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Abstract

Angiogenesis, the development of new dlogessels, is a
fundamental physiological process. It also plagsitecal role in avariety
of different pathologic conditions, including tungyowth and metastasis.
New blood vessels in tumors can grow by sproutimagnf pre-existing
vessels or by recruitment of rare, circulating bamarrow-derived
endothelial progenitor cells. A variety of diffeterangiogenesis
stimulators and inhibitors have been discoveretlithog VEGF, integrin
and Semaphorins. Angiogenic switch which cause #@clswirom the
anti- to pro-angiogenic state depends on geneitt environmental
factors. Antiangiogenic therapys one of the promising tumor therapies
that target tumor vasculature or angiogenic facessVEGF-targeted

therapy, integrin targeting agents and vasculaupisg agents.
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I ntroduction

| ntroduction

Angiogenesis, the development of new blood vessmsa
fundamental physiological process that promotes rgomic
development, tissue repair and fertility, yet théo promotes chronic
inflammation, tumour growth and tumor metastaseswNblood vessels in
tumours can grow by sprouting from pre-existing sets or by
recruitment of rare, circulating bone marrow-dediveendothelial
progenitor cells(Carmeliet, 2005). Tumor cells, macrophages and
fibroblasts within tumours can secrete factors, hsugs vascular
endothelial growth factor (VEGF), that induce bloeogssel growth in
tumours. Basic and clinical studies indicate thaippsession of
angiogenesis can inhibit tumour progression andstasigFerrara and
Kerbel, 2005).

VEGF mediates numerous changes within the tumoscutature,
including endothelial cell proliferation, migratipmvasion, survival,
chemotaxis of bone marrow-derived progenitor cellgascular
permeability and vasodilation. The mammalian VE@Gmify consists of
five glycoproteins referred to a8EGFA, VEGFB, VEGFC, VEGFD
and placenta growth factor. The best characterfettie VEGF family
members is VEGFA (commonly referred to as VEGF),iciwhis
expressed as various isoforms owing to alternapleing that leads to
mature 121-, 165-, 189- and 206-amino-acid prot@iisklin and Ellis,
2005).




I ntroduction

Many lines of investigations implicate integrinshish are key
regulators of endothelial cell migration and sualj\as key regulators of
tumour angiogenesis. Like angiogenesis, lympharmgiegis — the
growth of new lymphatic vessels — promotes tumoetastasi§Roma
et al., 2006).

Tumour cells induce the growth of new lymphatic seds within
tumours and draining lymph nodes, enhancing deaaded trafficking to
lymph nodes; increased lymphatic vessel densitytumours is also
associated with increased metastasis to lymph n@dieskawa et al.,
2005). New findings indicate that selected integrins caodulate
lymphangiogenesis and may thereby affect tumoumstasis.In vitro
and in vivodata have implicated a number of endothelial cgdigrins in
the regulation of cell growth, survival and migaatiduring angiogenesis.
These integrins include the heterodimeifl, a2B1, 0a4p1, a5p1, a6p1,
a6p4, a9B1, avp3 andavp5 (Avraamideset al., 2008).

The semaphorins were initially described as axddagce factors
that affect the development of the central nerveystem. However,
semaphorin receptors belonging to the neuropilid plexin families
were subsequently found to be expressed by multypes of cells,
including endothelial cells and many types of cancells. These
observations were followed by studies that indiddbat the semaphorins
can modulate the behaviour of cancer cells andtaedal cells, and that
various semaphorins can either promote or inhibitdur angiogenesis
and tumour progression by multiple mechanigheufeld and Kessler,
2008).




I ntroduction

The long-standing proposition that induction of aific
angiogenesis is a hallmark of cancer is now sollbunded in researchs
involving genetic and pharmacological perturbatafnelements in the
vascular regulatory circuitry. The ‘angiogenic shit is increasingly
recognized as a rate-limiting secondary event in ltistage
carcinogenesis, as documented in animal modelsanter. That this
acquired capability is functionally important foramfestation of the
disease has been further validated by the approf/ahngiogenesis
Inhibitors as cancer therapeutics, most notably eaegeting the vascular
endothelial growth factor (VEGF) pro-angiogenic reting pathways
(Folkman, 2007).

The pioneers of the clinical proof-of-cept for angiogenesis
inhibitors are bevacizumab (Avastin, Genentech/Roche), a ligand-
trapping monoclonal antibody, and two kinase irtoits Sorafenib
(Nexavar, Bayer) andunitinib (Sutent, Pfizer)) targeting the VEGF
receptor (VEGFR}yrosine kinases, principally VEGFRBergers and
Hanahan, 2008).

The inhibition of VEGF signalling may aftetumour growth
through several mechanisms. These different meshmnihave a more or
less important role depending on tumour tyidetzer et al., 2007).

Aim of thework:

This study aimed to review the basic @ptes of tumour
angiogenesis and the advances in its pathogenesis, especial
empathize on the role of VEGF , intergrins and pteeently discovered
molecules. In addition we will review the emergingle of VEGF

inhibitors as a molecular targeted therapy.




