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Congenital malformations




Congenital Diaphragmetic Hernia
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- organs




Congenital Diaphragmatic Hernia

Lung Characteristics

*Hypoplasia

*Reduced airway branching
Diminished vascularization
*Reduced alveolar number
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Premature birth
Intrauterine inflammation
Ventilation/oxygen




Prematurity

e 5-10% of all births

« 75% of neonatal deaths

* 85% of all neonatal
complications




Consequence: Bronchopulmonary
Dysplasia
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Alveoli with
emphysema

Microscopic view
of normal alveoli

Born: 26 wk; Biopsy: 7 mth



Requirements of Lung Development
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Endodermal Lung Specification

Factors

Foxf2a, TTF-1, GATA-6, Gli2 and Gli3,
RA/RAR
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Tracheal Outgrowth and
Bronchial Bud Formation
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Transcription Factors Growth Factors
Nkx2.1(TTF-1) FGF10/FGFR2-111b
HoxaS



Pulmonary Branching

(Conducting airways)
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Question: What guides branching mor phogenesis?



MESENCHYMAL -EPITHELIAL
INTERACTIONS

-Removal of mesenchyme

epithelium







Bud branching simplified

[Mesenchyme]




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

Bronchiolar smooth muscle
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Pulmonary Vascular System
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How does vascular system develop?



Development of the pulmonary vessels

From the aortic sac a vessel plexus arises around the lung anlagen
that with the lung buds extends caudally (32 days)
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Pharyngeal Arches

First aortic arch
Second aortic arch
Third aortic arch
Fourth aortic arch
Dorsal aorta

Lung buds

Aortic sac
Pulmonary plexus
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Vascular development of the lung

- Angiogenesis: the
branching of new vessels
f rom preexisting ones —
central

- Vasculogenesis: the
development of blood
lakes that transforminto
vessels — peripheral







