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=Abstract=
Antifungal Susceptibility Testing of Dermatophytes
Seok Ki Moon, Dong Hoon Shin, Jong Soo Choi, Ki Hong Kim and Keuk Jun Kim*

Department of Dermatology, Pathology", College of Medicine,
Yeungnam University, Daegu, Korea

Background: A standardized reference method for dermatophytes in vitro susceptibility testing is
lacking. However, with increasing variety of drugs available to treat dermatophytosis, the need for a
reference method for dermatophytes testing has become apparent.

Objective: To evaluate a method of quantifying dermatophytes, the standards for broth microdilution
method and evaluation of the availability of disk diffusion method in antifungal susceptibility testing
for dermatophytes.

Methods: 14 Candida species (sp.), 30 Trichophyton(T.) mentagrophytes, 9 T. raubitschekii and 11
T. rubrum were tested for fluconazole susceptibility by the broth microdilution method and disc diffusion
method. Candida sp. was tested according to National Committee for Clinical Laboratory Standards
(NCCLS) M27-A and M44-A. Broth microdilution method for T. mentagrophytes, T. raubitschekii and
T. rubrum was operated according to NCCLS M38-A. Disk diffusion method for T. mentagrophytes, T.
raubitschekii and T. rubrum was tested refer to NCCLS M44-A.

Result: The disk diffusion method showed 50% correlation rate with the broth microdilution method
for antifungal susceptibility testing for Candida species. The MIC reading point and incubation time of
the broth microdilution method for T. mentagrophytes, T. raubitschekii and T. rubrum are Spec-50 and
from 7, 6 and 9 days. Relation between the broth microdilution method and disk diffusion method for
dermatophytes is poor.

Conclusions: The good method for quantifying dermatophytes is using vortexing only or liquid
nitrogen and homogenizer. Standards of MIC reading point and incubation time of microdilution
method for dermatophytes are Spec-50 and from 6 to 9 days. It appears that the disk diffusion method is
not recommended method for the antifungal susceptibility testing of dermatophytes.

[Kor J Med Mycol 2008; 13(2): 61-74]
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21 NCCLS M27-A, M38-PHol| u}#} RPMI-MOPS
WA S o]-8-8te] A|&3lth. RPMI-MOPS Hi#| €]
A ZE RPMI 1640 (Gibeo, Invitrogen Corporation,
USA) % 16.2 g2 MOPS (3-N-morpholinopro-
panesulfonic acid) 65.08 g& S5 1 Lol =<1 t}
S 10M NaOHZ pHE 7.0~72% 93o] ALg
A7 4T Bataglnt. E5F37UES RPMI-
MOPS Wj#]& o]&3ato] ZH7} 64~0.125 pg/ml7t
HEE vl sl ste] 107]9] TR THE] 96
microwell plate (Nunclon, Nalge Nunc International,
Roskide, Denmark)ell 154 105 well7}A] 2+
well'd 100 W =313t
(2) Cla3 EHHHE 2I5t
glucose methylene blue (MH—GMB) H{X| A&+
Mueller-Hinton broth 21 g, agar 15 g& 575 1L
of Zof wj#|E WHEIT} Methylene blue 95 1
gS ST 20 mlol =<1 A 100 pl} glucose
20 g= iAol H7Fstlek vhEelzl Al S At
W72 A8kl (121°C, 15 LB, 15%), #joE 4
Alol] Ho] HhAE RHEIT) "HE01%] MH-
GMB HIA|E AFS H7kA] 4Tl Hask3ith
(3) EFZLE t239] M2
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AF= NCCLS M38-PHS Q1-83te] AES Alsd
S gele] F=hlE el whel WS g
31T}, T. menatagrophytes, T. raubitschekii®] 7-$-,
747 25Coll A wiFst o FEHS 1 mlo] Bt
SHT7F 9 d FHel| A4 E3etal, &%

oA FAE o] 7HEees 3~5811
SHlth eS| ATds AEE Hit |
S TF5ke] A T F0[SISTh T rubrum)]
Aol wAstE dds 47 st 545
NS F7FeIGlTh T o] 35S microtube

(2 ml, Sarstedt, Aktlengesellschaft & Co., Germany)
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B

z
H

71 glass bead (2 mm, Sigmund Linder, France)

Ha o AaR Fe AW F, A 7

o it =2

4 homogenizer (Precellys” 24 homogenizer, Bertin
technologies, France, 5000 rpm, 20 sec, <3)& ©]-&
ako qols A ik o=l FHIgk o
Mg EFH A (spectrophotometer) S ©]-8-3}]
optical density (OD)”} 0.09~0.11 (80~82% trans-
mittance)©] H%E=F 33Tt o] S thA] RPMI
A& o]gate] 1:500.% 3|48t 1¥elA 10
H owell7F4] ZH2E 100 pl (8 o &%, 04~5.0%
10* CFU/mI) A& 53530k 113 well> 4
A7 E well, 129 well2 24 A4 gz well
2 ARSI o 4Ee] ' microplatet= 25C
oA wiFstel HE $ 195E 1397HA] ELISA
microplate readers ©|-83l9 SHEE SA3IA
T 3% RS E]lsklnh

(2) Cla3 ok

NCCLS M44-AM-S Q1-gsto] A3
ATk AA YA v S A ol A ARE-gE
hemocytometerE ©]-83Fo] AR HE
AL 5 Alo] wde] FEE SAsh
mentagrophytesi= A2AAF 427} 5x10°~2.25%
10°/plate, T. raubitschekii= 6>10*~3>10°/plate”}
SN2 AE8Sa, T rubrume &> Ak
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Table 1. Comparison of MICs and inhibition zone diameter of Candida species between broth microdilution and disk

diffusion method
Strain Specics Microdiltion Method I .D.i_sk Diffusi on Method
24 hr MIC (ug/ml) 48 hr MIC (ug/ml) nbibition Zone Diameter (mm)
CA 185 C. albicans 0.25 2 25
CA211 C. albicans 0.125 0.125 34
CA 108 C. albicans 0.25 0.25 35
ATCC 90028 C. albicans 0.5 1 28
CT 28 C. tropicalis 0.25 64 0
CT 68 C. tropicalis 0.25 1 12
CG 181 C. glabrata 4 0.125 15
CG 182 C. glabrata 2 4 0
CG 180 C. glabrata 4 8 15
ATCC 90030 C. glabrata 8 8 2
CP 130 C. parapsilosis 0.25 0.25 26
CP 226 C. parapsilosis 0.25 0.25 25
ATCC 22019 C. parapsilosis 2 2 22
ATCC 6258 C. krusei 16 16 0
ZD (mm)
38
35 1
34 1
28 1
26 1
25 2
22 1
15 2
12 1
2 1
0 1 1 1
0125 025 05 1 2 4 8 16 32 64  MIC (ug/ml)

*Numbers within figure are the numbers of strains that correlate with each value. Dotted lines are standard of
susceptibility. Upper and left side of dotted lines is the area of susceptibility
* The regression statistic is y=21.5-1.6x, r=0.58

Fig. 1. Relationship between MIC of broth microdilution method (24 hr, Spec-50) and inhibition zone diameter of
disk diffusion method (25 pg fluconazole disk) for Candida species
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Table 2. MIC of the T. mentagrophytes on broth microdilution method

) Spec-80° (pg/ml) Spec-50" (ug/ml)
Strains Day5 Day6 Day7 Day8 Day9 Day5 Day6 Day7 Day8 Day9
Cl 16 2 2 2 4 0.125  0.125 0.5 0.5 1
C2 8 8 8 8 16 2 4 4 4 4
C3 8 16 8 8 8 2 4 4 4
Cc4 8 16 16 32 32 2 4 4 16 16
C5 16 16 32 32 32 8 16 8 8 8
C6 16 16 16 16 16 4 8 8 16 16
Cc7 64 32 8 8 8 8 8 2
C8 4 4 4 4 8 0.125 0.5 2 4 4
C9 16 32 8 8 8 16 8 8 8 8
C10 32 32 8 8 8 8 8 8 8 8
Cl1 64 16 64 16 16 1 1 1 16 16
C12 64 64 16 16 16 16 8 8 8 16
C13 64 64 8 8 32 32 8 4 4 8
Cl4 32 32 2 4 4 0.125 0.25 0.25 0.25 1
C15 64 1 2 2 4 0.125  0.125  0.125 0.25 0.25
Gl 1 1 1 1 1 1 1 1
G2 16 16 8 16 16 1 1 4 4 8
G3 8 8 32 32 32 0.5 0.5 8 8 8
G4 16 16 16 16 32 8 16 16 16 16
G5 16 16 16 32 32 4 8 16 16 16
G6 8 8 16 32 32 8 8 8 8 8
G7 64 64 64 64 64 64 64 64 64 64
G8 0.5 0.5 0.5 1 1 0.125  0.125 0.125 0.125 0.125
G9 0.5 1 1 1 1 0.5 0.5 0.5 1 1
G10 2 2 2 2 2 1 2 0.5 0.5 0.5
G11 16 8 4 4 8 0.125  0.125 1 1 4
G12 2 8 8 16 16 2 2 8 8
G13 64 64 64 64 64 64 64 64 64 64
Gl4 1 0.5 1 4 4 0.5 0.5 0.5 2 4
Gl15 2 4 4 4 4 0.5 0.5 0.5 0.5 0.5
Susceptible® 13 14 19 17 16 25 26 26 23 22
Resistant” 7 3 3 2 2 2 2 2 2 2

* Spec-80, 50: MIC was determined at the 80% or 50% decreased point of spectrophotometric value of the positive
control well

a: Number of susceptible strains (susceptible < 8 pg/ml: a standard of Candida sp. for fluconazole, from NCCLS M27-A)

b: Number of resistant strains (resistant > 64 ug/ml: a standard of Candida sp. for fluconazole, from NCCLS M27-A)
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7. mentagrophytesol CH

21

OHA|HH X| 0] 25| A4

3059 T. mentagrophytesS A}&-3151 o,
ELISA microplate reader= 4 A7 well®] ¥ 4
ol 1 3UNEH 13U7HA] 7} welle] FHE
= sl F3E7F 4 3% wellell B3|
80% 7+A3 A7 (Spec-80)TF 50% 743 X|H
(Spec-50)S HAaYAlFE=E A733IT} Spec-80
X} Spec-5094 dAdg ARE WSO, Spec-
50°] 7~8% Afololl HAAAlFE W50 7HE
Ak 74 A el BlE 139A ] HixAl =}t
4uf o1 TIHE #E 30 TolA 125k
zb 5 F A4 Candida sp.o] =
7Es AEste] A o R E ddsiglon,

=7

=
o 1-=

Table 3-1. Inhibition zone diameter of disk diffusion
method for T. mentagrophytes (commercial 25 pg
fluconazole disk)

Day 3 Day 4

Strains

5310% 5X10° 5X10*  5%107 5x10° 5x10*

Gl 0 0 0 0 0 0
G2 - - 0 - - 0
G3 - - 0 - - 0
G4 0 0 0 0 0 0
G5 0 0 0 0 0 0
G6 - - 0 - - 0
G7 0 0 0 0 0 0
G8 307 30 40 30 30 40
G9 40 40 40 40 40 40
Gl0 - - 20 - - 18
Gll - - 0 - - 0
Gl2 0 0 0 0 0 0
Gl4 - - 0 - - 0
GI5 - - 0 - - 0

a: incubation time
* inoculation density: inoculation count/plate
(-): not tested

**unit: mm

7R Spec-50% IR Sl W 1A
o 267, WA ¥ 2572 B55 2.2, Spec-
805 7lwo® sils W Had w5 197 )
G s A A T A
to] A= AE=rt STk @l

LEFSAT) (Table 2).

2) Cla3 ghay

7158 25 pg EFIUE H2d RS A
S W 1457 5 G8, G, G102] 3Fol| gt
AA7F PR, YA 1157 A7}
FdEA &gtk A= 3UATE Sehd
o] 7hsskgien, 1 A7) 3~54
shals W st ASlch =g
2
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Table 3-2. Inhibition zone diameter of disk diffusion
method for T. mentagrophytes

) Day 3° Day 4 MICP
Strains
C25° $25¢ S50° (€25 S25 S50 (wg/ml)
Gl 0 0 o0 0 0 0 1
G 0 0 0 0 0 0 4
GG 0 0o 0o ©0 0 0 8
G4 0 0 0 0 0 0 16
GG 0 0 0 0 0 0 16
G o0 0o o 0 0 0 8
G 0 0 0 0 0 0 64
G$ 30" 30 40 30 30 40 0.125
GO 20 20 25 20 20 25 05
GI0O 20 20 25 20 20 25 05
Gl 0 0 0 0 0 0 1
G2 0 0 0 0 0 0 8
G3 0 0 0 0 0 0 64
G4 0 0 0 0 0 0 05
G5 0 0 0 0 0 0 05

a: incubation time

b: MIC of microdilution method, Spec-50, Day 7
c¢: commercial 25 pg fluconazole disk

d: self-made 25 pg fluconazole disk

e: self-made 50 pg fluconazole disk

*unit: mm

AA|th¢] =7]S Candida sp.o] ¥= 7|55 A&

sto] A o RE sdsielon, AN ¥
Y 3FE BT A el 23Sk

AA| Al=fek 25 pg, 50 pg EFIUE YA
& o] &3t AFoMe= 5Ll G8, G, G10 T
Fol AT AN FAEHJA oW, 25 ug 7
U tzTolA A7 FAdEA] ke o
T oA 50 pg EFFUE T4 A
7F AAE T Ak 7159 25 pg vl
oF AHA ANA3E 25 pg T]2A Aloloi= oAy
719] zpoli= §lSltk 50 g Y=ol A= 25 g
tgxmch gk F A7 A AT (Table
3-2).

3) HAHHX|O|ZF5|AH o C|AT SAHHO| H|w

N A A W] 5] A €] Spec-50, 7 A <] A}

=
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Table 4. MIC of the T. raubitschekii (Spec-50)

Strains Day4 Day5 Day6 Day7 Day38
TRa 205 0.125° 0.125 0.125 0.125 0.125
TRa 747 0.125 0.25 0.5 0.5 0.5
TRalHAM CR CR 64 64 64
TRa 2042 CR 16 16 16 16
TRa 413 32 64 64 64 64
TRa 552 64 16 16 16 16
TRa 2041 0.25 1 1 1 1
TRa 926 CR CR CR CR CR
TRa 172 025 025 0125 0.125 0.125
Susceptible 4 4 4 4 4 .
Resistant 1 1 2 2 2
CR: Could not read
*unit: pg/ml
ok 25 pg TFIUE T2AE ARSI v2a &
Aol Ae) 394 oAl 271 ekl e,
NA A ) 3] A g el A 0.125~0.5 pg/miell i
Sk 3708] Tl AT Tt Sab oA oA
7} B = AT} (Table 3-2).

3. T. raubitschekioll CHer &R 24 4
o 21

1) HAHYX| O] 25| A

952] T. raubitschekii® A}-83}%1.2™ ELISA
microplate reader® 4 A7 welle] o A7 o]
oly 3URE 12U7MA] 72 welle] &%
a3kt 94 T. mentagrophytes®] 213 2 3}o]
A3}, T. raubitschekiie] HAGAlsE F4 7
I Spec-50S 7)o 2 dto] IHEIIITE A
jzato] Aol 5k 6dA T wso] ks
akglon, 6 e ATt ¢
A= 157 = B 7|
Z well®] 7t Aol S8k
L5 95 ik Z
£ Candida sp.9] 5 7]
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Table 5. Inhibition zone diameter of disk diffusion method for T. raubitschekii

' Day 4 Day 5 MIC*
Strains
€25 S25 S50 C25 S25 S50 (ng/ml)

TRa 205 0 10" 10 0 10 10 0.125

TRa 747 0 0 10 0 0 10 0.5

TRa IHAM 0 0 0 0 0 0 64

TRa 2042 0 18 20 0 18 20 16

TRa 413 0 0 0 0 0 0 64

TRa 552 8 9 16 8 9 16 16

TRa 2041 10 10 11 10 10 11 1

TRa 926 0 0 0 0 0 CR

TRa 172 0 0 0 0 0 0 0.125
a: MIC of microdilution method, Spec-50, Day 6, *unit: mm
T=E AT} (Table 4). A dFR 35 25E o oA

2) ClAa3 2y 175 & 1A o, 17+ W o

Tte] A37go] FE3] UER 4dA N ol 2 yEEom, Al n] s A oA Wg
7Feation, #Eddart Aastol ool dFR dEE 25w Haa Shbdel BF
7] Wshk= Aol yEpA] egteh oAz & WA #7=2 d5HATE 50 pg EFIUE H
Y = 97 TollA 5FRLeM, 45 25 pg, 5 ARESE Aot vlastels w AAuA| v
50 pg Tl2=A BAFA At 7 FAAE Lo, FIA PN A GFEY T TR dEE
50 pg SFFUE tl2=d dAE A 2 1577F 2= SbelA e 2 By
717} 25 pg EFFUE gaany G4 dA4H 7 ol9olli= 25 pg SFIUE YAAE A3

ATk 1375 50 pg Tl F9ol Ak oA 7}
FAE A A A7) 8~20 mm V]S
Btk JAe] 57]E Candida sp.o] B= 7]

Agate] 1 AR5 wdst, 25 ug =

=z O
=
FIUE t2Te] o3 Ayl= 9 oA 15

3) UM HX|O|ZEE| A M} Cj AT SHAHO| H[ W

oAl <] 231 48 ] Spec-s0, 62 e] 2L}
9} 25 pg FEAE U235 A8 s 8
Argel e 427 eAl) 2012 sl e ),
SRR Aol A oA R e
Fre U e BT Uy R
PEE. A Aol A gkl

Aol FUSIAT) (Table 5).
4. 7. rubrumOl| CHet SRAN 2y A" 2

1) HUAH|HYX| 0| 25| AdH

11529 T. rubrumS AF8-5}5] 2™ ELISA micro-
plate reader2 ¥ 37 welle] o 7] Eld
3UFH 129714 7} well®] S8 55 5743513
t}. T. raubitschekii®] #AAAl 5% A4 7]
A3l Spec-50 7| o® Sl FHiS)
WA x| o] FElE 6dATH &

7Fs skl om, 9dA = H A AlE R

« N
32 AN Sk
Nolﬂﬁ.—v—“—ﬂi

rE

[¢)
FoAAE Y ET) 7 4l TR 2
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Table 6. MIC of the T. rubrum (Spec-50)

Strains Day7 Day8 Day9 Day 1l Day 12
TR 923 16" 16 16 16 16
TR 899 0.125 0.125 0.125 0.125 0.125
TR 633 2 2 2 2 2
TR 913 CR CR CR CR CR
TR 960 1 1 1 1 1
TR 596 4 4 8 8 8
TR 932 2 2 2 2 2
TR 971 0.125 05 0.5 0.5 0.5
TR 3481 CR CR CR CR CR
TR 921 025 025 025 025 025
TR 735 64 64 64 64 64
Susceptible 7 7 7 7 7
Resistant 1 1 1 1 1
CR: Could not read
*unit: pg/ml
50& 7o R Siols W A v 7 Wi
FF 15, §FATY 454 TF 152 B55
ST} (Table 6).

2) A3 =Y

FHA G g2 gAke] 71 8.4x10°~1.7%
10707 H== HEd § JAde a71s 5

gatqleh o] 3o Fd] LERT 49 A E]
o] 7hsskl o, 115 oA 25004 A
7t A=Ak AT A7]= 25 pg EFF
U= 204 16~23 mm, 50 pg SFFUE
)2 =10] 4 20~29 mm: LFERSTE 7]22] 25 pg
SRS a8 A Al 25 ng AL
UE t2=a Abelell= 7] 2el7t §lslew, 50
pg SFIUE taToA ot o 2 oAt
FAE AT s Aol wpE Ao 7] W
Sh= AEE A %9kt (Table 7).
W)} <] ] & 8] A1 9] Spec-50, 9 A 2] A2}
EFIAYE H2AE ARE taa Gy
Aol 44 At 715 HlaeEklS o, o
AnFs| ARl A 75 R s T
< 157004 A7 AL, A

LS

H

I
I

N
==

—lN
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Table 7. Inhibition zone diameter of disk diffusion
method for T. rubrum

) Day 4 Day 5 MIC?
Strains
€25 $25 S50 €25 25 S50 (Hg/mb)

TR923 0 0 O 0o 0 0 16
TR89 0 0 O 0 0 0 0.125
TR633 0 0 0 0 0 0 2
TR913 16 16 20 16 16 20 CR
TR960O 0 0 O 0o 0 0 1
TR59% 23 23 29 23 23 29 8
TR 932  contamination contamination 64
TR971 0 0 O o 0 0 0.5
TR3481 0 0 O 0 0 0 CR
TR 921 0 0 0 0 0 0 0.25
TR735 0 0 O 0o 0 O 64

a: MIC of microdilution method, Spec-50, Day 9
*unit: mm

2 Candida sp.oll ot
a1 pj-/\]_tﬂ_g. /\] zsg O],oﬂ

o] QlojA =
CCLsell H A &

i Candida sp.2]
- Candida sp.”} RPMI Hj %] ol
A AU EH A (trailing effec)E 2
el HAaAlEE Aol o] A

1l



2| S TIRANZRY| &

Aol TAZE Har glom’ ma HAaAl e
S Y F SetdEe o8 ¢ A =
wellel] vl o+ Ad7go] dA3] e AHo=
PASES sta 9ol A {79 9o
¥, Z1Elar o] 53 ale] ware| oshH R
FLEAE o83 WER o] NCCLSO| #+3h¥
Wi AR AdE BHelow, S3LETt 4
A 4% gz welloll B]E)] 80% A% Spec-80
AR} 50% 2A1E Spec-50 A|HE V|Fow
HArAEES AAshs AE T o
ARoA= EFFEAE o] &3] H5S Al
St 3 =7 A% thE welloll HIE] 50% A
H Spec-50S 7|FOo R HAYATEE AAs)
p=g

T 1ol ARE 2471300l = 0 o (A&

A EE=0

025 pgmh= I
R S CES
At} (Table 1). ©]& 3k
g EFFUEY] E
o, T avet
fungistatic effect= <13 Al <FAlQ] &
A% A% o) FAlo] FyAo

T —
Els

ddelt). o] AIE Hol= 5

S5O, 48471l
A5 E=64 pg/ml)= =55

A¥}= Candida sp.ol o
HAI (trailing effect)W]-0]
Z 59| azoleA] kA2
&5}
o7 AL &
= o7l

ETJ—

AT WY F A Holu} 43A17E Sl
H 20 A =7} 64 pg/ml o]0 8 EIlHE R,

=2

sEE WA EWH azole
49 5 519, - 13}
u|3h= Zlo] ol KA

487t - H oA
des Wk

L

W+ w4

F

JJr 2= SBH Aol
-0.575 (p<0.05)% e} F

0]o.©o 3Flo]
%)\UEQF

F= =
o]‘:— 710 BaE
£2l 76.9~96.9%’ | HlJLoM ulg- G &
AA|Eo] WA SHH o]f= wiH <]

15}31T} (Fig.
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F)FAMVE Foll A T. mentagrophytes, T. raubit-
schekii, T. rubrums thAFo 2 3l o]+, T. menta-
grophytes, T. rubrumo] I FAPSHS2] &3k 921
o]™, T. mentagrophytes<} T. raubitschekiis 2~
A7} wol el #EolH, T. rubrum
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02 oz
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sp.oF o] JAPSe] A A ) 7FE] A ]
739 Spec-505 ¥=5o] VlEo=m HASSlth
(Table 2).

H5E At Al7]el i8] NCCLSoIA =
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(Table 4, 6).
SEAFS WPoE U e A8
@ o 7Py BAP HQE el el 1 W
oJAt}. Aol AR A F2 NCCLS M44-AS
Q1gste] WO PyAo] Eeshs PO
2O o] WiEe] Eol iAol A
o] it JFEAk o] TAE sAsA fIs)
A hemocytometerg ©]-&3l] LFAYAY] &
X]FH Al ﬁq] ﬁﬂrﬂ—u].]x] ] Z%Eo}j_’ 5\_%% _[OT
Aupole Wi glol mA 9w e
AT, SRAFE o AQE s
2 APl A TR A 3
IR

T} 23 S H]JL l‘%@,?& Aspergillus sp.
& Ui o =2 3 Serrano] A HI} Aspergillus sp.,
Rhizopus sp., Mucor sp., Scedosporium sp., Fusaruim
sp.B 22 3 Lopez-Oviedoo] A &oA F
W Abolel] AEkAIZE dvkal 7]sEskleh
A I FARES did o= 7 o] Al
= AAIA R} v A b Aol
A §les AT = AU (Table 3-2,
5, 7). Tl Erbiel Anrt x| m| s
He] Aol dA A e AL oA oF
Ale] Fike] A= o] FAR A AL, v
1] oA FETE W A} v RAPEto] wiA|
ellA 3xpd A Fx= 4%
o7 FANFL aHPRE taa
PAE] B G G BB
AL Qe Aoz welrk
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v abel Al A Al dg
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1. National committee for clinical laboratory standard:
Reference Method for broth dilution antifungal
susceptibility testing of yeasts. Approved standard-
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mittee for clinical laboratory standards, 2002
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