Respiratory System

The respiratory system is composed of two main parts:

(1) The conducting portion airway = consists of nasal cavity, nasopharynx, larynx, trachea, bronchial terminal bronchioles.

(2) The respiratory portion = responsible to gases exchange includes: respiratory bronchioles, alveolar duct and alveoli 

The function of conducting portion

· It is characterized by pseudo stratified epithelium with cilia and underlying C.T with mixed seromucous gland.

· It is responsible to trap, inactivate and expulse the inhaled contaminants.

· The serumucous secretion pais to the surface and bathing the epithelium. These secretion responsible to trap the antigen. The cilia propel the secretory product in an outward direction.

· The mechanical action of cilia called mucociliary clearance mechanism.

NB:  Immobile cilia syndrome (genetic disorder). They lack dyne in 
       arms or radial space. Such individual are susceptible to 
       chronic lung infection.

· The seromucous secretion humidity air, absorb and delofixy gases and act as a line of defense against invasive organism.

· Lymphocytes infiltrate the lamina propria. They secret immuno secretory Ig A that pass a cross the epithelium to kill bacteria and virus.

Nasal cavity

Nasal vestibule = nonkeratinized with hair to trap large particles (filter air).

It is covered by respiratory mucosa (warm, moister & filter air) and olfactory mucosa.

Respiratory mucosa

Epithelia = pseudostratified epith. With cilia and numerous goblet cells.

Lamina propria 

· rich in branched tubuloalveolar gland to warm the air.

· Abundant small blood vessels – fenestrated capillary to warm the air.
· Sensory & secretomotor nerve ending.

· Venous plexus & lymph vessels.

· The venous plexuses similar to erectile tissue present in the reproductive system. (abundant in lamina propria of lower conchae). These erectile tissue referred as a swell bodies. They swell on alternative basis periodically and occlude one side of the nasal cavity. This allowing nasal mucosa to recover from desiccation.

The olfactory mucosa

· It is limited to the roof of nasal cavity and upper part of nasal septum.

· The pseudostratified columnar epithelum become thicker.

· The glands (olfactory gland) in the lamina propria are poorly senses to clear the receptors for new sensory stimuli.

· Nerve fiber & L.P adherent to periosteum.

· The smell receptor represent by olfactory cells, adjacent to supported cells. 

    Thus pseudostratified columnar = olfactory mucosa composed 
    of:

       1- Olfactory cell = bipolar neurons.

           It is apical part posses the olfactory knob which gives rise 
           to  several long cilia. These cilia are non motile.

           The cilia posses the receptors for smell.

         The olfactory stimulation induce depolarization of the 
         plasma membrane of the cilia. The impulse transmits 
         through the cell body to the axon.
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(www.ehponline.org/members/2005/7339/7339.html)
The axon arise from the basal part of the cell to join other axons 

     from adjacent olfactory cells forming the olfactory nerve, it        
      passes through cribriform plate of ethmoid bone to enter the 
      brain. 

   2- Tall supporting cells suntentacular = have apical located 
      nuclei lipofesin pigment, SER + rER. They resemble secretory 
      cells.

    3- Basal cells = They are rounded cells, rest on the basal 
        lamina of the epithelium, that reaching the surface. They are  

        undifferentiated cells. They can proliferate and differentiate 
        into either 1 or 2

Pharynx =             - Nasopharynx

                               -  Oropharynx

	
	Epithelium
	Lamina propria

	Nasopharynx
	- Pseudocolumnar with   

   cilia with goblet cells
	Seromucous gland – resemble resp. C.T



	Oropharynx
	- Stratified squamous  

   epithelium


	Mucous gland

	Larynx
	- Pseudostratified with cilia + goblet cells, except: 

· Aryepiglotic fold.

· The apical and lingual surface of epiglottis.

· Vocal cords.

All are stratified squamous non keratinized
	· Seromucous gland
· Several cartilages:
- to keep airway    

  open.

- to direct air to trachea

- play role in sound 
  production.

- Thyroid, cricoid, arytenoids are hyaline.
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Figure 12. Close proximity of olfactory mucosa to olfactory bulb of the CNS. Inhaled NSPIs], especially
below 10 nm, deposit efficiently on the olfactory mucosa by diffusion, similar to airborne “smell” mole-
cules which deposit in this area of olfactory denditc cilia. Subsequent uptake and translocation of solid
NSPIs] along axons of the olfactory nerve has been demonstrated in non-human primates and rodents.
Surface chemistry of the particles may influence their neuronal translocation. Copyright © the McGraw-
Hill Companies, Inc. Reproduced from Widmaier ot al. (2004) with permission from McGraw- Hill




The epithelium (stratified squamous) of the orpopharyngeal face is thicker than the respiratory epithelia of the nasopharynx region of the soft palate. The nasopharynx region is lined with pseudostratified ciliated columnar epithelia.
(anatomy.iupui.edu/courses/histo_D502/D502f04/...)

Metaplasia = pseudocilia: str. Sq. epith. due to          by smoking - chronic infection (chronic bronchitis) – bronchiatasis.

Trachea

· The trachea and its main bronchus (primary bronchi) are very similar.
· It is a rigid tube contain incomplete or C shaped rings of hyaline cartilage in its wall.
· There are (6 – 20 ) rings of hyaline cartilage are there.
· These rings joined at their free ends and to one another by trachealis muscle. It insert in the perichondrium.
The layers of the trachea:
1. Mucosa = 
  a) Epithelium: Pseudo stratified + cilia + goblet cells  

       rest on a thick basement membrane.

  b) Lamina propria : Loose C.T. rich in elastic and 

      reticular fiber end by presence of elastic membrane.

In primary bronchi:  the elastic membrane  the elastic membrane is replaced by muscularis mucosa.
  Epithelium has:

         (1) Ciliated columnar cells : tall cells

         (2) Basal cells (goblet cells) with mitotic potential.

 EM:  (3) Brush cells posses & microvilli rather than cilia

            They are immature columnar cells.

   Few brush cells are considered to be kind of sensory receptor 
   Cells.
         (4) Small granular cells = these are two population depend 
              on the  type of granules found in the basal portion of the 
               epithelium.
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Trachea
a- Neurosecretory cells = dens

        -  innervated by cholinergic fibers.

                   - contain small granules that produce     

                     adrenali + noradrenaline & serotonin.

b- Protein hormone secreting cells:

Similar to enteroendocrine (argentaffin cells) of alimentary tract secret hormones.

            (5) Serous cells cause unknow compition mucous 
                  secretion wash out during preparation.
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The mucosa of the trachea consists of the epithelium + the lamina propria + the elastic lamina     (© 2009 UNIVERSITY OF MANITOBA)
Bronchial passages 

 1.  Lamina propria = loose C.T. with lymphoid aggregation.

      There is elastic membrane behind lamina propria + 
       submucosa but in (H & E) not clear.

2. Submucosa

· Loose C.T rich in seromucous gland = tracheal glands.

· Their duct open into the lumen.

· Myoepithelial cells (satellate shape) surround the acini and lower part of the ducts.
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3. Adventitia

    Inner or outer contain 4 shape hyaline cartilage + some dense 
    C.T.

    In the open region tracheal gland inter spread with smooth 
    muscle fibers – trachealis.

Function:

· Conduction of air
· Trachealis prevent over strechment of the wall.
· Has role in cough reflex.

Broncheal passages:
Primary = stem = resemble trachea but muscularic mucosa is well developed.

Secondary:  - Smaller in diameter L mucosa is folded.
                    - Cartilage present as discontinuous cartilaginous 
                     plates. 
                     - Seromucous may present in between cartilage
                         plates. 
                     - Between L.P & submucosa there is well developed    

                        muscularis mucosa arrange in spiral fashion.

   In successive secondary cartilage diminish muscle thickened.

   Lamina propria some contain elastic fibers, lymphocytes,   

   reticular fibers.

Bronchioles
The last orders of secondary bronchia are the bronchioles.

· They have similar diameter than 2ry.

· Epithelium (pseudo. Str.) replaced by :  simple columnar ciliated to simple cuboidal ciliated.

· Goblet cells gradually disappear distally and replaced by Dom shaped secretary cells = clara cells. or = bronchiolar secretary cells – unknown function.

L.M: tall Dom – shaped cells.

Theory = EM = they contain secretary graduals. They may provide a non sticky surface so terminal bronchioles reopen in inspiration.

 May be secondary source of surfactant (those positive radioactive labeled.

Dipalmitoyl lecithin constitute of surfactant

· Lamina propria = same elastic fibers.

· (Few submucosal gland (numerous)) (mixed):         gradually disappear.

· No cartilage :  replace by smooth muscle fiber :

  mucosa, muscularis mucosa + elastic fiber and a 
   bit of loose C.T. ( adventitia).

· They end by last generation called terminal bronchioles = epithelium low columnar:       cuboidal

     Have great capacity to change their luminar diameter.

    - Terminal bronchioles give rise to two order no grows

Respiratory bronchioles:      Astroma.

Their muscle order continually autonomic nervous system

Vagal  :   contraction release of histamine, serotinine lead to   broncheospasm.

               Sympathetic: lead to dilatation & broncheodilatation

Respiratory bronchioles

Epith.    :   gradually transform into cuboidal epithelium with cilia. And clara cells.

· They bear thin walled out pouching with the alveoli.

· Distally the number of alveoli increase in-between the alveoli, ciliated cuboidal epithelium still present.

· The junction with alveoli :   cuboidal ciliated disappear to      sqamous.

· The respiratory bronchioles give rise to alveolar ducts – it is characterized by numerous alveoli with no bronchial wall + ciliated cuboidal epithelial in between the out pouching alveoli. But the tubular form of the passage still remain

· Smooth muscle segments present in the duct.

Alveolar ducts

     Terminate into:

      Two or more alveolar sacs.

Alveolar sacs = 

· Each sac composed of several alveoli that open into a common chamber called the atrium.

· They have thin wall where is no muscle fiber but reticular and elastic fibers.

Alveoli  

     Functional and structural units of the lung.
· They are the smallest and most numerous units of air way, so give the lung its spongelike consistency.

· They increase the surface area & thus facilitate gaseous interchange.

· They are cup shaped structures, delicate and are lined by extremely attenuated simple squamous epithelium.

· There are approximately 300 million alveoli.

· There is two wall identify.

· Alveolar wall = lined individual alveolus.

· Interalveolar septum: it is formed between adjacent alveoli.

      Septum is composed of:

· Alveolar wall and its lining cells ant. BM.

· C.T. between 2 adjacent alveoli.

· C.T. contain elastic + reticular fibers.

· C.T. infiltrated by few leukocytes, mast cells, fibroblasts and anastomosing network of capillaries.

· Septal cells = present in the septum resemble fibroblast.

· Septal cells contain bundles of actine + myosin filaments.

· Septal cells contract in respons to hypoxia.

· Has a role in maintenance of pulmonary C.T. tissue.

· The alveoli intercommunicate throught alveolar pores. These equibrate the air pressure within a lobule.
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Infection could spread from a lobule        to a lobule by these pores.

Alveolar wall

It is lined by 2 cell types:

1. Type I = alveolar epithelial cells 

     Type I pneumocytes = 

· They covers by over 95% of alveolar surface.

· Squamous in type with highly attenuated cytoplasm. They rest on a basement membrane share it with the endothelium.
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respiratory bronchioles, alveolar ducts, alveoli
(© 2009 UNIVERSITY OF MANITOBA)
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Bronchi Photos Labeled
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Alveoli
anatomyforme.blogspot.com/2008_04_20_archive.html
    Blood – alveolar barrier – type I cells basement membrane  

    sharing endothelium of capillary.

·  Contain pinocytotic vesicles, few mitochondria scanty SER, some lysosomes

· They are joined by tight or occluding junction to adjacent cell.

               2. Type II alveolar epithelial cells = called multilamellar 
                     bodies or 

                   cytosomes = cover 3% of alveolar surface.

                   Multilamellar bodies are similar to lysosomes and contain some lysosomal enzymes. Also these granules contain glycosaminoglycans and large amount of phospholipid. This phospholipid rich secretion called surfactant.

75 – 85% of phospholipid is phosphatidylin cholin…………component of surfactant.

Function of surfactant

· With protein called tubular myelin form a lattice like structure on the epithelial surface of the alveoli.

· Reduce surface tension at the air fluid interface.

· Stabilize the alveolar diameters.

· Prevent collapse of alveoli during expiration.

· When alveolar sac decrease surfactant increase and surface tension reduce.

· Surfactant usually found in last few week of gestation premature labour lead to: premature baby, lead to:        bone to respiratory distress syndrome due to the lack of surfactant.

· Give mother cortisone to stimulate synthesis

  (endotracheal tube)  give surfactant + corticosteroid to 
   stimulate production of surfactant.

   Cystic fibrosis = autosomes receive exocrine gland, lead to: 
    obstruction of airway

  Emphysema = excessive enlargement to alveoli, lead to:         
  destruction of alveoli 

Pulmonary Endothelium = length of capillary about 1500  

miles.

Pulmonary endothelium is continuous non-fenestrated extremely thin squamous epithelium

· They have a passive role in gaseous exchange.

· Play a role in removal of emboli or thrombi.

· Assist in metabolism of several substances e.g: serotonin, chylomicrons, adenine nucleotides, lipoproteins, prostaglandin, bradykinin.

· Conversion of Angiotensin I to angiotensin.

· It contain enzymes dipeptidyl carboxypeptidase.
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Respiratory Bronchiole

















