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NORMAL YEAST FLORA OF THE UPPER DIGESTIVE TRACT 
OF SOME WILD COLUMBIDS 

R. M. KOCAN, U.S. Bureau of Sport Fisheries and Wildlife, Patuxent Wildlife Research Center, 

Laurel, Maryland, U.S.A. 20810 

H. F. HASENCLEVER, Laboratory of Microbiology, National Institute of Allergy and Infectious 

Diseases, National lnstitnutes of Health, Bethesda, Maryland, U.S.A. 20014 

Abstract: Seven species of pigeons and doves were cultured for yeasts in the upper 
digestive tract. The following list gives the isolation rate for each columbid species 
and the yeasts cultured from them: feral pigeon Colurrrha 1i1,icr (Gmelin) 95% - 
Carrdida albicarls (Robin) Berkhout, C .  tropicalis (Castellani) Berkhout, C .  krrrsei 
(Cast.) Berkhout, C .  grrillierrrror~tlii (Cast.) Langeron et Guerra, Torrrlopsis glahrata 
(Anderson) Lodder et De Vries, Sacclrarorrryces telluris Van der Walt, and Geotri- 
churn sp.: white-crowned pigeon ( C .  leucoceplrcila Linnaeus) 56% - S.  tellrtris; 
mourning dove (Zertaidrrra rrlacrorrra Linnaeus) 2 4 8  - C .  crlhicarrs, C. tropicalis, 
C .  guillierrr~ortdii, and Geotriclrurrl sp.; passerine ground dove (Co//urrlbiga//irra 
passerirra Linnaeus) 20% - C .  pctrapsilo.sis (Ashford) Langeron et Talice, Kloeckern 
apiculata (Reess Emend. Klocker) Janke; zenaida dove (Zerrcrida aurita Temminck) 
16% - C .  albicarrs, C .  guillierr~~ot~rlii, and T .  glabrata; one rnoustasche dove 
(Geo tpgor~  rrlystacea Gosse) - C .  grtillierr?~otrdii; ringed turtle dove (Streptopelia 
rizoria Linnaeus) 14% - C .  albicarrs and Geotriclrurr~ sp. No signs of disease could 
be seen in the 139 birds that were examined, and it was concluded that these yeasts 
comprise a part of the columbid's normal microbial flora. 

INTRODUCTION 

There are numerous reports of Candi- 
diasis in domestic poultry and occasional 
reports of the disease in wild birds.'.',','.' 
The source of infection in these cases is 
probably endogenous, as it is in humans" 
since many individuals can be shown to 
harbor the causative organism (Carrdida 
sp.) without signs of disease. 

Pigeons have also been reported to 
suffer from candidiases,' and cultures 
from the upper digestive tract of appar- 
ently healthy individuals are frequently 
contaminated with yeast-like organisms.' 
T o  determine the significance, rate of 
isolation and number of species of these 
organisms, we examined seven columbid 
species. 

MATERIALS AND METHODS 

Throat swabs were taken from seven 
species of columbids: feral pigeon 
(Coluritba 1i1,ia) trapped at  the National 
Zoological Park in Washington, D.C.; 

white-crowned pigeon squabs ( C .  leuco- 
cepl~ala) swabbed in the nest in the 
Florida Keys; passerine ground dove 
(Colrrrrrhi~c~llitra passerirta), zenaida dove 
(Zer~aidcr aurita), and moustasche quail 
dove (Ceotrygurr r?rystacea) - all three 
shot in the Virgin Islands; mourning dove 
(Zerlaidrrru rtiocrorrra) live trapped in 
Maryland and South Carolina: ringed 
turtle dove (Streptopelia risoria) reared in 
the laboratory. 

Each swab was streaked onto a Sabou- 
raud's agar slant containing 5000 units 
each of penicillin and streptomycin 
(Microbiological Associates, Bethesda, 
Md.) and incubated for 72 hours at 37 C. 
Colonies picked from these slants were 
streaked onto Sabouraud plates and used 
for species identification. All yeasts iso- 
lated in this study were identified using 
the morphological and physiological 
characteristics described for these species.' 

The antigenic groups (serotype) of the 
isolates of C .  adhiccrrrs were determined 
by the method of Hasenclever and 
Mitchell." 
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RESULTS 

Each of the seven species of columbids 
examined was culturally positive for a t  
least one yeast, with the common pigeon 
and mourning dove harboring the greatest 
number of different yeast species (Table 
1 ) .  Georriclrror~ occurred in both of these 
and in the ringed-dove, and although it is 
not a true yeast, it is reported here be- 
cause it takes on a yeast-like appearance 
at elevated temperatures (37-42 C ) .  Five 
species of Car~dida were isolated and one 
species each of Torulopsis, Saccharor~ly- 
ces, and Kloeckera. 

In no instance was there any evidence 
of these yeasts being associated with 
disease in the host. Only occasionally 
were concurrent isolations observed, even 
though as many as six species of yeast 
were found to occur in the same species 
of pigeon. 

DISCUSSION 

The high rate of isolation and the ability 
of the isolated organisms to grow a t  
temperatures near that of the pigeon indi- 
cate that they are inhabitants of the upper 
digestive tract and are probably a part of 
the normal flora of their hosts, similar 
to Cut~dida, Luctobacillics, and Esclreri- 
c l~ia  in humans. Under certain conditions 
of stress these yeasts can probably be- 
come opportunists, while in healthy birds 
they remain harmless. 

Most of the nine species of yeast iso- 
lated have been shown to be capable of 
producing disease, and many are also 
capable of a saprophytic existence. The 
following list gives a brief summary of 
each species: Car~dida ulbicans is primar- 
ily an inhabitant of the mucous mem- 
branes of the mouth, nose, and vagina 
but also extends into the intestinal tract 
and frequently occurs on the moist areas 
of the skin. It may be invasive but also 
can cause superficial lesions. Positive 
sputum cultures indicate that the bronchi 
may also be a suitable C .  
tropicalis is primarily an inhabitant of the 
skin but has also been isolated from 
shrimp (U.S.), Kefir (Netherlands), 
cecal contents of a cow and the liver of 
an elephant.',' 

C. ~uillierr~ror~clii has been isolated 
from cases of endocarditis in man, the 
brain of shrimp, a brewery, buttermilk, 
leather, onions, air, gut of horses and 
cows, feces of a hippopotamus, gut of a 
crow (Corvus cclbis), sea water from 
southern California, and the gut of a 
marine fish (Eutronucet~tr~is Ieucosticrcs) 
from Florida.'." 

C. krctsei is nonpathogenic with a vari- 
ety of animal sources. It has been isolated 
from the intestinal tract of a gull, pickle 
brine, fermenting cacao and dates.',' 

C. parapsilosis is a cause of human 
mycotic endocarditis and has also been 
isolated from diseased finger and toe 
nails, insect frass, pickled cucumbers, and 
the intestines of horses and pigs."" 

Torulopsis glabrafa has been isolated 
from the gastrointestinal and urogenital 
tracts of humans, liver of an elephant, 
gut of unspecified domestic animals, gut 
of gulls, baker's yeast, concentrated 
orange juice and fermenting juice of 
Passiflora edulis in 

Sacclrarotr~yces felluris has been isolat- 
ed from soil, carious dentine, peritoneal 
fluid of a guinea pig, excreta of mice and 
rats, lung of a pullet, udder of a mouse, 
crop of a turkey poult and caecal con- 
tents of a horse and pig? 

Kloeckera apiculata has been isolated 
from soil, various species of Drosophila 
and a variety of vegetables.' 

Geotricl~u~tl  currdidurr~ is a saprophyte 
and an occasional pathogen of the respi- 
ratory and gastrointestinal tract of 
humans. It is ubiquitous in dairy products 
and other natural substrata." ' 

C. albicarls was the most frequently 
encountered yeast, with approximately 80 
percent being serotype A and 20 percent 
serotype B. This species was not isolated 
from the white-crowned pigeon and pas- 
serine ground dove. Since only a single 
moustasche quail dove was examined, no 
valid conclusions can be made concern- 
ing the number of yeasts inhabiting ihis 
bird. 

The extremely high rate of occurrence 
of C. albicarrs in feral pigeons raises the 
possibility of their being involved in the 
dissemination of this yeast. These birds 
adapt readily to rural and urban environ- 
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ments and are frequently associated with 
human dwellings, making them ideal as a 
constant source of the organism. The 
ubiquitousness of the other yeasts found 
in feral pigeons might be the result of 
their association with this bird, o r  they 
may at  least rely on the bird as a means 
of transport. Further work on the pigeon's 
role in the biology of these yeasts is 
certainly warranted on the basis of the 
existing data. 

Yeasts, probably S. telluris, could be 
seen on direct microscopic examination 
of the crop contents of white-crowned 
pigeon squabs, but could not be seen in 
any of the other birds examined. In 
addition, the serotype of S. telluris found 
in the white-crowned pigeon was different 
from that isolated from the feral pigeon 

and may have some evolutionary signifi- 
cance. 

K. opiculatu has not previously been 
known to grow at  37 C or above. Since 
prior to this report it has been isolated 
from soil in cooler climates, one might 
speculate that a temperature selection 
occurred in the warmer climates and the 
organism was consequently able to grow 
at the elevated temperature of the ground 
dove. 

Further work on other columbid spe- 
cies will probably result in the isolation 
of more yeast species and possibly some 
evolutionary host-microbial relationships, 
as well as epidemiologic factors associat- 
ed with the transimission and dispersion 
of yeasts and yeast-like fungi. 
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