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FORMATION OF THE LUNG BUDS
• When the embryo is approximately 4 weeks old, the respiratory 

diverticulum (lung bud) appears as an outgrowth from the ventral wall 
of the foregut .

• the appearance and location of the lung bud are dependent upon an 
increase in retinoic acid (RA) produced by adjacent mesoderm

• Initially, the lung bud is in open communication with the foregut
• When the diverticulum expands caudally, however, two longitudinal 

ridges, the tracheoesophageal ridges, separate it from the foregut
• Subsequently, when these ridges fuse to form the tracheoesophageal
  septum, the foregut is divided into a dorsal portion, the esophagus, and 
a ventral portion, the trachea



LARYNX
• The internal lining of the larynx originates from endoderm, but the 

cartilages and muscles originate from mesenchyme of the fourth 
and sixth pharyngeal arches.

• As a result of rapid proliferation of this mesenchyme, the laryngeal 
orifice changes in appearance from a sagittal slit to a T-shaped 
opening .

• Subsequently .when mesenchyme of the two arches transforms 
into the thyroid, cricoid, and arytenoid cartilages, the characteristic 
adult shape of the laryngeal orifice can be recognized .

• At about the time that the cartilages are formed, the laryngeal 
epithelium also proliferates rapidly, resulting in a temporary 
occlusion of the lumen. Subsequently, vacuolization and 
recanalization produce a pair of lateral recesses, the laryngeal 





TRACHEA, BRONCHI, AND LUNGS

• During its separation from the foregut, the lung bud forms the 
trachea and two lateral out pocketings, the primary bronchial 
buds .

• At the beginning of the fifth week, each of these buds enlarges 
to form right and left primary

 bronchi. The right then forms three secondary bronchi, and the 
left, two , thus foreshadowing the three lobes of the lung on the 
right side and two on the left .
• With subsequent growth in caudal and lateral directions, the 

lungs expand into the body cavity





• The spaces for the lungs, the pericardioperitoneal canals, are 
narrow. They lie on each side of the foregut and are gradually 
filled
by the expanding growth of the lungs.

• Ultimately, the pleuroperitoneal and pleuropericardial folds 
separate the pericardioperitoneal canals from the peritoneal 
and pericardial cavities, respectively, and the remaining spaces 
form the primitive pleural cavities

• the mesoderm, which covers the outside of the lung, develops
into the visceral pleura.
•  the somatic mesoderm layer, covering the body wall from the 

inside, becomes the parietal pleura .
• The space between the parietal and visceral pleura is  the 





• During further development, secondary bronchi divide 
repeatedly in a dichotomous fashion, forming 10 tertiary 
(segmental) bronchi in the right lung and 8 in the left, creating 
the bronchopulmonary segments of the adult lung.

• By the end of the sixth month, approximately 17 generations of 
subdivisions have formed.

• Before the bronchial tree reaches its final shape, however, an 
additional six divisions form during postnatal life.









MATURATION OF THE LUNGS
• Up to the seventh prenatal month, the bronchioles divide 

continuously into more and smaller canals (canalicular phase) 
and the vascularsupply increases steadily.

• Terminal bronchioles divide to form respiratory bronchioles, and 
each of these divides into three to six alveolar ducts . The ducts 
end in terminal sacs (primitive alveoli) that are surrounded by 
flat alveolarcells in close contact with neighboring capillaries

• By the end of the seventh month, sufficient numbers of
 mature alveolar sacs and capillaries are present to guarantee 
adequate gas exchange, and the premature infant is able to 
survive



• During the last 2 months of prenatal life and for several years 
thereafter, the number of terminal sacs increases steadily. In 
addition, cells lining the sacs, known as type I alveolar epithelial 
cells, become thinner, so that surrounding capillaries protrude 
into the alveolarsacs .

• This intimate contact between epithelial and endothelial cells 
makes up the blood—airbarrier.

• Mature alveoli are not present before birth.
• In addition to endothelial cells and flat alveolar epithelial cells, 

another cell type develops at the end of the sixth month. These 
cells, type II alveolar epithelial cells, produce surfactant, a 
phospholipid-rich fluid capable of lowering surface tension at 
the air—alveolarinterface.









• Before birth, the lungs are full of fluid that contains a high 
chloride concentration, little protein, some mucus from the 
bronchial glands, and surfactant from the alveolar epithelial 
cells (type II).

•  The amount of surfactant in the fluid increases, particularly 
during the last 2 weeks before birth. As concentrations of 
surfactant increase during the 34th week of gestation, some of 
this phospholipid enters the amniotic fluid and acts on 
macrophages in the amniotic cavity.

• Once “activated,” evidence suggests that these macrophages 
migrate across the chorion into the uterus where they begin to 
produce immune system proteins, including interleukin- 1 B (IL
—1 B).

• Upregulation of these proteins results in increased production 




























