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 Dr  Ahmed A.                         PATHOLOGY                              3rd Stage 

The respiratory system 

____________________________________________________________________ 

The respiratory system 

The main function of respiratory system is the exchange of oxygen and 

carbon-dioxide between the blood and environmental air. also the 

respiratory system perform another function include: 

1. Maintaining acid-base balance. 

2. Warming and humidifying inhaled air. 

3. Filtering out particulate material. 

4. provide for the sense of smell. 

The respiratory tract can divided in to: 

1. upper airways (conductive system) 

2. lower airways (gas exchanges system ) 

Upper airways disease: 

Nasal and sinuses: 

1. Anomalies: Cleft palate or palatoschisis is fairly common defect seen in 

new born animals. In this condition there is abnormal connection between 

the nasal cavity and the mouth, The milk passes in to the lungs so the 

animals do not survive long, dying from pneumonia and starvation. 

2. Congestion: Occurs whenever animals are exposed to cold air, The blood 

vessels in the nasal passage dilated so that the air breathing is may be 

sufficiently warmed also there are secondary bacterial infection may result 

in inflammation and odema. 
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3. Epistaxis( nose bleeding) : Is a hemorrhage from nasal cavity. Caused by 

trauma, parasite, erosion of blood vessel due to neoplasm, infectious 

disease and poisoning by nitrate and other poisoning. 

4. Rhinitis: this is inflammation of mucous membrane of nose. In man this is 

common “cold”. 

Causes and occurrence: 

According to the cause rhinitis may be 

1. Primary when develops independently as a primary lesion and in this 

case the cause may be: 

a)Physical causes like dust foreign bodies. 

b)Parasites like ostrus ovis in sheep. 

c)Chemical like irritating gases and smoke. 

d)Fungi like Aspergillus fumigatus. 

e)Bacteria like spherophorous necrophorus. 

2.Secondary when it develops as a part in pathological picture o f a specific 

infectious disease. e.g. Malignant catarrhal fever, infectious bovine 

rhinotracheitis and cattle plague in cattle, equine influenza 

(Rhinopeumonitis., strangles, glanders in equines, distemper in dog, coryza, 

fowl pox, infectious larengiotracheitis, Newcastle disease in poultry. 

Forms of rhinitis: 

According to its course: 

Rhinitis may be acute or chronic: 

According to exudate type of inflammation, it may be : 

1) Serous rhinitis 
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2) Catarrhal (mucous) 

3) Purulent 

4) Fibrinous 

5) Granulomatous: singular to multiple nodular masses in the submucosa 

caused by mycotic or allergic etiology 

Macroscopically:the mucous membrane is swollen and congested , dry at 

first a mucous discharge occurs subsequently which turns mucopurulent 

later. 

Microscopically:there are hyperemia, inflammatory exudate with 

inflammatory cells and hydropic degeneration of the epithelial cells (goblet 

cells) also there are extension to the sinuses result in sinusitis. 

The acute rhinitis start as serous watery high fluid then become catarrhal 

exudate and mucopurulent exudate depending on degree of mucosal 

damage. 

While chronic rhinitis this is usually sequel of acute rhinitis ,there is 

ulceration of mucosa, in some places may be thicken and congestion. 

5. Nasal polyps: thickening of the mucosa, which may be large enough to 

be pedunculated and composed of a core of edematous strorma 

resembling myxomatous tissue and a covering epithelium,it is resemble 

true neoplasm. There are often pedunculated or elongated fill most of nasal 

cavity. 

6-Nasal neoplasm: 

Benign Malignant 

1. Osteoma 
2. Chondroma 
3. Myxoma 
4. Fibroma 
5. Angioma 

-Osteosarcoma 
-Chondrosarcoma 
-Myxosarcoma 
-Adenocarcinoma 
-Sequamous cell carcinoma 
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7-Sinusitis: Inflammation of sinuses it most common in maxillary and 

frontal sinuses. It caused by: 

1)Rhinitis 

2)Frontal bone fraction 

3)Dehorning 

4)In equine periodontal infection in case of molar teeth. 

8-Catarrh of guttural pouches(empyema of guttural pouches): is 

accumulation of purulent material in guttural pouch usually accompanied 

with strangles infection. The catarrh is likely to become chronic and 

exudate may develop in to caseous or more sold due to interferes with 

drainage. 

9-Tympanitis of guttural pouches:occur in equin which are less one year of 

age it mean distention of guttural with gases derived from putrefaction of 

exudate in chronic catarrh. 

Diseases of pharyngeal and larynx 

1.Pharyngitis: Usually commence as acute mucous (catarrhal) inflammation 

of mucose membranes in some case tend to become purulent of fibrinous 

depended on the nature of agent. 

2. Pharyngeal diverticulitis: Occur in pigs ,sever inflammation or fatal 

gangrene may result from release of drug in the diverticulum. 

3. Laryngitis: A mild catarrhal laryngitis is met with which may progress to 

chronic form if the cause persists. 

Causes: 

1-Extension from nasal cavity infection or pharynx like distemper in dogs. 
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2-Chemical irritation. 

3-Mechanical injury. 

4-Specific disease like tuberculosis, glander. 

4. Roaring or laryngeal hemiplegia: 

It is the usual cause of roaring in horse it is mostly left sided due to paralysis 

of the left recurrent laryngeal nerve, which leads to atrophy of some 

laryngeal muscles. 

The cause isn’t clear, but the extension of an inflammatory process (e.g. 

strangles) may produce the case. In some cases, a pressure exerted on the 

nerve at the part of its passage between the trachea and the aorta may be 

the cause. 

In normal the arytenoid cartilages are drawn out side during inspiration to 

allow ingress of air. The important muscle that operates this is the 

circoaryteniodeus .if for any reason there is injury to and degeneration of 

the nerve supplying this muscle then the cartilage cannot open and so will 

stand in the way of air passing freely in to the trachea this case is noted in 

horse. 

Lower respiratory tract disease: 

1.Bronchitis : Bronchitis is the inflammation of bronchi which tends to 

spread around the bronchi as a peribronchitis and frequently to the 

alveolar parenchyma producing bronchopneumonia. 

2.Bronchostenosis: Is narrowing of bronchial lumen due to obstruction or 

peripheral pressure. 

Causes: 

1)Aspiration of foreign bodies. 

2)Accumulation of exudate. 
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3)Parasites within the lumen. 

4)Inflammation of bronchus. 

5)Pressure from outside the bronchial wall (abscesses, tumor, enlarged 

lymph nodes) 

6)Spasm of the muscles of bronchi (asthema). 

3.Bronchiectasis: It is the dilatation of bronchi due to loss of elasticity and 

failure to contract as the result of certain degree of chronic inflammatory, 

fibrosis in and around the wall of the bronchi . 

Causes: 

1)Bronchial obstruction (tumor, forging body). 

2)Bronchial infection. 

3)Congenital malformation. 

4)Cystic fibrosis. 

5)Scar tissue formation. 

6)In bronchostenosis. 

Macroscopically: There are two forms are recognized: 

*Saccular form 

*Cylindrical form. 

Microscopically: The wall of the effected bronchi show variable infiltration 

by chronic inflammatory cells. 

4 .Acute tracheo-bronchitis: This condition is usually encountered along 

with upper respiratory disease more often seen in pneumonia . 
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Bronchitis is inflammation of bronchial epithelium frequently the 

inflammation spread to the wall of the bronchus and the from there to the 

lung tissue. 

Causes: 

1)Inhalation of irritants. 

2)Infections like bacterial agent, viral, barasite. 

Macroscopically: The mucosa is thickened, reddened and covered by an 

exudate which may be catarrhal fibrinous or purulent. In aspiration of 

foreign material a gangrenous bronchitis is seen in which there is extensive 

necrosis of mucosa which sloughs. 

Microscopically: There is congestion and infiltration by inflammatory cells 

in which neutrophils predominate there may increased secretion of mucus 

and in severe cases the epithelium may be destroyed. 

5.Chronic bronchitis: 

Causes: 

1)Chronic venous congestion. 

2)Chronic infection of upper respiratory tract 

3)Bronchiectasis. 

4)Most common cause in animals in lung worm infection. 

Macroscopically: The bronchial mucosa is thickened and has a velvety fell 

some time it may be congestion but more often is pale and edematous. The 

exudate is mucous or mucopurulent. 

Microscopically: There is infiltration by lymphoid cells the ciliated 

epithelium is lost and replaced by cuboidal variety the mucous glands may 

show atrophy. 
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Lung disease: 

Atelectasis: The failure of the alveoli to open and contain air is called 

atelectasis,so the alveoli became collapsed. 

Type of atelectasis: 

1)Congenital atelectasis (neonatal atelectasis) 

a)Primary atelectasis: no initial inflation of the lung tissue 

b)Secondary atelectasis( neonatal atelectasis): there was initial inflation of 

the lung occur during delivery. 

Causes: 

*Obstruction of the bronchi by the mucus or inhaled liquor aminii. 

*Damage to respiratory center that may be occur in injury of the brain. 

2)Acquired atelectasis(pulmonary collapse): 

a)Obstruction or resorption atelectasis: the lumen of bronchi is obstructed 

and the air in the alveoli is resorbed due to complete or partial obstruction 

of the airways and prevent air from reaching distal airways. 

b)Compression atelectasis: this type of pulmonary atelectasis due to 

pressure against the lung or part of the lung by a filled pleura cavity with 

fluid or blood or air which mechanically collapse the adjacent lung. 

c)Contraction atelectasis: result from the resistance to expansion of alveoli 

due to presence of scar tissue adjacent or around the alveolar walls. 

d)Micro atelectasis: found in case of pulmonary surfactant deficiency. 

Pulmonary emphysema: Pulmonary emphysema is the increase of air 

content or the over inflation of lung tissue. 
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The term pulmonary emphysema described as permanent dilatation of 

pulmonary air spaces beyond the terminal bronchioles with destruction of 

their walls 

*Forms of pulmonary emphysema: 

According to distribution alveolar emphysema may be: 

1-Focal when affects lobule or groups of lobules. 

2-Diffuse or universal when affects the subpleural and interlobular 

connective tissue which show collections of air bubbles and it is usually 

universal or diffusely distributed 

Also pulmonary emphysema divided according on the site in to: 

1-Alveolar or vescular emphysema 

a. Acute when there is simple over inflation without any structural 

alteration or rupture of alveolar walls and the lung returns to normal after 

the escape of the increased air. 

b. Chronic when prolonged over inflation has resulted in pressure atrophy, 

weakness, loss of elasticity rupture and sometimes disappearance of 

alveolar walls. In this case the dilatation is permanent and the lung doesn’t 

return to normal. 

2- Acute interstitial emphysema: in this condition air collects in the 

interlobular space beneath the pleura and other interstitial tissue of the 

lung 

Causes: 

1. The main cause of chronic alveolar emphysema in animals is the 

constriction or the occlusion of bronchi and bronchiols observed in cases of 

bronchitis and bronchiolitis 
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2. Increased respiratory efforts as happens in case of chronic cough will 

help in the development of alveolar emphysema through weakening the 

elastic fibers and causing balooning and even rupture of alveoli. 

3. Weakness of alveolar walls associated with loss of elasticity, which 

happens in diffuse pneumonias, predispose for alveolar emphysema. 

Vascular disturbance of lung: 

-Active hyperemia commonly seen in some acute general infectious 

disease. 

-Hypostatic congestion: in animal blood accumulate in the lung on side 

which reclines. 

-Edema: the lung is large and firm ,on section edematous fluid drips from 

the cut surface. The alveoli and bronchi is contain pink stained 

homogeneous material. 

Inflammation of the lung: inflammation of the lung is called pneumonia. It 

is the inflammation of lung tissue due to different etiological agents with a 

variety of anatomical patterns producing consolidation and decrease in air 

content of affected parts. 

Pneumonitis: inflammation of the lungs “any inflammatory disease of the 

lungs” and the reaction is largely confide to the wall of alveolus. 

Pneumonia: use this term to apply to one of the acute infectious 

inflammation with copious exudate and the alveolar lumen which reveals 

the most obvious changes. 

Classification of pneumonia 

Depending on the anatomy of the lung 

1. Lobar pneumonia. 

2. Lobular pneumonia. 
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3. Interstitial pneumonia. 

4. Segmental pneumonia. 

Depending on type of lesion: 

1. Exudative pneumonia. 

2. Proliferative pneumonia. 

3. Chronic pneumonia. 

Depending on causative agent: 

1. Bacterial pneumonia staphylococcus aureus 

2. Viral pneumonia influenza 

3. Mycotic pneumonia aspergellosis. 

4. Parasitic pneumonia dycteoculoses. 

5. Mycoplasma Mycoplasma agalactia 

Depending to the nature of inflammation and inflammatory exudates : 

1.Serous pneumonia 

2.Catarrhal pneumonia 

3.Fibrinous or croupous pneumonia 

4.Suppurative or purulent pneumonia which when results from septic 

emboli is known as embolic or metastatic suppurative pneumonia 

2 

5.Necrotic or gangrenous pneumonia which is particularly observed in 

aspiration pneumonia. 

Causes: The most common causes are the bacteria, viruses, fungi and 

parasites. Also irritant like inhalation of dust, pollen and foreign bodies. 
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Routes of infection: 

1-Through the respiratory passage. 

2-Through the blood vascular system. 

3-Through penetrating wounds. 

Predisposing causes: condition called predisposing factors make the 

animals more susceptible to the diseases of respiratory system, these are 

fatigue, exposure to cold air, long travel by train or ship, severe hunger and 

malnutrition. 

Stage of pneumonia: 

1.Stage of congestion: This is the early stage in which there is active 

hyperemia and edema of the alveoli. 

Mac.:The lungs are congested and swollen, these still floate in water on 

section blood tinged-fluid escapes. 

Mic.: The capillaries on the alveolar walls are dilated and filled with blood 

,alveoli contain a little serous exudate and often a few red blood cells. 

2.Stage of red hepatisation : The effected portion of the lung is quite being 

redly dissemble from the healthy and a distinct line of demarct on is found. 

Mac.:The effected part is red and consolidated solid looking resembling 

liver. Portion of affected part is sink in water. 

Mic.:The alveoli reveal a fibrinous exudate containing erythrocytes, 

polymorphonuclear leucocytes and desquamated epithelial cell. Dilatation 

of lymphatic and widening of septal cells are observed. 

3.Stage of gray hepatisation: Macroscopically: the lung still consolidation 

and sinks in water the color is less red than the previous stage and some 

part are gray like grey granite. 

Mic.: The alveolus appear to be less filled than in previous stage. Fibrin can 
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clearly be seen, erythrocytes have almost disappeared from alveoli. The 

greyness of the affected tissue in this stage is attributed to ischemia of 

alveolar capillaries 

due to pressure of exudate.increase of infiltration by leucocytes and 

thrombosis in alveolar capillaries and lysis of red blood cells. 

4.Stage of resolution:At this stage liquefaction and removal of the exudate 

take place, the liquefied material may be absorbed via lymphatic or vein or 

may be expectorated. 

3 

Mic.:The exudates is disappearing what remain is granular polymorphs are 

either absent or the few that remain are degenerated. A number of 

macrophages derived from alveolar epithelial lining as well as from the 

blood are in evidence. 

Bronchopneumonia.( Lobular pneumonia):This is the most common type 

of pneumonia found in animals caused by virus or bacteria. Primarily 

infection starts as bronchitis and bronchiolitis from where it may spread to 

the alveoli as described earlier. The anterior and ventral parts of the lungs 

are more common only affected because the bronchi to these parts take off 

these vertically and so infection gravitates. 

The lesion are patchy in distribution, one or several lobule may be affected 

which are red and firm, sinking in water. The bronchi contain haemorrhage 

exudate, the pleura over the affected area show inflammation with 

fibrinous exudate. 

Sequelae: 

1) Death due to toxemia, hypoxia and cardiac failure. 

2) Atelectasis. 

3) Suppuration and abscess formation. 
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4) Gangrene. 

5) Septicemia. 

6) In complete resolution. 

Other type of pneumonia: 

Interstitial pneumonia : It is a form of pneumonia characterized by 

infiltrative and proliferative cellular reaction in the alveolar septa and for 

the most part is caused by a virus. The main characteristic features of this 

type of pneumonia are : 

a. Inflammatory process is restricted to alveolar septa. 

b. Inflammatory changes are characterized by cellular infiltrations and 

proliferations rather than by excudation (Lobar and lobular are exudative 

pneumonies.). 

c. Inflammation is largely confined to pulmonary tissue (alveolar walls. 

hence it is the only synonym to pneumonitis (in other forms changes are 

mostly observed in alveolar lumens. 

It is generally accepted that lobar and lobular pneumonias are due to 

bacterial infection, while interstitial pneumonia denote a viral infection. 

Fibrinous or croupous pneumonia: It is a form of pneumonia in which the 

inflammatory reaction is fibrinous in nature, tends to be acute and it 

spreads rapidly to affect large areas of lobes or whole lobes. 

Pathogenesis 

Fibrinous pneumonia in domesticc animals is in most of cases aerogenous, 

the infection extends, as it happens in catarrhal bronchpneumonia, from 

the bronchiols and the inflammatory reaction retains some degree of 

lobular distribution but it differs by the absence of a distinct phase of 

bronchitis. The inflammatory reaction begins in the respiratory bronchiols 

and rapidly spreads by peribronchial and endobronchial routes. By the first 
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rout the infection reaches the peribronchial lymphatics which are well 

developed particularly in cattle and swine and are in connection with 

perivascular spaces and subpleural lymph vessels leading to 

lymphangiectasis and inflammatory thrombosis. 

By the second rout the infection extends along the bronchial mucosa to the 

related pulmonary alveoli giving the anatomical pattern of lobular 

distribution then from one lobule to another by aspiration until big areas or 

even a whole lobe is involved given the anatomical pattern of lobar 

distribution. 

Necrotic, Gangrenous and aspiration pneumonia: It isn’t an independent 

type of pneumonia it is usually a complication of other forms associated 

with severe necrosis of tissues or it may be primary observe in cases of 

aspiration pneumonia or as the result of a penetrating foreign body from 

the reticulum of cattle. 

General features 

 

1. Grossly areas of catarrhal or fibrinous pneumonia reveal small or big 

yellowish green or green black foci which have all features of soft gangrene 

as complete loss of structure, softening and having an offensive odour in 

advanced cases gangrenous cavity may develop. 

2. Microscopically changes of partly purulent but mostly of severs 

necrotizing character are observed with mainly affect bronchi and 

surrounding pulmonary tissue. 

3. In aspisation pneumonia foreign particles are usually present in the 

lumen of bronchi and bronchiols. 

Causes: 

1) Faulty drenching in cattle and careless passage of stomach tube in horse. 

2) Inhalation of irritant drugs, oils, anesthetics or feed. 
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3) Aspiration of milk or ingest in paralysis of throat. 

4) Hematogenous from gangrenous lesion elsewhere in the body like 

gangrenous metritis. 

5) Penetration of sharp foreign bodies through rumen and reticulum. 

6) Direct infection by spherophorus necrophorus. 

Sequelae: Death. 

Metastatic supurative pneumonia:This may be acute or chronic this due to 

embolic deposition of pyogenic organism from lesion some where in the 

body. Characterized by presence of a number of foci may be found beneath 

the pleura. The lodged organisms produce inflammation with suppuration 

and may be several abscesses scattered. 

Verminous pneumonia: This type of pneumonia caused by many species of 

parasite. 

Cattle Dictyocaulus viviparus 

Sheep Dictyocaulus filarial 

Horse Dictyocaulus arnifieldi 

The pathology produced by these lung worm may be described in two 

stages: 

The first stage the larva enter alveoli and the second they settle down in 

bronchiole and bronchi. 

Mycotic pneumonia: Inflammation of the lung caused by a variety of fungi 

is called mycotic pneumonia. This fungi that may invade the lung and cause 

pneumonia are aspergillus, mucor, coccidioides and Cryptococcus. 

The most common is aspergillus fumigatus , the lesion are nodular central 

caseous material in to the bronchus result in central cavity. 
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Mic.: The hyphae of the fungus with inflammatory cells may be found 

around the central caseous material. In some case foreign body giant cells 

may be found at the periphery. 

Pulmonary adenomatosis: This is a disease of domestic animals, 

characterized by hyperplasia and hypertrophy of alveolar epithelium giving 

the glandular or adenomatous appearance. This disease has been described 

in sheep and called “ Jaagsiekte” The lesion start as small nodule soft and 

more friable. 

Maedi: This mean dyspnea affects older sheep usually those over two years 

caused by virus (primary factors). 

The lesion is chronic interstitial pneumonia. 

Jaagsiekle 

Maedi 

1) Alveoli show adenomatosis. 

2) Inclusion body absent. 

3) Lymph node not effected. 

4) Lesion focal not diffuce. 

5) Course shorter. 

-not seen. 

-present. 

-Diffuse. 

-lymphadenitis present. 

-course longer. 

Tumors of lung 
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Metastatic tumors are frequently observed particularly in( dog). Primary 

tumors are less common in domestic animals than in man. The most 

common tumors found in the lung are: 

1-Adenoma or adinomatosis of lung (sheep and cattle). 

2. Alveolar cell adenoma and adenocarcnoma . 

3. Bronchogenic adenocrcinoma 

4-Mesothelioma 

Disease of the pleura: 

Abnormal content of the pleural cavity: 

Abdominal viscera: may enter the cavity as a result of congenital or 

acquired opening in the diaphragm (Diaphragmatic hernia.). 

Foreign bodies,: such as nails, pieces of wire, and various other sharp 

metallic objects, my penetrate from the four stomachs of cattle, 

penetration is usually slow therefore, a local fibrinous pleuritis develops. 

Later the body may become encapsulated. 

Air (Pneumothorax): may result from trauma of the thorax (fractured ribs. 

trauma of lungs (foreign bodies penetrating from the four stomach or 

Through the chest wall. 

Fluid (Hydrothorax): Hydrothorax accompanies general edema. 

Blood (Hemothorax).: usually result from the trauma. 

Pus (Pyothorax): Suppurative pleuritis or the rupture pleural cavity. 

Pleuritis(pleurisy): is the inflammation of the pleura mostly it is secondary 

to pneumonia or primary infection of the pleura occur by several route: 

1)By direct extension from under lying lungs. 

2)By blood stream in septicemic disease. 
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3)Through thoracic wall. 

4)From the rumen via reticulum and diaphragm. 

5)Through the esophagus by sharp bone or pins. 

Macroscopically: 

There are varying quantities of serous fluid containing fibrin the fluid may 

cause compression atelectasis. The pleura is rough and dry. The appearance 

of dryness is due to the presence of fibrin upon the parietal and visceral 

pleura. 

Microscopically: The mesothelial lining of the serous membrane in serous 

pleuritis remains intact while in the fibrinous form it is usually damaged . In 

all forms the propria is oedematous and the subpleural vessels are dilated. 

In the fibrinous from the fibrinous exudate is rich in leucocytes The 

termination of the serous and fibrinous forms is either by absorption of the 

serous exudate and of the fibrin which is digested by the leucocytic 

enzymes followed by regeneration of the serous membrane, or by 

organization of the exudate with the formation of adhesions between the 

visceral and parietal pleurae if the exudate is so extensive that it cannot be 

liquified and absorbed. 

Suppurative pleuritis: It is diffuse form of pleuritis which happens usually as 

an extension from a suppurative pneumonia. A focal form is seen mostly in 

pigs in the region of pulmonary abscess caused by Coryne pyogenes. 

In such cases, small encapsulated abscesses containing pale green pus 

appear in the pleura. 

 


