
دکترفرزاد اعلا



دکتر اعلا Respiratory System





NASAL CAVITIES



1. Vestibule of the Nasal Cavity

 It is lined with stratified squamous 

epithelium. 

 Has Sebaceous glands

2. Respiratory Region of the Nasal Cavity:

 constitutes most of the volume of the nasal cavities. It is lined by the respiratory mucosa that 

contains a ciliated, pseudostratified columnar epithelium.

 The underlying lamina propria is firmly attached to the periosteum and perichondrium.

 The lamina propria of the respiratory mucosa has a rich, vascular network that includes a complex 

set of capillary loops

 contains mucous glands, many exhibiting serous demilunes.

Ciliated cells, Goblet cells, Brush cells, Small granule cells (Kulchitsky cells), Basal cells 





3. Olfactory Region of the Nasal Cavity: 

 It is lined with a specialized olfactory mucosa

 The lamina propria contains olfactory glands.

 The olfactory epithelium is composed of the following

cell types

1. Olfactory receptor cells ( bipolar 

olfactory neurons)

2. Supporting or sustentacular cells are 

columnar cells (They synthesize 

and secrete odorant-binding 

proteins).

3. Basal cells (are columnar cells 

specialized for transduction

of general sensation).

Replacing the olfactory neurons every 2-

3 months and support cells less 

frequently.





Olfactory glands (Bowman’s glands)

 a characteristic feature of the mucosa, are branched tubuloalveolar serous glands 

that deliver their proteinaceous secretions via ducts onto the olfactory surface.

 The serous secretion of the olfactory glands serves as a trap and solvent for 

odoriferous substances

Paranasal Sinuses

 Paranasal sinuses are air-filled spaces in the bones of the walls of the nasal cavity

 They are extensions of the respiratory region of the nasal cavity and are lined by respiratory 

epithelium with numerous goblet cells .



 PHARYNX: 

 The pharynx is located posterior to the nasal and oral cavities 

and is divided regionally into the nasopharynx and 

oropharynx, respectively.

 The auditory (Eustachian) tubes connect the nasopharynx to 

each middle ear. 

 Diffuse lymphatic tissue and lymphatic nodules are present in 

the wall of the nasopharynx ( pharyngeal tonsil )





Hyaline cartilages: 

Thyroid, cricoid, inferior arytenoid cartilages 

Elastic cartilages: 

Epiglottis, cuneiform, corniculate, superior arytenoid cartilages

Epiglottis: 

Lingual surface has stratified squamous epithelium.

Laryngeal surface has ciliated pseudostratified columnar epithelium. 

larynx is a short passage for air between pharynx and the 

trachea.

Larynx 



Ventricular folds or fals vocal cords. 

These folds do not have the intrinsic muscular 

investment of the true vocal cords and therefore 

do not modulate in phonation. They and the 

ventricle, however, are important in creating 

sound resonance





TRACHEA

It has 2.5 cm in diameter and about 10 cm long

The wall of the trachea consists of four definable layers:

• Mucosa, composed of a ciliated, pseudostratifi ed

epithelium and an elastic, fiber-rich lamina propria

• Submucosa, composed of a slightly denser connective 

tissue than the lamina propria

• Cartilaginous layer, composed of C-shaped hyaline 

cartilages

• Adventitia, composed of connective tissue that binds the 

trachea to adjacent structures.

Fibroelastic tissue and smooth muscle, the trachealis

muscle, bridge the gap between the free ends of the C-

shaped cartilages





 Tracheal Epithelium

 Tracheal epithelium is similar to respiratory epithelium in other parts of the 

conducting airway. 

1. 1.Ciliated cells: Each cell has approximately 250 cilia .

2. 2.Mucous cells

3. 3.Brush cells: The basal surface of the cells is in synaptic contact with an afferent 

nerve ending (epitheliodendritic synapse). Thus, the brush cell is regarded as a 

receptor cell. 

4.

5. 4.Small granule cells (Kulchitsky cells) are respiratory representatives of the general 

class of enteroendocrine cells of the gut and gut derivatives. Their presence is 

explained by the development of the respiratory tract and lungs from an evagination of 

the primitive foregut.produce : catecholamine, serotonin, calcitonin, and gastrin-

releasing peptide (bombesin)

 5.Basal cells







Basement Membrane, Lamina Propria, and Submucosa

 A thick “basement membrane” is characteristic of tracheal epithelium ( 25 to 40 m thick ). 

 The lamina propria, excluding that part just designated as basement membrane, appears as a 

typical loose connective tissue.

 This band or elastic membrane marks the boundary between the lamina propria and 

submucosa. 

 Submucosal glands composed of mucus-secreting acini with serous demilunes are also present 

in the submucosa.

 The tracheal cartilages are C-shaped. With age, the hyaline cartilage may be partially replaced 

by bone tissue, causing it to lose much of its flexibility

The adventitia, the outer layer, lies peripheral to the cartilage rings and trachealis muscle



BRONCHI

Initially, the bronchi have the same general histologic structure as the trachea.

The cartilage rings are replaced by cartilage plates of irregular shape

The wall of the bronchus:  

1. Mucosa, composed of a pseudostratifi ed epithelium with the 

same cellular composition as the trachea. 

basement membrane” is conspicuous in the primary bronchi but 

quickly diminishes in thickness. The lamina propria is similar to 

that of the trachea.

2. Muscularis, a continuous layer of smooth muscle in the larger 

bronchi. 

3. Submucosa remains as a relatively loose connective tissue. 

Glands are present as well as adipose tissue in the larger bronchi.

4. Cartilage layer consists of discontinuous cartilage plates that 

become smaller as the bronchial diameter diminishes.

5.Adventitia is moderately dense connective tissue







BRONCHIOLES

 Bronchioles are intralobular air-conducting ducts that measure 1 mm or less in 

diameter

 Cartilage plates and glands are not present in 

bronchioles. 

 The larger-diameter bronchioles initially have a ciliated, 

pseudostratified columnar epithelium that gradually 

transforms into a simple ciliated columnar epithelium as 

the duct narrows.

 Goblet cells are still present in the largest bronchioles 

but are not present in the terminal bronchioles hat 

follow.









Club cells







ALVEOLI

 Alveoli are the site of gas exchange.  

 Each alveolus is a thin-walled polyhedral chamber approximately 0.2 mm in diameter that is confl uent

with an alveolar sac

Alveolar ducts are elongated airways that have 

almost no walls, only alveoli, as their peripheral 

boundary. Rings of smooth muscle are present in 

the knob-like interalveolar septa

Alveolar sacs are spaces 

surrounded by clusters of

alveoli

Alveolar epithelium: 

1. Type I alveolar cells, also known as type I pneumocytes,

 comprise only 40% of the entire alveolar lining cells. Th ey

are extremely thin squamous cells; they line most (95%)

of the surface of the alveoli. 

 joined to one another and to the other cells of the alveolar

epithelium by occluding junctions.

 Type I alveolar cells are not capable of cell division

 They may play a role in the turneover of surfactant and the 

removal of small particulate contaminants from the alveolar 

surface .



2. Type II alveolar cells, also called type II pneumocytes or septal cells, are secretory cells

 They contain lamellar bodies (a mixture of phospholipids, neutral lipids, and proteins 

=surfactant ).

 They  are progenitor cells for type I alveolar cells.

 After lung injury, they proliferate and restore both types of alveolar cells within the alveolus.

 They have the same origin as the type I cells 

3. Brush cells are also present in the alveolar wall, but they are few in number. They may serve 

as receptors that monitor air quality in the lung.

 Surfactant synthesis in the fetus occurs after the 35th week of gestation and is modulated 

by a variety of hormones, including cortisol , insulin, prolactin, and thyroxine







 Surfactant proteins help organize the surfactant layer and modulate alveolar immune responses.

1. Surfactant protein A (SP-A): an abundant hydrophilic glycoprotein

2. Surfactant protein B (SP-B), (SP-C) : are hydrophobic membrane proteins required for the proper 

orientation of DPPC in the surfactant film

3. Surfactant protein D (SP-D): important for innate immune protection 

Critical components of the surfactant layer are:

Phospholipid dipalmitoylphasphatidylcholine (DPPC), cholestrol and 4 surfactant 

proteins



Alveolar macrophages are unusual in that they function

both in the connective tissue of the septum and in the air 

space of the alveolus.

Collateral air circulation through alveolar pores allows air

to pass between alveoli.
















