
VASCULOGENESIS is the ex novo formation of blood vessels from differentiating 

angioblasts and their following organization into a primordial vascular network

ANGIOGENESIS is the formation of new capillaries from  pre-existing vessels



POSITIVE 
REGULATORS

Fibroblast growth factors

Placental growth factor

Vascular endothelial growth
factor

Transforming growth factors

Angiogenin

Interleukin-8

Hepatocyte growth factor

Granulocyte colony-
stimulating factor

Platelet-derived endothelial 
cell growth factor

Angiopoietin 1

NEGATIVE 
REGULATORS
Thrombospondin-1

Angiostatin

Interferon alpha

Prolactin 16-kd fragment

Metallo-proteinase inhibitors

Platelet factor 4

Genistein

Placental proliferin-related 
protein

Transforming growth factor
beta

Endostatin

























Angiogenesis 

Process

1. Due to diseased or injured tissue angiogenesis growth factors (proteins) are 

released to nearby tissues.

2. These proteins bind to receptors on endothelial cells of neighboring blood 

vessels.

3. EC’s are activated and signals are sent for the production of new molecules 

(enzymes).

4. Tiny holes are made in the basement membrane of the preexisting blood vessel 

by the enzymes.

5. The EC’s divide and travel to the diseased tissue (tumor).

6. New blood vessel  tubes are formed by sprouting EC’s that roll up.

7. These tubes connect to form blood vessel loops that circulate blood.

8. Blood flow begins once the tubes are stabilized by special muscle cells.















Tip cells

• Apex of sprout

• Hightly motile

• Exend numerous filopodia

• Tubeless

• Non proliferative phenotypes





Upen activationf Notch signalling stalk cell inhibit excess sprout formation

through down-regulation of expression of VEGF receptor











Capillary replication and remodeling

Intravascular process (unseen by standard light microscopy)



Intussusceptive pillar is compose of endothelial membrane, 

occasional myofibroblast and rare pericytes



Basement membrane is degraded and 

tip cells project into the extracellular

matrix

Basement membrane is not degraded. 

Endothelial cell projections are not

oriented into the extracellular matrix

(across the vessel lumen)

Endothelial cells projections are 

believed to contein contractile and 

shape consistent with filopodia

No gradient to guide endothelial cell

projection
gradient to guide endothelial cell

projection


