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Introduction

Abstract

The purpose of this study was to identify and to characterize of
Malassezia spp. in the oral cavity of dog. One hundred and seventeen
strains of Malassezia spp. were isolated from fresh clinical isolates of
fungi from 20 dogs. The isolates grew well on Sabourand agar, and
produced catalase and precipitates on Tween- medium, and hydrolyzed
esculin. Colony morphologies and sizes were charactenistic on
CHROMagar Malassezia (CHROM): they developed small, violet
color, medium, violet color with pmk edge, or large, pale pink color
colmies. Molecular investigations of 18 isolates in three different
morphological colonies on CHROM from 6 subjects were carried out
by chitin synthase 2 (CH5?) gene sequence analysis. The results
showed that isolates constitute three genetic tvpes (Aq Be, and C:)
Tvpe A, Be, and C; cansisted of 3, 8, and 7 isolates, respectively. The
three isolates from only one subject were grouped mto the same
genotype. These results suggest that the isolates in the oral cavity of
dog were Malassezia pachyvdermatis, and the isolates in CHS2 genetic
group were diverse. The relationship between colonial morphology and
genelic typing was inconsistent.

spp. from the oral cavity of dogs.

Fungi are recognized as one of the most frequent

causes of opportunistic infections in humans (1).
Currently, the presence of Malassezia spp. In oral
cavity of dogs was reported (2). Malassezia spp. are
fungi that have been recognized as members of the
microbiological flora of human and animal skin (3,
4). Skin bacteria of licked areas may come to inhabit
oral cavity and become involved in these infections.
Dogs are close companions in many human families,
and the owners are in close contact with these dogs.
As the potential for exposure of the owner to the
organism is therefore marked, handwashing prac-
tices and maintaining a distance with the dog may
effectively eliminate the transmission of malassezia
veast to humans.

Extensive research on dogs will help clarify that
an understanding of the microbial ecology of the
mouth is fundamental to elucidating the etiology of
most oral diseases. The purpose of the present inves-
tigation was to identify and characterize Malassezia
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Materials and Methods
Chganisms and media

One hundred and seventeen fresh clinical isolates
of Malassezia obtained from the oral cavity of 20
dogs, as described previously (2), as well as type
strains of Malassezia pachvdermaitis JCM 10131 were
used in this study. Strains of Malassezia were
maintained on Sabouraud agar (SDA, Nissui Co.,
Tokyo, Japan). The following special media were
used in this study. SDA, SDA-Tween, CHROMagar
Malassezia (CHROM, CHROMagar, France) (5),
modified CHROMagar Malassezia (modified
CHROM) (5}, Cremophor EL (Sigma, St. Louis, MO)
agar (EL slant) (5), and Tween 60-esculin agar (TE
slant) (b).

Phenotypic feature fesfing
The “typical phenotypic features” of Malassezia
spp. were defined as shown in Table 1. All isolates of
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Table 1. Colonial morphology on CHROM
Number of size and color of colony
subjects g M L
6 + - +
4 + - =
3 + + =
2 + - #
1 — + —
2 — + +
2 = - %

+, Detection : *, See in the text

Malassezia were inoculated onto CHROM and special
media (modified CHROM, SDA, SDA-Tween, EL
slant, and TE slant) and incubated at 32 °C for b days
before observation. SDA was used to determine the
isolates’ lipid dependence, SDA-Tween and modified
CHROM for the production of precipitin from
Tween, EL slants for the isolates’ abilities to utilize
polyethoxylated castor oil (Sigma-Aldrichi, Co., St.
Louis, MO, USA), and TE slanis for the isolates’
abilities to hydrolyze esculin and utilize Tween 60.
Fresh cultures grown on CHROM were subjected to
catalase test with 3% hydrogen peroxide. The colony
size on CHROM was determined by measuring well -
isolated single colonies and assessed as small (<1
mm), medium (1 to 3 mm), or large (3 to 5 mm).

Molecular analysis

DNA was extracted from fungal cultures using the
Promega Genome kit (Promega, Madison, W1, USA)
according to the manufacturer’s instructions. The
regions of the large subunit (LSU) and internal tran-
scribed space 1 (ITS-1) of nuclear ribosomal DNA
and the chitin synthase 2 (CHS2) gene were sequen-
ced directly form PCR products using the primer
pairs of F63 and LR3 (6), 185F1 and 5.85R1 (7), and
CED1 and CED2 (8), respectively. The PCR product
was sequenced on an ABI PRIMS 310 genetic anal-
yvzer according to the manufacturer’s instructions
(Applied Biosystems, Foster City, CA, USA). The
sequences for individual genes were compared with
respective nucleotide sequences from reference
strains of Malassezia. The closest known relatives of

the new isolates were identified by searching
databases. The gene sequences were compared with
those available at the DNA Data Bank of Japan

(DDBJ) using BLAST algorithm software.

Results
Phenotvpic features

All isolates and type strain of M. pachvdermatis
grew after incubation at 32 °C for 4 days on CHROML
The colony size on CHROM was measured from well
-isolated single colonies, and isolates were divided
into three groups: small, violet color (S), medium,
violet color with pink edge (M), and large, pale pink
color (L) (Fig. 1A).

Table 1 shows the detection number of 3 different
colonies from each dog. Six of 20 dogs had 3 kinds of
sirain. The most common strain was the 5 form.
Precipitate appeared after days 2 and 3 and over 5
days of incubation, precipitate become more pro-
nowunced, and granularity and a zone of clearing were
seen directly adjacent to the microbial growih on
SDA-Tween (Fig. 1B) or modified CHROM.

All isolates and type strain grew on the lipid-free
culture medium (SDA), and the biological feature of
M. pachydermatis was specific (Table 2). All isolates

A
-.
B

Fig. L
precipitate production on SDA-"Tween medium (B) after 4
days incubation at 32°C. Numbers indicate each colony, as
shown below © 1, small and violet ; 2, medium and violet with
pink edge; 3, large and pink.

Malassezia spp. colony on CHROM medium (A) and

i3



Int ] Oral-Med Sci 7(2):72-76, 2008

Table 3. Genetic sequence types of isolates and M.
pachydermatis JCM 10131 for LSU, and ITS-1 genes

Table 2. Biological characterization based on the identi-
fication kit for Malassezia species
M ek M. fe O Mk
species
Growth om
Modified CHROM (:F (: 'GP
SDA G N N
TE slant GH :B N/GN/GB
EL slant G (i N
Catalase Teaction Positive Positive Negative

G, growth; N, no growth; GF, growth and production of precipitate ;
GB, growth and black zone ; GN, growth and no change

grew on the EL slants medium. All isolates showed a
positive catalase reaction, and black products in the
medium were due to esculin hydrolysis products and
ferrous iron in TE slants. These biological resulis
concluded that the isolates were identified as M.
pachydermalis.

Molecular analvses

Three kinds of typical isolate (NUM 153-5, -M,
and -L) from one subject and the JCM 10131 strain
were analyzed by genetically. The amplification of
DNA from clinical isolates with LSU, and ITS-1
primers yvielded fragments of about 640, and 280 bp,
respectively. These products were sequenced and
subjected to a comparative analysis. The sequence
relatedness was similar to that of M. pachvdermalis
with more than 99% homology. The genotype of
these products was further determined. The sequenc-
ing of amplicons representing the JCM 10131 strain
and isolate NUM 1555 revealed A, and A,, and B,
and B, sequence types all for LSU and I'TS-1, respec-
tively (Table 3). The isolates NUM 155-M and NUM
155-L were grouped into type C, for LSU. In case of
ITS-1 gene, NUM 155-M and NUM 155-L isolates
were grouped into subtype Cl, and C2,, respectively.

Eighteen isolates in three different morphological
colonies on CHROM from 6 subjects and M. pa-
chyvdermaiis JCM 10131 were further analvzed by
CHSZ gene sequencing. The results showed that
isolates constitute three genetic types (Aq, Bq, and
Ce). Strain JCM 10131 was included in type Ac.
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Strain LsSU ITS 1
M. pachvdermatiz |CM 10131 Ay By
lanlate
NUM 155-5 B B;
NUM 155-M Cy Cl,
NUM 155-L C CZ,
Table 4. CHS2 sequence types of isolates from dog oral
cavity with reference strain M. pachydermeatis JCM 10131
Type Ac Type Be Type Ce
M pachvdermatis JCM 10131
Isolates from subject
MUM 155 155-5 155-M, 155-L
NUM 2 -5 2-M 21
NUM 4 4-5 4-M, 4-L
NUM 5 5-M 55, 5L
NUM 9 -5 9-M, 9-L
NUM 16 16-5, 16-L 16-M

Types A:, B, and C; consisted of 3, 8, and 7 isolates
(Table4). The three isolates from subject 4 were
grouped in the same genotype. However, isolates
from subjects 155 and 16 were shared by two types,
B: and C;, and isolates from subjects b and 9 were
shared by A. and B: types. NUM 2 isolates were
grouped into three different types (Table 4).

Discussion

Members of the genus Malassezia are among the
microbiclogical flora of the skin of homoeothermic
animals, and known to be causative agents of pityr-
iasis versicolor and seborrheic dermatitis (3, 4).
Zoonotic transfer has been documented from dogs to
immunocompromised patients by healthcare workers
who own dogs (9). This species has been reported as
a commensal on the skin of dog owners (9) and a
causative organism of granulomatous skin infection
in a dog owner (10). The genus Malassezia contains
ten species classified as lipid-dependent and one, M.
pachydermaiis, which does not require lipid sup-
plementation for growth (11, 12). The identification
of members of the genus Malassezia is based on lipid
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dependency, as well as morphological, physiological,
and/or molecular characteristics (11, 12). However,
the identification of individual Malsssezia species is
more difficult because carbon assimilation and fer-
mentation techniques are not applicable to this
Zenus.

Selective media are very important to identify
isolates from clinical samples. For human fungi iso-
lation, CHROMagar Candida is widely used as an
isolation medium on which colonies of the genus
Candida can be distinguished by their color. CHROM
is modified CHROMagar Candida for the genus
Malassezia, and it was used as the primary culture
medium. SDA was used to determine the lipid depen-
dence of M. pachvdermaiis. EL slants were employed
to determine the ability to utilize polyethoxylated
castor oil of M. furfur and M. pachydermatis. TE
slants were used to determine the ability to hydrol-
vze esculin. The isolates from the dog oral cavity
exhibited all bioclogical characteristics to grow on
SDA, produce catalase and precipitin from SDA-
Tween or modified CHROM medium, and hydrolyze
esucline. It is likely that the appearance of precipi-
tate is due to the production of insoluble free fatty
acids from lipid sources contained in the medium
(13). These observations suggest differences in the
lipase enzyme systems in Malassezia species (13). The
production of precipitate on the lipid-medium may
be of use in the identification of Malassezia isolates.

Chitin is one of the major structural componets of
the fungal cell wall, and chitin synthases are mem-
brane-bound proteins responsible for the catalytic
polymernization of N -acetylglucosamine from UDFP-
sugar (14). Fungal chitin synthases are encoded by
CHS genes. CHSZ2 gene analysis confirmed three
types (Ac, Be, and C;) of M pachkvdermailis isolates
(12). Type A M. pachvdermatis was predominant,
and originates from lesions of dog and cat skin (16).
Type B: was genetically close to the lipid-dependent
Malassezia species, M. furfur (16). The isolates from
the oral cavity were grouped into types A;, B;, and
C¢ in this study (Table 4). Makimura ef 4/ (6). report-
ed that the ITS-1 sequences of M. pachvdermalis
were close to those of M. firfur and M. obfuse. Such

results suggest that the idea that the evolutionary
differentiation of Malassezia spp. arose through adap-
tations for increasing dependency on exogenous
lipids should be reconsidered.

This is the first report on M. pachvdermalis
identified in samples from the oral cavity of dogs. In
this study the results suggest that the isolates from
the oral cavity of dogs were identified as M. e
chvdermatis, and isolates in the CHS2 genetic group
were diverse. The relationship between colonial
morphology and genetic typing remains inconsistent.
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