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Lung Characteristics

Hypoplasia
Reduced airway branching
Diminished vascularization
Reduced alveolar number



Premature birth
Intrauterine inflammation
Ventilation/oxygen



5-10% of all births
75% of neonatal deaths
85% of all neonatal         
complications



Lung Characteristics

Arrested lung growth
Decreased
alveolarization
Dysmorfic
vascularization

Born: 26 wk; Biopsy: 7 mth

AS



-Growth
-Differentiation
-Morphogenesis

Requirement s of Lung Development



Factors

Foxf2a, TTF-1, GATA-6, Gli2 and Gli3, 
RA/RAR

trachea

Foregut



Transcript ion Factors Growth Factors
Nkx2.1(TTF-1) FGF10/FGFR2-IIIb
Hoxa5

Human

Mouse



Question: What guides branching morphogenesis?

(Conducting airways)



Removal of mesenchyme
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FOXA transcription factors regulate SHH required for branching morphogenesis and 
smooth muscle cell differentiation

Maeda, Y. et al. Physiol. Rev.  2007



Alveolar capillary plexus

How does vascular syst em develop?



Development of t he pulmonary vessels
From the aortic sac a vessel plexus arises around the lung anlagen 

t hat wit h t he lung buds ext ends caudally (32 days)

1. First aortic arch
2. Second aortic arch
3. Third aortic arch 
4. Fourth aortic arch
5. Dorsal aorta
6. Lung buds
7. Aortic sac
8. Pulmonary plexus

Pharyngeal Arches



Angiogenesis: t he 
br anching of new vessels 
f r om pr eexist ing ones 
cent r al

Vasculogenesis: t he 
development of blood 
lakes t hat t r ansf or m int o 
vessels per ipher al




