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Introduction

Introduction

Ovarian cancer is the leading cause of mortality in
gynecologic malignancies and the fifth most common
cause of death among all malignancies in women. The
patient's best chance for prolonged survival is provided
through complete resection of all macroscopic disease.
The prognosis is worse if the patients have 2cm or larger
residual tumor after primary cytoreductive surgery. For
this reason, the prediction of optimal resectability is
important (Saygili et al, 2002).

Angilogenesis is an essential requirement for tumor
growth and metastasis. Without angiogenesis, tumors
grow as in situ and will not expand beyond 2-3mm in
diameter. VEGF is the most important angiogenic factor
(Shen et al., 2000).

VEGF is crucially involved in various steps of
ovarian carcinogenesis. VEGF expression as well as
serum levels were shown to be associated with dismal
prognosis of ovarian cancer (Shortened disease — free and
overall survival) (Hefler et al., 2006).

Currently, angiogenesis appears to be the most
promising therapeutic target for ovarian cancer and
large phase III trials with anti angiogenic therapeutics
are conducted world wide (Mahner et al, 2010).




Aim of the Work

Aim of the Work

Evaluation of preoperative serum VEGF levels in
ovarian carcinoma in relation to various clinical,
surgical and pathological variables (age, histo-
pathological type, stage, grade, omental and L.N
metastasis, presence of ascites, level of cytoreduction

and recurrence).

Follow up of cases of ovarian cancer with serial
evaluations of serum VEGF, 3,6 and 12 months

postoperatively.

Correlation between serum VEGF and CA125 levels.
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Chapter (1)

Biology of Vascular Endothelial
Growth Factor

Structure of VEGF:

Vascular endothelial growth factor (VEGF) is a
disulfide-linked, 34-45 KD homodimeric glycoprotein
expressed by a wide variety of normal and transformed
cells. Alternatively known as vascular permeability
factor (VPF), VEGF was originally noted for the ability to
Increase microvascular permeability, and subsequently

for the capacity to act as a selective endothelial mitogen
(Nowak et al., 2008).

VEGF/VPF is a basic, heparin binding, glycoprotein,
which binds specifically to receptors on endothelial cells.
It has specific mitogenic activity on endothelial cells, and

it 1s apparently devoid of mitogenic activity for other cell
types (Woolard et al., 2009).

Members of the VEGF family include VEGF-A
(hereafter VEGF), VEGF-B, VEGF-C, VEGF-D and
VEGF-E (a virally encoded protein) and placental growth

factor (PIGF), all showing various degrees of homology
with VEGF (Girling and Rogers, 2009).
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The most significant of the VEGF family is VEGF-A
that 1s produced in five isoformes, generated by
alternative splicing of the VEGF-A gene (Fraser, 2006).

The isoformes are composed of 206-, 189-, 165-, 145-
, and 121-amino acid residues (fig. 1). The shorter
1sofmres, VEGF 145 and VEGF 121, are acidic, do not
bind heparin, and are secreted peptides that may act as
diffusible agents. The longer isoformes, VEGF-189 and
VEGF-206 are basic, with a high affinity for heparin, and
remain sequestered in the extra cellular matrix,
presumably bound to heparan sulfate proteoglycans.
VFGF-165 which is the predominant molecular species is

in part secreted and in part matrix bound (Ferrara, 2004).
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Fig. (1): Structural motifs of VEGF exonic regions in the cDNA
that encodes VEGF/ VPF products, full-length form VEGF206,

and alternatively spliced transcripts encoding 121-, 145-, 165,
and 189-aa VEGF isoformes (Geva and Jaffe, 2000).
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The various isoforms not only differ in efficiency of
secretion and affinity for heparin, but also in the relative
potency of vascular permeabilizing and mitogenic
activities (Bastide et al., 2008).

The human VEGF-A gene has been localized to
chromosome 6p21.3, composed of eight exons, separated
by seven introns (Geva et al., 2000).

The primary VEGF-A transcript derives from a
single VEGF-A gene, coding for eight exons. The amino
acids encoded by exons 1 to 5 and 8 are conserved in all
1soformes, whereas variable alternative splicing occurs in
exons 6 and 7, which encode two distinct heparin-binding
domains. The presence or absence of these domains
influences solubility and receptor binding. The heparin-
binding domain encoded by exon-6 determines binding to
the extra-cellular matrix, and therefore isoformes
containing this domain (VEGF-A 189 and VEGF-A 206)
are bound tightly to cell surface heparin- containing
proteoglycans in the extra-cellular matrix, whereas those
lacking the domain are diffusible. VEGF-A 165, which
contains only one heparin-binding region encoded by
exon’7, is moderately diffusible, and VEGF-A 121, which
lacks the domains encoded by both exons 6 and 7 is
highly diffusible (Hoeben et al., 2004).

Plasmin liberates the heparin binding forms of
VEGF that can bind to cell-surface and extracellular
5




