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DESCRIPTION
Angiogenesis is the process of new blood vessel formation in the 
body. It is a critical process for a variety of physiological 
functions, including tissue repair, embryonic development, and 
the growth and spread of tumors. The regulation of angiogenesis 
is complex and involves a balance of pro-and anti-angiogenic 
factors.

It plays a central role in the pathogenesis of various diseases, 
including cancer, cardiovascular disorders, and chronic 
inflammatory conditions. Understanding the mechanisms 
governing angiogenesis has paved the way for the development of 
targeted therapies that aim to inhibit or promote blood vessel 
formation based on specific disease contexts. Continued research 
into the intricate processes and signaling pathways involved in 
angiogenesis will be critical in identifying novel therapeutic 
targets and optimizing treatment strategies.

Process of angiogenesis

It occurs through a series of steps that involve the activation of 
endothelial cells, which are the cells that line blood vessels. The 
first step is the release of pro-angiogenic factors, such as Vascular 
Endothelial Growth Factor (VEGF), which stimulate the 
activation and proliferation of endothelial cells. The second step 
is the degradation of the Extracellular Matrix (ECM), which 
creates a path for the new blood vessels to grow. The third step is 
the migration of endothelial cells towards the source of pro-
angiogenic factors. The fourth step is the formation of new blood 
vessels through the assembly of endothelial cells into tubular 
structures, which are stabilized by the recruitment of pericytes.

Regulation of angiogenesis

The regulation of angiogenesis is complex and involves a balance 
of pro-and anti-angiogenic factors. Pro-angiogenic factors include 
VEGF, Fibroblast Growth Factor (FGF), and Platelet-Derived 
Growth Factor (PDGF). Anti-angiogenic factors include 

Thrombospondin-1 (TSP-1), angiostatin, and endostatin. The 
balance of pro-and anti-angiogenic factors is critical for 
maintaining vascular homeostasis. In addition to these factors, 
angiogenesis is also regulated by mechanical forces, such as shear 
stress and matrix stiffness. Shear stress, which is the frictional 
force generated by blood flow, can activate endothelial cells and 
promote angiogenesis. Matrix stiffness, which is the rigidity of 
the ECM, can also regulate angiogenesis by influencing the 
activation and proliferation of endothelial cells.

Implications in disease

Angiogenesis is involved in a variety of diseases, both 
pathological and physiological. In cancer, for example, 
angiogenesis is critical for the growth and spread of tumors. 
Tumors secrete pro-angiogenic factors, which promote the 
formation of new blood vessels to supply the growing tumor with 
nutrients and oxygen. Anti-angiogenic therapies have been 
developed to target this process, with drugs like bevacizumab 
(Avastin) blocking the activity of VEGF to inhibit angiogenesis 
and tumor growth. Angiogenesis is also involved in 
cardiovascular disease. The formation of new blood vessels is 
critical for the repair and regeneration of damaged heart tissue 
after a heart attack. However, excessive angiogenesis can also 
contribute to the progression of atherosclerosis, a condition 
where plaque builds up in the arteries and restricts blood flow. 
In this context, anti-angiogenic therapies may have beneficial 
effects by reducing the growth of new blood vessels and limiting 
the progression of atherosclerosis.

In addition, angiogenesis is involved in many other diseases, 
including diabetic retinopathy, age-related macular degeneration, 
and rheumatoid arthritis. In diabetic retinopathy and age-related 
macular degeneration, abnormal angiogenesis in the retina can 
lead to vision loss. In rheumatoid arthritis, angiogenesis is 
involved in the formation of new blood vessels in the synovium, 
which contributes to the inflammation and joint damage 
characteristic of the disease.
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