (P/N) (P/N) (P/N)
%t B4 (n=89) 25.75+2,95 17/72 26/63 31/58 2/87 54/35 53/36
CAD #1(n=97) 25.78+3.00  32/65" 48/49° 60/37° 1/96 66/29 76/21°

CCB; calcium channel blocker, 45 B F- i i B #5 ) ; ARB; angiotensin receptor blocker, it % % 7k 2 3% {& Bl # s ACEI:
angiotensin converting enzyme inhibitors, Il % & 7% % 5% 3% B§ 0 %1 7 ; R B: B-receptor blocker, B 3 &M ¥ /; P: positive,

£ ;N negative, 7 ; 53 B4 H 3%, * P<<0.05

£2 HREAMCAD AZMBEMSERIHHELH

EHA ZhERA
nal GG GC cC G C
R4 13(14.6%) 50(56.2%) 26(29.2%) 76 (54.7%) 102(45.3%)
CAD 4 25(26.3%) 54(56.8%) 16(16.8%) 104(43.3%) 86(56.7%)

PE 0. 047

0.021
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2.3 SPECAM-1 AZRA%KBHAELBEERAR
PECAM-1C+373G A B 3 A M e £ & MK
sPECAM-1IK XM B4A 5 CADAFAIT¥ER
((61. 14434, 57) pg/L vs(33.62+38.58) pg/L,
P<0.001,H 2A),

WHAEHR M ZREEEEXY sPECAM-1 #
T E 4V ,sPECAM-1 ZE A [ (2 I B b 4 A B
F—EMBLHEHRELI ¥ X(CC: (41. 68+
33.60) pug/L; CG: (47. 17 4+ 38. 15) pg/L; GG:
(53.18+46. 51 pg/L, P=0.433), HBRE LR
REJG R4 & EE A E sSPECAM-1 K ¥4
XM, H CAD AP K EER sPECAM-1 K
AR ¥EER (CC: (23. 64416, 90) pg/L; GC:
(27.68430.16)pg/L; GG: (53,97+54.90)pg/L,
*=8.901, P=0.012, 2B,

120

g

Il 3% SPECAM-17KF (ug/L)
828 85 8

o

byt CAD4A

53¢ B4 e, " P<0.05
H2A RAES CAD Al ¥ sPECAM-1 K F

120

100

80 |

60

3% sPECM-14KE (pg/L)

0

CC CG GG

5 CC#®1t," P<0.05; ns:[{ CC ® i ,P>0,05
B 2B CAD 4 PECAM-1C+373C EXER 5
i % sPECAM-1 %

24 SPECAM-1 Fle R B G a9 £ B
SPECAM-1Wk BRI M ¥ Lp(a) K FE R X FEAM X

(r=0.222,P=0.041),Ti[A) ¥ HDL k¥ ERHERE
#HG=-0.216,P=0.051), MELAHFE T A MED
sPECAM-1 [f] LDL.TG.TC B A #%4#: (E 3).

%£ 3 sPECAM-1 [5 1M 3% B Rk B 48 35 4%

Lp(a) TG TC HDL LDL
r{d 0.222 -0.016 -0.047 -0.216 0.019
sPECAM-1 P {§ 0.041% 0.886 0.672 0.051 0.868

#: " P<0.05

3 W #

3.1 PECAM-1ARH2AHFARcHkMGBER C
+373G & PECAM-1 %78 ¥ %) o [7] 5 o0 % # 6
BB BN K. C+373G & fir £ PECAM-1
BN RERBAFNRSR, HREETUSHS
EABFLSAMRERENFEAR FHEK =
BEMERMINGEA M A, Behar ZUIHKMET
ERUEBHEYHE ERMERPFECH373G E
A4, BiJS,Sasaoka,Listi, Behar 201012161 4 K [F]
B ABEHESE T PECAM-1C+373G Al & ¥/ bk &
B, AEFAZHOCIERNEEREBEMXME.
Bt b, Sasacka ZEDOUATE] Ly (E E o4 K B
PECAM-1C+373G |7 jaf bk s 25 2 B A6 56, 2 M 5L
FRA .l E A ERFENEREF.
EARHRS, £EMED PECAM-1C+ 373G
S5rEEgRIRFHAELRAEENXNE. 5
Sasaoka FIEH ML RM—B. 28 H T RERHLHI
F:() WK PECAM-1 @ RIBMF R Rk
T A AR 40 M 5 R N B A R () 3 B Aol B A
B, R ESER L B E AR A R EMS R
HEARSHEMNNREIEM. S 5 RERRM. T
SHE—RERE A X EE PECAM-1 17
FBEARERAMXESF. CH3MBCEEMHR
A EThEE X IR 45 125 MR A MR N S AR
(Leul25VaD AKX EZEBHEY ¥ ER R
HEEEREFAMIERE, S 53 R LR
MEHHRETY, HRENNMEHEAEE. (2)
PECAM-1 BJ LA# il ifiL /NG AR 4F 48 2 14 R 22 [R] B A
FAER, o AR B 3E 1k, B E MR 8T R
Leul25Val 35§ PECAM-1 §9¥% Ifn 4 T 5% A58 37
YEAE P 5K o AR 3 3 R BE S o9 B 3R T 1l A2 B9 TR AR,
B R RERBE,
3.2 sPECAM-1RFIECHKMAMBENR wBREFHH
AFRAECRBERETF, FUFESHREFE
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R 5 B B T 43 T TR) 3 Bk SR A T A B 0 Y R
&, Kharea Z "R TH AU EHKERMERE
d1 sSPECAM-1 A H F B #a %, Soeki %1 | W%
BRI A T sSPECAM-1 84 j§E Xt 1]
HAMBEBERAREA®. Wei 0N W2 B
MR AR E > T70% B 09 B A TF 5T R4 b
sPECAM-1 f/kKF B EHE, Al sPECAM-1 K
-] B I A e bk i B 2R B KB 3 i 2, fE &
tEKGAESREBREZRNRELITEER.
FREHE LS W H CAD 4 sPECAM-1 K F 4%
TEBAFRITEBEXHAE.

AW 5T R A B A e R o, 3 R B X IR 4
sPECAM-1 K F B EHF CADA,. X 5K BES
MELRERAHE., WERHEE-FEAETALY
PR, Wei, K% CAD HAAEE R A THKX S
RERREARAREHRE, MK sPECAM-1
K2 32 B A R E RBE N 2 S Bk R A E O B
BEW;ARREENBEREHEE, TLUERE
wotRegoBESHBAZBINER, 5—F
HEFAATFRIRZIRA T W R AE KB 259 57
B, AHICER X Rl iT 3, D43, ACEL ARB R
A M FAE RN 1R L BT LA P9 B 40 O B I 4y
FHFE, MITAR Y EZ T DR LS
B, MEAHFEH, CADABRAMITRUR
ACEI XA YEM BAARLRAERITEZENL, B
S BB 25 W 55 A 8O0E , IR 24 B s ) 0 22 T R
R SBAMRERNER.

3.3 sPECAM-1 fl PECAM-1C+373G £ H $ &
Mz ieg %4 FEEPFRSD, B7E CAD AWNEE
T sPECAM-1 K¥ EREFBF R HAELH ¥
B BEBAREAURSBAP ANEINE —F
BI#H, % A REMS Hf PECAM-1C+373G EH AR
m¥EKFEAEMEYE, SERENERAHER,
HugemEE A (1D A& B 5 ¥ Pyrosequence ¥
HAMF A EEML S W REFL, EHERD
100% ;i PCR-RFLP 3l E W EH LB HE N 2
BENMKTHEHERER EEHRERT &
MERIE, B A R KD 72.6%0), BT
RE AR E % W3 sPECAM-1 KRR
RbpamfEs. (LGN THRIERLEE—
BEBMRER), QIXARMELRR/D, THER
ABHRARIT#ERKAKTF,

3.4 #psKFs sPECAM-1 k&% LIAH
% 7% B I A8 T LA SR A O 3K BB A T Rk (R

REMNRAEREANE EROERTRENLIIE, S
580K EERBED., AWK,
sPECAM-1WR E R M3 Lp(o) K FHA B FH MK
(r=0.222,P=0.041), &% Lp(a) ] D\ {8 #
PECAM-1f%ik. M 45h, HDL K¥ 5 sPECAM-1
B —ERHEYE, BRE—FHE (r=-0. 216,
P=0.051), 4% LRAEKRHETF HDL. TC B4
EBEGHEHENMN TGEASZHRFCRENE
B i B TR R BERRR P A
BEMEBRMOAR, TG FEEETFTEHEHN
MRMBBHEREXBAYHTRGE D, WAITET
DL E MK LDL 1 TC; W #2501 LA 8 F 4K TG;
ACEIL, ARB # BB Hi R AE I, T LA 5% w6 75 & 9E S 5L
FEAAEEEANERS FRHREESW. il
Lp(o) fERF LR — M R EE, HKF £
EZBRERNRWEHD , FHERAMNELEER
K. Wsh,BLE R IH Lp(ao) 0l LU W R 4
FHFRE™,

FFLA, PECAM-1C+373G £ EH £ SHE£FH
ABTEERDE BT BEHBRERZ—.
sPECAM-1 [ 5.0 0% B — E WML, Lp(o) 3
sPECAM-1 £ 8B W . PECAM-1 B AW #HE
HOBERMEER B EAREENER.
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