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Abstract

Role of vascular endothelial growth factor receptor and gene
polymorphism in preeclampsia

Vascular endothelial growth factor and its receptors may play
a pivotal role in the atered function of PE. Many polymorphisms
of the VEGF gene have been identified; a few of them have been
correlated with variation in VEGF protein production. The aim of
this work is to evaluate whether the serum level of soluble VEGF
1 as well as VEGF 936 C/T gene polymorphism are associated
with increased risk of preeclampsia. Analysis of serum soluble
VEGF-R1 by ELISA and Deoxyribonucleic acid anaysis for
VEGF gene polymorphism (936C/T) using PCR followed by
RFLP was done. a highly statistically significant difference was
found between cases and control groups as regards VEGF-R1
serum levels and there was a significant difference in VEGF 936

C/T genotypes between cases and control groups.
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Introduction and aim of work,

Preeclampsia is a common complication of pregnancy with
potentially devasting consequences to both the mother and the
baby. It is the leading cause of maternal deaths in developing
countries ,in developed countries it is the major cause of iatrogenic
premature delivery and contributes significantly to increasing
health care cost associated with prematurity (Redman et al., 2005).

There is currently no known treatment for preeclampsia;
ultimate treatment involves delivery of the placenta. Although
there are several risk factors (such as multiple gestation or chronic
hypertension), most patients present with no obvious risk factors
(Kaufman et al., 2003).

The molecular pathogenesis of preeclampsia is just being
elucidated. It has been proposed that abnormal placentation and an
Imbalance in angiogenic factors lead to the clinical findings and

complications seen in preeclampsia (Zhou et al., 2002).

Vascular endothelia growth factor (VEGF) is a maor
angiogenic factor and plays an important role as a regulator of
endothelial cell proliferation and vascular permeability. Previous
studies have shown reduced circulating concentrations of VEGF in

preeclamptic patients and increased VEGF expression that is

1
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associated with hypoxia in the placentas of preeclamptic patients.
VEGF has aso been shown to affect early events in pregnancy,
which lead to failed trophoblast invation and placentation (Levine
et al., 2004).

The gene encoding VEGF is located on chromosome 6 band
p21 and comprises a 14 kb coding region with 8 exons and 7

introns.

Many polymorphisms of the VEGF gene have been
identified.
A 936 C/T polymorphism of the VEGF gene was shown to

affect VEGF plasma levels, and carriers of a 936 T alele had
significantly reduced levels of VEGF (Galazios et al., 2009).

Considering the important role of VEGF in pregnancy,
fuctional polymorphisms in the VEGF gene are potentially
Important as genetic markers of susceptibility of preeclampsa
Based on genetic predisposition, this relationship may be
strenghthed by showing an association between genetic
polymorphisms of VEGF and an increased risk of developing
preeclampsia (Geva et al., 2002).

Also preeclampsia is characterized by high levels of

circulating antiangiogenic factors such as soluble vascular
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endothelial growth factor receptor 1 (SVEGF-R1) also caled fms
like tyrosine kinase-1 (sFLt-1) and soluble endoglin, which induce
maternal endothelial dysfunction. These soluble factors are altered
not only at the time of clinica disease but also severa weeks
before the onset of clinical signs and symptoms (Maynard et al.,
2003).

Many methods of prediction and surveillance have been
proposed to identify women who develop preeclampsia, but studies
have been inconclusive. With the recent discovery of the role of
angiogenic factors in preeclampsia, novel methods of prediction
and diagnosis are being developed to aid obstetricians and
midwivesin clinical practice (Maynard et al., 2003).

Aim of work,

The aim of this work is to evaluate whether the serum level
of soluble vascular endothelial growth factor receptor 1 as well as
VEGF 936 C/T gene polymorphism are associated with increased

risk of preeclampsia
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Chapter 1: Preeclampsia

Hypertension is the most common medical problem
encountered during pregnancy, complicating 2-3% of
pregnancies. Hypertensive disorders during pregnaac
classified into 4 categories, as reported by National High
Blood Pressure Education Program Working Group on High

Blood Pressure in Pregnancy in 2000:

1) Chronic hypertension,

2) Preeclampsia,

3) Preeclampsia superimposed on chronic hypertenaianh,

4) Gestational hypertension (transient hypertension of
pregnancy or chronic hypertension identified in baer

half of pregnancy.

The Society of Obstetricians and Gynecologists afi&cia
(SOGC) released revised gquidelines that simplifigue
classification of hypertension in pregnancy intac&egories,
preexisting or gestational, with the option to atdith
preeclampsia” to either category if additional maaé or fetal
symptoms, signs, or test results support tfhkgee et al.,
2009).
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Gestational Hypertension

Gestational hypertension is defined as systolicodblo
pressure>140 mmHg and/or a diastolic blood presso@®0
mmHg, in the absence of proteinuria, in a previpusl
normotensive pregnant woman at or after 20 weekgesfation
(Siabi et al., 2003).

The blood pressure readings should be documenteat on
least two occasions at least six hours apart. Gesth
hypertension is considered severe when sustairex@teins in
systolic blood pressurel60 mmHg and/or diastolic blood
pressure>110 mmHg occur for at least six hoyksauth et al.,
2000).

These criteria distinguish gestational hypertendimm
preeclampsia (proteinuria must be present) and nabhro
hypertension (hypertension antedates pregnancy evelaps
before the 20th week of pregnan¢gprton et al., 2001).

Gestational hypertension is a provisional antentdah

and includes the following mix of patients:
 Women who go on to develop 'preeclampsia’

« Women with ‘transient hypertension of pregnancy'
(preeclampsia does not develop and blood presstuens to

normal by 12 weeks postpartum).
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« Women with previously unrecognized ‘chronic
hypertension' (blood pressure elevation first detkafter the

20th week of pregnancy and persisi? weeks postpartum).

Thus, the diagnosis of gestational hypertensionais
temporary one and should only be used during pregnan
women who do not meet criteria for preeclampsiaclmonic
hypertension. Reassessment up to 12 weeks postpasgu
necessary to establish a final definitive diagngsii€holson et
al., 2006).

Gestational hypertension progresses to overt @megdia
in approximately 10% to 25% of cases. When gestalio
hypertension is severe, it carries similar risks &xlverse
outcomes as preeclampsia, even in the absenceteimria. A
renal biopsy study suggests that a large propomiowomen
with gestational hypertension have renal glomeraladothelial
damage. Hence, gestational hypertension may sharesame
pathophysiologic criteria as preeclampsia and shobk

monitored and treated as suyétedderson et al., 2008).

In a subset of women with gestational hypertenstamay
represent a temporary unmasking of an underlying
predisposition toward chronic hypertension. Suchmeo often
present with a strong family history of chronic byi@nsion and
develop hypertension in the third trimester witlow uric acid

and no proteinuria. Although the hypertension oftesolves




