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 First of all it is important to study the 
role of these yeasts in the incidence of 
the disease condition as the mere 
isolation does not indicate this role. 
However, many authors agree in 
incriminating these yeasts as potential 
pathogens in animals and birds.  

 Moreover, fungi are often neglected 
when diagnosis is carried out for 
various types of disease conditions (Al-

Doory, 1980 and Viviani et al. 2003). 



 On the other hand, it could be explained 
by the wide spread of the yeasts in the 
environment and to the opportunistic 
nature of the yeasts supported with 
various predisposing factors. 

 Moreover, medication with antibiotics 
does not eliminate the yeast infections 
but cause the flourishment of yeasts.  

 Adverse environmental conditions as 

bad hygienic measures and over 
crowdness in both animal and bird farms 

may predispose to infection (Refai,1998). 



 To offer a comprehensive idea about the ecology 

and epidemiology of the isolated Cr.neoformans 

and other yeasts from various apparently healthy 

and pathological cases of animals and birds as 

well as from the surrounding environment. 

 To find a correlation between the environment 

and the clinical cases to follow the ideal hygienic 

measures for the protection from different 

diseases transmitted to man, animals and birds, 

where the environment has a major role for that.  







Samples: 
 A total of 2493 samples were collected 

from pathological and healthy cases in: 
 Cattle 
 Buffaloes 
 Sheep 
 Goats 
 Chickens 
 Pigeons 
 Turkeys 
 Ducks 
 + soil samples 

 



 Samples were collected from the reproductive tract in: 
 Diseased cases: 

 Endometritis 
 Smooth inactive ovary 
 Retained placenta 
 Persistent CL 
 Repeat breeders 
 Dystocia 
 Intrauterine fetal death 
 Mummified foeti 
 Macerated foeti 
 Deformed  foeti 
 Abortion 

 Apparently healthy cases: 
 Pregnancy 
 Parturition 
 Cased artificially inseminated 
 Apparently healthy heifers 



 Faecal samples were collected from the 
following cases: 

 Impaction 
 Indigestion 
 Constipation 
 Tympany  
 Internal parasites 
 Diarrhoea 
+ Apparently healthy cases 

 Nasal swabs were collected from the 
following cases: 

 Sneezing 
 Coughing 
 Nasal discharge 
 + Apparently healthy cases 



 Milk samples were collected from the 
following cases: 

  Mastitic animals 
+ Apparently healthy cases 

 Faecal droppings were collected from the 
following birds (during P.M. exam.): 

 Chickens 
 Pigeons 
 Turkeys 
 Ducks 

 Soil samples were collected from: 
 Animal farms 
 Animal flock houses 
 Animal pastures 
 Bird flock houses 
 Streets 
 Veterinary clinics 
 Canopies of eucalyptus trees & other trees 

 



Culture media: 
Sabouraud’s Dextrose Broth (SDB) 

Sabouraud’s Dextrose Agar (SDA) 

Brain-Heart infusion broth 

Brain-Heart infusion agar with 
chloramphenicol 

Rice agar medium 

Sugar fermentation medium 

Sugar assimilation medium 

Nitrate assimilation medium 

Urea hydrolysis medium 

Modified Myc. 10/20 (Dye medium) 

Chocolate agar medium 



Biological reagents (sera): 
Blood was collected from healthy cattle, 
camel and sheep without anticoagulant to 
obtain fresh sera. 

Stains: 
Indian ink stain 

Trypan blue stain 

Buffers and solutions: 
Normal physiological saline 

Sugar solutions (glucose, galactose, sucrose, 
maltose, lactose & inositol) 

Nitrate solution (5%) 



Equipments: 
Anaerobic jar (for incubation of chocalate agar 
plates) 

Bench centrifuge 
Light microscope 
Phase-contrast microscope 
Vortex 
Hot air oven 
Incubator (30 oC) 
Incubator (37 oC) 
Laminar flow 
Autoclave 
Magnetic stirrer 
Millipore filter membranes (0.45 µL) 
Durham’s tubes 
 





Collection, preparation and cultivation of samples: 

Vaginal swabs: were taken with sterile swabs on sterile saline and 
send to lab., inoculated into brain-heart-infusion broth, incubated at 
37 oC for 6-18 h and streaked onto SDA plates. 

Faecal samples: were collected from cattle and buffaloes by 
gloves from the rectum, and pellets were collected from sheep and 
goats and placed in sterile plastic bags.  

 3-5 g faecal samples were mixed with 15-25 ml saline, shaken 
vigorously , allowed to stand for 15 min, then supernatant was 
streaked onto SDA plates. 

Nasal swabs: were taken with sterile swabs on sterile saline, send 
to lab. And inoculated into brain-heart infusion broth or SD broth, 
incubated for 6-18 h at 37oC, then streaked onto SDA plates. 

Milk samples: were collected in sterile screw-capped bottles, 
centrifuged at 2000 rpm and streaked onto SDA plates. 

Bird droppings: were collected with sterile wooden spatulae and 
placed in plastic pags, and prepared as those of faecal samples. 

Soil samples: were prepared as those of faecal samples. 

 



Yeast isolation: 
 From the incubated broth, loopfuls 

were streaked onto SDA, examined 
after 48h (up to 5 days in negative 
cases) for the presence of yeast 
like colonies. 

 Isolates suspected to be yeasts 
were kept onto Sabouraud’s agar 
slope for further identification.  



Yeast identification: 
Morphological identification: 

Direct microscopic exam. (slide 
mount technique) 
Rice agar medium 

Biochemical identification: 
Sugar fermentation tests 
Sugar assimilation tests 
Nitrate assimilation tests 
Urease test 



Germ tube test and some 
modifications (Using the sera of 3 
animal species; camel, sheep & cattle): 

 Ordinary germ tube test (serum only). 
 Modifications: 
 - PBS + 10% serum. 
 - 2% dextrose +10% serum. 
 % of germination = 
  No. of germinating cells X 100 
     ___________________________ 
     Total No. of cells 
 



Detection of capsules by Indian 
ink preparation: 
A small portion of the yeast culture 
was emulsified in the drop of ink. 

Specefic Cryptococcus 
identification: 
Growth on modified Myc 10/20 agar 
(with gentamycin chloramphenicol 
and trypan blue). 
Growth on chocolate agar medium. 

   





Incidence of yeasts in animals, bird         
droppings and soil samples 



Incidence of yeasts in animals with reproductive 
disorders and apparently healthy ones 



Incidence of yeasts in animals with digestive 
troubles and apparently healthy ones 



Incidence of yeasts in animals with respiratory 
disorders and apparently healthy ones 



Incidence of yeasts in animals with mastitic 
and apparently normal milk  



Incidence of yeasts in droppings of      
diseased and apparently healthy birds 



Incidence of yeasts in different sources 
of soil samples 



The effect of different sera and other additives on the 

germination rate of C. albicans using the 3 h 

incubation germ tube test. 



Biochemical and special characteristics of 
yeasts   isolated from animals, bird 

droppings and soil samples 

Assimilation Fermentation 

I L M S Ga G L M S Ga G 

+ - + + + + - - - - - Cr.neoformans 

- - + + + + - + - - + C. albicans 

- - + + + + - - - - - R. rubra 

- - - - + + - - - - - G.candidum 

V + + + + + - - - - - T.cutaneum 



Biochemical and special characteristics of yeasts   
solated from animals, bird droppings and soil 

samples (cont.) 
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- - + + - - - + Cr.neoformans 

+ + - - + - - - C. albicans 

- - + - + + - + R. rubra 

+ - - - + - - - G.candidum 

+ - - - + - - + T.cutaneum 



Identified yeasts recovered from animals, 
bird droppings and soil samples 



Percentage of Cr.neoformans and other yeasts 
isolated from reproductive tract of cattle 



Percentage of Cr.neoformans and other yeasts 
isolated from digestive tract of cattle 



Percentage of Cr.neoformans and other yeasts 
isolated from respiratory tract of cattle 



Percentage of Cr.neoformans and other yeasts 
isolated from milk of mastitic and apparently 
healthy cattle 



Percentage of Cr.neoformans and other yeasts 
isolated from reproductive tract of buffaloes 



Percentage of Cr.neoformans and other yeasts 
isolated from digestive tract of buffaloes 



Percentage of Cr.neoformans and other yeasts 
isolated from respiratory tract of buffaloes 



Percentage of Cr.neoformans and other yeasts 
isolated from milk of mastitic and apparently 
healthy buffaloes 



Percentage of Cr.neoformans and other yeasts 
isolated from reproductive tract of sheep 



Percentage of Cr.neoformans and other yeasts 
isolated from digestive tract of sheep 



Percentage of Cr.neoformans and other yeasts 
isolated from respiratory tract of sheep 



Percentage of Cr.neoformans and other yeasts 
isolated from milk of mastitic and apparently 
healthy sheep 



Percentage of Cr.neoformans and other yeasts 
isolated from reproductive tract of goats 



Percentage of Cr.neoformans and other yeasts 
isolated from digestive tract of goats 



Percentage of Cr.neoformans and other yeasts 
isolated from respiratory tract of goats 



Percentage of Cr.neoformans and other yeasts 
isolated from milk of mastitic and apparently 
healthy goats 



Percentage of Cr.neoformans and other yeasts 
isolated from chicken droppings 



Percentage of Cr.neoformans and other yeasts 
isolated from pigeon droppings 



Percentage of Cr.neoformans and other yeasts 
isolated from turkey droppings 



Percentage of Cr.neoformans and other yeasts 
isolated from duck droppings 



Incidence of mixed yeast infections obtained 
from different animal and bird species 

Total Birds Goats Sheep Buffalo Cattle Yeast / species 

2 0 0 0 1 1 
R. rubra + 

Cr.neoformans 

13 1 1 0 4 7 R.rubra + C.albicans 

15 1 1 2 8 3 R.rubra + Candida spp. 

12 6 0 0 2 4 
G. candidum+ 

C.albicans 

15 5 0 0 4 6 
G. candidum + Candida 

spp. 

57 13 2 2 19 21 Total 



Cr. neoformans colonies on SDA 



Microscopical appearance of Cr . neoformans     
in wet preparation  



Candida species colonies on SDA  



Microscopic appearance of  Candida species       
in wet preparation  



Photo (5) Rhodotorula colonies on SDA  



Rhodotorula colonies (red) mixed with Candida 
colonies (white) on SDA  

Rhodotorula 

Candida 



Rhodotorula colonies (red) mixed with 
Cryptococcus colonies (creamy) on SDA  

Rhodotorula 

Cryptococcus 



Microscopical appearance of Rhodotorula     
Species  in wet preparation  



Geotrichum colonies on SDA  



Geotrichum colonies mixed with Candida  
species colonies on SDA  

Candida 



Microscopical appearance of Geotrichum   
species in wet preparation  



Trichosporon colonies on SDA  



Microscopical appearance of Cr . neoformans 
capsule (Indian ink stain) 



Positive urease 
activity of               
Cr. neoformans 
isolates (Left tube) 
compared with 
negative control 
(Right tube)  

Urease +ve 

Urease -ve 



Blue pigmented colonies of  Cr. Neoformans     
on trypan blue agar after 72-96 h  



Cr. neoformans colonies on chocolate             
agar medium  



Growth of C. albicans (lower part) on SDA with actidione, 
while Cr. neoformans (upper part) did not grow  



Rice agar plates inoculated with different      
yeast isolates  



Chlamydospores and pseudohyphae of                 
C. albicans on rice agar  



Germ tube produced by C. albicans in serum  



Fermentation of sugars  



Assimilation of sugars  



Negative nitrate assimilation test  





Host-environment-
parasite relationship 

Host 

 

 

Parasite             Environment  



Exposure of the host to various stress and 
predisposing factors producing the 
infections as immunosuppressive agents 
such as prolonged treatment with 
antibiotics, corticosteroids, cytotoxic drugs, 
abuse treatment and vaccinations,  
treatment with surgical operations, mal 
nutrition, pregnancy, endemic and 
immunosuppressive diseases and over 
crowdness in both animal and bird farms. 

Host 



 Represented mainly by the existence of favourable conditions for 
the growth of microorganisms (environmental pollution) depending 
on high moisture contents, shelters in addition to the 
environmental contaminations by different microorganisms 
through:  

o The host secretions and excretions especially in the diseased 
cases.  

o Decaying organic matter in the soils.  

o Contaminated water and silage as a food source as a result of 
bad storage.  

o Different type of trees especially Eucalyptus trees which are 
associated with Cr.  neoformans.   

o Domestic animal vectors  may be responsible for introduction 
and transmission of various microorganisms to different 
regions.  

Environment 



The development of Cr. neoformans capsule 
which inhibit phagocytosis and the production of 
antibodies to it. 

On the other hand, The ability of C. albicans to 
adhere to mucosal cells by surface glucomannan 
receptors on the yeast cell wall and its ability to 
invade tissues which is associated with the 
formation of hyphae and production of 
proteinases which may digest tissue elements.  

In addition to the ability of both Cr. neoformans 
and C. albicans to grow at 37  ْ  C.  

Parasite 



 


