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Abstract : 

    From the intestinal tracts of 35 out of 50 birds 58 yeast isolates belonging to 3 genus and 6  

species were obtained. The occurrences of individual yeast species were Saccharomyces (31.03 

%), Candida glabrata (20.69 %), C. tropicalis (15.51 %),C . albicans (15.51 %), C . fmata  and 

Creptococcus neoformans (8.62%) . 

  

 Introduction: 

        The gastrointestinal tract is the major digestive and absorbing organ and it plays a crucial 

role in chicken growth (Amit-Romach et al.(2004). A diverse micro biota is found throughout 

the tract and is most extensive in the cecum (Barnes, 1972; Buckley, 1989; Mead &Adams, 

1975; Mead, 1997). This microflora has a role in nutrition, detoxification of certain compounds, 

growth performance, and protection against pathogenic bacteria. The gut microflora influences 

health and well-being of host animals (Van Uden & Castelo-Branrco, 1963; Nurmi, & Rantala, 

1973; Mead, 1997; Vispo & Karasov, 1997;). In poultry, the absence of normal micro flora in the 

cecum has been considered a major factor in the susceptibility of chicks to bacterial infection 

(Barrow, 1992; Van der Wielen et al.2002). 

The occurrence of bacteria as natural occupants of the intestinal flora of poultry is well 

documented. The incidence and composition of the yeast micro flora, however, have received 

little attention (Laubscher et al., 2000).The attention has been given to the intestinal yeast flora 

of several mammal and bird species, but little to poultry(Van Uden & Castelo-Branrco, 1963). 

Saccharomyces cerevisiae is probably a facultative intestinal saprophyte; it was isolated 

previously from humans and horses and from swine (Mcginnis,1980). Candida spp. are 

frequently encountered human and veterinary pathogens causing mucosal and invasive 

candidiasis. (Deborah et al., 1987; Lazarus & Koburger, 1974). 

The specific instance of avian candidiasis is either a primary or secondary infection most often 

due to infection with Candida albicans, Candida krusei, or Candida tropicalis.( Kano et 

al.,2001) Cryptococcus neoformans has a world – wide distribution and is a major cause of all 

clinical types of cryptococcosis. It has been isolated from various sources in nature and is noted 

for its association with accumulations of avian guano. Cryptococcosis is a chronic, sub acute to 

acute pulmonary , systemic or meningitic disease, initiated by inhalation of desiccated yeast cells 

of Cryptococcus neoformans. Cryptococcosis is the most common systemic fungal infection of 

cats. Definitive diagnosis of Cryptococcosis is based on cytological, histopathological , or 

culture demonstration of the organism.( Barrow,1992; Fell & Van Uden,1963) However, direct 

microscopic examination is a rapid but quite insensitive test and strongly depends on the 

operator’s skills 

  A study was undertaken with the objective of identifying the predominant yeasts associated 

with the intestinal tracts of chickens, It was thought of interest to examine whether chickens are, 
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in general, suitable hosts for intestinal yeasts and to obtain information on the population of their 

intestinal yeast flora.  

 

Methods : 

Isolation mediumwas prepared as following : 

 Agar ........................................................... .....20.0g 

Glucose .............................................................20.0g 

Neopeptone .......................................................10.0g 

 

Preparation of Medium: Add components to distilled/deionized water and bring volume to 

1.0L. Mix thoroughly. Gently heat and bring to boiling. Distribute into tubes or flasks. Autoclave 

for 15 min at 15 psi pressure–121°C. Pour into sterile Petri dishes.   

 Isolation. samples were taken from rectal contents. Weighed portions of the samples were 

suspended in sterile water and serial dilutions plated in  isolation medium. After incubation at 

37" for 48-72 hr, the numbers of yeast colonies were recorded according to macroscopic and 

microscopic morphology. Representatives of each type were sub cultured for later identification. 

Identijcation of the yeast isolates. The methods described by( Koneman , 1978 ; Mcginnis,1980; 

Hoog De & Guarro, 1995) were used. 

Results : 

From the intestinal tracts of 35 out of 50 birds 58 yeast isolates, belonging to 3 genus and 6 

species were obtained table (1). The occurrences of individual yeast species were Saccharomyces 

spp (31.03 %), Candida glabrata (20.69 %), C. tropicalis (15.51 %),C . albicans (15.51 %), C . 

fmata  and Creptococcus neoformans (8.62%) Table (2).The species of yeast isolated and their 

respective incidences and the average number of colony-forming units/g. wet intestinal contents 

are listed in table (3). 

 

Table1. Yeast species from the intestinal tracts of 35 birds 

 

No of birds positive Yeast isolates 

 

9 
Saccharomyces spp 

Candida glabrata 

7 
Saccharomyces spp 

C . albicans 

6 
C. tropicalis 

C . albicans 

4 C . fmata 

3 
Candida glabrata 

C. tropicalis 

3 Creptococcus neoformans 

2 

Saccharomyces spp 

C . albicans 

Creptococcus neoformans 

1 
C . albicans 

C . fmata 

Total 35  
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Table 2. The occurrences of individual yeast species from the intestinal tracts of 35 bird 

 

Yeasts isolated No. of  birds positive (more than one 

yeast genus on one bird) 
Percentage incidence of 

yeast species(%) 

Saccharomyces spp 18 31.03 

Candida glabrata 12 20.69 

C. tropicalis 9 15.51 

C . albicans 9 15.51 

C . fmata 5 8.62 

Creptococcus neoformans 5 8.62 

total 58 100 

 

Table 3. The average number of colony-forming units/g. wet intestinal content 

 

Species  isolated Total yeast  count/(cfu/g) 

Saccharomyces spp. 8.8 *10
3 

Candida glabrata 9.8*10
3
 

C. tropicalis 7.9*10
3
 

C . albicans 8.9*10
3
 

C . fmata 9.9*10
3
 

Creptococcus neoformans 7.8*10
3
 

 

Discussion : 

The number of positive birds and  species of yeast isolated and their respective incidences are 

listed in Table(1,2)in frequently .The six most frequently isolated species included Torulopsis 

glabrata and Candida tropicalis. These two species were also predominant in a group of 

Western Gulls htestinal yeasts from gulls and terns(Mcginnis,1980, Hoog De & Guarro, 1995 ). 

In the present survey Saccharomyces cerevisiae was the most frequent species,Van Uden & 

Carmo-Sousal (1962) found that this yeast was capable of multiplication in the digestive tract of 

swine and must be regarded as a facultative intestinal saprophyte. T. glabrata and C. albicans are 

polyspecific obligatory intestinal saprophytes with potential pathogenicity; they occur in a wide 

range of hosts (van Uden, 1960:Vispo&Karasov,1997; Van Uden, 1963). The occurrence of the 

oligospecific T. pintolopesii in gulls and terns is surprising since this yeast is known as an 

obligatory saprophyte of small rodents; however, it has also been obtained from pigeons (van 

Uden, 1963). Saccharomyces spp.  is probably a facultative intestinal saprophyte; it was isolated 

previously from humans and horses (Van Uden. & Assis-Lopesl,1957) and from swine (Van 

Uden. & Carmo-Sousal,1962). Outside the animal body this yeast is frequent in the watery 

discharge from fermenting stacked olives (Santa Maria,1963). 

The average number of colony-forming units/g. wet intestinal contents was 8800 for the 35 birds 

which harboured yeasts at all, (Table 3). Among the birds the yeast population densities varied 

between 7800 and 9900 colony-forming units/g. wet intestinal contents. 

 

 

 



RESEARCHES  of  THE  FIRST INTERNATIONAL CONFERENCE  

 (BABYLON AND RAZI UNIVERSITIES) ( 2011) 

04 
ISSN 2072-3875 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

:  

 

 

 

Torulopsis   glabrata 

Torulopsis   famata 

Torulopsis   

norvegensis 

Torulopsis   

haemulonii 

- + 

Candida krusei 

Candida kefyr 

Candida tropicalis 

Candida parapsilosis 

Candida lusitaniae 

Candida viswanathii 

Candida 

guilliermondii 

Assimillation test 

Assimillation test 
Galactos

e 

+ - 
Torulopsis   famata 

Torulopsis   

haemulonii 

Torulopsis   glabrata 

Torulopsis  norvegensis 

Salic
ine 

Citric 
acid 

Torulopsi

s famata 

+ - 
Torulopsi

s 

haemulon

ii 

 

+ - 

Torulopsi

s   

glabrata 

Torulopsi

s   

norvegens

is 

 

Malt
ose 

+ - 

Candida 

krusei 

Candida 

kefyr 

 

Candida tropicalis 

Candida parapsilosis 

Candida lusitaniae 

Candida viswanathii 

Candida 

guilliermondii Galact
ose 

+ - 

Candid

a kefyr 

 

Candid

a krusei 

 Salic
ine 

Candida lusitaniae 

Candida viswanathii 

Candida guilliermondii 

+ 
- 

Candida 

parapsilos

is 

V 

Candida 

tropicalis 

Soluble 

starch  

+ - 
Candida 

tropicali

s 

Candida 

parapsilos

is 

Soluble 

starch  

+ - 
Candida 

viswanathii 

 

Candida lusitaniae Candida 

guilliermondii 

 

Candida species identification ( 

Appendix ) 

 

 pseudohyphae 



RESEARCHES  of  THE  FIRST INTERNATIONAL CONFERENCE  

 (BABYLON AND RAZI UNIVERSITIES) ( 2011) 

04 
ISSN 2072-3875 

 

References : 

Amit-Romach E.; Sklan D, and Uni Z(2004). environment, health, and behaviormicroflora 

ecology of the chicken intestineusing 16s ribosomal dna primers .The Faculty of 

Agricultural, Food and Environmental Quality Sciences, Hebrew University of Jerusalem, 

Poultry Science 83:1093–1098. 

 Barnes, E. M. (1972 ). The avian intestinal flora with particular reference to the possible 

ecological significance of the cecal anaerobic bacteria. Am. J. Clin. Nutr. 25:1475–1479. 

  Barnes, E. M.; Mead, G. C.; Barnum, D. A.  and Harry, E. G.( 1972).The intestinal flora of the 

chicken in the period 2 to 6 weeks of age, with particular reference to the anaerobic 

bacteria.Br. Poult. Sci. 13:311–326.  

Barrow, P.( 1992). Probiotic for chickens. In:Probiotics,the Scientific Basis. ( ed.) Fuller, 

R.Chapman and Hall Comp.,London.  

Buckley,J.L. (1989).Species profiles: life hestories and environmental requirements of coustal 

fishes and invertebrates (north atlantic)rainbow smelt. U.S.Fish Wildl.Serv.  

  Deborah ,M. McCarthy ,o;Wheamei,J.; and Dwayne ,C.S. (1987 ) Mitochondrial DNA in 

Candida pintolopesii, a Yeast Indigenous to the Surface of the Secreting Epithelium of the 

Murine Stomach.Applied and Environmental Microbiology ,35(2) :345-351  

Fell,J.W.and Van Uden,N.(1963).Yeasts in marine environments .In:Symposium On marine 

microbiology .(ed.)Thomas,C.C.,P:329-340. 

Hoog De ,G.S. & Guarro,J. (1995).Atlas of Clinical Fungi. Centeralbureau voor Schimelcultures, 

Baarn ,University Rovira I virgili , Reus.  

 Kano ,R. ;Sakamato ,Y. ;Hanahachi ,A.;Kamata ,H.; Fukuda,Y. ;Fujiwara,K. and H 

asegawa,A.(2001 ) . Molecular identification of Candida parapsilosis from crop mucosa in 

a cockatiel.J.Vet.Investigation. 13 (Issue 5) :437-439 

 Koneman.,(1978). Practical Laboratory Mycology, 2
nd

ed. The Williams & Willness company, 

Baltimore .   

 Laubscher, W.D. F.; Viljoen , B.C.  and  Albertyn, J . (2000 ).The Yeast Flora Occuring in the 

Trachea of Broiler Chicken .Food Technology and Biotechnology ,38 (1) :77-88 . 

Lazarus ,C.R. and Koburger,J.A.(1974).Identification of Yeasts From the Suwannee River Florida 

Estuary.Applied Microbiology ,27 (6 ):1108-1111. 

Mcginnis ,M.R. (1980). Laboratory Handbook Of Medical Mycology. Academic press inc. New 

York. 

Mead, G. C.( 1997). Bacteria in the gastrointestinal tract of birds.In:  Gastrointestinal 

Microbiology. 2. Gastrointestinal Microbes and Host Interactions.( ed.) Mackie, R. J. ; 

White, B. A. and Isaacson, R. E.  Chapman and Hall Comp., New York 

Mead, G. C., and Adams, B. W. ( 1975 ). Some observations on the caecal microflora of the chick 

during the first two weeks of life. Br. Poult. Sci. 16:169–176. 

 

 Nurmi, E., and Rantala , M. ( 1973). New aspects of Salmonella infection in broiler production. 

Nature 241:210–211.  

Santa Maria, J. (1963). Succh. Oleaginusus (basionym Sacch. italicus Castelli var. melibiosi , 

nov.var.). Bol.Inst. Invest. Agrm. Madr. 48, 17. 



RESEARCHES  of  THE  FIRST INTERNATIONAL CONFERENCE  

 (BABYLON AND RAZI UNIVERSITIES) ( 2011) 

04 
ISSN 2072-3875 

Taysi,I, .and VAN Uden,N . (1964). Occurrence and populationd ensities of yeast species in an 

estuarine-marine area. Limnol. Oceunog. 9, 42. 

Van der Wielen, P. W.; Keuzenkamp, D. A.;  Lipman, L. J.;van Knapen, F. and Biesterveld , S. 

(2002). Spatial and temporalvariation of the intestinal bacterial community in commercially 

raised broiler chickens during growth. Microb. Ecol.:312-318. 

  Van Uden, N. 1960. The occurrence of Candida and other yeasts in the intestinal tracts of 

animals. Ann. N.Y.Acad. Sci. 89:59-68. 

  Van Uden, N. 1963. Factors of host-yeast relationships, p.635-643. In N. E. Gibbons (ed.), 

Recent progress in microbiology, vol. 8. University of Toronto Press,Toronto, Canada. 

Van Uden,N . and Assis-Lopesl . (1957). Fermentation of raffinose in the absence of invertase by 

Saccharomyces italicus Castelli var. meZibioSi nov.var. Portug. Acta Bid.A, 4, 323. 

Van Uden,N . and Carmo-Sousal,. D. (1962). Quantitative aspects of the intestinal yeast flora of 

swine. 3. gen. Microbwl. 27, 35. 

 Van Uden,N .and Castelo-Branrco,O .( 1963). Distribution and population densities of yeast 

species in Pacific water, air, animals, and kelp off Southern California. Limnol.Oceanog. 8, 

323. 

Vispo, C. and Karasov, W. H. ( 1997). The interaction of avian gut microbes and their host: An 

elusive symbiosis.  In: Gastrointestinal Microbiology. 1. Gastrointestinal Ecosystem and 

Fermentations.(ed.) Mackie, R. J.  and White, B. A. Chapman and Hall comp., New York. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


