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Candida albicans = 3313 % oxiconazole nitrate
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FiP1 I &£V — 1 H# oxiconazole nitrate (OCZ) @ i H /e Hi N MIEN: ICBILT 5 EA KA X R
1310k, Candida albicans ¥ BRI & LTV, £OEH cARMEICRIZTE LGOI
o ORMERKICKT 2 FIMEEC oW THBRRN 2 TR -

OCZ RMENREMILIEAYRT 10~20 ug/m! LI EDWMET, 1) MR, L/ rza—R%
ARETHNERR, BIV2) £ERSTHR, HRESHE, BR V- ERERRS 0T
TOAR, 3) 2-FAF v /A a—AD influx, X\ PhdRAFNER) SAEC FHE LI, ¥F
BRBERESFEDRGE L LE S FRRFELR LIS L0 b, = OFKAY= L+ —HE
BAFORBBECEREME L\ o EaERI R,

OCZ iz 10pug/ml L EOMBEET, MM K* S IUEMBY VB L0 AROKH, Kovicst
#rH HORE R LR YO 2R L, MRBMEEAL LoD ENRIhL, MIRARBED
CRbLH{ OCZ DEMHRYST - DIXAT r - L ARER DI D C4, U4-Bt 4 + MERIT
ThY, lpg/ml LTFOXNBEICL Y=L TAT R — L GBI 90% LIEHE Shic, =42
Fr—-ALSREYRMULERELBHKE D OCZ RO LB, D, =ATATr - LARIEHE
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BAMOBAREHILERORCI1bB A7 =X ATHY, TLEREMEILEAE L L THRE

MECKRET S LATRI NI,

RRETLDTHUOA S ¥/~ L BREREAR S h,
% ® ¥ d ¢ clotrimazole, miconazole, econazole,
isoconazole 3 X ¢ tioconazole X3 Crc HAEI K\
TORFMHNERE LTEALIh TS0, BE
HRFRR LD 5HEBE L <L\

Oxiconazole nitrate (LAF OCZ L®§) X, A 4 A
Siegfried AG X h AR 3 h 1= 2, 4'-dichloro-2-imi-
dazol-1-ylacetophenone(Z)-[O- (2, 4-dichlorobenzyl)
oxime] nitrate D {LFERE boF L\ 4 ¥V — L EA
Behbs (Fig DV thiclRH Shic OCZ ok
MRFICBE 5 R &, AH ik IKHE O B R %
LTHW in vitro HigEEERTOLLL Y, BHT
DRV it & 0w Candida albicans % Histo-
Pasma capsulatum OF#tER: = FresVwTHER
ERESRAYRBT s LMo hTWBENY, 36K,
A0 1% 7 v — AHIH T O Mo BRI EELEH O
BRCAVOh, EhiEKariERT>RESBLAT
RFLN

BEDS s ¥ /- A RHREHDTRCERAT 2 =—
MESES— D E TR T 2 R F AL 3 XS — LR

BT20 LT, 7 b 72/ VAFvaf i X/—
nikehdd OCZ {b¥EMBEORTCHALERE LD,
FhEBALTOWAELEIRTETH BN, OCZ 0 in
vitro HEEE I, O S I ¥V - A FC HBELT,
DIMOKRANRALNBYY, —F, OCZ oBHHR
BEAYBEHATE AN =X ALDVTIRE 5 SHEN
RERTwicw, Ailics\W T, C albicans XK
BELTHAY, & LTAEENTERCI YRRV
ATCZOMEYRN LIRS WTRR S,
I. RMHEHELE
Bl LSRIBELLV ) ¥ b, Candida albicans

Fig.1 Chemical structure of oxiconazole nitrate
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TIMM Ol & LGB = LTHOIL, - foRRAKC
DB AARMCEEL ) TS = A RGN
# BAYn7133 WHERWH" A ALA TR TV /0 &
Didh, =k ad — (Gl 5 U Tk C albicans
MTU 12013 3 X U0% DIEMR 2 VR YR A )1 & h
t2o K WiBkE & Sabouraud destrose agar (SDA) #ifi
WREARIRTE L1,

E gk d - AL VDA IRUL A SIWAS IR VR V8- )
7= OCZ BN A (lot no, VOMBE) B 2 A F A AN R4
v F (DMSO) ik L. @% 8mg/mi (w/v) O ¥ ¥
R Lo ok —20 C s fr L, JURCERA TR
L, 554ic OCZ MM LTWA T Lxfindrth, &
FERLCHA L, HTRAHEMcIZT T DMSO %
BV, FISHED 1/100 3 iR Lice ¥ 1% RBRIC
1% DMSO DX ¥ &A% @\t Amphotericin B
methyl ester (A& R 71 7L 02 5) & XU anti-
mycin A (ICN NBC Laboratories, Inc.) i%, Th¥Xh
DMSO XUz 2z /7 —AICEEBL, RBICBELI,

LREEBORISE L TH YR G ML © N E : Saboura-
ud dextrose broth (pH #&{1E ; LAF SDB & 8%) i<
EUHEE R SR LB EML, 37°C T 18 R
IR L, & OERE M SDB THRL, MR
HEH AL AT 10° fifa/ml O @A % L, MIeTEE
e lER Lize 0 10ml FOXBBMRE OEAY &
LLERBECHEL, 37C TREBKER LI, 24 K
#, £RREHLRBLERL, HEFRFILED, W
HEfE > T SDA FERECREETH 27 = —# (CFU)
FRE LI,

BEEBEYIFELTHHEBEONE : EROERK
PEOHE LR URIETE LI SDB R ¥ Fissit
ZX b 2x10° ffa/ml OREECHKFRE LK, C
Ry THRBEREORKEK 0.1ml LFEmEhicd
LERBEC 10ml FORE LI, 37°C, 24 RefEliRik
EREYT -1, FRARENOABYRIL, 4XH
Fikic X b 530nm FRITHTHEHELIE Lico

AR EH O RITE : SDB T 37°C, 18 Bk
B Ekm S C. albicans @Ry E O EEHL, 0.4mM
KH,PO, BRBE L TUXELT S &\ 5 ¥ 3@
< DELTE CEG Lc, BRECHO AT
¥x 37°C TIRE L1, 4 RefRiEOEEL, 0.4mM
KH,PO, B HIcfy 108 #fa/ml ORECHS X 51T
BB LI, RFRMEDOHE T, MIREHEK 2.0
ml ¥*ECEBBL, EDCHREABREONEY B
WLt ¥, AMERRAEDOHEITIIMREER DI
M 200mM 42— ABEK 0.1ml ZFmLic, JE
(IBEE® (Rank Brothers) A\ TfTlcih, 37°C
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HRFrest 2MENRUE LR LI, ZOREr—
Wi te o teRs W A 20 ) T TEIRL, EHKiR
et t.o AN L T ORI IT HMENKEED
JBIC KB T, BRI X SRR M L7,

KRMBAHEABOMIY BB ir~OWMH A%
WU p R R, RICR B X URES
ik R, C.albicans iRz RF % 2 v 9 R4
~®D [*H] =1 >, RNA XU DNA % B 0
(H] 7F=., v+ BLETANVLEHMTRES
i~ [(MC) A3 —2ADEREROQR Y3
A0 RIRRTE S~ [MC. RO DR X 40
BBt mIED OCZ 7T TREMSMICME L 12, &1
[H] #+% > 74 a3—=70 influx LRV iZERLT
NEE TR -1, WThORERCE T L EMETE
PAtRIA AR L 12

FEAFE =25 2~DHMHEEROTR YRR LN
i : PYE & MARRIOTT'® D@ G\, C. albicans
fx&MRED OCZ FET T _“C. MY SURLH
FTA vE._— L, BIEHICRRL-EAHCOL
TAF o —AD 75 AJNIERZT -1, ZBIPD
B 2 h 5 HMHEY BT LTz, SDB ¥ 5 ELER
L7- fifa% [“C] &%k B & & Rowley-Huber medium
(Oxoid) 7B L, # 10° MR, 'ml OBEIZTHELL:,
COMREEKY SOml Fo7 5 R riEL, BED
WEOEFIEH 9.5ml @M LItk 37°C, 3IHME
BRE LT, EOKEL 7 MBS S MARRIOTT OF
T LT AR{EEBE L ML, ME e~}
7 4 — BRI BHEORHEYNFAF /T
—¥ACTHEZLES, A TAFe—-AKI0T/A
Fe—LOERFEO Rl fHICEX T, C4,14-FA27F
AAF 8 —ABRE XCEORB R 7 = — LEHFOHR
YERERBE L%, ZOBSYY) - THEE:
a']ﬁ Lf:o

K* S IUEBY » (P) oMRsABIEEONE: §i
WO RNID & RENTIEA—OFEYAVT, B
AT S AP~ T hd K* 3 LU Pi ¥ER
L#zo SDB th¢op 37°C, 18 EffliRiisEn HELE
L7 C.albicans Ra% 3 B0 X H EER
A+ v K THMCEER L1z, BECHORLLELEE
B4 A+ v AICERSE L, # 10° fia/ml O EOMEE
BRA TN Lo =0 10ml Fok b LHEABHR
0.1ml SEME At LHARECHEL, EHI T
CiR Lo RUGHIE 2.5 5605 10 4tk ¥ CERE
CERREN LRELRIIL, EonicH 7 AREEHE
(GF/C, Whatmann) %38 L CHMEREL., BOAL
W+ b bR O—8% & ), KEREH (BT
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5 X)) ki3 K RUBR IVHEEY 2L S Pi i
REEENRENTR 2T RARBINN BRI RT3
K* 51U Pi ofilay &y, FICMMARTOMREY S
5% MBEXRIC X D S h3ES IOV THRBRR
REECESTRH L,

fig ¥ pH HOMBRNTE : LROKEHX AV-C I
YLk C albicans MR EHO—REAY T EOBBIT
BL, 37°C EEMPITHNE LIS 1/100 Bk XA
¥HmL, pH 2 —2— (AY—iBW M-7 &Y, 6028 &
AAEEEE) ©X b 10 SN Ech » THT
pH EEXWE, BRL, T, WEE LTENARK
$#o pH L B THE L=,

¥ : [3,4,5-*H] L-leucine(120 Ci/mmol), [8-*H]
adenine (25 Ci/mmol), [U-“C] D-glucose (240 mCi

Fig.2 Effect of oxiconazole nitrate on growth
of C. albicans as measured by viable
counts. Cultures were grown at 37°C
for 18 hours with aeration. The inoculum
size was approx. 10°® cells per ml.
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/mmol), [2-4C] acetic acid, sodium salt (60 mCi
/mmol), [1-*H] 2-deoxy-D-glucose (240 Ci/mmol),
BEF<T @ oM #: 1k & % 12 Radiochemical Centre
() WREMR L1, & BRDORV—RKI,
VRO NIRRT MY ML ONRATH
60
I. X M X &

1) C. albicans =5+ 2 M IER

ERBRIEL LTEAZIRTV-S C. albicans TIMM
0144 DRWA OCZ MR X »CLOREEMEND
o ¥ REOKEERTOINENEMN L, 4D
MED OCZ ¥ &lr SDB T 24 By Ltk i il
ELICEEMEY Fig.2 Rt KBRS RERC
H’AT, 1.25 pg/ml Ll LoD OCZ FETFTICIE\VTid e
B 1 - & —{E<, 20 pg/ml Ll EDKAMEE Ti24W
Bund R iE LI S hic, —F, (A LrcBAK

Fig.3 Effect of oxiconazole nitrate on respira-
tory activity of C. albicans cells with and
without glucose as an exogenous substrate
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Fig.4 Effect of antimycin A (A) and oxiconazole nitrate (B) on growth of
wild type strain (MTU 12013) and respiratory-deficient mutant strain
(MTU 12013 RD-4) of C. albicans in media supplemented with glucose
or glycerol as a sole carbon source. Cultures were: @, MTU 12013

grown on glucose; O,
12013 RD-4 grown on glucose,
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FUMEE 80 pg/ml e\ T4 AN LA I A~ D BN DK
FHishbREBYRIEASNIEN 12,

2)  AIRIPRGR I B TR

PISRATTIZ X - TR IS T & o' hE & & 12 C. albi-
cans fHRI D PRI G X UF S DRIMIIZ 44 %t XK
P& LT oA a2 — AR LB T o s stk o %
RERMN, OCZ ik TEDX S Iy BT
Op MREBEYIREE LTRMN Lico T DRMKHT
B TiE, Mz v 2 BB DD Qo, Ml THKEL:
BE, HERRE D& 743 — A A OWRRITK 36
SSVIEME R LA, Fig. 3 BRI KB X 512, B
Wds XU = — ARFEREPR RT3 R b R AR G
UTHEE SR, L EEOMBEEILHS, 10, 20 %
X U° 40 pg/ml DRFFELET TR EIH 40, 70 3 LT*
90% FAEXh, 80ug/ml TIRIFELE LI ED
Lt —F, PIMERE 80 pg/mt OCZ i2Xx h 959
A S hich, ThIV{ERERTIIHABEI V2 —
ARIEHETER L b e h{EL, 40 pg/ml T 40 BE
FREINBIBE I, T

3) MRIKGFEEORNSD C. albicans IERORF IR

EER-Z

BEMEETH D C. albicans |3, REEXBR 742
— AR R IURBEOWThORBRRC L > THF
RATsoencesn, FRVEGETCEWTR, X
LTHRIE L » T A F—FEETB, Tk, 7V %
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r =T L DRI OBTTIZIR, TBECHERR
D TR HFIRT Do — )i, WWRERIZLA L ¥1:
1LE ot Ko 1o RIS, BFRMRHETICRT
LRMIC L > TR IV a - AL, =fag-g
B9 Licsi»T, 4 L OCZ DM REA%ER,
AR O Candida {| NNCUHLEIEY-T 5068, Bl
Wity = 1 a8 — (U3 e b bR RANDERFEN KL 1
Li2 T, MEPKZML LATL KSR,
COHERD M AR MM T L 121, C. albicans MTU
12013 (WFERIER) & Thb b N BHNCER L IR G
% Bk MTU 12013 RD-4 % Hivs, S RRHFE ¥ RIc
TL3MOKK, Tt () BERNGKO 7Y€y y
Wi SDB D /A a—ADNDIZ kD 7Y xy vy
ME—DIRARBE LTz 7-55) 5%, (it) BEREKED
saa— A8 (SDB) $5%, XU (i) FRXRE
REKD 7V a2 — AR, DEThEhDOMT OCZ iz
XHRHRIEBHROB|E M LI, Fig.4A Kish
Broic, MBICKTHHRIFERAENL LTALh
% antimycin A (2, (i)>(ii)> (i) PEicK{R
HHHIEEFMZRL, OBFIFERADKFEEI—HL
1o LnL, BOMVWREIRYRLIEFERKD /Y =
) vERICIGCTLRAMILEY 90% ¥BFoinh
Matse —77, OCZ oRHMILERAIHLTIL, (1)
Cii), (Ciii) OMT antimycin A OPLFLEELVEE
YD A biemotent, LI (i) BLEVE

Fig.5 Effect of oxiconazole nitrate on synthesis of major cellular constituents
in C. albicans cells as measured by incorporation of specific radioactive
compound for 20 min ((J) and 40 min (). Incorporation of : A, [*H]
leucine into protein; B, [*H] adenine into RNA ; C, [®H] adenine into
DNA ; D, ["C] glucose into alkali-insoluble, acid-insoluble polysacchari-

des; E, ["“C] glucose into mannan ;

lipids.
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FpprRL, 0.68pg/ml L EORFMET CiidEL
BErEESh (Fig.4B),

O EEERRERSOERICRIETESR

C. albicans MRN% MELT5 WA T H b 2 Mt
HATHR, ERESMS IVRROThERONME
KD OCZ KX~ TED XS nHWERT 20%,
ARA~RORA TN SRROEROBMELIERE LT
R Lo BUGBAR 20 433 XUF 40 438k OILEtE
Fig.5 IR ¥ LD,

COENGHLLR LS, £6RFITFHROLNLT
it DNA AR BOL M EE T h, XAMAE 10, 40
sg/ml TEHhEH 50, 80% LlE, 80pug/ml Tikidi
100% MHEER LI —H, 2V 2REIVRNA D
AREALTIZ, 20, 80pug/ml TEHhEhH 50, 90% Lk
LoREENBLRI, C. albicans HIRIEE T TS K
CHHTAH ) ARMAESEE IV~ v ORI
HLTH OCZ RHERHERREYRL, it~V
v&Miz DNA AREEEKT 338\ YT % IR
BEARLELChOORSFHRLABE I ThEL
ke OCZ RX->TCHEXR, O X5 ICHRES D
x> T OCZ (HESRERXETEEY R T A
EARALRI, WFhoRFEWTH 50% AR
EAER XN 5 EFREEZ 10~20 pg/ml OFHEH IR E
Shi,

5 AFr—ASRCRETHE

C.albicans FRIZFTB AT v —LAERFRIC X T 5
0CZ ok BT 5 i, MAOENRETT
[MC] ESMBYR DA TR MENCEEATF v —21
ARERO BREENT D D TRAAFNART v —LH
B BICEOHNBRBEY THIS AFALATFR =N
BASLUR MY A FAART v — L@ Y ERERD M
L, 8ThsfstEom X X3V TEEL>OARRL
ZRE L1,

Fig.6 0EREHMIRINB X5, OCZ X57A 4
FAAT R —ABSREERETHOCHEL, 0.16 &
L% 0.63 pg/ml CORAEEIX Fh Fh 50% L E, 90%
MERBLE, ZhEizsBac, o 2 oDRBAT
B=A 2 5 ADEAREVTRE Zh b OEEFIRERT
REREALHEEIRYT, RAREY IOLBDIHEKC
B> TARNSREZRAERY R LI, ThHOK
E20, KRR ATF v —LAREROBRBETHS >
AFLNATFR—AMBTARAFNAT R —ANEELSH
AREThbY C4,14-B 2 F M LRIG Y R AE
THZLrTERIhic,

6) 2-F+%o sna2— A0 influx KRIETHE

BERESBII\T, 74 2—RLARC ATP &F

Fig.8 Effect of oxiconasole nitrate on synthesis
of ergosterol in C. albicans cells as meas-
ured by incorporation of [14C] acetate into
three sterol classes. Incorporation into :
O, C4,4, 14-trimethyl sterols ; @, C 4,14
-dimethyl sterols ; and A, C4,14-desme-
thyl sterols
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Fig.7 Effect of oxiconazole nitrate on influx
of [®H] 2-deoxyglucose into C. albicans

cells
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PVERGEISIC X > THIRA~BAIhS—F, F1a-—
ALRE D ARATREER VWIS v 2T 7%
ThHB 2-Fr¥ v ra—RD [PH] EBLapi
BELTHW, HEELS C.albicans AP~ D influx
NOCZRIH-TEDLI S CHEINBL B LI,

Fig.7 K REhB X O, 2-Fr* > /1 a—ADH
JAAB AKX OCZ 80 ug/ml DEET T, EXHNE
#orLEFCHE I, —F, 5~40ug/ml DOWBEH
HEo OCZ i@ k APHEE X, BECKET 2HMZAL
h3b00, WTFhoHsd 50% LT & BB T
Zpo'f:g

7 MBEAAY YALAvESIVERY B (P) ©
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Fig.8 Release of K* induced by oxiconazole
nitrate from C'. albicans cells
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Fig. 9 Release of inorganic phosphate induced
by oxiconazole nitrate from C. albicans
cells
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KAWL A vKIC 2L 7o C. albicans fifa%x 37°C
T V¥ 2=+ LA, 10 S0 MERHA T
MR AP ~D K 10X Pi O RIE S h
fehotso TR LT, 10ug/ml L) DD OCZ
b Hh UDMRRERICHEML T\ R, K
DAt EE,» SEELRED K % XU Pi oMt ~Dlk
HhrBE S hic(Fig. 8,9, K*, Pi WIFh o #)#
FEEE s X UV R b FRin S o SEAIB IE i X0 LTI
Lico T &ic 80pg/ml DFEAJETICI\TiL, 10 55
% ¥ TIMifaR KY o2 it shic, Th b
TOXRMBE TR KIBENE LS ELS b, 40pg/ml
OCZ izX % 10 f# ¥ TOKHERIL 20% LITic @¥
7eh o1 (Fig.8),

K* OB E~T, OCZ ofifap Pi RERHRIL S
Lz, 40 pg/ml DRET CLRICH% 10 K E T
R Pi Di3ig£ES, Ef 80pg/ml TIXED 2

MAR. 1985

p—

Fig.10 pH changes produced by oxiconazole
nitrate in a (' albicans cell suspension,
The drug was added to the cell suspens.
ion prepared in deionized water at the
point as indicated by an arrow to a fina
concentration of (ug/ml) : A, 0 (solvent
alone) ; 13, 10; C, 20; D, 40; and E, 80,
In F, the cell suspension used inA~E
was replaced by the same volume of de-
ionized water and the drug was added to
a final concentration of 80 xg/ml.

{ADH 0.5

—
Smin.
SN T I T hEFh b~ & hois (Fig
9), ciu, MRS —LIiFEETS Pi O0RibT,
#ER 7 vAF L, BBAREORERY vBILAHICHE
$% Pi ¥ 40ug/ml LLEDEGRIED OCZ i2X»s
TR EhB o E 2T T 5,

8) Mlas# pH iz TR

BROERER, HT D X5z, iR K 24
Hbic i S hhiE, TS L LTHHE pH Er LR
THRFTHY, LidoTohiiglEe LTLARE
BEOBEYMA LN TEDLE LRD LIAD
&, C.albicans QRITE Hiwii= & « D/ED OCZ ZEM
L. #H#o pH % Ak ME, 8 L1, Figl0
X DORBEREE LD D,

FEH I b0 RO MRTE G D pH (3 10 HROME
MR TILE s S BILR R & e nts T h AL
T, MRS ER LN LS o, BAREC
HETHLRAET, LHLLWThoBatBRENC
pH fi AMMETF Lo Chud, AMAGHEENEOHE
B ThHBIDI, FTOKER,’EBEEETHILE
BRTHEELORD, BRI 80 pg/ml kL)
i OCZ % ¥t L7-$34 iz, 4pH # 0.3 DETER
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Fig.11 Effect of amphotericin B methyl ester (A) and oxiconazole nitrate
(B) on growth of wild type strain (TIMM 0144, A) and BAY n 7133-
resistant mutant strains (TIMM 0144 azr-1, Q: and TIMM 0144 azr-
2, @) of C. albicans in Sabouraud dextrose broth

AT T T T
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é
S eof
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0.080.160.310831.525 5 10 X
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Lo LL, —BETLX: pH RELIERCEKEL,
FORELBE LIIEAMBEL L bW LI, Pl
LORREFRE 10pg/ml ¥ TIX, EHHEMATLET
v_rkcE T pH iz ER L, 80ug/ml o3RG
o pH ERiz, dpH>0.8 & L7,

9) BAY n 7133 i ERKILA BRI S OCZ B % %

ET

}Y 7/ — A %EN¥k BAY n 7133 (vibunazole) i3, &5
WHERE AR bA%EHL, C. albicans it LTHH#
in vitro HHERETZRTSY, bhbhitsErc BAY n
7133 REHTH% C. albicans TIMM 0144 X Bk & L
T, chxbh MIC {Hh 20~40 @\ REERKELSR
o WTholb#BLT=A TR 7 v — 2 ORER
BES, RECIZ=ATRT » — Lk AEARIEBMOSE
MYBEREA 2 Hh, Mz T amphotericin B, Zoff
OX Y = VHAEHBTC METH 7% ZhbOHER:
b, #8bhic BAY n 7133 BT REkIX, =ALATF
- A AERBERBLE LIERKTHD LHEESH
o £2C, ThHDERK D) 2 b TIMMO144
am-1 5 LO° azr-2 @ 2 B R, BREUERKkE OHT
OCZ Rt ¥ 35 = LIt X b, AHDH Candida
EREHT A=A LR v — L BRROMSEDEEY R
MLt

Fig. 11A kiRZhB X 5ic, BRE 28 L B
EH~T amphotericin B (methyl ester) iz 335 &3z
¥, ICs %7243 IC,00 (MIC) D\ Fhi L LT
Wil Li-BATh, 1/30 UTRET LTV, Zhick
LT, OCZ i35 Rtk % 135 &, ICi0 fliX\
Thd 10pg/ml CREAEELT, ICs HDOZD HME
D 0,08 ug/ml A HEREED 1.25 ug/ml ~ & 16 &
LR%ERLI: (Fig.11B),

T S0 % 0. 0S0BTBT.
Oxiconazole nitrate (ug/ml)

III. * »®

MaDq I ¥/ -1 BRGTOVTIhETREIR
BELS, ThOEORREIFAMHSETIMEA H =X
ALLTHEZRTWVWS L DL, RKOLEHBMTH
5o (1) BEEEX s XU BRRLBENE D A BLRHH Y,
(i) MLy vREoBE®™, (i) P& 8 % R FH
!’l,“). (iV) AL AT R — /b%mﬁﬂi“'”’”’, ¥ I 163
(v) HERIBRRRTE'>", BEMARRRPICHD DY
BThETREINTELS § /- L RARERC
R¥5aMWi, LERENCINRISETHD, L
BEEOLCHLILAHC L2 BHE AOhEZ ELHS
N, Pied L BRI LRROERABAF Oich O
Db OHIHICM TV B EEX HRTWERW,

OCZ iL¥MENTIX KR 1 1 £/ —1{LE&YT
H5N, HEREHERCHEEME £ & OEWFEAER
2oL hE, EXRCRERDS : ¥/ -1 F ERLD
FRBFZ YOSV BES LD, FMTIE, 1314
V=L HARKEEAOER L2 = XA LHIhTHE
BFROEA TV5 ERD (i), (iv), X (v) ¥
fulaic, OCZ fERBRF DR R bl

1 3 X/ —-nFH C. albicans ix & DR HER B M
DR IEEYEAET 5 & &L, clotrimazole,
zole, econazole, isoconazole, sulconazole, ketocona-
zole L\ 5 ZhE CRRLATRTORKTCERE L
—-CL‘6ll.l!,l!,!l.ﬂ,ﬂ,ll.'ll)o Lﬂ, L, xﬁjm I o-cmgo
HMIXR Y, NEFEELEBL LTHEKT 5 &, ke-
toconazole Al b NP RABEAEXRT L 5> TH
5o CORIBILT OCZ %3Sk Lic &k DK
X, NABEBED 7N 2 — ARKFETHRED, FHICX
> THRECHEShDZ LEZRLTV5 (Fig.3), =0
PHEEEL, M4 DRSOV ThoESRICH T 5HE
EXDbHL, bR 2-F4Fv /1 a—A influx ©

micona-
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Fhd EELLDCHot, —H, WiRMRHRIE OCZ
CXoTERIZEMAMS Y, LA - TPRAN
OMBFICIET I Fa v F Y ZHADH K VDM
RV FIM O ED Ee0 2B Th B LM
Thse

OCZ »'z @ X 5 iz C. albicans {IRAD 4 HIPB %M <
PR L hnb L, ShbkFoil Candida i
Pz EERE LTV ATV TINS5, &K
¥k C.albicans 15 %< OMBRIH DM ANETH
D, Tl XAMBREE st fTlebisd b, Fra—A
ZOBORRBERTAITCEBRY, BHCL->TL
W=k ¥ —YHPCELLELLRDINLTHD,
Fig.4 ZREhDHRAME, COoMBYIRTEHLO
LBREND, Tihebb, HRIOPRMHEHENE LTHS
h % antimycin A A% C. albicans "R /R REEDORH
BEEC LA Lo oD MRTFHIhI LA
THE, FETLRAKOFERMUEAR 7V +) VI
KETHREY 0% ODUv_L¥THELLDIZF L
T, REEER 713 — Ak SUEIC KT 5 REEE
12 70% LDFiz®E »tco REDEET antimycin A
BEWMREN - TcDIL, BEHL BRI »THHIh
BRENBTIDTHH 5, TDZ ik, FREFD
RTIR SN — A ST A AR EEEORE OEL
PHIEASEBR S hig\vZ E#R LTV %, Antimycin A D
BL LBz, OCZ izxf LTIt R RIRE Rk
EAFAENKEREFARESL LXTh X OBV EESE
*RL, TONEEEIEROFIM= % 1 ¥ — R~
DIEFELERFRTHL ENBD b t, Lichis
T, OCZ iz RAEFAYRTICR X, ZHXEH
OHMEIEROFERBF L1 d D TILLL, MoK
EOBEHRRET > KR L RLTRETHE 5,
AFicxtT 5 C.albicans DIFTIER L MIIEROKT
HARTERZETHS L\ 5 RTHY OB & DHER %X
#HT5, chichx T, ANERSEENEEY ST
vz bwERTLOE, OCZ o WRAEERCE
BEHCBET 2 EL¥NER L LTk BRI hD
I hav Y 7TARBREOSILS SUFREABBAMRE
¥HE—ITBETXETHS 5,

RPAE DL 53, 10~20 pg/ml L\ 5 5T 5 i
BT OCZ M XToOXEMBMS DAY bIiIZARE
BT L b ERRMES, S RECHE LIS £ b,
ThooFT~XTo OCZ fEA%—TH BT 5 it
s LUABEROBEREY —ROBFE LTELY
DuBiIEV, TR, OKRBUKIL, 10 pg/ml L) Eo
ED OCZ »#HlaR K* 3s X UEB Y v 2 REIcHi i X
25z & (Fig.8,9), FRAKEOEPL » X THRIENK

-
-

CHEMOTHERAPY

MAR. 1985

pH » LN &5 & (Fig.10) PR hts, ifE;
FREROKMMAAR (N CERENI - 2 — hbqTy
EVicBl+ 28R CHD Z LH T ERD, Chithy
pH o LM A K* fifusb B 38 LT - 3 g
H* OMIMNBAREZE»Tblchb bz Lixy
i, MR S i~ DBRE BRI B ENTH
HBLIELDICBYRWEFIMTDEN T E L5, HY
DHIRAPIRM L, PRI A BIEIE T LR, 2 ~ g
PHEMOIMMROIEILIZ X b BCKNERY g

L, MO~ OMBELN L CIZESRRGONE
o 2-F A S na—A influx DIRREI A
T, £G4 THR, MRS KE XU BRI 0TE
AR R > D AREAHA X a2 L2, ARER
DRIHREIEDIET 22 T, K*, POS~ fr L o
L H* oBAIZ L 5MRPBUEDHIEN S 2 (M5 LT
WhZ ERR%T 5,

- ARSI DRI 2, RERRMLE B D RE T
ZELE->TOEIRIZRD ZENMORTWEY, &
GRS IOCATREST ~ 220 -~ OHEMNE, AFe-
AP EE 52 IEAE LD - L33,
DOFAX - IMBICI > THWADBA + >, B4+,
MR OBBBIEICE LU TYELSD - Lmy
BH XhT\ 3, C. albicans iz } ORSHEEER,D
K* %t 4 LRABKI YR ZEAEA 2 d
trimazole, miconazole, econazole, isoconazole, sulco-
nazole 7z & ERFBXOLhicTX T DS £/ -AHC
Bodoh, WTFho$at MIC Ll EoHEMRVE
ABETHRITIIREFCB b - E0 A LIHR
LLTEB DY, choof 1 4/ -8, BY
vIRREOBfEL <, HEBICEOHEIEROR
BRELTHAEMEYRDS - LRV KV — L7 B
AV - RBERKD WD Sh T 52, C. albicans
faiz 10 pg/ml Ll EDOBED OCZ *{FH L2 BEK
A b D Bk MRRBRE R STEIL, o F/-4
FERBDODFLRLTD 2 H = XnicEkIWTRERR
hBZ LAHESIhS,

5 Lol 2 A & JRic R 5 FHRE S
DB MITERBETEHEFS C. albicans FEIAIZHET 5=
NIRT e — L EREHEICHE L. (Fig.6), =#7
A7 B =, FREEGT TER LSS OMIER
DEEAT B —LTHHO, oA ARRCHE
T B, MRORE OB OB - BEOKN
CRT=ATATF v — LOBEOEER:, BEO¥
&ﬁ:@xin—»&k5k%ﬁ$ﬁmn5mcw'
HHFES S VAL R B, Fig. 6 RrShRER
OCZ i12X% =AFAT r— LSRAE ZOMRED,

ATB—p
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60 C4MU-B A FALBUEOBRMTRE 5 = L ¥RL
T3, COERBFRTCRMOMONDS ¢ &Y/~
ARIB L THRREWFNEE E LTABRTWS
LA TH DR, FHMAYIRHKIMREECIER AD0HE A
LHKLT, =~ TR r—A/RRIR LT OCZ
BERDL $ F /-2 K ERAROERBFLRUE R
FERTEL S,

LR 2 b, OCZ OfERMIFIZ, BRI
REDL I X/ -2 FOEh EFAMTHED, TLLTH
EOHERBMES LU= TAF e - VAT H D
LmEhd, WELREXK DO Candida &g, L< 12
EREFTRTZERBELTVSZ SRR
tBEHhaH, —7, REOIEAINED TEREOEHN

RIoTREINB L 00, Hi Candida &M & ORI
#rEgcRTERIBOR TV, C. albicans + Y
z/yRBERED T R BATF e —AARER ED
CoLIB 2 FMEBEE(LIN s T=A LRATF v — LAR,
B) ¥RE, =ATRTFr - ARMRAIREALEHR
LEVwEb b T, RSLRE - HEXT5b0
PARHEZATE D, Zhid=AIR7 e —-LAHEAR
DHEFRE ST R B XU LABTETH LD LMRT
ATENT2XD,

SuD & FEINGOLD’® ¥, & ¥ (kX8 Saccharo-
myces cerevisiae 7\ BT EHE T C=LTRAT o —LY
ARLITVWC ERFIAL, AEOFIAERITH L TR
ThERES &/ — AR OMENERALIRTAYE 2
TRALKhEL KB LXBREL, ThiyiRfc, ERE
43 /- AROHBEERY =LA TAT v — L SRIAH
KESSZERXTEHLIEBRTV S, LHL, ZZT
FEINEREGCIRONOMIBEAY DY, LK
WEERITI\TIZS § Y — A HBREOE SafE
) VIREOMM SRS TZ L0, IV I XS —
AP T 5 TETMIRERRY LEIIC Hin
Ll b ERT o001, HOoOBRILTLLIZY
A DLIZE VB,

COMBEY LY PRECKRHTHALDOFRELT, b
hbhix C.albicans 7¢ ¥ DBERICEI B =L L AT R
~-AERYBEET5—7, MREREFAYZLALR
IRV LATFROCABIATHE MY 7/ — 4R
HAREX BAYn7133 o B L, FHRIHOFLR
BiLThd O AANCE B L - IEEREE OMT
OCZ wpf+2 REFW L HB Lo = ORHEERK =
VIATR - RIMLTWAE EiX, B=ArTRT R
—AR2EAEAY L 3% amphotericin B iz LTE LK
MELLTVARK (Fig. 11A) bR h5, XR
DRR, OCZ oRLRFHIERECHLTE, ERK

bREEIBLALEDRVA, BERic w5 OCZ »
ICh fMICHERTRHEIRICN T2 XD 2 1o LALT
WA B bt (Fig. 11B), & iz, C. albicans
EXWT OCZ mEb=nTAde—-LamiEREH
DOXELRWHILDHRICIZBIEL T, WHRRYIE LR
X LTORER oML R T RigT 5, 8%
B ELRWHEILLWERT b MIC X gy e
WM SRR LMD LD LTS
hd, EREBETI=A LAY e — A AFRIAMN, ¥
GBI T NS IR E W ER MR- X h KX
SBIET D LV D IR, RUREIR AR & YT
LT, fhMOMENMTLARCAOhE L L B h
5, L2L, TORBIHODZDDOERMA A L)
SBRMOLEIHMT X » TREDTHEMIBTETE
Vg ¥l =nTATF e —LEREXRSEAD 7S
ABEMEICR LT OCZ i C.albicans L [FIBREDN
WHEERE 2 HT5Y, bhibhid Toruopsis glabra-
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MODE OF ANTIFUNGAL ACTION OF OXICONAZOLE
NITRATE TOWARD CANDIDA ALBICANS

Tamio HiraTaN: and Hipeyo YamacucHi
Research Center for Medical Mycology, Teikyo University School of Medicine

To clarify the biochemical bases on which the potent antifungal action of oxiconazole nitrate, a new
imidazole antimycotic, is exerted, the effects of this drug on major cellular metabolisms and functions
of Candida albicans cells and on growth of several metabolic mutant strains of this yeast in comparison
with that of their parent wild-type strain were studied. Oxiconazole nitrate at fungistatic levels
ranging from 10 to 20 ug/ml or above significantly and rapidly caused (i) inhibition of cellular respira-
tion, especially oxidation of glucose as an exogenous substrate, (ii) inhibition of biosynthesis of all
major cellular constituents including proteins, nucleic acids, wall polysaccharides and lipids, and (iif)
suppression of influx of 2-deoxyglucose from the medium into the cells. Moreover, a respiratory-
deficient mutant strain of C.albicans was shown to be more susceptible to oxiconazole nitrate than
the comparable wild-type strain. It looks, therefore, likely that the oxidative energy metabolism
may not be directly involved in the antifungal action of this drug. When oxiconaszole nitrate was
added to a C.albicans cell suspension at a final drug concentration of 10 ug/ml or above, acceleration
of release of K* and inorganic phosphate from the cells, as well as elevation of pH in an ambient
medium, was rapidly induced. It suggests that this imidazole is membrane-active. Of all the fungal
cell metabolisms tested C4,14-demethylation in the pathway of ergosterol biosynthesis was most
profoundly inhibited by oxiconazole nitrate. Based on the experimental data obtained by studies in
which susceptibility to this drug was compared between the wild-type strain and a mutant strain
lacking in ergosterol-synthesizing capability, we are led to the assumptive conclusion that the inhibi-
tory effect of the drug on ergosterol synthesis is only responsible for its partial fungistasis and that
the complete fungistatic or fungicidal action of the drug is more highly dependent on its membrane-
active property.



