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1. INTRODUCTION

Angiogenesis (also known as neovascularization) is
defined as the process that involves the formation of new blood
vessels from a pre-existing vessel bed, which is distinct from
vasculogenesis, the de novo differentiation of endothelial cells
(ECs) from bone marrow-derived stem cells (angioblasts)
(Folkman, 1995). It is a complex process involving extensive
interplay between cells e.g. endothelial cell, soluble factors e.g.
vascular endothelial growth factor (VEGF), and extracellular

Matrix (ECM) components (Liekens et al, 2001).

The development of the blood vasculature is a complex
process that begins when progenitor cells (angioblasts)
differentiate into endothelial cells, coalesce and form the first
vessels in the embryo (vasculogenesis). These embryonic
vascular tubes give rise to new vessels by branching or
sprouting (angiogenesis) that in turn can elongate, enlarge,
mature or regress (vascular remodeling) in response to different
stimuli. These processes are vital in the developing embryo but

are mostly absent in the adult (Carmeliet , 2000).

Angiogenesis was initially described in malignant
tumors. It has been described subsequently in inflammatory

lesions and in benign neoplasms (Arbiser, 1998).




Angiogenesis 1s involved in the pathogenesis of several
dermatological diseases such as hemangiomas, angiosarcoma,
malignant melanoma, non-melanoma skin cancer (basal and
squamous cell carcinoma), psoriasis, viral warts, pyogenic
granuloma, rosacea, keloid scars, venous and arterial ulcers,
scleroderma, vasculitis and vascular malformations such as

Sturge-Weber syndrome (Bhushan et al., 2002).

Angiogenesis is under the control of both stimulatory
(proangiogenic) and inhibitory regulators. Proangiogenic
factors include: vascular endothelial growth factor (VEGF),
basic fibroblast growth factor (bFGF), epidermal growth factor
(EGF), hepatocyte growth factor (HGF), granulocyte colony-
stimulating factor (G-CSF), platelet derived growth factor
(PDGF), tumour necrosis factor-o (TNF-a), transforming
growth factor-Bl1 (TGF-B1), interleukins (IL-3,-8), cathepsin,
a,P; integrin, angiopoietin-1 (Ang-1), angiopoietin-2 (Ang-2),
angiotropin, angiogenin, erythropoietin, hypoxia, nitric oxide
synthetase, prostaglandin E, plasminogen activator inhibitor-1
and thrombopoietin. Antiangiogenic factors include;
thrombospondin-1 and-2, tissue inhibitor of metalloproteinase-
1,-2,-3 and-4, angiostatin, endostatin, prolactin,  restin,
tumstatin, arresten, vasostatin, interleukin-1,-4,-10,-12 and-18,

interferon-a,-B,-y, platelet factor-4, 1,25 vitamin D3, retinoic
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acid, angiotensin and angiotensin-2-receptor (Madhusudan &

Harris, 2002).

Understanding the biology of growth factors and signal
transduction have led to insights on how angiogenesis is
regulated and ultimately may lead to further therapies for
benign and malignant tumors and inflammatory conditions.
Finally, drugs used by dermatologists may have antiangiogenic
activity that may underlie their efficacy in skin disease

(Arbiser, 1999).

Angiogenesis-targeted therapies are under trial for the
management of several diseases. Several studies are concerned
with the clinical applications of angiogenesis. It is used as a
parameter in the prognosis of cancer as angiogenesis is one of
the crucial steps in the pathogenesis of tumours (Liekens et al.,

2001; Herbs et al., 2007).

A major advantage of future antiangiogenic therapy for
skin disease may relate to the delivery of these blood vessel-
modulating treatments. Using either topical or intralesional
routes, dermal vessels may be able to be targeted locally
without the risks inherent to a systemic approach. This is
essential as the inappropriate systemic downregulation of

neovascularization  could  adversely affect essential
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