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4§ ¥V =V RIK WA miconazole(base) D in vitro HMIEH

¥ B

R M-Il o % f#

MAREEERBARNNFRE L 5~

(M 59 4 3 4 26 A%

R A 3 & /= ARNKBA miconazole (X)) DAMPERRNMNIEL VI K TAMEDN
NIzt 2% in vitro MOV TANY T ofco RXTFHREEREC L YNELI- SR %
FIRMEVCHNAE AL, RIRLIRITE 40 WA 155 ko LpkicxiL 10 pg/ml LITFoD MIC &

BRLI

AR R LT O RAKE EMEBER O Eh I A M N %X R, Candida albicans,
Cryptococcus neoformans, %D fhD ANEM 54 %D > LAEBI % 1.25 ug/ml LLTFORECHIE
Lo BRI MEBRD miconazole Mikix, SHREH L L THVABEFFD RN NNEM amphot-
ericin B % X 7 flucytosine D\ vFh X h b Mo 1,

SEE, bR SWT LREENNENMO—RY
el aTWAR, HRMELEREEAL > 5 RENE
FE LT, EircH Y = P4 %R amphotericin B ¥
ey § 2 v 7+ e 7flucytosine(5-fluorocytosine)
HBBCBERV, L bEIBEORT, EithH
BHBW A2 P AR ERARG ECREEABERCHE
THRTCEhERMELRD D, HFLWwi4 7O VN
LRHEMAREROMBAFHEASIh TR,

Miconazole i, 1969 <=1 # — Janssen £ CAR
hict s X/ -1 REASWTH D, 1-{2, 4-dichloro-
B-[(2, 4-dichlorobenzyl)oxy]phenethyl} imidazole »
tER%E b2 (Fig. DY XHXKBLOMRFEAXEH X
V77 ABEEEYR ULV E AR AR HLNY,
B, MRENANRITINARERE LTaR, BA,
BH VO X EREORELENBEOHRMCKAIhTY
%0

—7, miconazole(4ERiE) 1, MM NEVELZAH
5, BRUTMD AV X, sV T hayg hRERYE
OREHREEOHRMAL LTEANRLCRIFEAN

Fig.1 Structure of miconazole (base)
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BECIZRBNEALRRAL K, HEAER micons
zole(MM4AD X b & miconazole(HX) » X HEMmK
ROFTC—MFATHDZ LHATREIATWE™Y,

La L7zdis, miconazole(Hk) HkD in vitro §
WESECBET57 - 2122 L{, SHapouy ef al." %
X ¢ Mooby et al.'9 »: miconazole(RE) & HEL
TREREKLRELTWI R EEES,

AR TRENTREERNNENENC S5 micons-
zole(HHX) O in vitro HWMIFELL OWT, REKRDL
CrBERB» 0N &Y AV TRRLE, &%
EX RS MEdk < B L T ik, amphotericin B 3 X T flucyto-
sine ¥ REME LTHCTHELE,

1. RBHEBLUHE

1. ¥ A

Miconazole base (MCZ:Lot No. B43/1, #H %%
#RX4H) 3 I U amphotericin B (AMPH : Type 1,
Batch No. 22-380-92432-002, 927 pg/mg, BALHA
247 43Y) 12, WP hb 100% o2 FLAVE
% FIZ®ML #=o Flucytosine(FC:Lot No. A 329278,
BAr . RAH) i1, REACERLE Fill
Wi TleoT

2. {EREEKk

%y 2 —REORER T ik THABERERY
hbIC MA Y, R BB JE 40 #1155 K1V
1981~83 4EDRIRIC H EERD FbT REEREE
B HAMES hi FEE 9 M 54 Hr LR, AR
MLz, M SR B wE RiELTH5 Bl
FERIEERER L BRIK D Bk DR 50
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3. EAEROAN

BERKE (Candida, Cryptococcus, Rhodotorula,
Saccharomyces, Torulopsis, Trichosporon) Y=o\ T
3 SIEESHA & B L - % Sabouraud dextrose
broth KBL, 30°C 48 EsRiRMeE, FLUHT 20~
100 EER LI Thi2 36K 6 FMIREERL, st
B Ao ciERY 100~107 fifg/ml O WECHBL,
EEERE L. ARERS IV EABREY =T =8
BeowTit, DEFEBRA T2 E T35 B
(20~30 H#%%®) @ Sabouraud dextrose agar (SDA #%
#) SEERC 3~5ml @ 0.1% (w/v) Tween 80 %
SUREAEAREKY N, RERSFCHERREY
CToTHETFRHERES R, ThEBE X,y +CH
RL, 28ERD BEX—-¥TIBL T HAPERHK
YRELCE Bohic FAKY 10°~107 it (94
F) /ml CHELEBHV .

4. Fpogi

MCZ 3 XU AMPH 0 RBZHRBRCIE, Sabouraud
dextrose agar (SDA) #{#H L7, ¥, FC DRRBIT
iz Yeast morphology agar (Difco) %\ i=o

5. RRE

HEEED BIE, bhbhdt fERAV-- #XFER
FRESD CEHAL TR ARSI BKBE
0.04~80 pg/ml DHFED 2 EFRRFIDO EHx 3¢
REREEM L7, MCZ % XU AMPH BH¥ &Nt
3PAIIL, BEORKBEN 1% Cied X 5Tk
Y %ﬁﬁﬁﬁ%ﬁﬁhfﬁﬂﬁﬂﬂﬂﬁﬁﬂiifdiﬁ}i?
Bl s 0.003ml Y, &FRCH 2em OEXT
EREE LT, BE% ELICTRY 30C T V.

= tL, RARBINONBERCLMBORTE TR
WIRMIC M TXD X Szt BACHEY Flro
o HBITELTiz, = r=—HARmsbhil B
HVWEE % B/ NREEOE LB (MIC) & Ltco
II. REMER

1. REBRCKT5 miconazole DIEEN

BRI BERTLL R 13 M 66 BT OLWT Tl ot
MCZ BZHERBD %%y Tablel iR+, MCZ o
MIC {1k <0.04~5 ug/ml O WEERFZ D Lo
Candida DRFWREEECH2 C. albicans D MRZH
SIS BA ot Candida D e 2 Tk C.
pseudotropicalis & C. stellatoidea H i1z B\ RS2 % 77
FTEARALHh, RBLIc£#kE b <0.04 pg/ml TFH
kxhizo Candida UNOBERREED BEZEIMT
HEHIRLS, TXT <0.04~1.25 pg/ml DEEICA -
oo BEERICHRICEE ) Cryptococcus neoformans i3,
Torulopsis glabrata & Rk, FH Ll LD 0.31 pg/
ml T CREShic, Trichosporon 2 Efx 1t U,
ZOMOEEL, SLEBCBZELYRLI

Table2 iz, BHERYRO FHEREE LD 55 KRE 10
BfE 25 ko MCZ B2 ¥ i % =+ Aspergillus
Sfumigatus % (LU LT 5 & Aspergillus ¥ 7z & Vi
Penicillium #Riz 335 MCZ o MIC {fi3, 1.25~5
pg/ml OEWEC KB LI, —F, BAEO=TEREE
B Mucor, Rhizopus ¥s X U° Absidia DEBIIV-THh
HBHREZMEIMEL, £¥kE b 5~10 pg/ml OfEXRL
<o

7eEla-YADFERLED BEFERBOTEHE
24 ¥kizxbt s MCZ o MIC i, Table3 imRXh3

Table 1 In vitro antifungal activity of miconazole against medically important yeastlike fungi

Organism No. of strains | Cumulative % of strains inhibited at drug concn. (ug/ml) of :
tested <0.04 [0.08(0.16{0.31(0.63{1.25{ 2.5| 5 | 10 | 20 | 40 | 80
Candida albicans 14 29 | | |36 43| 50 | 100
C. tropicalis 6 17 | 67 | 100
C. pseudotropicalis 5 100
C. krusei 4 25 50 | 100
C. parapsilosis 3 33 ( 100
'C. stellatoidea 2 100
C. guilliermondii 3 67 100
Torulopsis glabrata 8 13 25 | 75 | 100
Cryptococcus neoformans 12 8 33 | 58 [ 92100
Trichosporon capitatum 2 100
T. cutaneum 2 50 | 100
Saccharomyces cerevisie 3 100
Rhodotorula rubra 2 100

" Candida spp. (except for C. pseudotropicalis) were read after 2 days and others after 4 days.
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Table 2 In vitro antifungal activity of miconazole against aspergilli, penicillia and zygomiycetes

——

Orgari No. of straing | Cumulative 9 of strains inhibited at drug concn. (ug/ml) r
reamem tested %0.04{0.08(0.16{0,31/0.63|1.25|/ 2.5 5 | 10 | 20 |40 | ®
Aspergillus fumigatus 7 29 | 100
A. flavus 3 67 100
A. niger 3 100
A. nidulans 2 50 | 100
Penicillium notatum 2 100
Mucor spp. 3 33| 100
Rhizopus oryzae 1 100
R. nigricans 1 100
R. equinus 1 100
Absidia lichtheimi 2 50 | 100

All organisms were read after 3 days.

Table 3 In vitro antifungal activity of miconazole against dematiaceous fungi

; Cumulative % of strains inhibited at drug concn. (ug/ml) of :
o . No. of strains
rganism tested
=0.04/0.08/0.16/0.31/0.63/1.25/2.5| 5 | 10 | 20 | 40 | &

Fonsecaea pedrosoi 6 331 50 | 100
FE. compactum 3 33 100
Phialophora verrucosa 5 20 40| 60 | 80 100
P. dermatitidis 6 17 50 | 100
Cladosporium bantianum 2 50| 100
C. carrionii 2 100

All organisms were read after 7 days.

Table 4 In vitro antifungal activity of miconazole against pathogens of eumycotic mycetomas

Orani No. of strains| Cumulative % of strains inhibited at drug concn. (ug/ml) of :
rganism :

g tested (<0 04[0.08[0.16]0.31[0.63[1.25/ 2.5 5 [ 10| 20| 40 | ®
Madurella grisea 2 100

M. mycetomatis 2 100

Petriellidium boydii 4 25150 | 75 100
Microsporium apiospermum 3 33| 67100

Phialophora jeanselmei 2 100

All organisms were read after 4 days.

Table 5 In vitro antifungal activity of miconazole against dimorphic fungi of medical interest

Oreani No. of strains| Cumulative % of strains inhibited at drug concn. (ug/mi) of :
rganism .
tested £0.04]0.08|0.16{0.31{0.63[1.25/2.5| 5§ | 10 | 20 | 40 8
Sporothrix schenckii 9 11| 781100
Histoplasma capsulatum 6 100
H. duboisii 2 100
Blastomyces dermatitidis 4 100
Paracoccidioides brasiliensis 3 33| 67 100
Geotrichum candidum 3 67 | 100 | I

S. schenckii was read after 3 days and others were after 7 days.
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r5ic, <0.04~2.5pg/ml OWEHH L, K
b Fonsecaea 2 M MESEMEL <, 0.08~0.31 pg/
ml ORFNME TLHEHHIE SN,

Table4 ORW1SHELLR L IR, HAKERERD
FES 5 EM 13 Bhctit s MCZ o Stk YR
{, 0.16~1.25 ug/ml OWEETC Petriellidium boydii 1
BrR{ ek HIE S hi,

Table5 i3, FERR_BH WM 27 K H+ 3
MCZ 0o MIC {EH%RLASDTH 3, Histoplasma
2 @i X U° Blastomyces dermatitidis 33 % M& A1
#<{, 2oL MIC iz <0.04 ug/ml TH o7z,
DO EHMT I\ T, Paracoccidioides brasiliensis
O 18A 10 pg/ml 2\~ 5 B\ MIC % 7R L 7= LISt
2, Whd 0.68~2.5 pg/ml OREACHIL T h,

2. RESRFHHMKIC X35 miconazole, ampho-

tericin B ¥ X U° flucytosine D EEH:

REEREEREHR L VI h - FRE L #EX
hAREIEHE 54 BT oW TTk ok MCZ 16U
REEME LTOXEHRE 2#H AMPH % X0 FC 0

BZESROB MY Table6 iz¥ 2w,

Candida albicans 24 #%D MCZ M%iki2, <0.04~
10 ug/ml & HBEAYIE A LAt KSR BRi30. 16~
2.5 pg/ml OWECTAILEhiz, AMPH MEHb 2
RO HEIR LI FC IR LTidfy 1/3 DAt 80
pg/ml CRREShIEVWRERTH 2% —F, B DK
%, MCZ %7213 AMPH & M0 MEHSMY RL
720 C.albicans o Candida 3 %% C. tropicalis,
C.guilliermondii 3s X U° C. parapsilosis & 4>% T 5 ¥kD
MCZ, AMPH, FC W&t 2, £#R¥lcx+ 5% C
albicans DRZHEDHBEAIC A - =0 Fds FC MittEHE
R1¥kbABhich ot

T.glabrata 3 ¥kit, \~h$ 0.16 pg/ml ® MCZ ¢
FHIEZh, B\VBHd RLA, Mo 2#ic W58
ZEzZh X hEL, AMPH o MIC {#it 1.25~2.5
pg/ml T o7, FC 13 0.63 ug/ml L LD METHTH
EEHIERY, ULad 38k 1 #kiz >80 pg/ml DOfittEY
AL,

C.albicans & [t HLATHY BB REETH5 C

Table 6 In vitro antifungal activities of miconazole (MCZ), amphotericin B (AMPH) and flucytosine
(FC) against isolates of pathogenic fungi from human cases of deep-seated mycoses

Cumulative % of strains inhibited at drug concn. (ug/ml) of :
Organism (no. tested) Antimycotic
=0.04/0.08{0.16/0.31(0.63|1.25(2.5| 5 | 10 | 20 | 40 | 80 |>80
Candida albicans(24) MCZ 8 13] 21| 38) 63| 96 100
AMPH 4 13| 46 92| 96100
FC 4 (17| 25| 46 54| 58| 63 67 100
C. tropicalis( 3) MCZ 100
AMPH 67 | 100
FC 33 100
C. guilliermondii( 1) MCZ 100
’ AMPH 100
FC 100
C. parapsilosis( 1) MCZ 100
AMPH 100
FC 100
Torulopsis glabrata( 3 ) MCZ 33 | 100
AMPH 33100
FC 67 100
Cryptococcus neoformans(15) | MCZ 20 [ 60 | 93 100
AMPH 47| 87| 93|100
FC 20| 33| 47| 53 60 67 | 73 | 100
Trichosporon beigelli( 2 ) MCZ 50 | 100
AMPH 100
FC 50 100
Aspergillus fumigatus( 3 MCZ 33 67 | 100
Jumigatus( 3 ) AMPH 33 100
FC 33 100
Geotrichum sp.( 2 ) MCZ 100
AMPH 50 100
FC 50 100
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neoformans ¢, MCZ 25t L, C. albicans % |4 &\
W HEA B LT\ o AW 15 gRixt 4 MIC iz,
1.25 pg/ml 4 i d 1 BREBRE, )T <0.04~0.16 pg/
ml O {CRITIC B » oo AMPIL o MIC i, “h X
D 4§\ 0.63~5 pg/ml @ I~ B ot FC D MIC
ftiiz 0.31~>80ug/ml DLW HEFRIC /L, Lid 30
o WOBKIT 80 pg/ml DfittE%R 1iLIco Trichosporon
beigelli 2 ¥k MCZ, AMPH -z}l RO MY 1
L7epd, 14k FC iHETH » 70

HARG A fumigatus 1%, WAL IS THEA
2t A ED > 7o STMERR 3 kD MCZ Mzt
1% 0.16~5 pg/ml DM H H, €D 5t 2 kkix FC D
AP AMPH e LTH W #E 4 7R L 7co M
Geotrichum sp. 2k, BEFICHERZIETHY.
MCZ o MIC {fii <£0.04 pg/ml, AMPH X0 FC
T 0.63 pg/ml LT ThEhRLI

1. = %

FREREE - BENFREREOREKOWT, &
EHhbhtt SDA itk R & 2 BRPHRAR
FEIZ X HhREL TH 6 i MCZ (%) o MIC fi
13, A UFERNZ D\~ T SHapomy ef al.'? )% SDA 531 T
DORERDOHFEC L o THICHREERMC—FKT 5, L
ML, —FOEEOWTIRBEROEROBITH I b D
g AR, % C. albicans, T.glabrata, BEREF}
T ArHELD MIC ffiiz, FBWREhZHLD
LHEFEN S HHEB e —F, C. albicans (AL T
BaNNATYNE & CHEUNG'® NS DEEKS KKK IZ D\ T
FARLBRKZ, bhbhoXThEiiE—KL T35, ¥
t=, Moopy et al.'® DH|ETH = W ITEVEXIRRL
TWwabh, FORME T. glabrata =2\~ TiL SuapoMY et
al. 233 MIC fHX DX LBV ENRRBRS,
MCZ #4»T—RC A I &£/ — 1 FD BREHRBRORK
BOEUERGFT X > TRELEHTA LR X b
TWBEZATHD, LML, ChHDBHFEEANSDA 1
W AVERRERFRE LV S R CIXA—44 %A
LA s, ThEhoBbhIcRIEMEICH e b OERD
AbhaZ Lk, ThUADOLHRCEERBROMRE
B OEeSR), HEOEKESL LT KELS KFLT
WhZ Ew RETS LDTHL, bhbhiy, TTK
MCZ (WEEE) w2\ T, D MIC iz RiFT#&E
DEHEMYRELI,

MCZ () & MCZ (@) L uxmiEEEo AT
XA R LI 2D RERD HEM S 52 03bh
321213, bk bhd e MCZ (F§ERE) i< owT
SDA #ii FeELh -4 DHEBECRT5 MIC {1,
46 MCZ (%) wo\T SDA ity AV THIEL
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Pl d D & A Ay R R LY. ¥ 1 MCZ (s
H) DML pH O R &Lz
BERI, —Jf, 4K ARE BT h s
bifonazole & C. allicans fg £O WM< 443 MIC {5
SDA #p - CHZZ L 7-$45 & b  ESDA Sespa f\ 7
LED)iINAHEIENT &, LA L REICHET L E 8
S A PEILICERTS L2 BH TV, g
LA 84/ MERPT MK L WME & Tix4M pka
iz 7c% 2 FTHY, BELS EDfbic K pH
AT BIENRILS T D b O L Exbhd, H
B, BV phka Ml L24 § X /=2 HTHE keto-
conazole At pH % 3MmG 82 LBT5 - Lizky
1 C. albicans {EHEH 7 1,000 fEMEZh5H L BELT
V5o L7chioT, pka O EFiZOWTREHS
Wi Tis 5 BB 5k pH ok ERT5 HEY
B 5o %1, Coalbicans D X 5i= 4 & b LHHEMTR
ZENIK AT L EEMTIL, M) BHOBYAVL
VERD, MEMI B TR 1-FEL T TElmbd?
LICLARTRETH D,

RIFEk L TR MR E DT MCZ RZHRARD
B BT 7 &, XXM IER LI 2 LAZDL
h3o bEE S5 FERRBEOFERE L LTEL
MmEB7 C. albicans 35 X U° C. neoformans O K404
MEERIZ, 1 pg/ml ORFBE T h? - EERC
AT 5. FHAOBIZES 5, MEEEIC MCZ500mg ##
FRARKES LB BBMFRE S 2~9 pg/ml &
EL, SEFMIiZ 2 0.1~0.2 g/ml ©V-AZETFT
BLELWHIRENHMEIRTL 2020, L2221, T, BE
HHEL L THZEIND 200~1,200mg O 8EfHR
BEXRET B O, SO BECh > T 1
ml YLD M EN R Zh, Hv S FER )7L
3 5 h AN ED S DERMTHES RO TABHETR
53DEELDLND,

BESMEX i B 3t 5 MCZ o HgiEky itk
DRHOPAER AMPH %Xt FC oXhil#td
5%, ¥¥ AMPH =5\ Tt C.albicans = O {10
Candida BRI L TizE AEOHENEY RLIHD
o, C.neoformans, T.glabrata %3 L¥&T5 Con
dida JAHDFTRTOEMEI LTIz Boric EEiE
Mot FICEHIAB DIt A fumigatus 3 2t
#% AMPH 80 pg/ml i= it T » 122 E THBo— I
FC 2ARDHEA <27 b Ad HAT A fumigatus i
D ARBIT R LT iEHEA BB & L1z BRLLT
b, BUEStY Lo TORBRNEC KT 2 HEE
L FHEIRIRE B SOTE Ehokoe W2T
C. albicans, C.neoformans &\ ShTERREL b
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AC T.glabrata,

T. beigelli 7”3\ T X % £ MBD

1/3 A FCTiETH ooz &id, FFOMARER XL
B Hbho2RB L, FRMACELTRLTRS
HRABRY AL HREZ EXRBLTWS, FC Mi#EA
AR IhTEAD LI FC R EEO R D 14
i, FC MERBED BN &\ 5 BEFMEY
BRLTEY, SEXTERTILELDS 5.

&3, R BRIT W TR LRI RML, MCZ pif

[

HEARZ b, REEEADOVThOZTLR

¥0RBAHABEFC ¥ 22 EhicERNOHRL RMT
iR RELDTHD,

<#g> Miconazole,

amphotericin B 3 X ¥

flucytosine OPFRE FREL S ER o HEN
X aH, BRe&HA 2474y, BRe vl

REBEHL E T,
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LABORATORY ASSESSMENT OF A SYSTEMIC
ANTIMYCOTIC MICONAZOLE(BASE) : IN VITRO ACTIVITY

Tamio Hiratant and Hipgvo Yamacuchi
Research Center for Medical Mycology, Teikyo University School of Medicine

A systemic antifungal agent miconazole (base) had a potent in vitro activity sgeinst a wide range
of pathogenic fungi including those associsted with deep-seated and subcutaneous mycoses; it inhibited
all of 155 testing strains of stock cultures at drug concentrations of 10 ug/ml or less when tested
by the ager dilution techniques. Similarly, clinical isolates from patients with various systemic
mycoses were also highly susceptible to miconazole. Its MIC values to most of 54 isolates were less
than 1.25 ug/ml. The miconasole activity was greater than that of amphotericin B and flucytosine
as the reference systemic antifungal sgent.



