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DESCRIPTION

Angiogenesis, the process of new blood vessel formation from 
existing vasculature, plays an important role in physiological 
functions, such as growth and healing. However, in the context 
of cancer, uncontrolled angiogenesis is a feature of tumor 
development and progression, enabling tumors to grow beyond a 
minimal size and metastasize to distant sites. Angiogenesis 
inhibitors have emerged as a potential therapeutic strategy to 
combat cancer by targeting this essential process. This study 
explains the mechanisms, types, applications, challenges, and 
future directions of angiogenesis inhibitors in cancer therapy.

Angiogenesis is a complex biological process regulated by a 
balance between pro-angiogenic and anti-angiogenic factors. Key 
pro-angiogenic factors are Vascular Endothelial Growth Factor 
(VEGF) a primary mediator of angiogenesis, VEGF promotes 
endothelial cell proliferation and migration. Fibroblast Growth 
Factors (FGFs) these factors are involved in the proliferation and 
differentiation of endothelial cells. Platelet-Derived Growth Factor 
(PDGF) plays a role in stabilizing blood vessels by recruiting 
pericytes. Thrombospondin-1 (TSP-1) a potent inhibitor of 
angiogenesis that disrupts endothelial cell proliferation. angiostatin 
a fragment of plasminogen that inhibits endothelial cell growth and 
migration.

The balance between these factors determines the angiogenic 
status of a tissue, with an imbalance often leading to 
pathological conditions such as cancer angiogenesis inhibitors 
can disrupt the angiogenic process through various mechanisms 
blocking vegf signaling many angiogenesis inhibitors target the 
VEGF pathway, preventing its interaction with endothelial cells. 
By inhibiting VEGF receptor activation, these agents can 
effectively hinder endothelial cell proliferation and new vessel 
formation disrupting endothelial cell survival some inhibitors 
induce apoptosis in endothelial cells, reducing their viability and 
capacity to form new blood vessels modulating the tumor 
microenvironment angiogenesis inhibitors can alter the tumor 
microenvironment by affecting the balance of pro- and anti-
angiogenic factors, leading to reduced vascularization and tumor 
growth.

Targeting pericytes and extracellular matrix

In addition to directly affecting endothelial cells, certain 
inhibitors target pericytes (supporting cells of blood vessels) and 
the extracellular matrix, disrupting the stability and integrity of 
newly formed vessels. Angiogenesis inhibitors can be categorized 
into several classes based on their mechanisms of action and 
source.

Monoclonal antibodies: These are designed to specifically target 
angiogenic factors. For example, bevacizumab (avastin) is a 
monoclonal antibody that inhibits VEGF, widely used in various 
cancers, including colorectal and lung cancer. Small molecule 
inhibitors these agents can interfere with multiple pathways 
involved in angiogenesis. Sunitinib (sutent) and sorafenib 
(nexavar) are examples of small molecules that inhibit tyrosine 
kinases involved in angiogenesis and tumor growth.

Natural compounds: Various natural products exhibit anti-
angiogenic properties. Compounds such as curcumin, resveratrol, 
and quercetin have shown potential in preclinical studies to 
inhibit angiogenesis through different mechanisms.

Peptide-based inhibitors: These are short chains of amino acids 
that can mimic the action of anti-angiogenic factors. For 
instance, synthetic peptides derived from thrombospondin-1 
have demonstrated anti-angiogenic activity. Gene therapy 
approaches this novel strategy involves delivering genes encoding 
anti-angiogenic factors directly to tumors, potentially leading to 
localized expression of inhibitory signals. Angiogenesis inhibitors 
represent a important advancement in the fight against cancer, 
addressing one of the fundamental processes that sustain tumor 
growth and metastasis. While significant progress has been made 
in understanding their mechanisms and clinical applications, 
challenges remain in optimizing their use and overcoming 
resistance. Future research and innovative strategies will be 
essential in harnessing the full potential of angiogenesis 
inhibitors, ultimately improving outcomes for cancer patients 
and advancing the field of oncology. Through continued 
investigation and development, angiogenesis inhibitors may 
significantly shape the future landscape of cancer therapy, 
providing hope for better management and treatment of this 
complex disease.
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