Respiratory System:

The RS consists of the nasal cavity, pharynx, larynx, trachea, bronchi & lungs. The epithelial lining of the nasal cavity is derived from ectoderm whereas, larynx, trachea & bronchi are originated from the endoderm, and that the cartilages & muscles are originated from the mesoderm. 
The primordium of RS is appeared as an outgrowth from the ventral wall of the foregut in a 4 weeks old embryo. The primordium is connected to pharynx by laryngeal opening & to trachea by esophagotracheal septum. 
Nasal cavity:

1. Initially, bilateral nasal (olfactory) placodes are appeared as an ectodermal thickening at the ventral tip of the frontonasal prominence. 
2. Placodes become nasal pits by outward growth of the surrounding medial & lateral processes of the frontonasal prominence.
3. Continued outgrowth of medial & lateral nasal processes elongates the nasal pits & transforms them into a nasal cavity. 
4. Right & left medial nasal processes fuse to form a primary palate (incisive bone & rostral upper lip) & a nasal septum; lateral nasal processes become nose cartilage & nasal & lacrimal bones.
5. Formation of the secondary palate divides a common naso-oral space into 3 cavities that are right & left nasal cavities and oral cavity. Also, the secondary palate divides the pharynx into 3 compartments that are nasopharynx, oropharynx & laryngeopharynx.
6. Chonchae arise as cartilaginous ridges from bones of the nasal cavity wall.
7. Paranasal sinuses develop postnatally.
Development of Larynx:

1. Its lining epithelium is ectodermal in origin, whereas, its cartilages & muscles are originated from the surrounding mesenchyme (branchial arches).

2. Rapid proliferation of the mesenchyme leads to change the slit-shaped laryngeal opening into T-shape & then the mesenchyme of two arches is transformed into thyroid, cricoids & arytenoids cartilages.
3. Laryngeal epithelium also proliferate rapidly, occlude the lumen temporarily, then vacuolization & recanalization occurs forming 2 recesses called laryngeal ventricles which then are surrounded by tissue differentiates into false & true vocal cords. 

4. Laryngeal muscles are formed from the surrounding mesenchyme (of the 4th & 6th branchial arches) which are innervated by branches of 10th cranial nerve (vagus nerve). These branches are cranial laryngeal & recurrent laryngeal nerves. 
Development of Trachea:

1. The first sign of RS development is the formation of a respiratory diverticulum (RD) in the ventral wall of the foregut.

2. Initially RD is opened with the foregut, but eventually obliterated by the formation of tracheoesophageal septum.

3. The RD elongates considerably before the appearance of bronchial buds. This  elongated portion of RD will forms the trachea.

Development of bronchi:

1. The distal end of the RD enlarges to form the lung bud.

2. The lung bud divides into 2 bronchial buds.

3. Post 5 weeks, bronchial buds enlarge to form primary bronchi. The right primary bronchus is larger & more vertical than the left one. 

4. Primary bronchi are then subdivided into secondary bronchi (3 on the right & 2 on the left corresponding to the lobes of the adult lung).

5. Secondary bronchi further subdivided into tertiary or segmental bronchi (10 on the right & 8-9 on the left side). These are the primordial of the bronchopulmonary segments. 

Development of the lungs:

1. The respiratory primordium after its separation from the foregut forms the trachea & the two lung buds. Right lung bud eventually divides into 3 main bronchi, whereas, the left into 2 main bronchi.  
2. Lung buds continue growth caudally, laterally penetrating the coelomic cavity.

Coelomic cavity: It is a narrow space found on either side of the foregut called pericardioperitoneal canal will be filled by the expanded lung buds.
3. The mesoderm covering the outside of lung will develop into visceral pleura and that of the somatic mesoderm which covers the inside of body wall will develop into parietal pleura.
4. During the development, the main bronchi divide repeatedly in a dichotomous fashion, and by the end of 6th month approximately 17 generations of subdivisions have been formed. There is an additional 6 divisions occurs during postnatal life before final shape of bronchial tree is formed.
5. Up to the 7th prenatal month, the bronchioli continuously divide into more & smaller canals & the vascular supply increases gradually. The respiration becomes possible when the cuboidal respiratory bronchioli changes into flat cells with the presence of the numerous blood & lymph capillaries and the surrounding spaces are now considered terminal sacs or primitive alveoli. At the 7th month, the premature infant is able to survive.
6. During the last 2 month of prenatal life & to several years of postnatal life, the number of terminal sacs increases steadily or progressively. 

7. When respiration begins at birth, most of the lung fluid is readily resorbed by the blood & lymph capillaries, and small amount expelled by the trachea & bronchi during delivery process.
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