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Abstract: Angiogenesis is the process of formation of new capillaries from preexisting blood vessels.
Angiogenesis is involved in normal physiological processes, and plays an important role in tumor invasion
and development of metastases. Vascular endothelial growth factor (VEGF) plays a key role in angiogenesis.
VEGF is a mitogen for vascular endothelial cells and stimulates their proliferation. By inhibiting the
biological activity of VEGF, and then signal cascades with neutralizing VEGF antibodies and signal
inhibitors, may negatively regulate the growth and metastasis. Anti-angiogenesis therapy is less toxic than
chemotherapy. Angiogenesis is a multistep and multifactorial process, and therefore, can be blocked at
different levels. In this review article, the authors present the synthesis of novel inhibitors of angiogenesis,
together with the results of biological tests in vitro, and in some cases, state trials.
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1. INTRODUCTION

Mostly all of us possess occult, cancerous lesions
that for many will not progress to symptomatic disease.
Thus, for most people, tumor will become dormant and
not progress, while only in some cases will it become a
symptomatic disease. Cancer dormancy is defined by
stable or very slow tumor growth, which can occur at
the cellular level as a malignant cell remaining quies-
cent for a long period before awakening. The explana-
tion, proposed for tumor dormancy is based on the
achievement of a balance between stimulation and in-
hibition of angiogenesis. This mechanism describes a
phenomenon known as concomitant tumor resistance
(CR) [1]. CR is a phenomenon in which the growth of
secondary tumor implants does not affect the tumor-
bearing host [2].

Angiogenesis is a process based on the formation of
new blood capillaries from pre-existing vessels [3, 4].
It is not only involved in normal physiological proc-
esses such as pregnancy, organ development, menstrual
cycle and wound healing, but also plays a crucial role
in tumor growth, invasion and development of metasta-
sis [3, 5].
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As a result of physiological angiogenesis the fully
formed functional new blood vessels characterized by
the correct shape and size, are regular, and the vascular
network has a full differentiation arterio-venous [6]. In
the case of carcinogenesis, the newly formed vessels
characterized by immaturity with numerous openings
along their walls are highly disorganized due to bizarre
form [3].

Angiogenesis is regulated by endogenic stimulators,
such as vascular endothelial growth factor (VEGF),
fibroblast growth factor (FGF), angiopoietins, platelet
derived growth factor (PDGF), hepatocyte growth fac-
tor (HGF/SF), angiogenin, angiopoietins-1 (Ang-1),
platelet-derived  endothelial cell growth factor
(PDECGF), interleukin-8 (IL-8), insulin-like growth
factors (IGFs), prostaglandin E (PG-E), tissue factor
(TF), transforming growth factor  (TGF-B) [7-13], and
by endogenic inhibitors, such as thrombospondin-1
(TSP-1), angiostatin, endostatin, restin, vasostatin, an-
giopoietin-2 (Ang-2) and the digestion product of os-
teopontin [11, 14-16].

The process of angiogenesis is also facilitated by

enzymes proteolytic extracellular matrix, fibrinolytic
factors, and integrins [11, 17].

Of the many the above-mentioned factors stimulat-
ing angiogenesis process vascular endothelial growth
factor (VEGF) plays a key role [18]. It regulates both
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