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ABSTRACT

The genera Malassezia and Candida include yeasts 
which are members of the normal mycobiota of the skin 
and mucosal sites of humans and other warm-blooded 
animals. These yeasts are associated with a  variety of 
dermatological disorders and also systemic diseases in 
humans and other animals. This study confirms the oc-
currence of Malassezia and Candida species in healthy 
dogs. Samples were collected from different body sites: 
external ear canal, interdigital area, skin of the axilla and 
of the neck, and the oral and rectal mucosae. The isolates 
were identified using phenotypic methods (biochemical-
physiological and morphological characteristics). The 
presence of yeasts were investigated in the specimens 
from 70 healthy dogs. Malassezia species were isolated 
in 44 dogs from which 84 Malassezia isolates were ob-
tained. Only one Candida isolate was obtained from the 
dogs examined. It was found that Candida does not oc-
cur in dogs normally and Malassezia was the main colo-
nizing yeast in healthy dogs.
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INTRODUCTION

The most frequent fungal infections in animals are der-
matophytosis and dermatomycosis. Dermatophytes are ke-
ratinophilic and keratinolytic fungi, characterized by a high 
affinity to keratin-containing tissues. In dogs, dermatophy-
tosis are most often caused by genera of Microsporum and 
Trichophyton [1]. Dermatomycosis are also very frequently 
diagnosed in veterinary medicine, especially those caused 
by yeast of the genera of Malassezia and Candida. The 
yeasts of these genera are part of an animal’s normal flora. 
However, despite being saprobes, there have been many re-
ports of infections caused by these microorganisms, which 
present different clinical manifestations. 

In dogs, Malassezia spp. have been associated with otitis 
externa and dermatitis [27, 29, 31] and as a possible aggra-
vating factor in the physiopathology of corneal ulcers [33]. 
The predisposing factors that determine the formation of 
Malassezia mycoses include: the alteration of the host´s 
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immune system, greasy skin, high temperature, humidity, 
corticosteroid treatment and others [2]. Currently, the ge-
nus Malassezia includes 16 species: M. globosa, M. restricta, 
M.  slooffiae, M. obtusa, M. furfur, M. sympodialis, M. ja-
ponica, M. yamatoensis, M. dermatis, M. pachydermatis, 
M. caprae, M. equina, M. nana, M. cuniculi, M. brasiliensis 
and M. psittaci [7, 8]. 

Several reports have shown that Candida spp. are also 
important pathogens in dogs, being related to: urinary in-
fections [32], endophthalmitis [26], cutaneous lesions [28], 
and systemic infections [6]. The group with the most rel-
evant clinical species includes: C. albicans, C. parapsilosis, 
C. glabrata, C. orthopsilosis, C. metapsilosis, C. tropicalis, 
C.  viswanathii C. tropicalis, C. krusei, C. guilliermondii, 
C.  lusitaniae, C. dubliniensis, C. pelliculosa, C. kefyr, C. li-
polytica, C. famata, C. inconspicua, and C. rugosa [13, 37]. 
The transition to pathogenicity in Candida species, mainly 
in C. albicans, occurs generally due to the host’s immuno-
logical condition, leading to a microbiota unbalance, which 
is associated with important virulence factors, such as bio-
film formation and hydrolytic enzymes production, and 
promotes fungal dissemination to other sites and organs. 
The clinical manifestations vary from a localized mucosal 
or skin infection to disseminated disease [23]. 

The purpose of this study was to compare the occur-
rence of Malassezia and Candida yeasts on the skin and the 
mucous membranes in healthy dogs. 

MATERIALS AND METHODS

Animals and samples
The survey was carried out on 70 healthy dogs in good 

general health with no history of skin or ear diseases and 
with no antimicrobial treatments in the past 12 months. 
The ages of animals ranged from 4 months to 10 years. 
From each dog, four samples originating from four differ-
ent anatomical sites of the body (external ear canal, inter-
digital area, skin of the axilla and of the neck) were collected 
by a standard swab method. A sterile cotton swab soaked in 
sterile saline was used to rub against the skin surface, with 
continuous rotation of the swab over at least a 10 seconds 
period. In addition, 20 dogs had samples taken also from 
oral and rectal mucosae. 

Cultivation and microscopy
The samples were inoculated on specific media for the 

culturing of Malassezia and Candida: Sabouraud dextrose 
agar with chloramphenicol (SCH) (HiMedia Laboratories 
Pvt. Ltd., Mumbai, India), Modified Leeming & Notman 
agar medium (MLNA) [25], and Modified Candida-Chrom 
agar (HIT) with Tween 40 [21]. The plates were incubated 
at 32 °C for 7 days. All yeast cultures were identified to the 
genus level by using conventional mycological methods, in-
cluding the examination of both macroscopic appearance 
of the colonies (colonies shape, texture and colour) and the 
microscopic cell morphology (cell size, shape and budding 
characteristics). In order to assess the lipid dependency, 
the colonies were subcultured on Sabouraud dextrose agar. 
Each isolate was stained by Gram and examined by micros-
copy for the presence of the typical Malassezia and Candida 
yeast cells. More detailed identification of Malassezia was 
performed according to  K a n e k o  et al. [20]. Reference 
strains M. pachydermatis (CBS 1879, Utrecht, Holandsko) 
(Fig. 1) and C. albicans (CCM 8512, Brno, CR) (Fig. 2) were 
used as positive controls.

RESULTS

Forty four out of 70 examined dogs were scored posi-
tive for Malassezia spp. (62.9 %). Out of all of the samples 
only one was identified as a  Candida isolate which was 
obtained from the rectal mucosa and identified as C. albi-
cans. No Candida yeasts were found on the skin. From the 
samples, a total of 84 Malassezia isolates were obtained. All 
84 Malassezia isolates were identified as M. pachydermatis 
(Fig. 3). The information about the occurrence of yeasts on 
the skin in the dogs is presented in Table 1. Seventy three 
isolates were collected from the skin of the following body 
sites: 36 isolates — external ear canal (51.4 %); 20 iso-
lates — interdigital area (28.6 %); 10 — axilla (14.3 %); and 
7 — neck (10.0 %). Six Malassezia cultures (30.0 %) were 
obtained from the oral mucosa and five (25.0 %) from the 
rectal mucosa (Table 2). 

DISCUSSION

In dogs, yeasts preferably colonize moist areas such as 
mucous membranes, mucocutaneous junctions, skinfolds, 
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Table 1. Presence of Malassezia and Candida yeasts 
on the skin in dogs (70 animals)

Examined 
body sites

Number of 
Malassezia isolates

Number of 
Candida isolates

External ear canal 36 (51.4 %) 0 (0 %)

Interdigital area 20 (28.6 %) 0 (0 %)

Skin of the axilla 10 (14.3 %) 0 (0 %)

Skin of the neck 7 (10.0 %) 0 (0 %)

Total 73 0

Table 2. Presence of Malassezia and Candida yeasts 
on the mucous membrane in dogs (20 animals)

Examined 
body sites

Number of 
Malassezia isolates

Number of 
Candida isolates

Oral mucosa 6 (30.0 %) 0 (0 %)

Rectal mucosa 5 (25.0 %) 1 (5.0 %)

Total 11 1

Fig. 3. Cells of M. pachydermatis isolate (Axio Observer Z.1, Magn. ×1000).

Fig. 1. Cultivation of M. pachydermatis reference strain on HIT Fig. 2. Cultivation of C. albicans reference strain on HIT
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interdigital areas and ears. Candida and Malassezia spe-
cies are ubiquitous organisms existing almost exclusively 
as commensal organisms, which rarely become patho-
genic [18]. A  range of skin micro-environmental factors, 
such as the bacterial microbiota present, pH, salts, immune 
responses, biochemistry, and physiology, may play a  role 
in the adherence and growth of yeasts, favouring distinct 
genotypes depending on the geographical area and/or the 
skin sites [17].

Currently, the results of scientific studies on Candida 
yeasts in animals vary.  B r i t o   et al. [5] and  C l e f f  et  al. 
[11] stated, that Candida genus is considered to be part 
of the microbiota of dogs. We did not identify Candida 
yeasts on the skin of our examined dogs. This give rise to 
the question about Candida presence/absence on the skin 
of dogs. L e e  et al. [24] asserted that the presence of Can-
dida in a dog is always the expression of a pathologic state 
and of its intrinsic pathogenicity. Our results indicate that 
Candida  spp. is not a  member of the normal skin flora. 
We identified one Candida isolate from the rectal mucosa. 
Candida yeasts colonize mostly mucous membrane [16, 34, 
35] and their occurrence on the skin is not common and 
may be bound with outbreak of a disease. 

The most Malassezia affected animal is the dog [31]. In 
general, Malassezia yeasts are associated with the skin and 
mucous membranes in healthy and diseased dogs [9, 10, 
22, 30, 31]. Even 62.9 % of the dogs are positive for Malas-
sezia yeasts. In our study, M. pachydermatis was isolated as 
the sole species in all dogs examined. Generally, lipophilic 
M. pachydermatis is the main colonizing yeast in healthy 
and also in diseased dogs [31]. Only a few times lipid-de-
pendent Malassezia yeasts (M. furfur, M. nana and M. ob-
tusa) were identified [11, 12, 14, 15, 36].

In our group of dogs, the external ear canal was the most 
frequently colonized (51.4 %). However,  N a r d o n i   et  al. 
[30] appointed the frequency of Malassezia isolation: in-
terdigital area (70.7 %), ears (63.4 %), axilla (23.8 %), and 
perineum and anus (19.0 %).  C a f a r c h i a  et al. [9] stated 
that the perianal region is the most frequently colonized 
and in the ear canal is 12.1 % of all Malassezia. But  K u m a r 
et al. [22] detected Malassezia yeasts in 39.39 % of healthy 
ears and  C a m p b e l l  et al. [10] represented 17 % preva-
lence of Malassezia in healthy ears. The occurrence of Mal-
assezia on the different body sites varies and depends on: 
the group of examined dogs, season, type of hair and ear 
and other factors.

Malassezia yeasts have been isolated from different mu-
cosal sites from healthy dogs. In our group, Malassezia oc-
curred on the oral mucosa in 30.0 % of the samples and on 
the rectal mucosa in 25.0 % of the samples.  H a j s i g  et al. 
[19] isolated this yeast also from the anus, anal sacs, and va-
gina of healthy dogs.  B o n d  et al. [4] recovered M. pachy-
dermatis from the anus and mouth of 27.5% of healthy 
dogs of various breeds. However,  B o n d  and  L l o y d  [3] 
suggested that in some cases, mucosal colonization may be 
secondary to skin proliferation of the lipophilic yeasts.

In conclusion, Candida spp. does not occur on the skin 
in healthy dog normally. The presence of this yeast is linked 
rather with the mucosae. On the skin and mucosa is the 
highest occurrence of Malassezia yeasts and M. pachyder-
matis remains the most prevalent species in the healthy dog.
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