
Angiogenesis = growth of blood vessel sprouts from 

capillary blood vessels

Depends on angiogenic factors and their inhibitors

Angiogenesis is required for 

• growth of many normal tissues

• repair of many damaged tissues

• increase in adipose tissue

• tumour growth
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Blood vessel structure

• Focus on capillaries: 

–structure varies between tissues

• Endothelial cells

• Pericytes

• Smooth muscle cells 



Regolation of 

angiogenesis





VEGF





















VEGF is a diametric glycoprotein and acts via tyrosine kinase receptors 1 ,2 3, and NRP 1 & 2 

receptors; predominantly located on endothelial cells (Devries et al., 1992) All members of 

VEGF family stimulate cellular responses by binding to tyrosine kinase receptors on cell

surface, causing them to dimerize and become activated through transphosphorylation. 

Neuropilin-1 and Neuropilin-2 co-receptors, which bind selectively VEGF165 that encode

VEGF specific tyrosine-kinase receptors. 









- basal membrane is degradate and tip cells project into 

extracellular matrix

- gradient to guide endothelial cells projection



Tip cells

• Apex of sprout

• Hightly motile

• Exend numerous filopodia

• Tubeless

• Non proliferative phenotypes





- occurs in the virtual absence of endothelial cell proliferation

- requires only 4–5 h for completion

- is present only in structures in rapid neovascularization



Pillars are non-sprouting angiogenesis features



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



Primordial and primary follicles do not have a specific vascular network

Vascular preantral follicle is organized:

- a ring of blood vessels near to basal membrane

- spots of vessel at the periphery of basal membrane

Antral follicles present two concentric blood vessel networks connected to each 

other by anastomotic vessels

In atretic follicles the the first vascular network that is reduced the inner network 



analysis of VEGF expression revealed that the angiogenic stimulus 

progressively increases passing from class 3 to classes 4-5 preantral follicles



VeGF

Antral Follicle Atretic Follicle

The persistence of active inner 

capillary network evidenced the 

importance of the a correct trophic 

supply of oxygen and metabolites 

both to the avascular granulosa 

compartment and to the germinal 

cells

VEGF in follicular fluid suggest a different solubility of the protein secreted



Late periovulatory follicles 

- acquiring an undulated aspect 

- present non sprouting and sprouting angiogenesis


