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The selectins E and P in normal labour. A preliminary report
on evaluation of their prognostic values for preeclampsia
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Abstract
Purpose: Our question was whether two biochemical
markers of preeclampsia, E-selectin and P-selectin, keep their
prognostic value in particular stages of labour, or they lose it
during labour.
Material and methods: The study group consisted of 36
healthy parturient women who gave physiological births (in
control 15 healthy, age-matched women at term). Blood samples were collected in the 1st, 2nd and 3rd stages of labour as
well as two hours after placenta expulsion. The levels of soluble E- and P-selectins were measured by immunoenzymatic
method (ELISA).
Results: The levels of soluble E- and P-selectins in blood
plasma of labouring women were within the similar medians
and ranges during the 1st, 2nd and 3rd stages of labour as well
as two hours after labour (p>0.05).
Conclusion: The natural labour does not influence the level
of soluble E-selectin and soluble P-selectin in blood plasma
of labouring women, therefore the prognostic values of these
markers of preeclampsia are preserved in the time of labour.
Key words: E-selectin, P-selectin, biomarkers of preeclampsia,
labour.
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Introduction
Preeclampsia is still one of the leading causes of maternal
deaths (haemorrhages, sepsis and preeclampsia) and contribu
tes also negatively to foetal development (intrauterine growth
retardation) [1,2]. The markers of preeclampsia facilitate the
supervision of preeclamptic women. The following biomarkers
are recommended: plasma soluble E-selectin [3] and plasma
soluble P-selectin [4], as well as some other adhesive molecules
like VCAM-1 (vascular cell adhesion molecule-1), ICAM-1
(intercellular adhesion molecule-1) [5-8] and vWF (von Willebrand factor) [9], and such substances as thrombomodulin,
fibronectin and some others [10,11].
E- and P-selectin as well as L-selectin are members of selectin family and members of a large group of adhesion molecules.
They all exist in soluble forms in blood plasma, though each is
synthesized or stored in different cells: E-selectin in endothelial
cells, P-selectin in alpha granules of blood platelets and Weibel-Pallade bodies of endothelial cells, and L-selectin in leukocytes. Under activating conditions (inflammatory and thrombogenic challenges, as well as preeclampsia), the selectins are
expressed on cell membrane and thus can initiate interactions
between endothelial cells, leukocytes and platelets (tethering and rolling of leukocytes on endothelial cells, adhesion of
platelets to leukocytes, weak and firm adhesion followed by
extravasal migration of leukocytes).
The selectins show structural similarities and some overlapping functions [12]. In preeclampsia, the elevated level
of E-selectin reflects dysfunction of endothelial cells, while
P-selectin represents activation of platelets that can be engaged
in the transformation of preeclampsia to HELLP (haemolysis, elevated liver enzymes and low platelets) syndrome [13].
L-selectin plays a major role in early embriogenesis [14].
The molecular activity of P-selectin [15-17] has been
described in a particularly precise way. Once P-selectin
is expressed on cell membrane, it can bind to its ligand –
PSGL-1 (P-selectin ligand-1) which at the same time is
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expressed on activated endothelial cells and leukocytes. The
role of selectins in pathogenesis of preeclampsia is at present
still a subject of research and discussion. It is likely that the
selectins co-operate with other adhesive molecules including
integrins, cadherins, immunoglobulin superfamily members,
von Willebrandt factor (vWF) and fibronectin, resulting in
necrotic inflammation of vascular wall and disseminated intravascular coagulation (DIC) [18].
Predictive and prognostic values of E- and P-selectins as
preeclamptic markers have been studied during pregnancy, but
not yet in the course of labour. This is exactly why it is not
certain whether the level of these markers do not change during
labour. If that were the case then they would lose their predictive value at labor time.
In our hypothesis we assumed that the levels of E- and
P-selectins in blood plasma can change (increase or decrease)
under the influence of delivery itself.

Material and methods
Patients

The study group consisted of 36 parturient women at term
(gestational age: 38.8±.06 weeks) of age 24.3±2.6 years, 20
primiparous and 16 nulliparous with the normal course of pregnancy and labour (we excluded from analysis complicated pregnancy, such as preeclampsia, pregnancy induced hypertension,
placenta previa, low lying placenta, prolonged rupture of fetal
membranes and intraamniotic infection). They were admitted to
the hospital at the beginning of labour (1A stage).
Fifteen healthy women at term, age- and parity-matched
with the study group, awaiting on labour in hospital, served as
control.
All women were informed about the research and they
accepted the sampling of blood. Permission of the Bioethics
Committee was also obtained.

Sampling of the blood

Blood samples were obtained from antecubital vein in the
1st, 2nd and 3rd stages of labour, as well as two hours after placenta expulsion. 3.2% sodium citrate was used as an anticoagulant in the proportion 1:9 (one part of 3.2% sodium citrate, nine
parts of the blood). The blood was placed in a plastic test-tube
and taken to the lab to be centrifuged (2500 x g, 20 min, +4°C).
The plasma was divided into 200 µl portions which were closed
tightly and stored for 3-5 weeks at −70°C.

Laboratory measurements

The concentration of soluble selectins E and P was measured by immunoenzymatic method (ELISA), using tests by
Bender MedSystems. The manufacturer’s instructions were
strictly followed. The samples were assayed in bach operations.
In detail: 10 µl plasma was used to measure P-selectin, and
90 µl assay buffer was added (procedure in duplicate); 20 µl
plasma was used to measure E-selectin and 80 µl sample diluent with added. The interassay and intraassay coefficients of
variability were <10%.

Figure 1. Plasma soluble endothelial selectin (E-selectin) at
delivery and post partum
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Statistical analysis

The Kolmogorov-Smirnov test was used to evaluate the data
for normality. The data were not normally distributed and thus
the medians and corresponding quartiles (lower – Q1, upper
– Q3) are given. Statistical analysis was performed with two
tests: (i) The ANOVA Friedman’s test was used for comparison
of the data of labour stages; (ii) Non-parametric test of MannWhitney was used for evaluation of unpaired data (parturient
women vs control group). The significance limit was chosen at
p value <0.05.

Results
E-selectin: The medians and quartiles (Q1-Q3) of the
level of E-selectin in blood plasma of labouring women were
as follows: in the 1st stage of labour – 23.50 ng/ml (15.80-38.03 ng/ ml), in the 2nd stage – 23.90 ng/ml (16.05-37.25 ng/ml), in the 3rd stage – 24.80 ng/ml (17.30-32.80 ng/m),
and two hours after labour – 22.40 ng/ml (11.75-32.00 ng/ml).
In control group (non-labouring women at term) the median
was 25.67 ng/ml (22.95-33.35 ng/ml). The differences between
labouring women and controled women were not significant
(p>0.05) (Fig.1).
P-selectin: The medians and quartiles (Q1-Q3) of plasma
level of P-selectin in blood plasma of labouring women were as
follows: in the 1st stage of labour – 117.03 ng/ml (63.66-147.27
ng/ml), in the 2nd stage – 101.90 ng/ml (75.58-127.11 ng/ml),
in the 3rd stage – 107.66 ng/ml (91.10-141.51 ng/ml), and two
hours after labour – 106.94 ng/ml (47.77-137.19 ng/ml). In the
control group (non-labouring women at term) the level was
116.70 ng/ml (91.82-179.00 ng/ml).The differences between
labouring women and controled women were not significant
(p>0.05) (Fig. 2).

Discussion
In our working hypothesis we turned out to be wrong to
assume a possibility of change of the level of E- and/or P-selectin in blood plasma under the influence of labour itself. The
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Figure 2. Plasma soluble platelet selectin (P-selectin) at
delivery and post partum
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sary to do further research of all markers throughout pregnancy
and all stages of labour for preeclamptic women.
We consider our present study a preliminary report. We
think that similar studies should include a group of preeclamptic women, whose labour will proceed naturally, the ways and
powers of nature.
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levels of both molecules were stable in pre-labour time and at
delivery as well as two hours after labour. Therefore we have
concluded that the labour itself does not infuence the levels of
soluble E-selectin and soluble P-selectin in blood plasma. If it is
the case, one can believe that these selectins are reliable biomarkers for supervision of preeclamptic patients during labour.
However, different results could be expected, because in
the 3rd stage of labour two events take place which could – we
thought – influence the level of examined biomarkers of plasma:
(i) ablation of placenta which is accompanied by the local
destruction of tissues including damage of vascular endothelium,
and (ii) haemostasis of placental bed, which proceeds with the
participation of blood platelets and their activation.
We can not compare our research with that of other authors,
as they have not studied either E-selectin or P-selectin during
labour, but in pregnancy complicated with preeclampsia. Most
often they have studied these two molecules together with other
adhesion molecules, like VCAM (vascular cell adhesion molecule) and ICAM (intercellular adhesion molecule) or others.
Austgulen et al. [7] found increased levels of ICAM-1, VCAM- 1
and E-selectin. Daniel et al. [3], who studied all three selectins,
concluded that only the level of E-selectin shows statistically
significant increase in preeclampsia. In contrast, Halim et al.
[4] found out elevated level of P-selectin, and Chaiworapongsa
et al. [5] reported a significant increase both in P-selectin and
E-selectin, but decrease in L-selectin. Austgulen et al. [7],
Krauss et al. [6] and Kim et al. [8] observed increased levels of VCAM, ICAM and E-selectin, and Besinger et al. [10]
increased levels of E-selectin, pregnancy-associated plasma
protein A (PAPP-A) and activin A. In pregnancy induced hypertension (PIH) the levels of E-selectin, thrombomodulin and von
Willebrand factor (vWF) were also elevated [9].
Among the authors mentioned above, only Austgulen et al.
[7] drew attention to the possibility of association of increase of
ICAM and VCAM levels with the delivery. No changes were
observed at delivery, but it is necessary to emphasize that the
examined period of labour was not specified.
A question arises whether other known preeclampsia biomarkers do not lose their predictive values in the time of labour? The
answer to that question would have a practical aspect facilitating
intrapartal supervision of preeclamptic patients. Thus, it is neces-

1. Troszyński M, Chazan B, Kowalska B, Jaczyńska R, Filipp E.
Zgony matek w Polsce w latach 1991-2000 wg czterech głównych
przyczyn. Ginek Pol, 2003; 74: 1306-15.
2. Uszyński M. Powikłania krwotoczne w stanie przedrzucawkowym, rzucawce i zespole HELLP. In: Klasyczne i novo poznane koaqgulopatie położnicze. Wrocław: Urban and Partner, 2003; p. 92-111.
3. Daniel Y, Kupferminc MJ, Baram AJ, Jaffa AJ, Wolman I,
Shenhav M, Lessing JB. Plasma soluble endothelial selectin is elevated
in women with pre-eclampsia. Hum Reprod, 1998; 3: 13537-41.
4. Halim A, Kanayama N, El Maradny E, Nakashima A, Bhuiyan
AB, Khatun A. Plasma P selectin (GMP-140) and glycocalicin are elevated in preeclampsia and eclampsia: their significances. Am J Obstet
Gynecol, 1996; 174: 272-7.
5. Chaiworapongsa T, Romero R, Yoshimatsu J, Espinoza J, Kim
MY, Kalache K, Edwin S, Bujold E, Gomez R. Soluble adhesion molecule profile in normal pregnancy and pre-eclampsia. J Matern Fetal
Neonatal Med, 2002; 12: 19-27.
6. Kraus T, Azab H, Dietrich M, Augustin HG. Fetal plasma levels
of circulating endothelial cell adhesion molecules in normal and preeclamptic pregnances. Eur J Obstet Gynecol Rep Biol, 1998; 78: 41-5.
7. Austgulen R, Lien E, Vince G, Redman CW. Increased maternal
plasma levels of soluble adhesion molecules (ICAM-1, VCAM-1, E-selectin in preeclampsia. Eur J Obstet Gynecol Rep Biol, 1997; 71: 53-8.
8. Kim SY, Ryu, Yang JH, Kim MY, Ahn A-K, Shin JS, Woo HJ,
park SY, kim JM, Kim JW, Cho EH. Maternal serum levels of VCAM1, ICAM-1 and E-selectin in preeclampsia. J Korean Med Sci, 2004;
19: 688-92.
9. Nadar SK, Yemeni EA, Blann AD, Lip GYH. Thrombomodulin,
von Willebrand factor and E-selectin as plasma markers of endothelial
damage/dysfunction and activation in pregnancy induced hypertension.
Thromb Res, 2004; 113: 123-8.
10. Besinger NA, Smarason AK, Muttukrishna S, Groome NP,
Redman CW. Women with preeclampsia have increased serum levels
of pregnancy-associated plasma protein-A (PAPP-A), inhibin A, activin
A and soluble E-selectin. Hypertens Pregnancy, 2003; 22: 45-55.
11. Taylor RN, Crombleholme WR, Friedman SA, Jones LA, Casal
DC, Roberts JM. High plasma cellular fibronectin levels correlate with
biochemical and clinical features of preeclampsia but cannot be attri
buted to hypertension alone. Am J Obstet Gynecol, 1991; 165: 895-901.
12.	Ruchaud-Sparagano MH, Malaud E, Gayet O, Chignier E,
Buckland R, McGregor JL. Mapping the epitope of a functional
P-selectin monoclonal antibody (LYP20) to a short complement-like
repeat (SCR 4) domain: use of human-mous chmaera and homologuereplacement mutagenesis. Biochem J, 1998; 332: 309-14.
13. Martin JN, Martin RW, Perry KG Jr, Blake PG, Robinette L,
Moore A. Better maternal outcomes are achived with dexamethason
therapy for postpartum HELLP (hemolysis, elevated liver enzymes, and
thrombocytopenia) syndrom. Am J Obstet Gynecol, 1997; 1777: 1011-7.
14. Genbacev OD, Prakobphot A, Foulk RA, Krtolica AR, Ilic D,
Sing MS, Yang Z-Q, Kiessling LL, Rosen SD, Fisher SJ. Trophoblast
L-selectin-mediated adhesion at the maternal-fetal interface. Science,
2003; 299: 405-8.
15. McEver RP. P-selectin and PSGL-1: Exploiting connections
between innflammation and venous thrombosis. Thromb Haemost,
2002; 87: 364-5.
16. Furie B, Furie BC, Flaumenhalt R. A journey with platelet
P-selectin: The molecular basis of granule secretion, signaling and cell
adhesion. Thromb Haemost, 2001; 86: 214-21.
17. Hu H, Varon D, Hjemdahl, Savion N, Schulman S, Li N. Platelet-leukocyte aggregation under shear stress: Differential involment of
selectins and integrins. Thromb Haemost, 2003; 90: 679-87.
18. Uszyński W, Uszyński M. Dwie hipotezy stanu przedrzucawkowego: Hipoteza śródbłonkowa i hipoteza zapalna. Ginek Pol,
2003; 74: 237-45.

