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Workshop Dermatophytes &%

Taxonomy of fungus

Class Hyphae Sexual spore Asexual spore
Zygomycetes aseptated zygospore Sporangium
Ascomycetes septated ascospore Conidium
Basidiomycetes septated basidiospore Conidium
Deuteromycetes septated not found Conidium
Kgto] 2
FA el o B Fralo] WAEA ek A4 AAH BF

EH1F Deuteromycetes

Ascomycetes: T]F-E2] HAT Yeast: E¢Hd g
Zygomycetes hyphomycetes: &AM (hyphe: web + mykes: fungus)

Basidiomycetes: HA black yeasts

Dermatophytes] &5
Deuteronycetes-hyphomycetes
Ascomycota - Pezizomycotina - Eurotiomycetes - Eurotiomycetidae - Onygenales - Arthrodermataceae

Anamorph (57 Al ) Teleomorph (-3 Al tif)
Trichophyton Avrthroderma
Microsporum Arthroderma
Epidermophyton -

ol w2 &7

Anthropophlllc
Zoophilic
Geophilic

wiel WSk JEA 5 - wAES EF — multifactorial
T. rubrum complex: 1&] ¢}3o] shiz F3d.
T. mentagrophytes complex: U2 522 &5H3) vz
T. mentagrophytes
T. interdigitale, T. erinacei, A. benhamiae, A. simii
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A<= (1976~1995)
T. rubrum 81.7%,  T.mentagrophytes 5.8%, M. canis

E. floccosum 1.0%, T. verrucosum 0.6%, M. gypseum 0.2%

M. ferrugineum 0.04%,  T.tonsurans 0.03%, T.violaceum

T. tonsurans (1995), A. benhamiae (2004), T. erinacei (2008)

2

Very common: T. rubrum, T. mentagrophytes (T. interdigitale)
Common : M. canis, M. gypseum

Rare : T. tonsurans, E. floccosum, T. verrucosum
\ery rare : T. violaceum, M. ferrugineum, T. schoenleinii

Dermatophyte HHQF
1. HiX[Q] BF

oyl

=2 10—
Sabouraud dextrose agar (SDA), Mycosel agar
Potato dextrose agar (PDA): conidiation =71
Cornmeal with Tween 80: conidiation =%, T. rubrume] #& A
Dermatophyte test medium (DTM): phenol red
54 4%
Christensen urea agar
Trichophyton agar #1 - #7 (Difco)
Takashio medium (Diluted Sabouraud medium): 88

PDACT (Potato Dextrose Agar-Corn meal-Tween 80)
1986\ ol AM<e ulgrde] A
SDA -3t Z At A gk ZAo] yehA b
WA Ao Ageic.
T.rubrum -5+7-2 #2& A, KOHIZF4 &5
wAAkE 2 E9A
T. mentagrophytes®] ©}3 -
FEHA Al

o

5.7%
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C. albicans ¥ 2} =3

z4
Potato dextrose agar (Oxoid) 209
Corn mel agar (Difco) 20¢g
Peptone 49
Tween 80 6ml
SHT

1L
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Y o8 Folx F=t

AP EiA] -FE g e WAl APEES H SR (12)

A& S8 Witk A3l E7]% contamination] ¢<le] F).

A7)} cycloheximide: BI%|7} Z43] A& & (601C) #7}stc),

15 olulel] ALgEI} 377 Al 9] gt
Alex] RS WEetel 4TAN B

Be ¥ A4

5 HF 4 HiY

TubeE 27 o] AHESt) e HE WS 3Fwste] AHEE = Utk

Hi A el BA o vpErh: wiA] SO0 ZA E3AY AHFo] <tel AEE 9
Aseptic - Alcohol lamp YollA] & 4L A gsic}

Cycloheximide 2> A} gl 27H4] wiAl& AR&-gir),
25°C 2} 37°Cell A v ggtet.

6. False negative (Hi 0| Qtz|= AR)

L 1y O
AFL ARG S WA PE Y, mAS 2
LHE A e wx], o] A, A A E 2R

Dermatophytes =%



.

3
SE7F B S o) AL, A2
]

Contamination: ®to] #2}7] el vj#] HAS gt}

Algtell @A

7. ContaminationS Z£0|= &

o] ®aolA SAlel AF sk w2 7] wbeell Hi<

ArE S AR, mite AA- Yz E
LA MAE AFEEHA etk
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7 a5 S dISE 25T

8. Pathogenl} contaminante #t&

o] Waol A FAlel AF ko] vk

o2l 7He] tubeol] FAlel B

AIZE PR A o e

HHE-5le] &0 %W pathogen O 2 FEHeic)

AAE AHAT FHE o

Dermatophyte S
1. Colony2| Sot& &

A
A o] g

Az g, e

Topography: flat, raised, heaped

Texture: smooth, fluffy, granular, suede, velvety
Pattern of folding: cerebriform, craterform
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Hyphae
Septation
Pattern: spiral, raquet, chandelier, nodular body
Pigmentation
Vesicles or swollen cells

Conidium (conidia): asexual reproduction (<> spore)
Macroconidia: size, number of septum, shape, wall thickness, surface
Microconidia: shape, group, ARl 2] F-2F 4

3. Me|A ZA
ZREHE AL Urease test, Growth factor requirement

4. WHHAIE Mating test

Dermatophytes SA9| 2HIXMOI Key

1. Rough walled macroconidia present Microsporum

1a. Smooth walled macroconidia present 2

2. Microconidia present Trichophyton

2a. Microconidia absent, Microconidia in clusters, beaver tail shaped --------- Epidermophyton

-10 -
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Dermatophytes: 3 genus

Workshop

Macroconidia Microconidia Involved
Microsporum numerous numerous skin, hair
SPp- spindle-shaped

thick walled

spiny surface
Trichophyton rare Numerous skin, hair
SPp- pencil or fusiform ol wel 545 nail

thin walled

smooth surface
Epidermophyton numerous not produced skin, nail
SPp- boat-shaped

thick or thin walled
smooth surface

[. rubrum

237445 slow 149

e,
Colony & €l
¥ £9RY (fluffy), white to buff

v E=A >prown, yellow, no-color
And &4

Microconidia: numerous to rare

tear-shaped, solitary along hyphae

"H71Ee AL ek B

Macroconidia: rare, pencil-shaped

[. mentagrophytes

oX,

ZF4=1=: moderate, 7~109
==
o 1T

N

var mentagrophytes: zoophilic

var interdigitale  : anthropophilic
Colony Jel: wj-$- t}F

zoophilic - €& (granular)

anthropophilic - =3 (downy),

? 0 go g lateraland

peg-shaped
o0
=

cylindrical




Workshop Dermatophytes &%

28 (powdery), E5oFE (persicolor)
Powdery form: Radial or concentric fold
HlH: brown > colorless, yellow, red

And 2
Microconidia: very round, clustered
Coiled spiral hyphae
"EEgo) 9t PB

Macroconidia: 7}, thin walled

T. rubrum vs T. mentagrophytes
PDACT
R A
KOH = /55 &5 T.rubrum
du7 24
T. mentagrophytes: coild hyphae, clusted microconidia
Hair perforation test: T. mentagrophytes: %
Urease test: T. mentagrophytes: %4
Bacterially contaminated T. rubrum

T. raubischeckii
I. tonsurans

4745 moderately slow, 12

variable size
_ and sha
Colony & Ef %
& 3} %
Sulfureum &: A=z balloon
Mahogany-red &: forme

Agelle
[e)

o] % #4 Bu, e e

vl Mahogany-red
il B s

Micordonidia: diagnostic

Variable: tear drop, %, "¢, balloon forms

Conidiophore: perpendicular to hyphae

May spiral coils

Physiologic test: thiamine dependent

endothrix

1. verrucosum

A4 very slow 21~30, 37504 oz zjeo)

-12 -
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Colony & €l
Small, heaped, button-like > flat
Texture: glabrous > downy
White —> gray or yellow
vl various, &4 ¢t}
HAu) A A7
AFe]l Furz =} (chlamidoconidia in chain)
Macroconidia: A 2] 2

Physiologic test: Thiamin, inositol Z &

Cn thiamine- and inositol-
enriched agar

M. canis

A 7412 moderate, 6~102 ©]u]

Colony €|
¥: whitish, fluffy, YAMS 5
AR FAE AR e 2w AU,
Bl deep yellow —> yellow brown

And 2

terminal beak
thick walls

¥ spores in
masses on hair

aix cells
Macroconidia: & 4-3}t}. 5% %

Long, spindle shaped, rough, thick walled

£=%ko] (knob) 2 #, 67 o] Al

Microconidia: a few

M. gypsesum

41245 moderateley rapid, 6 ©]uj

Colony & €l
39 flat, spreading, powdery to granular
Buff —> tan to cinnamon brown (5-3+21)
v variable

And A4

5

- sparse spores perToraiedrraar
Macroconidia: 7]-$- F5-, E7 A o0 hair
Symmetric, rough, thin walled, 671 ©]uje] A3

-1 rounded <—> pointed M. canis

Microconidia: usually

macroaleuriospores

-13-
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E. floccosum

47425 moderately slow, 159 o)

Colony 3l
39 brownish yellow to olive gray or khaki
Lumpy and sparse —> folded, radial groove, velvety

5 hi Fuad
FF B fluffy forma oPores 5
X as thallus ages O :
vl orange to brownish, 7} yellow border

Pleomorphisme] 2 A3 71t}
and &4
Macroconidia:
Hj ¥ Z7]el wdE
Smooth, thin walled, club shaped, round ends
2-6 A|3Z, single or clusters
Microconidia: no

Q o
1
——
=000
o0
FELEFA: T. rubrum : .
ok = Al M. canis
7} 7] A E. floccosum
SRS SR M. gypseum
0 M AT @,

w2 ch
M. gypseum, M. canis
T. mentagrophytes
=t
E. floccosum, T. tonsurans
o9 =t
T. verrucosum, T. violaceum, M. ferrugineum, T. schoenleinii
T. concentricum, T. yaundei, T. soudanense

F oA
S99l st 44 43
AR BT FRF I, ALl B
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O, H= [l =
Aol I RAMSRte] <k, 54 H 5 AR oiske)xI4tetE] Al 1) workshop Z%F, 1998:
9-29
CA7IE FEAPEe] &b A E dAv A &7, giske]zlsts] Al 33 workshop. 2] %14
2001;6:179-185

4, AAE Aol T4, ke 2 #38k3] Al 62 workshop. 2] % w#] 2005;10:178-185
5. Rebell G, Taplin D. Dermatophytes. Their recognition and identification. University of Miamy Press, Coral

Gables, Florida, 1970
. Larone DH. Medically important fungi. A guide to identification. 3rd ed. Washington: ASM, 1995:161-181
. De Hoog GS, Guarro J, Gené J, Figueras MJ. Atlas of Clinical Fungi, CD-rom ed. CBS-KNAW Fungal

Biodiversity Centre / Universitat Rovira | Virgili, Utrecht / Reus, 2009

8. Kane J et al. Laboratory handbook of dermatophytes. Star publishing Co, Belmont, Califonia, 1997
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Taxonomy of fungus

Dermatophytes =%

Class Hyphae Sexual spore Asexual spore
Zygomycetes aseptated zygospore Sporangium
Ascomycetes septated ascospore Conidium
Basidiomycetes septated basidiospore Conidium
Deuteromycetes septated not found Conidium

EH1F Deuteromycetes

Ascomycetes: T]F-E2] HAT Yeast: S ER
Zygomycetes hyphomycetes: &2HHAM S
Basidiomycetes: HA black yeasts

Dermatophytes] &5
Deuteronycetes-hyphomycetes

FAAA ] WATA e B

%

2
Mo
St

(hyphe: web + mykes: fungus)

Ascomycota - Pezizomycotina - Eurotiomycetes - Eurotiomycetidae - Onygenales - Arthrodermataceae

Anamorph (57 Al ) Teleomorph (73
Trichophyton Avrthroderma
Microsporum Arthroderma
Epidermophyton -

ol w2 &7

Anthropophlllc
Zoophilic
Geophilic

B3o] Wl e EF — EXAESE E5F — multifactorial

T. rubrumcomplex: 1&] o}3o] shiz F3d.

T. mentagrophytes complex: T2 #5202 S93)] Wk
T. mentagrophytes
T. interdigitale, T. erinace, A. benhamiag, A. Smii
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A<= (1976~1995)

T. rubrum 81.7%,  T.mentagrophytes 5.8%, M.canis 5.7%
E. floccosum 1.0%, T. verrucosum 0.6%, M.gypseum 0.2%
M. ferrugineum 0.04%,  T.tonsurans 0.03%, T.violaceum

T. tonsurans (1995), A. benhamiae (2004), T. erinacei (2008)

2

Very common: T. rubrum, T. mentagrophytes (T. interdigitale)
Common : M. canis, M. gypseum

Rare : T. tonsurans, E. floccosum, T. verrucosum
\ery rare : T. violaceum, M. ferrugineum, T. schoenleinii

Dermatophyte HHQF
1. HiX[Q] BF

oyl

=2 -0 -
Sabouraud dextrose agar (SDA), Mycosel agar
Potato dextrose agar (PDA): conidiation =71

Cornmeal with Tween 80: conidiation =%, T.rubrume] #& A

Dermatophyte test medium (DTM): phenol red
55 8%
Christensen urea agar
Trichophyton agar #1 - #7 (Difco)
Takashio medium (Diluted Sabouraud medium): 88

PDACT (Potato Dextrose Agar-Corn meal-Tween 80)
19861 ol A% wadol
SDA -7& # At FAel Zagh o] yehtA]
WA Ao Ageic.
T.rubrum -5-9 {2 A, KOH/EFS
wA2E 2 FA
T. mentagrophytes®] ©}3 -
FEHA Al

& 2=
=

o

[SLNCR
==
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C.albicans S22+ %31

d

z4
Potato dextrose agar (Oxoid) 209
Corn mel agar (Difco) 20¢g
Peptone 49
Tween 80 6ml
SHT

1L

2. HYX| BHS MO Fof AFE

ARG Az E ARgg)

Y o8 Folx F=t

AP EiA] -FE g e WAl APEES H SR (12)

A& S8 Witk A3l E7]% contamination] ¢<le] F).

A7)} cycloheximide: BI%|7} Z43] A& & (601C) #7}stc),

15 olulel] ALgEI} 377 Al 9] gt
Alex] RS WEetel 4TAN B

Be ¥ A4

5 HF 4 HiY

TubeE 27 o] AHESt) e HE WS 3Fwste] AHEE = Utk

Hi A el BA o vpErh: wiA] SO0 ZA E3AY AHFo] <tel AEE 9
Aseptic - Alcohol lamp YollA] & 4L A gsic}

Cycloheximide 2> A} gl 27H4] wiAl& AR&-gir),
25°C 2} 37°Cell A v ggtet.

6. False negative (Hi 0| Qtz|= AR)

L 1y O
AFL ARG S WA PE Y, mAS 2
LHE A e wx], o] A, A A E 2R

Dermatophytes =%
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Algtell @A

7. ContaminationS Z£0|= &

o] ®aolA SAlel AF sk w2 7] wbeell Hi<

ArE S AR, mite AA- Yz E
LA MAE AFEEHA etk

XS vhs ) 575 S8 deA 23
Pl A] Hoh= tubeE AFE-3T)
Cycloheximide, &84 &< F7ket wj=] A&
7 a5 S dISE 25T

8. Pathogenl} contaminante #t&

o] Waol A FAlel AF ko] vk

o2l 7He] tubeol] FAlel B

AIZE PR A o e

HHE-5le] &0 %W pathogen O 2 FEHeic)

AAE AHAT FHE o

Dermatophyte S
1. Colony2| Sot& &

A
A o] g

Az g, e

Topography: flat, raised, heaped

Texture: smooth, fluffy, granular, suede, velvety
Pattern of folding: cerebriform, craterform
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Hook, Scatch tape
Slide culture
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Hyphae
Septation
Pattern: spiral, raquet, chandelier, nodular body
Pigmentation
Vesicles or swollen cells

Conidium (conidia): asexual reproduction (<> spore)
Macroconidia: size, number of septum, shape, wall thickness, surface
Microconidia: shape, group, ARl 2] F-2F 4

3. Me|A ZA
ZREHE AL Urease test, Growth factor requirement

4. WHHAIE Mating test

Dermatophytes SA9| 2HIXMOI Key

1. Rough walled macroconidia present

1a. Smooth walled macroconidia present

2. Microconidia present

2a. Microconidia absent, Microconidia in clusters, beaver tail shaped --------

-10 -

Microsporum

2

Trichophyton
Epidermophyton
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Dermatophytes: 3 genus

Workshop

Macroconidia Microconidia Involved
Microgporum numerous numerous skin, hair
SPp- spindle-shaped

thick walled

spiny surface
Trichophyton rare Numerous skin, hair
SPp- pencil or fusiform ol wel 545 nail

thin walled

smooth surface
Epidermophyton numerous not produced skin, nail
SPp- boat-shaped

thick or thin walled

smooth surface

/. rubrum

A4 slow 142
Colony & &} A L.gg_g lateraland

T FHR
wl: RS

Al 44

Al >brown, yellow, no-color

Microconidia: numerous to rare
tear-shaped, solitary along hyphae
71 AA ke m

Macroconidia: rare, pencil-shaped

narrow

[. mentagrophytes

oX,

ZF4=1=: moderate, 7~109
R
var mentagrophytes. zoophilic
var interdigitale  : anthropophilic
Colony Jel: wj-$- t}F
zoophilic - €& (granular)
anthropophilic - =3 (downy),

N

peg-shaped
&k (fluffy), white to buff 2 0
A}
A

cylindrical




Workshop Dermatophytes &%

28 (powdery), E5oFE (persicolor)
Powdery form: Radial or concentric fold
HlH: brown > colorless, yellow, red

And 2
Microconidia: very round, clustered
Coiled spiral hyphae
"EEgo) 9t PB

Macroconidia: 7}, thin walled

T. rubrumvs T. mentagrophytes
PDACT
B IEg
KOH &= /55 &9 T.rubrum
du7 24
T. mentagrophytes: coild hyphae, clusted microconidia
Hair perforation test: T. mentagrophytes: %4
Urease test: T. mentagrophytes. %44
Bacterially contaminated T. rubrum
T. raubischeckii

I. tonsurans

variable size

4745 moderately slow, 12
and shape

Colony & El
Sulfureum &: Az
Mahogany-red &: ol =
o]

o] % #4 Bu, e e

vl Mahogany-red
il B s
Micordonidia: diagnostic
Variable: tear drop, %, "¢, balloon forms
Conidiophore: perpendicular to hyphae

endothrix

May spiral coils
Physiologic test: thiamine dependent

1. verrucosum

A4 very slow 21~30, 37504 oz zjeo)

-12 -
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Colony & €l
Small, heaped, button-like > flat
Texture: glabrous > downy
White —> gray or yellow
vl various, &4 ¢t}
HAu) A A7
AFe]l Furz =} (chlamidoconidia in chain)
Macroconidia: A 2] 2

Physiologic test: Thiamin, inositol Z &

Cn thiamine- and inositol-
enriched agar

M. canis

A 7412 moderate, 6~102 ©]u]

Colony €|
¥: whitish, fluffy, YAMS 5
AR FAE AR e 2w AU,
Bl deep yellow —> yellow brown

And 2

terminal beak
thick walls

¥ spores in
masses on hair

aix cells
Macroconidia: & 4-3}t}. 5% %

Long, spindle shaped, rough, thick walled

£=%ko] (knob) 2 #, 67 o] Al

Microconidia: a few

M. gypsesum

41245 moderateley rapid, 6 ©]uj

Colony & €l
39 flat, spreading, powdery to granular
Buff —> tan to cinnamon brown (5-3+21)
v variable

And A4

5

e Sparse spores perToraiedrraar
Macroconidia: 7]-$- F5-, E7 A o0 hair
Symmetric, rough, thin walled, 671 ©]uje] A3
-5 rounded <—> pointed M. canis

Microconidia: usually

macroaleuriospores

-13-
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E. floccosum

47425 moderately slow, 159 o)

Colony 3l
39 brownish yellow to olive gray or khaki
Lumpy and sparse —> folded, radial groove, velvety

5 hi Fuad
FF B fluffy forma oPores 5
X as thallus ages O :
vl orange to brownish, 7} yellow border

Pleomorphisme] 2 A3 71t}
and &4
Macroconidia:
Hj ¥ Z7]el wdE
Smooth, thin walled, club shaped, round ends
2-6 A|3Z, single or clusters
Microconidia: no

Q o
- Q: 00 -0
T
=00 005
o0
FELEFA: T. rubrum - i
g = A M. canis
7} 7] A E. floccosum
Ay & M. gypseum
0 M AT @,
= o
M. gypseum, M. canis
T. mentagrophytes
=t
E. floccosum, T. tonsurans
o §- ok

T. verrucosum, T. violaceum, M. ferrugineum, T. schoenleinii
T. concentricum, T. yaundei, T. soudanense

F oA
S99l st 44 43
AR BT FRF I, ALl B
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Aol I RAMSRte] <k, 54 H 5 AR oiske)xI4tetE] Al 1) workshop Z%F, 1998:
9-29
CA7IE FEAPEe] &b A E dAv A &7, giske]zlsts] Al 33 workshop. 2] %14
2001;6:179-185

4, AAE Aol T4, ke 2 #38k3] Al 62 workshop. 2] % w#] 2005;10:178-185
5. Rebell G, Taplin D. Dermatophytes. Their recognition and identification. University of Miamy Press, Coral

Gables, Florida, 1970
. Larone DH. Medically important fungi. A guide to identification. 3rd ed. Washington: ASM, 1995:161-181
. De Hoog GS, Guarro J, Gené J, Figueras MJ. Atlas of Clinical Fungi, CD-rom ed. CBS-KNAW Fungal

Biodiversity Centre / Universitat Rovira | Virgili, Utrecht / Reus, 2009

8. Kane J et al. Laboratory handbook of dermatophytes. Star publishing Co, Belmont, Califonia, 1997
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