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Dermatophytes and Keratinophilic Fungi Isolated from
Wild Rodents in Korea

Jin Kyung Hong', Jun Young Lee', Baik Kee Cho', Shin Ok Kim’
Sang Jae Kim® and Jae Bok Jun®

Department of Dermatology, College of Medicine, The Catholic University of Korea',
Korean Institute of Tuberculosis, Korean National Tuberculosis Association’,
Kyungpook National University’, Seoul'”, Taegu', Korea

Background: Animals with zoophilic dermatophytes are important sources of dermatophytoses
in man, because zoophilic dermatophytes are frequently transmitted directly or indirectly from
domestic and wild animals. Trichophyton(I.) mentagrophytes has a wide range of hosts. Among
these, rodents are well-known reservoirs in many other countries. In our country a few sporadic
reports of incidence in experimental rats have been reported, but there is no study on the
incidence in wild rodents in Korea.

Objective: The purpose of this study is to investigate the role of wild rodents as a host of
dermatophytes and keratinophilic fungi in Korea.

Methods: Forty-nine wild rodents (Apodemus(A.) agrarius; 44, Crocidura spp.; 5) were
captured from 6 different regions of Kyungi-do with Sherman traps. Fungi were isolated by
using the MacKenzie's brush technique.

Results:

1. Isolation rate of dermatophytes from wild rodents in Korea was 16.3%.

2. T. mentagrophytes was isolated from six A. agrarius (12.2%). Isolation rates from dorsum
hairs, ventral hairs and feet were 4.5%, 9.1% and 9.1% respectively.

3. Other dermatophytes and related keratinophilic fungi isolated were Chrysosporium spp.
(65.3%), Scopulariopsis spp. (10.2%) and T. terrestre (4.1%).

4. Chrysosporium spp. was the most frequently isolated species from four out of six Kyonggi-
do regions ranging 58.3%~83.3%. Scopulariopsis spp. was isolated the most in Kumgwang-
myun Ansung-gun, and 7. ferrestre in Kimpo-gun,

Conclusion: These results suggest that wild rodents, especially A. agrarius, may be the important
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reservoirs of 7. mentagrophytes and other keratinophilic fungi in Korea.

[Kor J Med Mycol 3(2): 147-154]

Key Words: Apodemus agrarius, Trichophyton mentagrophytes, Keratinophilic fungi, Wild

rodents
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1997 SY5E 19979 119744 A7]% kA
= R (o}-,\g i A), ehAl T ekA {c:]-;ﬂ.1 B),
A7) GA WA, AN E REE, BINE B

HAL 715 g3 BadgoA AYE ok

& y4ew stk
2. ol g

1) obdiF| = 9l xHZ A
15 1] 30~50712] 5% ofak, AW}, =50

EAYRE AAGw FES] Aol 57

512 2% (6.3%5.0X5.2x16.0cm) Sherman trap

(H.B.Sherman trap Inc., Florida, U.S.A.)S A}&5}
AL, 171 A S gk A E, npe), £ o
ol A4 $¢ Agsigd. Ay o}:AgJaﬂ-r_;
MacKenzic's brush technique®2- c=] £33} W3
ER QG EE] v, B g Hho) A gug
ylgl .

2) Sabouraud's dextrose agar Hj X| &=t

Dextrose 40g, neopeptone 10g, agar 15g, 83t =
F9 1 liters E3a] 29 & 151bs 121l A
10:&2F 318} A3kl k. Cycloheximide 500mg -
acetone 10mloll £-&) 3+ 2 2} chloramphenicol 50mg,
< 95% cthyl alcohol 10mlel] £-a] A # =3 Sa-
bouraud's dextrose agar (SDA)S Al @3+ 2 petri
dishol] 5-8ke] Abu)A] 9} g ) 2] & A 2}
ik

3) Zlate e

ofF oA it &S o] fdle AL A
S SDA Fahix|o] HFsla] 25ToNA 372
wjoFet & zleke] A, Az W Aain
J.};xal-c,].o:] *q,_'_)\]_)&ﬁ- =1 Z}-z} A3lA A Forx
A ¥ = F 22 cellotape technique’o. 2 737 @
SDA At A] o] 4] Fabe] e I-Sﬂtk

4) Bl £

SDA Apu) =] o] 4 F35be] ¥-2] 3 o] SAL
al 2}z A]_a].M zlﬁ-o 3 2kol Ak Az w A

il o||'|

QLA

.,..
1}

I

2He} 31 cellotape technique©

& LH ;"1713]_(;;] a]];“ol-/’.;

=2 o
2

ZF 49vtE] o] oA & x 8y .T’_, °| F TF
% (Apodemus agrarius)7} 44v}z], «© k2] ( mudura
spp )7t SukRlRlem §<bAQl g ¢lq)

o SE&F oA 74 wo] e S Chrysos-
porivm spp.5. 57.1%0)| A -2l %| 2l e, Tricho-
phyton(T.) mentagrophytes 12.7%, Scopulariopsis spp.
8.2%, T. terrestres= 4.1%9) A ¥-2] %] 9l c}. uhz] o)
M Ao s e el &g 1o Chry-
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Fig. 1. Cream-colored coarsely granular colony Fig. 2. Conidia of T. mentagrophytes. Many cigar-
of T. mentagrophytes isolated from Apodemus shaped macroconidia, abundant round-shaped micro-
agrarius grown for 14 days at 25T on SDA. conidia in grape-like clusters and spiral hyphae

were observed (Lactophenol cotton blue stain, < 400).

Fig. 3. Colonies of Chrysosporium spp. cultured
by hair-brush technique on SDA for a week at 25T.
Colonies are white to cream-colored, velvety and
heaped up.

Fig. 4. Microscopic finding of Chrysosporium
spp. showing terminal and lateral clavate 1-celled
conidia sessile on short protusions or side branches
(Lactophenol cotton blue stain, x400).

Fig. 5. Lemon-shaped, rough-walled conidia of
Scopulariopsis spp. (Lactophenol cotton blue stain,

% 400). blue stain, x400).

Fig. 6. Pencil-shaped macroconidia and square bas-
ed microconidia of T. terrestre (Lactophenol cotton
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Table 1. Isolation rate of dermatophytes and keratinophilic fungi from wild rodents

No. (%) of positive rodents

Species

(Total No.) T. mentagrophytes  T. terrestre  Chrysosporium spp. Scopulariopsis spp.
Apodemus agrarius (44) 6/49 (12.2) 2/49 (4.1) 28/49 (57.1) 4/49 (8.2)
Crocidura spp. (5) ND ND 4/49 (8.2) 1/49 (2.0)
oAl iNoR (75) of 6/49 (12.2) 2/49 (4.1) 32/49 (65.3) 5/49 (10.2)

positive rodents

T.; Trichophyton, ND; not detected

Table 2. Isolation rate of dermatophytes and keratinophilic fungi from various sites of wild rodents

No. (%) of positive culture / species

Species

(Total No.) Site T. mentagrophytes  T. terrestre  Chrysosporium spp. Scopulariopsis spp.
Dorsum 2/44 (4.5) 1/44 (2.3) 23/44 (52.3) 3/44 (6.8)

Apodemus

agrarius (44) Ventral 4/44 (9.1) 1/44 (2.3) 17/44 (38.6) 2/44 (4.5)
Foot 4/44 (9.1) 1/44 (2.3) 15/44 (34.1) 1/44 (2.3)
Dorsum ND ND 4/5 (80) 1/5 (20)

Gzl o Ventral ND ND 45 (80) ND

spp- (5)
Foot ND ND 3/5 (60) 1/5 (20)

T.; Trichophyton, ND; not detected

sosporium spp.7} 8.2%, Scopulariopsis spp.7} 2%
o| 4] &2] =2t} (Table 1). T. mentagrophytes= &
F5EAENE YUY 55, % BF

oA 744 Be) ¥el¥ ZHA A4 AFS Chry-
sosporium spp.©) 2t}

2. dif

o M4 9 HolHE 2%

T. mentagrophytesi= 412 H| % 2~33 % g0}
T2 Al P Ee) WMaN Faiae] zetog
AN Agken] (Fig 1), WA SAe 2464
Z2AZ o An7 427 4 et g A
Ee] 3~8l9] MEE 717 70 28 Rkl
AR} O] 98 2P} EEFo A Y
goleglA Bylonm Yagel #ALE #aE gt
(Fig. 2). Chrysosporium spp.i= A &e] A& &5
7} 1~25Fqto] WA A48 Agon gR
¥ Ee Y TR Btz ua gy
Ee @S HAL Fig 3), @2 227 3 )
o AER P 2H T 3o make el B
A7} dALel A B € 7hA o)) B )4 = F
< AlE Rgom #AEAT (Fig 4). Scopula-

riopsis spp= 1—239ke)] A &3HA 253519 1
Z7)de Yoz zeirl A A4 249
T8 FE2 AYE gAsigion AnA
a7 3 a2 BEA4A Yo] £11 717} 9
T dE B BAAV Al Rgor Ty
Atk (Fig. 5). T. terrestrex= 1~2517ko]] 1] A o] A]

Bge) §UY T 4939 AL o Fn)
@l 27 4 ool vmeke] 2¥4peh o

o 2~6712] MERZ ¥ A=g el o=}
25 o (Fig. 6).

3. opiFlel BoY AT L2l

T. mentagrophytest= SRt} ) &} dlo| x| o] X
g]-&o] of 20 & H-2] ¥ Q1 3L, Chrysosporium spp.,
Scopulariopsis spp.= ol A 7174 We] ¥ 5
I ouj, o] o g oA v Bl &S Bg
o, T. terrestret= 398 #}o]7} ¢lQlt}l (Table
2). T. mentagrophytes?} 5= 25-€] v dg
g & B 1, 49 F 2] - dol A ut u) ks
A, 39, S F 2] 75 el A zhz} 67, 2470 2]
# gho] wljekE] 9l g} (Table 3).
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T. mentagrophytes= 7371% SHAT A, A7 =
AFA HAF, A7 = AES A A GeA A

SEZHA A 2}7; 8.3%, 14.3%, 25% = §-2]
913, Chrysosporium spp.2| 735 77| % kAT
A, B, 7% 1A YA, A7 = AEZ W A

A o)| A ztz} 58.3%, 83.3%, 71.4%, 75%= 717
EL ¥l 7251} Scopulariopsis spp.= 73
71 T A9 AVIE %A BlAFolAM, T.
terrestrele 74 7|1 %= 1Al BlA|E, AV = 7;].5’1'3_"
o] FA ol Mk F-2] 5 )T} (Table 4).

Table 3. Isolation of T. mentagrophytes from Apo-
demus agrarius

No. of colonies of

No. of Apodemus T. mentagrophytes

- Dorsum  Ventral Foot
1 ND ND 1

2 1 1 ND
3 ND 4 6
4 ND ND 1
5 4 3 24

6 ND 1 ND
Total No. 5 9 32

T.; Trichophyton, ND; not detected

TR T oA S FAMEE B A JAFe] Haded #F 47

nl N

SR 1950dT) 3 o] T3] Alzke] o
TSRS T e Adel 592%~652%
2 QANY AZEC SANADA A%
Z7} FAE Bolx Tk, F 9] 2 $- 1975 o]
Fol|x= Microsporum(M.) canis®] Z7}9} €7 M.
gypseum, T. verrucosum 5 ESFA 34 2D FE3
314 Rgtel €7 ATl AE EdE ol F
b 2AE neoesn AY AuZPow W
7}3L 9lt}. T. mentagrophytes var. mentagrophytes
= T rubrum 82 2 29| & a5l 9len] &
g3 ATl 27} A0 e WoE ulF
o] & uj gto g F/HE 7hsAd ol #1970
o % T Sel ke Lobl N E 245 AP

#o FFEE0] nuslo] FFuAA 0 o

dHoz el A9dd F Ae ddder
FEH 2 A
AA AFFo| oA FE2 HGAHA F8
dgze A AEo ok ERe A4
(apparent infection) §lo] ¥F4tel Ra/del =2 9l
£ WU (eservoint @8] 79 870 Y=
5AE SATE 0 qEE e AAEE

(vecton = 24310, SRl 2 E
9 g, 4, ujdE TR
2wl Aol & A
Az Aok,

oA FEe FEAEESA di LR

Yo "olA| = &
ata] EFI3HA
F e AA G A=

Table 4. Isolation rate of dermatophytes and keratinophilic fungi from wild rodents captured from various

regions
No. (%) of positive culture of rodents from the same location
Location
Total No. T. mentagrophytes T. terrestre Chrysosporium spp. Scopulariopsis spp.
Ansung-gun A 12 1/12 (8.3) ND 7/12 (58.3) 1/12 (8.3)
Ansung-gun B 6 ND ND 5/6 (83.3) ND
Koyang city &
Pyokje-dong 21 3/21 (14.3) 1/21 (4.8) 15/21 (71.4) 4/21 (19)
Kimpo-gun 8 2/8 (25) 1/8 (12.5) 6/8 (75) ND
Pyongtaek city 1 ND ND ND ND
Baju oty 1 ND ND ND ND
Munsan-up

T.; Trichophyton, ND; not detected
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= 3+-20) A T verrucosumS S22 H1 % o]
A 29, =7, A, 2%, HAA T AF &
3} oA EEZXE T. mentagrophytes, M. canis,
M. gypseum, M. nanumo] ¥-2]E|o] F 5Fo] K1
AT, £§ FF239] /et nFole REAH
ZA A FYANME M. caniss %] 77t
9 ud 9 7449 B8R gl

T. mentagrophytes’= M| 7| A 0.2 E-¥3t3 AMg
7 2B BRA £3) AES 2271 F99
A4S o, gl ko), &, €%o], A, o5, o
a3, A5, 2 e AXF T 4F TE
ZA9e dogigtn LA gon, FYdAaE
M, mFol, &, HA, @7, B, AEH A
Bag £3F 99o] 7} W& FFoIth 53] A
AzZZA 7, 71U9g, E7, YES} 22 43
F& T mentagrophytesS ¥4 ¥ =2 B
Fdtin BanEo o] 7o FLF AEE R
Zader A Aot

9l RnRe A4 A Fe 2+ Dolan
=30] # g} P ELS] 18%°| A T. mentagrophytese]
BFES B135le 1, Lopez-Martinez 5 % 3
Wulo] gl APE A FolA 29.5%2 Bo&
£ 139} McKeever 57 1= Georgia &
ME A Qo)A 996vte] 9] oklFH e AT
S AV AT} 11.4%2) BEES B3, °oF
T. mentagrophytes= 17v}2] (0.02%)= v]nd &
eEs By 48 BangE ok MAF
o] 11%0) A T. mentagrophytes7} £l 5 o] &t
vt} o]zt S @ S suuH. Tl HAE &
Az B0 Ao a2 E WA (albino rat)e] 23.9%
oA B H AT B ZAbA & ok FH 7} 49m}
g2 AL £E diges stgey o F 5 RAL
2ol 163% ¥-2l=lev, T. mentagrophytess
122%2 3o Banrc}t ezt =itk 7. men-
tagrophytest= B3 ol X & ¥e|HA &1 BF 5
ZHAzRE Fedo] AAFrid x| Ao,
B A @3] Aoy A A el atolel o
el gol & Aoz g o

George AW 9 F& Ao B s A
A AgZEe 70%~80%7t FEANA 7A@
st on ole Aol E® FEN AH A
A #dE EZc wj/lE (fomite)S -2l
Azt gt B glct Smith 5'& 1| = Geor-
giad A o] ofe] Ao Mt FHF e &
T 9} T. mentagrophytes®] W& ZAMgE A3}

AFE ) 2=t 22 AGoME 3.8%A
11.1%%] ¥rdo] W=7} F-& A oA &= 34.8%cl
A 353%9 ¥ BEFEE B ol 2=t
e A9 7 F ANAF) A AL EE 7
=A)0] 9lthm Bgkw, McKeever 5°2] B ol A
= T. mentagrophytes7} ¥-2] 5| @ ofAF 7} F=
g2 71&So] MNEH e S2A AHA
A3 FEZ Aol et BFFol AolE BA
t}. T. mentagrophytes®] A% ¥ 4 (natural focus)
£ OSg 279 AR |53 JF, 7HH0l
U 97t 24 M4ske o8 F2 X799
AQAQ HZo}, EShNS] T. mentagrophytes
5¢ 58 A AFo st FA 8730
U ek 2 At gt

B zA| A5 A 2 T. mentagrophytes®] -
2] &o] 2ol & B AL Ao ofYF, ofyY
28, 7}3%, Ale] REE Ao R vl dr,
Nyl w2 A9 FHo HyAMVGESF F T
mentagrophytes®] ¥-2)&°] ¥& Zog oFF
4 9t} (Table 4). TFF ¥ ZAbol| A ofF 9] ¥
gz Sxc) ujel WolA o 2R R HI
on| Z 46709 He F 3270 F o] oA uj
Fd Ao® Hol EGF ¥ OE ZAdE 3N
743 AZEo] Bo vjel 53] woll Ao Bggo]
e AL ¢ 5 YA (Table 2, 3). FE] &
o B4R EAFNE AL AU Y
QozA F8F 9uE /M, ol FHFAL
#Fo| 4 (virulence)3} &F2] A&z} 71e 2
744 2.9le] o3 BFAFE] 7} o] ol AT, 55
AV AEE A8HA AF ol AFe] Ut
a2z e ol Aol ug Aol &
AA7e] Fa7] 12964 162 AT 3l
o}, 3377k AR FAlol ot A2 A4
ol & dojuA g3 ARAGES BEFE
E7doz AYd & Ao

7120 A71AQ B FAA L] dF Fo,
ot EF BAe] Al Fof, WA A &, A
AR gAg, AFEAAS, G0l BAL 2
g 2ol= @ AgejAe] A7] Fol2 AH Y3}
27} Eoldel wat WaA gl &3tA &
stel Aol 2§ 712339 F &% (opportunistic
mycoses)o] Hoj b 9lop] ¥ FAleA EelE
2R3 AFE =F 713739 9<lo] €
12

Chrysosporium spp., T. terrestre, Scopulariopsis

flo K
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27 T oMF S FRAMET B AAANY 279 HFded B A7

spp.e EF Foll £ 44 (saprophytic), z}2
Az gz T99 o7 71% % ok YFE
2HE &3] EEHo FE9 ok 7|A6te
Aoz B3 QP AQE R Ajo)7} Yo =
el EFoziy EelE Z4E3sg AFes
= T. gjelloi T3 2.2 Chrysosporium spp.7} &
Wz g B2 AV’ Chrysosporium spp.= 72V% 5
9 22 RE 7 &3] EeEn B A
X 65.3%2 7} o] Bl = Q™. Chrysospo-
rium spp.= AbgHe] v E]Fleol A &2l Eu 9
A A Bue =80 F2 Y4FYF 3
At Z4rol4] Bhaiel 22 W okdl At o)
2ol Bz o] AV, Scopulariopsis spp.=
ZRA AT =2 4479 R LA 9l
on, 28 EAA ARgde Bl dn
Ao okgl ghalol Q] 7|2 PYeRE B s o]
A2, T. terrestres £52| B3} EFoA &
8] el =y QAo E-E 4o HaE o3
flern, S Edel s o} 7kA] Felg Ba
7} Loy ¥ ZAlol A 4.3%¢) ¥]& = F-2]H o
U EGE AL v &R EFAY Aoz Yzt
.

ojgt Zo] Fule] ofAFH F FEFoIA T
mentagrophytes7} 2] %] T. mentagrophytesol] 2]
@ SFAITFY 729 YU Argw,
$-2 YoM = SEF7F 39 74%S 245t
=7 &3 B 5 e THRE AFEH0R de
AMsta] A ojte M EX BAHBRE Z7)
A Wuk ot A=A O 2 T mentagrophytesS
Hidhs Aoz AzE. bais opyF =
B=nd £¥49, dE2EE, 2zl 5
o] Zie)] TG Wik opa} Ao A FGF9
T 759 FRAGET FYNE FH Ex
FHL 2 Bt Q34 9! FFRAtH R
Fa@ o9& sl

Q425 ARZL AVAA BB 57, A%
4, 5% 4940 fAeAY nEsol B 7
- olo] mHE FAAQ £4 B 5 op2k LS A,
AFAsE 289 hEo) Ashd 4 glov), A
9l A9 FREL 7153} ofYE Lo 2% 2
AL Aol &)@ gdo] BAzk ¥ 2, 2t
% YT E, 7157 Aol Bol Abe Ao B
Fe Wy Aite] FA0] Lolshel Aol o}
A Aol SRl & Yo, o9
o) A, EY, FEL Aoz 2HY ¥
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Aok & Aoz AzBT

Z
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1=

od eI Aol o7 HFAGTEZF)
F7Hetn Sl FAR o] e 97 QA T
o 79 2 AIARE olsteEd FE9 2
T B g @ o]a) 7} F a3t o]o] HAE
234 02 Agate] AZo] wshel 70 714
9] hiz ALRE Y o}2] ZALE vl gle F
W ok F & Ut ez H R AR A A3
Ael BFAUE A 2 g B BF
BATAHQ F8AL AAdnA B AFE A
=3t

19979 4€1 %6 1997 11949742 A7 = 67)
Aol A s g 49nte] o] ofAFH (TEF 44v}
2], 53 5w}2])oll 4 MacKenzie's brush technique &
2 AEE Yt o3 2 A0E Ao

L okgF 9 16.3%0l A 3 FAGdEo] H2H
pei=

2. T. mentagrophytes= A. agrarius 6v}2] (12.2%)
A wel=Een, F, vl 2 el 2tz 4.5%,
9.1%, 9.1%7} 2] = 2]t}

3.2 99 FRAMGT R AN AFoR
< Chrysosporium spp. (65.3%), Scopulariopsis spp.
(10.2%), T. terrestre (4.1%)7} ¥2] =] 2l c}.

4. Chrysosporium sppa= <A 2|9 Z ) A9
o] oA F ZHE 58.3%~83.3%= 714 To] B
2| 5|9l o1, Scopulariopsis spp. &= 7A71% QAT
F3HNA, T terrestre’= A7) % AETANA 7}
7 ol e =AU

o2l A7 AFAR oMk ofH F 5
8] A. agrarius7} T. mentagrophytes®] 2.8 7+
4 g 7 EEon B RAFES ] Aulo] A
Ee AR 34 Aoz Y.

1. A8 $-gvele] =R AaSEa g
o] ¥, o] 2 7A] 1996; 1: 1-10
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