


 Fungi are the most plant- like  animal 
pathogen. Contain ergosterol and 
polysaccharides in their cell walls.  

 

 Fungi produce the whole range of 
bacterial pathology from acute pyogenic 
to chronic granulomatous infection 

 



 Pathogenic fungi produce mycotoxins 
and enzymes. Their antigens, rich in 
polysaccharides can induce strong 
hypersensitivity of types III and IV. 

 

 



 Corticosteroids and immunosuppressive 
drugs favour fungal infections in all 
varieties and species.  

 

 Majority of the fungi are saprophytes 
and do not cause disease in animals, 
even when they enter into the body 
through inhalation or other means. 



 Most of the fungi can be easily 
seen in tissue sections stained 
with special stains such as Gomori 
methenamine silver (GMS), 
periodic acid-Schiff (PAS) and 
Gridley stain.  

 















 Fungi and fungal diseases can be 
classified into five groups according to 
their capability to set up infection: 

  1-Superficial mycoses. The only obligate 
parasites are the dermatophytes which 
live in the keratin layers of the skin and 
cause ring worm. Dermatophytes do not 
live as saprophytes, not invasive, the 
transmission and spread is direct.  



 All other disease producing fungi live as 
saprophytes and cause disease only 
when the host is unable to restrict their 
growth in tissues. Usually, the organisms 
are destroyed after entry into the host 
and do not lead to disease. Do not 
produce granulomas, because the 
organisms are restricted to the 
superficial layers of the skin and are not 

invasive.  

 



 2-Systemic or deep mycoses. 
Some fungi are capable of 
establishing themselves in normal 
individuals. They generally live in 
mycelial forms in the soil or on 
plants and in yeast forms in tissue 
(dimorphic fungi).  



 

 The lesions produced by these fungi are 
usually classical granulomas.  

 There is a central core of necrotic  debris, 
containing pus  surrounded by a zone of 
epitheloid cells, macrophages and 
multinucleated giant cells. Variable number 
of lymphocytes, plasma cells and 
sometimes eosinophils may be present. The 
entire lesion is surrounded by fibrovascular 
connective tissue of varying  maturity. 

 e.g: histoplasmosis, coccidioidomycosis, 
blastomycosis and sporotrichosis.   
 



 Infection with these saprophytic fungi 
occurs following their entry into the 
skin through wounds where they grow 
in mycelial form, producing localized 
lesions which usually do not spread.  

 



 4-Fungi are capable of causing 
both localized and disseminated 
disease, growing as mycelia in 
tissue. This group includes 
aspergillosis and zygomycoses. 
These are most common in 
debilitated animals. 
 



 5-The yeasts. Yeasts grow as single 
celled fungi. Some form 
pseudomycelia. They are not highly 
pathogenic and rarely cause disease 
in the normal animal.  

 e.g: candidiasis and cryptococcosis. 

 



 A-Minimal tissue reaction:  
 this is a particular feature of superficial skin 

infections by dermatophytic fungi.  
 Histologically the tissue response is very low- 

key, with dilatation of dermal vessels and very 
minor neutrophil accumulation in the 
epidermis.  

 Cryptococcus neoforans often show minimal 
tissue reaction in the lungs and meninges, but 
this may be a manifestation of the patient's 
depressed immune- suppressed state.  

  
 



B-Acute inflammatory reaction:  

 this is seen mainly in primary mucosal fungal 
infections, such as oral, esophageal and 
vaginal Candida infections.  

 There is vascular dilatation and a heavy 
neutrophil infiltration in the epithelium often 
with ulceration.  

 In the early stages of systemic blood- borne 
infection, there is an acute inflammatory 
reaction, often followed by microabscess 
formation.  

 



C-Granulomatous inflammatory 
reaction:  

 one of the characteristic tissue responses to fungi, 
particularly seen in deep subcutaneous and some 
systemic infection is the so- called "suppurating 
granuloma". There is a central purulent neutrophil 
reaction, surrounded by a granulomatous 
histiocytic and giant- cell reaction. The fungi can 
usually be found within the purulent neutrophilic 
material.  

 Some fungi, particularly yeasts excite a histiocytic 
and giant-cell granulomatous reaction, without 
suppuration.  

 



 (Dermatomycosis or 
Dematophytosis or Ring worm 

or Favus or Tinea) 
 Def: fungal infections of the skin and its 

adnexae (hair follicles, sebaceous and sweat 
glands) caused by different species of 
dermatophytic fungi.  

 



Causative agents:  
 Many species of dermatophytes (42 
species) which inhabit the skin of 
animals and humans and produce lesions 
under certain conditions. The organisms 
appear as septated (dividing, branching) 
hyphae (filaments of mycelium), or as 
individual or chains of arthrospores, 
derived from the mycelial form. 

 







 Direct and indirect contact with 
infected animals or contaminated 
fomites.  

 Animals may serve as reservoirs 
for human infection and humans 
may transmit infection to animals.  
 



 1-Lesions are limited to the hair, nails, 
epidermis and dermis. The fungi grow 
within or upon the surface of stratum 
corneum, or the hairs producing contact 
irritant dermatitis.  

 

 2-Growths of the fungi usually bind hairs 
together or cause them to fall, depending 
upon the fungus and host.  
 



3- Dry, scaly, or powdery crusts may form or 
the hairs may be bound together in a thin 
crust which leave red bleeding surface when 
removed.  

 

4-The lesions are often circumscribed, and 
the name ring worm is given because of the 
circular nature of the lesions.  

 



Lesions on skin develop in the shape of a ring, from the center to the periphery 

loss of hair and scaling are common signs for this condition. Scales usually are 

inflamed at the margins (edges) and crust may also develop 





Lesions on skin develop in the shape of a ring, from the center to the periphery loss of hair 

and scaling are common signs for this condition. Scales usually are inflamed at the 

margins (edges) and crust may also develop 



 1-Thickening of the stratum 
corneum may be the only change 
seen in sections stained with H & E. 
However, special stains such as PAS 
reaction and Gridley stain usually 
make it possible to recognize the 
fungi which stained red in sections.  
 



 2-In severe cases, hypertrophy of the 
epidermis occurs accompanied by 
congestion, edema and neutrophilic cell 
infiltration of the dermis.  

 

 3-In deeper infections in which hair 
follicles are involved, severe destruction 
of the follicles with inflammation of the 
dermis may be seen.  

 









Aspergillosis  
(Brooder Pneumonia) 

  
Def: it is a chronic infectious disease of 
humans, birds and animals caused by 
different species of Aspergillus (saprophytic 
moulds) characterized by granulomatous 
lesions primarily in the respiratory tract and 
other organs.  

 



Cause:  

Different species of genus 
Aspergillus. (more than 100 
species). A fumigatus, A.flavus, 
A.niger, a. nidulans, and A. 
terreus are the species most 
commonly associated with 
disease in animals. 
 



 Young chicks and turkey poults are the 
most susceptible and become infected from 
contaminated bedding while they are in the 
brooder stage of growth leading to 
"brooder pneumonia". 

 Most species of mammals.  
 In cattle leading to mastitis, placentitis and 

abortion. 
 In horses, infection of the guttural pouch 

results in a clinical syndrome characterized 
by recurrent  epistaxis and visceral and 
locomotor disturbances.  
 



 In the lung the lesions are in the form 
of multiple small or large nodules (1-
3mm in diameter) white or grey in 
colour, surrounded by a zone of 
hyperaemia. In the center the nodule 
consists of bluish material containing 
the organism.  
 

 



Granlome is consisted of central area of 

caseous necrosis in which the Y- shaped 

septated hyphae & spores of the fungus are 

found, surrounded by chronic inflammatory 

cells and enclosed in fibrous connective 

tissue capsule. 

 Presence of different sized nodules 

scattered throughout the lung tissue. 



 Diffuse pneumonic lesions with extensive 
necrosis and haemorrhge.  

 The lesions may involve the alimentary 
canal, liver, spleen, kidneys, heart, ovaries, 
muscles and brain.  

 Older lesions become caseated, greenish 
yellow and hard in consistency.  

 The affected air sacs are thickened with 
white mouldy growth on its surface.  

 



 The nodular lesions consists of a 
central core of caseous necrosis, in 
which septated branching hyphae of 
the organisms are found surrounded 
by a wide zone of epitheloid cells, 
giant cells of foreign body type, 
lymphocytes and fibroblasts.  
 





 Thrombosis and infarction due to 
invasion of the organisms into the 
walls of arteries.  

 The hyphae of the organisms 
appear as slender, 3-6 um wide, 
septated and branching. The often 
do not stain well with H & E but 
stains for glycogen (PAS, Gridley 
stain) colouring the cell wall 
intensely red.  
 

 









 On surfaces exposed to air, such as 
air sacs (in birds and the lining of 
external orifices and trachea, the 
organism produces long mycelia 
bearing conidiophores which 
project into the lumen. sometimes, 
mycelia are surrounded by 
eosinophilic radiating clubs.  
 



Def: it is an infectious disease of 
animals and humans caused by 
the dimorphic fungus 
Blastomyces dermatitidis. 

N.B: dimorphic fungus means 
occurring in two forms-yeast 
form in tissue and mycelial form 
in culture.  

 



 Blastomycosis is most common in dogs but has 
been reported in cats and causing mainly 
pulmonary infection, but the organisms may 
spread to any system (skin, bones, lymph nodes, 
testicle and eyes)  

 Horses (mammary gland) . 

 Humans, infection usually presents as cutaneous 
blastomycosis, but the primary site is the lung, 
with secondary spread to the skin.  

 



The fungus has been recovered 
from soil, and infection is 
acquired by inhalation 



 

 Blastomycosis characterized by a 
purulent reaction which is 
characteristic of the early lesions, 
whereas a typical granulomatous 
reaction characterizes the chronic 
lesions.  

 



 In the lung, grey nodules of 
consolidation may be seen in some 
cases. In others, consolidation may 
be diffuse with the cut surfaces 
yielding purulent exudates.  

 Abscesses formation has been 
described in the subcutis, spleen, 
kidneys, lymph nodes, liver, brain, 
bones, adrenal glands, eyes and 
intestines.  
 









 The pulmonary lesion is characterized 
by an intense infiltration of epitheloid 
cells, in which foci of neutrophils and 
lymphocytes may be found. Caseous 
necrosis may occur, but there is little 
tendency towards encapsulation. 
Multinucleated giant cells of the 
foreign body type may be seen. 
Calcification is rare.  
 







 In H & E sections, organisms are 
seen as a central granular mass, 
surrounded by a refractile, 
double-contoured, unstained 
zone, bounded by a thin outer 
wall.  
 





 Stains for glycogen (PAS, Gomori 
methanamine silver, Gridley) fungus 
stain the outer wall of the fungi 
selectively. This differentiates them 
more clearly from the surrounding 
tissue.  

 





Def: infectious disease of 
animals and humans caused by 
the spores of the fungus 
Candida, usually Candida 
albicans.  

 



 Candida albicans is a normal commensal of 
skin and alimentary tract, thus candidiasis is 
not a primary disease but often indicated an 
underlying debility particularly in young 
animals.  

 Antibiotic treatment (kills normal flora), 
increased serum glucose concentrations, and 
immunodeficiency states, all these provide 
tissue conditions suitable for proliferation of 
yeast forms.  

 



 Forms:  

 1-Superficial mycosis of mucous 
membranes. It is mostly seen in avian 
species, affecting the mouth, 
oesophagus, crop, and proventriculus.  

 In mammals also, superficial infection 
of oral mucous membranes is the most 
common form and is seen in humans, 
dogs, cats, pigs and monkeys.  
 

 



Desquamation of epithelium with 

appearance of esinophilic rod shaped 

candida albicans stained with periodic 

acid shiff (PAS) stain. 

Crop, The affected mucosa is  raised, 

corrugated and white, looking like terry 

cloth 



2-Systemic infection. It is less 
common, but has been 
described in humans, calves 
and pigs. systemic disease 
may affect the gastrointestinal 
tract, lungs, liver, kidneys, 
mammary glands and brain.  

 



 

 In superficial form  

presence of white or grey-green 
pseudomembrane lying over the 
skin or mucous membranes 
surface.  







 In systemic candidiasis 

which involves particularly 
kidneys, are characterized by 
necrosis and suppuration.  

Granulomatous reaction rarely to 
be present.  

 
 



The white discolored areas of the 

kidneys are caused by Candida albicans 
Inflammatory aggregates expand the 

parenchyma and elevate the capsule 



 The membrane is composed of 
masses of entangled pseudohyphae 
(chains of yeast- like cells called 
blastoconidia or blastospores, which 
have remained attached after 
division), septate hyphae, and 
budding yeast- like organisms.  
 







 Leucocytic cells infiltration, 
composed mainly of neutrophils 
and lymphocytes accumulates 
beneath the epidermis.  

 The fungi are difficult to be seen 
clearly in H & E sections, but are 
demonstrated with PAS, Gridley and 
Gomori methanamine silver 
technique.  
 



 Def.: infectious disease of humans and a 
wide variety of domestic and wild 
animals characterized by chronic 
progressive disease with primary lesions 
in the lungs and regional lymph nodes.  

 



Cause:  
 Coccidioides immitis, is a dimorphic 
fungus which lives in soil. The 
fungus takes the form of spherules 
with double contoured walls.  



 Inhalation of spores from contaminated soil. 

 Direct transmission from one animal to 
another does not occur. 

 



The disease usually acquires 
the chronic progressive form 
with primary lesions in the 
lungs, and spread first to 
regional lymph nodes then to 
most organs.  



Clinical signs are usually 
absent, particularly in cattle. 
The first indication of the 
infection is the presence of 
lesions in the pulmonary 
lymph nodes in apparently 
healthy animals at slaughter.  
 



 Discrete (separate) or confluent nodules, with or 
without suppuration or calcification.  

 In cattles, lesions usually appear as nodules in 
the lungs, and as diffuse enlargement of 
bronchial or mediastinal lymph nods.  

 On incision of an affected lymph node, thick, 
yellowish pus comes out.  

 In dogs, grayish nodules of various sizes may 
be found in the lungs, lymph nodes, liver, 
spleen, meninges, eye, bone marrow, and other 
organs 



 The characteristic appearance of 
the lesion varies with the 
developmental stage of the fungus. 
The largest spherules, filled with 
endospores, are surrounded by a 
zone of epitheloid cells mixed with 
neutrophils and some lymphocytes.  













 When the large spherule ruptures, 
releasing its endospores, the 
tissue reaction becomes rich in 
neutrophils and lymphocytes with 
fewer epitheloid cells. As these 
endospores mature, leucocytes 
and epitheloid cells predominate 
in the inflammatory exudates.  

 
 







 In cattles, these large spherules 
are surrounded by a ring of 
radiating club-shaped structures.  

 Fungi within the cytoplasm of 
langhan's giant cells are clearly 
seen in sections stained with H & 
E.  
 



Def.: it is a disease of many 
animal species, birds and 
humans caused by Cryptococcus 
neoformans and usually affects 
the respiratory and central 
nervous systems.  

 



 Cause:  
 Yest-like fungus, Cryptococcus 
neoformans. Two varities exist:  

 C. neoformans var. gratti and C. 
neoformans var. neoformans. Most 
infections in animals are due to var. 
neoformans which found in 
manure, especially that of birds, 
mainly pigeons.  
 



 By inhalation, any portion of the 
respiratory system may be invaded, from 
the external nares to the lung.  

 Haematogenous spread to the 
cerebrospinal meninges and brain.  

 Direct extension through the turbinates 
to the brain.  

 



 Gross lesions are not diagnostic, but 
usually quite characteristic, although 
they may appear as nodules typical of 
other granulomatous disease, usually the 
lesions consist of expanding masses of a 
mucinous or gelatinous translucent 
material.  

 Presence of tumour-like masses project 
from the organs and displace them.  

 





Note presence of the fungi surrounded 

by hollow zone 

A whitish mucoid nodules is present in the 

lung parenchyma, Another separate mucoid 

nodule is adherent to the lung 



 Lesions contain masses of 
proliferating organisms. The fungi in 
tissues occur as ovoid or spherical, 
thick – walled yeast – like bodies that 
sometimes show single budding and 
are surrounded by a wide capsule, 
which stained selectively by the PAS 
method and mucicarmine technique.  
 

 









 The organisms grow and multiply 
rapidly, producing cystic lesions. This 
is a prominent feature in brain. 
Organisms grow in pia mater over the 
surface and deep into the cerebral 
convolutions where they form cystic 
areas and displace brain parenchyma.  

 Cystic lesions may occur in lungs, 
adrenal glands, lymph nodes and 
mammary glands.  

   



 Def.; it is a disease of the skin and 
superficial lymphatics of horses,  

 Mules and donkeys, but rarely humans 
caused by Histoplasma farciminosum 
characterized by purulent Inflammation of 
cutaneous and subcutaneous lymph 
vessles and regional lymph nodes. 

 



 Histoplasma farciminosum (Zymonema or 
Cryptococcus farciminosum), which is yeast 
shaped in tissue and cannot be differentiated 
from histoplasma capsulatum. 

 



 Route of infection: infective material is 
conveyed to previously injured skin. 

 Pathogenesis:  

 The organisms enter through skin wounds 
and spread by the way of lymphatic vessels to 
the regional lymph nodes. 

 



 Chronic indurative (hardened) ulceration of 
the skin, especially in the limbs with 
thickening of the superficial lymphatics, 
enlargement of regional lymph nodes, 
formation of abscesses and discharge of 
purulent material. The is followed by the 
development of new painless ulcers. 

 



Note ulceration of the skin of the fore arm 



 Small nodules may be formed in the course of 
lymphatics and may ruptures discharging 
thick exudates. 

  

Isolated nodules consist of homogenous 
grayish white cut surface with scattered red 
foci. On cut section abscesses are seen. 

 





 In some cases the lesion are present in the 
nasal mucosa, eye, lung, liver and spleen the 
form of milliary nodules (foci) of pus 
scattered throughout the swollen tissue.  

 

 

 Certain joints contains serous or 
serofibrinous or seropurulent exudates. 

 



 Cutaneous lesions reveal granulomatous 
tissue reactions with a large number of 
macrophages, and sometimes multinucleated 
giant cells. Their cytoplasm is distended with 
oval organisms which enveloped by a thin, 
clear capsule. 

 



 The central mass of the fungus in sections 
can be demonstrated with H&E stain. The 
capsule, however, remains unstained. Stains 
for glycogen (PAS, Gridley) identify the 
capsule, staining it red and leaving the 
central body unstained.  

 Lymphocytes, plasma cells and sometimes 
neutrophils are present within the 
granulomatous tissue reaction.  

 

 

 



 Def.: is a disease caused by 
Histoplasma capsulatum affecting 
humans and a wide variety of animals, 
which include dogs, cats, cattle, 
horses and monkeys. It is most 
common in dogs.  

 



Histoplasma capsulatum, is a 
dimorphic fungus.  

Route of infection:  
Inhalation of spores from infected 
soil. 

 



Pathogenesis:  
 

Infection occurs through inhalation of 
spores which first established in the 
lung, where the yeast form of the 
fungus proliferates within macrophages 
and later may be spread throughout the 
mononuclear phagocyte system.  
 



1-Acute non- fatal form (benign in apparent 
form) may appear in animals and humans.  

 

2-Fatal disseminated form in animals, seen 
mostly in dogs, runs a prolonged course with 
progressive weight loss, lymphadenopathy, 
diarrhea, weakness, anemia, hepatomegaly 
and ascites 



 Pulmonary lesions characterized by variably 
sized, firm, well-encapsulated nodules, and 
sometimes, more diffuse involvement of the 
lungs.  

 The lymph nodes, spleen and liver are greatly 
enlarged and firm. 

 Intestine, when involved, has a thickened, 
wrinkled, corrugated or nodular mucosal 
surface.  

 







Alveoli and airways are filled with innumerable 

macrophages, which contain multiple 

intracytoplasmic 4u round yeasts, consistent 

with Histoplasma capsulatum 

Multifocal to coalescing granulomas 

throughout the lung 



 1-The main feature of tissue changes is 
the extensive proliferation of 
reticuloendothelial  cells (macrophages, 
endotheliod and epitheloid cells).  

 
 2-Primary disease in the lung may take 
the form of classical granulomas, 
composed of epitheloid cells and 
multinucleated giant cells, with or 
without caseous necrosis.  
 







 3-In the disseminated form, the alveoli 
and interstitial stroma are full of 
lymphocytes, plasma cells and epitheloid 
cells, many containing organisms as 
yeast-like spherical basophilic bodies 
surrounded by unstained zone, which 
encircled by a thin cell wall. With PAS, 
GMS or Gridley stains, the wall is 
stained, leaving its contents unstained. 
Thus, the organism appears as empty 
red or black ring.  

 
 





 4-The lymph nodes and spleen showed 
proliferation of reticulo-endothelial cells. 
Necrosis, purulent inflammation, calcification, 
and giant cells are rarely seen. The 
predominant cell is mononuclear, often packed 
with organisms. Lymphocytes and plasma cells 
are present in small numbers.  

 5-The intestine showed proliferation of 
mononuclear phagocytes in the lamina propria 
and submucosa.  

 


