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MATERNAL VASCULAR ENDOTHELIAL MARKERS
IN PREGNANCIES COMPLICATED
BY PRE-ECLAMPSIA

By

Atwa, A. Arafa, L. Soliman, A. and Goda, H.

Fromn
Medical Bicchemistry dept., Cardiology dept., and Obstetric

and Gynaecology dept. Faculty of Medicine, Mansoura University

ABSTRACT

Aim :

To investigate the level of vascular
endothelial growth factor (VEGF)
and soluble adhesion molecules;
vascular cell adhesion molecule-1
(sVCAM-1) and Intercellular adhesion
molecule-1 (sICAM-1) in pregnancies
complicated by pre-eclampsia.

SUBJECTS AND METHODS
Serum levels of VEGF, sVCAM-1,
and sICAM-1 were measured in preg-
nant women with pre-eclampsia at
gestational age between 28-40 weeks
and these levels were compared
with those of normotensive pregnant
women using enzyme-linked immuno-
sorbant assay (ELISA).

RESULTS

Serum levels of VEGF and
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sVCAM-1 ware significantly higher in
pre-eclamptic pregnant women
(p=0.035) and (p=0.04) respectively,
when compared with normotensive
pregnant women, matched for gesta-
tional age. While sICAM-1 level was
slightly elevated (p= 0.07) in pre-
eclamptic pregnancy when compared
with normotensive one.

CONCLUSION

Being potent regulator of vascular
permeability and endothelial cell
function, VEGF is believed to play an
important role in the development of
generalized cell dysfunction and in-
creased vascular permeability in pre-
eclampsia. Moreover, sVCAM-1 may
be considered as possible marker of
endothelial cell activation, which may
be of pathophysiologic significance in
the mechanism of pre-eclampsia de-
velopment.
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INTRODUCTON

Pre-eclampsia represents a hete-
rogeneous collection of clinical disor-
ders that occurs in nearly 7% of all
pregnancies (1), Pre-eclampsia is one
of the most important and frequent
causes of maternal morbidity and
mortality in the developed and devel-
oping countries (1.8). There is no
sensitive and specific screening test
to determine women at risk of
developing this pregnancy —induced
disorder (1),

Although, the aetiology of pre-
eclampsia is still indefinite, endothelial
cell activation or damage is assumed
to be of particular pathogenetic signifi-
cance (8-10).  The development of
pre-eclampsia begins with loss of vas-
cular responsiveness to vasoactive
agents together with development of
vasoconstriction, followed by general-
ized endothelial cell dysfunction, with
elevated levels of fibronectin and pro-
thrombotic agents such as von Wille-
brand factor, and increased vascular
permeability (2),

Pre-eclampsia is associated with
inadequate trophoblast invasion of the
placental bed during placental devel-
opment (3). This interferes with the
normal physiologic adaptation of the
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spiral arteries, which become occlud-
ed by fibrinoid material resulting in im-
paired uteroplacental blood flow (4). It
has been proposed that placenta dur-
ing pre-eclampsia releases a factor
into the maternal circulation, which is
responsible for the cevelopment of
the maternal syndrome including in-
creased sensitivity to vasopressors, a
reduction in intravascular volume, in-
creased coagulation and the develop-

ment of proteinuria (1).

Vascular endothelial growth factor
(VEGF) is a potent angiogenic factor
that will induce endothelial prolifera-
tion and chemotaxis, and stimulates
new blood vessel formation both in
vivo and vitro (5), Studying transgenic
mice deleted for the VEGF have con-
firmed the significant rcle of VEGF in
the regulation of angiogenesis where
these mice exhibit defective angio-
genesis even in VEGF heterozygotes
(6), Moreover, VEGF is believed to
regulate vascular permeability and
plays an important role in the mainte-
nance of vascular integrity (57),

Soluble adhesion molecules, such
as vascular cell adhesion molecule-1
(VCAM-1) and intracellular cell adhe-
sion molecule-1 (VCAM-1), are known
to be increased in the serum of pa-

!
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tients with pre-eclampsia indicating
that these molecules are possible
markers of endothelial cell activation
(11-13).

SUBJECTS AND METHODS:

1) Subjects :

Twenty-five pregnant women aged
20-35 years (mean= 28 years) with
proved preeclampsia were examined
at 25th to 40th week of gestation.
Control group comprised 10 pregnant
women matched for the same age
group and gestational age. They were
selected from patients attending the
outpatient clinic of Gynaecology &
Obstetric Department, Mansoura Uni-
versity Hospital.

The diagnosis of preeclampsia
was based on a blood pressure of at
least 140/90 mmHg, or by an increase
of the diastolic blood pressure of
greater than 25 mmHg and the devel-
opment of proteinuria of at least 300
mg albumin in 24 hours urine collec-
tion or the presence of greater than
2+ of protein on a catheterised speci-
men.

In patient group, the preeclamptic
women gave no prior history of either
chronic hypertension or renal dis-
ease.

2) Sampling :

Venous blood (5 ml) was collected
into plain tubes and allowed to clot at
room temperature for 30 min. and
non-haemolysed sera were separated
by centrifugation at 3000 rpm for 15
min. Sera were then immediately
freezed at - 20°C till time of analysis
for sSICAM-1, sVCAM-1 & VEGF.

3) Assay :

Sera were analysed using Enzyme
Linked: -Immunosorbent -Assay
(ELISA) kit based on Sandwich tech-
nique, using specific antibodies for
sICAM-1, according to Casansky (14),
for sVCAM-1 according to Fortis et al.
(15) & for VEGF according to Hyodo
etal. (16).

STATISTICAL ANALYSIS

Serum levels of SICAM-1, sVCAM-
1 & VEGF were calculated and com-
pared using non-parametric methods
with Mann-Whitney U test evaluation
of differences.

Differences were considered sta-
tistically significant when P< 0.05.

The correlation coefficient (r) be-
tween various parameters was deter-
mined using Statistical Package for

Social Science (SPSS) by analysing
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for Kendall's correlation test.

RESULTS

Results obtained in the present
study demonstrated that there was in-
significant increase of serum sICAM-1
in preeclampsia group versus the
control group (p=0.069) as shown in
table 1. While there was statistically
significant increase of serum sVCAM-
1 in preeclampsia group when com-
pared to the control group (p=0.04)
(table 2). Also, there was a significant
increase in levels of VEGF in pree-
clampsia group versus the control one

(p=0.035) as shown in table 3.

By application of Kendall's correla-
tion in table 4 the present study
showed that in preeclampsia group
there was non-significant correlation
between:

a) Serum levels of sVCAM-1 and
sICAM-1(r=+0.167, p> 0.05) &
b) Serum levels of VEGF and sICAM-

1(r=+0.303, p> 0.05)

While there was a highly signifi-
cant correlation between serum levels
of VEGF and sVCAM-1(r=+0.89, p<
0.001).

Table 1. Comparison between serum level of SICAM-1 (ng/ml) in preeclampsia group

and control group:

Group Median Minimum | Maximum i P value
Pre-eclampsia 318=15.7 225 578
Control 294.5+24.5 | 219 489 -2.060 | 0.069
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Table 2. Comparison between serum level of sVCAM-1 (ng/ml) in preeclampsia

group and control group:
Group Median Minimum | Maximum ik P value
Pre-eclampsia 874+57.03 | 395 1552
Control 443=72.8 368 1042 -2.212 | 0.04

Table 3. Comparison between serum level of VEGF (pg/ml) in preeclampsia group

and control group:

Group Median Minimum | Maximum | T P value
Pre-eclampsia 63+7.6 81 162
Control 35.5+6.5 12.5 26 -2.487 | 0.035

Table 4. Correlation between serum level of SICAM-1 (ng/ml), sVCAM-1 (ng/ml) &

VEGF (pg/ml) in preeclampsia group and control group:

SICAM-1 (ng/ml) sVCAM-1 (ng/ml)
sVCAM-1 (ng/ml) | r +0.167
P > 0.05
VEGF (pg/ml) r +0.303 0.890
P >0.05 < 0.001

Where, r=Pearson correlation coefficient

P= level of significance

MANSOURA MEDICAL JOURNAL
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Figure 1: Comparison between serum level of sSICAM-1 (ng/ml) in preeclampsia
group and control group :
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Figure 2: Comparison between serum level of sVCAM-1 (ag/ml) in preeclampsia
group and control group :
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Figure 3: Comparison between serum level of VEGF { pe/ml) in preeclampsia group

and control group :
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DISCUSSION

Endothelial dysfunction is thought
to be a central pathogenic feature in
preeclampsia on the basis of elevated
adhesion molecules. The aim of the
present study was to compare the lev-
els of soluble vascular cell adhesion
molecule-1 (sVCAM-1), intercellular
adhesion molecule-1 (sICAM-1) and
vascular endothelial growth factor
(VEGF) in sera of normal and pree-
clamptic pregnancies to elucidate
their role in the pathogenesis of pree-
clampsia. Levels of VEGF were signif-
icantly higher in patients with pre-
eclampsia than in those with normal
pregnancies, which is in agreement
with results of Baker et al. 1995,
Sharkey et al. 1996 and McKeeman
et al. 2004 (20, 21, 25 respectively).
McKeeman et al. 2004 have reported
elevated levels of VEGF and its solu-
ble receptor-1 early and throughout
gestation with significant increase at
30 weeks' gestation in pre-eclampsia,
which can be indicative for definite as-
sociation between elevated concen-
tration of VEGF and the onset of pre-
eclampsia suggesting a link with dis-
ease pathogenesis. This can be ex-
plained by the known biological activi-
ties of VEGF and its specificity for
endothelial cells and vascular perme-
ability control that leads to extra-

vasation of plasma proteins. including
fibrinogen with reduction of the intra-
vascular volume. This explains some
characteristics of pre-eclampsia as
proteinuria and increasec vascular
permeability (23). Also, Ahmed and
Ahmed, 2004 (26) have demonstrated
that elevated levels of SVEGF recep-
tor-1 in preeclampsia is responsible
for inhibiting angiogenesis by acting
as competitive inhibitor for VEGF an-
tagonizing its effects on the formation
of placental vasculature and maternal
endothelial cell function in spite of its
elevated levels. Recently, sSVEGF re-
ceptor-1 may be responsible for de-
velopment of glomerular endothelio-
sis, the renal lesion seen in
preeclampsia (27).

Levels of sVCAM-1 in that study
were significantly higher in pre-
eclamptic group than the control one.
Our result agrees with those obtained
by other investigators (11, 12. 28),
High levels of sVCAM-1 can be an in-
dication of endothelial cell activation
as serum concentraticn of these ad-
hesion molecules may reflect the en-
dothelial membrane-bound ones (11).
This is in contrast tc the results ob-
tained by (29) where sVCAM-1 serum
levels were not associated with the
occurrence of pre-eclampsia.

MANSOURA MEDICAL JOURNAL
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Our serum levels of SICAM-1 were
insignificantly elevated in patients with
pre-eclampsia than that in normal
pregnant women. This result was in
accordance with study of Djurovic et
al. 1997 (13) who found slightly ele-
vated concentrations in pre-
eclampsia. These results were in con-
trast with other studies (18, 30, 31)
where there was significant increase
in their levels compared to normal
pregnancies as a sign of the lympho-
Cyte activation and may be responsi-
ble for endothelial dest:uction ob-
served in pre-eclampsia.

While Chaiworapongsa et al. 2002
has found no change in sICAM-1
between preeclampsia and normal
pregnancy regarding levels of sSICAM-
1 (32). which indicates no endothelial
cell activation. Therefore, the patho-
physiologic role of this molecule re-
mains unclear that needs further in-
vestigation. Differences in the profile
of sSICAM-1 in various studies may
suggest variations in the degrees
of endothelial activation between pre-
eclampsia in studied groups.

Study of Heimrath et al. (19) has
reported significant increase in
sVCAM-1 but not sICAM-1 in patients

Vol. 36, No.3 & 4 July., & Oct, 2005

with preeclampsia with increased
trophoblastic tissue supporting the hy-
pothesis of vascular endothelial acti-
vation during preeclampsia and indi-
cates a relationship between
trophoblast in circulation and endo-
thelial activation state.

Also, induction of sVCAM-1 ex-
pression observed in preeclampsia
may contribute to leucocyte-mediated
tissue injury with capture of activated
polymorph neutrophils by vascular en-
dothelium augmenting the vascular
endothelium damage leading to wide-
spread maternal endothelial dysfunc-
tion.

This study also showed statistical-
ly significant correlation between ser-
um levels of VEGF and sVCAM-1 but
not with sICAM-1 in preeclampsia

group.

In summary, endothelial damage
and dysfunction are common to all
the pathological features of maternal
syndrome of pre-eclampsia. The
findings of our study show a selective
significant elevation of maternal
serum sVCAM-1 in preeclampsia,
which may indicate leucocyte-
endothelial attachment and activation.
Such increase in soluble circulating
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cell adhesion molecule may reflect
increased expression of these
molecules on the endothelium and
thereby explain the mechanism for
leucocyte  activation in pre-
eclampsia.

Vascular endothelial growth factor
(VEGF) plays a crucial role in
physiological vasculogenesis and
vascular permeability and has been
implicated in the pathogenesis of
pre-eclampsia. Our results showed
elevated plasma VEGF concentra-
tions in preeclampsia that may be
associated with local placental is-
chemia and endothelial dysfunction,
which is a characteristic feature of
preeclampsia.
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