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symptoms such as ear discharge, skin rash (exanthema), flaking off, inflammation, rash and
stink were mycologically examined. The swabs were inoculated onto Sabouraud Dextrose
Agar (SDA) containing 0.05% chloramphenicol and 0.05% cycloheximide, and were
incubated at 37 °C for 7 days. After the incubation, isolates were evaluated by
morphological, physiological and biochemical characteristics. Thirty six out of these isolates

were identified as Malessezia pachydermatis, six as Candida spp., and two of them were
identified as Aspergillus spp. M. pachydermatis was isolated from 15 of 33 (42.4%) one to
three years old, 10 of 30 (33.3%) four to six years old, 8 of 19 (42.1%) seven to ten years
old, 1 of 8 (12.5%) ten to twelve years old and 2 of 9 (22.2%) older than twelve years old
dogs. There has been no isolation occured under one year old dog. The agent was isolated
17 of 46 (36.9%) females, while 19 of 54 (35.1%) males. Crossbred animals and the terriers
have the highest occurrence rates (25 and 22.2% respectively) if the percentage of M.
pachydermatis isolation from a breed verses all affected dogs was evaluated. Though,
German Shepherds have the highest occurrence rate (57.1%) when evaluated within the
breeds. Differences according to age, gender and breed characteristics were not
statistically significant (P>0.05).
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Ozet
Otitis eksternali kopeklerde Malassezia pachydermatis’in varligi

Kulak akintisi, deride kizariklik (egzantem), kabuklanma, yangi, kizariklik ve kot koku gibi semptomlara sahip olan otitis eksterna
supheli toplam 100 kdpekten kulak svab 6rnegi mikolojik yonden incelendi. Svablar, %0,05 kloramfenikol ve %0,05 sikloheksimid iceren
Sabouraud Dextrose Agara (SDA) ekildi ve 37 °C de 7 giin inkiibe edildi. inkiibasyonun ardindan, izolatlar morfolojik, fizyolojik ve
biyokimyasal dzelliklerine gére degerlendirildi. izolatlarin 36 adeti Malassezia pachydermatis, altisi Candida spp. ve iki adeti Aspergillus
spp. olarak identifiye edildi. M.pachydermatis; bir (i¢ yas arasi 33 kopegin on besinde (%42,4), dort alti yas arasi 30 kopegin onundan
(%33,3), yedi on yas arasi 19 kopegin sekizinden (%42,1), on 12 yas arasi sekiz kdpegin birinden (%12,5) ve 12 yasindan buyik dokuz
kopegin ikisinden (%22,2) izole edildi. Bir yas altinda olan tek kdpekte lireme olmadi. Etken, 46 disi kopegin 17’sinden (%36,9) ve 54
erkek kopegin 19'undan (%35,1) izole edildi. Karisik képek irklari ve terrierler (%25 ve 22,2), M. pachydermatis izolasyonu incelenen
bltlin hayvanlar ile karsilastirilirsa en yilksek orana sahipti. Bununla birlikte, irklar iginde degerlendirildiginde German Shepherd
kopeklerin (%57,1) en yiiksek izolasyon oranina sahip oldugu belirlendi. Yas, cinsiyet ve irk 6zelliklerine gore farkhliklar istatistiki olarak
onemsiz bulundu (P>0,05). Sonug olarak, kopeklerden yiiksek oranda M. pachydermatis izolasyonunun otitis eksterna infeksiyonlarinda
onemli role sahip oldugunu dusiindiirmektedir.

yeasts characterized by an oval-shaped and thick cell
wall (Cafarchia et al., 2012).

It has been reported that species of Malassezia exist
in the skin flora of healthy people and in the skins and
mucosae of cats, dogs and birds, and the organisms lead
to dermatological diseases in animals as well as being
associated with otitis externa and in cats and dogs
(Gemmer et al., 2002; Guillot and Bond, 1999; Turan et

Introduction
Manifestations of otitis externa such as a skin rash
(exanthema), flaking off, inflammation and stinky smell
continuously leave the patient restless. One of the most
important factors that cause otitis externa is the species
of Malassezia. The members of the Malassezia genus
are lypophilic and/or lipid dependent unipolar budding
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al., 1997). Therefore, they are reported as a form a
transmission phase between commensalism and
pathogenicity. The diseases associated with species of
Malassezia in humans were stated to be pityriasis
versicolor, seborrhoeic dermatitis, folliculitis and
systemic infections (Gemmer et al., 2002; Guillot and
Bond, 1999).

M. pachydermatis was reported to have often been
isolated from the toe skin of healthy dog paws, from
their external auditory canal, anus and from around the
mouth/lips (El-Hadidy et al., 2007).

Malassezia genus has been re-arranged in time
according to the morphological, physiological,
biochemical and molecular studies conducted on this
matter, and genus of Malassezia currently includes 14
species. Thirteen of these species are identified as lipid-
dependent (lipophilic) (Malassezia furfur, Malassezia
sympodialis, Malassezia globosa, Malassezia obtusa,
Malassezia slooffiae, Malassezia restricta, Malassezia
dermatis, Malassezia japonica, Malassezia yamatoensis,
Malassezia nana, Malassezia caprae, Malassezia equina
and Malassezia cuniculi), and one of them is identified
as non-lipid dependent (M. pachydermatis) (Cabaries et
al., 2007).

It is considered that the agent in question exists
within the normal cutaneous microflora of dogs, and
these yeasts turn into a pathogenic state as they
increase in number depending on several endogenic and
exogenic factors, such as high temperature, high relative
humidity, fatty skin, corticosteroid therapy and
immunodeficiency (Ashbee and Evans, 2002; El-Hadidy
et al., 2007; Swiecicka et al., 2015). Recently, it has also
been reported that lipophilic species are associated with
otitis externa (Crespo et al., 2000).

The researchers have reported that M. pachydermatis
is transmitted by humans through to animals and vice
versa, posing a great risk for humans (Morris et al.,
2005; Velegraki et al., 2015).

In this study, it was aimed that determination of the
ratio of M. pachydermatis in dubious otitis externa cases
of mycotic origin.

Materials and Methods
Samples

Swab samples taken from a total of 100 dogs lived in
istanbul which were otitis externa suspected symptoms
such as ear discharge, skin rash (exanthema), flaking off,
inflammation and stinky smell. A total of 100 dogs were
investigated, 46 of them were female and 54 of them
were male. The ages of the dogs were between three
months and 15 years old (mean value = 5.8). The
samples were collected from 16 different dog breeds.
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Isolation and identification

Swabs were inoculated onto Sabouraud Dextrose
Agar (SDA) containing 0.05% chloramphenicol (Merc
Darmstadt, Germany) and 0.05% cycloheximide (Sigma,
St. Louis, MO, USA), and were incubated at 37 °C for 7
days. Gram staining (Figure 1), urease activity, catalase
activity, esculin hydrolization and Tween assimilation
(reproduction in SDA mediums into which 10% tween-
20, 0.5% tween-40 and 0.1% tween-80 had been added)
tests were performed on the cultures that had been
purely obtained (Figure 2). The growth characteristics at
32 °C and 40 °C were examined (Ashbee and Evans,
2002; Khosravi et al., 2009; Petrov et al., 2013).

Figure 1. Colony morphology of Malassezia
pachydermatis on SDA.
Sekil 1. Malassezia pachydermatis’ in SDA’ da koloni

morfolojisi.

Figure 2.  Microscopic Malassezia

morphology of
pachydermatis (Gram staining).

Sekil 2. Malassezia  pachydermatis’ in  mikroskobik
morfolojisi (Gram boyama).
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Statistical analysis

In order to determine the significance of age, gender
and breed characteristics of the dogs, a chi-square test
was performed using SPSS 10.0 statistical package (SPSS,
1999). In the current study, ages were categorised as
less than one year, one to three years old, four to six
years old, seven to nine years old, ten to twelve years
old and more than 12 years old.

Results

Thirty six M. pachydermatis strains were isolated
while six of Candida spp., and two of Aspergillus spp. M.
pachydermatis was isolated from 15 of 33 (45.4%) one
to three years old, 10 of 30 (33.3%) four to six years old,

Table 1. M. pachydermatis isolation rates according to breeds.

Tablo 1. Irklara gore M. pachydermatis izolasyon oranlari.
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8 of 19 (42.1%) seven to ten years old, 1 of 8 (12.5%) ten
to twelve years old and 2 of 9 (22.2%) older than twelve
years old dogs. Differences in age were not statistically
significant (P= 0.428). The agent was isolated 17 of 46
(36.9%) females, while 19 of 54 (35.1%) males.
Differences in gender were not statistically significant
(P=0.856).

M.pachydermatis isolation rates about within breeds
and M.pachydermatis isolation rates from the breed
verses all affected dogs were shown in Table 1. The
differences in occurrence of the M. pachydermatis in
relation to the breed of the dogs were not also
statistically significant (P=0.780).

Breed Number of Number of dogs with Percentage of Percentage of
dogs M.pachydermatis M.pachydermatis isolation ~ M.pachydermatis isolation
isolation within a breed from the breed vs. all
affected dogs
Boxer 1 0 - -
Bulldog 1 0 - -
Crossbred 18 9 50 25
Cocker 20 6 30 16.7
Collie 1 0 - -
Dalmatian 0 - -
German 7 4 57.1 11.1
Shepherd
Golden 10 5 50 13.9
retriever
Kangal 4 50 5.6
Labrador 1 0 - -
retriever
Pekinese 2 0 - -
Pitbull 1 0 - -
Rottweiler 2 1 50 2.7
Setter 4 1 25 2.7
Terrier 27 8 37.3 22.2
Total 100 36 36,00 100,00
Discussion species isolated in the cases of otitis externa, Candida

Otitis externa is a disease which is quite commonly
seen in dogs, most probably due to their anatomy and
many other factors (Lyskova et al., 2007). One of the
most important agents among the vyeasts is the
Malassezia species that are isolated as most cases of
diseases. It was reported that the other yeast and fungi

and Aspergillus species (Kumar et al., 2002).

Thirty six of the isolates were identified as M.
pachydermatis, six of them as Candida spp., and two of
them were identified as Aspergillus spp. The results of
the current study were similar to findings reported by
Kumar et al. (2002).
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M. pachydermatis can be isolated from the external
auditory canals and mucosae of animals. It was reported
that the isolation rate was higher in the dogs than the
other animals, which were reported to be 20% in cats
and 42% in dogs (Guillot and Bond, 1999). Through
various studies, M. pachydermatis was suggested to
have had a higher incidence in clinical otitis externa,
particularly in chronic cases. In addition, the isolation
rate of M. pachydermatis had varied between 17.3% and
82.18% (Bardshiri et al., 2014; Borum et al., 2014; Kumar
et al., 2002; Lyskova et al., 2007; Masuda et al., 2000;
Oliveira et al., 2008).

In the current study, M. pachydermatis isolation was
performed in 36 of the samples (33.3%), and this rate
was rather lower than results of most studies; yet, it was
determined to be quite higher than 17.3%. However, it is
a debatable situation to the pathogenicity of M.
pachydermatis and as for otitis externa, the agent in
question is considered to allow an opportunist infection
to develop as the result of the fact that the primary
factors change the cutaneous micro-environment (the
increase in humidity and surface lipids, the failure of the
barrier function of stratum corneum, etc.) (Crespo et al.,
2002). In the light of these findings, it is necessary to
investigate in detail the high isolation rate of otitis
externa cases associated with Malassezia species.

The gender predisposition on Malassezia otitis has
been excluded in most of the studies. Bardshiri et al.
(2014) and Girdo et al. (2006) reported the prevalence of
M.pachydermatis in female and male dogs was equal
and the differences between M.pachydermatis
occurrence and gender were not statistically significant.
Kumar et al. (2002) also stated that gender had no
influence on the frequency of Malassezia otitis. On the
contrary, Cafarchia et al. (2005), reported Malassezia
otitis was observed from males more than females and
the researchers suggested the results had been
indicating a possible gender predisposition. In the
current study, it has been determined that the isolation
rates of M. pachydermatis in female and male dogs were
approximately same in each gender, which supports the
results of the previous studies (Bardshiri et al., 2014;
Girdo et al., 2006; Kumar et al., 2002) had reported that
gender was not a determinant in the occurrence of otitis
externa caused by M. pachydermatis.

In the previous studies, a possible age predisposition
about Malassezia otitis was reported (Bardshiri et al.,
2014; Cafarchia et al., 2005; Girdo et al., 2006; Kumar et
al., 2002). However, most of the studies had not found
any significant correlation between Malasezia and age.
Cafarchia et al. (2005), detected higher occurrence in
Malassezia population in dogs younger than one year
old. Kumar et al. (2002) found highest occurrence of
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Malassezia otitis in 2-4 years old dogs. Bardshiri et al.
(2014), reported M.pachydermatis was more prevalent
in adult dogs (1-8 years old). However, Girdo et al.
(2006), determined 1-3 years old, dogs were the most
representative age group linked to Malassezia otitis, also
they found that M.pachydermatis occurrence and age
was statistically significant. In the current study isolation
from dogs of 1-3 years of age (42.2%) was found higher

than other age groups. But, the differences

occurrence of the M. pachydermatis in relation to age of

the dogs were not statistically significant.

Considering the breed characteristics, in the previous
studies recognized that German shepherd, poodle,
terrier and crossbred animals had a higher occurrence
rate of Malassezia otitis. Girdo et al. (2006), reported a
higher occurrence of Malassezia otitis in poodles (39.2%)
followed by crossbred dogs (12.5%). Kumar et al. (2002),
externa
associated with M. pachydermatis in German shepherds
(83.33%). Bardshiri et al. (2014), reported occurrence of
M. pachydermatis was more prevalent in terriers
(56.25%). In the current study, crossbred animals and
the terriers have the highest occurrence rates 25% and
when the percentage of M.
pachydermatis isolation from a breed verses all affected
dogs was evaluated. Though, German Shepherds has the
(57.1%) when evaluation
assessed within the breeds. As a conclusion, a high level
of M. pachydermatis isolation seems to have a major

found the highest percentage of otitis

22.2%

respectively,

rate

highest occurrence

role in otitis externa in dogs.
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