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Epidemiology of Dermatophytosis in China
Ruoyu Li

Department of Dermatology, Peking University First Hospital, Research Center for
Medical Mycology, Peking University, No.8 Xishiku &., West Didtrict, Beijing 100034, China

Dermatophytosis represents a superficial infection of keratinized tissue caused by dermatophytic fungi.
Clinically, the most common fungal infection is tinea pedis, followed by tinea mannum, tinea cruris and corporis,
tinea capitis, as well as onychomycosis. Concerning about the causative agents in dermatophytosis, Trichophyton
rubrumaccounts for more than 70%, followed by T. mentagrophytes. In T. capitis, Microsporum canis is dominant,
however, the epidemiological survey showed that the causative agents are divergent in different area, for instance,
T. verrucosum are common in northern China. While, Trichophyton violaceum is the major etiological agent of
tinea capitis in Xinjiang, followed by Trichophyton verrucosum and Trichophyton tonsurans. A dynamic epi-
demiological survey revealed the changing pattern, infections due to T. schoenleinii and M. ferrugineum were not
detected recently.

Strain typing by RAPD-PCR fingerprinting has revealed that T. rubrum strains showing homogenous DNA
pattern, while in T. mentagrophytes, intraspecies polymorphism could be used as markers for strain identification.
We identified an outbreak of tinea capitis in a gymnastics school caused by Microsporum canis. Strains were
isolated from several inanimate objects (eg., carpets) leading us to believe that fomites were the transmission
source. We also compared the isolates from patients and environmental sources in this outbreak by molecular
epidemiological methods and intended to find if all isolates were originally came from the same source. This
study was helpful in finding the reason of the outbreak to further prevent more persons from being infected.

In a national wide epidemiological study of onychomycosis, a total of 47,638 patients with onychomycosis
were investigated. Most patients seeking medical treatment are in their young- and middle age. The study
revealed that onychomycosis is not just a cosmetic nuisance but a painful and potentially disabling disorder that
merits more medical attention than it has previously received and one that can have a serious impact on patient's
lives as well as their Quality of life.

The investigation of the causative agents showing dermatophytes are the dominat pathogen, while yeasts and
other moulds could also be isolated from the infected nails. Mixed infections caused by the above pathogens
could also be noticed. Epidemiological survey demonstrated that dermatophytes are the dominant pathogen,
account for 84% or 70% causative agent respectively, according to the data collected from 1980-1992 and
1993-1994 in our department. The data also showed that the yeast infective rate was increased from 9.0% of
1980-1992 periods to 19.4% of 1993-1994 periods. Mould infection remands the same, about 7%~9%.
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Luncheon Symposium 1|

Trichophyton(T.) tonsurans (Malmstein 1845)= 16714 2] T3t o] o2 7|&H Stk Hee] i)
thokste] #aztel] whel ole] 7bx| ol o® EFarlon 1934 Emmons: ¥ALo] dEjel 1
4719 PAdojFo whe} T. tonsurans, T. sabouraudii, T. epilans, T. sulfreumo. 2 #7315 ., 1968\
Ajello= Am7d 273 AspshA, Aeshs, Ash2] 9§84 A 4% 57 T tonsurans
2har &kt

T. tonsurans:= V) =3}

UL

mA ol de] WA AT et WA 2sieh 10964

Ao R ool A TR gRte] B A FeE o] -EluEtel A ghede] E1ESlaL 1§ &
B FEAFEdA FAEH A dsol HAEAA HAS 7L7ﬂ 515’13}

T. tonsurans= Q1A 34 T Aol whlel ko] 7HdS do ity TR W e gn
F-91ell "black dot"& YER= v Gk %

S-S 2 ©.7]51, Wood % 7&’\}01]/\1 FFs VeEh A %
ounz oiHE Agols WHEAl KOHE=ZAASE wjFAAE Fal &1 a7t vk KOH=
AP A ZHE meke w79 (endothrix) S WEFRICE

T. tonsurans®] S914 A7 A2o|x vy =g A A3}l Mahogany red form3} sulfreum
formo] A3l pzrell Fete] Fejol] tha Afol7h glom @ro o] Az e, texture 5] TSI
YERPA AAHoz Sokd AALS T rubrumet £52 4 3 w2 T. mentagrophytese} 78-S
a9t} 25ColA wfgste] ko] AL 15Ul 15~2 cm, 220101] 3~4 cm@ith. AwL Folol
olAH #Fo JFE TAHoE FTIH il 7PEAE R HATPAAN FSTAE HANA
o &= mAgk Fdo] kA ZA#le Agk 3 A Agk SAS veh Sl w4
12 139 st Welol Ax ==to] FAHTE AW &S Fov= F5dAE o] wiariy

=

o rE

el Fo ae] wh Mg E gk A RS wma AEE 2~359) w7t ekt 2}
Zhe] %o we BujH9l Holrh thEth F Faelt nhErhl 424 ulx Faae] Puelw
e, F3be] ulad Fe Aol Ado] s Ao, #AE WA AL »}Emab Holck,

% E-2]ol| 4= mahogany red form¥} sulfreum formeo] o] i} At) vjS A 1 S o] Alef
H|523 FE)S JeEbAT) T tonsuranst thiamineS 3 7Fshd A o] x5, J_?j}ij—guzj/k}t
ghal gz o g A9 Be A Ak
7 AL ALY #7717} thekasle spiral hyphae, 222 dlEAA}, Fokxa So] k)
g} BEEE #240E Yk Zo)7) dt) Spiral hyphaes= ZU 2] 427} T. mentagrophytesel]
TALS] F3kolut ﬂoﬂ FHEAAE gl 1HE o] wiEst gl BAE
Atk BB 3~670] Aol Qlar AL YH|ETE 2~3uf Hith AR dAME SR
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Luncheon Symposium 2

Trichophyton tonsurans Infection in Japan
Takashi Mochizuki

Department of Dermatology, Kanazawa Medical University, Uchinada, I shikawa, Japan

Trichophyton tonsurans is a common dermatophyte species, which causes tinea capitis in Europe, America and
Korea. It has rarely been isolated in Japan, however. Several sporadic cases of tinea capitis caused by T. tonsurans
were reported in a review in 1992, and until 2000, when several new sporadic cases occurred, no more cases of
T. tonsurans infections were reported . More recently, epidemics of tinea corporis and tinea capitis occurred
among several members of wrestling teams and judo teams in some of high schools in Japan. The first confirmed
case in the T. tonsurans epidemic was a 17-year-old member of a boys' wrestling team. The team manager
suggested that the outbreak occurred in May 1999, but this cannot be confirmed because no sample was cultured
until August 2001 when the patient first visited our clinic. The origin of fungus of the epidemic was unknown,
but two team members had visited Iran in May 1998, and the United States in January 1999, the fungus might be
transmitted by the visits of these members. The first case among the judo teams occurred in spring 2001 in
Miyagi. At first, we thought that the epidemic was limited to powerful high-school teams, but the most recently
we found out that it extended to average high-school teams, junior high-school teams and university teams. A
PCR-RFLP analysis of ITS regions of ribosomal DNA was performed and a clear difference was observed
between isolates from epidemic cases and preserved isolates of domestic sporadic cases, but no difference was
observed among the isolates from the wrestling and judo players infected in the epidemic. The result indicated
that the causative agents of the epidemics were not derived from domestic, sporadic cases.
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Luncheon Symposium 3
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1. Taxonomy
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3. Polymorphism
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Luncheon Symposium 4

Trichophyton tonsurans Infections in Korea
d7rHed ofgdet 5 asaal

oo=
Trichophyton (T.) tonsurans, the main cause of tinea capitis in Central and North Americas, is very rare in
Southeast Asia and the Far East. In Korea, the first case of tinea caused by T. tonsurans was reported in 1995 in a
15-year-old wrestler who showed black dot ringworms in his scalp. Since then, nationwide spreads of T.
tonsurans infections have been detected by the author, at first, in the wrestlers, later on, in the judoists, the
Korean-style wrestlers, furthermore, even in the peoples who had no history of cantacts with them.
It is very interesting that a similar outbreak of T. tonsurans infections has been noted recently in the wrestlers,
judoists in Japan. The author would like to introduce the countrywide infections by T. tansuransin Korea.

© AX 270 O

A HCdANEs @& EIR
ALY ;19453 19 129

1970\ 02¢ 26 BAEg oIt £

19794 02¢ 24 B istul skl o shbat

1971 03€¥ 01 ~1975 021 28Y B 953 gAHEE

19761 10 13 ~1980%d 02¢ 25¢ 7HEE vRael el o)

19804 03¢ 01% ~1982d 109 30¥ |25 A 1) g

1982\ 11¥ 04 ~2001 09¢¥ 03 AEistal ojefst 93t FulaE, Bl g
2001 09¢¥ 04 ~ & A) s ot o dsl v 5 wa

-34 -



Luncheon Symposium 5

A Survey of Trichophyton tonsurans Infection using a
Questionnaire and the Hairbrush Method

HirumaM, Shiraki Y and Ogawa H

Department of Dermatology, Juntendo University School of Medicine, Tokyo, Japan

Trichophyton tonsurans infection is widespread among members of judo clubs in schools, companies and
other organizations in Japan. To assess the prevalence of T. tonsuransinfection, we surveyed about 1000 subjects
in 49 institutions using a questionnaire and the hairbrush method. Overall, 115 subjects (11.5%) were positive by
the hairbrush method, with the incidence of infected subjects in each club ranging from 0% to 41.4%. In the
questionnaire, 37.6% of the subjects reported a past history of tinea corporis and 18.7% reported current tinea
corporis. Of these, 24.2% of subjects who reported a history of tinea corporis and 31.6% of subjects who
reported current tinea corporis were found to be positive by the hairbrush method. Only 3% of subjects who
denied ever having had tinea corporis were found to be positive for T. tonsurans infection (asymptomatic carriers).
Associated background factors for positive subjects included male gender, residence in a dormitory, family
history of tinea corporis, association with a friend with tinea corporis, and personal history of tinea corporis.
Reported treatment for tinea corporis was usually topical treatment, with oral treatment rarely given. In summary,
this survey is simple to perform and useful in finding carriers. We recommend that positive subjects receive
treatment, but often subjects refuse treatment because infection is usually asymptomatic. The following steps are
necessary to control infection: 1) determine an effective therapeutic method, 2) set guidelines for disease
prevention and control of infection, and 3) establish a network among expert therapeutic institutions to optimize
treatment.
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Candida tropicalis 35, Trichosporon beigdii 157, 71} 157} ATk F42 AAE 9 269, S4H9
A8 ZHE 19, 9 19, kel 1o, 7|E} sdlo| Atk FatA HAAA A AT TES B
amphotericin B, flucytosineol] o3l 742 X o™, Candida albicans 175 21°]4+= fluconazole, itra-
conazoleol] thsll Ztzh 145+ (82.3%), 155 (88.2%)°l A #<=A4dS X313l Candida glabrata 850l loIA &
fluconazole, itraconazoleoll &l ZHz} 65 (75%)7F 7HrAlS ®.AT) Surveillance 23} 54 ¥ Candida albicans
185 amphotericin B, flucytosinedll thal =F 748 B.91©™, fluconazole, itraconazoleoll Whafl 22t 115~
(61%)7}F A4S Rt

4 B 899 2 nF oA FxlAl
itraconazoleol] sl -3t A
g ST A g QoA A AANE

& v A4 HARE AllgE A3 fluconazole,
ek 35 WA} Sxpse] Azt AES 9
Sk A5 g ofA AdEle] Fastelet AzbEch
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FC-3 Trichophyton mentagriphytesel] 2]+ 4% =3} 14

Fopestan o|vhes} o) 5sheta )

XY - MYF - ol

—

T 53 (kerion celsi)S TAPSAtel ofs] HubS WSS wE, 5 58 dovlE AAE 2
Ao dFoz FH 4T FEFE Ty, MYHH JTFERE 2Ptk 912 Microgporum(M)

o
canis, Trichophyton(T) verrucosum, M. gypseum, T. tonsurans, T. mentagrophytes 5-0] Slth H S-gualolA] 1
¥ Y TR 53 AAS M. canis, T. tonsurans, T. rubrum 5-0]™, M. canis”} 73 Btk

Ak 64 ABF WoleA 232ANE WAT Tl FES FUF A9 Shlsh FER o] Fold
el AGS FaE UASGE, 3% 2% Gubde) Fu) o Bud A4 24 gk WAk a8
AWl A 1 % ALs A, B AN AL SR BE A wE g adolglon], Wi
o AR AN WS A BT wslon, 29 4Y DAY HE G Ao 13
of AH AZAEL] &L B, PAS GHeNA B1h 90 Thge] ZAE BAHITE KOH = 74k

oA thre] AL B %51‘}*#“4 Sabouraud X513 Sk APAuIA oA wjget A¥ dH = 8)a Y
do) FELLE AL Askom, wiHe Qe salo g ZAEQIr) Lactophenol cotton blue® A&t AL
& AvEoR A A 22 7 AR XEFo|AH Holn, WY AbEe] v dHEE o
T. mentagrophytes® s3I th A 2e 3714319 maconazol«] ATE] ¢} terbinafened] FALEIERE WW
o] A Ht AP 44 AES YR

AAELS Ao By =& T. mentagrophyted] ©J3 F5 53 14)
g}

i

Agsta =8 o2 A7hE ol

-

FC-4 77k A A4l A Tricosporon beigeii <l
o3t A A I EAAS 1

Trichosporon beigdiiv AFAA &, &, 287] Gl FAFoz EXste W greg Fos +
2 AIRAA WA AR o]HS S 2URIAE T BAR IASE %‘ﬂe‘}i‘rl aeH A Aok L
eiup ol FFoluh W Ast Aol o] W7|sel o7t s 5ol AAA solv dAlA
XH";FZ" op7lste] AWAY S Q)

i Sle 744 AR R 2T 9o o WY o] gld kR W9 3F Hell 9dglo]l -5 st 5
&5 S 3~47l 0] FE A o] skl on o5 FAll Aol AZIHA ] Al
AdA BRlow 7“530}031?} o] Al F-lellA Alagh WE)xr] HAMY Solgd dsatie] Bylom
PAS Bl GMS A1 w55 A & gllovt 22zl B SAAARS S 94 ehs v
w Tl Hrlde] FEo] dEE o, Ftdu A arthrocore, blastoconidias 71 TAFE B¢l
g = Atk T3 YBC (Yeast Biochemical Card, Vitek, US.A)S ©|-&3lo] #4F5 73t A3} 99.0%2] A
3} Trichogporon beigeii® &4 % 1T} ItraconazoleS 3170l 200 mg® 15U Ag3te] Fe] ade

Hlom F 957 AREslSIch
olo] AREL AZFE AAF Aol ¥HAIFE Trirchosporonon beigdiiol 213k AA A= 142 A3}
I =R o & AZhE o] Balshs Hielt),
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FC-5 Exophialajeanseimeiol] 2|3 SAZHFZ 19

L
MER Had . AUS2 . ZUEIS . MR . 51AQ2 . 2™

>

ST FE SR o) T8t e HAlel] BASE AAY FHToE YIS R E jeansdmd,
. dermatitidis 5-o] Atk A= 754 oA} FAAE Ul 8L I RAl] 4S5 ks A K5
W ko] WISk & Haf A717F AXA Al oA AsE wekont W] sHgle] A

2 FAste] Hdstaith AR AAN 7FE A (AST/ALT)7) 57/89= Z71E A o] 9

S WA Aol WEety A7oR FYA WHlA T wALE Bla AAZRZAS AR
HjzJel] 25 Col A 357k vl - WS 534 rxehs el 4= 9l9lew Lactophenol cotton blue $34Y
2 AR Eolu AR EHHe] BAIRL PRl A7 ERHom 1101 ﬂx} 7Feolx] W& %i
o] BAA YA ELZNE el @
A 95 2 o] FEAFAN HL dAE TAT B il
t}. A52E Y fluconazole 50 mg® 370E7tF 5ol ske] I
yiZke oAl X zste] haax]= Aoz =

on), pas OSWJ Aast ER
Bel 518 wgor) Wl olge

FC-6 Microsporumcanisel] 2]&F =74

ZAPA & g H Aol o3t 2R HT o R 1913 S 2 Trichophyton rubrum®} T. mentagrophytes”} 5=
& ©]&th Microsporum canise= SEXSA o2 19800t 2HHEE] ZHHQ] TS Ho Aof FH-
W] Fa% Qo ® Al glo, 3] Al yRAVIHoRE vl =2 Aow dA 9l
Ul 534 WERT S ArIRke] AAlA AERolE AAlR A8 W2 $ap 5 WA SRl A
E ccanis®] 2k 7hiale] WuEom, SufjellA] 2pudS o o= 347k ward np glrk
S Fi 3 ARy gael] 3k 23PwS A & gkl AT M. canisol] 9|7t
3T 65 ARskaL, T 23] ) IFAVSHOE M. canis7h S7FH AL Sl= S Bl
g o FAS 7HE Fart IS Ao Also] By 9 marshl,

nE
2oz
zirﬂ

=
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FC-7 kA 5B Alternariosis 19

Z
=

oy - 24% - OlNY - UM 0|5H  AYE

Alternaria & SAZ (dematiaceous fungi)e] YFo 2 F&2 7], &, Fullgh Lol &A1t eIl
A o7l e TR EEY JEolW F Y ] 712A A2, A A9, 958 19E 55 o

o7& B} Al AES dod|E ForE A aternata’t 71 E3kH, I 9] A tenuissma, A
stemphyloides, A. dianthicola, A. chatarum, A. infectoria, A. chlamydospora 5-©] )

A= 6640 AR 5 Aghiel IEES FRkeE AR e] FA vhE Z’\i wdsksleh A= 3d
B FrbE] s PP o R AERolE AT T°4 Q1 2 o]9lo] Ho] ARk IStk W22 et HAMY
3199 HskE 9 SAES, AW Sold 5 A A Sobs ol wAE #EE Ao H, PAS
QA A AL B ZATE QAL 95 A7 228 Sabouraud A vk Ay} 5YU Rl AWHE=

3

el
A=
=S v FHEE SZAAS wE 2 FA50T, vl =LA 44 de] Auks v E B
Ao BA I} AME BYo R AAFEY e A0S #EE 4 Atk fLPEW SRRl R A f ]
27, agal J e 7éTJr Z3tato] AukA I alternariosis® X ©H8F a1, A= itraconazole 73T+
Q) =
PR

Fol2 Hak 2l

FC-8 24 AT $AH 2

o & A | TR/ WtEe] IR S, AR 4 &F, W45 AT (keratin)
o] 7143t WA ngi*‘i A7l 5 WHs deit) B ol gt MAAA R &3] B
U T Aol IH o FA}] 10~20%E AHA 742 WA 23} At 59 At
gk At Bol o]FA 3 JANE TAG HdF % ‘?}011 A7 g a8ty AT AnE vad F
st AztEIt) wgh H 2ol =Rl Sk MAYAAY] A T el 7HA] Ee] wstE <lE
FA EEe] ARlate] wskE a1 gl Aotk
A 9 W AXES H2o W U 3450 I 1AFe] Folg sl H 517 (1998-
2002) A& oMb IR yedatAY ozld Al AR HAA HdEe] o4 H& 34 8,955
ol tialix] KOH =2 AALe} X3t viek HANE AAe A8 s T340z #4390tk

Z2 Ik 1 g/o]e] HE2 52.3%: 47.7%3 1)

Fo] M= 30thel A 50th7F HA|e] 57%E A4 SkSith
/g— og= ZQ—HR/\Jo] 7}1} ’_‘O]'M—L— =R Hﬂ/lkj xﬂﬂ HH/H M &+ o]oﬁ;}.

11656719 27w AAISHAL, vl AL 514% AT
Nokgl X oA Dermatophyte, Candida®} TrichosporonS 3313 Yeast, Nondermatophyte mold2] H]
H2 7M7) 74.87%, 19.59%, 0.01%°] 3131, T 7}4] o] 2] Hito] 7Fo] it -9+ 0.05% A th

6. Nondermatophyte molds®l| = Aspergillus, Alternaria, Penicillium, Scopulariopsis 5-©] #l%F =St

7. 589 HEE 23, S5, F5, AT, AF Bl A Trichophyton rubrume] 71g &3kl 4 A
1, F3)o)| M= Microsporumcanis?} 7H4 &gkl

il

p

L G,

o
B
x £
oy &

}ﬂ

ON' n& r}l

jus)

2.
3.
4. %
5.
(el e}
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FC-9 7R ol A =l obd miAde] gk Bl
AFEA 27 (19939 ~20034)
Feta o)zielst =)yt et
ARM - AIE - S - NEE

uy
<l
1A}

=
4

2
lo

of\
ox T

i

o] A=t X}E}Xl %= F-9lell FFAPro] 2HiE o] WA s wFAPESelth £
shde] Ws YehlAY, ol 2ERol= AlA|e] F-gow Wl Keko] B w0
o] ‘%E}L}Ui A=ol ““35‘ T AE oy 7 HEHe] 7S etk 49 9F
F T4 - AFs] A Wstel A el whe} Zfol7} UAIRE, -2Jubetel A<= Trichophyton(T) rubrum, T.
mentagrophytes, Microsporum(M.) canis’} =2 Y21t o 2 1 H=E= Al7|9} Atx}e] upg}l x}o]7}F ok o
AEL 2 WAz Gadighal ojddiet FEue 9 e stk 31 5 JdAdo s QhH WMol
94”510% KOH =t A Az o B UAY Kl v gkellA] o] mjdE]o] QhH uldo] 2hxle 939

& ooz shel, ohdl wWalel Q4H, AFSHl FE selsky, el AnEw vwsh) A 84
4 JexE Bl F3H 0w ARSIt 1 AR d vl 247} 51.4%, 48.4%% WERRLaL, MR A9
© Wl 27%= 7P wWol BAHS oM, 3, = FH % v ERIFEATE AR EE = 104 o]stel A
25.8%= Urgrﬂr 7H¢ wkat, 209, 409, 5004 FHskAl 15.1%%1 2™, 309, 1004 22} 12.9%, 8.6%
Ak AdERE ofFoll 7P Bol X313tk KOH $dE2 925%31aL, M ¥E-2 485%% LEtstth vl
& w5 455 Toﬂf\i 71 o] wjdE #EE T rubrumS = 295 (64.4%)%1 3L, T. mentagrophytes, M. canis,
T. verrucosum= ZH2} 1255 (26.6%), 35 (6.7%), 15+ (2.3%) 31tk

o rO
— [
o &
o& M 1o
i

O
o2 ¢
r&'ﬁ

Q
Lo
r&

>~
o

O
<

!

FC-10 delel AF =R e

Sholetar delx] vk 1 olfre ARE7] ol $ell Xt

= 2l shaL, —‘%-401] Pityrosporum orbiculare”} 8-S dAIsto =M T2
WS waElsh, gl FAL ko] 9 ?4 TAE BodElFE TS g oy o
a1 Quh Al TR o] s Eg A9 M. canis® HaE 3 9Jom T rubrum® AJ<)
?J_ X1

ik B oox

n B
ofo K-
rlo

r b
o
o
=2

> 1.01‘
=

ol
ol
i)
o,

rO
2
ofN
e
[

i
mN

dew 4z al g [o

- (1
=l
(o b Ok

£ =

X
x5

T

\

Shak= 20039 1€ 5-H 20034 129714 29l 995 WHEE 9@ 3k 5 KOH =23 AL, Wood &
A}, Sabouraud dextrose agar Bl HAME B3], FH-HAoR glE AdRloZ AH-2 484004 704, A3
G2} 21, 2} 47olSlTh YdH 2= M. canis7) 19, T. rubrumeo] 5ol A —‘:‘ra Q3L T. rubrume]
2|¥ 54 BFoA A thE F9)9] FRZFTe] Rk Hk 1904 Tl A% 2R 0] Fut
AARE T2 5= ER §lo] Q1S Fukeh Sk wwo] #AE QAT 489 Fxfel|A M A, Ful
Bl A, A5, 14, HAA] 7 AEES sakska isith

il

i M rlo oY

o

gl

22 So] Aol TR WAl Wi} FUkslE FAlold, T.orubrumell 3 A9l TR A9 Al
A o F-919] T orubrume] FI R AR AdEE A9 @S 0w ARk A9 A oY &
AL AFHFH e Ty vE FRAd 25 rsde] vk 1 ER AA Y F9ld 3§
Aol JomA Fao FFEge] Q= A Al FHMAMe] JFedS 1wfste] KOH ARl Zaf

WMTIALE Aalshs Aol Wad Aow AzkEr
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FC-11 2| 937 (1995~2003) =l
Trichophyton tonsurans 7+l o3k ZA}

7S] st g patelnal, 7hEE sy
diES - ZAY - JRE - MeEgt - UEF
Trichophyton(T,) tonsurans= U0l A& &3] Aol FRUMAS Jo7|:=
Aol FURIteln, WYAdo] eksle] o 7 F Bt el 717 AgEh Aol 199510 A Fol
&y dgolA Agom #e3h o]F
Hof, Iloll EXxslele s Bt
ojell ARE2 1995155 20031 d7HA] di-oll gk e2h &, dat s o® ke g2 10578S
Fos AetrAls AAISIE vt vhedt 2 AdE At
1. T. tonsurans 73 321 1058 & A%~
1ol laL, 1 9] UukskAl= 32 0] Sl
2. Auk A} 21 F G 237 (71.9%), 1A= 9% (281%) 0= HAZE wekow, FApA A} 73
< HA7E 6678 (90.4%), 1A 7TH (9.6%) o= v HAIT:

l:
b
rlr
of

P
of
(o
fru
=)
)
ot
"
b
S
o
o
k1
-
-+
N
o
=
bl
2
B

e RxE 204 o) 97 (@40 F2 HeToA AEI)
AP LEE )T 559, % 309, AL A7) 08, A 18, AFE 1HoR AFHoE et

-

FARA B 100040] SEASROIA FAT T AR YR FAH0, e B

1

_‘.'ﬁ‘;

<ol &

6. AAA O RE Uut BF S (44.8%)T B (33.3%)0 AP} Bk, oE (17.1%)T 71 (9.5%)0 =

DRl

7. 94 9] Fulo] 3520, el 32.4%, AAT} ZRo] 77 17.8% WAkl TN L 44
wole] Hualelt). 11 9] ReRE ), 7kE, 5, A, AR, S47F AL

ot

=
a=
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FC-12 Ag7bee o F5& Ax7t A

ofejsta slotefet o) aketaa
SAS - NSE - EHBS - AIIE

=9 AdE B Aol i Fol AEe) gl Klitel el A} Aste] Fag 4TS Fk A
e AEF AU FATOE B QAo Y AR e Gavk 9L Ao Az ol 4
A5e AR AR Fo ARAY)E Aow A, BFENE DS 5 o] s Lohuad)

stk 5 WA 2NFH 3 T. mentagrophytes 459}, T. rubrum 25, 28]l Agkat Aol A HF 3 C.
albicans 475 AH&3I9ITE 72t #FE FRTE d8NS S $ T. mentagrophytes®} C. albicanse 20 pl'd
17 5ol A 277119 EAE, T. rubrums 20 pld 28H712] +FAHE microtubeol] Hol X3 71227] (8 Alo]
2 €A} model OV-11/12)ell 4 100 mmHg ©. & 7+Fatal EAJo] 457, 501, 55°C, 60°Coll A 30%, 6044 7}
ato] AZAZATE oF 1AF F/RTE AGE} (rehydration) Al 7] ¥ ©]31-& Sabouraud dextrose agar (Ph 5.6)
petri dish Hi=|ell =2 FE3to] 25°CollA] mijFate] mjd #EaslHA] CFU (colony forming unit)E 743 &
2R 92 tZ2] CFUOl thdh percentage (%)= AE AEE wuslich A8 Ay 79t AejolA
74EE o 257t obglel whet o] b RSNl 50°C o dellA] 1AIRE AAE S BE tEelA
90% o)/l At A¥E BATE Uk LAY, 4AIZE 24413 H A AReloll A= 2 &Fel 7t gl 3714
1 ol AA7HE Axol gk whgol] tha Zkel 7}k QUATh C. albicans® A3 F A3t 7971E-S 80Tt
A Agstel® Eerdd 4 fldek ey kel o 7Rt Al F7FEA At R 237 9
F5ste] 50T 1A17E 60°C 30iol A B aart yebsth HE3 o] o] B o] ATES #2
ol 2 AgolA Abge HEFS AA $Apo] ldto|u) $He] ZhEZoA] WA R ol vlE] Ex wo
bR AA A M AxA 9 Fe ads ek o e,
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FC-13 27 FZe] QA 73 (2000~2004)

AARE2 2000 199E 20041 497k 2Rto R ThEE s Ry ele] Wi & &
AgFo= ﬁ%%ﬂ i]sinﬂ;% 66285 tdow =TT Angd TS = e e =
2.4 S al

HRA52] o8] ek Wy, 53] KONCPARAL (ZUEAZ7HANe] f84d $488 7o ¢ g
ARSIt SkabE 4 NIIHS FHHoR ALY F3tEFoR M8 E W 34} 66219 X7 W
o i3k Ak ARA, =AAAH 54 KONCPA &&lol=E HEsIY. 28gl= 669 (11%), SHE0w

ko 63¢] (10%), 3] FAPSES 399 (6%), 2~3fo] T 404 (e%)oﬂﬂ A=EQ o 61Aﬂ o] -2 2019

(32%), 71 4 mm o] 12201] (20%) Atk =14 AwE ek WY F KOH =2aA= 69 = 34778

(61%)°1 A WA 2AE B, AdujSAA= 5811 % 1019 (17%)°ll A %A, KONCPA74/\]-—‘:- 3784 =

28473 (15%)°14 P 274ES Bk A7EA e o] B AJs)E 79+ 3120 R, o] F KOH =9

AAL S-S 190 (61%), HTlFAAL FAL 44 (14%), KONCPAAAL FA-e 2317 (74%)°llA] &2

HAom, 37HA Xk Wbl A RE O R v A9 37 (12%)°] ATk 374 RehHol A o] &}

Uats Ao Z e o= 27 1tr:l (87%) BEF 2o ysgto) daxog 2R FZ0o 2 Ay o=
418 (13%)°130th 37k 2k W T of= 3 7P Wl MR A 23S Hel A9 312§, KOH
EEIAL 347 (11%), HeFelF A} 09 (0%), KONCPAW} 7518 (24%) 0.7 HFEQAE o] o] At
KONCPARAL} 241303t5-0] Xetell Qo] vh & ziek wiiell Hls) A&l =ob v 88 Ao=
A= QAT aFA] Tl KONCPAZ A el = E@OIXIUP U2 7 B elM AR A7 1270l R of
2RIl A EE FAelM 7] W B Aldshs Aol FU 2ATEE AHES ol
7198 Ao AtnEn

g

tlo >
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232+ (onychomycosis)= I FAPST, R, Tl 59 o] 23 st 23t sl
Zyshgo] WAekaL, 2] ) 52 S E"‘;*—ﬂﬂr "ﬂ]% Z Y5k Aot} xlyfo] Z3tol| W
sl FEe} 97 2] wiite] Ao = 495 Zﬁo} 23X 4% (dital and lateral
subungual onychomycosis), EAA 2R H= (superflmal onychomy003|s), 5 Z38F 2% (proximal
subungual onychomycosis), W3] Z7 73 (endonyx onychomycosis), ¢Hzlo]&d 235 (total dy-
strophic onychomycosis) &2 s 5= 9th o] & Y95 24sl 2 d5o] 7 &3k o] FefollA X+t
o] 27+e HWels gL Q9 Ho] 248t 23] (hyponychium)ut =4 23t & (lateral nail fold)S
B3l 233 (nail bed)o] ZHETol AWt ojojA] e 23Fe] 59 27 F5 (longitudinal nail
furrow) S whebA] 233714 (nail matrix)o] U= IR olEste] WASHAl Tk ofwf 2o Mok 3t
B 54 R ol Gl oldl 23te 2T ol FANA EFEE BSS HoV|% &AL, X3
3} 2312 (nail plate) AR I3 2 <13k 2314k (onycholysis) 5~ o12] 7} Mol o= 3|4 =
Ale] o Yeppr|e s, BgE Qi AlRte] Aubd 27l 9bds] WEE ReS Holr|k gt
2L w2 Age] ) (streak type)E Hol7]E skl of#fdh el FEls A9l S, Tela
T BoFell A @Al = 9ok

2 AT E AA 24KT1S 32 T A 2RSS 7R 35S e I H 1
45 Avra, A3 2475 vad ] 2475 HuE i A
g el s dotruzt sHgith gk F LFAtoldl AR aIE Hlaste] A
Al gt F$EE dolr A} T

i
BN
)
rﬁ
o N

O

Jf

FC-15 IR =2 EH7}S 10

X2 EHF}S (protothecosis)< Prototheca &<l 23t Aoz Aol TASh= o] 1§ =& Pro-
totheca’= THAIZ 37|14 AEAZR Zujdol A & zgtar 3 Al & 9kg3ste] it

RO AFHATA 0 2 ZF-FRUE HAFA 2Fef A& 7tk ZREHTSS T Jdd
Hole Zox duA o oM F¢, A S2EA Y] Fo, Zr]o)A], Bk 55 7K 3R
Al F2 BAgT) 654 EAF AL JF Aokl WAl Sk B AgE AR st
Gt QRIA T TS 7HAAL Ao A HAPY Tt gl ok AA e R X
w3 2703 18 X sy & B okslyo] ohA] A AR s EHARE AldEEITE A AR A
ol tig=e] ExFEo] AFE A vjU A Protothecosis wickerhamii 2 54 E1 0™ itraconazoleF<]
gRek @ W] 48 BATE ARES TREHTE 145 AYsta FAuEy} 3 »Badi,

Moot 2 g K
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FC-16  =u3x}ol|A] A3 Candidaalbicansel <] &
A o]k ZRAAS 19

AL

A= 204 AR Y AFE 95 AR EFol FAYAIL FAAR = Fo] BEE Ydsiel.
Z70oll = 29 ol 45l Fanbdoe] #EE o, o]F WHE A} A7V} Tkl FAA e
Hsle} v 57} 2bAA R QA 0}04 o)kl 235 (total dystrophic onychomycosis)e] Fel=
shoith #xb= Y A G a9 < Eroi Z olxon, U A vhE WA 371zt 3
FAAAE B8313l o S8 Kol ehkik MWW Z3tell tig KOH A3 =dziAbelA] x4 9 714
AP #A2E YT A Lol 4] Sabouraud dextrose agaroﬂ g st 23 39 358 949 584 F
2ho] PYAH At KONCPA At 249 £48 2t i 7he Ao BEdh 248 2 #AF
Eo| vk o, oyt Aol HolTto] FAE o] C. abicans® 43T WA EF& Al
ﬂ%zﬂ%ﬂﬁu@ﬂwmm@%M@%%Eﬂﬂﬁ?%wmmb&ﬂ%lwmwﬂVHW}% T A
Z3to] A A= At

AAEL Tt Al WA s g5, ko] thE o)A glo] & sle] x3kE HRsiglon x
HEiddoly 23ute]Ee] Axjle] S Atstel] o]l Uehvke Z9F-te 2xldEe]
oFAkS- Ho|thrt vk Hetw] R71t]thE (chronic mucocutaneous candidiasis)oll A B A7} frals o] 9
dolgPd 2PRdTeR st o] 2PFAS 198 Adsta =% SdlE AZdEe] Baushs
Hlo]t}.,

013) r‘"
.1
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