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ol 27N #AHA

e S steAlE T SAAHE CEERIEHEY), Thallophyta)=. 7511, A £ H 7
(Schizomycetes), ¥ & 7 (A7) Myxomycetes), 7| 757 (Eumycetes)®] 3+ ()= Y % o}
12} Whittaker (1969)2} 1 $2] Margulis ¥ Schwartz (1982)= Al &2 553 4 &2 o|#
te AEAHA At A A Hy 4 LAIHYE (prokaryote)?t MY = (EALEY), eu-
karyote) 2 U1l TFA] ZXE Al &Eole] 2 & A ESZ 57129 A (B4, Kingdom)Z &/ A
= A| s T} (Table 1).

ol W= A FRIF BEA L A2 gL =

7 % #Re AEAd QoM 92 FY L FHe) ¥
5k 7 8 A= Ainsworthe] Tf.

A 7abel EH7F AARE AAeA HAESE ofRE REd. ® $edAE #F7) o
W Az 2RE A4, e, 22T %A AahEe] gt WANE B X 4o ¢
= FAolth weby FRe) ERdE 1 Az Aske] g 7] Aol g AlRArEEe] B e
5 7] W) Fof v LS A A7 SAHE T8 gLt Pier A. Micheli (1929) o] & B2 A+ &}
So] 7Y E7FE A E3] =4 Tulasne (1861), Gulliermond (1913), Gawmann (1923), Gwynne-
Vaughan¥} Barnes (1937), Bessey (1950), Smith (1955), Hawker (1966), Stevenson (1970) ‘s©| i

v AlZA HFE7IC ojl2Ron,
TAAIE &clr] Hel o] = A&

p

2] 7R HH ARl KA A3t 7/ A Al = Dictionary of Fungi (1971)2} The Fungi: An

Table 1. A 52| E 3+
Monera 2.ul 2}A] - 4A] &) A 2 (Prokaryotes) - 4 7, WA &, A5 257

Protoctista J A A - A - 21 & A E- (Eukaryote) - protozoa2} 7| E} T A ¢
molds, slime molds 7.2} 17 slime nets®} 72+ % =2tA]l A &

Fungi ¥ 4| - 213} A = (Eukaryote) - H 27} gl o, a0 A WAst= Z: § 2+, AT (mold), =
(FkE), HA 5.
Plantae 2] = A] - R &

7}

po )

~

A = (Eukaryote) - ] o} (embryo)i_‘?_]_ﬂ BIAEle AR =z Sz NEAR w
= (CEEHEY, vascular plants) &

JE:J

Animalia =5 4| - 213 A & (Eukaryotes) - blastula (A2 FAH, &4 F3)ZH g A= A=
T E5E (B, ddlss, AF5sE, Y85 5.

.3
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Advanced Treatise (Ainsworth, 1973)°]] A7) ¥ Ainsworth (1966)2] A S 2 HF /2| AH +H/?2
49l HEAE 2 Wdatm Ut o] AANAE WH A (plasmodia) S-S 9% % A (pseudo-
plasmodia)E ¥ AJdl= T F = Myxomycota ¥+ 2 2 FH{E< W o5 +X£ & FA3A| 2
1 EAMA ALALe] i /7= Eumycota 2 2 531314 T} (Table 2).

A0 &3 FELS BERY, A4S & 1 FAQ] FHE HIH. 299 EH=2XA= O
FS F71E8S U= Z& 79 B4E st AlEYoA A F58H. @ 55 (&
#)2 Fd (Ef)S 7IH 9. @ L-a-adipic acid pathwayel] 2] g+ 2|4 AFAT S Pt O A X

& glucan, B- glucan, mannan, chitin 522 A YT O A XTG4S A AHES FAHAFES
gt ® " EE=2 0}l 80 S B EE, FALAE /Y. D A4S FAH F2& fFAAFHCE 3
A3, A e A (RADS Eabe) ofokel, $484 AF T SR AT

=72 thA

A Eo] EFA| AEWA (phylogeny)S w¥rdatm Z{zte] #A A 2AZ A
(natural classification)el] &3} A E /ot AS SEE st U= FHe =74 _,q;z]g]- n].
7R 2 X o] 7% AAEFE 93 mEbA —r'7§ o] 7}af =] 32 U

S-A (&AM O [sexual (perfect) state], T4 (A, A AP At [asexual (imperfect/conidial)
state]ol] t4l3}] Hennerbert®} Weresub7} A| %3t teleomorph (43 A 4] & ), anamorph (F4
= AAE B2 ), 28] 2 holomorph (Z2E )2t &oj7F 2] A= A

1) 8 2 #0}& (Mastigomycotina)

A el % @ez TR VR (lagelum)® 71X 1 AGAE £548 A 5 474
iz F, Zoospore)E FA S, A = L] o] =dA| o +=F A %0] 433 BE Lol
EdEY. 22y 9 O}T—— QAR B2zo olln, Br} ¢ A Z=H 2709 AL =
OH AT (EEAKE M, Class Chytridiomycetes)3} A3t 7t (PR B i, Class Oomycetes)e| U T}.
FAle of 2] P FHSUME TR B 55 W AT YEUNA N2 EATh =
G 7te] Ad& 1 A|E¥o| chitine] of 1 AEE2RZ = AEZEZY FHAIQA Heo] K5

AR} ol @ Holth £ FRFE /8 FLAF R va) S5F BAYeHH 4L 0

Table 2. Z7 (HF)e] 27
A (75) Kingdom Fungi
[ H3 A F (P 7, 0 F) Myxomycota

I AFFF T/, % T F) Eumycota

1. H B ol (HETF) Mastigomycotina
AddolE (¥ F) Zygomycotina
ARG ol (A& ) Ascomycotina
g Aol (B A7) Basidiomycotina

B2 ol (94 oli#) Deuteromycotina

z-n;bs-usu

i)
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ste Aoz Qe A2 7HA 2240 4= 7 o
2) Met o= (Zygomycotlna)

oz FAEY. dFA e F2 dAlo| BE FAYA oIt EAg (Sporangium)
of FAE v FA Exto] ot T FALS FAAEA, HHA (zygophore)dof| wi
gebm Aol W] ASHE Loy n T (FW) T FHsl) HHER
A2 g P EFF o] Mucor spp. 53 2ol EF 5 o A d2f X
R I T (Zygomycosm)f_ F2 Fo] U 5o Asle HEslH oy, thee 83
HNoz me Ry|=2 AL B g8, 274 23 AEE Bt Y02 Mucor &
(mucorales) =¢2] 57§ ¥} (#}) = Cunninghamellaceae, Mortierellaceae, Mucoraceae, Saksenaceae, Syn-
cephalastraceaeo]] 3@t} G, o}E x| Yol B2 I]5H S+41 % (subcutaneous zygomycosis)
o] <)ol F L Basidiobolus haptosporus®} Conidiobolus coronatus®] 2&°] 42l A AT,

& it Ho

3) Xt=t#0= (Ascomycotina)

AA 7} 7}, 3 9E Jhtold) ol2x He] FalE o|EY. A= A YA TA} (septate
hyphae) 52 TGA|EXAgolth. FAAAE 22 &£of (budding), %E (fission), T A (94 +1N,
conidiophore)?}oll A o] A 2} (conidium)B A & thFatth. A4 & S £287] (G
%% ascogonium), AR, SR A EZFe] g3 9@ A]AHE T

o}z v} 2 (FIE, ascus)o] F A E] 31 A} (FHR, ascocarp)7t H52] 2hd & FHAH.
M Apde BFEED, A FAIEE 24 2GE A} (ascospore) S BT 670 A2 7
2 2pg, At Fxo) od) BREEY oFAE fEA0lTh AdTFotRe ol F e EF
22}, ol da] A3 ). Saccharomyces & FHHCZ FAJ APGEAE, A =2 o &
7} &4 2 2 © 7| = Microphaera alni 5 2 =S8 Ut %-E—_— w32 so] Neurospora crassa 5 °] <

Sol £aEh To AdEotRe) of i@l &g AANREL Piedra hortaes)) o @ 5 A}
o (black piedra) S S R ol el A A eekAE, 19604 T o) F WHAAE 5 B
AFolEoz Rauo g9 7o AW ADol BAH 1 AR FIEORZ FHAE 2

o] Z7tel stk MRAMGE 2 fA TS ASo e Tk

4) St X#0l=2 (#EF&E=2P9, Basidimycotina)

37/ 2] 7o 2 o]lFo Attt o] = FH7} (Hymenomycetes), &-7F 7 (B8 (ki #il, Gasteromycetes)<>
29 MRS B BT FSAE B RARYBA QAT B E FET A
(A& 4L bigh#, dolipore septum)S 712 A3} 2FAA A (clamp connection)S &4 st A= AUTH

DEG Bael BYYE TAAAS 6 Bith GAE ohtel YNt Thre T4

o gtk AN e Aar@Ate] Gl oot AZE e se] §FE =2 FAe) ol
274 2 li*g 7}7 o] & A (dikaryotic)Q] ©] AHFALS] AdEiZE 2 AlSEHTH TAl B2 BAM
(& 723, basidium)S Y E 3 B3 D3} (5 1R, basidiocarp)E &/d3st1, HFTHE 1
Zo A MRS DA7|oA] 470 G A EA} (basidiospore)7} THE o] Fth @ AprtobEo] o g
Fe Ao 8o At 1 TFE FEo FA, 714 gt A7)l & FolH Al Tricholoma mat-

sutake, =W A Panaelus papilionaceus, =%2] 71 & 30| ¥e] <1 Puccinia graminis -5 °]

5
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gk, SR @l HE MAF e Fol7t AT o, 29 ARFEe 47 Cryp-
tococcus neoformans7} AT A E X2 Ho| ¥HA X 11 teleomorph 2 A Filobasidiella neoformans
7FE3 A U

5) 22X 702 (Fungi Imperfecti, Deuteromycotina)

Teleomorph7} &2l A QUA| 2 F2 o]Ao] Qle TS BEF BEgAAo T E F /AT
u] AV A2} Aspergillus, Fasarium s teleomorph®} anamorph7} t}f Zeo] &d&H A U= A5+
AE (EE GAT 5)T BFAT o] EFEH X o] o Fojxw U} Tt
teleomorph®} anamorphs WFEA] 1:1 2 t-&38tA]= 23 E3A (complex)E TF43= A=
olt};. B-A FolFL 1 gt e e o e std Blastomycetes, Hyphomycetes 2 Coelomycetes
o] 3 7to g R FHt} o3¢ anamorphol] &3 F-F+= AT LAEH AR A 9 EF/4=
A Fe]dly] ) Fol EgdAdolEe ERd+= 42 formeS £ form-class, form-genus ‘& S
2 %o} YA 9t ] Zo| = anamorph-class, anarmorph-genus 5 2. 2 7| =H T A3 R A
S At AL FAZEA A (conidiogenesis)ol| 2|3l 594 J E 17 (Blastomycetes)
o] =AY FelgH EFHol A2 AL A, A3g, FHTAHAG G s 33 3ot

EdAddol T AT S EY, 8T, 7 & 2% 87 &3}, Teleomorph7} &2 A
) oMol S AFEeN HFHE AFS YRE BgAFo 2 AzE T AUk

¥ B ARA S teleomorph7f S X| 7|74 A = 2 FAAe] FEH| ol 2]3 Epidermophyton, Mi-
crosporum, “12] 311 Trichophyton2] 37}X] &£ 0.2 F-7F% o o}, It o] 3o = v|HYdAde] A
T X3ED gRAETES AT = U

1959\d of| Arthroderma uncinatum©| X1t T. ajelloi2] teleomorph= H. 71 o2}, F+=2 F =9
HUAd S el = I FAMSH S teleomorph7} A 2 WA H AT, 2 Foll= I FAMIH R
H A 79 teleomorphe ARG ol FolA YA (BR4)AE T (Gymnoascaceae) =2 - 5| 1L
A Q=4 Currah®] LY AlY = (H) (Onygenales)2] A|HAJ 2] 23} A2 0 vt} () (Arthro-
dermataceae) = -7+ % Al & U T}

u] B A1+ 2] teleomorph - anamorph®] ¥7] = Table 30]] F A& o] 3t}

Microsporum gypseum, T. mentagrophytes, T. terrestre2] 37§ 2] E-3+A| (complex)= 3 A o =2
T} = teleomorph”7} EEjgHA . &2 [FAGH 5-52] anamorphE & 4] gt

Matsumoto 52 HEA A7} A28, =3 Jeb = M. distortum®] 2] Y E5F Aol
M. canisol| Qx| 3l= Aol FE-3}3L M.canis2] teleomorph Arthroderma otae (N. otae)2] " + "
o} M. distortum 155 WAl A APFEZX}, 2R, AHF S FATS Bt 5 M. gypseum
3} Zo| 3}}te] anamorphZ} H-59] teleomorph= A4 5 o U&= Alo|th. X o] 52 A2 9

B A 217} 25 M. canis®] ) E Rl A x| st= AZAA M. distortum3- M. canis®] YHZE9S
238}l M. canis var. canis, M. canis var. distortumS. 2 8 73N}

& =2 Microsporum®) teleomorph”} Nannizia, Trichophyton2] teleomorph?} Arthroderma=. =]
o] =t Weitznarm 52 ©| A S Arthroderma= L3119t 1% HY (hy7}) 5 vl A+

Ty
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Table 3. 3 ¥ AT 74 R 84N

A M ] (Anamorph State) 73 At (Teleomorph State)

© olAl I HF A )1 (Anthropophilic Dermatophytes)

Trichophyon
rubrum
mentagrophytes var. interdigitale
violaceum
tonsurans
schoenleinii
concentricum
Microsporum

M. ferrugineum

M. audouinii
Epidermophyton

E. floccosum

- B he oo Be o

S =5A I F AT (Zoophilic Dermatophytes)

Trichophyton

Arthroderma vanbreuseghemii

T. mentagrophytes var. mentagrophytes [ T—...

1. verrucosum
I. equinum

Microsporum
M. canis Arthroderma otae
M. nanum Arthroderma obtusa
S E9FA] 3] F ALt (Geophilic Dermatophytes)
Trichophyton
T. ajelloi Arthroderma uncinatum

Arthroderma quadrifidum
T. terrestre Arthroderma lenticulare
Arthroderma insingulare

T. simii Arthroderma simii
Microsporum

Arthroderma gypsea
M. gypseum Arthroderma incurvata
Arthroderma fluva

M. cookel Arthroderma cajetani

M. persicolor Arthroderma persicolor
z=2 A g3t A7} Nannizia £5-& Arthroderma 5 2. 258 ESQ3A|7)|= A= FFothe
Aee AQY. A2atn ot o] So| Arthroderma %o FUsHE RS Wt 22E gt

.
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1. ] A F, Y7, F5F. WEHE. A& 74 AlFSHAL 1994
2. Carlile MJ, Watkinson SC. The Fungi. London, New York: Academic Press, 1994
3. Deacon JW. Introduction to Modem Mycology. 2nd ed. Oxford: Blackwell Scientific Pub-

lications Ltd., 1984
4. W B, BARE Y4 A7 PR 172 7129 94 (Y ). Tokyo Tanabe
Quarterly 1989; 37: 19-28




IRl & Al Y 59 A5 2 oREES57] (B, 2 A Id AET=
Q] 0 7| = A FOo 22X, 11 EHE S Arthrodermataceae -L]—(iqu) W ©] Trichophyton, Mtcrosporum
2 Epidermophyton 2:(J&)°l &3t €A & & Arthroderma <70 &53th. 3 O FAMGH S 5
€l 213 A A 2] %] o] w}a} anthropophilic, zoophilic, geophilice] A| 71X 2 #7511 =40 o] £}
CME RAGES i FARA T AR T SEoA e Wedo] obd nuso} IR
o2 'dermatophyte-like geophilic fungi''= .22 wjojj = —QTA]-"‘H—W_"-L}—J o] "Qasitt
(Table 1). 3] F-AH 2] [6]%E (identification)S 2 ¥ ¥ colony?] S<H4 573 9 & vl 73 3}
Aol Ged S st Wl Yot W2 ofeisbx gelsta Agol i@ she
wHjAldo] B3t 357t U, EEAE olE T o 7R W & o] &3t = FF o] o
¢ A9E Uk MRARFZoR AHJAY JAH D YE BAT AN BALE
AN G o 7 Az HE A A AT Hol, Ee e 2 & e 3
H, S/ 215 LETEE FHY LE8S =Y F U= W, AA I FAME T ©]2]2] mould
oy B85 o]l &F Mg AS | o]e vl & AqFA 3t F= RAAZP? st= A
o} UlA| o & 7}74 A FAZE A6 Zle5H o oy o3 dAleS A= B =7t
A E ol 4 £ ol Slshel AAHE Aol TR EHAYN she AEY Aol AR
C AuAaEe A7 AAlol dold e olx AR £AS eyl Aol A7
fﬁ/‘VéﬂHA v g FA e A ol 3 22 X g Hi, £ Bl BF FQ
sohm Al Zbabe 7t Adle) ofnlel Fojde thew 2t
1. 2N T UHAL S JAMSE S &7 438 2o =80 = o] 2A= EA
Qe 9HE AT+ Yx, B2E Awol HLFo2A Y ]} YA A¥E |
7]3{_—; ;(ﬂ:rf_ﬁ w1
2. 8 2k Xdo] E2AQYE 7hside] B2 HAAA FdA PR HQAE AN FH st & &s)
| | = Ao Wele w270 GEne A}

4. E4 HAL FEA BAVOZE o] oA ¢ AS, BES Yald B Wed Ro=
A1 7} %) = physiological testS-& A& ato] AA T} 2t AALe] H&§ A4 gz A we

o] oju] & gjetsle]of Fhrh.
5. Z4Al 712 el B9E 179 Y4A o2 HBaA shetelm AR e vk u ok

| =
o] BoF Agol A71E BAX LT oS AT F AES W AF HAH

[
3]
1z

4

. 9.
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Table 1. A current synopsis of dermatophyte species and ecological classification

Dermatophyte species

Anthropophilic

Zoophilic

Geophilic

E. floccosum
M. audoinii
M. ferrugineum
T. concentricum

M. canis

M. equinum
M. gallinae
M. persicolor

E. stockdaleae”

M. amazonicum”

M. anamorph of
A. cookiellum

I. gourvilli I. equinum M. boullardii”

T. kanei T. mentagrophytes M. cookei

I. megninii (two sibling species M. gypseum

T. mentagrophytes and variants) (three sibling species)
(two sibling species I. sarsikovii M. nanum
and variants) T. simii M. praecox

I. raubitschekii T. verrucosum M. racemosum

I. rubrum M. ripariae

I. schoenleinii M. vanbreuseghemii

I. soudanense I. ajelloi”

I. tonsurans I. flavescens~™

I. violaceum I. gloriae”

T. yaoundei I. longifusum”

I. phaseoliforme”
T. terrestre”

(three sibling species)
T. vanbreuseghemii

"Dermatophyte-like fungi; dermatophyte-like geophilic fungi that have not been known to cause infection in
man or animal

spolo] W AR o] WRFT) ol 53] B FelEe AFo] 4ot Mt 2
ol &3] Fasttta kAT 3k 3] =9 U Ar data 2 FF A 3} += 'Microsoft access' £
o A8 Be) T2aYPL o g3t] AANOE Bel, REFES P}

e HE: FAHE a2 BEZ 31 7|E0 Ud 539 FE =
At 2 4folof qto}. 3 £, 8 H dFE
7 AR 088 4 AT sofo} gk,

g 5 9
1

e

A

=3
—
2 U AA back groundES & F )

fr ofN

..-'}'""'
T
4
-3

2

-

. 2) A &= 7] A} (Direct examination of skin, nails, and hair)

v 53 oM 7H EfAl T 7 £3] AAlste AAMEA A5, 2, 2740 FA44
T AES5= ASsH Adsted & =50 € ¥ ofy2 A duj ﬂ*}—‘ﬂ olu| S AR A

2

U E g0 Bt} ol & Sol M AAR YTl MIHAG T st akE Bt B4
A9 %o} Ao RARCZ YL 4 A7) WEo] AHED FAlA 2o FIE 27,
% FAN A4 FAL A EE A5 dA el @ A Aol

.10 -
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1. A2 = T

AAZAQ Ad AAE Ystd = I de] UE 7ol 71 & X5 A3t Aol v+ F
g3tk MYE et 70% AT A5 F vl=wl PAS AHAPT 0% 2L A=
ZAld] B2 Hed st AE AFHA FA L o]ledS WX FT} A 70% L=l ©
ste] M= FEHo]l B F Ate A= e ug old Y= ¢ A7 7F asitil &
ATt IRk S ERX o2 st AFHAolY &4, P FF o F2ke] BHH
o] 74 A u}&2 <FZ 2] (just behind the extending margin) ‘2l oy AFXE 9 Q1A H & A8
ot} AFFAAE FEXEE gHued T F£¥o] AR (roof)E 7oA A5E AFHTHY. FHFRHA
°] 9= Wood £ dlol|A] FHE H|Fo]jiH HE Blto] 35 WUelA He=d ol& AE
gl AALE gttt 74 9ol et = FRYHdogt: FF S YR = 45771 ded o
A A AR dZoly &2 8 ZAZ FHH FHE X EYH mEe g4 TR E
Z o] B E HAASHH &S =€ Ut HE S HUsHA| & Ht=A] FolA HAL 5t
T2 3}, black dotd o] FHWM AR 5= FFo| A e} vtk ER] =2 scarpel = o] A ARG
o} 2127 Fe A 4480 w2t AA AFHEHEe 2. 45 242 HS (distal

subungual onychomycosis)?! 7 9= TG 9] =S &5 22| Y nail nipper® & =5 Fo| A
# 3+ 3 nail bed®} nail plateA}o] 2] 4 A X = F9Y & scraping3tth. 49 F 2R T F
(proximal subungual onychomycosis)?l 725+ = WA R ZHFE A F A8 H Al AFE
5t 2~3 mm punchE o] &3lo] ZAS Al A F scarpelo] Y niddle 522 24F ol T
T A el Z7E2] w2 (white superficial onychomycosis)?] 74 %= W2} 59| & scarpel 2 *|
Wolstel 744 v RRE weln PSS SoA Folola A ) ol sl 247
AZo ASEe oy AFAE 9 g HA A WHe] sk BEuEy o (AT
o] o] &, x] & drille] o] &, filee] o] & &).

t

O

xt11: L= £ (Wood's lamp) Z{ A}

o= =20 nickel oxideS E3to] o] %9 3650me] ok 29| S WEEE ol o] & muk
o) ZAtetE W] Yt AT Y B (pleridine)o] A M S FEGT A BHEL W
o2 JPo| BFAY. TFo WM B S Adst= Aa 4 BtskA] e A del U
=g ek o|A] ZHE-o v| 3o ¥ H M. ferrugineum, M. canis, M. audouinii, M. distortum, M. gyp-
seum, T. schonleinii, T. violaceum©l| 2|3t ZAFE T lo| M= At ks PP 5 H2S
ootk mE 9= 5o AE b WRloA T Gale] §Re MR ol o] §¥

2. Rl - ok F =9 I-”Il-

= =1 — =

3 BALAFZE 21@st7] Y3 AH =T G AL &3] AL&st= Ao 2+ 10~20% KOH
2o KOH-DMSO &< KOH-Parker ink 8 <jo] !t}

21 -
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1) KOH (NaOH) =& T2 #A

KOH (Y%= NaOH) 10-20 g
Water 100 ml
KOH (NaOH) 20 g

Glycerol 20 ml
Water 80 ml

(1) A S =5

o)A} HA oA AT AES B#FA37] Y3t - oly 71 ¥ Al A gHet(clearing).

(2) BAI &Y

@D S8 Zdol= Yo FAFGHE H HAE T3 AFS 1-2%E Hoj=d F cover
glassZ YETH (£ cover glassE o] &3t &% HAE TGl Eolx ¥ H3iL, cover
glass Gol| A ¢S Hojmey] BA T Ao sl 2 EAH ).

@ A LM 12417 X EAY & F FEZHolA A = F == 7FESHH-

B 1AL =9 T Yol e A|YE Fo|E o] &3t A A F HE €= 7PHEA 4Hrst
o Ao oFe HkIESZE R F HAG3

@ FoH: &2 PxoA] F3] 7185l TolH Fio] FLsta FFH 2] AAA
#AS £59 4 gloen AAE 247 4. FAZE 2Ed B5 b s Edbo] 3t
7 5o] 2utn} 73] BAE 7] P A HE= PutetA] @ dEIH

2) KOH-DMSO(dimethyl sulfoxide) 2 A&

KOH (NaOH) 20 g |
| DMSO 20 ml
Water up to 100 ml J

(1) A =5

KOH 7Z A} vy 3} U3ttt DMSOZL H7Hg o 24 718 & oHA] ¢ol ik clearingo] & S 2
Z At Ui AAx 108 ol Wol], 23] 25 20% oo #Fo] 7538

(2) A LHE

@D KOH ZAA} vt 3 Fd sty 718 33 & A o] 71s3stH

® FoA: AA T HX5H FALAAERE &3] HBE Fo| vl

3) Parker ink-KOH Z4 A}

KOH (NaOH) 10-20 g
Parker ink 15-20 ml
Water up to 100 ml

> 19
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= T3

KOH A} %% 5 ahu} Parker ink7} H7bg 024 #2471 o2 Ao Hof
zto] &o|sitt. KOH W o g2 #zto] of 2] 8 4 Q1+ Malassezia furfur, Candida 2 2 1i}Fo]| A
o 9 RAMGTFE B £ go] Wt

(2) A S H©

O KOH AL ¥ 3} 5o s}t

(2) 2] A : Parker ink= super Quink permanent blue-black inkS A}-& 3},

(1) AlR 2 X

A T HA EE2S 74 Aol £3 &glol= 74 A1 Bt} condenser lenseS 331 32k
S Zo o7t o B “"}04 BT A A& @0uf)oll A AlokS k7 - o]WA] A Ao}
2 #aAste] oA EHE Fo] oW Hl&S Eo]: (1008) 9} 400u)) A] ok %Ml g}, 3 R}
el AN ZAE ol F @& X8 g3 glon F3te) Adlo] Yk ) FAlY FE =

R HE J1X| 7 WolQla ZHA M E Alo]l E JIE A Ju}. FRWM AN BnE AHALS
™ ectothrix@ ol A= EX}7F Bxke] T H| £33 endothrix®d ZFH A= Zuro Zx 2
AMHAH AT 2o 4E S O Ao wEf 2ol 7k 9l #9 S {83 A H I}

g & gomz ou YUAE wdselol Aok ARALGFM BRHYE §AY FA)
(septated hyphae) % -4 X z} (arthrospore)+ %ol TAIQle] U2 2 KOH A7 vto 2 3
FAPGT S #F S dotrl= B7Fs3hY T verrucosumol| A= ¥ Wol] 2 chlamydospore
7F YbetyA o] E 5 Aot Candida 33 5ol A= A A Bol= ALY 83| 751
X T AY A Hole o] 2ft A 53 F 8l & UE U = pseudohyphae 2 93 Y X
G 8o 219} Lolshie EA} (lastoconidiay® BT 4 Utk AFe] WHoME HE 7
Kb B e So) EAEo] A2 AN BAN D 1 FHo] B2 Do AUE BE A} U
WA ddd e 2182 #F T 4 U

KOH A Edygos Bane JuAdas #A9 gz 2557 4 2oz a4 6
= 2 w717k ¥k /bE =R /3, §HH R €4 dFA FANSHY Ao gla A
T gleng FHol "Hoh g2 557 4% AL mosaic fungus?l H], o] = A E 2}2] chain
7 FAlato] o8 2@t BATAE A £Ae) Zolsh Zo] pAZ B 2oy
] o) ] &)

mosaic fungus— =

i

it
"lo
o
2
N
0o =
(e
A
X
s
U |
r:{o
5
H1
i
=
N
X,
g}
-]
3
g
pAY
O,
4N
s
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o SARS RS Y, BF % S5 HA

(2) AL &

© 239 AA 2 B#: P 214 A R0 e F, £FZ0|2 WM RIS by 29w
AA Zehd T AAE WhA WEE AP e Ruac

@ 20% KOH 2~4 mlo] 9] =3+ E&S ¥ 1 56 Tl A 20~308-3+ Fo] Z3to] A3l T
2 g

@ A2 FFolA A A3 F vortex mixerS ©]-&3ta] A RA R EE v+ 1 3,000rpmei A
1023 d4 &2

@ A A AT 2 AlHstn 94 3 & a3

® 23N el FAHESE 2% 3-aminopropyl-triethoxysilane 894 © 2 FE) g <)o) = 9
LRl a =

® F715A AEAF) 3 acetone&H oA 5~1583F 1A st ThA] 27 Fd A A XA
di=g

@ PAS ¥+-g: =33k Z Aol periodic acid &4 2 EE?FE';]'E’_ SE Z B2 10587 A3dstd A
2 A7)} Schiff reagent® F A3 15EF W A7) F Bo 1083 A BT 7] A=
mountsfe] =T}

(3) KONCPAO||AM Z}H&EtE| = EXIXo| AAHE

O FAFA G E40] 3 FAZ 7L 21 7 TAL

@ do: A7 2~5 umA T o] vl w A FA3F F =0 Ex- 40| Heko g F2) L o
7Hd T AH7F Bl

® Mold: &1 B7Hg #AL AL o] 2AU AAY B2 9 27) 9 woke] TS0
wzE o

@ FFEYL TA (beaded hyphae) I FAS T, moldof| A #AE =4 A ¥l Wy &
+ Aspergillus, Penicillium ‘52 phialoconidia® A 2} ¥ t}.

® e &3

® F73A 2] FA} (eroding frond): mold, 3] FAFAFFo] 7] A APEj o A] Z7HS 2 235H
A A TFARe] HEo|t) T. rubrumo A= = A JeERUL

&
L

| 531

II. Culture
1. Bj

A v goll A T3 H2 dAo] £E HAQ A3, AFH 3B HE A A9 ¢
Do WA, AEHZ iR A8, a2y 2= FES & fA 5 F=d Yok A A9 A3
29 2 A2 wge AYERPAL A} A M B L ol 9 ake] Holx 27}
o) o) WA & A& Ho] FTh EY AFE ATHT ZAIZE wjFE (G 472 By
) BB A Rk D27k AA 5E ApRE A o) wjekati o] £},

D 70% Y= HHE A5 F 3 273 5 23 7| F2 o] &3l A S AFHsd &
=% 72 slidey} petri dishol] =1}

@ AR A Q] 7 - tubeo] ]+ & 31YE A =3}

214 .
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HETTH. A wbee] Y2 39 £253 v v & TolE

@ 7K 25T A gt a3 73 C TXE
W= &7]o == "ol 72719 e FobFa viAd I =719 7|8 E 7] Y= v
TR FS Eol 53 €

2. x| 0| M| W

1) At BRX]
TH| = B X| A<, H]o| A &= 4HZL flask, f-2] tube, v}7l (cotton ball TE= Z g} A€ n}lif),
Al Zro], finger dispenser (B2 20ml # & pipet)
® BEA S WA Y FF} Foll wek Y¥ Ak A Fato] &r)o) BT (= Fe):
AANAZ 72 A dA $ei7t Jong wxe FFLe &7 §%9 13 F =2 T},
=z 2222 14
oI T =

ZH 4ol =
vinyl wrap UTE =<5l Holex §, AA-RA] & o] &l #7] Al 2HE w712] 7}
O =30 2 &5 Fo L5 wiX]| 7 =5 3t

A& o dispensertt A -F pipetE ©]-&3ste] EF5t] Fo} (R Fe sizeo] wat 5~8

o 9
R
It
Iy

i

®) ot @ ®

® el #e] vl & 23 autoclave st Foh. 53 A A7 glE A 121, 1583 AA)
¢t (== 9] v}IN 7} screw cap?l B 5= =&8H FEh).

® wix]e] AtHo] R ol HZF 12 F =7t HES 7|29 23 g vd 2R
2L, Hl A S T, A AL S HAISHA AFE A7HR] YR Radith

2) Tl x|

| -

T H| &= v} X], 47} flask, 4~ =% petri dish, clean bench, aluminium foil

@ W53 o vixle] EFe} ko] ulzt AR AFS ADste] A2} flaske] e
(= F9: autoclave A] @2 $&H7F lov g ujxe g2 ALz} flask 829 1/3 A& 2
Sla=2)

2 A2 = } Aol =
o TT T &= ‘6':L1 ;é_ T _-Lf_'q

(3) aluminium foilS A o &2 3}

=
= 87 W 121 Cll A 1581 E A3t
il

gW E5o] 20

(® clean bench Wol| A Bt ¥ petri disho] 20~25 ccd = H-o] Ft}. Giant colony ] 2}o]u}
mating test & S| LAH7| I v LS A HQA A+ 30 cc % Fo]Ft}t. air bubbleo] & 7]
d 5+ W a°]E alcohol lampol| & o] & o] F=o] A A gt}

6 20~30% ZF UV lampE &0l ZE & FolFr}

@ uld 2] G wjAe] 25 AZAE A 5 JY BB

o I e
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= Fod= FETd 148 = FX5A cd vix| e FE3 24 AFLS F3 A FH v
O o4 g2 A X A AT A gE F U 3H 2 A5 283 42 47
Yol=E % A3, pre-mixed powder®] FE|E FAvjE 1 U= AS ALEE = U, =3
A8 2= BRlo] AR5l e v X e] A 23] AL A BRI A F Y (manufacturer's
instruction)= <913+ § AF-83}o]of gHri.

1) Sabouraud glucose agar

(Sabouraud agar, Sabouraud dextrose agar; SDA)

‘ Glucose 400 g |

Bacto Peptone (Difco) 100 g
Agar 150 g
Distilled water 1L

| =
Sabouraud dextrose agar 65 g
Distilled water 1L

O
gt Peptone A F-Atel] @} r & A S AFE-317] = st=d| (o; DifcoAle] Neopeptone) 71 7t
o w2} peptonel] FF7} @2HA|H colony2] morphology”7} A 7| = sl =2 Fe7

(2) Bt== §: "1 v x| o] A=y FE

o ZH11: Preparation of SDA medium with antibiotics (CCG)

| To 1 Iiter of SDA medium, add:

Chroramphenicol (10 mg/ml) 10 ml
Cycloheximide (in 2ml acetone) 0.1g
Gentamicin (10 mg/ml) 5 ml

- 16 -
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Capsules containing 250 mg CM 2 7\
Ethyl alcohol 10 ml
Distilled water 10 ml

stel2lote] 2412 oA eh7] ekel Arla

D $4 capsule 27} S 10mle] pure ehtanoldl] =o]1 &3 #7}5te] 25mg/mle] 4o 2 7l
=

(@) ©] stock solution 4 ml=S SDA 1Lo] ¥ o] 100 ug/mle] ¥t}

(3) autoclave 7}&

Gram negative bacteria®] 524 & A A|s5l7] Y 5ted ALE3T). v X] H 780 2= Aol8 FA}

A (5% 10 mg/ml, 1 viale] 2ml)E A}-8& 3T} autoclave 7} 5

& Cycloheximide (Actidione) stock solution

Cycloheximide 0.1¢
Acetone 2 ml
Fungicidal gt 2FA)| 2 4] @& saprophytic fungiS A 3tt}. 12)y o F-ARS 3 AR kera-

tinophilic fungi & B2 Z1=-2 cycloheximideo] -4‘5]-3’4 JAA R govg FoE Q3
AA = = T8 3t = == Cryptoccocus neoformans, Aspergillus fumigatus, Trichosporon beigelii,

Candida tropicalis, C. parapsilosis®} yest phase2] dimorphic fungis©°| 2
(D cycloheximide= acetone ©f] =21t}
@R QL7 =AL o Y1 EEA 4oFo

(3) autoclave 7}&

2) Potato Dextrose Agar(PDA)

Potato dextrose premix 39 g
Distilled water E L

2t E X ee] £, 53, AHEEd o] &dt}. 53] F8A Ado] FE3HH T. rubrum?]

o F P
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£-%) A 2l blood-red pigment®] AJLto] 553514 #ZHE T
(2) Q== §: "1 v x| 9] A=Y’ J=X

3) Mycosel/Mycobiotic agar

Mycosel agar (MYC)+= BBL A| 3% ©| 3 Mycobiotic agar= Difco2] A ZFo|t}. 52 A AHAE
2 E4e $AST AAL pemix BHHE RS T o2 S o] HEL Yt
o ZA| gt

| Glucose 100 g

Phytone peptone 100 g
Agar 155 g
' Cycloheximide 0.04 g
Chloramphenicol 0.05 g
Distilled water 1L
' Mycosel (Mycobiotic agar) 36 g
Distilled water 1L

(1) AIE =5

522 BYAd IS L2871 9 ¢ selective mediumo| T}, 3 F-AM G & o] v A of| A 2
A & oy JFASE RAA AT FSS € o= Scytallidium dimidiatum>} Scytalidium hy-
alinum-& QA A}, 7€} A5 = A= cycloheximide stock solutione] | Z¥ S %3}
7] vh&t.

(2) ot== ;1. w29 A =Y '7} 'SDA with antibiotics®] #) Z¥'S- 2 Z. Autoclave:=
118 Coll A 153t A A gt

4) Potato Dextrose Agar-Corn Meal-Tween 80 (PDACT)

Potato dextrose agar (Oxoid) 20 g
Cornmeal agar (Difco) 20g
Peptone 4 g
Tween 80 6 ml

Distilled water 1L

(1) A 58 Y 34

A de] AL_HI = SDAE B2 AT E AoA AR o] F
BAL e 71 &3 ARl R3] T. rubrum™} T. mentagrophytes®] E-#
4 BAEA BE A9 Uk T 0@ 17 A Ee @ wo] G
degeneration)o] A} ojtt}. o] 2 g £A|H S H¢sl7] 95t PDACT uj 2| 7}

218 -
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3wyl olata] ARE Qe o] WAe FHE then 2o

Q@ T. rubrum?®] £# Al blood-red pigmente] Y Ato] 535 3}t}.
(@ colony $1= 10% KOH& Y & BLiHAI A S A% T. rubrum& KOH £ -& 43R %
A9 = KOH §-o] E{uidtt. o] 2 A

mentgrophytes— S 5FA| 21l colony 3%
3% 288 4 A

() T. mentagrophytes®] 2] ¥l & 5, 53| powdery typex} persicolor type2] colony mor-
phology7} SDAC| A Bt} XA o g 23

@ 717 Al v FA] gEEAF o] &

(5) C. albicans®] 2+ z}7F #zE 2 &2

B

. albicansE 2l &

5] A Y g U

(2) g=e L w9 Az B
5) Dermatophyte Test Medium (DTM H{X|)
Phytone peptone (BBL) 100 g
Glucose 10.0 g
Agar 20.0 g
I Phenol red solution 40.0 ml
’ Distilled water 1L
0.8 N HCI 6.0 ml
de Phenol red solution
Bacto-Phenol red (Difco) 05¢g
Sodium hydroxide (0.1 N) 15.0 ml
Distilled water 85.0 ml
de Antibiotic solution
Cycloheximide 05¢g
Acetone 2.0 ml
Gentamicin sulfate 01¢g
Distilled water 2.0 ml
Chlortetracycle HCI 0.1¢g
Distilled water 25.0 ml

» 1Y -

g wj =)ol Tk, Wiz o) M Ao o] dho] B FAAFTFAA ofd

A
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4 FEE S oy AF 18 AZS WY E SR ARALES F BA A
o $3 e wal7t 2 4 Atk
(2) B§x| B H;

h—‘h

(D) Phytone peptone, glucose, agarS 1Le] SF/F°l ¥ 11 FS W7HA| 71E 3 Z+ =9lt}.

2 40 ml2] phenol red &Y 2 * O HA| Y ojFT}. |

®) 6 ml2] hydrochloric acidE #] S HA g o] FT.

@) cycloheximide2} GME #*] 2 H A o] Ft} (FF 5%+ cycloheximide 500 pg/ml, GM 100
pg/ml).

®) 118 T A 10& 7} autoclaveJHrt.

®) 0.1 g2] chlortetracycline HCI-Z 25 ml2] sterile distilled waterol] <1 H wjX]| & ES5UA %
SE=Y

@ BT tubeo] F3F 5 AH S TET

(3) Alel &

@D FJFE AAE BZ F 28CTUHA 30CAA vgsted 743 144 H BRI} Q) FA: i
z] o] A Z+o] yellowol| A red2 W3H 3 YA S+ geophilic keratinophilic fungiZ} vl F 5
9) &2 olu| gt} (+) control 2= T. mentagrophytes=-, (-) control 2= C. albicansE A}-& 3Tt

B FoA: ujF 2 FLUo] A FHo] HAo] & AL false positived F A, AT HA O]
d dFE @7 stollA #ESt A FAVIE L= QLQQ.

6) Christensen urea agar

Urea agar base 29 g

Distilled water 100 ml

Agar 15 g
|_ Distilled water 900 ml

(1) A =5

2 o] EH]3tE ureaseo]] st ureart E3 & ujx]e] A 7Zo] yellow (pH 6.8)°l|A] red
(pH 8.10]4H)Z W Alo] 5l AL o] &3l Ao 24 F=2 atypical T. mentagrophytes (F73)<t
atypical T. rubrum (S73)= 4 3517] st A3

(2) B X| 2t== -

@) Z%4 100 mlol urea agar base 29 g =<2 O3 B A HA & THA|A BAIH
Z22= 900 mlol] agar 15g2 Fo] 719 3ld H2Ac} 121 Tl A 158 B st S0TE
47T

G DT @ Hr7tst] & £§5l] B @ tubedl] T3 F AlH S THET

(3) Al &

QANEE AFE AT F 25Tl st 723 142 F B2 I

@) <¥Ad: wjR]e] M 7Zo] yellowol| 4] bright pink2 ¥H3H FAoltt. (+) control= T. men-

- 20) -
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tagrophytes=-, (-) control=. 7. rubrum-= A3ttt A9 3 AT O 2= T. rubrum, T. ver-
rucosum 2 T. violaceum (1 73 2} A])o] )t} |

B FYH: 5= isolation medium©| transfer=| 2| =5 FoJ3tr}. L3+ A|H T 22l
EAl Al olsled LAHZR 52 & W GE Aolojof g} Ao olste 2 d¥

o Fido] e 4 9tk

7) Trichophyton Agar # 1~ # 7 (Difco)

Trichophyton agar [~ VII 59¢g
Distilled water 100 ml

—— b — —

(1) AbE 2 .
u] F-AMd 7ol o §F nutritional testE A| 8 517] 9] gk v x| o]t} = £ 3} vitamino| Y} growth
factorE 8 7dle= A2 S ol &5t A FAMVGT S T8t WHolth ZF vjx] o] EAL &
3} 2},

Trichophyton agar #1; vitamin free casein hydrolysate

Trichophyton agar #2; agar #1 + inositol 50 ug/ml

Trichophyton agar #3; agar #1 + thiamine 0.2 ug/ml & inositol 50 pg/ml

Trichophyton agar #4; agar #1 + thiamine 0.2 pg/ml

Trichophyton agar #5; agar #1 + nicotinic acid 2 ug/ml

Trichophyton agar #6; ammonium nitrate base

Trichophyton agar #7; agar #6 + histidine 30 pg/ml

(2) HiX| 2t== 9.

% 75 100 mlel] Trichophyton agar 5.9 g2 =9l t}-& tubeo]] ¥F3Ht}.

@ 121 CollA 1287 EF3t] AR S THETH

(3) Al &

O ANEE IdS IxX1Imm F= APRL] T HF F 25CoNA vl Fste] 7€ 3 149 5
3o}

(2) Trichophyton agar #1oj| A 2] AJ AFokAba} 7} wj x| o A{e] AlAF okAFS W] wdlch. T. ron-
surans2}t T. violaceum-2- thiamineol| t] s}, T. equinum-S nicotinic acidol] ™) s}<], T. verrucosum
+ innositol¥} thiamineol| s}, TS+ T. megninii— histidineo]] tf s} 9 7432 el i),

B) 9] A isolation mediumeo] transfer%] 2] &&= 9] st}

8) Casamino Acid Agar

Casamino acids (vitamine free)(Difco) 2.5 g
Glucose 40.0 g
Magnesium sulfate 0.1g
Monopotassium phosphate 1.8 g
Distilled water 1L

Agar 150 g
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(1) AP =58

DifcoA} 2] Trichophyton agar #13} 5 < g+ 7 o| t}. DifcoA}2] Trichophyton agar series+ =18 ©]
B2 Aol B2 agar #12 2| F] UEo|M ALEste Ao A8&AHY + AH.

(2) BHX] Rt=E= H:

T 1Y =24 AE<S 52U v tubed] £ F3HT

@ 121 CoA A 157 B st AMH S THET

(3) Al U

D AEE AHFE 1xXImm F = APHE Sl HF T 25T A vl st 743 149 H
- gla=g

@) T. tonsurans, T. violaceum, T. equinum, T. verrucosum 2 T. megninii— &3 A 5ol 3+ &
742 Ye ez 4] JAE S BREY 4 AT

B) F2] A: isolation medium©o] transfers x| &% = F29] 3t}

9) Takashio medium (Diluted Sabouraud’'s medium)

r Glucose 2g l
Neopeptone lg

Magnesium sulfate lg

Monopotassium phosphate lg

‘ Agar 6¢g
Distilled water 1L

(1) AL F&
3| F-AHG 7t 9] sporulationS FZ1A| 7] = v ]| 2 A 53] wujA| @ A] AFE-EH T
(2) i X| 2t== ¥ "1, v R o] A =¥ E =

L =) 3 AbEe] B4 AEH THL AT A

A AAAH 2 o 43F2 HFAMSHo] EHA ey AR AA A HdHde s £
N 9 RAAFS g BA gon Ao metd £3 Rene A7) W% =g
o= S 2 yatd| A= T. rubrum, T. mentagrophytes, M. canis, M. gypseum, E. floccosum,
T. verrucosum, T. tonsurans, T. schoenleinii, T. violaceum 2 M. ferrugineum?| 10E°| & 2| 7} A
B350l gt Mt HRARFES SHteT olA ASRE s)Ze deiA e oA
7}YA] vl 2] & AL§-ste] T} g3 physiological testsE EF AA|dt] He AL A|ZF 9 d] &9
duletn @ 4 glon, A2 e Wd 4 A 54 0% BeA 2 % dgn
M7= o) :LFHL} v ¥ Z3+2] colony morphologye} Eu| 73 A &z AAYT 71X 53 S
EA]ELE:" ]-—1—1‘:‘,]% ‘T‘E-:-il -q“r"q"”'ﬁ'aa v"‘é‘r/\l UE' uﬂib c:]a-"-ﬁ]-ﬁ:]ﬂ};ﬂ
B3 UL AATE FHo) A4 BE FFEE AT o9 YEE el £ @ 8
2o SR AT BAS NPT ZHAUNE AU 54 AHE AL 5

Moy
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1) 9 53} 31zt2] A S dAYA| (chroramphenicol)7} E 3= o] = APHBIA] 157 (SDA,
PDA, == Potato Dextrose agar-Corn meal-Tween 80; PDACT vl 2] )¢} &+ A 2 X A 7} 2
&tg]o] ¢l 3 Hu)x] (Mycosel B ] T== SDA with CCG)e] F71A] v R| o] v &3 A= 15
Ao 23] 7§E I 5ol 9 FAMG T, yeast B 7] EF mouldE £ g

2) JHAIAFOZ AZEE A F LEHA 2 A2 U= 7|29A #Eeta, yeast R
71l mould2 @ F ¥ 3] BAMATF S PDACT vl X =+ PDAC) HFdlq &ul & A 7T

3) Yeast 2 7€} mould FANANE & YU Z L&A S5l gEo AT E2A 2fn|7t
AE Ao Z Atg 7} 5 AL SDAC &Fujdst] 5% = star, Y F-3ol| detste] Auf <t
= 833t

2. 2 CtA|: Immediate recognition

BasEe #5F7F EAAQ 253 U o= vl 4E colonyd] &< % &w|7R St
o] Bz A7 (LPCB mount T+ slide culture)Wt 7}X| 1% &% F4 o] 7}5 38t

1) T. rubrum: 3 A ©] white, cottonyd} il ©|tH ol blood-red pigment7} ¥+2H%| ™, tear drop 5 <
©] microconidia’} 2= th. PDACT v A oA A A& 2% 10% KOHE H A & uf KOH & of
colonyel] ¥t}

2) T. mentagrophytes; granular 5=3= powdery surfaceZ 7}%| 11 57 A <l grape-like microconidia}
macroconidia 2 spiral hyphae7} ZZ¥Et}. Cottony typeo| A= 5% A <l microconidia®} spiral
hyphae7} &2 5= 45+ %l 7I&3siH

3) M. canis: YWAHG O 2 B o] white, woorly surfaceZ 7}x 1] SIHo| yellow 3}t}. Ma-
croconidia®] o] A & 11 spindle B o] B¥lo] 7 11 Fo] s},

4) M. gypseum: colony2] 3t ™ o] powderystil 5% A<l tan colorE 7}%It}. thin-walled rough

macroconidiasS 7}z th.
S) E. floccosum: yellow-green W A] olive-green A} Z-2 7}2] = colony = 4| microconidiax {1 °]
club-shaped macroconidia7} ¥+ 2 t}.

3. 3ctA|: Minimal testing protocol

wope] BARo 2 BAGA FHo| HA Gk AS theo) 47kA HALE AAlEe] B
(Table 2).

1) Vitamine-free Casamino acids agar (Trichophyton agar #1)
2) Urease test

3) PDA (7] €} T. rubrum®] A A& A4 S ZZ A 7] = v A])
4) Mycosel at 25T & 37T J

D%
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Table 2. Summary of conventional mycolocal tests for common dermatophytes

Rpecke a7 days  OOwh 37T o GO PDA  perforation
T.. rubrum — + + -
I. mentagrophytes + + - i
I. equinum +- + - =
T. terrestre + dose not grow = +
I. raubitschekii + + + -
I. violaceum — £ = -
T. tonsurans . £ 3 = 5 & A
M. canis + “+ = L
M. gypseum + +- - 3
E. floccosum + + = -
I. verrucosum - + = =
. megninii -/ + + .
M. persicolor -+ poorly grows - 4

1) Vitamine-free Casamino acid agaroi|A{ & X2} o}

A.

B.

Urease test 4] (no change: yellow) 91 73 %

A-1. PDAC<]| A blood-red pigment ¥/ o|™H T. rubrum
A-2. PDA9]| A4 blood-red pigment -4 ©|™H atypical T. rubrum, M. audouinii

Urease test%F4] (bright pink) 91 73 %

B-1. PDA¢]| 4| blood-red pigment 4] o] ™H

I. raubitschekii, T.megninii, bacterially contaminated 7. rubrum (1. megninii— Tri-
chophyton #6°l| A A 70| b=y #7| M= 3 4)
B-2. PDA}| A] blood-red pigment7} 2% X] ¢S o:
B-2-2. 37 ColA A2t
I. mentagrophytes, bacterically contaminated 7. rubrum, T. schoenleinii, M. audouinii
B-2-3. 37 Co A A&7 = ) A Ae] A 5 o] 9o

M. persicolor, bacterially contaminated T. rubrum
B-2-3. 37 CoA A X}2}t&R| O H: T. terrestre

F7FsA el a3t 745+ THA] colony and microscopic morphology®} in vitro

hair

perforation testS ©| 83l F 4 3},
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2) Vitamine-free Casamino acid agaroi|A{ & o+ X}t uf

Trichophyton agar #1 ~#7=- ©]-835}<] vitamin requirment tests & A| T}
A. T. violaceum (thiamine & &, Trichophyton agar #4)
B. 7. equinum (nicotinic acid 8 8, Trichophyton agar #5)
C. T. tonsurans (thiamine & 2, Trichophyton agar #4)

D. 7. verrucosum (thiamine & inositol & &, Trichophyton agar #3)

4. 4 ctA|: Maximal, definitive protocol

ok THAGES 71 2e] AFEA A YL BT S5 1Y S8 FHe
g g goe) 77hR PARS SAlG] AAEE 9t o]sh 2 e Azka} v go] B
ol Eu g AFL =& 3td H A= reference lab. ©] Y quality control 8- test 7 2] F % ol o]
8% %+ Aot

1) Mycosel at 25TC & 377C

2) All 7 vitamine and amino acid requrement test media

N

3) Hair perforation test

4) Polished rice

5) Urea agar

6) PDA or other 7. rubrum pigment agar
7) Slide culture

o /17 vitro hair perforation test

(1) AL 25

2uto)] A #e] 7ol 23] 'perforating organ'c] 2t B2l A F2 H7] S| HF
S gyt A7) = A& o 2 A F= atypical T. mentagrophytes®} atypical T. rubrum= 718 3517] ¢

st AR&-3HT}.

(2) Al U

@ 24 o]} oz} o]Hole] TS Fatod MARZ Z A X F Sl W tap water= rinsedt
o 2 2. Y83 F BHE lom F o] Zo| & A BT,

@ BFE AL petri dishol] 2=% 0.05 % yeast extract £ & 5Sml & =T

Yeast extract 0.125 mg
Distilled water 250 ml

& 1070 B = v gl Toj=t
S 1 loopH A (5] =% sporeE ©| &) v x| o] E]ETh
F ol F A ot AEE AR ARHE 2~3709 BES AW

s 95
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X LPCB @413t} Ba@th. jF 2 A o] ThA] BT

®) F2]A: %Al control = T. mentagrophytes=S, /3 control2 T. rubrum-2- ©| &3t} | 2 &
d}o] erosionS BT 4 Y +=d EA AQl perforating organy} EEF 35X FE = 3} Ze~
] petri dish Et}= f-28] 7| F& o] &3dl= Zlo] BA7|E WA S 5 AAX F. T. tonsurans®]
A dF0 wel S = sAACE #FE F e v o] AP E T tonsurans2] 57 o)
o] &% 4 |ltt.

5. 7|Ef2| Y
1) Mating test

(1) ALS 52

g FAG Tl = 2 o] BEZl dF 5l Ut HEAR] ol 2 T. mentagrophytes®| 73
9 1 2+A 38 © 2 Arthroderma vanbreuseghemii, A. benhamii 2 A. simii7} &4 Ut} e of
W dFE 1 413 wl & AR W, ARESo] FxE7F o] R XA FAAHAHE 1
F7o 5L B WY 4 AT WD ol '+ FAX —FAAE & 57} Y} E
& @ Ao EEFE oW T 9 P 1 W RIS S 5 Yow 1 #E9 9
A2 2 X3 RY S FHE 7 AS Aolth. = mating test= I H o] T/FFAH, Ale S R
514 Ao o] 88 4 YL ol

(2) Al ™ 2t T. mentagrophytes2| 73 F-

(1) Takashio2] 1/10 Diluted Sabouarud's mediasS AFHU|R| 2 3 Juj x| 2 FH Q 3+ FbF A| 2}
Clas g

-4 mating A| 7] 312} St= @ F¢ I dAFES e AFE v Rl A 1~2F vl FSHA

deol ST BH (XA B0l AT ZH)E £H| s =T

@ HH A 9] Hell & 329 WMo 2 Y g3 dFHE S EAISHA &

@D ANAY 7379 AP S 05~1ecme HH S T3 HEFeA =

NZ TR Aolo] Lot Wee BRI

®) F9H: A2 ascosporeE ¥ 3§53l )+ mature cleistothecia®} ascospore S ¥ ZHE 4=

= pseudocleistothecia® o] £ 4= 21t} mature cleistotheciax 3Q+C 22+ & @52 Alo]
ANA F&Zo|l #ZFEW, LPCB €& st BT FH & peridial hyphae (o}% 242 2 5=
=3} hyphae)9} 7| o} & spiral hyphae7} =2] %1 3 el B 6~87)2] 7+& 2] 42 &5
A z2d E 2} (ascospore)S 7HA| 1L 3= AR (asci)o] #EE T}, o] 2| gt asci®} ascospore S HE
gt 4 U= A TS mating test FAdo|gt & F oy FEHe| Lo asci E ascosporeE T
23717 o2 € & AT B3 4P Y '+ F 3 'Y Alo] 2] WEF2S control = 4 A T

2) Molecular biological approaches

¥] B AMG 7o) A% (identification)S F B A 53], wujA|d R A& A2 A& o3t
Folx 1 ey gz g5 HAS doAAY v AFAHRA S-S 7R = 45, = nol
HE AAT AFY A T B TS A2 F Ut WEHA FH I = FHFAETEY F
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%, ¥F (taxonomy), 918 ¥o] AESHA B (phylogenesis) 2 &M AT (subtyping)S ¥ 3}
she TFEe A7 Hokd] QlojA 7o) WFetH HAE S BeaE shte] APy oz

(1) _;on| s I:'H‘:“’k

el el shA WNE 088 4 gon, A7atel Aelol we} dds Woh 19
DNA extraction®]] 100 ul A %= (2F 200 ug)e] Zlsto] H 2 3kd|, 1.5 ml E tubeol| harvests} . 33]
A T 300 ule] S 742 washingate] (71 Al vortex & 12,000 rpm, 5E-7F YA E-2]) A o o
H 2] 32 DNAFZ A 7}A] -20C o A] B B3tk DNA extraction 2 A o] 1X TE buffer2 3h ¢
washing g+C}.

® E47<) WA (SDA £)8 AFg3to] HuuF T APEuFE 202 e W loopr}
AZFg 7| FZ2 o] &5t Il X HFS E2 (harvest). yeastQl 73 -$-= 4 7l harvest=] U A}
B BFE S F AeH, v o3 29F0] US F B2 g washingS
gk,

(2 PDB (potato dextrose broth)e]] 2 €}ul] &F

500ml flaskel] PDBE 150ml S5 A Yol 311 121 ColA] 15F-7F autoclave 3t TF-& #2 Z =
S X' njEsith. 1-27Y & FE3] v gl = H 50 mle] cone tubeol] &7 4] 3,500 rpm
B A B 2lsle] 3 E harvest 3tk T A] A A EH #F3F2 1.5ml E tubeo]] A ‘%—E—D}
se AFS THe 1S % 9o} A4 2 DNA worke] = o] 24 Be o] Basha o

s
0

P
L

e

O

'l:!

51 =
scale-downsle] vf eksld &= F-Hlbs)ot
702 9 cm AR flo| A D AV = AEtA] AEgE FA 9 (peritoneal dialysis film)
=7 1 Yol AFS &% HZEI}. oF 3~5709] 1.5ml E tubeo)] v ¢ 538 2 HF LS F]
g4 glons $e wgos Alndn
4) 9 cm 2 7F petri dishel] SDB (Sabouraud dextrose broth)S 5 ml %] & #& # &3l 1
2 (% A9eA gx) wEac 1~259 F ball RoFe] 2 F Poje &
Ao, vl el S A =% cone tubeo]] SAHA YA FE2]std & 2 harvestdHr}.
o 22 E Xl+ DNAZL| extraction
A7) DNAZ #2381 BA S 5 A7) AL 7 AZ0L 37a 5, 54 og 77
cell debris®} protein A+ 2 F-E ZI 2] DNAE AA|st= A2 Yz 4 Yt} X
< O E Al X259 v|stq EHsIE=E o]F AH A A o| 2ol ) oA
w8 % gom, A7Ae tet cheFa W] AAE T Yok B oo 2
231w A = DNAS] $4b0] gl 21 DNAS] 3% Wi o2 ALz foh o] W e 734
o] ] of] .= Aspergillus, Penicillium, black fungi (<|; Exophiala) 2 % 33+ (<l; Mucor, Rhizopus)
o AFEY #Ho| = dEF e AT H L83 4 o, RAPD(random amplified po-
lymorphic DNA) analysis 1} specific primerE ©| &3t 5% & ¢3¢t PCR2 & u] ¢} sequencing &
I A2 ¢ g 52 DNA workdl| AH&E & &= WHolo.

——i

-

(D Lysis buffer
200 mM Tris-HCI (pH 7.5), 0.5 %w/v SDS, 25mM EDTA, 250mM NaCl (& A 2 lysis buffer=

o
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S50ml Yt == 7359 o & So]X ™, 1M Tris HCI buffer 10ml(pH 8.0), 10% SDS 2.5ml, 0.5 M
EDTA 2.5ml, 5M NaCl 2.5mlZ 4] & ¥ DWE 50mlS 230 & ¥ 13} 7 autoclave $r}.)
2 Conical grinder

« MY

@ Z & TE buffer= washing 3T},

2) 300 ul9] lysis bufferS 3 7} 3+cy.

(3) Conical grinder=2 %3] ¥4 A] 71t}

4) 150 ple] 3 M sodium acetate-8<Y 3 7} g},

® 100 Tl A 1583t T3t

6) -20C oA 60E7F B A3}

@ 12,000 rpmol| A 587 YA 2] gt}

2 A S F 5t PCl(phenol-chloroform-isoamylalcohol 25:24:1)= ©¥ 2 & | A sl A A
g At

© 100% EtOH ((t+ 99% propanol) = DNAE %] A A 71 ¢},

70% EtOH=. washing ¥ F 3} 2 25 gl 31 Jd A7t

@D 50 ple] DWol| 8-3] 8l 254nmol| A 2] ODE FA 5l F=& A}

"-|.|._

& 2 8
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. M2, A8 T. mentagrophytes®] 1P 1 IS5 dTH F35H3] %] 1984; 22
610-9

9. AT, AFTT, A7 %, AT HFAFANA E2=2 T. verrucosume| X 3H2 3.
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10. 4 71%, T8 A, HF5: AFA G B4 St A £ € Trichophyton 22 X 8A A4}
= ot o E. e R sH3] ] 1997; 2: 129-43
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* KONCPA A 210 &9

1. Liu HN, Lee DD, Wong CK. KONCPA: A new method for diagnosing tinea unguium. Der-
matology 1993; 187: 166-8

2. A3, zw7). 2PAFZe) Ao Yol KONCPA Ate] A3 o9, thgks) ¥-2}8}
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Useful distinguishing features of dematophytes

* hair fluorescence

* hair perforation

* hair parasitism; endothrix, ectothrix
* nutritional requirements

* salt tolerance

* temperature of growth

* urea hydrolysis

* microscopic morphology

* colony morphology
Important features of fungal colonies

* growth rate on Sabouraud's dextrose agar at 25C ~30T
* color; surface, reverse, agar

* topography; flat, raised, heaped

* texture; smooth, fuffy, granular, suede, velvety

* pattern of colony folding; cerebriform, crateriform

* miscellaneous features; diffusable pig.,

Slow growing dermatophytes
T. violaceum, T. verrucosum, T. schoenleinii, T. concentricum, 1. yaoundei, T. soudanense
Microscopic features of fungi

hyphae:

asexual reproductive structures

* septation

* patterns; raquet, spiral, favic, chandelier, nodular body

« B =
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* pigmentation

* vesicles or swollen cells

Dermatophytes identifiable by hyphae

M. audouinii; pectinate hyphae, M. ferrugineum; bamboo hyphae, T. schoenleinii; racquet hyphae,
T. vioaceum; tangled hyphae

Conidium (conidia):

reproductive propagule produced in the absence of nuclear recombination, thus representing
anamorphic or asexual reproduction

+ macroconidia: the larger of two types of conidia produced in the same manner by the same fungus

+ microconidia: the smaller of two types of conidia produced in the same manner by the same
fungus

F2|Lt2tol|l M Z2| = AJAE T FARS T

Epidermophyton floccosum, Microsprum (M.) canis, M. ferrugineum (synonymy. M. japonicum,
T. ferrugineum), M. gypseum, Trichophyton (T.) mentagrophytes (synonymy. T. gypseum), T. rubrum

(synonymy. T. coccineum), T. schoenleinii; T. tonsurans, T. verrucosum, T. vioaceum (synonymy.
T. glabrum)

Epidermophyton floccosum (Harz) Langeron et Milchevitch 1930

synonymy. Trichothecium floccosum Harz 1870; Trichophyton interdigitale Sabouraud 1905; Tri-

chophyton cruris Castellani 1908; Epidermophyton inguinale Sabouraud 1910; Epidermophyton
cruris Castellani et Chammers 1910;

colony appearance:

* slow: growth
* texture: membranous becoming felty to powdery

* color: yellow to khaki on the surface; chamois to brown on the reverse
* pleomorphism

* folded thallus on subcultures

MICroscopic appearance:

* macroconidia; club-shaped, with thin, smooth walls, solitary or in groups

* microconidia; absent

2 BY
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* chlamydospores formed in large numbers in mature colonies

* pleomorphism; cultures rapidly manifest pleomorphism, in which white, atypical sectors soon ar-
1se on the colony surface.; deterred by maintaining strains on Sabouraud glucose agar containing
3 to 5 % sodium chloride.

Remark: distinguished from other dermatophytes by its restricted, yellow to khaki colonies, its

club-shaped macroconidia with thin, smooth walls, and its inability to form microconidia
Microsporum Gruby 1843

* From a taxonomic point of view, Microsporum 1s distinguished from Trichophyton and Ep-
idermophyton by its fusiform macroconidia with rough to echinulate walls.

* In practice, the 1dentification of many species rests primarily on the appearance of the ma-
croconidia, since the microconidia are not sufficiently distinctive to be useful for this purpose.

* Some species producefew or no macroconidia. The production of macroconidia can be stimu-
lated by cultivating isolates on autoclaved rice grains, on potato glucose agar or on Sabouraud
glucose agar containing 3 to 5 % sodium chloride.

* Absense of conidia, the colony appearance and certain physiological tests are used in iden-

tification.
Microsporum canis Bodin 1902
synonymy. Microsporum felineum (Bodin) Mewbomarz 1902; Microsporum lanosum (Bodin) Sa-
bouraud 1907; Microsporum pseudolanosum Conant 1937; Microsporum simiae Conant 1937;

colony appearance:

* rapid: growth
* texture: downy to wooly, radial groove
* color: white to yellow on the surface; yellow to yellow-orange on the reverse, rarely pale

* culture on autoclaved rice grains: good growth, white mycelium, yellow pigment
MICroscopic appearance:

* macroconidia; numerous, spindle-shaped, somewhat recurved at the apex with a thick and
echinulate cell wall, containing up to 15 cells

* microconidia; club-shaped, infrequent

Microsporum gypseum (Bodin) Guiart and Grigorakis 1928
colony appearance:

* rapid: growth
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* texture; downy becoming powdery to granular

* color: beige on the surface; beige to red brown on the reverse,

MICroscopic appearance:

¥+ macroconidia; abundant, ellipsoidal to fusiform, symmetrical, thin-walled, containing 3 to 6 cells
with rough or echinulate surface

* microconidia; club-shaped, moderately abundant

Trichophyton Malmsten, 1845

* From a taxonomic point of view, Trichophyton is distinguished from Microsporum by its smooth
walls.

* For the identification of many species, it is especially important to examine the morphology of
the the microconidia.

* In the species which are normally sterile in culture, the colony appearance, certain physiological
tests, and sometimes the ype of the lesion will prove usefull 1n 1dentification.

Trichophyton mentagrophytes (Robin) Blanchard 1896

synonymy. Microsporon mentagrophytes Robin 1853; Trichophyton gypseum Bodin 1902; Tri-
chophyton granulosum Sabouraud 1909; Trichophyton radiolatum Sabouraud 1910; Trichophyton as-
teroides Sabouraud 1910; Trichophyton interdigitale Prestley 1917; Trichophyton pedis Ota 1922;

Trichophyton mentagrophytes var mentagrophytes

colony appearance:

* growth; rapid

* texture; powdery, granular

*x color: white to cream on the surface; brown-tan or red brown on the reverse,
Trichophyton mentagrophytes var interdigitale

colony appearance:

* growth; moderately rapid

* texture; flat, downy

* color: white to cream on the surface; light-yellow, or red brown on the reverse,

MICroscopic appearance:

* spiral hyphae; often present

.34 .
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* microconidia; unicellular, round to pyriform, in closely rebranched clusters or along otherwise
undifferentiated hyphae, usually numerous, sometimes rare in anthropophilic isolates

* macroconidia; multiseptate, mostly club-shaped with thin smooth walls, solitary, often absent
physiologic tests:

* urease test: positive

* hair perforation: positive

* growth factor requirements: none

* potato glucose agar, cornmeal glucose agar: production of red pigment on the reverse of the ma-

jority of isolates which remain unpigmented on Sabouraud glucose agar.

M. persicolor

* resembles granular, zoophilic 1solates of 7. mentagrophytes
¥ poor, suppressed, surfaced growthat 37C on Sabouraud agar

* BCP- milk solids-glucose agar; sky blue color
* rough-walled macroconidia on 3% to 5% salt-amended Sabouraud agar

Trichophyton rubrum (Castellani) Sabouraud 1911
synonymy. 1richophyton purpureum Bang 1910; Trichophyton coccineum Katoh 1925;
Epidermophyton rubrum (Castellani) Sabouraud 1910

colony appearance:

* growth; slow to moderately rapid

* texture; downy, sometimes powdery
* color: white to pale pink on the surface; typically wine red, sometimes brown, yellow or even

uncolored on the reverse,
MICroscopic appearance:

¥ microconidia; numerous to rare, unicellular, club-shaped to pyriform, solitary along hyphae or
sometimes in cluster

* macroconidia; multiseptate, pencil-shaped or cigar-shaped, often absent
physiologic tests:

* urease test: negative

* hair perforation: negative

* growth factor requirements: none

* potato glucose agar, cornmeal glucose agar: production of red pigment on the reverse of the ma-

jority of isolates which remain unpigmented on Sabouraud glucose agar.

o B
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T. megninii

one of the most difficult dermatophytes to recognize on initial examination identical to 7. rubrum

grow on ammonium nitrate + histidine but not without histidine differentiation between 7. men-
tagrophytes and T. rubrum

Trichophyton tonsurans Malmsten, 1845

mahogany-redform, sulfureum form
colony appearance:

* growth; slow
* texture; variable, suede-like, sometimes powdery or velvety

* color: white, beige, pale yellow (sulfureum form) or brown on the surface; yellow, dark brown

or red brown on the reverse, microscopic appearance:

* microconidia; numerous, of varing shapes and sizes (pyriform, club-shaped, or balloon shaped)
* macroconidia; rare, sinous, with thin smooth walls physiologic tests:

* urease test: positive

* hair perforation: negative (sometimes positive)

* growth factor requirements: growth stimulated by thiamine
Trichophyton verrucosum Bodin,1845

colony appearance:

* growth; very slow; more rapid at 37C than 25C

* texture; glabrous, sometimes lightly downy

* color: white, sometimes yellow or greyish on the surface; no charateristic pigment on the reverse,
colony patterns of 7. verrucosum on Sabouraud's dextrose agar at 37 C

Type 1 1lldefined, whitish, discoid colony

Type 11 illdefined, slightly yellowish colony with coarse radiating folds
Type III wellldefined, whitish, discoid colony with diffuse fine folds

MICrosScopic appearance:

* microconidia; club-shaped, often absent
* macroconidia; rat tail shaped, rare

* chlamydospores in chains

o D -
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physiologic tests:

* urease test: negative
* hair perforation: negative (sometimes positive)
* growth factor requirements: thiamine required, and also often inositol gowth pattern of 7. ver-

rucosum and T. tonsurans trichophyton agars

Tri. agr: tnnichophyton agar
T.V: 1. verrucosum

T.T: T. tonsurans

S N
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