Jemds.com Original Research Article
SERUM VASCULAR ENDOTHELIAL GROWTH FACTOR LEVELS IN NORMAL EARLY PREGNANCIES AND
RECURRENT ABORTION PATIENTS

Renu Baliyan Jeph!, Sneh Agarwal?, Vijender Jeph3, Smita Kakar+, Usha Gupta®, Anita Tuli6

1Associate Professor, Department of Anatomy, Vardhaman Mahavir Medical College and SJH, New Delhi, India.
2Director Professor and HOD, Department of Anatomy, Lady Hardinge Medical College, New Delhi, India.
3Associate Professor, Department of Pathology, Santosh Medical College, Ghaziabad, Uttar Pradesh, India.
4Ex-Director Professor, Department of Anatomy, Lady Hardinge Medical College, New Delhi, India.
5Ex-Director Professor, Department of Obstetrics and Gynaecology, Lady Hardinge Medical College, New Delhi, India.
6Director Professor, Department of Anatomy, Lady Hardinge Medical College, New Delhi, India.

ABSTRACT

BACKGROUND
Adequate angiogenesis is required for successful continuation of pregnancy and Vascular Angiogenic Growth Factor (VEGF) is one
of the most important pro-angiogenic factors regulating early placental vascular changes.

MATERIALS AND METHODS

This is a descriptive comparative study. The correlation of angiogenic factor - Vascular Endothelial Growth Factor (VEGF) with
recurrent abortion was evaluated in North Indian pregnant women for 60 patients with a history of Recurrent Abortion (RA)
(Study group) and 60 normal pregnant women of early pregnancy (Control group) through this descriptive comparative study. The
blood samples of the patients were collected to assess the serum level of VEGF by Enzyme-Linked Immunoassay (ELISA) technique
Human VEGF-A BIOLISA kit. The concentration of circulating VEGF-A was evaluated by using Mann-Whitney U tests. The quantitate
assay used in the present study analysed VEGF-165 isoform, which is a diffusible isoform of VEGF.

RESULTS
This variation was staggering being many times lower in RA as compared to normal early pregnant women.

CONCLUSION
The study concluded that alteration (Decreased) in the levels of VEGF may be related with RA.
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BACKGROUND
The recurrent pregnancy loss is defined as three or more
consecutive spontaneous abortions. Most of these losses are
unrecognised and affect around 1% of the childbearing
population.(12) Adequate and appropriate vasculogenesis and
angiogenesis are requirements for successful continuation of
pregnancy.® In the initial stages of pregnancy (1 - 2 weeks),
intact capillaries grow and surround the syncytiotrophoblast
lacunae. These constitute the vascular supply to developing
embryo.) VEGF is one of the most important pro-angiogenic
factors, which regulate early placental vascular changes.()
VEGF is a soluble angiogenic factor produced by epithelial
and stromal cells in upper layers of the uterine endometrium.
The VEGF receptors are expressed in the endothelial cells,
which can stimulate different endothelial functions. VEGF is a
potent mitogen for both microvascular and macrovascular
endothelial cells derived from blood vessels and
lymphatics.(67)
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VEGF adjusts physiological and pathophysiological
vascular development.(®)

VEGF is a sub-family ofgrowth factors, which are
homodimeric glycoproteins of 45,000 Daltons. VEGF-A was
called just VEGF and was the first among the family to be
discovered. The VEGF family comprises in of five
members: VEGF-A, Placenta Growth Factor (PGF), VEGF-B,
VEGF-C and VEGF-D and it exists as various isoforms.(7:9

VEGF are important signalling proteins involved in both
vasculogenesis and angiogenesis, especially in the
development of utero-placental circulation.

Utero-placental insufficiency is important in the
pathogenesis of Intrauterine Growth Retardation (IUGR), pre-
eclampsia and it is also considered to be a cause of various
cases of recurrent abortions left unexplained.(10)

MATERIALS AND METHODS

A descriptive comparative study was conducted in the
Department of Anatomy and the subjects for the study were
obtained from the Department of Obstetrics and Gynaecology
of Lady Hardinge Medical College and Smt. Sucheta Kriplani
Hospital, New Delhi. A total of 120 pregnant subjects were
included in this study, which were divided into a study group
(60 subjects) and control group (60 subjects). The inclusion
criteria in the study group were women in the age of 20 - 35
yrs. with a history of 3 or more spontaneous abortions.
Subjects had a single partner and had no anatomic,
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physiological, hormonal, chromosomal, infective or
autoimmune causes for recurrent abortions. The subjects
included in the control group were of the similar age group
without any history of pregnancy loss and at least one live
birth. Subjects with medical problems like thyroid disorders,
autoimmune diseases, bleeding disorders, endocrine disease
like diabetes mellitus, uterine or any other congenital
abnormality were excluded.

The consent form was provided, and an informed consent
was obtained from all the subjects. A detailed history, clinical
examination and investigations of the subjects were
recorded. Ultrasound of the pelvis was done to rule out any
malformations of the genital tract, which might have been
responsible for abortion. The blood was collected from the
subjects to check the VEGF levels through Enzyme-Linked
Immunoassay (ELISA) technique - Human VEGF-A BIOLISA
kit (Diaclone). The VEGF-165 ELISA is a solid phase sandwich
immunoassay designed to measure the amount of the target
bound between a matched antibody pair.

Statistical Analysis

The circulating VEGF-A concentration of each blood sample
was obtained by calculating the mean absorbance value on
the ordinate and extending a horizontal line to the standard
curve. At the point of intersection, a vertical line was
extended to the abscissa and the corresponding VEGF-A
concentration was read. The data was statistically evaluated
through the Mann-Whitney test, Median and IQR were
calculated.

RESULTS

The serum VEGF levels in the study group comprising of the
recurrent pregnancy loss and the control group comprising of
normal pregnant females are shown below in Table 1 and
Graph 1.

Serum VEGF Study Group Control Group
(pg/mL) n =60 (%) n =60 (%)
0-100 30(50%) 0
100-200 29(48.3%) 0
200-300 - 0
300-400 1(1.6%) 0
400-500 0 0
500-600 0 2 (3.3%)
600-700 0 0
700-800 0 0
800-900 0 4 (6.6%)
900-1000 0 3 (5%)
1000-2000 0 39 (65%)
2000-3000 0 12 (20%)
Table 1
8 4
% o @ Study Group
E o
'g m Control Group
=
° .|

0-100 200-300 400-500 600-700 800-900  1000-
2000

Graph 1. Distribution of patients according to Serum
VEGF Levels in Study Group and Control Group
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Using Mann-Whitney test, the median of Serum VEGF in
control group was 1528.0 pg/mL and the median of Serum
VEGF in the study group was 112.50 pg/mL.

The IQR were 528 pg/mL and 79 pg/mL for the control
group and study group respectively.

DISCUSSION

In the present prospective study, it was found that high levels
of serum VEGF were seen in the serum of the normal
pregnant females in comparison to the serum VEGF levels of
females with Recurrent Pregnancy Loss. In many other
studies, the VEGF levels were found to be higher in the
Recurrent Pregnancy Loss females in comparison to the
normal pregnant females. In the present study, free VEGF was
determined while in most of the other studies total VEGF was
studied. The lower levels in the present study are probably
due to this. The decrease in the levels of VEGF patients can be
explained on the basis of hypothesis involving pro-angiogenic
and anti-angiogenic factors.

Recurrent abortions characterised by inflammatory
infiltrates in the placenta cause defective placental
development, which is the main site of VEGF production and
thus can lead to decreased production of VEGF which
increases the chances of abortion. One more mechanism can
be that the Anti-angiogenic soluble VEGFR1 (SFlt-1) gets
elevated and inhibits the action of VEGF by binding free VEGF
and rendering it inactive. Thus maybe both VEGF and SFlt-1
plays an important role in the pathogenesis of RSA.

Angiogenesis is very important for the endometrium
development, embryo implantation and pregnancy. Increased
levels of VEGF is observed around the pre-implantation
period. It cooperates with multiple endothelial growth factors
to regulate the formation of new blood vessels and vascular
function in the endometrium.!

VEGF also maintain newly formed capillaries, induces
vascular permeability and macrophage chemotaxis. Any
alteration in the levels of this factor can cause abnormal
angiogenesis in endometrium and might lead to failure in
implantation and recurrent miscarriage.(114.6)

This current case-control study conducted on North
Indian population to evaluate the levels of serum VEGF in
normal early pregnancies and recurrent abortions. In the
present study, it was found serum VEGF concentration
increases with the period of gestation during the first
trimester. It has also been found in other studies. Moleskness
et al, 2004 reported a significant rise in the level of VEGF
during early pregnancy.(12)
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In the present study, the mean VEGF concentration in the
patients with recurrent abortion was staggering 14 times
lower in comparison to normal pregnant women. Wheeler’s
also reported an increasing value of serum VEGF with the
period of gestation.(13) Evan et al reported a consistent rise in
maternal serum VEGF levels during the first trimester of
pregnancy.(1Y Few studies have also reported the serum
VEGF levels to be significantly higher in recurrent
spontaneous abortions in comparison to normal
pregnancy.(15) It was also found that the mean serum VEGF
increased in the second trimester in comparison to the first
trimester.

There are few studies that have focused on the expression
of VEGF. Banerjee et al, 2013 observed lower VEGF proteins
expression in the endometrium in women with recurrent
abortions.(16) Lash et al also found reduced expression of
VEGF and VEGFR-2 in cases of recurrent abortions.(17) There
is another study done by Vuorela et al, 2000 observed
decreased expression of VEGF and VEGF receptors in decidua
and villous tissue samples from recurrent pregnancy abortion
cases.(18)

VEGF contributes to the mature functioning blood vessels,
decreased apoptosis of endothelial cells. Decreased
production of VEGF leads to deregulation of the balance
between endothelial and epithelial cells’ apoptosis and
proliferation. This results in a defect in embryogenesis and
damage to mature tissue.(19.20)

Therefore, it has been observed that the reduced
capability of normal tissue to regulate VEGF under stressful
conditions like placenta formation will lead to the formation
of a blood vessel network, which has a very high apoptotic
tendency. This explains detachment of placenta and
spontaneous abortions. Reduced expression of VEGF has
been linked with spontaneous miscarriages likely due to
defective factor and placental angiogenesis.(21) This indicates
that there is a relationship between early recurrent
spontaneous abortion and VEGF and low levels of VEGF may
be associated with the pathogenesis of recurrent pregnancy
abortion.

CONCLUSION

The present study suggests that alteration in the levels of
VEGF contribute to recurrent miscarriages. Although, the
definitive role of VEGF in the pathogenesis of recurrent
pregnancy loss needs to be further investigated.
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