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Dr. Khalid -----------------------------Anatomy ,2nd stage - ------------------------------------


Respiratory system

It is essentially system for exchange of gases between organism and environment. There are 2 types of respiration occurring within the body of higher animals.

a) External respiration: involving the respiration organs and blood stream.

b) Internal respiration: This is an exchange of gasses between

blood stream and the body cells.

The respiratory system consists of:

1. Conducting part: is that part through which the air passes to

reach the respiratory part where actual exchange of O2 occur,

It is consist of:

a) External nose.

b) Nasal cavity.

c) Part of pharynx (nasopharynx).

d) Larynx.

e) Trachea.

f) Within the lungs:

- Bronchi.

- Bronchioles.

2. Respiratory part which consist of:

a) Respiratory bronchioles.

b) Alveolar duct.

c) Alveolar sac.

d) Pulmonary alveoli (alveolus).

3. Pumping apparatus include:

1. 2 pleural sacs which envelop the lungs and form vacuum champers around them.

2. Skeleton of thorax and associated muscles.

3. Diaphragm.

4. Paranasal sinuses:

Their function is truly unknown.They are cavities found with the maxillary, frontal and sphenoid lined with respiratory mucous membrane and they communicated either directly or indirectly with the nasal cavity. 

Functions of respiratory system:

1. Respiratory function (gasses exchange).

2. Respiratory system concerned with voice production; a role in which larynx plays.

3. The respiratory system is also associated with olfactory function.

(Part of nasal mucous membrane contains sensory olfactory

cells and is known as the olfactory region).

Nose (nostrils):

Is the external (anterior) opening of the respiratory system which is

lead to the nasal cavity, in the horse the nostrils have alar cartilage

which support the nostrils dorsally, medially and ventrally. The

alar cartilage consists of:

Lamina (dorsally).

Cornu (ventrally).

Shape of the nostrils:

1. In sheep and goat is narrow slits.

2. In ox is oval.

3. In horse the alar fold forms a horizontal shelf which divided the nostrils into dorsal and ventral passages.

The skin around and between nostril appears in different forms, and may be reach to the upper lip.

In sheep, goat, dog and cat the skin is narrow shiny called planum nasale.
In ox the skin extends to the upper lip and form nasolabial plate.

In horse it is normal skin area.

Philtrum:

It is median groove which divides the upper lip:

In sheep, goat, dog, and cat is well developed, deep extend

dorsally to the planum nasale.

In ox and horse it is shallow or absent.

Nasal cavity:

It is extend from nostrils to the choana (caudal or posterior nasal openings).

Boundaries of nasal cavity:

Dorsal wall (roof) formed from:

1. Dorsal cartilage.

2. Nasal bone.

3. Part of frontal bone.

Ventral wall (floor) formed from:

1. Ventral cartilage.

2. Part of incisive bone.

3. Maxillary bone.

4. Palatine bone.

lateral walls are irregular formed from:

1. Lateral cartilage.

2. Part of incisive bone.

3. Maxillary bone.

4. Palatine bone.

5. Ethmoid bone.

6. Lacrimal bone.
The nasal cavity is divided into right and left halves by

median septum.

The caudal and ventral parts of the nasal septum are

osseous and the reminder part is hyaline cartilage.

The nasal cavity has nasal conchae (turbinate bone).

The nasal concha:

Is turbinate bone originated from the lateral wall of the nasal cavity

and coiled on its wall, covered with mucous membrane.

there are 3 nasal conchae:

1. Dorsal nasal concha which is the longest one in all

animals.

2. Ventral nasal concha is shorter and wider than the dorsal

concha.

3. Ethmoid concha is located in the caudal part of nasal

cavity so it is called caudal concha.

: In ruminant and dog the ethmoid concha is large and

extends cranially so it is located between the dorsal and ventral

conchae, so it is called middle concha.

The ethmoid concha has many small ethmoidal meatuses.

The present of the nasal conchae in the nasal cavity produce 4

meatuses or passages through the nasal cavity which they are:

1. Dorsal nasal meatus between the roof of the nasal cavity

and dorsal concha.

2. Middle nasal meatus between the dorsal concha and

ventral concha.

3. Ventral nasal meatus between the ventral concha and

the floor of nasal cavity.

4. Common nasal meatus is narrow between the nasal

septum and nasal conchae.

The nasal cavity is divided topographically in to 3 regions(parts):

1. Nasal vestibule (vestibular part (region)): is the cranial

part of the nasal cavity which is narrow and lined with stratified sequamous epithelium and has the opening of the nasolacrimal duct.

2. Respiratory part (region) (middle part): is the largest part of the nasal cavity and contain nasal conchae and lined with respiratory mucosa (pseudostratified columnar ciliated epithelium).

3. Olfactory part region (caudal part (region)): Usually has ethmoid concha and lined by non ciliated pseudostratified columnar epithelium.

The vestibular part of nasal cavity has number of folds:

1. Straight fold continuous with dorsal concha.

2. Alar fold continuous with ventral concha.

3. Basal fold is the most ventral one.

Paranasal sinuses:

1. They are developed as outgrowth from nasal cavity.

2. They are cavities found in the interior of some bones of the skull.

3. The wall of sinuses are composed of compact bones and are lined by (mucoperiosteum), (mucoendosteum) which is (pseudostratified columnar ciliated epithelium)

and continuous with mucous membrane of the nasal cavity.

4. Their function is truly unknown.

Types of the paranasal sinuses:

I. Maxillary sinus:

1. It is present in maxillary bones.

2. It opens on the nasal cavity by nasomaxillary opening.

3. In dog and cat is small recess connected.

4. In ruminant communicates with the palatine sinus.

5. In horse has cranial and caudal maxillary sinuses; both

are opened into nasal cavity by nasomaxillary opening.

: The caudal maxillary sinus is subdivided into:

1. Ventrolatral part.

2. Dorsomedial part.

II. Frontal sinus:

1. In horse and small ruminant (sheep and goat) and dog

the frontal sinus occupy the dorsal part of the skull.

2. In ox it extends caudally into the parietal and

interparietal, occipital and temporal bones.

3. Frontal sinus opens into ethmoidal meatuses except in horse.

4. Frontal sinus in ox is divided into:

a. Cranial sinus.

b. Caudal sinus.

III. Palatine sinus:

1. Absent in dog and cat.

2. The sinus separated from the nasal cavity by double layers of mucosa.

3. Palatine and maxillary sinuses are communicated through maxillopalatine opening.

IV. Lacrimal sinus:

1. It presents only in ruminant and pig.

2. In ox the lacrimal sinus communicates with the maxillary sinus.

V. Right and left sphenoid sinuses:

1. Absent in dog, sheep and goat (small ruminant).

2. In cat projects into nasal cavity.

3. In ox the cranial part connected with ethmoidal meatuses.

4. In horse the sphenoid sinus is communicates with the palatine sinus forming sphenopalatine sinus.

Larynx:

1. It is short cartilaginous tube that connects the pharynx and trachea.

2. It supports the valvular apparatus (epiglottis) which regulates the passage of the air and prevents the aspiration (breathing) of food or other foreign bodies.

3. It consists of many cartilages which are connected between them and with the hyoid bone and trachea by ligaments and muscles.

Cartilages of the larynx:

1. Unpaired cartilages these are:

Cricoid cartilage.

Thyroid cartilage.

Epiglottis cartilage.

2. Paired cartilage (arytenoids cartilage).

I. Cricoid cartilage: Greek word mean (ring like)

1. It is most caudal cartilage of larynx.

2. It is ring like in shape.

3. It is consist of:

Dorsal plate (lamina).

Ventral narrow arch.

II. Thyroid cartilage:

1. It is Greek word mean (shield- shape).

2. It consists of 2 quadrilateral plates (left and right lamina)

which they are fused (united) ventrally to form the (body of Adam’s apple).
VI. Arytenoid cartilage: Greek ward mean (ladle shape):

1. It is paired cartilage.

2. It is pyramidal in shape (has 3 sided surface).

3. It has vocal process ventrally and corniculate process dorsally.

4. It is located on each side of cricoid cartilage.

VII. Epiglottis: Greek word (mouth of wind pipe):

1. It is the most cranial cartilage of the larynx.

2. It located caudal to the root of the tongue and cranial to the arytenoid and thyroid cartilage.

3. It consists of body and apex.

4. During the swallowing the epiglottis is pushed caudally to covers the glottis.

5. In horse has cuneiform process

Laryngeal cavities (cavities of the larynx):

The larynx divided into transverse segments (cavities):

1. Vestibule: it is the cranial cavity of the larynx and extends

from the laryngeal opening to the ventricular folds. The

opening of vestibule into the pharynx is called aditus larynges.
2. Glottis: it is the narrow middle part of the larynx; it consists of paired of arytenoid cartilages.

3. Infraglottic cavity (caudal part (cavity)): it is cavity

located caudal to the glottis and extends to the beginning of the cavity of trachea.

Trachea:

1. It is flexible non collapsible cartilaginous and membranous tube.

2. It extends from the cricoid cartilage of the larynx to the root

of the lung when it bifurcates to 2 (stem bronchi or principle

bronchi or primary bronchi).

3. topographically divided into:

I. Cervical part: which is the longest part and it is related:

Dorsally esophagus.

Dorso-laterally to the:

1. Common carotid artery.

2. Vagosympathetic truck.

3. Tracheal lymphatic truck.

4. Caudal laryngeal nerve.

5. Thyroid gland.

Thoracic part: The trachea passes downward and backward

along the ventral surface of neck to enter the thoracic cavity,

so the thoracic cavity is shorter than the cervical part.

At the level of the heart the trachea is divided into 2 primary bronchi.

The thoracic part is related to:

1. Esophagus.

2. Heart.

3. Pleura.

4. Mediastinal lymph nodes.

5. Left and right vagal nerves.

Tracheal cartilages:

1. They are usually C shaped united together by the

annular ligament.

2. The space between the free ends of tracheal cartilage

filled by lymphoid tissue.

3. Between the mucous membrane and connective tissue

there is trachealis muscle.

Comparative of tracheal cartilages:

The number of tracheal cartilages is not constant in all species:

In horse 48-60 hyaline cartilages and 70- 80 cm in length.

In ox 48-60 hyaline cartilages and 65 cm in length.

In sheep and goat hyaline cartilages 25 cm in length.

In horse:

1. The free ends of the cartilage are overlapping with the right end overlying the left.

2. The outline of the ring is oval.

In ox:

1. The outline of ring is U shaped.

In sheep:

1. Cranial 1/3 the outline is round or circle.

2. The free ends are overlapping the left end overlying the right.

In goat:

1. The outline of caudal part i.e. the middle 1/3 is U shaped.

2. The free ends overlapping with the right end overlying the left.

In dog:

1. There are about 42-46 rings.

2. The outline of cartilage is oval.

3. The free ends at same level.

Lungs:

They are spongy organs for gas exchange, usually:

They are two left and right.

They are locating in the 2 pleural sacs.

The pleura is sero-membranous (sac) which is lined the

thoracic cavity (parietal pleura) and surrounded the lungs

(visceral pleura).

Topographically divisions of pleura:

1. Costal pleura: is the part of parietal pleura when adhere

laterally to the ribs.

2. Mediastinal pleura: is the part of pleura which located

medially in the mediastinum.

3. Diaphragmatic pleura: is the caudal part of pleura which is

adhering to the diaphragm.

General features of the lungs:

1. The shape of lung is semicone.

2. It has apex (directed cranially in the thoracic inlet) and

oblique base lie on the diaphragm.

3. It has:

a) Costal surface which lies against the ribs.

b) Medial surface (mediastinal surface) lies against the

mediastinum.

c) Diaphragmatic surface lie against the diaphragm

Borders of the lung:

1. Dorsal border.

2. Ventral border.

3. Basal border.

Root of the lung:

It is the aggregation of the pulmonary and bronchial vessels and

nerves pass from the mediastinum to the lung.

Hilus of lung:

It is the area of lung by which the root is passing to the lung.

Impressions of lung:

1. Cardiac impression is deeper on the left lung than the right lung.

2. Aortic impression located dorsal to the cardiac impression.

3. Esophagus impression.

4. Caudal vena cava impression only on the right lung.
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1. Trachea.

2. Principle bronchus (stem bronchus, primary bronchus).

3. Interlobar bronchus.

4. Interlobular bronchus.

5. Bronchioles.

6. Respiratory bronchioles.

7. Alveolar duct.

8. Alveolar sac.

9. Respiratory alveolus
