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Dr. Eman -------------------------Anatomy of Respiratory System ----------------------1ststage-- 


Respiratory system 
Respiratory system: consist of conducting portion, respiratory portion and pumping mechanism.
1-Conducting portion: is the part through which the air passes to reach the respiratory portion. It composed of the nose, nasal cavity, part of the pharynx, the larynx, the trachea and within the lung the bronchi and bronchioles as far as the respiratory bronchioles. The oral cavity serves as a pathway for the passing to and from the pharynx and then to the lung.
2-Respiratory portion: comprises the respiratory bronchioles, the alveolar ducts, the alveolar sacs and the pulmonary alveoli.
3-The pumping apparatus are: 1- the two pleural sacs which envelop the lung and from the vacuum chamber around them.2-the skeleton of thorax 3-the diaphragm.
*Function of the respiratory system:  

1-exchange of oxygen.
2-voice producing (a role in which the larynx plays an important part).

3-the respiratory system is also associated with the olfactory system (part nasal mucous membrane contains the sensory olfactory cells and is known as the olfactory region.

The nose: is the projecting from face such as seen in man not seen in the domestic animals. In domestic animals the nose embodied in the skeleton of the face and forms the large dorsal and lateral areas (dorsum nasi) rostral to the eyes.
The nose has: 

1-the apex of the nose: the apical segment of the nose and the nasal cartilage present here differ in the domestic animals 

--the rostral margins to form the dorsal and ventral lateral nasal cartilage. This support the lateral wall of the apex.
--the nose supported dorsally by the rostral part of the dorsal lateral nasal cartilage, and medially by the nasal septum.
2-the nostrils in the apex and lead to the nasal cavity to which are connected directly or indirectly with several paranasal sinus, the ventral and lateral support of the nostrils is provided by the lateral accessory cartilage (except in horse ).

3-the nasal septum: form a portion between the nostrils and divided the nasal cavity into right and left halves. The caudal portion of the septum formed by the perpendicular plate of the ethmoid (is osseous). While the rostral part of the septum consist of cartilage and becomes more flexible toward the apex. It split along its entire, dorsal border and along rostral part of it's to form dorsal and ventral cartilaginous plates on each side or known as dorsal and ventral cartilages of the nose.
4-the wall of the nose:
A-skin ----externally         B-supporting layer of bone -----middle 

C-cartilage --rostrally     D-mucous membrane which line the nasal cavity---internally
The supporting bone: nasal bone, maxillary, incisive, frontal, and lacrimal, zygomatic bones, and perpendicular plates of palatine bone. The free border of the nasal and incisive bones (operatura nasi ossea) provides attachment for the nasal cartilage which supports the nostrils.

Nasal cartilages:

1- Ventral and dorsal lateral nasal cartilages.     2-lateral accessory nasal cartilage 
3- Medial accessory nasal cartilage (lie inside alar fold and originated with its wide base from the ventral nasal concha and ventral lateral nasal cartilage.

Comparative
In horse: 

1-Alar cartilage: found in horse only 

In horse the dorsal lateral nasal cartilages is narrow, and cover the palatine suture only, while the Ventral lateral nasal cartilages is absent. Instead of them there is alar fold (two comma shape) which attached with the rostral part of the nasal septum, they support the nostrils dorsally, medially and ventrally and consist of lamina (curved plate) dorsally and cornu (narrow flattened bar) ventrally.
2-the lateral accessory nasal cartilage is absent.
3- Medial accessory nasal cartilage is large and s-shaped, while in other animals it's small.

4-the nostrils (nares) when undilated are comma-shaped or semilunar. When respiration volume increases they are dilated and become circular.

5-the alar fold arises from medial aspect of the dorsal angle of the undilated nostrils, or from the lateral aspect of the dilated nostrils and extends caudal from the lamina of the alar cartilage to become continuous with fold of the mucous membrane of the rostral end of the Ventral nasal concha. It supported by the Medial accessory nasal cartilage and divided the nostril into dorsal false nostril (lead into a blind pouch of skin called the nasal diverticulum)   and ventral true nostril (lead into nasal cavity).
6- The normal skin covers the external surface of the nose it have short and tactile hairs.

In ruminant: 

1- Ventral and dorsal lateral nasal cartilages don’t completely and fused together only rostrally and caudally, and there is gap remained between them which bridged by connective tissue and leaves small part of each lateral wall of the nose unsupported.

2- The ventral support of the nostril is provided by the lateral accessory nasal cartilage (is anchor shaped) and arise from the rostral part of dorsal lateral nasal cartilages.
3- Medial accessory nasal cartilage is large in ox.
4- The nostrils (nares) when undilated are oval –shaped in ox and slit –like in gout and sheep.

5- There is alar groove between the mucous membrane and dorsal lateral nasal cartilages and the skin which covering the lateral accessory nasal cartilage.

6- The planum nasale (is area of modified skin without hair but contains serous gland between the nostril), in ox, sheep and gout is much large extend to the upper lip there called (planum nasolabiale).
7- The nasolacrimal duct opens close to the nostril on the medial surface of the alar fold.
In carnivores:
1- Ventral and dorsal lateral nasal cartilages like   ruminant.
2- The lateral accessory nasal cartilage is continuation of the Ventral lateral nasal cartilages (is anchor –shaped).    3- Medial accessory nasal cartilage is small.

4-the nostril when undilated are comma-shaped.
5- The planum nasale is lack of hair and more extensive and divided into small poly gonal felids by small grooves in dog but in cat have small tuberculate. The skin glands are absent and the planum nasale moist through the secretion of serous gland in the mucous membrane of the nasal septum, lateral nasal gland and lacrimal gland.

In pig:

1- Associated with the nasal cartilage bone called os rostrale or rostral bone situated between nostril and nasal septum.
2- Ventral and dorsal lateral nasal cartilages are extend into the lateral wall of the nostril and united a long most of their length. The dorsal cartilage is divided by deep fissure into rostral and caudal parts.
3-  The lateral accessory nasal cartilage is curved rod –shaped, arise from the ventral part of the rostral bone.
4- The planum rostrale is modified skin surrounded the nostril with tactile hairs and divided by grooves into small convex field, it's kept moist by skin glands.
5- The nasolacrimal duct opens on the floor nostril at the junction of the skin and nasal mucosa.
The philtrum:   is modified groove which divided the upper lip, is well developed in the sheep, goat, dog, and cat, and extend dorsally to the planum rostrale, but is shallow or absent in horse, pig and ox. 

Blood supply:

1-Arteries –the dorsal and lateral nasal arteries.     The maxillary labial artery.

The sphenopalatine artery.                                The major palatine artery 

2-lymph vessels: go to parotid and mandibular lymph node.

3-nerve supply. Sensory –by the infraorbital nerve and motor by the facial nerve 

Nasal cavity: extend from the nostril to the choana. It consist of three parts [image: image7.emf]
1-the narrow rostral portion of the nasal cavity (vestibulum nasi), is lined with mucous membrane with stratified squamous epithelium but in the horse, skin with fine hairs extend into it for short distance.

2-the middle portion:  is the largest part and contains the nasal conchae. It is lined with mucous that is covered with ciliated pseudostratified columnar epithelium and number of goblet cells and contains mostly serous glands.

3-the caudal part : is small and contains more numerous ethmoidal conchae , the mucosa is specialized for olfaction (regioolfactoria ) and contains the olfactory nerve ending and glands. Caudoventrally the nasal cavity communicate through the choanae (the two opening separated by the vomer )with the nasopharynx.
In submucosa of respiratory region are numerous vascular plexuses consisting primarily of veins, this extensive vascularization warms the air and by causing evaporation of the glandular secretion, adds moisture to the inhaled air.

The nasal cavity bounded by :

1-dorsal or roof ---formed from the dorsal lateral cartilage, the nasal bone, and part of frontal bones.

2-the ventral or floor---is formed by the ventral lateral nasal cartilage, part of incisive, maxillary and palatine bones.

3- the lateral wall ---are irregular and formed by the lateral part of the dorsal and ventral nasal cartilage and part of the incisive , maxillary, ethmoid, lacrimal   and palatine bones.

4-the caudal wall—is formed by the cribriform plate of the ethmoid bone.

The nasal cavity divided into right and left halves by the median nasal septum.

Nasal ethmoid conchae:
Are thin osseous scrolls that are covered on each side with m.m. are originated with a basal lamella from the lateral wall of the nasal cavity. This lamella projects medially like a shelf and is continued by one , two , or more spirals lamellae which roll up on themselves and form the scroll .The spiral lamellae enclose air filled recesses which communicate extensively with the nasal meatuses . Along  their free border , the spiral lamellae may be form bullae or bubble which may in turn , be subdivided by small transverse septa into cells if the free border  of spiral lamellae unites with basal  lamellae  or with adjacent facial bone , a conchal sinus results.

Bullae , cells and a conchal sinus are never entirely seals off and communicated through small apertures with the nasal cavity.

The  large dorsal  , middle and ventral nasal conchae are located in the large middle portion of the nasal cavity , while the smaller and more numerous ethmoidal conchae are in the caudal portion of the nasal cavity. The caudal part of the dorsal and middle nasal  conchae are part of ethmoid labyrinth of the scrolls (ethmoid   conchae)and are known as endoturbinatesI  and  П respectively .

The  large, and ventral nasal conchae project from the lateral wall and divide the nasal cavity into three meatuses .
1-The  dorsal nasal meatus : is narrow passage between the roof of the nasal cavity and dorsal conchae and leads into the caudal part of the nose.

2- The  middle nasal meatus: is between the dorsal and ventral conchae and its leads caudal part. In the carnivores and ruminant , this meatus is split caudally by the middle nasal concha into dorsal and ventral channels.

3-the ventral nasal meatus: -is the largest . lies between the ventral concha and the floor of the nasal cavity and leads into the nasopharynx. Most of the respiratory air passes through this meatus .

4-the common nasal meatus –the narrow space between the nasal septum and the conchae extends from the roof of the nasal cavity to the floor and is continuous laterally with the other meatus. Similar air spaces between the etmoid conchae are the ethmoid meatuses .

In the rostral portion of the nasal cavity, the mucosa of the lateral wall forms a number of fold which extend from the nasal conchae to the nostril .

1-The straight fold –is continuous with the dorsal concha. Its double in the horse , but is united rostrally.

2-The alar fold—lies ventral to the straight fold. Its continuous with the ventral nasal concha and contains the supporting medial accessory cartilage. In horse its contains the lamina of the alar cartilage.

3-The basal fold –is most ventral. In the horse it originates from the ventral concha, but in the other species its independent of the concha and units rostrally with the alar fold.

The ducts which open in the nasal cavity:

1-Incisive duct : or nasopalatine duct: Is paired tube in the floor of the nasal cavity which is directed rostroventrally  and connects the nasal cavity with the oral cavity. The nasal opening is situated in the ventral meatus at the level of the canine tooth. The oral opening of the duct is on the incisive papilla caudal to the upper incisors. In horse, the duct does not open into the oral cavity, but ends blindly under the oral epithelium.

2-the lateral nasal gland: which is absent in ox and microscopic dimensions in the other domestic animals.

In the pig and carnivores –it's in the maxillary sinus (recess) in the horse and small ruminant –its lies close to the nasomaxillry aperture.
The duct runs a long the middle meatus and opens inside the nostril close to the straight fold or at the end of it.

In the horse –the opening is at the level between the first and second tooth.

Except in the horse, the secretion of the lateral nasal gland passes through the incisive duct into the oral cavity. The secretion helps moisten the inhaled air, and in the dog also the nose, and its also believed to play role in the functioning of the vomeronasal organ.

3-the opening of the nasolacrimal duct: is located in the flour of the nostril of the junction of the skin and mucosa. In pig there is second opening of the nasolacrimal duct located on the lateral surface of the ventral nasal concha near its caudal end. 

4-the vomeronasal organ: consist of a pair of ducts which lie in the flour of the nasal cavity on either side of the nasal septum. The epithelium lining of ducts resembles that of the nasal cavity and contains elements of both the respiratory and olfactory regions. The ducts are supported by thin –walled cartilaginous sleeves (cartilaginous vomeronasales )but also by vomer.each tube extends caudally from their opening in the incisive duct at level of the canine teeth , to a level of the second or four cheek tooth , where they end blindly. The function of the vomeronasal organ to determine the flavor of food in the mouth by olfaction and smelling the liquid from the urine and vagina.

Vessels and nerves:

1-artery –sphenopalatine a., ethmoidal branches from the ethmoid rate in the olfactory fossa,& branches of greater palatine artery.

2-viens: sphenopalatine., ethmoidal& palatine veins.

3-lymph vessels go to mandibular lymphnode and retropharyngeal lymphnode.

4-nerves: sensory from trigeminal nerve , (ethmoidal nerve from ophthalmic nerve and palatine nerve from maxillary nerve ).
Pharynx = common digestive-respiratory chamber (the wall of the pharynx is striated muscle) Subdivided into 3 compartments (nasopharynx; oropharynx; & laryngopharynx. [image: image2.emf]
Nasopharynx :

       It is situate dorsal to the soft palate, connected rostrally and dorsally with nasal cavity by nasalchoonae.

1-Dorsally: it's separated from the caudal part of the nasal cavity by a horizontal partition formed by the ethmoid and palatine bones and by the vomer.

2-it communicated dorsolaterally with the middle ear through the auditory tube. In horse and in all equidae the auditory tube is greatly dilated to form the guttural pouch which occupy the space between the base of cranium and atlas dorsally , pharynx ventrally and are in contact with one another medially where their thin m.m form a median septum.

3-caudoventrally: it communicates with laryngopharynx by intrapharyngeal opening. This formed by the free border of the soft palate rostrallt and by the palatopharyngeal arches laterally and caudally.
4-in the pig, the rostral part of the nasopharyngeal is divided into left and a right channel by the median pharyngeal septum which is absent in carnivores and horse and in the ruminants is incomplete.

Paranasal sinuses : are cavities found in the interior of som bones of the skull and are defines air-filled space lined with mucosa communicated with the nasal cavity develop as out-growth from the nasal cavity and hence they all drain directly or in directly into the nasal cavity.

Function of the paranasal sinuses: are still not fully understand 

1-the sinuses do tent to lessen the weight of the head of the large herbivorous animals. 2-act as thermal septum for the brain.  3-act as for protection of the brain.

4- Extra-respiratory spaces.  5- Helps in balance the temperature of inspired air.

They may divide into two groups according to their daring sites.

1-one group drains into the middle nasal meatus

2-seconed group drains into caudal dorsal part of the nasal cavity with ethmoidal meatuses.
In all animals there are 5 paranasal sinuses (maxillary, frontal, palatine, sphenoid and lacrimal sinus) in addition to the smaller conchal sinuses.

1-Maxillary sinus.

In carnivores : replaced by maxillary recess.  Is not a true sinus because it doesn't lie between internal and external plates of the cranial bones, instead it's bounded laterally by the maxillary , lacrimal, and palatine bones and medially by orbital plate of ethmoid. It divided into two parts (rostral and caudal parts.
In pig : invades both maxillary and zygomatic bones, & consist of rostral and caudal meatus , it open in middle nasal meatus.

In ruminant : invade the maxillary, zygomatic, and lacrimal bones , its communication with the palatine sinus with which it shares the nasomaxillary  aperture into middle meatus.
In horse : has rostral and caudal maxillary sinuses , separated by an osseous septum , both sinuses communicate with the nasal cavity through a common nasomaxillary aperture. The caudal sinus is subdivided by ventral portion into large ventrolateral and smaller dorsomedial part and communicate widely with conchofrontal sinus (dorsomedial) and with sphenopalatine (ventrolateral).

2-Frontal sinus :right and left sinuses are separated by median septum which deviated slightly from the median plane, and open separately into ethmoid meatus except in horse where communicate via the caudal maxillary sinus with middle meatus    

In carnivores, small ruminant and horse : occupy the dorsal part of the skull between the nasal cavity , cranial cavity and the orbit. In ox and pig the frontal sinus extend caudally also into parietal  and interparietal , & temporal bones, and surrounded the cranial cavity dorsally , laterally &caudally. The corneal process of the horned ruminants is also excavated by the frontal sinus.

In horse divided into rostromedial and caudal recesses, which communicate with each another.

In pig: divided into large caudal ,smaller medial, and lateral rostral sinuses.

In ox: divided into rostral and caudal sinuses, in turn the rostral subdivided by transverse plate into lateral , intermediate  ,& medial rostral. And the caudal  subdivided by oblique lamina   into rostromedial and caudolateral part. it also extend into corneal process of the horned.

In small ruminant :  divided into small medial frontal and large lateral frontal –extend caudally.

In dog: divided into lateral , medial , and rostral . all open in ethmoid meatus .

In cat : undivided.
3-lacrimal sinus: occupy the lacrimal bone, is present only in the pig and ruminant , in pig –connected to the lateral rostral frontal sinus. in ox  communicate with maxillary sinus. In small ruminant it is either independent with its own aperture leading into ethmoidal meatus or may be lateral recess of the lateral frontal sinus.

4-palatine sinus: is absent in the carnivores and pig .

In ruminant: occupy the horizontal lamina of the palatine pone and palatine process of the maxillary , right and left sinuses extend into median plane but separated by the septum. They don’t extend medially in small ruminant. It communicate with maxillary sinus through maxilopalatine aperture a cross the infra orbital canal and both share a common nasomaxillary aperture.    
Not: because the osseous roof of the palatine sinus is incomplete  the sinus is separated from the nasal cavity only by a double layer of mucosa.
In horse : 

The palatine sinus of the horse occupies the perpendicular plate of the palatine bone, is bounded dorsally by the ethmoid and vomer. Its open rostrally into caudal maxillary sinus and continuous caudally with sphenoid sinus therefore called  sphenopalatine sinus.

5-Sphenoid sinuses : occupied the presphenoid bone  is absent in the small ruminant and dog. They are    (right and left ) relatively small , of unequal size and are separated by median septum. in pig is relatively large and open in the ethmoidal meatus. In ox is present in over 50% of cases and  occupied the wing of the presphenoid bone..

In horse : is occupied the presphenoid bone  , but it may be absent as rule communicate rostrally with palatine sinus forming sphenopalatine sinus but open independently into ethmoid meatus.

Not: the part of Sphenoid sinuses  occupied the presphenoid bone  is closely related to the optic nerve and chiasma , so that inflammation of the sinus may effect the vision animal..

6-Ethmoid sinuses : they are present in the pig and ruminant rostral to the orbit  , and related with ethmoid bone and open into ethmoid meatus. 
Larynx :  is a short cartilaginous tube connects the lower part of phalanx with the trachea, and contains the organ of phonation. 

Location : at the level of the base of the cranium ventral to the laryngopharynx and  the beginning of the esophagus in the intermandibular space  in ruminant and horse but extend caudally in other species.

Function :

1- it serve as valve to prevent foreign body from entering trachea.

2- Used as mechanism of phonation,   3-Assists in olfaction .

4-Serves as pathway for air passing into or out of the lung.

The larynx consists of paired( arytenoid , corniculate, cuneiform)and unpaired (cicoid , thyroid and epiglottis )cartilages. 
[image: image1.emf]1-cricoid cartilage (hyaline cartilage ): 

1-located caudally and partially covered by thyroid cartilage.

2-the shape as single ring, consist of dorsal plate ( lamina) and ventral part ( arch).

3-the dorsal surface of lamina marked by  median crest for attachment muscles. The cranial border of lamina , there is oval convex face for articulation with arytenoid cartilage, and at the junction of the lamina and arch is the small concave face for articulation  with thyroid cartilage. 

2-thyroid cartilage (hyaline cartilage):

1-located  rostral to the cricoid cartilage .

2-consists of right and left laminae , which united ventrally to form the body. The convex external surface of lamina is divided by oblique line into two areas for the attachment of muscle. In some species (dog , older pig, and ruminant )the body present around ventral prominence (laryngeal prominence), in man called (Adams apple )   
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3-Dorsally the lamina expended to form rostral( articulate with thyrohyoid bone)  and caudal cornua( articulate with cricoid cartilage).

4- thyroid fissure : formed between the rostral cornu and the rostral border of lamina , this fissure may be converted into foramen by fibrous tissue connecting the rostral cornu with the rostral border of the lamina except in carnivorous. The sensory fiber of the cranial laryngeal nerve passes through this foramen to the interior of the larynx for innervation of the mucous membrane.

5-in the ruminant (only) a shallow rostral thyroid notch is formed at union of the two laminae.

6-in horse and cat there is a deep caudal thyroid notch through it the surgeon gains access to the interior of the larynx. in dog   and ruminant (shallow) in pig absent.
3-Arytenoid cartilage : 1-located on either side of rostral of the dorsal half of the cricoid cartilage and medial to the dorsal parts of the laminae of the thyroid cartilage 

2-the shape is a three –sided pyramid . the apex pointed rostrally (consist of elastic corniculate cartilage)  and the base faces caudally  . the base is narrow from side to side and is formed by crest –shaped muscular process dorsolaterally(to cricoarytenoid muscle attachment) , the vocal process ventrally( for attachment vocal ligament ) and the articular surface for cricoid dorsomedially.(the vocal process consist of elastic cartilage differ from rest arytenoid cartilage which consist of hyaline cartilage). The medial , dorsal and lateral surface connect the base with apex of cartilage.
Comparative :

In horse : vocal process ---short &rounded , muscular process—prominent, &articular surface –slightly convex.

In cow: : vocal process –long &narrow , muscular process—thick laterally , articular surface –concave,& corniculate process ----curved craniodorsally like a pair of goat horn  .

In pig : vocal process ---large  , muscular process—high , &articular surface –deeply concave& corniculate process---large.
4-cuneiform cartilage (elastic cartilage) : are present only in the horse and dog , in horse resemble a wedge, articulate with lateral border of the base of the epiglottis cartilage and project caudodorsally. It’s free end provides an attachment for vestibular ligament. In dog  its  articulate with arytenoid cartilages and project rostroventrally from the base of the corniculate cartilage  toward the  epiglottis (lies in the aryepiglottic fold).

5-Epiglottic cartilage: (elastic cartilage)

1-located caudal to the root of the tongue and basihyoid bone , rostral to the thyroid arytenoid cartilage,

2-during deglutition the epiglottis pushed caudal so that it cover the glottis and prevent foreign material from entering the trachea.

3-the shape like an elm leaf and present two surfaces , base and apex : the surfaces (lingual surfaces : concave longitudinal ,convex transversally and face the root of the tongue) &(laryngeal  surfaces: concave transversally ,convex longitudinal and face the larynx caudodorsally ).the base is next to thyroid cartilage and is continued by short process (petioles ) with which epiglottis is connect with  thyroid cartilage by thyroepiglottic ligament, except in dog there is a strong cushion of fat adheres firmly to the lingual surface of the base, and changes its shape with movement of the epiglottis .the apex is pointed in horse , goat, dog, and cat; rounded in ox , sheep, and pig. Its related dorsally to the caudal part of the soft palate. 
Ligament and articulation of the larynx :

1-cricotracheal connection: is ligamentous (fibroelastic tissue )connecting the caudal part of cricoid cartilage with rostral border of the first tracheal cartilage.

2-cricothyroid connection : is both articular and ligamentous

Articulation : synovial joint in all animals except ruminant fibrous joint, there is a joint between caudal cornea of thyroid cartilage and two articular facets on the lamina of the cricoid cartilage. The movement is rotation of the thyroid cartilage a round the horizontal axis.

cricothyroid ligament :  elastic ligament connect the rostral border of the arch of the cricoid cartilage with caudal border of the laminae and with body of thyroid cartilage.

3-cricoarytenoid connection: is both articular and ligamentous

Articulation : synovial joint  between the concave facet on the base of the arytenoid cartilage and convex facet on the rostral border of the lamina of the cricoid cartilage.

Cricoarytenoid ligament : is short fibrous band extend from ventral aspect of the lamina of the cricoid cartilage to the medial surface of the arytenoid  cartilage.

4-thyrohyoid  connection : is both articular and ligamentous       

Articulation: synovial joint in horse and fibrous joint in ruminant and cartilaginous joint in dog and cat. Is formed between the thyrohyoid bone and rostral cornu of thyroid cartilage (except in pig rostral cornu absent , it connect with lamina of thyroid cartilage).

Thyrohyoid membrane : : is a sheath of connection tissue extending from the rostral border of the lamina and body of the thyroid cartilage to the caudal borders of the thyrohyoid and basihyoid bones. 
5-thyroepiglottic connection :is ligamentous and is formed by elastic thyroepiglottic ligament  connect the base of the epiglottis cartilage with body and or laminae of thyroid cartilage.

6- hyoepiglottic connection : is formed by hyoepiglottic ligament –is elastic band that extend from the basal portion of the lingual surface of the epiglottis cartilage to the basihyoid  bone.

7-interarytenoid  connection:  is ligamentous and formed by the transverse arytenoid ligament is a fibrous band extending between the dorsomedial angles of two arytenoid cartilages but also send thin fibrous to the rostral border of the cricoid lamina. In the pig and dog a small piece of cartilage (interarytenoid cartilage) lies in the transverse arytenoid ligament.

8-the arytenoid cartilage is connected to the floor of the larynx by two ligaments.

a- vocal ligament : (elastic ligament) is present on either side and extends from vocal process of arytenoid cartilage to the thyroid cartilage and or to the cricothyroid ligament.

b-vestibular ligament :  rostrally to the vocal ligament (absent in cat), in horse is strong band connection the cuneiform cartilage and epiglottis cartilage with arytenoid cartilage . in ruminant is represented by a number of radiating fibers , these pass from  the base of epiglottis and floor of thyroid cartilage to the arytenoid cartilage .in dog  connection  the floor of thyroid cartilage with the cuneiform process of arytenoid cartilage.

Laryngeal cavity :

1-vestibule of  larynx : is compressed laterally extend from the laryngeal entrance (aditus larynx ) to the glottic cleft . rostral to the vocal folds . in , pig ,and horse it communicate with lateral laryngeal  and median laryngeal  ventricles .in cat and ruminant there are recesses in the lateral wall of the vestibular between aryepiglottic folds and arytenoid cartilage.     

2- the glottic cleft : is narrowest part , between two vocal folds and arytenoid cartilage and mucosal covering , the function of it is mainly in phonation.

3-infraglottic cavity : extended from the glottic cleft to the beginning of the trachea. Its contained entirely within ring –like cricoid cartilage and continuous with lumen of the trachea.
 [image: image4.emf]Trachea   
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1.  respiratory epithelium

golblet cells are the main secretory cell type in tracheal epithelium of domestic mammals; Clara cells in other species.

2. submucosal glands

3."lamina muscularis mucosae" region contains only elastic fibers; looks like smooth muscle.


4.muscularis externa: trachealis (smooth) muscle joins ends of cartilage; attachment varies with species. The trachealis muscle is smooth muscle. Its functions to narrow the tracheal lumen,  when you cough, the narrower the trachea, the faster the air moves and can propel whatever is making you cough out of the trachea.

5- Tracheal rings are made of hyaline cartilage and are very important to supporting the structure of the trachea. Cartilage rings and respiratory epithelium are present to the level of the bronchi in the lungs, but are not present in the bronchioles
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Extrapulmonary bronchi: similar to trachea; beginning of bronchial tree

Intrapulmonary bronchi

1.  primary, secondary, tertiary bronchi formed by branching; tunics are thinner with each branching  2.  respiratory epithelium

3.  bronchial glands: mixed mucous and serous 

4.  most distal site for lymphoid follicles  5.  irregular plates of cartilage
Bronchioles

1.  cilia always extend further down the tubes than glands in order to protect gas exchange system from mucus


2.  bronchiolar (Clara) cells in respiratory epithelium: non-ciliated cells with characteristics both of secretory cells .
3.  smooth muscle relaxes during inspiration and contracts at the end of expiration; 

Respiratory bronchioles 

1.  not present in all species; are seen in cats and dogs

2.  characterized by direct attachment of alveoli
  Alveolar system 

1.  alveolar ducts: interrupted by alveoli; spirals of smooth muscle in wall

2.  bunches of alveoli lie at the end of the alveolar ducts

3.interalveolar septa: connective tissue with collagenous and elastic fibers and continuous capillaries

4.  alveolar pores:  may prevent alveolar collapse; allow passage of macrophages; allow spread of bacteria in pneumonia 

D. Blood-air barrier 

1-surfactant and fluid     2-alveolar lining cell 

3-fused basal laminae of membranous pneumonocyte and endothelium endothelial cell , blood plasma ,&erythrocyte plasma membrane

CIRCULATORY COMPONENTS 

A. Blood

1. Pulmonary artery - supplies gas exchange system arteries in this system are thinner than in other systems; therefore produce  lower pressure; follows bronchial tree to supply alveoli; arteriovenous anastomoses absent 

2. Bronchial artery - supplies mainly the respiratory structures walls of bronchi septa and pleura in carnivores and monkeys alveoli in horses

B. Innervation

1. parasympathetic from vagus >> bronchoconstriction 

2. sympathetic from -bronchodilation

thoracic cavity

is lined by a simple squamous epithelium called a mesothelium., it is called pleura. The pleura on the cavity walls is the parietal pleura and that on the lungs (or viscera) is the visceral pleura ( is also called pulmonary pleura). A thin fibrous septum, covered on each side by pleura, divides the thoracic cavity. This septum is called the mediastinum
Parietal pleura is further subdivided into:

— costal pleura

— diaphragmatic pleura

— mediastinal pleura & — pleural cupula.

Connecting pleura forms the pulmonary ligament which is a continuation of the mediastinal pleura to the visceral pleura.

The mediastinal pleura is the shiny layer of tissue that we see over the thymus ,heart, aorta , and esophagus , That is right, these structures lie within the mediastinum. The azygous vein, trachea, and cranial vena cava also lie within the mediastinum
