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Identification of Fungus from Dog and Diagnosis using PCR

Hwa-seok Chang’, Young-chan Moon, Sang-won Lee, Hwi-yool Kim and Tae-jong Kim

College of Veterinary Medicine, Konkuk University

Abstract : This study was performed to examine the mycological features of canine skin. A total of 50 dogs with skin
lesions were examined for dermatology from October, 2000 to April, 2001. The isolation rates of dermatophytes, yeast,
filamentous fungi and superficial fungi were 36.4%, 13.5%, 35.3% and 13.6%. The dermatophytes isolated in dogs were
Microsporum canins and Trichophyton mentagrophytes were 75% and 25%. The yeast and superficial fungi isolated in
dogs were Candida albicans, Rhodotorula minnata, Candida ceferrii and Malassezia spp. were 16.7%, 16.7%, 16.7%
and 50%. The filamentous fungi by Aspergillus fumigatus, Aspergillus niger, Penicillum spp., Alternaria spp. were 12.5%,
12.5%, 50%, and 25%. To determine if polymerase chain reaction (PCR) could be applied for diagnosis of dermatophytes,
yeast and filamentous fungi, control and clinical samples were tested. The size of specific PCR product in agarose gel
was 340 bp for dermatophytes and 210 bp for yeast and filamentous fungi, respectively.
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(1) Saline wet mount
MEFE slide glass?lol]l ZA shi-ga Aelads e

T3 EHI T, coverslipe B BT HnAo Augst
o8 ARE3td S ZHolA BT

(2) Potassium hydroxide (KOH) mourt

AAE gl =] slide glass?lol ¥, 10% KOH
(potassium hydroxide 10 gm, glycerol 20 ml, distilled water
80 ml) 84E L Holmwl T T coverslips: H3
U @3EE Pz 233 FRAPIHA THEAl 7FEAT) A,
oF 208 ¥ HAF TS o Aues ojes AF
skoict.

AA e BA. Slide glass 9] AAE ¥ Lactophenol
cotton blue(LPCB) &9 18- 71gic} Aokt A& 2
S35 T coverslips Y HU|HOR (008, 400002 =
Zaha viuFe 2 PgRElE Bl JTrRES As)
At

LPCB 822 [ mld phenol (20ul), lactic acid (20 ul),
glycerol (40 ul), cotton blue (china blue, 0.05 gm)°] =%
= A2 5, distilled water (20 m)E &334t}

Scotch tape technique. LPCB AJ2Fg slide glass 9]°]
g "ol & oF | em Wolo §9E 271%] Elo|=
of HaRE A 399 R 271K HIOIZR slide
glass 910l F2AZ] £ Ho]H S o]&3le] PAEUTE

Urease AM¥7AL Urea agar base (29g), dextrose (4 g)
Z22]3L distilled water (100 ml)yS &3+ 3, syringe filterS:
olg3led |FAIZ] H, agar (15 ) distilled water (900ml)
g E9std FRI = 121°C0 1587 e Fete]
50°C7HA 28] $-, A% urea base®} agars: st

Urease AEANFS EBFD petrd disho]l EF3% ok
Trichophyton mentagrophytes}t Trichophyton rubrum= %
Bal7] Qe HEI O HLox wjdet & 1~2euof B
A7y FA WA Trichophyton mentagrophytes© 2., )
Wel7t QIO Trichophyton rubrumQ 2 E-5H3815th,

DTM test. 3] FAM#2] E/FE 91381 dermatophytes
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test medium(DTM)E AFESISITE SDAE 121°ColA] 158
7F AQPEAT ¥, 50°CE 243t 2 5 phenol red (0.2
ug/ml, Sigma), cyclohexidine (0.5 ug/ml, Sigma), chlortetra-
cycline (0.1 pg/ml, Sigma), getamicin(0.1 pg/ml, Sigma)&
E3tsted 90X 15 petri disholl 18 mP¥ HF3ich 28w
A ZE wfF 7-142 B¢ FA HElH ARAMIH R BF
EisTi=S

API C 20 AUX test. £5°] &2 3l Aslshd &
71918k vl 3~4dvtel] Zek= RHEE Fol DTM HiA)
oA g sileut 79 FFE2 API C 20 AUX test
= AN, WA 755 scotch tape tests B3 AMY

DNA ¥2]. Fungal DNAS #23}7] €13l Liu 59
AAHe WEAA ALk 1.5ml eppendorf tubed]]
500 ul lysis buffer (400 mM 1ris-HCl [pH 8.0] + 60 mM
EDTA [pH 8.0}, 150mM NaCl+ 1% Sodium dodecyl
sulfate)oll 23] mecelia® Y& §F J2oA 1087F WA
313 pH 4.82 AT 150 Ul potassium acetateE 2 AT}
a8]2 WA 10,000X g2 187 AAEste s o
& eppendorf tubed W& F thA] AAHEF Y. 28]
AAFYUE FF5HE eppendorf twbed] Hi F
isopropyl alcoholE %2 ¥ FHJoM EE & 10,000X g
2 287 ARt JE5dE HETE DNA pelletd
300 we] 70% ethanol® A F3F 3 10,000 RPMO.Z SE7H
AAEZsI] F5AS B2 DNA pellets AFF=E 7
ZAH 233 50 we) 33k SRl S AIH T

Z 4 a2 A -3 (Polymerase chain reaction, PCR).
Makimura 52 X2 wel primer 1S 18SF1 (5-
AGGTTTCCGTAGGTGAA  CCT-3',  S.cerevisiae  18S
rDNA ¢] 1764-1783 bp), primer 2+  58SR1  (5-
TTCGCTGCGTTCTTCATCGA-3', S. cerevisiae 58S rDNA
9] 53-34 bp)S AREEIATE

10 X reaction buffer Sul, 2mM dNTPs 5Sul, Tag-
polymerase (SU/ml)E 0.5ml, first primer 1 ul, second
primer 1 pl, X<+ DNASY 10pl 5 X338 98 &8
o] 507} E=E 3lo] PCRE Aslet. vhg 242 |
ZFZ denaturation 94°C oA 1%, annealing 60°C ol A
15%, extension 72°ColA 1522 108 WHE33, 2212
denaturation 94°CollA 18, annealing2 63°CollA 15%,
extension 72°Col|A 15%9] ¥FS-EE 158 g &
nlz] el extensions 72°ColA] 1082 Algjsisich &4
DNA<= ethidium bromide (0.5 ug/ml)7F Z3E 2% agarose
geloll A 100 voltollA 4087 719353t UV transilluminator
oA ZZE DNA bandE Blsiaich.
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DTM HjA|ol A kel Al Solla Aze] dshrt Sle
AL nkz du)g A AAsl AlREgS AL,

DTM izl Aj7Zke] #isrt Qe 212 SDASH PDAC] A
HEste] WA § v FAAreh daol wel API C
20 AUX testE AASF] Microsporum canis S} Penicillium
spp. 1213l Malassezia spp.7v Z2F 27.3%, 182%7F A=
HAHTable 1). FFAVEFFONA Microsporum. canis]
EAA dAvAA 4o wet 71 5o v HolH
Hol £ UL 22 E7]7F L o7l o] Aol
Ue BB de RS G Fg 1), TR
SRR S S, o] mER WA o B
Fe] Hers FASRL, viA] JHE v A 7] el
A A& WA}, Trichophyton mentagrophytes< 828319 2]
Polgl7k Ape R FxIgos wWoldls HEY el £
AetATHFig 2). AHE JlMe LEAA7E Bo] dAs
Aoy, ARANME Candida albicans(Fig 3), Candida ciferrii

Fig 1. Microsporum canis LPCB stain ><40.

Table 1. Fungi isolated from hairs and scales of dogs

Species No. of positive animals (%)
Trichophyton mentagrophytes 2(9.D
Microsporum canis 6 (27.3)
Aspergillus fumigatus 1(4.5)
Penicillium spp. 4 (18.2)
Aspergillus niger 1(45)
Alternaria spp. 2(9.1)
Candida ciferrii 1 (4.5
Candida albicans 1 (4.5)
Malassezia spp. 3 (13.6)
Rhodoturula minuta 1(4.5)

Total 22 (100)
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Fig 3. Candida Albicans SDA Medium 72 h.
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Fig 4. Candida ciferrii SDA Medium 72 h.

Fig 5. Rhodoturula minuta SDA Medium 72 h.
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Fig 7. Aspergillus fumigatus LPCB stain > 200.
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Fig 8. Aspergillus niger LPCB stain *<600.

Fig 9. Penicillum spp. LPCB stain X< 200.

Trichophyton mentagrophytes& 25%°]AtH(Table 2). @W)

7 AAARANN Microsporum caniss 534U wARE
o) 8515 Pt
el 3 HuolA EyE AR Age Sl ut £

7o ¥IXE  Aspergillus  fumigatus, Penicillium  spp.,
Aspergillus niger, Alternaria spp.7} ZYZ} 12.5%, 50%,
12.5% 283 25%F XA SFAH(Table 3).
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Fig 10. Alternaria spp. LPCB stain < 200.

Table 2. Species of dermatophytes isolated and their
distribution in dogs

Species No. of positive animals (%)
Microsporum canis 6 (75)
Trichbphyton mentagrophytes 2 ( 25)

Total 8 (100)

Table 3. Species of filamentous fungi isolated and their
distribution in dogs

Species No. of positive animals (%)
Aspergillus fumigatus 1(12.5)
Penicillium spp. 4 ( 50.0)
Aspergillus niger 1 ( 12.5)
Alternaria spp. 2 (250

Total 8 (100)

Table 4. Species of yeast, yeastlike fungi and superficia)
organism isolated and their distribution in dogs

Species No. of positive animals (%)
Candida ciferrii 1 (16.7)
Candida albicans 1 (16.7)
Malassezia spp. 3( 50.0)
Rhodoturula minuta 1 ( 16.7)

Total 6 (100)

Candida  albicans, Candida ciferrii, Malassezia spp.,
Rhodoturula minura?t 242} 16.7%, 16.7%, 50%, 121
16.7%% =48t tH(Table 4).
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Table 5. Biochemical properties of yeast species

yeast

Biochemical Species  Calbicans C.ciferrii R.minuta

Properties

Glucose

Glycerol

+ *+ 4

2-Keto-D-gluconate
Arabinose -

+ + + t+ 4
+ + + t 4+

Xylose
Adonitol
Xylitol
Galactose

+ o+ o+ o+
1
1

Inositol -
Sorbitol
Methyl-D-Glucoside
N-acetyl-D-Glucosamine

+ + + +
1

+ + o+
1

Cellobiose -
Lactose - - -
Maltose +
Saccharose +

+

Trehalose

+ o+ o+

Melezitose - -
Raffinose - + -
C : Candida R : Rhodoturula

72A17k0] wiokH JAHEEFOIM W2 Candida albicans,
Candida ciferrii 12|31 Rhodoturula minuta®) APL C 20
AUX test & ©)-§-3F A8} A4S Table 59 72t}

18SF13}+ 58SR1 primerE AMS-3le] EEld EFH39
PEel el HRAMSw] PCR AFHES ethidium bromide
2 AME agarose gelolA BT FUS 1709 band’} 340
bpellA] #zo] =ATHFig 11A, B). 28|31 AP DgolA]
T BT FY 1709 band7} 210bpolA o] =tk
(Fig 12A) &R} Malassezia spp.o)¥e 2+z} 210 bp St
260bpE VFERAITCH(Fig 12B).
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71, Trichophyton spp o= HEke] mofo) tlefsl] vlel
U ME e gFolats HisSiAl el 487 dloh
2213k com meal agar, urease test, RUHZAHEL &
) AFHI. £ oA BHAE] Y3k potato
dextrose corn meal tween-80 agar (PDCT)E g AM&-s}h
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Fig 11. Specific PCR product of dermatophytes.

<4— 340 bp —»

A: controls M: 1Kb ladder 1: Tmentagrophytes 2. M.audonii 3. T.rubrum 4: M.canis B: clinical isolates 5: M.canis 6: M.canis: 7. M.canis

8: M.canis 9: mentagrophytes

< 210bp —»

Fig 12. specific PCR product of filamentous fungi, yeast and malassezia spp.
A: filamentous fungi M: 1Kb ladder 1: A fumigatus 2: A.niger 3: penicillum spp. 4: alternaria spp. B: yeast and malassezia spp. M: 100 bp

ladder [: C.albicans 2: C.ciferrii 3: R.minuta 4: malassezia spp.
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= WAe BRIBINAE, Trichophyton rubrum-S F-28u}
-2 YeMNSYE. 28Y Microsporum gypseumS}t Micro-
sporum canis9IA| = HA JEgo] 9lomz [olgladol St
w3 BUHF HAN QA Trichophyton mentagrophytes <)
NZ Microsporum gypeum? REHF5Ho| 73 89,
e wFe] FA Fesof . sl TR ARG
2 Microsporum canis®}  Trichophyton mentagrophytes
7 AEHAET )AL AF7HA Y 71Ee] QA u)
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o] wE WAl okE woke] Jekg e, uix] R
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ER FolX AwAQ Candida spp.29l Rhodotorula
spp7t AEHAT Candidiav I3, o), A3jte] A4
Ao, HAAAA A sHEg 713H QA o)tk
Rhodotorulosis+= ¢ S& W7 W)L FAFR F39
T WA 7HEE e S 9 REe viRIYh v
ol HolMe] HE HHFAL HAHY fFE HE3)
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A FoseM 71&9] ZIehiHSolME 7k Al4s}
Al AL wjeke] 717gle] AAT 7R a Agg JE
Ae AR AF7 JejitdcA A=zl A
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dl, 71953} ethidium bromidex F5o°] PCRS #H-$
271%9% ¥ ethidium bromide F4|ste] SEARGG 1 =
718 BRI AAE SRE F Unk 7B wiaa s,
blotting ¥ probeZ AME-31= ZXTH 7H4Ao] vtk WAF
primerE AH8-3l] PCRS 31 7|95 5ZFF DNAY
A7)7F - HRIEE ofd #EAVHE FESHE WA
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