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GPIlba reflects the development and
progress of the patients with severe preeclampsia
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Abstract: Preeclampsia (PE) is a pregnancy-specific syndrome that occurs in a previously normotensive woman.
Some data suggested that the activation parameters of platelets in preeclampsia. The aim of this study is to deter-
mine whether the levels of GPIba and GPIIb for patients with preeclampsia were enhanced after cesarean section.
In this study, detecting levels of GPIbaand GPIIb by flow cytometry (FCM). The venous blood of 48 severe preeclamp-
sia women, 16 mild preeclampsia and 22 normotensive women, were collected before operation and 72 hours after
the operation. Blood samples were obtained also from 20 non-pregnant women. Results: The level of GPlba of the
normotensive pregnancy was lower than the control group, but there was no significance (P > 0.05). The level of
GPIba of the severe preeclampsia group was much lower than other groups (P < 0.01). In the severe preeclampsia
group, the level of GPIba of postoperative patients was higher than preoperative patients (P < 0.01). There was no
significance of GPIIb levels between each group (P > 0.05). In conclusion, GPlba was an important index of reflecting
the change of severe preeclampsia. Detecting the levels of GPlba plays an important role in observing the develop-

ment of this disease and guiding clinical treatment.
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Introduction

Preeclampsia (PE) is a pregnancy-specific syn-
drome that occurs in a previously normotensive
woman. It occurs in about 5 to 10% of pregnan-
cies and continues to be a major cause of
maternal and perinatal morbidity and mortality
[1]. It is a multisystem disease of unknown eti-
ology, and the underlying pathogenic mecha-
nism appears to be a complex interaction of the
placental and maternal tissues [2] leading to
generalized endothelial function in the normal
shift of hemostatic equilibrium toward hyperco-
agulability. Alternation in coagulation, fibrinoly-
sis, platelet, and vascular endothelial function
are believed to play an important role in the
pathogenesis of preeclampsia. A recent study
by Robb et al. [3] looked at the influence of nor-
mal pregnancy and P-EC on platelet activation.
They demonstrated a progressive increase in
in-vivo platelet activation during normal gesta-
tion. This did not seem to be a feature of estab-
lished P-EC, however, the finding are in contrast

to a lot of previous studies showing pronounced
expression of platelet activation markers includ-
ing CD32, CD61, CD42a, CD62P and CD63 in
P-EC. Both of these studies [4, 5] also showed
evidence of platelet activation in normal preg-
nancy when compared with non-pregnant
women, but other flow cytometry studies have
been unable to demonstrate this phenomenon
[6-8]. Thus, the precise determination of the
extent of platelet activation both in normal
pregnancy and in each of the preeclampsia
patients remains ill-defined.

Most of the data suggested that the activation
parameters of platelets in preeclampsia, sev-
eral studies involved on the resting platelets
and got paradoxical results [9-11]. The aim of
this study was to determine whether platelet
surface glycoprotein GPlba and GPIllb were
enhanced by preeclampsia. We also wanted to
investigate whether the platelet surface change
at the third trimester of normal pregnancy or
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glycoproteins GPlba (cd42b) and GPllb (cd41)
occurred after cesarean section.

Materials and methods

This study was carried out on 48 severe pre-
eclampsia pregnant females admitted to the
hospital between September 2007 and July
2009. 16 cases had mild preeclampsia; 22
uncomplicated pregnant females and 20 non-
pregnant females were included as control
groups. The cases were selected from the
Obstetrics and Gynecology Department of the
second Hospital of Jilin University. Consent was
obtained from all women before inclusion in the
study. Patient age ranged between 20-37
years, with a gestational age between 32-39
weeks. All cases were primigravida with single-
ton pregnancy. Exclusion criteria included
chronic hypertension, hemostatic abnormali-
ties, cancer, diabetes, obesity, and cardio-
vascular, autoimmune, renal, and hepatic
diseases.

We diagnosed cases of preeclampsia accord-
ing to the criteria proposed by the American
College of Obstetricians and Gynecologists.
Preeclampsia was defined as the presence of
hypertension associated with proteinuria after
the 20th week of gestation in women known to
be normotensive. Mild preeclampsia was
defined as a blood pressure of at least > 140
mm Hg (systolic) and/or 90 mm Hg (diastolic)
on two occasions of up to 4-6 hours apart. The
blood pressure was measured on the right arm
and with the patient always in the seated posi-
tion. Proteinuria was defined as urinary excre-
tion of 300 mg or more of protein in 24 hours.
Severe PE was defined as systolic blood pres-
sure > 160 mm Hg or diastolic blood pressure >
110 mm Hg on at least 2 consecutive occa-
sions, 4-6 hours apart; and proteinuria 2 g/I or
at least 3+ protein by dipstick. The normoten-
sive pregnant women had systolic/diastolic
blood pressure of 120/80 mm Hg and no his-
tory of hypertension or proteinuria. The non-
pregnant women had neither clinical altera-
tions nor a history of PE or hypertension [12].
Cesarean section had been performed in all of
the pregnant patients.

Gestational age was determined from the last
normal menstrual period and confirmed by
fetal biometry at the routine ultrasound scan at
16-20 weeks, or first trimester measurement of
crown rump length.
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Reagent and instrument

CD42b-FITC (Becton-Dickinson), CD41-PE (Bio-
legend) Flow cytometry (FACS AriaTM cell sort-
er, BD).

Blood samples

For the preeclampsia women the first collect
blood time was after admission to the hospital,
but before drug usage. For the normotensive
women the first collect blood time was before
the operation. For the non-pregnant women the
first collect blood time was a random time.
Except for non-pregnant women, the second
collect blood time was within 72 hours after the
cesarean section for the other groups. Venous
blood was collected from the patient’s antecu-
bital fossa with a 21-gauge needle without tour-
niquet. An EDTA vacutainer blood-collecting
tube (Becton Dickinson, Rutherford, BNJ) was
filled first to obtain an automated platelet
count. Any platelet counts that generated an
analyzer “flag” were recounted manually. For
flow cytometric analysis, whole blood samples
were placed into 109 mmol/L sodium citrate
anticoagulant tubes puisne (1:9). 10 ul CD42b-
FITC monoclonal antibody and 10 pl CD41-PE
monoclonal antibody was added to this test
tube. 5 ul whole blood and 50 pl phosphate
buffered saline (PBS) was added into the con-
trol tubes and the test tubes, and they were
placed in a dark room for 20 minutes at room
temperature. 4-8°C precooled 1% paraformal-
dehyde 1 ml was then added, to be detected by
the flow cytometry within 6 hours.

Flow cytometry

For FCM forward angle scatter (FSC), side angle
scatter (SSC) and fluorescence detection signal
FITC, the PE was set to logarithmic (Log) mode.
The flow rate was set low in order to reduce cell
adhesion. According to FSC and SSC light scat-
tering signals, we set the platelet gates on the
basis of the scatter distribution, and we prop-
erly adjusted FITC and PE compensation. In
CD41-PE/SSC dot plot draw platelet gates,
each time we measured more than 10,000
platelets. CD42b-positive platelets in platelet
results are expressed as a percentage of total
positive results.

Statistical analysis

BD FACSD software Flow cytometric data was
collected from BD FACSDiva software. Analysis
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Table 1. Levels of blood pressure and platelet GPIbaa and GPIlb of each group before caesarean sec-

tion
Blood pressure (mmHg")
Groups No - - - GPlbaa (%) GPlIb (%)
Systolic Diastolic MAP
Non-pregnant 20 98.66 + 5.84 73.38+6.45 83.83+6.73 97.01+1.28 97.87 £ 0.62
Normotensive 22 113.28 + 745 73.01+7.72 85.47 £ 6.67 96.66 + 1.62 97.97 £ 0.57
Mild preeclampsia 16 14298+ 12.87 9594 +10.18 112.47 £9.42 96.15 + 1.65 97.82 +0.72

Severe preeclampsia 32  169.23 +23.28 110.87 +14.80 133.28+13.45 89.17 +4.620,®,®3  98.33+1.15

*1 mmHg = 0.133 kPa; Mcompared with non-pregnant group, F = 13.0276, t' =-9.0593, t’ (0.01) = 2.7568, P < 0.01; @compared with nor-
motensive group F = 8.1331, t' = -8.4467, t’ (0.01) = 2.7572, P < 0.01; ®compared with mild preeclampsia F = 7.84, t' =-7.6287, t’ (0.01) =

2.7852,P < 0.01.

was performed with SPSS software, version 13
(SPSS Inc Chicago, IL). All results were
expressed as mean + SD. A P-value < 0.05 was
considered statistically significant. Qualitative
unpaired clinical data were compared between
two or three groups by student’s tests.
Comparisons between two groups were per-
formed by Student’s t-test or Mann-Whitney
U-tests.

Results

Severe preeclampsia and control characteris-
tics

All of the groups were of similar age, parity and
gestational age. Blood samples from pregnant
controls and women with preeclampsia were
drawn at the same time of gestation with a
median in both groups of 38 weeks. No women
were in labor.

Expression of GPIba on platelets

Lower percentages of GPlba (CD42b) express-
ing microparticles could be detected in the
blood of severe preeclampsia. There was a sig-
nificant statistical difference compared to other
groups (Table 1; Figure 1, P < 0.01). Although
the percentage of GPlba in mild preeclampsia
women was lower than that in normotensive
and non-pregnant women, no significant differ-
ence was detected (P > 0.05). There was no dif-
ference between the normotensive group and
non-pregnant group (P > 0.05).

The percentages of (CD41) expressing mic-
roparticles in all of the groups were no different
(P > 0.05) (Table 1).

GPIba and GPIIb expression in different groups

The platelet surface density of GPlIba after
operation was higher in mild preeclampsia and
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normotensive women than before the cesarean
section, but it has no different significance (P >
0.05). The platelet surface density of GPlba
after the operation was significantly higher in
samples from severe preeclampsia than before
the operation; there was difference between
before and after the operation (P < 0.01). No
significant differences were seen in GPIlb level
of every group between before the operation
and after the operation (Table 2, P > 0.05).

Discussion

Preeclampsia is a disorder of a leading cause
of maternal and perinatal morbidity and mortal-
ity worldwide. Some research has shown that
the aggregation\adhesion\activation of plate-
lets were important issues for the preeclamp-
sia development. The activation-dependent
decrease in the binding of MoAbs to the plate-
let GPIba-IX-V complex may be a sensitive
marker [13]. Our study detected the changes of
platelet surface glycoprotein in different groups
and discussed the clinical significance of the
glycoprotein.

Most of the circulating platelets were in a rest-
ing state; they couldn’t adhere to each other
and adhere to the vessel endothelium. But
when the resting platelets were activated, the
platelets surface glycoprotein GPlba exhibited
conformational changes and distribution, then
combined with the respective protein receptor
to trigger the adhesion and activation. The
GPlba was encoded by gene mapping to chro-
mosomes 17p12 [14]. GP Ib is the major sub-
unit and presents binding sites for most extra-
cellular ligands involved in platelet adhesion to
von Willebrand factor (vWF) on the injured vas-
cular wall [15, 16]. It played an important role
on platelet aggregation and adhesion during
the formation of thrombus.
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Table 2. Levels of platelet GPI bax and GPlIb of each group before and after caesarean section (X +

s)
No GPlba GPllb
Group
Before After Before After
Normotensive 22 96.66 + 1.62 97.13 + 1.17 97.97 + 0.57 97.78 £ 0.98
Mild preeclampsia 16 96.1+1.65 96.82 + 1.19 97.82 +0.72 97.88 £ 1.21
Severe preeclampsia 32 89.17 + 4.62 96.67 + 1.27(D 98.33+1.15 98.57 £ 1.03

(MCompared with before the caesarean section operation,

Some studies have confirmed that GPlba
expression reduction was in mellitus [17],
chronic renal failure [18], and coronary artery
disease [16]. Gonzalez-Quintero et al. found
that [19, 20] in vivo levels of both CD31C/42b
and CD62 in EMP were elevated significantly in
patients with preeclampsia and patients with
gestational hypertension when they were com-
pared with control subjects. In our study the
CD42b (GPIbax) was significantly reduced in
severe preeclampsia compared to other
groups. This was different to the Thomas etal.’s
study [21]. Some research had confirmed the
CD42b (GPIbaa) expression decreased was a
sensitive marker of platelet activation [14, 22].
The explanation might be hypothesized as fol-
lows: 1, when the blood vessel wall was dam-
aged in severe preeclampsia, subendothelial
structures were exposed to flowing blood.
Collagen was the most abundant thrombogenic
protein present in the subendothelial matrix.
The GP Ib-V-IX receptor complex and its main
ligand-von Willebrand Factor (VWF) resulting in
a shear- mediated structural change in the mol-
ecule that allowed GP Ib to bind to the vVWF A1
domain. This was considered to be primarily an
adhesive interaction characterized by a fast
dissociation rate that slowed down platelets
[16]. If this adhesion on endothelial cells had a
certain repair, this might further lead to platelet
aggregation, and small artery lumen caused
both microthrombus changes also increased
thrombotic tendency, increased tissue organ
ischemia and hypoxia. 2 Systemic vascular dys-
function or vasospasm could lead to blood flow
state changes. At that time the shearing force
flow was far higher than physiological levels; it
caused the platelet aggregation and rapid acti-
vation. This process was generally considered
that the mechanism of accumulation of high
shear forces first platelet GPIba/IX adhesion to
VWF interaction occurs, then GPIllb/llla and the
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P <0.01.

role of vWF factor, platelet aggregated form a
solid. Severe preeclampsia patients were with
seriously systemic small artery spasm, thus
formed abnormally high levels of blood flow
shear stress environment, which might directly
induce platelet adhesion and aggregation. Our
data showed that GPlbaa reduction in severe
preeclampsia was significant while GPIbaa
reduction observed in the mild preeclampsia
change was not significant. We analyzed the
presence of small artery spasm in mild pre-
eclampsia patients without endothelial cell
injury, and given appropriate antispasmodic
comprehensive treatment, status recovery is
possible. For some severe preeclampsia
patients associated with platelet GPlboo
decreasing levels, the patients were in states
with vascular endothelial cell injury, platelet
activation, adhesion and aggregation of con-
sumption, and prothrombotic state. As we
expected 72 hours postpartum GPlbaa levels
were significantly higher than antepartum in
severe preeclampsia patients, reached normal
maternal levels. It showed that with the termi-
nation of pregnancy, fetal placental tissue dis-
charge, and elimination of all the factors caus-
ing endothelial injury, vascular endothelial
injury rapidly relieved, platelet activation state
improved, and thrombosis tendency which
might exist prenatal and microvascular throm-
bosis status gradually improved.

This study showed that expression of GPIIb in
each group was high status, no significant dif-
ference was detected (P > 0.05). Therefore,
perhaps GPllb (CD41) was more resistant to the
pathophysiologic mechanisms of preeclamp-
sia. So it could be further confirmed GP Ilb was
a constant marker in flow cytometry, and it was
also a useful marker to delineate platelet range.

Flow cytometry is an emerging technology from
the last decade. It is eminently suited to study
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the expression of platelet surface receptors
both qualitatively as well as quantitatively. It
can serve as a useful marker for the documen-
tation of in vivo platelet activation, and thus,
forewarn the risk of thromboembolism in
patients with preeclampsia. Therefore, we can
use this kind of technique to monitor the sever-
ity of preeclampsia.
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