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Comparisons between maternal serum vascular cell adhesion
molecule-1, Intercellular adhesion molecule-1 and P-selectin
concentrations in normal pregnancy and those in complicated
pregnancy
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Objective: Preeclampsia and preterm labor are common complications during pregnancy and the best management
is early detection and prevention. However there are no effective screening test of these two diseases. Our objectives
are to determine the concentrations of serum vascular adhesion molecule-1 (VCAM-1), intercellular adhesion molecule
(ICAM-1) and P-selectin which are participated in early placental development and inflammatory reaction during
pregnancy and whether concentrations of serum VCAM-1, ICAM-1 and P-selectin have predictive value for the
identification of pregnant women destined to develop preeclampsia or preterm labor during late gestation.

Methods: Materal serum soluble VCAM-1, ICAM-1 and P-selectin concentrations were measured by enzyme-linked
immunosorbent assay in 45 normal pregnant women, 13 preeclamptic pregnant women and 11 women with preterm
labor.

Results: Maternal soluble VCAM-1, ICAM-1 and P-selectin concentrations showed a negative correlation with
gestational age (p<0.05). In preeclampsia, serum VCAM-1 (1272.5+873.66 ng/mL) and P-selectin (66.68+86.57 ng/
mL) concentrations were significantly higher than those in normal pregnancy (VCAM-1 421.15%241.18 ng/mL,
P-selectin 22.76+8.26 ng/mL) after correction of gestationa age. There were no significant differency in VCAM-1,
ICAM-1 and P-selectin concentration between preterm and normal pregnant women.

Conclusion: VCAM-1, ICAM-1 and P-selectin may play an important role in the normal process of placentation
during early pregnancy. Serum concentrations of VCAM-1 and P-selectin can use as clinical marker of preeclampsia.

Key words: Vascular cell adhesion molecule-1 (VCAM-1), Intercellular adhesion molecule-1 (ICAM-1), P-selectin,
preeclampsia, Preterm labor

- ke -



AR 2| 991, Marldint gEB0| Sutel
M E
[

o)

o
M,

o 2T
>
ol

I Eﬁﬂf
N
o
i)
flo
3
0 U

o 1o
N
kl
30
o
P
ol
o

Mo 4o X

o 1o

2 oo ik
2 e

(N1}
2

B
rd

stog X}%LEH‘?I%J‘?E ﬂ«l o7t
FIEA|2E0] ETE T Al7]oll= Eoll Eol
A El= integrin FE|2} ZATS}= Vascular cell adhesion
molecule-1 (VCAM-1)0]1} Intercelluar cell adhesion
molecule-1 ICAM-1)o] Efjgtolu} Eujof F-23t w=7t
Qoglgtal AZEEE 7bH=3l Zro] giuka Ao
Ayo] WFAIEl= 23] AL AAF A= cell adhesion
molecule 9] =of Z}o|7} %1% Aoz =3 4~ Qith
gt A ol Ak s}
Holela 59| o] ojolx)7)] B olefat 7
A7) &30 o]5to] Pselectin®] 5= E3H A
I Fol7k Y& A0 R Azt S5 oleldt
Wiy F 2R ekl Aew
o] RoiA| QAR |o] AT Ao A2t
a8 TRsa Aol
2919 St A gEoR 4
2 Q13}o] cytokines L L Z AELZHTH O] AYA
Sl %329l $5% sl 340] e
T okelA Gle webd GEMSA ZIISH RS

ES AR

1_.0‘—‘

£

o

AH

ulss

<]
5
<}

=k

1

Bl
Z

e el ek

o = fo

=
oy
o2
o

0] cell adhesional molecule-2- ézj o] ZAFS] 7)Ao
588 % 5 UL Aol

OlA|
!

oM VEGF, ICAM-T,

H] =
2dsx

P-selectin2|

T} oSS dZAE BE S Al
ol whis Al A0 FEMSHE ofz o]

A o]Fofafof sh=d obA UAAZ|Y] WE cel
adehesion molecule ‘= 9] W3l tfst 1= 5E41
1 AV =R dybgo] gle Aotk

weba] 2 Ato A= g AlollA VEAM-1, ICAM-1
9 Pselectin®] JAIFSo| TE HIE <olHO} cell
adehsion molecule®| EjEFEAJo]| JTFS- n|X|= X & <]
S} RAAT AR D ko] AolS Belst
o 7PH% R 2Ae] 2/ 2ekol BB 4 o

=202 T ML_X] %]._
ohw 317} gk

(=] o

1 A7

2001 8EHE 2002 3E7A] st ojujlst
N4 GRS ARRRITIE WHE W ST QIARR T3
S Ao R A adhesion moleculeS 4514t o=
A QUIRE BRI FATASe] G i
S B iRl a5l
o T 1301] Z4b ?:VL"?L‘E 1%L

)
=
Ry
= OlN
S,
>~

:@
>
o2
-
2

< Al

AZPd%-L

Al 205 o] of] F|at AT HAHC R
o] Ao A FSF 140/90 mmHg oAk,
AAME 1+H100 mg/dL) o]A+e] w7} ASE
Aofsialon S5 AT ZE*% ‘%‘.ﬂgi
9t 160/110 mmHg ©]Ak,

7352 g ofstqict 35*&% A4l
P BeE Aosiaion 4l

I==1
o Austgon HEUAAT 2evkE ANE
H=

A T

mﬁr

PuFG7E 27 ol Aol uAY 2597
Aol 283 HAR ALk QAFSE AMES

2. 83 adhesion molecule A}

- k3 -



CHEtEROtR Et=|A] M2®™ 1=

VCAM-1, ICAM-13} P—selectmq X = ATF sandwich
enzyme immunoassay©]] 2Jsto] SAE 4= e 53}
=] enzyme-linked immunosorbent assay 7] E(R&D System,
USA)E A}85}9c}. 917ke] VCAM-1, ICAM-1
Prsclectino]] Eol3F GZEGA7} Setae whopol
wylo] 2abEo] Qi 8712 ALESHATH 100 (Lo
horseradish peroxidase7} F-ZFE] Q17F P-selectin®]] T3t 9F
SRR 8710 AAska 1 Slo] 100 o] 514
H FYFES ujopol otom HHIF T ARo||A]
VCAM-13} ICAM-1-2 9057}, P-selectin 60527t HljoFs}
6] Z}739] adhesion moleculeso] F33}A|of] Hzlz|==
Shoik F2IER] ok Al AlAske] H2]al 100 uL
9] tetramethylbenzidine2- H7}5}al 15827F vfjeksict ot
Al 100 pL9] acid solution® & HF2-&- WHZE & 3059
620 ool 4] 7} Wjepele] FHEE BAFEA 5T
TE=s5H4 Tk VCAM-1
2 24a7] Sl QUke] BAS souz B4

o ICAM-12] A& 2|34 208}, P-selectin®] =
e SfaAe 2002 3149510 sk Zi7te] 8
AUl s standard curveE: 0|85t S E Tk

ARS8l 24 5 VCAM-1-2 2.0 ng/mL, ICAM-1
2 0.35 ng/mL, P-selectin® 0.5 ng/mLo]|3)th

(spectrophotometric plate reader)o]| A]

pus

Pearson AJIAE AM8-51g o Rp7FA= A}

L

Ayl Al3ke] v = Wilcoxon two sample testS AR5}

QA= adhesional molecule %]2] Alrz-I-A

o rr

%

o p<0.0591 -5 Al B
g 1
1. AAAlIoNA @3 adhesion molecule 2|9] W3}

OlAl 47} Z71Ehe|| wel VCAM-1 (r=-0.327, p<
0.02), ICAM-1 (+r=-0.415, p<0.01) & P-selectin (r=-0.317,
$<0.03)9] = Hadhs JATIA L A EThFg.
1).

QAL AIAFET|(QA] 1-123), 2AFE7|(13-24%), 3

AFEL71(25-4050) 0] 3872 U=o] zF B 7| H adhesion
molecule®] W35 A RBH VCAM-19] 5+ Z+Z+
805.56+256.76 ng/mL, 677.314220.96 ng/mL, S537.43+
29848 ng/mlLE Z+F E7|H=7 Zlo]7} Q1) o mp<0.03)
ICAM-19] %=L % ZFzF 17422410594 ng/mL, 151.23+
92.29 ng/mL, 88.26+54.31 ng/mLE -J-2|3t 2}o|7} QI3
O1(p<0.01) A P-selectin®] == ZFzF 59.34142.67
ng/mlL, 62.02+45.65 ng/mL, 34.46+28.94 ng/mLE X}o]7}
81t Table 1).

Table 1. The concentration of VCAM-1, ICAM-1 and P-selectin accordiong to trimester

First Trimester (n=9)

Second Trimester (n=13)

Third Trimester (n=23)

677.31£220.96 537.43+298.48
1561.23+92.29 88.26+54.31
62.02+45.65 34.46+28.94

VCAM-1* (ng/mL) 805.56+256.76
ICAM-1" (ng/mL) 174.22+105.94
P-selectin (ng/mL) 59.34+42.67
* p<0.03, 1 p<0.01
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Fig. 1. Concentrations of VCAM-1, ICAM-1 and P-selectin

accordiong to gestational age.

Table 2. Comparisons between normal pregnancy and preeclamsia

Normal (n=14) Preeclampsia (n=13) 0
Age (year) 30.41+4.56 291513 0.97
Gestational age (weeks) 32.52+8.22 34.44+22 0.85
Body weight (kg) 70.63+11.41 73.75£13.17 0.73
Height (cm) 158.75+5.77 158.20+4.92 0.70
Hemoglobin (g/dL) 10.92+1.26 11.86+2.13 0.25
Hematocrit 33.04£3.69 36.05£5.94 0.19
Platelet counts 238500+64316.69 267250+60419.37 0.28
Systolic BP (mmHg) 111.67+£14.03 152.50+£23.75 <0.01
Diastolic BP (mmHg) 67.50+6.22 96.25+13.02 <0.01
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2. AAL AdAREel Z7FEAZE QAR A 9] adhesion AQo|| = ZFz; 22.7648.26 ng/ml, 66.68+86.57 ng/mLZ
molecule 2|9 H|x FJsHA ARPF oA =UThp<0.03). T1eju ICAM-1
xdpdy

o] Ao 64.30+43.27 ng/mL, 142.75%110.76

A% QAR 1300} A7AZ GAER] QAR ngmL SOl Aol glet
of Aol7} Ghe AAIARE 140] Ajolo] 91, B,

/“lzoh sluE=nl, dage] Aol freldt zel7k gl 3. A dARSE A AR A9 adhesion
oy 7] 9 o]¢hy] "okl (o3t 2lolE Btk molecule %]¢] |1
(Table 2).

A 919 ATPAF ARG YR 2 mAlo] MAIE YAl 0% 363 Aole] QL
adhesion molecule 2] & B3} X QITKTable 3). VCAM-1 oyl Zhe 0] A QARE 161 o] A7, 9lA]
o] B A dabiollA 42115424118 ng/mL, ARZHA T 5L A, a2y, ] 4], $57
SollAl 1272504873.66 ngml= FA A= Om|Ql= e ol €S gt A3 S FAE AR v

ARPAZONA 2 BIE HFH(p<0.01) P-sclectin®] A M52 207t YIS Table 4).

VCAM-12] 79 HA} QARHO|A|L:  523.00+263.40
Table 3. The concentraion of VCAM-1, ICAM-1 and ng/mL, ZAF QAHLO| A= 602.22+369.76 ng/mLZE X}O]
P-selectin of normal pregnancy and preeclampsia 7} ¢i9lom ICAM-19] A9 AAlo|A] 84.93+46.76

ng/mL, ZAF YARELO|A] 121.78459.21 ng/mlLz Z7}5}
L AXAo] 9lod o} EAAS] oluli= oJolt} P-selecti
VCAM-1* (ng/mL) 4211524118  1272.50+873.66 = o] o S Snlz GIglnh Pselectin
O] HOo= 37.074£34.51, 24.45+14.760. 2 AL QJARE
o4 ogte] 3] st igiot EAHR ool g
QITKTable 5).

Normal (n=14) Preeclampsia (n=13)

ICAM-1 (ng/mL) 64.30+43.27 142.75£110.76
P-selectin (ng/mL)’  22.76+8.26 66.68+86.57
* p<0.01, ": p<0.03

Table 4. Comparisions between normal pregnancy and preterm

Normal (n=16) Preterm (n=11) p
Age (year) 20.40+3.00 2771472 0.48
Gestational age (weeks) 28.10£5.17 29.36%6.29 0.60
Body weight (kg) 70.03£11.75 53.71£4.79 <0,01
Height (cm) 160.88+6.85 157.71+4.64 0.32
Hemoglobin (g/dL) 11.05£1.22 11.00£1.28 0.82
Hematocrit 33.24+3.02 33.20+3.88 0.86
Platelet counts 214000+82293.68 263142+46591.95 0.17
Systolic BP (mmHg) 110.00+9.26 107.14+11.13 0.38
Diastolic BP (mmHg) 67.50+4.63 65.85+7.87 0.95
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Table 5. The concentraion of VCAM-1, ICAM-1 and
P-selectin of normal pregnancy and preterm
Normal (n=16) Preterm (n=11)
VCAM-1 (ng/mL) 523.00+263.40 602.22+369.76
ICAM-1 (ng/mL) 84.93+46.76 121.78+59.21
P-selectin (ng/mL) 37.07+34.51 24.45+14.76
1 #
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