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INTRODUCTION 

Placenta is responsible for organizing foetal growth and 

maternal condition during gestation and placental 

dysfunction occurs during pathological conditions of 

pregnancy such as preeclampsia and intrauterine growth 

restriction (IUGR). Preeclampsia frequently results in 

IUGR and premature delivery.
1
 In response to hypoxic 

microenvironment, antiangiogenic cytokines are released 

from the placenta.  In pre-eclamptic patients, increased 

levels of various antiangiogenic molecules are detectable 

namely, soluble form of vascular endothelial growth 

factor (VEGF) receptor 1 (sVEGFR1or sFlt1) and soluble 

form of endoglin (sEng). sFlt1 suppresses VEGF-

mediated and placental growth factor- (PlGF-) mediated 

signaling. And sEng disturbs transforming growth factor 

β-(TGFβ-) mediated signaling.
2,3

  

The onset of preeclampsia is not the only pathological 

event, and it is rather triggered by various predisposing 

factors that induce circulatory disorders.
4 

Poor 

placentation at early gestational age is an important 

predisposing condition for the development of 

preeclampsia. Blood canals in placenta get narrowed 

because of insufficient arterial remodelling making it 

hypoxic and release a series of pro-inflammatory factors 
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ABSTRACT 

Background: Poor placentation at early gestational age is an important predisposing condition for the development of 

preeclampsia. The present study was designed to study the relationship of gestational age with endoglin levels in 

maternal and cord blood of normal and pre-eclamptic women. 

Methods: The present study was conducted in fifty pregnant women that were grouped as: group 1 (control, n=25) 

comprising of normotensive women immediately after delivery, group 2 (study group, n=25) comprising of age -and 

sex- matched pre-eclamptic women. Study samples were drawn (maternal venous blood and umbilical cord blood). 

Endoglin was analyzed by competitive enzyme linked immunosorbent assay. 

Results: Maternal serum endoglin levels were decreased in group II as compared to group I. Maternal endoglin 

showed a positive correlation with gestational age in both normotensive and preeclamptic women. Cord blood 

endoglin showed negative correlation with gestational age in both normotensive women and preeclamptics. A 

significant positive correlation was found between maternal and cord blood endoglin levels with birth weight in 

preeclamptic mothers. Pre-eclamptics with birth weight less than 2.5 kg had lower maternal blood endoglin levels as 

compared to controls. 

Conclusions: These finding suggest that endoglin levels may responsible for the pathogenesis of PE and/or IUGR. 
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that damage maternal circulatory system. This is 

responsible for the two stages of preeclampsia namely, 

poor placentation in early gestational period (stage I) and 

maternal systemic dysfunction in later period (stage II). 

As maternal vascular resistance increases, blood pressure 

induces further dysfunctions and placenta-derived factors 

further induce maternal systemic dysfunction.  

Studies are available regarding maternal systemic 

dysfunctions; however, limited information is available 

regarding pathological events in foeto-placental side, 

especially during later half of gestation and at the time of 

birth. Hence the present study was designed to study the 

relationship of gestational age with endoglin levels in 

maternal and cord blood of normal and preeclamptic 

women. 

METHODS 

The present study was conducted in the Department of 

Biochemistry in collaboration with Department of 

Obstetrics and Gynaecology, Pt. B.D. Sharma, PGIMS, 

Rohtak. Endoglin levels were analyzed in maternal and 

cord blood in women with preeclampsia and compared 

with those of normotensive pregnant women. An 

informed consent was taken from all the patients and the 

research protocol was approved by the Institutional 

Review Board. Women with history of smoking, chronic 

hypertension, any metabolic disorder before or during 

pregnancy or presence of high risk factors like anemia, 

heart disease, diabetes, renal disease were excluded.  

Fifty pregnant women were selected and grouped as: 

group 1 (control) comprising of twenty five normotensive 

women immediately after delivery. Group 2 (study 

group) comprising of age-and sex-matched twenty five 

pre-eclamptic women. Study samples were drawn 

(maternal venous blood and umbilical cord blood). 

Endoglin was analyzed by competitive enzyme linked 

immunosorbent assay.
5 

SPSS version 20; Student’s t-test 

and regression analysis were applied.  

 

RESULTS 

In the present study, maternal serum endoglin levels were 

decreased in group II as compared to group I (5.25±0.52 

vs 6.64±0.30 ng/ml, p<0.001; Table 1). Cord blood 

endoglin levels were 99.39% of maternal levels of 

endoglin in groups I and 95.42 % of maternal levels of 

endoglin in group II. 

Maternal endoglin were higher in mothers with male 

babies as compared to those with female babies in group I 

(p>0.05). Cord blood endoglin was higher in male babies 

of normotensive mothers as compared to female 

counterparts (p>0.05). Maternal endoglin levels were 

higher in case of female babies as compared to male 

counterparts in group II (p>0.05). In male babies, cord 

blood endoglin levels were higher as compared to female 

babies cord blood in group II (p>0.05).  

Maternal endoglin showed a positive correlation with 

gestational age in both normotensive and pre-eclamptic 

women but, it was not statistically significant (r=0.120, 

p>0.05; r=0.099, p>0.05). Cord blood endoglin showed 

negative correlation with gestational age in both 

normotensive women and pre-eclamptic but, it was not 

statistically significant (r=-0.167, p>0.05; r=-0.318, 

p>0.05).  

A significant positive correlation was found between 

maternal endoglin levels and birth weight in 

normotensive women (r=0.403, p<0.05). A positive 

correlation was observed between cord blood endoglin 

levels and birth weight normotensive pregnant women 

(r=0.404, p<0.05), it was statistically significant. A 

significant positive correlation was found between 

maternal endoglin levels and birth weight in pre-

eclamptic mothers (r=0.087, p>0.05) A positive 

correlation was observed between cord blood endoglin 

levels and birth weight in pre-eclamptic mothers, but, it 

was not statistically significant (r=0.097, p>0.05). 

Preeclamptics with birth weight less than 2.5 kg had 

lower endoglin levels as compared to controls (5.25+ 

0.52 ng/ml vs. 6.64+0.30 ng/ml, p<0.05) in maternal 

blood. 

Table 1: Maternal and cord blood endoglin levels in both groups [meanSD, ng/dl]. 

 Group I Group II 

 Maternal Cord  Maternal Cord  

Endoglin (ng/ml) total 6.640.30 6.600.28 5.250.52 5.010.58 

Endoglin (ng/ml) male babies 6.640.30 6.710.28 5.200.63 5.070.45 

Endoglin (ng/ml) female babies 6.630.29
+
 6.490.24

+
 5.320.22

+
 4.870.77

*
 

* p >0.05 as compared to male babies  

DISCUSSION 

Failure of physiological transformation of the spiral 

arteries is the central feature of pathophysiology of  

(PE).
1
 The resulting poor placentation and reduced 

placental perfusion (or ischemia–reperfusion injury to the 

placenta) in early pregnancy leads to the release of factors 

into the maternal circulation that cause systemic 

endothelial cell dysfunction, intravascular inflammation 

and multiple organ damage. These factors include 

cytokines, syncytiotrophoblast microparticles, apoptotic 

products, reactive oxygen species, activated leukocytes, 
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angiotensin II type 1 receptor antibody, soluble vascular 

endothelial growth factor receptor (sVEGFR) and soluble 

endoglin (sEng).
2-4

 

The soluble form of endoglin (s-Eng) is considered to 

have anti-angiogenic effects, and shedding has been 

proposed to account for circulating s-Eng.
6
 This anti-

angiogenic factor has been recently implicated in the 

pathophysiology of preeclampsia (PE).
6,7

 

A number of studies have reported that circulating sEng 

levels in women with preeclampsia after the onset of 

clinical disease are increased compared with those in 

normal pregnant women.
6-8

 

In the present study, maternal serum endoglin levels were 

decreased in group II as compared to group I (5.25±0.52 

vs 6.64±0.30 ng/ml, p<0.001; Table 1). Cord blood 

endoglin levels were also decreased in babies of 

preeclamptic mothers (group II) as compared to 

normotensive mother (group I) [5.01±0.58 vs. 6.60±0.28 

ng/ml, p<0.001; Table 1). 

Romero et al studied soluble endoglin (s-Eng), sVEGFR-

1 and PlGF in patients with uncomplicated pregnancies 

who delivered appropriate for gestational age (AGA) 

neonates; patients who delivered an SGA neonate but did 

not develop PE and patients who developed PE. All these 

patients had significantly higher concentrations of s-Eng 

than those with normal pregnancies. Patients who 

developed PE later in pregnancy showed higher plasma 

concentrations of s-Eng than those with normal 

pregnancies before the onset of preeclampsia.
9
 However, 

no reports are available in literature regarding serum 

endoglin levels in PE at term. 

The maternal serum endoglin and cord blood levels were 

comparable in group I (6.64±0.30 ng/ml vs 6.60±0.28 

ng/ml, p>0.05). Maternal serum endoglin levels were 

higher as compared to cord blood in group II, though, the 

difference was not statistically significant (5.25±0.52 vs. 

5.01±0.58 ng/ml, p>0.05). Positive correlation was 

observed between maternal serum endoglin levels with 

gestational age in both preeclamptics (r=0.099, p>0.05) 

and normotensive pregnant women, but it was not 

statistically significant (r=0.165, p>0.05). Negative 

correlation was observed between cord blood endoglin 

levels with gestational age in both preeclamptics (r=-

0.318, p>0.05) and normotensive pregnant women but 

not statistically significant in both the groups (r=-0.167, 

p>0.05). 

There is considerable contemporary interest in the fact 

that low birth weight predicts those in later life 

predisposed to atherosclerotic cardiovascular diseases.10 

In the present study, the mean birth weight was 2.29±0.18 

in group I and 2.34±0.19 kg in group II. There was no 

statistical significant difference between the two groups 

(p>0.05).  Pre-eclamptics with birth weight less than 2.5 

kg had lower serum endoglin levels as compared to 

controls (5.25+ 0.52 ng/ml vs. 6.64+0.30 ng/ml, p<0.05) 

in maternal blood reflecting a perturbation in angiogenic 

state. Cord blood endoglin levels were lowered in group 

II (4.99±0.66 ng/ml vs. 5.04±0.29 ng/ml, p>0.05) as 

compared to those born with birth weight greater than 2.5 

kg in group II. Babies born with birth weight less than 2.5 

kg had lower maternal endoglin levels as compared to 

those with >2.5 kg (5.22±0.60 ng/ml vs. 5.30±0.18 ng/ml, 

p>0.05), cord blood endoglin levels were lowered in 

babies with birth weight less than 2.5 kg (4.99±0.66 

ng/ml vs. 5.04±0.29 ng/ml, p>0.05) as compared to those 

born with birth weight greater than 2.5 kg in group II. 

Low birth weight can affect the risk of suffering from 

cardiovascular diseases later in life.
11

 Reduced fetal 

growth carries a risk of hypertension and ischemic heart 

disease in later years.
12,13

  

An inverse relationship between plasma sEng 

concentrations and gestational age at delivery, and 

neonatal birth weight has been reported in the literature 

and they suggested that abnormalities in the placental 

blood vessels were associated with the ‘antiangiogenic 

state’, defined as an increase in sEng and sVEGFR-1 

concentrations, with a decrease in PlGF concentrations in 

the maternal circulation of patients with pre-

eclampsia.
2,3,9,14,15

 Endoglin and soluble endoglin 

expression have been reported to be significantly 

increased in placentas of IUGR singletons compared to 

controls and in the IUGR twin placentas relative to both 

the control co-twin and the normal twins.
16

 Laskowska et 

al reported increased endoglin levels in women with 

normotensive pregnancy complicated by IUGR and in 

preeclamptics with and without IUGR. These finding 

suggest that endoglin levels may responsible for the 

pathogenesis of PE and/or IUGR.
17

 Increase in soluble 

endoglin may, in turn, create an anti-angiogenic milieu in 

the circulation and lead to the maternal manifestations of 

preeclampsia. The effect of gestational age at delivery on 

the differences in level is not known and further studies 

are required in this aspect to explore whether primary 

pathology is uteroplacental response to fetal placental 

vasculature or uterine circulation constraints on placenta 

and foetus. 

Szentpeteri et al reported significant overexpression of 

placental endoglin gene in pregnancy with IUGR as 

compared to normal pregnancy. Increased endoglin 

expression could be a result of feedback response to 

restore fetal placental circulation. Since increased 

placental endoglin may result in vascular dysfunction 

leading to chronic fetal hypoxia that can induce VEGF to 

stimulate angiogenesis.
19 

Redman and Sargent suggested 

that apart from hypoxia as one of the trigger for the 

release of antiangiogenic factors, inflammatory 

mechanisms may also contribute or even predominate 

under normoxic conditions.
20

   

Babies with Apgar score <7 showed lower maternal and 

cord blood endoglin levels as compared to those with 

Apgar score >7 in group II (5.08±0.76 ng/ml vs. 
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5.35±0.23 ng/ml, p>0.05; 4.83±0.79 ng/ml vs. 5.12±0.37 

ng/ml respectively p>0.05), but statistically not 

significant in both the groups. These findings support the 

influence of maternal status on that of the descendants. 

Endoglin levels positively correlated with both systolic 

and diastolic blood pressures (r=0.197, p>0.05; r=0.076, 

p>0.05 respectively) of pre-eclamptic mothers, but, it was 

not statistically significant.  

The present study explored role of endoglin as a potential 

marker and its association with clinically relevant 

pregnancy outcomes. The findings of the present study 

confirm a relationship between raised blood pressures in 

pregnant women and adverse outcomes, including 

relatively low birth weight of the new born babies. The 

correlations described above raise the need to further 

explore the maternal vasculature with a view to evolving 

novel, but safe therapies targeting these specific pathways 

so as to prevent the development of hypertensive 

disorders in pregnancy and hence preventing any adverse 

outcomes. 

The findings of the present study add to the 

understanding of role of antiangiogenic factors in the 

pathophysiology of pre-eclampsia. An ‘antiangiogenic 

state’ (defined by maternal concentrations of sEng) 

occurring in pre-eclampsia is associated with poor 

perfusion in the fetomaternal circulation.
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