(HSto AR M7 TH22 2012 [ bl

U XY SELZA9 JH, JL0I0IM
0EASE XX A EdE

= Abstract =

Isolation Rates of Dermatophytes and Fungi from Dogs and
Cats in an Animal Shelter in Daegu

Jeong Young Park, Dong Hoon Shin, Jong Soo Choi and Ki Hong Kim

Department of Dermatology, College of Medicine, Yeungnam University, Daegu, Korea

Background: Dogs and cats are most friendly animals and contact frequently as pets with humans. It
is for human possible to be transmitted from infected or contaminated animals.

Objective: This study was performed to identify fungi including dermatophytes and non-dermatophytic
molds (NDM), Malassezia spp., and Candida spp. from the dogs and cats in an animal shelter.

Methods: We visit an animal shelter in Daegu at July 2011, examined 82 animals including 75 dogs
with healthy skin, 4 skin diseased dogs, and 3 cats with healthy skin. Specimens were collected from
skin lesions or normal skin by Mackenzie's brush technique and inoculated directly on Sabouraud
dextrose agar and Leeming and Notman agar. They were identified by the morphological characteristics
and rRNA sequencing.

Results: Of the 82 samples examined, 14 (17.1%) yielded positive dermatophyte cultures and, in
particular, 0% of the 4 diseased dog samples, 14.7% of the healthy dog samples, and 100% of the
healthy cat samples. All isolated dermatophytes from the dogs and cats were identified as M. gypseum.
Outdoor dogs (23.8%) showed higher prevalence of M. gypseum than indoor dogs (2.7%). Isolation rate
of M. gypseum from soil showed different rate as distance from animal cage, including near (40%), 5 m
(20%) and 100 m (0%).

Conclusion: Interesting result of this study showing the higher isolation rate of M. gypseum in
outdoor dogs than indoor dogs suggests the transmission of M. gypseum from soils to animals, and also,
possible transmission to human through animals. [Korean J Med Mycol 2012; 17(2): 37-46]
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&3t7] 93k Leeming and Notman agar (LNA)
Aol AFHE ARE JESF F 36TAA 35
7+ w ket o SDAE cycloheximide (Sigma, St
Louis, MO, USA) 0.5 mg/ml¢} chloramphenicol
(Sigma, St Louis, MO, USA) 0.05 mg/mlE 7}&}¢]
A Z3ESITE LNAY S/ 1 ol glycerol mono-
esterate (BDH, Poole, UK) 0.5 g, bacteriological
peptone (Oxoid, Hampshire, UK) 20 g, glucose (Oxoid,
Hampshire, UK) 5 g, yeast extract (Oxoid, Hampshire,
UK) 0.1 g, ox bile (Merck, Darmstadt, Germany) 4 g,
agar No.l (Oxoid, Hampshire, UK) 12 g, Tween 60
(Yakuri, Osaka, Japan) 0.5 ml, glycerol (Tedia,
Fairfield, USA) 1 ml2 ¥ 2 =91 & 121Ce]
A 2087 Hif A53% 3 cycloheximide (Sigma,
St Louis, MO, USA) 200 mg, chloramphenicol (Sigma,
St Louis, MO, USA) 50 mgS #H7}slal o]o] za1
< i H]EA] $-f (Konkuk Dairy, Seoul, Korea)
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ribosomal RNA Internal transcribed space (rRN A ITS)
F7IAE EAE Al

1) DNA 22

DNA %25 #1319 QlAamp DNA Mini Kit
(Quigen, Germany)E AH&-3F31TE SDA Hi= LNA
o wigste &4 ZEg i FJES 15 ml
microcentrifuge tubedll ¥ Il buffer ATL 180 pl<}
proteinase K 20 plE ¥al 56Coll A OP—Er B4 R
#stod MxErs EElAIFY 2 $ buffer ATL
200 pls YWl 412 $ 70Col A 1023t _H_if\]
ZiT}. 100% ethanol 200 plE ¥l YAEZSH &
A5 NS QlAamp Mini spin column®] A 8,000
mpmO 2 1% 1F AAEeE] &Slth Buffer AWI
500 ul2} Buffer AW2 500 plo.2 217} A3k &
Buffer AE 50 pl &2 5?1 DNAE -20Col|lA
ST

2) Primer

717 rRNA Internal transcribed space (ITS) -
5 STEsr] 98l WAL primerd]l ITS1 (5-
TCCGTAGGTGAACCTGCGG-3")¥} ITS4 (5-TCC-
TCCGCTTATTGATATGC-3)E AH&-3131 U} (Innis
et al., 1990). Malassezia spp.2] 26S rDNA 9|5
ZZ317] skl Oh 5] universal Malassezia
E-0] primer$! forward primer (5-TAACAAGGATT-
CCCCTAGTA-3")¢} reverse primer (5-ATTACGCC-
AGCATCCTAAG-3)E A3l Mz pachy-
dermatis 915-2 7183}7] 938ke] Sugita "9
Mz. pachydermatis 5-°] primer?] M.pa-F (CTGCC-
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Table 1. Prevalence of fungal isolates in dogs and cats

Dogs Cats
No skin Ds.” Skin Ds. Total No skin Ds.
(n=75) (n=4) (n=79) (n=3)
M. gypseum 11 (14.7%) 0 (0%) 11 (13.9%) 3 (100.0%)
NDM' 75 (100.0%) 4 (100.0%) 79 (100.0%) 3 (100.0%)
Mz} pachydermatis 42 (56.0%) 4 (100.0%) 46 (58.2%) 3 (100.0%)
Candida spp.§ 42 (56.0%) 3 (75.0%) 45 (57.0%) 1(33.3%)
"Ds. :disease
"NDM : Non-dermatophytic molds
Mz : Malassezia
Sspp. : species
ATACGGATGCGCAAG)%} 5.8S-R (TTCGCTGC- 6. AN S

GTTCTTCATCGA)Z A}-&-3tith.

3) PCR &%

DNA polymerase (STD16-R500)2} dNTP, tracking
dye (Bromophenol blue), & H7A] Fo] 4o &
F5)o] & SolGent Smart Tap Pre-Mix 0.2 ml
PCR tubeol| ¥+ 3= 1 wE ¥il 1DNA ITS
95 SE37] $15ke] ITSI primer 1 pl ITS4
primer 1 pl, smart Buffer 18 pl& <3}l PCRS

AL LRT W F deAAloh mRol

Q== -9 universal Malassezia 5] primer2}
Mz. pachydermatis 5-©] primerS smart Buffer 18

w3} E§3sted PCRS A 3313 th Thermal cycler
+ Perkin Elmer 480 (Perkin Elmer, Norwalk, USA)
£ ALk vt gl denaturation
(94C, 5%) ¥, denaturation (94°C, 30%), annealing
(58°C, 3022), extension (72°C, 3%)S 303] WHia}
3l vk 9te] extension (72°C, 104)S 3FSith.
PCRZ %% DNAE ethidium bromide”} 37}
H 1% agarose gelollAl A7]95 (Mupid-2 Mini
Gel Migration Trough, Cosmo Bio Co., LTD) % =}

[e) (e}
] e e

94 Fxs)w B o5 F FBL
U= SF AHEo] 81%E DNAE purification kit

(Bioneer, Korea)= A A3+ 3 nfg 24 3]Alol| &
Zsto] G714 ES AU Genbankol| A 732 s}k
Aok
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Table 2. Isolation rate of M. gypseum according to body sites

a
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Isolation of M. gypseum

No. Animal dissle(:iar;e —
Head & face Ear Back Abdomen Extremities

1 Dog - + - - - +

2 Dog - + - - - -

3 Dog - - - - + -

4 Dog - - - - + +

5 Dog - + - - - -

6 Dog - - - - + +

7 Dog - - - - + -

8 Cat - - - + - -

9 Cat - - - - - +

Total 3 0 1 4 4
Table 3. Prevalence of fungal isolates in different environments
Dogs apart from soils Cats
Fungal isolates Dogsi)n soils p-value
(n=42) Room Cement cage Total Cement cage
(n=9) (n=28) (n=37) (n=3)

M. gypseum 10 (23.8%) 1 0 1(2.7%) 0.007" 3 (100%)
NDM' 42 (100%) 9 28 37 (100%) - 3 (100%)
Mz. pachy* 20 (47.6%) 7 19 26 (70.3%) 0.042 3 (100%)
Candida spp.’ 25 (59.5%) 5 15 20 (54.1%) 0.655 1(33.3%)

5

: Prevalence of M. gypseum in dogs on the outdoor
soils including dogs in the room and cement cage.
'NDM : Non-dermatophytic molds
Mz. pachy : Malassezia pachydermatis
Sspp. : species

2ol AFER= e 0%, Aol AFE= 79
11.1% (1/9)0A] E2=o], 2] & npge] A

<
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k= ZellA] A ARE $-2] B Aol AF
= Aol Ee) FoshA w2 Meg BEelEA
T} (Table 3). a1%Fo] 3mtE]&= 7 A9 AlHE

S-goll AFsta gllen 3utg
gypseum®)] 2] F T

BT M.

M. gypseum©] w2l 7N, 1Fo)7t e A Y
330 3 IRRE 5 m "ol A 339 &
AN 22 M. gypseum©] T EAATE, F= B
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soils was significantly higher than that in dogs apart from
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(Fig. 2).
NDMS EE 5E& (82/82)°4 & AUt}

NDM-2 Penicillium spp. 93.9%, Cladosporium spp.
76.8%, Aspergillus spp. 40.2%, Rhizopus spp. 15.5%,

Chryosporium spp. 122% TOo2 E3}%lon
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Table 4. Isolation rate of M. gypseum from soil

Distance from Isolation rate of Other

animal cage M. gypseum fungi
Near 5 40% 0%
Sm 5 20% 0%
100 m 2 0% 0%

Fig. 1. (A) On the soils, white cottony colonies were
formed around hairs (6 days old) (arrows). (B) Numerous
spindle-shaped thick walled macroconidia suggesting
M. gypseum were observed around hairs (lactophenol
cotton blue stain, X 200).

(Table 5) T4 A3k ol w2 F2]&9
o gk apol= Ho]A| okt (Table 1). NDMO| +
&S AF FH0l - ZJo]|E Holx| gkofr)

Fig. 2. Wedge shaped perforated hair was observed
(arrows) (20% KOH, < 100).

(Table 3).
Malassezia spp.= A g
82)oll A EE|H A=Y BT Mz pachydermatis©|
ST (Table 1). Mz. pachydermatis= 35 ¥ 0]
AE e 56% (42/75), FH- Bl A= A
100% (4/4), 5 WHo] gl= 1Yol 100%
(3/3)01]’\1 TElEo] I Wwo] gle JiET) T

FE 5 59.8% (49/

o] Sl el H 2 Rz 2EEd
Tﬂ— (Table 1). Mz. pachydermatis= 2] AHE $-

2] T Aol AFshs AelA e & wid
of AFsh= A ET o S &S BS
t} (Table 3).

Candida spp.= ¥ ®wWol Q1= 7] 75%
(3/4), T Bl 1= el 56% (42/75)004
g)=o] I)5 yrlo] & JolA o H& xR
2 = AT} (Table 1).
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Table 5. Prevalence of non-dermatophytic molds isolates in different species

Dogs (N=79) Cats (N=3)
Genus "
No skin Ds. Skin Ds. Total dogs (%) No skin Ds.
Penicillium spp.’ 70 4 93.7% 3
Cladosporium spp. 56 4 75.9% 3
Aspergillus spp. 30 2 40.5% 1
Rhizopus spp. 12 1 16.5% -
Chryosporium spp. 9 1 12.7% -
Fusarium spp. 8 - 10.1% -
Mucor spp. 8 - 10.1% 1
Scopulariopsis spp. 6 - 7.6% -
Hemigera spp. 4 - 51% -
Aphanocladium spp. 3 - 3.8% -
s. : disease
Tspp.: species
o FFAV SR B2 EE M canis A= 7N 700 T 1.4%00A4 M. gypseum©] EE]
= A g agolrt F Aud e A HAAL T2 IFAP S EEEA S HS
ATHe. ThF FRe] wFAPte] FERFE 2 A9k fAFICE Mancianti 5] 315 W

o o3

$2)¥lo] gro.
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™ M. canis, T. mentagrophytes, T.
2o By 5584 1
FAPAI M gypseumd} -2 TEY T HAL
Arolth sk meole] ARALFIFE F2
DA M. canis, M. gypseum, T. mentagrophytes
solm =l A Axt M= M. canis 70%,
arolell

-

M. gypseum 20%, T. mentagrophytes 10%,
A= M. canis 98%% B.a1E o] QtHe,
Lee 5'9] ATollA 58 Aol vy o]
gli= 70 626mte], v W] Q1= a1oko] 458
v S oo R 3 FARlA AlellA I FARd R
2 M. canis (1.5%), M. gypseum (1.9%), T menta-
grophytes (0.2%)7F w2 = Aom, Lol =
Y5 M. canis (49.1%)7F F-2] = At} Choi 5%&
2043} 7149 9% we] gl ) 4s4nh

BAT-

ﬂ, %ol 106vHe] S tiAFe = sto] Tl M

canis (9.5%), M. gypseum (0.7%), Lol A M.
canis (31.1%), M. gypseum (0.9%), M. nanum (0.9%)
% B39 Choi 579] Q104 93 el

o] gl 70 3,028}z, ¥]3-
7,650t & o w & ATtelA 7H°1W M.
canis (15.2%), M. gypseum (2.4%), T. mentagrophytes
(1.1%)%} 31Fololl X M. canis (24.0%), M. gypseum
(0.6%), T. mentagrophytes (0.1%)Z #-2]3}3i T},
Copetti 50 3 ®Ho] gl 7] 1,089v}] 9]
X M. canis (6.7%), M. gypseum (3.0%)= =23}
on, Romano 57'& ¥& WWo] gl a19ko]
173vF] oA M. canis (47.4%), M. gypseum (0.6%),
T. mentagrophytes (1.8%), T. terrestre (1.1%)5 -2
ST

B Ao M= M. canis S T. mentagrophytes
o &F vFAPtEol B I, arel= gl
lor g5 wyee] gl= 7 75vhe] T 14.7%,
¥ 5 o] gl 3ol 3utke] T 100%1A M.
gpseum?t TEF| LAl o]= 7] I A
Aztel atol7h ATk ol H AFEolAE i
W M. canis®] W=7} 7.5~49.1%% 7V E=%aL

M. gypseum 0.6~3.0%% AL H]-ES 243 d]
P
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Mackenzie's brush techniques ©]-83}e] 15
Holl A, 3] o] gl I, kol 7
9 ARA] "edo| A A RE
- &ro] IRl w2 M. gypseum
27] Akl M. gpseum©] HE=H Nt
= A9 33, 5 m Eojxl A9 3%
1 219 1324 QAT F& 24
©]-8-g} hair-baiting technique

g=
5=

Me ot o of

me
o

AP 82k F 17.1%C014 w2 =
R g who] gle U, 95 WRo] gl
golol A EHAoeH 14dtE EF M
gypseum©] T} A = AL AJHE -2
ATt MR Al & npdel A3t
A M. gypseum®] T
gypseum> B2} thEloll A 71
Holal SolME W@ E28E&s B
A =R ATt M. gypseum©] -elE
a7t e A FI 1=FH 5 m Ho
SOl A2 M. gypseum©] &2 E AARE,
HEAE Yol 100 m Holxl 39| 2
M. gypseum®] FE]=A] okeh ot wE7behs
gol wiFst M gypseum THE S
sk zdo] #EEQUT o] Ao w
A AEsks N, el FFel M. gypseum
o] Byt FHjE =4 7Fsdel k. NDM2
= oA EElE e FH Wyl {7,
7 of W fefgh 2kol= HolA
Mz. pachydermatis®] T2 &2 I|F ol =

7 (100%)oll 4 =5 BRio] & 7 (56%)XE.th

— al
[e)
T
= f
T

21

o

AT = |
o

=

S
=
T

e

- 45 -

, IRANE & &7el 2elE
=Sk

ool Ao w F3 o] B T=d T
5 M gpseum©] ¥ F& HIER g Fo] $E
g AP E TEol B AHE EAT
T e FES Sl Al #9E 7
o] = Ao= A7EY

REFERENCES

Ju—

e}

. Lee HJ, Jun MH, Kim KJ, Kim DH. Epidemiological

study on carrier state of dermatophytes in dogs and
cats. J Korean Vet Med Assoc 1986;22:39-45

. Choi WP, Lee SI, Lee KW. Etiological and epide-

miological features of canine dermatitis. Korean J
Vet Res 2000;40:94-100

. Park JY, Shin DH, Choi JS, Kim KH. Studies for

isolation rate and carrier state of dermatophytes,
non-dermatophytic molds, Malassezia species and
Candida species in dogs and cats indoor in Daegu
(in press). Kor ] Med Mycol 2011

. Akerstedt J, Vollset 1. Malassezia pachydermatis with

special reference to canine skin disease. Br Vet J
1996;152:269-281

. Chang HJ, Miller HL, Watkins N, Arduino MJ,

Ashford DA, Midgley G, et al. An epidemic of
Malassezia pachydermatis in an intensive care nursery
associated with colonization of health care workers'
pet dogs. N Engl J Med 1998;338:706-711

. Larocco M, Dorenbaum A, Robinson A, Pickering

LK. Recovery of Malassezia pachydermatis from
eight infants in a neonatal intensive care nursery:
clinical and laboratory features. Pediatr Infect Dis J
1988;7:398-401

. van Belkum A, Boekhout T, Bosboom R. Monitoring

spread of Malassezia infections in a neonatal
intensive care unit by PCR-mediated genetic typing.
J Clin Microbiol 1994;32:2528-2532

. Welbel SFE, McNeil MM, Pramanik A, Silberman R,

Oberle AD, Midgley G, et al. Nosocomial Malassezia

pachydermatis bloodstream infections in a neonatal



O

10.

11.

12.

13.

14.

15.

16

ERNEEE

=l X H7& M2 2012

intensive care unit. Pediatr Infect Dis J 1994;13:104

-108
. Chryssanthou E, Broberger U, Petrini B. Malassezia
pachydermatis fungaemia in a neonatal intensive
care unit. Acta Paediatr 2001;90:323-327

Mackenzie DW. "Hairbrush Diagnosis" in detection
and eradication of non-fluorescent scalp ringworm.
Br Med J 1963;2:363-365

Song YC, Lim SH, Jung BR, Lee YW, Choe YB,
Ahn KJ. The application of pyrosequencing method
in the identification and classification of Malassezia
yeasts. Kor ] Med Mycol 2007;12:189-197
Simpanya MF, Baxter M. Isolation of fungi from soil
using the keratin-baiting technique. Mycopathologia
1996;136:85-89
Kim SK, Kim SG, Kim SM, Kim YK, Kim YJ, Kim
CH, et al. Clinical mycology. Seoul: Korea medical
publishing co., 1993:288
Oh BH, Song YC, Lee YW, Choe YB, Ahn KIJ.
Comparison of nested PCR and RFLP for identi-
fication and classification of Malassezia yeasts from
healthy human skin. Ann Dermatol 2009;21:352-357
Sugita T, Suto H, Unno T, Tsuboi R, Ogawa H,
Shinoda T, et al. Molecular analysis of Malassezia
microflora on the skin of atopic dermatitis patients
and healthy subjects. Nihon Ishinkin Gakkai Zasshi
2001;42:217-218
. Kim SK, Kim SG, Kim SM, Kim YK, Kim YJ, Kim

CH, et al. Clinical mycology. Seoul: Korea medical

- 46 -

17.

18.

19.

20.

21.

22.

23.

24.

publishing co., 1993:96

Chermette R, Ferreiro L, Guillot J. Dermatophytoses
in animals. Mycopathologia 2008;166:385-405

Choi WP, Yun SW, Song TC, Lee SC, Kim YU, Park
CC. Studies on the canine ringworm by Microsporum
canis and carrier state of dermatophytes in canine
and feline. Korean J Vet Res 1993;33:235-239
Mancianti F, Nardoni S, Cecchi S, Corazza M, Taccini
F. Dermatophytes isolated from symptomatic dogs
and cats in Tuscany, Italy during a 15-year-period.
Mycopathologia 2002;156:13-18

Copetti MV, Santurio JM, Carvalheiro AS, Boeck
AA, Argenta JS, Aguiar LC, et al. Dermatophytes
isolated from dogs and cats suspected of dermato-
phytosis in southern Brazil. Acta Scientiae Veterinariae
2006;34:119-124

Romano C, Valenti L, Barbara R. Dermatophytes
isolated from asymptomatic stray cats. Mycoses
1997;40:471-472

Kim ST, Jun JB. Clinical and mycological obser-
vations on tinea corporis. Korean J Dermatol 1982;
20:703-712

Romano C, Massai L, Gallo A, Fimiani M. Micro-
sporum gypseum infection in the Siena area in
2005-2006. Mycoses 2009;52:67-71

Choi WP, Kim YJ, Lee HS. Dermatophytosis and
skin mycofloras of dogs. Korean J Vet Publ Hlth
1996;20:1-6



