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1. Early development of CVS

2. Sources of cells

3. General events

4. Vasculogenesis

5. Angiogenesis 

Outline -1: General Principles



1. Site and induction

2. Cardiac precursor cells

3. Origin of cardiac mesodermal cells

4. Formation of primitive heart tube

5. Transformation of heart tube

6. Derivatives of heart tubes

Developmental disorders

Outline-2:Cardiogenesis



1. Precedes other organs

2. To serves needs of other systems

3. Starts development day 15 

4. Heart starts pumping on day 22

5. Essential for embryonic viability 

Early Development of CVS



1. Splanchnic mesoderm

2. Yolk sac 

3. Neural crest

4. Coelomic epithelium 

Sources of Cells -1



Sources of Cells - 2



1. Specification

2. Differentiation

3. Proliferation

4. Migration and aggregation

5. Morphogenesis

6. Cell – cell and cell – matrix interaction

General Events of Development
-1



General Events of Development
-2



1. De- novo formation of blood vessels

2. Forms the heart and vessels in 

endodermal and mesodermal derivatives 

3. Prenatal and postnatal

4. Regulated by FGF-2, VEGF, PDGF

5. The precursor  cell is hemangioblast

Vasculogenesis  - 1



Vasculogenesis  - 2



1. Establishment of angioblastic cell lineages 

2. Formation of blood Islands

3. Canalization  

4. Development of vascular networks

5. Vascular remodeling 

Vasculogenesis  - 3: Steps



Vasculogenesis  - 4



1. New vessels  form from pre-existing ones

2. Prenatal and Postnatal

3. Vascularisation of ectodermal / mesodermal 
organs

4. Stimulated by tissue hypoxia

5. Regulated by FGF, VEGF,TGF, 
PDGF,Angiopoetins,MMPs, integrins 

6. Can be sprouting or spliting (interssusceptive)

Angiogenesis - 1



Angiogenesis-2: Sprouting  



Angiogenesis-3: Splitting 



1. Degradation of basement membrane 

2. Migration of endothelial cells

3. Alignment of endothelial cells

4. Alignment of muscles cells

5. Re-establishment of basement membrane

6. Vascular  remodelling 

Angiogenesis-4: Steps



1. Site and induction

2. Cardiac precursor cells

3. Origin of cardiac mesodermal cells

4. Precursors of the heart tube

5. Formation of primitive heart tube

6. Transformation of heart tube

7. Derivatives  of  the heart tube

Cardiogenesis 



Cardiogenic area: rostral to neural tube and 
oro-pharyngeal membrane

Cardiogenesis: site

B



1. Influenced by cross-talk with surrounding 

layers

2. Induced by anterior endoderm

3. Involves TGF – ß, BMP, FGF- 2, nodal activin 

4. Regulation is time and space determined

Cardiogenesis: induction 



CELL ORIGIN

• Cardiac mesodermal cell • Splanchnic Mesoderm

• Pro- epicardium • Septum transversum, 

sinus venosus

• Cardiac neural crest cell • Neural crest

Cardiac precursor cells - Origin



Cardiac precursor cells -Derivatives



Precursors of primitive heart tube



Formation of heart tube



1. Fusion

2. Elongation

3. Constriction

4. Ballooning

5. Looping

6. Partitioning 

Transformation of Heart Tube



Fusion



1. Proliferation of primary cardiac mesodermal 

cells 

2. Addition of myocardial cells from pharyngeal 

mesoderm

Elongation -1



Elongation -2 

Progressive addition of second heart field progenitor cells (dark blue) to the 

elongating heart tube between 7.5 and 9.5 d of mouse development. In the 

midgestation heart (right), second heart field–derived parts of the heart are 

indicated in blue. (From Kelly 2012; reproduced, with permission.)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4200205/#A015750C30


Constrictions / Parts



Ballooning



Looping



Derivatives of Heart Tube



1.Disorders of Vasculogenesis and 

Angiogenesis e.g

 Keloids 

 Uterine Fibroids

 Tumor growth

 Diabetic retinopathy

2. Cardiac Bifida

Developmental disorders



Keloids



Uterine Fibroids



Tumor



Diabetic retinopathy



Cardia bifida


