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ABSTRACT 

 
Preeclampsia has been proposed to be an antiangiogenic state that may be detected 
by the determination of the concentrations of the soluble vascular endothelial growth 
factor receptor- 1 (sVEGFR-1) and placental growth factor (PlGF) in maternal blood 
even before the clinical development of the disease. Aim: The aim of the present study 
was to determine the role of the combined use of uterine artery Doppler velocimetry 
(UADV) and maternal plasma PlGF , sVEGFR-1 and NO products concentrations for 
the prediction of preeclampsia in high-risk women.and to compare these parameters 
between  patients with mild and severe preeclampsia. Subjects and Methods: A 
prospective cohort study was conducted on 142 women, only 112 were enrolled in the 
study, patients with preeclampsia were subclassified as either severe or mild 
preeclampsia. Blood samples were obtained between 22 and 26 weeks of gestation. 
Doppler ultrasound of the uterine arteries at the time of blood sampling was done. 
The presence of an early diastolic notch in the uterine arteries was determined. An 
abnormal UADV was defined as the presence of bilateral uterine artery notches 
and/or a mean pulsatility index above 95th percentile for the gestational age. 
Maternal serum PlGF and sVEGFR-1 concentrations were determined with the use of 
sensitive and specific immunoassays.  Nitric Oxide Colorimetric Assay was used also 
to measure NO products in the maternal blood. Results: Among patients with 
abnormal UADV, maternal plasma sVEGFR1, PlGF and NO products concentrations 
contributed significantly in the identification of patients destined to develop mild 
preeclampsia and severe preeclampsia  sVEGFR1 (>2005 pg/ml)  and NO products 
(<50.90 umol/L) were found to be the best predictors for preeclampsia  with high 
sensitivity and specificity followed by PLGF (<286.32 pg/ml). In severe preeclampsia 
sVEGFR1 (>2900 pg/ml) was the best followed by NO products (<54 umol/L) and 
PLGF (<234.56 pg/ml). Conclusion: The results of current study suggested that the 
identification of high concentrations of sVEGFR1 combined with low concentrations 
of PlGF and NO products, could be used to predict the development of preeclampsia. 
Key Words: Preeclampsia, soluble vascular endothelial growth factor receptor- 1 
(sVEGFR1), placental growth factor (PlGF), Nitric oxide (NO). 
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INTRODUCTION 
 

Pre-eclampsia, a pregnancy-
specific syndrome characterized by 

new onset hypertension and 
proteinuria, is a considerable obstetric 

problem and a significant source of 
maternal and neonatal morbidity and 
mortality(1). It has recently been 
recognized that women who endure 
preeclampsia are at a greater risk for 
cardiovascular disease than 
nonpreeclamptic women(2). Although 
the pathophysiology of preeclampsia 
remains undefined, placental 
ischemia/hypoxia is widely regarded 
as a key factor(3). Inadequate 
trophoblast invasion leading to 
incomplete remodeling of the uterine 
spiral arteries is considered to be a 
primary cause of placental ischemia(4), 
the poorly perfused and hypoxic 
placenta is thought to synthesize and 
release increased amounts of 
vasoactive factors such as soluble 
fms-like tyrosine kinase-1 (sFlt-1), 
cytokines, and possibly the 
angiotensin II (ANG II) type 1 
receptor autoantibodies (AT1-
AA)(4,5,6). Several lines of evidence  
support the hypothesis that the 
ischemic placenta contributes to 
endothelial cell dysfunction in the 
maternal vasculature by inducing an 
alteration in the balance of circulating 
levels of angiogenic/antiangiogenic 
factors such as vascular endothelial 
growth factor (VEGF), placental 
growth factor (PlGF), and sFlt-
1(7,8,9,10). Recent data suggest that 
circulating sFlt-1 concentrations may 
predict the clinical onset of 
preeclamptic symptoms (9,11,12). VEGF 
is primarily recognized for its potent 

angiogenic and mitogenic effects on 
endothelial cells, VEGF exerts its 
actions mainly by two receptors, 
VEGF receptor-1 and -2, also known 
as Flt-1 and the kinase domain region 
(Flk/KDR), respectively(13). A soluble 
and endogenously secreted form of 
Flt-1 is produced mainly in the 
placenta by alternative splicing and 
contains the extracellular ligand-
binding domain but not the 
transmembrane and cytoplasmic 
portions (14). Soluble fms-like tyrosine 
kinase 1 (sFlt1) (also known as 
soluble vascular endothelial growth 
factor [VEGF] receptor 1 
[sVEGFR1]), a circulating 
antiangiogenic protein that sequesters 
the proangiogenic proteins placental 
growth factor (PlGF) and VEGF, is 
increased before the onset of clinical 
disease in the circulation of women 
with preeclampsia(5). sFlt-1 disrupts 
VEGF signaling either by binding 
VEGF and PlGF or by forming 
heterodimers with the Flk/ KDR 
receptor(16). Although sFlt-1 is not a 
vasoconstrictor, it does significantly 

inhibit the dilatory actions of both 
VEGF and PlGF in vitro, and chronic 
elevations in circulating 
concentrations result in increased 
blood pressure(5,17). Considerable 
clinical evidence has accumulated that 
preeclampsia is strongly linked to an 
imbalance between proangiogenic 
(VEGF and PlGF) and antiangiogenic 
(sFlt-1) factors in the maternal 
circulation(9,10,5,18). Recently, studies 
have reported that increased sFlt-1 
may have a predictive value in 
diagnosing preeclampsia since 
concentrations seem to increase before 
manifestation of overt symptoms (e.g., 
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hypertension and proteinuria)(9,15). 
Substantial evidence indicates that 
nitric oxide (NO) production is 
elevated in normal pregnancy and that 
these increases appear to play an 
important role in the renal 
vasodilatation of pregnancy(19). 

Studies from several laboratories 
indicate that chronic NO synthase 

inhibition in pregnant rats produces 
hypertension associated with 
peripheral and renal vasoconstriction, 
proteinuria, intrauterine growth 
restriction, and increased fetal 
morbidity(20,21). Currently there is no 
widely accepted screening test for the 
prediction of preeclampsia in 
individual women. The development 
of an accurate biomarker for 
preeclampsia in high-risk women has 
the potential to substantially improve 
care by allowing closer prenatal 
monitoring, recognition of 
preeclampsia earlier in the disease 
course, expeditious administration of 
steroids for fetal lung maturity, and 
appropriate antihypertensive therapy. 

Recently, it has been reported that 
UADV between 22 and 25 weeks of 
gestation is the “best test” for the 
identification of patients destined to 
develop preeclampsia, compared with 
biochemical indicators in the maternal 
plasma. Abnormal uterine artery 
Doppler velocimetry (UADV)(22), as 
well as abnormal maternal plasma 
concentration of proangiogenic and 
antiangiogenic factors are risk factors 
for the subsequent development of 
preeclampsia(23). 
Aim of the work 

The aim of the present study was 
to determine the utility of maternal 
plasma concentration of the 
angiogenic factor PlGF and the 

antiangiogenic factor sVEGFR-1 for 
the prediction of preeclampsia in the 
mid trimester of pregnancy in 
combination with uterine artery 
Doppler velocimetry (UADV). 
 

SUBJECTS & METHODS 
 

A prospective cohort study was 
conducted between January 2007 and 
April 2009, patients were recruited 
from those attending the gynecology 
Clinic at Kasr El Aini Hospital, Cairo 
University. 

Inclusion criteria were pregnancy 
less than 24 weeks’ gestation at 
enrollment and at least 1 of the 
following risk factors for 
preeclampsia: pregestational diabetes 
mellitus, chronic hypertension, 
chronic kidney disease, maternal age 
18 years or younger, obesity, systemic 
lupus erythematosus, or prior history 
of preeclampsia. Patients with chronic 
hypertension, multiple pregnancies, 
fetal anomalies, or chronic renal 
disease were excluded from the study. 

All women provided wrote 
informed consent before the collection 
of plasma samples. 

Plasma samples were obtained at 
the time of ultrasound examination 
between 22 and 26 weeks of gestation. 
Preeclampsia was diagnosed 
according to published guidelines 
(24), the presence of gestational 
hypertension (systolic blood pressure 
≥140mmHg or diastolic blood 
pressure ≥90mmHg on at least 2 
occasions, 6 hours to 1 week apart) 
and proteinuria (≥300 mg in a 24-hour 
urine collection or 1 dipstick 
measurement of ≥2+). 

Patients with preeclampsia were 
subclassified as either severe or mild 
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preeclampsia. Severe preeclampsia 
was defined as severe gestational 
hypertension (diastolic blood pressure 
≥110 mm Hg) and mild proteinuria or 
mild gestational hypertension and 
severe proteinuria (a 24- hour urine 
samples that contained≥3.5 g protein 
or a urine specimen of ≥ 3+ proteins 
by dipstick measurement).  

Doppler ultrasound of the uterine 
arteries at the time of blood sampling 
was done. The presence of an early 
diastolic notch in the uterine arteries 
was determined according to the 
criteria proposed by Bower et al (25).  
An abnormal UADV was defined as 
the presence of bilateral uterine artery 
notches and/or a mean pulsatility 
index of 95th percentile for the 
gestational age.  The mean pulsatility 
index was calculated by measuring the 
pulsatility index of the right and left 
uterine arteries. 
Sample collection  

Venipuncture was performed, and 
the blood was collected into tubes. 
Samples were immediately cooled to 
4 °C and centrifuged at 3,000 rpm for 
10 minutes. Serum was stored at –
80°C until assay. 
Human PlGF and sVEGFR-1 
assays: 

The concentrations of sVEGFR-1 
were measured with an enzyme-linked 
immunosorbent assay (R&D Systems, 
Minneapolis, MN)(26). 

A specific and sensitive enzyme-
linked immunosorbent assay was used 
to determine concentrations of PlGF 
in maternal plasma (R&D 
Systems)(15). 
Nitrite Assay: 

Serum nitrates& nitrites (Nitric 
Oxide Colorimetric Assay Kit, 
BioVision, Mountain View, CA)(27). 

Statistical analysis: 
The data was coded and entered 

using the statistical package SPSS 
version 12. The data was summarized 
using descriptive statistics: mean, 
standard deviation, minimal and 
maximum values for quantitative 
variables and number and percentage 
for qualitative values. Statistical 
differences between groups were 
tested using Chi Square test for 
qualitative variables, ANOVA 
(analysis of variance) for quantitative 
normally distributed variables and 
Nonparametric Mann Whitney test 
and Kruskal Wallis test for not 
normally distributed quantitative 
variables. Correlations were done to 
test for linear relations between 
quantitative variables. Logistic 
regression analysis was done to test 
for significant predictors for 
preeclampsia. Receiver operator 
characteristic (ROC) curves were 
constructed to evaluate the predictive 
potential of each biomarker for 
preeclampsia occurrence and severity. 
P-values less than or equal to 0.05 
were considered statistically 
significant. 
 

RESULTS 
 

Of 142 patients meeting inclusion 
criteria, only 112 were enrolled in the 
study. Of these, 13 were excluded due 
to lack of pregnancy outcome data. 
For this analysis, we also excluded 14 
subjects with multiple gestations, 
given large differences in sFlt1 and 
PlGF for singleton vs. multiple 
gestations (28). And 3 subjects who 
developed gestational hypertension 
without proteinuria. Analyses 
therefore included 112 women, of 
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these, 57 did not develop 
preeclampsia, 17 developed mild 
preeclampsia and 38 developed severe 
preeclampsia.  

Baseline characteristics and 
pregnancy outcomes are shown in 
(Table 1). Subjects with mild and 
severe preeclampsia had a higher 
body mass index (P1, P2 <0.001) and 
a higher incidence of chronic 
hypertension (P1, P2 <0.001) as 
compared with those who did not 
develop preeclampsia (normotensive 
group). Also, the blood pressure was 
significantly higher in severe group 
than the mild one (p3 <0.001). 

As expected, patients with severe 
preeclampsia were delivered at an 
earlier gestational age, had a higher 
mean arterial pressure, and delivered 
smaller infants than subjects in the 
control and mild groups. 
 

A significant difference in all 
other pregnancy outcome parameters 
as (Birth weight, placental weight, 
Gestational age at delivery and mean 
pulsatile index) was found between 
the studied groups.  

Table (2) shows significant 
increase in mean s VEGFR1 levels in 
subjects who developed mild and 
severe preeclampsia, as compared 
with those who did not develop 
preeclampsia (P1, P2 <0.001), while 
no significant difference was found 
between the mild and severe groups 
(P3 >0.05). 

In the severe group, the mean 
serum PlGF levels were significantly 
lower as compared with those without 
preeclampsia and mild group (P2, P3 
<0.001).  

The mean levels of serum NO 
products were significantly decreased 
in both mild and severe groups as 
compared with normotensive one (P1, 
P2 <0.001), but no significant 
difference was found between the 
mild and severe groups (P3 >0.05). 

When examining all patients with 
preeclampsia, a significant correlation 
was observed between sVEGFR1, 
PLGF and NO products and 
pregnancy outcome characteristics as 
shown in table (5). 

An abnormal UADV was present 
in 49.1% (55/112) of the study 
population. 

Two (1.9%) of  the all studied 
groups showed IUF death, all were 
diagnosed as severe cases and 
represent (5.3 %) of the studied severe 
group, while 24 of severe 
preeclamptic subjects (63.2%) and 
only one of mild cases ( 5.9 %) 
showed IUGR  and six subjects 
(15.8%) were SGA. 

Receiver operating characteristic 
curve (ROC Curve) was performed to 
examine the diagnostic performance 
of maternal plasma PlGF, sVEGFR1 
and NO products concentrations in the 
identification of the patients destined 
to develop mild and/or severe 
preeclampsia. 

sVEGFR1 (pg/ml) and NO 
products (umol/L) were found to be 
the best for preeclampsia with high 
sensitivity and specificity followed by 
PLGF (pg/ml).While in severe 
preeclampsia, sVEGFR1 (pg/ml) was 
the best followed by NO products 
(umol/L) and PLGF (pg/ml). (Tables 
3, 4 and Figures 1, 2). 
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Table (1): Characteristics and pregnancy outcomes of study subjects 
      Characteristic 
 

 
Normotensive 
subjects  
(n = 57)        

 
Mild 
preeclampsia 
(n= 17) 

 
Severe 
preeclampsia 
(n = 38) 

 
P1 

 
P2 

 
P3 

Maternal age 27.77 ± 9.60 29.41 ± 7.31 27.26 ± 8.35 > 0.05 NS >0.05 NS >0.05 NS 
Parity 1.77 ± .88 1.76 ± 83 1.73 ± .89 > 0.05 NS >0.05 NS >0.05 NS 
BMI (kg/m2)  25.36 ± 4.83 31.00 ± 3.64 29.15 ± 4.32 <0.001* < 0.001* >0.05 NS 
SBP (mm/Hg)  103.68± 12.62 142.64 ± 5.62 169.73±15.68 <0.001* < 0.001* < 0.001* 
DBP(mm/Hg) 65.87 ± 8.61 94.41 ± 4.28 108.84±13.25 <0.001* < 0.001* < 0.001* 
Birth weight/kg 3.54 ± .24 3.08 ± .29 2.20 ± .25 <0.001* < 0.001* < 0.001* 
Placental weight/g 567.98 ±54.63 486.47±38.88 422.37±45.83 <0.001* < 0.001* < 0.001* 
Gestational age at 
delivery /w 

39.54 ±.56 
 

37.65 ± .99 
 

33.66 ±.62 
 

<0.001* < 0.001* < 0.001* 

Mean pulstile 
index 

2.73 ±.08 
 

2.60 ± .40 
 

1.25 ± .42 
 

> 0.05 NS < 0.001* < 0.001* 

Values are mean ± S.D  
P1= between normotensive and mild preeclampsia groups. 
P2= between normotensive and severe preeclampsia groups. 
P3= between mild preeclampsia and severe preeclampsia group s. 
NS= Non significant. 
*= Significant. 
 
 
 
Table (2): Mean values ± standard deviation of measured parameters estimating the 
extent of preeclampsia in all studied groups. 

Parameter/Group Normotensive Mild preclampsia severe preclampsia P value 
PLGF(pg/ml) 407.55 ± 149.82 

 
 

260.73 ± 112.37 
 
 

174.97 ± 116.48 
 

P1> 0.05(NS) 
P2< 0.001* 
P3< 0.001* 

sVEGFR1(pg/ml) 1101.70± 157.86 
  
 

4707.05 ± 2134.32 
 
 

5184.21 ± 1652.60 
 

P1< 0.001* 
P2 < 0.001* 
P3>0.05 (NS) 

NO products 
(umol/L) 

117.17 ± 28.42 
 
 

43.25 ± 23.84 
 
 

38.70 ± 12.53 
 

P1< 0.001 * 
P2< 0.001 * 
P3>0.05 (NS) 

P1= between normotensive and mild preeclampsia groups. 
P2= between normotensive and severe preeclampsia groups. 
P3= between mild preeclampsia and severe preeclampsia group s  
NS= Non significant. 
*= Significant. 
 
 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1592275&rendertype=table&id=t4-9�
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Table (3): Receiver operating characteristic curves of the maternal plasma 
concentration of PlGF, sVEGFR-1 and NO products for the identification of patients 
destined to develop preeclampsia 

Test Result 
Variable(s) 

Cut off 
value 

Sensitivity 
(%) 

Specificity 
(%) 

Area under 
the curve 

p-value 

PLGF(pg/ml) <286.32 80.00 80.70 .854 <0.001 
sVEGFR1(pg/ml) >2005.00 98.20 100.00 .982 <0.001 
NO products(umol/L) <50.90 90.90 100.00 .985 <0.001 

 
 
Table (4): Receiver operating characteristic curves of the maternal plasma 
concentration of PlGF , sVEGFR-1 and NO products for the identification of patients 
destined to develop severe preeclampsia. 

Test Result Variable(s) Cutoff 
value 

Sensitivity 
(%) 

Specificity 
(%) 

Area under 
the curve 

p-value 

PLGF(pg/ml) <234.56 81.60 85.10 .867 <0.001 
sVEGFR1(pg/ml) >2900.00 100.00 81.10 .901 <0.001 
NO products(umol/L) <54.00 81.60 79.70 .878 <0.001 
 
 
Table (5): Correlations between the estimated maternal plasma PlGF , sVEGFR-1 
and NO products versus  other  variables among  preeclampatic patients (n=55) . 
 PLGF(pg/ml) 

 
SVEGFR1 
(pg/ml) 

NO products 
(umol/L) 

BMI Kg/m2 
 

r = -0.24 
P = 0.009 

r = 0.30 
P =0.001 

r = - 0.44 
P < 0.001 

SBP 
 

r = -0.54 
P = < 0.001 

r = 0.79 
P < 0.001 

r = - 0.76 
P < 0.001 

DBP 
 

r = -0.56 
P = < 0.001 

r = 0.79 
P < 0.001 

r = - 0.72 
P < 0.001 

Birth weight/kg 
 

r = 0.54 
P  < 0.001 

r = -0.39  
P < 0.001 

r = 0.70 
P < 0.001 

Placental weight/g 
 

r = 0.45 
P < 0.001 

r = - 0.27 
P = 0.003 

r = 0.68 
P < 0.001 

Gestational age at 
delivery/w 

r = 0.58 
P < 0.001 

r = -  0.36 
P < 0.001 

r = 0.75 
P < 0.001 

Mean pulstile 
index 

r = 0.50 
P < 0.001 

r = - 0.41 
P < 0.001 

r = 0.62 
P < 0.001 

PLGF(pg/ml)  r = -0.47 
P < 0.001 

r = 0.47 
P < 0.001 

SVEGFR1 (pg/ml) r = -0.47 
P < 0.001 

 r = -0.73 
P < 0.001 

NO products 
(umol/L) 

r = 0.47 
P < 0.001 

r = - 0.73 
P < 0.001 
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PlGF(pg/ml) 

 

NO products(umol/L)  

 

UsVEGFR1(pg/ml) 

 

Fig. (1): Receiver operating characteristic curves of the maternal plasma concentration of PlGF, 
sVEGFR-1 and NO products for the identification of patients destined to develop preeclampsia 
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sVEGFR1(pg/ml) 

 

PLGF(pg/ml) 

 

NO products(umol/L) 

 

Fig. (2): Receiver operating characteristic curves of the maternal plasma concentration of PlGF , 
sVEGFR-1 and NO products for the identification of patients destined to develop severe 
preeclampsia 
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DISCUSSION 
 

Considerable clinical evidence 
has accumulated that preeclampsia is 
strongly linked to an imbalance 
between proangiogenic (VEGF and 
PlGF) and antiangiogenic (sFlt-1) 
factors in the maternal circulation (9). 
Recently, studies have reported that 

increased sFlt-1 may have a predictive 
value in diagnosing preeclampsia 

since concentrations seem to increase 
before manifestation of overt 
symptoms as hypertension and 
proteinuria(9).  

The present study showed 
significant increase in mean maternal 
sVEGFR1 levels in subjects who 
developed mild and severe 
preeclampsia, as compared with those 
who did not develop preeclampsia, in 
contrast to the mean serum levels of 
maternal PLGF which were 
significantly lower which is 
concomitant with the results of the 
study done by Moore Simas et al(29), 
who found that mean sFlt1 levels were 
significantly higher in subjects who 
developed preeclampsia prior to 34 
weeks, compared with those without 
preeclampsia, and that the mean PlGF 
levels tended to be lower for subjects 
who developed preeclampsia as 
compared with those without 
preeclampsia. They studied sFlt1 to 
PlGF ratio as an index of 
antiangiogenic activity that reflects 
changes in the balance between sFlt1 
and PlGF, and they suggested that it 
has been shown to be more strongly 
associated with preeclampsia than 
either measure alone in healthy 
women. From their study they 
concluded that in high-risk women, 
serum sFlt1 and the sFlt1: PlGF ratio 

are altered prior to preeclampsia onset 
and may be predictive of 
preeclampsia. 

In the current study, Receiver 
operating characteristic curves were 
constructed to describe the 
relationship between sensitivity and 
the false-positive rate (1-specificity) 
of plasma PlGF, sVEGFR-1 and NO 
products in the identification of 
patients destined to develop 
preeclampsia. sVEGFR1 (pg/ml) and 
NO products (umol/L) were found to 
be the best predictors for preeclampsia 
with high sensitivity and specificity 
followed by PLGF (pg/ml).While in 
severe preeclampsia sVEGFR1 
(pg/ml) was the best followed by NO 
products (umol/L) then PLGF (pg/ml). 
Logistic regression analysis indicated 
that a maternal plasma concentration 
of sVEGFR1 >2005 pg/mL, NO 
products <50.9 umol/L and PLGF 
<286.3 pg/ml were independent 
variables for the occurrence of 
preeclampsia. The results of  
Espinoza et al(30) are in agreement 
with these results in their study of 
identification of patients at risk for 
early onset and/or severe preeclampsia 
with the use of uterine artery Doppler 
velocimetry and placental growth 
factor, they stated  that a maternal 
plasma concentration of PlGF< 

Also .the present results are 
consistent with previous reports by 
Stepan et al (23) indicating that a low 

280 
pg/mL was an independent 
explanatory variable for the 
occurrence of preeclampsia, early 
onset preeclampsia, severe 
preeclampsia, In contrast, maternal 
plasma sVEGFR-1 concentration was 
of limited value in the prediction of 
early onset and severe preeclampsia. 

http://ajpheart.physiology.org/cgi/content/full/294/2/H541#R47�
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maternal plasma concentration of 
PlGF in the first or second trimester of 
pregnancy and abnormal UADV 
results between 23 and 25 weeks of 
gestation are risk factors for the 
development of preeclampsia. 
Hawever, the results of Muller et al(31) 
differ from those results, indicating a 
lack of association between abnormal 
UADV and low PlGF. Differences in 
sample size, gestational age at 
ultrasound, and study outcomes may 
account for these discrepancies. 

Muy-Rivera et al(32) examined the 
relationship of maternal plasma 
VEGF, sVEGF-R1 and PlGF levels to 
the risk of preeclampsia among 
Zimbabwean women and noted a 
strong positive association between 
preeclampsia risk and sVEGF-R1 
concentrations, while there was no 
clear evidence of a linear relation in 
risk of preeclampsia with PlGF 
concentrations (Maternal plasma PlGF 
concentrations were similar in both 
cases and controls). 

Our results in high concentrations 
of sVEGF-R1 in plasma of 
preeclamptic women are consistent 
with those reported by 
Chaiworapongsa et al(33) and Levine 
et al(15). Moreover, it has also been 
shown that placentas from 
preeclamptic women produce higher 
concentrations of sVEGF-R1 in vitro 
as compared to controls (34, 35). 
Interestingly, the increase of sVEGF-
R1 corresponds to a decrease of free 
VEGF and PlGF in the serum of 
patients with preeclampsia resulting in 
endothelial dysfunction (15). sVEGF-
R1 is a major contributor to the 
pathogenesis of preeclampsia. It has 
been shown in animal models that the 
administration of sVEGF-R1 induces 

hypertension, proteinuria and 
glomerular endotheliosis in pregnant 
rats (5). 

Many researchers have spent 
years trying to find the cause of 
preeclampsia but the mechanism 
remains elusive. It is possible that 
diminished maternal serum levels of 
PlGF and increased levels of s-Flt1 
may contribute to increased vascular 
permeability. However, it is just as 
likely these serum proteins are just 
markers for the disease and have no 
role in the mechanism.  

Christopher  et al(36) in their 
study  evaluating placenta growth 
factor and soluble Fms-like tyrosine 
kinase 1 receptor levels in mild and 
severe preeclampsia, stated that serum 
PlGF is lower in patients with severe 
preeclampsia compared with mild 
preeclampsia , while that s-Flt1 levels 
are higher in patients with severe 
preeclampsia though not statistically 
significant compared with mild 
preeclampsia. 

To determine if PlGF serum 
levels decrease and s-Flt1 increase as 
the disease progresses, the more ideal 
study design would be to follow 
patients longitudinally. PlGF serum 
concentrations peak at 26 to 30 weeks 
and then decline as term 
approaches (37). S-Flt1 has a stable 
concentration until 33 to 36 weeks and 
then increases about 145 pg/mL per 
week(15). 

The current  study showed 
significantly decreased maternal NO 
product serum levels in mild and 
severe cases and suggested that it is a 
predictor for the occurrence of mild 
and severe preeclampsia which is 
consistent with the results of Ebru et 
al(38) in their study of the changes of 
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plasma malondialdehyde, nitric 
Oxide, and adrenomedullin(ADM) 
Levels in patients with preeclampsia, 
they concluded that the plasma levels 
of ADM and NO are decreased while 
MDA levels are increased in subjects 
with preeclampsia which might 
contribute to the pathophysiology of 
preeclampsia through the lack of a 
paracrine vasodilatory effect on 
uteroplacental blood flow. Also, 
previously Seligman et al(39) stated 
that circulating levels of nitrite are 
decreased in patients with 
preeclampsia. These data support the 
concept that diminished nitric oxide 
synthesis contributes to the 
pathophysiologic changes seen in 
preeclampsia. Tranquilli et al(12) 
assessed whether amniotic fluid 
concentrations of nitric oxide (NO) 
and vascular endothelial growth factor 
(VEGF) in early pregnancy correlate 
to subsequent preeclampsia and found 
that they were significantly lower than 
healthy controls and thus concluded 
that, low concentrations of VEGF and 
NO in the second trimester may 
represent an impaired stimulus to 
vascular formation and endothelial 
regulation that induces placental 
disease and preeclampsia. All the 
above findings are consistent with the 
finding of the current study in that low 
NO concentrations in the maternal 
blood is implicated in pathogenesis of 
preeclampsia and could be considered 
as a potential predictor marker for the 
disease, and it is the first work that 
studied the role of NO in the 
prediction of preeclampsia. 
Conclusion 

The results of the current study 
suggested that the identification of 
high concentrations of sFlt-1 

combined with low concentrations of 
PlGF and NO products, could be used 
to predict the development of 
preeclampsia. This may be beneficial 
in identification of patients at high 
risk for the early and/or a more severe 
form of preeclampsia, in whom 
prophylactic interventions are more 
likely to reduce the morbidity and 
mortality rates associated with that 
obstetric syndrome. 
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 دراسة دور عامل نمو بطانة االوعية الدموية و أكسيد النيتريك 

 في التنبؤ بتسمم الحمل
 

 وداليا احمد3محمد شحاته، 2 سلوي فايز، 1 فاطمة طه،1ألفت شاكر،1
 3قسم الصحة العامة، 2قسم النساء  و التوليد، 1قسم الكيمياء الحيوية الطبية

 جامعة القاهرةكلية الطب 
 

يعد تسمم الحمل حالة مرضية مضادة لتكون األوعية الدموية و يمكن اكتشافها عن طريق قياس تركيز  :خلفية
و عامل النمو المشيمي (sVEGFR-1  (1مستقبالت عامل نمو بطانة االوعية الدموية الذائب -  (PlGF و (

) في دم االم قبل ظهور عالمات المرض. NOأكسيد النيتريك (
) و تركيز كل من مستقبل عامل نمو UADV: دراسة دور دوبللر الشريان الرحمي (الغرض من هذا العمل

 و أكسيد النيتريك عامل نمو المشيمة و في دم االم وذلك للتنبؤ بتسمم الحمل في 1بطانة االوعية الدموية الذائب
السيدات االكثر عرضة و مقارنة هذة العوامل في المريضات بتسمم الحمل البسيط و الشديد. 

 مريضة بتسمم الحمل تم تقسيمهن حسب شدة المرض الي مجموعتين: 112: أجريت هذه الدراسة علي الطرق
 من 27-22) بين االسبوع UADVبسيطة وشديدة. أخذت عينات الدم وكذلك تم عمل دوبللر الشريان الرحمي (

 PlGF و sVEGFR-1الحمل. تم تقييم وجود ثلمة ارتخائية مبكرة في دوبللر الشريان الرحمي. تم قياس كل من 
). Colorimetric Assay بواسطة القياس الضوئي (NO) و قياس Immunoassayبواسطة القيلس المناعي (

 و sVEGFR-1 ، ساهم كل من UADV: في المريضات الالئي اظهرن نتائج غير طبيعية بواسطة النتائج
PlGF و NO في التعرف علي المريضات الالئي أصبن بتسمم الحمل البسيط و الشديد. و قد و جد أن 

sVEGFR-1 و NO هما األكثر دقة في التنبؤ بتسمم الحمل يليهم PlGF ،في المريضات ذوات التسمم الشديد .
. NO هو األكثر دقة في التنبؤ يليه sVEGFR-1وجد أن 

امكانية التنبؤ بتسمم الحمل في المريضات ذوات المستويات الدموية المرتفعة  : هذه النتائج تبرهن علىاالستنتاج 
. NO و PlGF مصحوبة بانخفاض لمستوي كل من sVEGFR-1من 

 
 
 

http://www.medscape.com/medline/publicationbrowser/123?pmid=7943106�
http://www.medscape.com/medline/publicationbrowser/123?pmid=7943106�
http://www.medscape.com/medline/publicationbrowser/123?pmid=7943106�

	The current  study showed significantly decreased maternal NO product serum levels in mild and severe cases and suggested that it is a predictor for the occurrence of mild and severe preeclampsia which is consistent with the results of Ebru et al(38) ...

