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FUNGUS; one of 5 kingdom (Whittaker, 1969)
eukaryocytes: cell wall; chitin, cytoplasmic membrane; ergosterol, chlorophyll (—),

nutrition; heterotrophic, absorptive organic nitrogen & carbon

Classification;
Zygomycetes
Ascomycetes
Basidiomycetes

Deuteromycetes

Culture media;
Sabouraud dextrose agar, Mycosel agar, DTM, potato dextrose agar, trichophyton media

Microscopic structures of dermatophytes
1. hyphae: asexual reproductive structures septation
patterns; raquet, spiral, favic chandelier, nodular body pigmentation
2. conidium: A unicellular or multicellular fungal element specialized to detach from the mycelium
and disseminate, thus serving as an asexual reproductive structure
* microconidium: the smaller of two types of conidium produced by the same fungus, often
unicellular
* macroconidium: the larger of two types of conidium produced by the same fungus, often
multicellular
3. spores: a fungal propagative element, produced either as part of a sexual process or an asexual
reproductive process (sporangiospore)

Classification of fungus

Class Hypha Sexual spore Asexual spore
Zygomycetes Aseptated Zygospore Sporangium
Ascomycetes Septated Ascospore Conidium
Basidiomycetes Septated Basidiospore Conidium
De_itteromycetes Septated Not found Conidium
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* sampling
1. &3} cleansing
2. =53} dried up
3. =53} material
skin; fine scales,
hairs; broken hairs
nail: free marginS- A A 3} 31 7} & proximal part

* B} X]
1. ¥ a0 HE3AE Re A2 27 3t AL
2. ¥ 7171 o ARz AN AA F AL
3. B3t WA= AxHA A FA

* HY) A
1. aseptic procedure: tube$] &} @ 2] &Fo| H
2. tube: bottom up; F 7|52 EX}7F 59 7=
BE AHES WA TR Bo) A S R

H
o
A WA

Charateristics of dermatophytes (Rebell & Talpin) _

* causing ringworm lesions

* having a predilction for keratinous substrates

* having macro- and micro- conidia

* production of and tolerance of an alkaline pH in culture media
* sensitivity to griseofulvin

* resistance to cycloheximide

Characteristics of genus of dermatophytes

Macroconidia Microconidia Infection
Microsporum spp. Spindle-shaped macroconidia with  Numerous, borne singly or  Skin, hair
spiny surface in grape-like cluster
Trichophyton spp. Pencil or fusiform shaped Few in number, borne in Skin, hair, nail
macroconidia with smooth surface  single, sessile fashion from
the hyphae
Epidermophyton spp. Boat-shaped macroconidia with Not produced Skin, nail

smooth surface, single or in
cluster of 2 or 3




21 I & Workshop

Useful distinguishing features of dermatophytes
hair fluorescence
hair perforation
hair parasitism; endothrix, ectothrix
nutritional requirements
salt tolerance
temperature of growth
microscopic morphology
colony morphology
urea hydrolysys

Hair parasitism
Ectothrix; arthroconidia outside hair shaft
small conidia; M. canis, M. audouinii, M. ferrrugineum
large conidia;
sparse; M. gypseum, M. fulvum, M. nanum, M. gallinae
in chain; 7. verrucosum, T. mentagrophytes, 1. megninii

Endothrix; 7. tonsurans, 1. violaceum

Favic type; hyphae & air spaces but usually no conidia, 7. schoenleinii
Not to known to parasitize hair: 7. concentricum, E. floccosum, M. persicolor

Important features of fungal colonies
1. growth rate at 25~30C
2. color; surface, reverse, agar
3. topography; flat, raised, heaped
4. texture; smooth, fuffy, granular, suede, velvety
5. pattern of colony folding; cerebriform, crateriform
6. miscellaneous features; diffusable pig.,

Slow growing demmatophytes
T. violaceum
I. verrucosum
T. schoenleinii
T. concentricum
T. yaoundei

T. soudanense
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CHARACTERISTIC OF DERMATOPHYTES

Epidermophyton floccosum

colony appearance:
* slow growth
* texture membraous becoming felty to powdery

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

MICroscopic appearance:

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

* microconidia; absent

* chlamydospores formed in large numbers in mature colonies

* pleomorphism; cultures rapidly manifest pleomorphism, in which white, atypical
sectors soon arise on the colony surface.; deterred by maintaing strains on Sabouraud glucose
agar containing 3 to 5% sodium chlonde.

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
* From a taxonomic point of view, Microsporum is distinguished from Trichophyton and Epider-
mophyton by its fusiform macroconidia with rough to echinulate walls.

* In practice, the identification of many species rests primarily on the appearance of the macroconidia,
since the microconidia are not sufficiently distinctive to be useful for this purpose.

* Some species produce few or no macroconidia. The production of macroconidia can be stimulated

by cultivating isolates on autoclaved rice grains, on potato glucose agar or on Sabouraud glucose
agar containing 3 to 5% sodium chlonde.

* Absence of conidia, the colony appearance and certain physiological tests are used in 1dentification.
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Microsporum canis : zoophilic

colony appearance:

* rapid growth

* texture downy to'wooly

* 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, fusoid, somewhat recurved at the apex, with a thick and echinulate cell
wall, containing up to 15 cells

* microconidia; club-shaped, infrequent
Microsporum gypseurmn : geophilic

colony appearance:

* rapld growth

* 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
* microconidia; club-shaped, moderately abundant

M. persicolor

* resembles granular, zoophilic isolates of 7. mentagrophytes

* poor, suppressed, surfaced grow at 37°C on Sabouraud agar

+* BCP-milk solids-glucose agar; sky blue color

* rough-walled macroconidia on 3% & 5% salt-amended Sabouraud agar

I richophyton

* 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 type of the lesion will prove useful in identification.
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Trichophyton rubrum - anthropophilic

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
white or no-colored on the reverse

MICroscopic appearance:
* macroconidia; multiseptate, pencil-shaped or cigar-shaped, often absent

* microconidia; numerous to rare, unicellular, club-shaped to pyriform, solitary along hyphae or
sometimes 1n cluster

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.

I. mentagorphytes . Zoophilic or anthropophilic

colony appearance:

* growth; rapid or mederately rapid

* texture; downy or powdery (anthropophilic) or granular (zoophilic)

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

MICrosScopIC appearance:

* macroconidia; muliseptated, mostly club-shaped, with thin smooth walls, solitary often absent
(anthropophilic)

* microconidia; unicelluar, round or pyriform, in closely rebrnached cluster or along otherwise undi-

fferentiated hyphae, usually numerous (zoophilic), sometimes rare in anthropophilic
1Solates

* spiral hyphae often present

physiologic tests:
* urease test: positive

* hair perforation: positive

* growth factor requirements: none

-10 -



d21 & - Workshop

T. tonsurans : fluorescence (—) under Wood lamp

colony appearance:

* growth; slow

* texture; variable sue-like, sometimes powdery or velvety

* color: white, biege, pale yellow, or brown on the surface; red-brown, dark brown or yellow on

the reverse

MICroscopic appearance:

* macroconidia; rare, sinus with thin smooth walls

+ microconidia; abundant, variable size and shape; tear-drop or club-shaped on open branching,
match-head shaped balloon forms

* chlamydoconidia (-spores) in chains

physiologic tests:

* urease test: positive

* hair perforation: negative; positive

* growth factor requirements: growth stimulated by thiamine

T. verrucosurn : zoophilic, fluorescence (—) under Wood lamp

colony appearance:

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

* texture; glabrous, sometimes light downy

* color: white or sometimes yellow or greyish on the surface; no characteristic pigment on the re-

VCISEC

MICroscopic appearance:
* macroconidia; rat tail-shaped, especially on the surface
* microconidia; club-shaped, often absent

* chlamydoconidia (-spores) in chains

physiologic tests:
* urease test: negative
* hair perforation: negative; positive

* growth factor requirements: thiamine required, and also often.1nositol

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

-7 .
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KONCPA (KOH treated Nail Clippings Stained with
I S8

ZbEEdieta oo e ¥ 5t mid

M E

5] Ab2E 3 Qe 23 AFZ9 AW Wy o 2= KOH 34 =27 ALe} A 7w FA A7}
KOH 2| H =2 HAl= XA Eo] AEE S8o|=E A7 BA/T 4 au AAu g
Z'EIAH'_‘—. T2 e WAooy FAdEo] R 3~4F9] AHE 23t @3] U
3‘-@—% ut3 f1°] nail cutter2 3~4 mm 3 = @ o] YA Y punchE o] &3lq 55 glo] =3
== 4o B XA H[AIE Aldst= HHE D FAAES Folx Aol 239 o ¥
HOﬂ HEEHO AR E € g Ue T2 Uo7 X T 1FY A= Al S 83l &
S a3 HExE HdAY = AFdH U
1993'3 i 9t 9 532 ARl Liu Fo] W X3Z}oA 2| H I 71 =2 20% KOH &Y Y11
303t 7185t 83jA17] 3 PASE G5l A ES &= Y S 473531 KONCPA
2} ¥y 5t o}
=< B3 o] o] v FHo|a A FA & HEXZAA Al FHA € KOH
AHJELDHA BTt 03 8T

€3]

AAF Y H

1) ¥R ZHE AR F& F H UL £F 7ol Fehjjo] BFY AL BB
Fig=g

2) 30% KOH-§&9 5~10 CCE £3FFE+o] © Al # K11 56T incubatorol| 4] Z7}o] &4
5| == "W 7HR] W X] 3.

3) 3000 rpme = 1073t YA TSt O A5 S e FAES oA A2 AF=E 23
A & gt

4) L4 £ F @2 AP ES T B9 sialine-coated slide A}o] o] A crushste] gFA| = Z et

5) &2 3| vlE W 71R] 7] AFA|Z] 3 acetonS. &2 1587 11 % (fixation) A] 71 T}

6) THA] air dry 3+ ¥ PAS g2 S A3 3o
(0.5% periodic acidel] 10537t ¥H-8 — S/ =2 1587 A3 — Shiff's agento]] 158-7F ¥1-<
— SHTE 108 A3 — F7] 1 x)

7) balsame & WX 3l JFF S =T

.45 -



Workshop » KONCPA (KOH treared Nail Clippings Stained with PAS)2] QJAIY 22

sojd &4

dALe} 21t 22 AAAZES st I FAAL =2 #5TIH

Z2F YollA Ao el viX| oA wjFd e FH 9 StA o FAMGE, g 2
mouldE TE3}7]7F QA oy dFeM e ¥l ¢ 3xe] JAdS HEshe =F0] H
&4 E 5 I

= 9RALFRANE e 2 Aol Uk FAIE 2 4 3Ich BHEA (arhrospore)}
T3 AL (beaded hyphae) R B3| g BFe] dALE HEF & 5 UG dAZF v A] | A vl <&
4 ANY TAHIE Thake 2719 AT (ungal ball) = E3) B - Tk

2o ol 73 -9 F-ol X%} (blastospores), 7}/3 I+ A} (pseudohyphae), germ tube 5= & 5 AT}

oSt e 2AE 27e Ao XFY ZURRA 2 BIYH ZPBRA AL Y
e AL FY FAS 28 et7] ol@l e Wt ok moulde dA) BFHG FL FAIY @
Al &L ¥A] (branching)E Ho]n girjtie] Rol¥Hth A3 H|wA 2|7t FLIF EAL]
T3 o] A 73 % Scopulariosis brevicaulisE 2|4 T 4 U}

Aul wjA N M FE AFAN B 5 At Sol@ 27 THAn BFIY FAA e
A} (eroding frond)e} <=1 (carpal bone)2} F-AF3F 242 B 3F 3+ ARl carpal body® &
3] £ 4 =4l mould % op 2} HFAGH AE £RAAE E 5 UG-

ZAtel ofo] o YAE S8

}_Qﬂé‘eﬁcﬂ 3mm o]} ETE ZHREES 928 ALFe] AARHA 90% ©]de] FA8&
£ 4L F Y EF FFEES e HAFeEZH Yy mouldZt viGFEHUS

KONCPA 73*} 273 v us] B 4 Qo] g I FS YA (pathogen)o 2 A Adl=H| =
‘FE Alti"

i@a‘lﬂ%—i’—] et B ofy 2 g e s LA s = F3ho| g S (onychodystrophy)¥}
o] Ao = w5 F83A ]88 T AY. 2 FTdo] FE X8 7o wt R A WS}
o 7t=A Ev 234 FAA £2UAL] ST $UF R S 70| o] F3HA] o
DA FEEH A\ E Bo|=X] de s A8 & A2 YZE.

T3 U] A gt FolF FF5EHA &322 oJE Ao] A=A E A A3l & U3 3
A o] c}.

1. 7€, dAA, F3A, 32, FHL. 2143 TF59] A o] KOH =2 G A}, v
Z A}, KONCPAY 2 Fungi-Fluor® A9 9] vz #&. o] A Fx] 1998; 3: 125-131

2. A& 3, 2 7]. 23R TF el 21o] KONCPA HALL] 734 2]9]. dju]x] 1996; 34:
527-537

3. A%, 2Y7]. 2R A TANA A S Bl 24 239 v JE. AR 1997;

-14 -
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2: 3142

4. o] FA], o|FF. 2HZTFY e WH A3 v AT gl HX] 1995; 33: 467473

5. Liu HN, Lee DD, Wong CK. KONCPA: A new method for diagnosing tinea unguium. Der-
matology 1993; 187: 166-168

© AX 270D

A W:ixE ¥ 7] (8 1R i)
FAdLd 19463 59 17

1971d 28 ZHEd st oA £
19763 2¢¥ D54 XAFe] B 85 (JREHLY)
19803 9¢ ZFEY st et QAL HE
19804 69 ~ 1980 3@ 9¥ B f3as Ad3sd A5 ()
19843 7€ ~ 19843 12¢ n] = AFIPO| A 9 B W] 225 A4 (Y4 DO
19903 19 ~ 19903 3¥ L& Yo|7tm e stol| A mRIMFAIH AF
1979'd 5 ~ A ZHEgdistw A3 ALAGAN 2T,
T R Wy
1997'3 94 ~ €A 789l o Fystwd FAuTF
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Candida albicans7} o+ 73& Yo7 LAYl Wal o] F i AT F50| 9%} A
oo of7] FAYBL Yo & UL B ol AYZF 5 Aol AFL 2dste 42
g9y o] el o2 A g FEHAT}. C. albicans7} QA FFS o7+ WYY F 5 71 &3
Al oY, C. tropicalis, C. parapsilosis, C. guilliermondii 5= 8| 1Z &3F 83 AA|ZFH
olt}. ol 9ol = 1960 th o] F Ferae] wd, AAUB o] & 27}, A= FAES) A,
Y3 Foz s BA edFo2 IFHY AU 50| Azo] AAFAFoZ S
o2 At d3H s 23 AT F9 #F2 AF7HA 6 ol23A Uy 9 F

FA o] Q3| AH (Table 1). =3+ Zttjt} < 5= fluconazole, itraconazole 4] A] o] = amphotericin
Bol = A4 QA F=°] A F &l A 5d AF AN AEE AFTE 5 Ut A 9%
HAAA E2ld Yo A4 ool & st A3 IdxaAe] A8 s f3 o9
T o] Q3A HAY. SHAIT o= 7 2 Aol X A, 2 F 33 (COIOHiZﬂﬁOH)
FEHE2 &3] EA517] W&o dAHA A 28 Yo #2 oA 7R sFE A
7He] AR = 7+ HAAMA A F3of 3ttt Y7 e YA deE AFEH= 7, %-%l
Zzle] g2 HA A iyt A9 EEEH = 73-‘?—, 3239, HE5Y F 9 Fa F
AN AAANA 8 A5 FTTF<7HA 5 = ste= Aol ¥3FolH.

ABHCE T ARAS TS AT WLz T FH & kitEe] E2] o] &5 3l
o Aty o 2 UAAHAMA A= 7HF QA SHA E2] 5= C. albicansZE Lol A|QoA &
dold AESHA ™ I 3, 54820 A5 43 3 AFLoE FH = AAISHEREA
A n v LEHA R U E EFFoE AT £ A F2 FF kit2E API 20C
(bioMerieux, France), ATB 32C (bioMerieux, France)2} Vitek Yeast Biochemical Card (bioMerieux,
Vitek, USA)7} 1l =Hl, o] & A2 71X 9] Bo] & cupulesZ FA 5o B F3}ol 243 o %
&5 (assimilation test)S Z A}3tt}. o] = API 20CE ook #F T30 glo] EFH o2 I3 A
1t |

HZ g TdA e WA ot T &3 AFo] 5718 w2t X5 A3 A&53 F
%%ﬂ o] TR H=dl, o]v] A3 & A (preformed enzyme)o] A & S st WH = ©| &3

23 3 kit7} A8 71X 7R Ao} (Table 2). o] 52 71& &3 C. albicans{ta S =2
“'}L' BS7F B3, § Yolrix = HuF E5la FOF AFS TFE T U WHLEA
CHROMagar 5°] AF8-5H 1 gt} sHA| g A1 &3 Wi o|HAx 7]|&E A F XA ¥ 53
2 713 AFE=%X =4 RaplD yeast plus system, MicroScan Rapid Yeast ID 5 4A| 7t 9hof] ¢
FdAHoZ 3 E-EQ Yy F52 53T 4 UY (Table 2). A E3HEH A8 &3 A F
2 A 27 23t Aol= YA AFAHR F F3 71y vlE] Helsta Al=5sH 4)

- §7 -
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Table 1. Clinical source and identification information associated Candida spp.

%

Organism Site Infected or Affected API20C”  Vitek  MicroScan RapID Yeast
YBC© RYT! pluss,u,lﬁ
Candida albicans Skin, mucosa, blood G G G G
Candida ciferrii Skin, nail, ear, eye A A A NG
Candida dubliniensis Oral candidiasis, vagina, lung NA NA NA N
Candida guilliermondii  Urine, respiratory specimen, G G G NG
brain abscess, skin, nail
Candida famata Catheter, blood/uvea NA A NA NA
Candida glablata Various, especially urinary G G G G
tract, mucosal areas, lungs
Candida haemulonii Toe skin, nails, blood NA NA A NA
Candida kefyr Blood, spleen, kidneys, ear G AN NA NA
Candida krusei Blood, peritoneum, UTI, G® NG G G
vaginitis
Candida lustiniae Blood, catheter, urinary tract G G G G
Candida parapsilosis Blood, i.v. cath, Foley G G G G
catheter, peritoneum
Candida norvegensis Blood, peritoneal fluid AN NA NA NA
Candida rugosa Blood, burn wounds, catheter A NG A A
Candida pulcherrima Nails NA N NA NA
Candida tropicalis Blood, wound, deep tissue G G G G
Candida zeylanoides Groin, nails, blood, A A G NA
right knee

- = = ——————— - —_— =

—

"need supplemental tests

Abbreviation: A; available but lack of data of ability to identify, G; good ability to identify, NG; not good
good ability to identify, NA; not available, AN; available but no ability to identify

WA FEIA AT 2 TFE F Aot 28y A2 4ZAA AN EHE Y 2=
ol Bt et EEA B2lHe AU e AENEY T3 ATSdE A7}
ATH MM T kitE AL R A= A EF AT S MM E S0l uIF S
G BEH HAL A 7Y Fol W8¥ & Ut A A2 A L3H 3 JE B
BE3A WS o] & A kitE2 o] o2 U AHg # B 7 ol A AR =
BEIA HE 7 A2 Id 53 AL S =Y A2 Algdy.

KitE o|Zet ST HY
1. APl 20C AUX system (bioMerieux Vitek, Inc., Hazelwood, Mo)

1971A] 31 JAIE YA 2 F33 AR T 72413 vho) F &3] A& S Qo). F
g2 2 mLe] 2|2 o] Eo]A McFarland €% 20]] 93 3 100 uLE 33} C medium

=48
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Table 2. Rapid test (<24 h) available for presumptive or definitive identification of yeasts following colony format

Test Name
Group 1 (for single species) Group 2 (for several species) Group 3 &for mlu-l-t—i-ple genera)
Albicans-Sure (C. albicans) CandiSelect AMS-Yeast Biochemical Card
Albicans ID (C. albicans) Candida check Microbial Idetification System (MIDI)
Albistrip (C. albicans) CHROMagar MicroScan Rapid Yeast ID
BactiCard Candida (C. albicans) Fungiscreen H Quantum II
Bichrolatex Albicans (C. albicans) RapID Yeast Plus System

Fluoroplate (C. albicans)

Germ tube (C. albicans)

Rapidec albicans (C. albicans)
Murex CA 50 (C. albicans)
Bichrolate krusei (C. krusei)
Caffeic acid disk (C. neoformance)

(bioMerieux, France)ol] 7|31 Z 4 +=t}. ©| = Z} cupuled]] & 3| 3
a3 72A17F vl F 217 §Qte 2 HE3ith St 352 W AEF gE2dY v wsto
AFSHAl o o] gled 24, '3HAl o] At AR APt HFE To. dA &
X Z A= commeal agarol| A ¥l 3 T A =53} JFA] A cupuleE2 Al R ®2 YF F
AR, =5 L AAH cupuledd| A o] AFFOH FANE 212 1,2 R 448 S 9 (%] |l
o 04) §3la o] 2 A E o]ojA] code HEE THE1 ol & HAFH ZT2aP €AY F
AHS ZZFS1H AT 4+ Ao A=A} "acceptable, good, very good, 22 excellent identification"
e 2 H7|d BAFE TFH A= #FIAH.

2. Vitek YBC system

SDAA A vl gFd ERYF T &5 3~/ & 045% 2 €5 1.8 mLo|| Z©] Vitek H| Y
Al 2 McFarland S FE % 22 2t=0] Vitek YBCO| = T 30T v 7| o Yo 24A] 71 vl &3}

o, Vitek &+ =7]o 2o] HFH dlo|gu|o] 20 &3] FFIH. FHo] HA 2™ 30T
v F 7] o A 48A] 2 7kA] vl F3F T ThA] FA 3} Vitek YBCoO| A 85% ©]@te &&= T4 €
A5 AAS SHAY g2 kit 22 FF S 3 Holol 3trh. 24413 W R| 48A] ko] A2 A
API 20C Bt} = Al =3t

3. MicroScan Rapid Yeast ID system

96 well microdilution plate]] 27702] Y54 ZH 7| Z o] X3 EHt}. 30Tl A SDA uljx]of| 484
ZF vjekst A S Za} HE Y0 &5 2 McFarland 3.0 2 Z 11, well @ 50 pl¥ £33},
37Co| A 4213t 323 Z nitrophenylo] £-& 7] Ao+ 0.05 N NaOHE 1}e4 ¥ F3}1, B-
naphthylamide 7] Z o] ¥ 38 wello]| = peptidase A 2F= 124 EF3r} 302 F5HE 55 ©]

- $10s
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el 5t 9218 2 =2 et AFH dHolehulol22 S35 754 0] 85%
o] & =olof TR I}

4. RaplD Yeast Plus System (Inovative)

18712 o] &4 7]A & A&-31] ojn] YA Ao w2 HAABA QAAANA ) H
© AEAS 43T T T8 5 AT 30Tl A SDA uj R ol 48A) 3} vl AL 2}
2 mL-2] RapID Yeast plus inoculation fluide]] ¥t}. o] w] €% & Inoculation Carde] 3 & Xl o] ¢
3] tEY H= 2 AEHA ZEojof 3t} ZF FAE RapID Yeast Plus panel2 33} 30T 9
Al AAZE F2AIZT Ak A9t BE Foj=2|3 M7 ¥3lE BEdld BEX| ) 7] =3} v
& ATE FAsA 6 A ZEE BED =AM FAY AA HolEHuo]l AS X4
T8 .

S. Murex CAS0 (Murex Diagnostics, Norcross, USA)

C. albicans®] L-prolineaminopeptidase®} B-galactosaminidase=- p-Nitrophenyl-N-acetyl--D-glacto-
saminide®} L-Proline-B-naphthylamideS ¥ 3}3} ] 232 A} &3l A =3t C. albicansS A&
I H2IE A PA 92 F 10 ul FHRFE FA g W Fo] 715 aR} 2 F9
eSS A gazad 283 vl 3 3709 A 3087 = 2 0.3% sodium hydroxide A]<2F-2
g doj=] AR =P Mo] BT FPgoz BAHAUTG. 2 T LA (0.01% p-di-
methylamino-cinnamaldehyde)E ¥+ g "oj=a2jA 18 Yo £33 == H Mo 2 My oF
dLE AT FF 25 FA o)A C. albicans2 3 3t}

KitE 0| =2¢t sd Yo HEx

API 20C system (bioMerieux, Vitek)2 zj24] ¥y 2}o] Ux]&o] ¢F 96% 2 A] "assimilation
testing©] gold standard"2 4213 glom 1 oo FE3}E kits T3 TS 2L =2 UL
= H It} Vitek YBCE 97.2%~99.2%, Baxter Microscan< 85%~92%, Remel Uni-Yeast-Tek=
87%~99%, 12] 11 ATB 32C system2 97% S-o|t}.

Gutierrez < AR 100FE o= 39S 1 ATB 32C, AMS-YBC (Vitek system,
bioMerieux, Spain) 3 API 20C2] 3 &L 97%, 98% 2 100% = 4] wj] $- 03 StgE Y 18
U 3 T Davey 2 21559 B R 7o) t) g API 20Co)| ©] 3 53 &0)] 88.6%0°] 3L 7.4%0| A =
X RSN LE EX v ARFEC dHMY THELEL 63.1%24 wj$ Itz s
Dooley 5% Vitek YBCS| 3¢ T3 &o] #FE= g, &3] a5+ 79 C. albicans, C.
tropicalis, C. glabrata 3 C. parapsilosisg U322 & W= 93%2] & SAH LS Hol|r} 53
TP HA] B2 C krusei 59 &L 55%°) E7sitia 3tYTh (Table 1). & Y & =5
ATB 32Ce} API1 20Ce] 2§ T3 &°] E o} 86%°| A thi st =Hl, o] & 3 2}ole] 717 = 9
AL dide] & otie] T/ 79 FPFH Yol AolsiA 237] YjEo 2 Ayzthar) o
ol &3t API20Ce] 7% 43 A oA B8 AR A7 13.4%7} 242 7o), 63.9%7)
48A) 2kl 18]35 22.7%7} 72A) 3Feko A= Q 31, Vitek YBC (Yeast Biochemical Card, bio-
Merieux, USA)E AI-8-& W & 32%7} 244 3Hgtel, 68%7) 48X] 7kutol] T4 o] 7} 538l ).
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ol EHT ¢ 453 53 W MicroScan Rapid Yeast Idetification (RYI) system¥} RapID
Yeast Plus (RYP)S] F& 52 |53 H|=5lA API 20Ce} 75.25~95.7%2] A& Hlt}
RYP+= C. albicans, C. glabrata, C. guilliermondii, C. krusei, C. lusitaniae, C. parapsilosis, C. tropi-
calis, Cryptococcus neoformance©l| tj 3l 5] = API 20Ce} 95.7%2] Y X &S B3, =& o}
o} 71e} AR A= 79.1%, 75.2%2] LX) &S B YT} (Table 1). o] = Mlcr()Scan RYI
M= FALSITE & HollA A A 1047 T EF @5 605 5 F 1100 F8 tjdoz 3
713 vl 2+ RYP= 293¢ C. albicans< 100%, t+& Candida spp.<= 81.5%% —"‘F‘-?}Zﬂ Q] 47|
Wolt Fejsty A4l Qo= B E 5 AT S5 Fu)st ey, A& e
FRe AAANAE ALE 5 31-;— Ao},

Murex CAS0L Crist 59 W= ol HALel X &0 98.7%=2 539 4|, =) of| A

o] 59 ¥R = 824%= ‘%AU} ol Il R ALE 224 CAS09] A7Z RES 3=
Bl 27]9 548 = A FEl UAMS 7Hsd T Lot HAMA C. tropicalisE 948 B=3
g ZIAstA . wEtA] ol AL Hls CASOo] IHASITH A = #=d] F3 o] Hasit
3 A

Mslsts] BHSZ{AL 0l9l2] SHY
1. 2otk Ale™ (Germ tube test)

Atgoly E7)e] S o] &3t AlPJTt. AtFe] H S o] &3 7§ candida 3H) 7} Q)
= 7Fsd < 125t ATCC EF #F8 °| 83 A =T 54 dEE o] &3t &
AAbeted ALY 98 AT WolBe ARAEZVE Mol b AP S| o7} A
¥ 3~4v) A= 1 ATARBE Wolsl A FAR o] YL W FYo2 B
3l C. albicans=2 ¥ 11 %+t}. Microtiter plateS ©| €3 A 831H A E = Huj5 1 L.

2. CHROMagarof| 2|5t ZiC|cte| &

HGHA A yeastE £2I5taL, HEH 22 T3 100 71A] 2] Candida speciesE | ¥] 57
& % % Sl W4 714o) Bol Sl WAZ T HF F ISTAN 4842 v Fatel A2
3} 28 A3} C. albicans, C. tropicalis R C. krusei®] =7 ol 99% O] *J N7 e} dUl =
g AT} 53] Fo| 25 F o4 Hd e w ASS £45% T 0 v $83T}. CHRO-
Magar— 1 L3 peptone 10 g, glucose 20 g, agar 15 g, chloramphenicol 0.5 g ‘%l chromogenic mix
2 g7t 9] 3= ¥R ZA] bacteriax= A 2] A H .
@ C. albicans: =2 (green), Q| F-& F & A7| 24 H &3 (smooth) Fdo|t}. O E F7/F9)
Aot 3 254 S Holt e g

@ C. tropicalis: &2 T2 BE¢ gL i/‘i g Aol 3ol 35S Bl

® C. parapsilosis: 8o YR Eo|} AXo|N A LF M Hol: 7243 o] 4 2. )
FolE Ao BT AT £FME BATH

@) C. krusei: 231 A HA|= AR F&Ee Bgo] EX Ao A&

®) C. glabrata: ZAY 552 7|2 3 S 2 AF4S Holn

Ag BF Mot}
uh ko] &

s
ol FHEo| 3ot
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1) ZE3E 5 AFZ 082 AT, B8 E2HF o4 @53E ol &5 AL S
o] Shuh e At AAEZG) AR o] FA Ge B0l Arkn F2AA Ak S itk 0] 82
54 BAFZ A 717 F23 AAVIed 2] L7 < McFarand = X & % &3] RFA] &2
Ad] 71018t} Hatx Fo HEE Ao BEE AT 954 59 7|AE o] &ats
Aol F23}.

2) API 20Ccol] 9] 3 53 & 24A| 3L, 4843t EL 72}~]7Jr°1] H=5& = =™ vl Al ko] F7}
Q T 4tz e E 7 E’O] ot BEtA di 8 I oA 2420 HFC 2 EF
EEE o & TR ES 471 AdiA = 482 |5<= REEA] AlASHaL oA 7241t
BEx 3o 3t C. krusei-‘f:- incomplete ID T o] B F HALE ot ERAFAE o+ A= &
Bz QAL 223 4571 B

3) KitZ o] &3 T &L 7] Tol# APy cornmeal agarol| A 2] FESHH HAF S
CHROMagaro] 4} 12te] Aot 2.} 271¢ 71519 vh$ Z7Hch. API 20CE o] 88 7
$ 21.9%2] ol A, Vitek YBCS] A3 12.6%°| A et &2l 52 F7F HAZE B 83I0+=
Ba7} 3ot mEtA FESHE kitE o] &5t T Y 45 B AAN Ao vt F-3
g A8 AW BE Ro| Tt

Holn ANY HAE ASeE V5T B4 kite] A S WP £xo] S UPHEZ o5
g A AAk ok P Wnd E¢ wAEFe] FHNE $FHAD, =8 FFE
gl A E API 20C BTt A%o] Dol &, Bz HALE dx] %ske o $A5HL & 5
A= 5 °] API 20C} Vitek YBC X} H A o] wj Lol FH A HAL 7] A4

A} 5-& o] §87] o2 & WA A stk

5) Murex CA503} Zxo] =2 C. albicansE 33l SH = /LddE A5 T F3HE S % U

A 30% B=R AAME 5 U, -.‘Qﬂ Z|AY #u|7do] B R35IR| F2Ht 50| v n A
g0t 22 HA ol A wlj - sHA AHEE 5 AT o] & HAPHC| H|n A -3 A3
g HBo|A| g FRFAPY ] |l @A}@oﬂﬂ-‘—e A=#H5717EH 3, A 5 e A E
A7] f3lA e JAl B F 7] L35

6) CHROMagar= ¥ 54 & & Rolnz wmA] A7} esith 2& Fo &3te
Folgt® Fete] moFu} 47 Aol7} AL F ,,1.31 exoenzyme B4 & 243 HAto|mz
30T, 48A|13tS A A 3] A Ak TH-

X 1 2 3

1. $73 8, AT, A3, FEF, o|AX, A F, = 4, A9, AF3, F&55. Candida
species?] S 2 9 gk ATB 32C system®] 3 7}. YA 22 3 =2 1997; 19: 335-343

2. A=3] % 9, A48, $+F=, Nolte FS. & Y ufj Fol| -] CHROMagar Candidas ©| 83}
Candida species?] F7. O] +d A1 2] &3] X] 1997; 17: 128-136

3. o]l A3}, vtAlr S, vl A, Aoy, v R &. Candida albicans 9| B| % 2 £ 3+ Murex Candida

_090 .
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4.

3.

10.

11.

12.

13.

14.

13.

16.

albicans CA503} Germ tube test2] H| 17, tf 3+ A4 2] 3F3] %] 2000; 20: 76-80

ojmjell, o] B, F7|x. ARG T T $13 Vitek YBCS} API 20C AUX 9] H] 3 7}.
tf 3F<] AHH 2] 8H3] X] 1995; 15: 93-100

Cnst AE, Dietz TJ, Kampschroer K. Comparison of the MUREX C. albicans, Albicans-Sure,

and BactiCard Candida Test kits with the germ tube test for presumptive identification of Can-
dida albicans. J Clin Microbiol 1996; 34: 2616-2618

. Davey KG, Chant PM, Downer CS, Campbell CK, Wamock DW. Evaluation of the AUX-

ACOLOR system, a new method of clinical yeast identification. J Clin Pathol 1995; 48: 807-809

. Dooley DP, Beckius ML, Jeffrey BS. Misidentification of clinical yeast isolates by using the up-

dated Vitek Yeast Biochemical Card. J Clin Microbiol 1994; 32: 2889-2892

. Espinel-Ingroff A, Stockman L, Roberts G, Pincus RD, Pollack J, Marler J. Comparison of Ra-

pID Yeast plus System with API 20C system for identification of common, new, and emerging
yeast pathogens. J Clin Pathol 1998; 36: 883-886

. Fenn JP, Segal H, Barland B, Denton D, Whisenant J, Chun H, et al. Comparison of updated Vi-

tek Yeast Biochemical Card and API 20C yeast identification systems. J Clin Microbiol 1994:
32: 1184-1187

Gales AC, Pfaller MA, Houston AK, Joly S. Sullivan DJ, Coleman DC, Soll .DR. Identification
of Candida dubliniensis based on temperature and utilization of xylose and alpha-methyl-D-glu-
coside as determined with the API 20C AUX and Vitex YBC systems. J Clin Microbiol 1999:;
37: 3804-3808

Germain GS, Beauchesne D. Evaluation of the MicroScan Rapid Yeast Identification panel. J
Clin Microbiol 1991; 29: 2296-2299

Gutierrez J, Martin E, Lozano C, Coronilla J, Nogales C. Evaluation of the ATB 32C, automicro-
bic system and API 20C using clinical yeast isolates. Ann Biol Clin 1994; 50: 443-446

Larone DH. Medically important Fungi. 3rd ed. Washinton DC: American Society for Microbio-
logy, 1995: 61-89

Moghaddas J, Truant AL, Jordan C, Buckley HR. Evaluation of the RapID Yeast Plus system
for the identification of yeast. Diagn Microbiol Infect Dis 1999; 35: 271-273

Odds FC, Bernaerts R. CHROMagar Candida, a new differential isolation medium for presump-
tive identification of clinically important Candida species. J Clin Microbiol 1994; 32: 1923-1929
Wadlin JK, Hanko G, Stewart R, Pape J, Nachamkin I. Comparison of three commercial systems
for identification of yeast commonly isolated in the clinical microbiology laboratory. J Clin Mi-
crobiol 1999; 37: 1967-1970
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Malassezia 7+5-2] +9QF 3 &u]
SELLEICER LB PR TP
g 7 F

1996\ Guého 5& B2} AEES 7|12 o2 st FH T v 728 2 A2 gL o] &3}
o] Malassezia &= 7] #F22 E/SIA( . &, 7|9 £7F ¥ M. pachydermatis (Weidman)
Dodge 1935 ¥ M. sympodialis Simmons & Guého 1990 ©] 2] X FH 9 Malssezia furfur
(Robin) Baillon 18899j| X A 2 £2] 7 ¥ A TFS M. globosa Midgley, Guého & Guillot 1996,
M. obtusa Midgley, Guillot & Guého 1996, M. restricta Gu€ho, Guillot & Midgley 1996 % M.
slooffiae Guillot, Midgley & Guého 1996 5 47} H#F°|t}.

1987'd 9= Leeds W] &} 122] Leeming¥} Notmaneo| FA4} 3 FoA B FRFdE v dst=4)
7H8 A 313 v X = vl S T}, o] ¥l X] = gycerol monoesterate, bacteriological peptone, glucose,
yeast extract, ox bile, agar No. 1, Tween 60, glycerol, cycloheximide, chloramphenicol & Z31 2 &

F USR] $ 42 TRV} o] F AATE 2 FE9] WP 2L Leeming} Notman ¥} 2] of
X} 2ol

M. furfur (F-& WA M fufurye W} A MmH 231 San Rege FAL 71
719 938 IS I ERAE= dFEY adFoA €98 == EgFdeo = H].u.74 =
o, BAZERE We AN FHHUA BALE FYHAT, AT FFE B 2
717 &2 ERAMAEE FAStA, o= &2 78 748 = AAgY. 30% H,0,E o] &3
Catalase ZA}ol| LA o], 0.5% Tween 60°] 1} 0.1% Tween 802 U3 X|AAE o2 73
glucose/peptone Bl X] o] A = A A3t

2} 2 M. furfur+ Baillon?] 18893 9] & %2 W 3t Malassezia &2 ST T ZTO 8 o|F Q
2] =<t Malassezia & 8 B38| A S A 51 g0 1, 1925\ d Weidmanol| 2] 3l & o
M F=2 FAE 1 XA ZSHA o) X gk v X A o] &4 Pityrosporum pachydermatis (39| 1935d
Dodge”} Malassezia pachydermatisZ. "4 )7} 2|8 o] F & AlF A F=2 A = X3 9
EA dAES Ast ot 1986'd Pityrosporum 2.2 BF3l9 W S 2437 E31H o] 39
= AT ERA 252 ASHA HATh 1990 Simmons$} Guéhos} M. furfur23€ M.
sympodialisES- 2] FF35taL, 1996\ 3 Guého 5°| M. globosa, M. obtusa, M. restricta 2 M.
slooffiae 5 47) FEL THA] ¥e] BRHAN oAl M. furfurst A B39 ML HE 2
A5 A ). Guého %0] Malassezia &2 S 7] 2.8 FESFHA 215 3 L €35
M. furfur2 3+ AL 152 Ao AL UG Pityrosporum ovale®}y M. furfure] A EEdF
(neotype species)°| 1 ol &31K 7] WEo|t}y. B M. furfur= 3+ A Malassezia 2] 3 H-5
= QA EY FF 252 AHHAoU ALFZ Aste] 7 W7}t 2250 oA E Y
9= A A SHA H U

M. pachydermatis= vl <F A] ¥]nA 23 S| dF9 A€M HJegS A JA=F F
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Ao WA= EFE 2t @v|PFH s 9453 £ ARAHNEE B2 7|AAGA YA EE
A3t} 30% H,0,5 ©| 83 Catalase Aol Aol 31, ©FE Malassezia 7353 2] x4}
QRS H718HA] B2 glucose/peptone B A o X = & A=, XA R A eEE ¢ &
e keiig=g

M. sympodialis<= 19903 Simmons®} Guého7} M. furfur25-€] £32] E{3 0 2, vk A
Hl 2 =3 FEgo] Jloern REgy ARPF FHS 71 3gAe] Reg g FURYg ¢
% S IATH. Av|EFoE BHYd = 939 U3 ERA YR Yo7l RAEXRTY
2oy A Xt B2 7AW S B, ERA Xl TFFQ HHEZ ol X3 A (repetitive
budding) ©] 2]l ¥ #Fo| 53 FQ] sympodial buddingS B Q1t}. 30% H,0,2 ©] £ 3} Catalase
AA FA o], 0.5% Tween 60°] 4 0.1% Tween 802 L3 XA EC 2 H7}3 glucose/
peptone ¥l Z| o] X AJ 3T}, Guého T2 £ T F©] Tween 202 L3 N FAHECE 10%=2 F
7He 45 SR et st v AAZ, Tween 208 10%2 H 718 A9+ 1837}
= 2] gFo} o] &9l o3 =] Ut}

M. globosa<= 19963 Guého &°| A= £ EFT dFC=Z v|<F Al v|ud Zq M7 &
< €718 BAHI}EA FAHAFI S8 FUEYSY 938 IS A58 J= F99 uix
© TR dF dFe X7 T2 §718 98 I F S AP sl oz B
2] £7E 7hsAe] Ut @n|dF s 3] i ERAXEZ FL 7|AHAA GAEZE
FAdstcH, dF GAEE 2A AHIME 7R LS AlS GAEZEYG FolA Ae EAA
Fd= HAT} 30% H,0,5 ©] 83 Catalase 74 Alol] SFAd o] a1, 0.5% Tween 60°] 1} 0.1% Tween
80= T AN AP L= 3713 glucose/peptone B 2] of| A A A31A] et B dF L 37C
dx = & AR Feo.

M. obtusa= HA| 1996'd Guého F°| A= EE] EFI dFo =2 u|Yg A v|uAd 3 2o
ol HHSHH Lol 9% JEgS AT dAv|EF o R 1939 U3 ARAER Y
Z|A A AM FHAEE FAHTH. 30% H,0,5 ©| &3 Catalase Ao FAdo]iL, 0.5% Tween
60°] 1} 0.1% Tween 802 L3 A A E S =2 3 7}3} glucose/peptone Hlj R] o) A] A AH3}R] =
O & ¥3F2 E§ 37TAA & 38t M. globosas}t 78 3l=d| o] &€ ).

M. restrictax= HA| 19963 Guého o] =2 £ EF73 dFo 2 u|g A v|anA 23 §7)
Y 43 == YA S FIATH. I FH9 uiX = EF8 A9 1HE FHEFL A
5l7]1= St} En|P A s 9 Ex BHYFe A% ARAHNEIE F2 7|AAgA FAHELE
34 ¥. 4 & Malassezia 5 =3 E2] 30% H,0,& ©] &3} Catalase Aol 5L 3HA 4 o]
3L 0.5% Tween 60°] 1} 0.1% Tween 802 L3+ X AA 2 2 FH 713} glucose/peptone BJ X] of) A]
47481 et

M. slooffiae= HA] 1996\d Guého o] A 2 ] E/73F #=0|t}. 30% H,0,= ©] L3} Ca-
talase JAlel] FAdo]aL, 0.5% Tween 602 FLJH XA E 2 2 3 7}3F glucose/peptone HJ] ] o]
A 3 A3HAI T 0.1% Tween 80 LT X FAAJELS 2 H 713} glucose/peptone B X] o) X = A3 &}
slA] &=dt.
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