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fluconazole (FLCZ), miconazole (MCZ), itraconazole (ITCZ), micafungin (MCFG) ® in vitro
2B B BAR/NEEHILERE (MIC) MlE & MCZ % vul& Lo 5 3H) & o b HR) R € 2 E e
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7oo PEHIZIRIEIZB W THIED 2 IZHMBIERE b - &L R L7ZHMAEDEIE FLCZ+MCZ (97.5
%) THY, LL'F 5-FC+MCZ (94.2%), ITCZ+MCZ (92.5%), MCFG+MCZ (90%) O JIi T &
2720 —J, AMPH-B+MCZ TIZMHFERNEHFRD ST, HMRhED 50%, FEHEHD 17.5% O
28 b7z, Cryptococcus neoformans \ X5 2 HAH D MIC 13 ITCZ A3 - & /S <, KA
o bENLIEFHENZR L7722, MCFG TRIEMENTFED bk dh o oo BHHRIRNE TIZY
RTOMAEDLEITBWTHIEE - HMRIEFRD Sz, 5§12, 5-FC+MCZ, FLCZ+MCZ B £ ¥
MCFG+MCZ O AEHETIIEHRITH L THEMEZ R L7 MCZ IZMOPIERFE & O M B

HOFHRZ/R L, BARHYICB VT MCZ 2 W0t B0 AT 7R S vz,
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Z OEFIIREBRFREDS L E o TVBY, TD L) BBl
RIZBWT, ERROBIS TR O B 1k =2 8 1) 70§12 35
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EOPREEFAASOR TS, LAL, AMPH-B & 7V
—WRHEHI D in  vitro TOHHREB CIIEZ R T #HET?
RELHY, PFEHEHOBIUIIEESLETH S,

Lrlalbivb g, R FED S5 S B E W 44
RICH T 2 PUE W3R 6 A D in vitro 12 BT 5 HAI ORI
HIHIEEE MIC) MEEA I ¥ — VRERETDH 2
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1. fEA MR E R R

W g RAR AT AR RS E AR AT S 12 B\ T, 2000 4
1 A5 2002 4 10 H £ TORIZERM A X D 558 S
N7z Candida J& 40 ¥ (Candida albicans 20 ¥, Can-
dida glabrata 6 ¥, Candida krusei 3 ¥, Candida
Candida tropicalis 5 ¥ ) ,
Cryptococcus neoformans 4 ¥k, EF44 ¥k % H 72, £
DO HERAEHI ML 33 #%, BEH 2 ¥k, ML 2 ¥k, IVH %
w28k, BEK, LI, ME T A Y —, BRI R,
AR5 LR TH - 72

2. BAFEEBRLERE (MIC) %

MIC #5213 National Committee for Clinical
Laboratory Standard (NCCLS) D#E#ej: M—27 A 2"
(ZHEHL U 7= B AR A BRI T T - 720

1) fEHEH

RPMI 1620 5t (7 V% I Vs, ExRB> I >
2 4E4) (SIGMA) % 0.165 M MOPS (SIGMA) 900
mL IZEMF - L, 0B 1IMARBILF MY 7 ALK
TpHT7.0 I, ZAKEZMAERZ ILICLE
2B Z 1T o 720

2) R E A

EAPLER X AMPH-B (7Y A MLV - A4 ¥ —X

c A7 4 THASH), 5-FC (HA®w ¥ 2 fk&1h),

parapsilosis 6 T ,
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FLCZ (7 7 A4 ¥ —8EHX K1), ITCZ (v >t Ui
Mtk &tt) , MCZ (RRH BSR4 B L O MCFG
(R IR S T3k A4) DR Z A L7z,

KA O MICHIEH~ A 70 7L — M, &ZEAOK
W& BRI E HY AMPH-B: 0.008~16 ug/mL, 5-FC:
0.004~8.0 ug/mL, FLCZ: 0.03~64 ug/mL, ITCZ,
MCZ 3 & O MCFG: 0.002~4.0 ug/mL & 72 % £ 9 I
o LRI RS S E R A AR L 720 £ 72, OFH
WFMEH~ A 707 L — b id MCZ O e &R BRI 7%
0.015, 0.06, 0.25 B L 1.0 ug/mL @ 4 JEFE, HfH3E
#l D e KR B B A AMPH-B: 0.06~8.0 ug/mL, 5-
FC: 0.015~2.0 ug/mL, FLCZ: 0.25~32 ug/mL, ITCZ
B L' MCFG: 0.008~1.0 ug/mL & 7% % £ 9 ITIRE L
KL RR A A E R 2K L 72

3) MMM OVER, el - Biag

BB H 1X Sabouraud dextrose agar (DIFCO) % H
W, Candida J& 13 35C T 24 W [, C. neoformans &
35C T 48 RifHIAR 2 L2 B 2 vz oIt
{1212 C McFarland No. 0.5 (Z#% 1L, RPMI 1640 %%
12T 50 AR, X5 ICFERHIC T 20 54 % 17
W, IR E O 2 5 (1x10°~5x10° cells/mL)
WAL 72,

AL 100 uL % 7 TOVICHERE U (e T Vi e g
0.5x10°~2.5x10°cells/mL), Candida J& 1% 35C T 48
KE, C. neoformans & 35C T 72 KEfEH:#£ L 72,

4)  HHIEIC BT BER LK E

HHIEEDOH E I NCCLS M 27-A 2 1Z#ELL 23 7
LICX Y HEZEIT> 720 AMPH-B T3 237 2%0 %7K

Lg% %, —J, 5-FC, FLCZ B X ' ITCZ TIZ A
A7 2T EZRLCHEEZ MIC & L7, NCCLS ®
HEHHED v MCZ Tl 7V — )V R 38 &[RRI 2
a7A2LTFERLZEEZ, MCFG TlkittH 5o
sk 237530 Z/R L7zilE% MIC & L7z, 5-FC,
FLCZ B X ' ITCZ (2B L Tix NCCLS @ 5¢ 3k it %
Table 1 1278 L720

3. PEHRIRNE

BE IR E DI E L, HAMERF D MCZ OH5E &
FARIC&HEA & b 2 a7 232 LUF &R L7zl % MIC
& L7zo PEAIZIE I fractional inhibitory concentration
(FIC) index [= (MCZ @ $ H Kt MIC/MCZ H. #| Iy
MIC) + (Pf: FH 3 o Hf: F g MIC/Bf F 3 o Hi ] ¥ MIC) ]
Z3K®, FIC index=0.5 ZHFERR, 0.5<FIC index
<1.0 ZAHMNEIE, 1.0<FIC index=2.0 x MBI
2.0<FIC index % 5Pt & HE L7z

4. FEREAEEL

¥ B & B Mk Candida parapsilosis ATCC 22019,
Candida krusei ATCC 6258 (T-3ERF¥“EHE LY ¥ —
055 o2tk & H v, MIC® Jll 5€ #i B 2
NCCLSM 27-A 2 DM 2 % 2 & 2l L 720

II. & R

1. Candida JEIZxF3 % 25350 HHF) T O MIC

AMPH-B ® MIC 4345 1% Fig. 1 1233 & 9 12 0.12~
1.0 ug/mL OFWFEFHTH - 725 C. albicans TiE 0.125
~0.5 ug/mL, o> 4 ##E Tt 0.5~1.0 ug/mL \Z 5 4i
L7z

5-FC ® MIC %3 #i 1 Fig. 2 127”3 X 912, C. krusei

Table 1. Interpretive guideline for in vitro susceptibility testing of Candida species
S tible—di
Antifungal adent Susceptible (S) usceptible—dose Intermediate (I) Resistant (R)
dependent (S-DD)
Fluconazole =8 16-32 — =64
Itraconazole =0.125 0.25-0.5 — =1
Flucytosine =4 — 8-16 =32
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Amphotericin B (pg/mL)

mC. albicans, NC. glabrata, BC. krusei, mC. parapsilosis, OC. tropicalis

Fig. 1.

Distribution of MICs of amphotericin B for Candida species.
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m C. albicans, §C. glabrata, @ C. krusei, BmC. parapsilosis, OC. tropicalis

Fig. 2. Distribution of MICs of flucytosine for Candida species.
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DIHH 4.0~>8.0 ug/mL & &<, Mo 4 WfETIX 0.03
~0.5 ug/mL DEZME (S) 12546 L7z,
FLCZ ® MIC % #i i Fig. 3 I2/7" 3 &£ 9 12 0.5~>64

0.12

0.25

0.5 1 2 4 8 16 64 >64

Fluconazole (;g/mL)

mC. albicans, §C. glabrata, BC. krusei, mC. parapsilosis, OC. tropicalis

Fig. 3. Distribution of MICs of fluconazole for Candida species.
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Itraconazole (g/mL)

mC. albicans, NC. glabrata, SC. krusei, mC. parapsilosis, OC. tropicalis

Fig. 4. Distribution of MICs of itraconazole for Candida species.

ug/mL T3 Y, Susceptible-dose dependent (S-DD)
12 5 ¥k (C. albicans 1 ¥, C.glabrata 4 ¥£), Resistant
(R) 12 5 ¥ (C. glabrata 1 #%, C. tropicalis 1 ¥ C. krusei
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Fig. 5. Distribution of MICs of miconazole for Candida species.
12
10
g 8
©
E
T 6
3
S
E
Z. 4
2 E]lj
| N N .
=0.002 0.004 0.008 0.015 0.03 0.06 0.12 025 0.5 2 4 >4
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Fig. 6. Distribution of MICs of micafungin for Candida species.

3R VA L7z,

ITCZ ® MIC 43 4ii & Fig. 4 12783 X 9 12 0.03~2.0
ug/mL T & 1, S-DDIZ9¥ (C. albicans 1%, C.
glabrata 4 ¥k, C. krusei 3%, C. tropicalis 1¥), R

2 3 ¥k (C. albicans 1 ¥, C. glabrata 1 ¥, C. tropicalis

1 #k) 235945 L 720 C. albicans 1245\ T FLCZ |2 S-DD
ZIRL72#E ITCZ IC R &R L72#k, %7z C. tropicalis
IZBWTFLCZ & ITCZ & 12 R &R L7k i3 [ —#k
ThHo 7

MCZ ® MIC 4345 1 Fig. 5127733 & 9 12 0.06~2.0
ug/mL T & - 72. C. albicans 1% 0.06~0.5 ug/mL,
ZOMbo 4 B 0.25~2.0 ug/mL 1255 L7z

MCFG @ MIC i Fig. 6 \Z /8 3 & 9 12<0.002~2.0
ug/mL TH Y, ZOHRAITIIIERI R D - & b )LHiPH
TdH - 72.C. albicans X 0.015 ug/mL LL'F, C. glabrata

1% 0.03 ug/mL, C. tropicalis i¥ 0.03~0.12 ug/mL, C.

krusei 1 0.12~0.25 ug/mL, C. parapsilosis i% 0.12~
2.0 ug/mL 25045 L, WHEC & 125070 R BE D 72 FE 53R

»HNTz,

2. Candida JBIZxF3 % MCZ & &35 O b R R

MCZ & £ #H#]D Candida J&\Zx$ % in vitro TOHE
FRHR (HZE, M, A, Pt % Table 2 IR L7z,
AMPH-B + MCZ O A A b TIIHERRITED b
3, AINAN R AT 40 #krh 20 Bk (50%) IZRRO STz,
FEPilx C. albicans 3 ¥k, C. glabrata 11k, C. tropicalis
3HOE T (17.5%) 1ZRR® bhize AR 40 #Rih
13 ¥k (82.5%) IZi8H B, C. krusei \3EHIAET
Hol

5-FC + MCZ DA G b TIAHTER R AT 35 #hvh 11
R (31.4%), HM%H R AS 35 #krh 22 ¥k (62.8%) (272
O bMN7z. C. albicans, C. glabrata, C. parapsilosis
D 3 WHETIZHEHL, ABEBICRD SN o708, C
tropicalis TRFEYVB L UOAE 2R LB ZRZEN1
RO bz F72, HREDOHERRETD o 72HRITH
ERE L L7z C. krusei 13 5-FC HA|To MIC %35 <,
SIWERR L 727 L — b TRBEHRIRMNE DT R o 72
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Table 2. Effect of miconazole and other antifungal agents combined in vitro for Candida species
; Combination effect
Combined drug Orgz‘zmsm
(no. of isolates) synergistic additive indifferent antagonistic avaluative

C. albicans (20) 0 12 (60%) 5 (25%) 3 (15%) 0
C. glabrata (6) 0 5 (83.3%) 0 1 (16.7%) 0
Amphotericin B C. krusei (3) 0 0 3 (100%) 0 0
C. parapsilosis (6) 0 3 (50%) 3 (50%) 0 0
C. tropicalis (5) 0 0 2 (40%) 3 (60%) 0
Total 0 20 (50%) 13 (32.5%) 7 (17.5%) 0
C. albicans (20) 7 (35%) 13 (65%) 0 0 0
C. glabrata (6) 1 (16.7%) 5 (83.3%) 0 0 0
Flucytosine C. krusei (3) 0 0 0 0 3
C. parapsilosis (6) 3 (50%) 3 (50%) 0 0 0
C. tropicalis (5) 0 1 (33.3%) 1 (33.3%) 1 (33.3%) 2
Total 11 (31.4%) 22 (62.8%) 1 (2.9%) 1 (2.9%) 5
C. albicans (20) 9 (45%) 10 (50%) 0 1 (5%) 0
C. glabrata (6) 6 (100%) 0 0 0 0
Fluconazole C. krusei (3) 1 (33.3%) 2 (66.7%) 0 0 0
C. parapsilosis (6) 6 (100%) 0 0 0 0
C. tropicalis (5) 2 (40%) 3 (60%) 0 0 0
Total 24 (60%) 15 (37.5%) 0 1 (2.5%) 0
C. albicans (20) 10 (50%) 8 (40%) 1 (5%) 1 (5%) 0
C. glabrata (6) 4 (66.7%) 2 (33.3%) 0 0 0
Itraconazole  C. krusei (3) 2 (66.7%) 1 (33.3%) 0 0 0
C. parapsilosis (6) 4 (66.7%) 2 (33.3%) 0 0 0
C. tropicalis (5) 2 (40%) 2 (40%) 1 (20%) 0 0
Total 22 (55%) 15 (37.5%) 2 (5%) 1 (2.5%) 0
C. albicans (20) 0 0 0 0 20
C. glabrata (6) 5 (83.3%) 1 (16.7%) 0 0 0
Micafungin C. krusei (3) 0 2 (66.7%) 1 (33.3%) 0 0
C. parapsilosis (6) 5 (83.3%) 1 (16.7%) 0 0 0
C. tropicalis (5) 1 (20%) 3 (60%) 0 1 (20%) 0
Total 11 (55%) 7 (35%) 1 (5%) 1 (5%) 20

72OYERE & LTz

FLCZ + MCZ #l & & b & TIE MR R R 2% 40 kb 24
B (60%), HINZ) R A5 40 ¥Rrb 15 %k (37.5%), Hidi
2540 ¥k C. albicans D 1R DO AR D b7z, C.
glabrata, C.parapsilosis O 2 W fl 13 4k A3 AH e %
L7720 ¥EIZ, C. glabrata Tl& FLCZ HA(R: D MIC
32 ug/mL DA MCZ & DPEHICE D 4.0 ug/mL 12 %
T L7z

ITCZ + MCZ DA A b& TIIMFERN R AT 40 #rrh 22
¥ (55%), HHINZIARAS 40 ¥R 15 R (37.5%) 1Z38®
b N7z HPLIE C.albicans 11, A B X C. albicans
& C. tropicalis DZNZFN 1 ¥RICFED b7z,

MCFG +MCZ O LA E b TIZ TR AT 20 #ip
11 %k (55%), HIMEYAAS 20 BRvb 7 4k (85%) 12320
b7z, YU C. tropicalis 18k, 4B C. krusei 1
RICFED b7z, C. albicans & MCFG H.#| T o MIC
ML, SEER L7727 L — b TR REE AT 2
Lo 7oz R & L7,

3. C. neoformans {33 % #3E#] o MIC 1H

C. neoformans \Zx}3 % £ 3H#| o MIC 445 %= Fig. 7
R L7

bo bl SPHEEEED A - 72 DIZ ITCZ (<0.002
~0.12 ug/mL) TdH ) EHEZ % TH > 72c AMPH
_B Tl 0.5 ug/mL, MCZ T % 1.0 ug/mL | 4 bk 555
#i L 720 5-FC T i Intermediate (I) 2 2%, FLCZ
1Z S-DD (2 2 #2354 L, &SRS O 57z,
MCFG T3 &MA >4 ug/mL /R L7z,

4. C. neoformans \Zx3 % MCZ & K3EH| O H: %Y
ES

C. neoformans \Zx9 AP HEIR % Table 3 IZ/R L7,
C.neoformans X3 2 AR RRFETIX, 7 XCToOHM
AEDLRIZBVWTHILB L UOARBEIZEAD ST, 5-FC
+MCZ, FLCZ+MCZ, MCFG+MCZ & DA E b ¥
TIX D MFERY R & 7R L7zo 5-FC TIEPFHIC L D 3
AL D b 6 E Lo MIC 2%EF L, MCFG Tl fitH
12 &Y &8O MIC 2% 4 ug/mL L E 2 5 0.008 ug/mL
MUF MK L 726
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Fig. 7. Distribution of MICs for Cryptococcus neoformans.
Table 3. Effect of miconazole and other antifungal agents combined in vitro for Cryptococcus neoformans
Combination effect
Combined drug
synergistic additive indifferent antagonistic avaluative
Amphotericin B 3 (75%) 1 (25%) 0 0 0
Flucytosine 4 (100%) 0 0 0 0
Fluconazole 4 (100%) 0 0 0 0
Itraconazole 2 (66.7%) 1 (33.3%) 0 0 1
Micafungin 4 (100%) 0 0 0 0
m. % = FLCZ +MCZ O#lAfbeTld, MatTHwv7: 44 B

TRAEPE B [ BT RE e DU TR 3E 6 EHI D in vitro
TOHHF MIC #ll & & MCZ % Wl & L 726 R R o
HEITo 720

B o MIC #l & Tl bk 6 3 #, AMPH-B T %
> & HFHWIIEE G AR S R IE A DN o
7o —7%, 5-FC Tlx C. krusei & C. neoformans ® 2
R TR Z R DTRD b7z, 5-FC X BRI, #
RE & S ICHIEREEO L2 TIEERICA SN 5 HH T
H5HH, KEORIKRDEKICE W TIZZ o 2 WA
AR AR IZ RO 5N Do 720 FLCZ B X O ITCZ
D MY T V= VRIEHFITIE C. parapsilosis YA+ O B Fl
WAL % 728 720 4912 C. albicans & C. tropicalis
T2 0 2 FHNAEZ 2R L7259 X C R — %
THo72Z & X WEFIE O LM HEALDEIE Sz,
4 37V = VRHED MCZ i AMPH-B 2K ¥ it 0
BWMIC HAiz/RL, WHIZK 2R DR, MY
TV =V RIEE O D B b dr oz HEET
» % MCFG lFHLEREHRI & - & b MIC 54 234 <,
WA X 0 AR O 2 7% 2 RS bz, Dl
IV MlOF ¥ > 74 YRIERREIIBWTD, WHIZX
LIEZWOERPMESINTB Y™, MCFG IZBWT
b AR R ERSER I N,

AR F M % Tl AMPH-B+MCZ # B < 4 #loo#
AEDRITB T, HFE T 7ZAMBY R 2 7R3 H KA 90
%Y LI S, MCZ %= v 7= B0 F %D
RSNz,

i C. albicans 1 ¥k % B& { 43 #RIZB W -THM £ 72134
FRIRBBOEND o & D FHEI RSN DM AED
4 THo72o FLCZ & MCZ OHEHICE T W34 %
<, ZESIEMEFROPHICE VT C. albicans Tid Pk
HRIRZ LD, C. neoformans TIIPEHRIRIRD L
BWERESTLTBY, MRS S IR - AR R
ERDIzbNbNOEKE IR L BHRE LT, F72,
ITCZ+MCZ D AEDLETD, 44 B 41 BRAHHIN %
TFHHRR R 2R Lze 2O OMIN - HHIRR R,
FLCZ, ITCZ, MCZ ® )V IR 5\ — )b & B fH5E 12 A
b BVEH L, MCZ OMIEIEY ~ IFE & ATPase (Zxf
T 5 EBMNEREE 022 B TEF DRI I BREE L 7245
RTHBHLEZ S,

MCFG +MCZ DA A b Tl 24 ¥k 22 BEASHHID
RRFIIHFERRZ R Lz FRIC, HAITIRIEEOR
O LN\ C. neoformansiZx L, MCFG i3 MCZ & #i
AEDEDLZ LIZX ) ERDSHTER R 2R LR 2 H
A SN 720 Franzot 513X FLCZ & caspofungin
(Pneumocandin 1-743,872) @t K12 BT 5 C.
neoformans DML % 12D\ T caspofungin %% FLCZ
PRI T 522 L 2WEL T DY, SHOMEICH
F% C. neoformans X9 AYLEEMED, MCFG 23l
JARES R 2 b HIfl$2 2 L2k ), MCZ Offifig
PEADF)ER DTGNS 454K, MCZ OHLEWA/EH A
OONTTOEEZOLND,

—J7, HWHITIIENRZPRETEZ R L7z AMPH-B &
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MCZ & DAL DRIZB W TIZ, Candida & D 50%
HAIRD R, 17.5% H3HEdt, 32.5% A E R L 72
NS DG IZ AMPH-B & 7V — VR & o3RS
PLAL i LT b Cosgrove H™W DR & 13 B 7%
o ZHET V= IVRIEIFZ AT O — )L 141 A F VLEE
FEIC L 2 TV TA T 0 — VAR 2 3272 2 TR B
L LTwb7b, MCZ & P Tk AMPH-B 0%
HIIERAE & 72 I TV T2 7 0 — V25 L, BEA
PG FTELVEINTE R, L2 L, &4 in vivo,
in vitro £ HIZZOHAEDLREIZBIF LB EOERH
AL MED SN DBINCDH 5. SR OKE T
Candida J& DFHORDPAM B L OHHEZRLZZ &
X0, bhivbhizZ oA G X L HHBEICIEE
BEALETHDLEEZ b

BUIE, WO OPEEERZ R EMAF v A5
WENTWBDY, — Bl O P M | L~
MHEMETDH ), BEEEH L T2z v, 2003

#£4 H, NCCLS &

“Method for Antifungal Disk

Diffusion Susceptibility testing of Yeasts; proposed

Guideline. NCCLS document M 44-P¥" %38FE L7z,

ZHIZEVENIZBWTD T4 A ZIREIC X A ER

FEZEWEREDIL S ER LT bbb, Ly
L, V&7 L57Y ¥ B, FLCZ prodrug, KV 2
FV =i EIFRERIRS AT E TH 5 HBPIE R,
PEROPIHWIE L IR LR 2EHFMEZ L OL0NHY, &
NOESRL MR % b OPIERIE L & o 7 RV 2
FEDMNL G HDOBETH 5,

LS DOMEFIZBWT MCZ IO HEF I E OMIC K
BRI R Z R L, BRI ICHB W T MCZ % H\wi:
DR E O MEI R SNz LA L, WM - Bk
X0 ZORMENRLDZWEEDTETE R VWD, il
70 365 % BN 2 b T BUEL T 3 O §FF &) R A3
BEThrEEZOLNS,
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In vitro antifungal activity of miconazole studies alone and
in combination against clinical isolates of yeasts
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The activity of amphotericin B (AMPH-B), flucytosine (5-FC), fluconazole (FLCZ), miconazole (MCZ),
itraconazole (ITCZ) and micafungin (MCFG) was studied alone and in combination against 44 clinical
isolates of yeast. The combination effect was determined between MCZ and 5 other agents. Among
antifungal agents, amphotericin B showed the highest activity, because AMPH-B was confirmed no low
activities for Candida species, although 5 other agents were resistant to different strains. FLCZ and MCZ
showed the most synergistic and additive effects in all combination of Candida species (97.5%), followed
by 5-FC and MCZ (94.2%), ITCZ and MCZ (92.5%), MCFG and MCZ (90%). AMPH-B and MCZ were
not synergistic, additive was 50%, and antagonism was 17.5%. The highest activity of antifungal agents
against Cryptococcus neoformans was ITCZ, followed by AMPH-B, MCZ, 5-FC, and FCZ, but MCFG was
confirmed no activities. Synergistic and additive effects were found in all combination, especially 5—~FC and
MCZ, FLCZ and MCZ, and MCFG and MCZ were accepted synergistic against all 4 strains. MCZ showed
good effects in combination with other antifungal agents, and the usefulness of combination therapies by
MCZ are suggested in the clinical fields.



