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Bifonazole DK EERBRFICIT 3H%

A R E-ll n X #
WRAYELREXNFR L 2 -

(s 59 4 4 A 27 HRA)

F#1 I # /- RANEH bifonazole OHBEAMEL PO+ 5 B Y T, R LB
ERSED C.albicans TIMM 0144(52 & RWEHIEMEEIR, >10pg/mD) 3 X U M6 B EEMD C.
psendotropicalis TIMM 0801(5z& RWHE (L MEERK, >0.2pg/ml) % Ay T IR AM s X O HERaDE
BECRIETEEYROICRN Y 77 - 2, Bifonazole (2 Candida #IR3EBEMBRSY D ARRD
e CIRRERTER UTRIRAEMG R YR L7z, X Hic bifonazole (% 0.1 pug/ml LITF o {EMEE
CRAFr—LERERO Cld BAFLERIELEW L, =4+ TRFr—LGRKEELIL Th
SORFMRII MBS TIMMO0301 CX b3 BB Shi, —7, bifonazole i 10 pg/ml
LEOMEE CTRKARNN S K ©ERY VMO Y RETS & &b fsESD pH 2k
RBXg5I b, AFIZHEARRE CIIAKMBRELYO IR T EARESh, MEKED
BAANCERLTH/Lh =L T2 7 v — A ARMEOET L7z BAY n 7133 WHE Rk EET
58k OMT bifonazole T35 RSV R LR, TIMM 0144 TIXERRE BbkE N
RIEASORSHY T LA0Ks LT TIMM 0301 TIRERKOESHIZ TIMM 0144 O v~
CETELLETLL,

DR B, bifonazole (X = TAABMIEABFLH L, ERSEHHKTIT MIBMEER D %
2, FEEERSEKCRV T T AT r - SRR L ERBEEERY” ThEhER

ERs IUARER CORBERACEL LTS T LA #RINT,

Bifonazole(BAY h 4502) 2, ¥4 %: Bayer AG it%
WCHEEA & L CHEMR & hx 1-[(4-biphenylyD)-
phenylmethyl}-1 H-imidazole o {t%X ¥ 2 HH A
ix/-rBRECeHs (Fig DY EXRALA TS
1§~ A R RBH & LFEMx BT 5 &, bifo-
nazole iz biphenyl B¢#% &> ¢ clotrimazole & B
ATaHmBTHIN, AFPrEL L Cl TREEE
RWATCiE clotrimazole # &) TfLDO V2D 4 3 &
Y- BE LRI BEGEEXAHF LT\ 5, Bifonazole o
in vitro B0 O in vivo HEEE O FHiic BT 5
hiToOWENL, AFAEBHEORREFCH L TR
FHEERAYTRL, BHraBoRiye s res\ TR
HERC X yBhBRHRE BT B ErBRESHT
R LUK

Fig.1 Chemical structure of bifonazole.
Fl N
NJ

Empirical formula CrHiN,
Molecular weight 310.4

Bifonazole o f{EH@FIco\Tik, B, o1 0
BFEMAENFELACEFREARERER E A TV
%, Baruc & pE Groor® ¥ Candida albicans i X
vt Torulopsis glabrata o # MM BiE T bifonazole
OREEYHEENBESEY AV TRE L, KA MK
BEREYE{LI B LRRLE, & 5Kk, Banve
et al.' 13, ThoOMBRRECOWTOEEREE
X 5EBE»n 5, bifonazole »iiEiaat L { cRBEDHBK
YHEL, SEEEoEtrr BT EX¥RELT
w5, 7, Osumrt et al.'® (2, B TERED bifo-
nazole % fEf = « = Trichophyton mentagrophytes
YAEEBRENCRNL, COFOERMREYRORY
LHAENR LI RB T L @ADL, ThbHOHBEN
WRORMZ, TFhib bifonazole »RE O MK
L, WREEGEOREDE{L bT LM
BMEcRET > ARESEARROBELEET 5 THE
HRBLTFELTWS, Lrl, TOHRLRNT2E
B ELENERLTEILBOR TV,

—7, clotrimazole 7x & fia D {4 I ¥/ —1Fl o fF
BEFcET 5 shicoS OELFENT R o KX
2, ThoOEANKEL THEBOFARNYLY, V
VIERLOHEBENEEER T ¥ L 3EEKc =1
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AT - LOAREWBRAICEK S v T # IR
FOXEC T EATRBRLTL S, LvLists, Th
EOZ DDA WT AR MER MBI 2P D
Dhix, THO X *TH B,

KT8\ Tix, bifonazole IMIFAD —KRA £ 5 =
XatvBohrTHro e AL L, AlNCNT >N
BNEARLVR=ATAP R —ARRRRIETHRY
Rl ELENRN L 7 o k2, Bifonazole M % {4 ©
MR D—RRBAMERRLSTTREELERL, £
RBRLEL CTEMRRNY: C albicans Bk : wEEEY: C.
pseudotropicalis sy AL, NI w1,

I. RBMEESE

1) (EAME

FTRTORRKIZ C. albicans TIMM 0144 gkis X ¢ C.
pseudotropicalis TIMM 0301 Bk % (F Lico £D i —
BORRBITIX, ThoWE»bEREhAANCENRS
hicb V7 /A R HINEH BAY n 7133 fREZR
#% TIMM 0144 (azr-1), (azr-4) @ 2 #¥kis X 0 TIMM
0301 (azr-1), (azr-3) D 2% B LI,

2) EXEHO MY

A =V REHAREH X VA5 & o bifonazole 1
YUFEKER% 100% 2 F1 AL k%> F (DMSO) ic
BMLT 8mg/ml OBBEERAB LI, chiFReL
T —20C CREFL, LECLUMBMEL, TLcK
FINEMLTWHZ LXWB LK, RRITHEA L,
FEH#OFEREHIZIX DMSO AV, LW TFhoRRBRRIC
FBUCTHHRROBMMEN 2% (VV) 12725 X 5 g
L'fio

3) KBRLEEBYHEELTIHEREONE

Sabouraud dextrose broth (11 ¥4 h HYRF}p v
10g, 71 =2—2 20g @4, pH &KE) (LIF SDB
EM) I LBBEAOIE FHERE R bR LR
RxEmEL, 37°C, 18 RfiIRBIER Y TiooTco T DK
Ry FM’c SDB THR L, mMIERHMKE AT 10
fHEQ/ml iR L1k, BEAOREOERNYSTLER
R 10ml FOMEL, 37°C CIRAEER L1, 24 B
M, ERRE IO ML A BEERL, ¥
1ZH€ » T Sabouraud dextrose agar i L THEEK
(CFU) RExfTie -1,

4 EEBEYRELTHHEEEONE

EBEBREDOPRE LABRIC LTH LR SDB i
B FREIEH THY 2~3 % 10° fifig/ml D RE I FK R L
1o, EYBEAYMEED bifonazole ¥ &ir L HRAREIC 10
ml FOREL, 37°C TRESEY T - 1o 24 BRI
CHEBRRENOGAB LR L, 2XXEH 2 AT 530
nm FERETHEYRE LI

5) ZMEAMEALASHOIRDAXRN

ARSI~ MBI ER, FUERT SRS
ERIC M LT, Candida RRICRIS 5 v A 2 RiF
#A~D [*H] 4 v, RNA 88XV DNA BHAD
[H] 7¥=v, v+ vRBIVTALAIVREILH Y
WAAD [MC] 74 3 —ADFRERDOID AR, 3
IUHERES~D [“C) MO DAR EFhick
ETEFDOYHRYME Lico VWTFhORBRRICHTH
RATINK 0 BEMIZITIE » 1o

6) AT e—-LERRR

Pye & Maxriorr®® DHRICiEV,, MEBEKIC [2-
UC] MM (7 P Y Y AMD) ¥MDAER, AFo—ny
5 A HMHREY ME Lo SDB MSRT BOh ¥
BERYEOLTHRD, chk 1mM K8+ Y.
([2-¥C) M+ + ¥ % & 50 uCi/ml % &%) Him Ro
wley-Huber medium (Oxoid) iz## 1, 2~3x10"
Ba/ml OREICMM L, Shik 50ml 57523
SEL, BREOHREORALEM LIt 37°C T I8MN
Rl LT SHOEEEK, Mot DK B LTE
RILERE> YMHL, IW2e <+ 2757, %k
ot MAHERAA* + 7 — T BHERSD © HiEy B2
L, =A A7 —AEIUF /AT —LORESD
Rf (Hiz XSV THEATF v -1 25 AD {I% EHTY
DEL- ek, ThEhOBMEYNME LI,

7 ARA~BEIEIRD K* $IU%R) v 8 (P)

DER

SDB s 37°C, 18 B§f)iRilbis®y &0 L CHAHK
YD, KEABA A+ K C3EKS Lith, 2~3x107
MB/ml OBMEIZLD X5 KEBA + YK FEXE
Too T DMAITER 10 ml # BYHAREEDO R IULE
HAREFCSE LIS, RBRLEHD 37C TS va.x
= FL, 15 2t ¥ CERNCERRE? L AR BN
Lice ThEXADI RETT 77 A@#FK (GF/C,
Whatmann #8) B LTFAL, ML FREcLE
Lo B6h-FlThbblEAKEoWT, K &
RYSEEEH (B3 775 ®) X b, ¥1-PigEY
FHYOKFRC LB HEERERL LY £h £hNEL
Too MRRANDHKH A, 08:R (EXMIEEH) DMK
* 5%% TCA Tl LTHBoh-ARASEINTS
HETEbL LY,

8) MilariEw pH HOEBENE

LR AR AN S h o RERT RO —ERE N
ERBBITE D, 37°C T FEHMER L, Bl LihbEH
BREGRML, 1 vFaR—vavkifdt, 0H
10 2L kb tc » CHikkhoie pH (H¥X 8@ LT

9 A %
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[3, 4 5-'H] 4 v (120Ci/mmol), [8-*H] 7 %
=v (25Ci/mmol), [U-4C] 71 =2-x (240 mCi/
mmol), [2-1C] BB (60 mCi/mmol) $s X Ut [U-4C]
g7+ Y v & (60mCi/mmol), I EMA LATXTD
it A9Hix Radiochemical Centre () 5 &HMA
Lo —HAAKIR, FRLRITR (BR) ¥ i
X P HoMBEAV,

I. R B & &

1) C.albicans TIMM 0144 3s X Ut C. pseudotropica-

lis TIMM 0301 123432 il /e U VE AR

KRV Candida 2 Wk EXhEh 25T 3
bifonazole DHFIEIEYE & ELEMIFAOM J1TBILTH
EREraslodic, SDB A TORFIZ RixT BEC
OWTERBLREE LTRNTS & & ¥ ¥ Tk
o

Fig.2 L4 DREED bifonazole K LT 24 Bl
ERLEBROERE YRR LY CORMLHLMTX
5Kk, C.albicans TIMM 0144 ¥kiZis\ T, 1 pg/ml
BEOEAWE THOMRFEALA, 10 pg/ml L LTI
BREEXBEIEAEREABH bR, RENHR
2B bhirhote THIZX LT, C.pseudotropica-
lis TIMM 0301 #kiX, X520 iz R *#RL, 0.2
pejml LFOXFRE CREIELEEIh B0
bY, BEIALBENEELRT 5 & L ABEDHLA
oo ¥, 1pg/ml P EOWE CREMERD 5 ZBE
IR ABKIET LI, BE D R&H» 5, TIMM
0144 iz le~T TIMM 0301 ki bifonazole HE{EA
RHL 1,000 L ERVBEHE Lo AR RT,

2) FEMBEERYBOARICRITTVE

Bifonazole A Candida fifa» ¥+ XBRHTH
542v.78, RNA, DNA, fifaeests (Brio7r 2
IRE - BABESEE =7 V), BED WThhrod
BRIk L CEHENEEFRY b oOnEIERANTS

e, EAFYRADWETINEBADRISHHBDK
HHEHR O WERBRL 5> ~ DT D 3R 2D WIRIE B % RUTE
Lo

Fig.3, 4 kt¥hth TIMMO144 ik Xt TIMM
0301 BRI\ T b FRA = L OB A
D R -2 2 — v & KEIME © KEY RT, TIMM
0144 £iZ 3 \» T2, IMOMMEATHRD 5 b,
RNA OARA RO BRI, TLRWHELEYT
T 20~40 pug/ml OEKIMET T 50% LA EOFHME:
Bont (Fig.8), th & HBLT2 v A7REiT
DNA DARIZBEDOKE LN, 40 pg/ml ORK
WEC X DHMEI 40% LITBE 7eh - 1o, MR
JABOEEMRSEE LTHBRBETA S ) TRE - B
WM (FLLTB- I h v e pROFFuhnbind)
B IV~=vFrvounwFhizowTh bifonazole iz k 3
AREESRENED b oA, HEOBEIZ & b I
RNA BRIz 5 X D b {ED - 7o EORE, [MC] B
BORIEREN ~DOR Y AZLIRRETHREARIL,
bifonazole iz Xk b B¥iL - T\ FEH L 2, RICHME
b 40 K TIXEKK 2.5pg/ml X b 50% LIE, 20
pg/ml X b 80% LA EDFAEEIE LT

Zh &A%z, TIMMO301 #kizis\ ThIRELSD
MRS D Ie Tk RNA 0ARAB LM LRI NS
FHRrEDLhlch, LBEMCREHRIEDHRICESRTE
BRI RIZEL, 5pg/ml THbbELRHHIEY R
TEKIMEE 0.2 ug/ml D 25 {7\ MET X 5 < 50%
¥HTRED RNA AEFEr RO LD TEBE eh»
7o (Fig.4)o ThEXBME, RICEMK 40 HH DR
HTHBMD, BEARE 0.31 pg/ml DEFT 65%
LIEDOEEYRL, BIRACHEVCEELYRF S &n
abhico L RICHAE 20 555 40 2O Tik
ER TR BEIGRIC I35 B D AZAIEERINC
EFLTWB0OR L, EEZHEMLLRER TR

Fig 2 Viable counts of cultures of C.albicans TIMM 0144 (@) and C. pseudotropicalis
TIMM 0301 (O) after 24 hours exposure to various concentrations of bifonazole,
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Fig.8 Effect of bifonasole on synthesis of seversl major cellular constituents in C.albicans
TIMM 0144 cells as measured by incorporation of specific radiosctive compounds.
Incorporation of : A,[’H] leucine into protein ; B, [*H] adenine into RNA ; C,[*H]
adenine into DNA ; D,[M4C] glucose into alkali-insoluble, acid-insoluble polysacchsrides;
E,[MC] glucose into mannan ; and F,[2-14C] acetate into lipids.
Bifonazole was added to a final concentration of (ug/ml) :s,0;b,1.25;¢,2.5;d,5:e¢,

10; £,20; and g, 40.
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ZLTEIET A Eh, STOMREMNMMEE L LR
BT ENFEIND,

L EDgRL, TME#kic3tl LT bifonazole iXfRRA
RARIRM RS T 5 K, o X8 cMiamRRs o
AR LTIBERIEEYDR LR 2 &, ¥
HBECBLTIZE Lz TIMMO0301 T EHRSH &
DT AELBIcO MDA LERLTWS,

3) =ALRTr-LARERETHE

Candida #RWZ 35\ 5 f&?" r — L &R bifonazole
NED LS MERT AR TH b, fr0¥EH
BRET cMilac [2-1C] ERYIR ATk, A7 R

(B)

-

e

(*H) Adenine taka:‘ uwp( X10-3dpm)
®©

Minutes
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— L EARBROBREEN THHTRAAFL AT R—L
FiY (R TIRARIN=A TAFu—AnbEE) §
IVEORMONBHRCHB O 2 FARTFr—rE}
VAFAATF e —ADEBER WM I 774~
IOV REL, Fh T h o GsErNELL, Figs
2, ZESOBMEYELETEDLIbO LThEH
% bifonazole WED KW R LIcbDTHSo EhD
B m7c X 51, bifonazole i3 TIMM 0144 K& XU
TIMM 0301 #D\W\FRIZEVTHERETTRAFY
AF e —AFhbbal TAF v -1 OSRYEECE
FE L1z, —F, f0 2 >0 RREEN D BARLIRS
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Fig.4 Effect of bifonaszole on synthesis of several ma
tropicalis TIMM 0801 cells as measured by incorporation of

pounds.

jor cellular constituents in C. pieudo-
specific radioactive com-

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,[MC] glucose into mannan ; and F,[2-14C] acetate into lipids.

. Bifonazole was added to a final concentration of (pg/ml) : a,0;5,0.08; c,0.81; d,

1.25; ¢,5; and f, 20.
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TIMM 0144 iz 3si3 5= TR F = —1 BRI, 5
reiml Ll EOEHRE TiaiEse L BEE SR, 0.08 g/
ml S ERETH Rl 50% BECHEENED A
% (Fig.5A), TIMM 0301 ikt 2EERHETIS
KR <, 1.25 pg/ml L) o SKHIMEE 134 100%, 0.02
miml TH ) 65% OREEEER R LA (Fig.5B),
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&, TIMM 0301 HRic s\ CiXmERIC TR EME
bhteh, TIMMO144 B CIIRBIHIERZIZEA ER
IRVRETL=A AT v —VERYHEEETAE
Lrmbhis,

4) MBRA K* X UERY VB (P OR{REY
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Candida TWRBRERICXT % bifonazole o ififa s
EEMTOWT, BHARNKE bICMIA~NKEIhS
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Fig.5 Effect of bifonosale on incorporation of [2-14C] acetate into three sterol classes in
cells of C.albicans TIMM 0144 (A) and C. pseudotropicalis TIMM 03801 (B).
O,C 4, ¢, 14-trimethyl sterols ; @, C 4, 14-dimethyl sterols ; A, C 4, 14-desmethy!l

sterals.
100F I(A'S T T T T T ]
- w0
R 80 /,o'
2 60 e -
€ »*
§ IP’d
2 40 _N -
B
0~
20 - ."-“ -
N,
Om/hm g’ ‘\
0

1 /L 1 1 1 1
0" 0.02 0.088 0.31 1.25 5 20
Bifonazole (ug/ml)

100 :!(';)ﬁ T T T T T ]

- ol
P A e S

0 _]_l )
0 0.02 0.08 0.31 1.25 5 20
Bifonazole (ug/ml)

Fig.6 Effect of bifonazole on K* release from cells of C.albicans TIMM 0144 (A) and

C. pseudotropicalis TIMM 0301 (B).

T T 1 T
(A) Bifonazole (ug/mD):

K relcased (%)

Time (min.)

K* $ XU Pi OB EECRNLTE 10

Fig.6A ICREh5 X 5ic, K* iz TIMM 0144
BRic 3\ Tix 10 pg/ml LA LD EED bifonazole Finic
X O ERICRESh, 20 pg/ml OWE TLIFHME 10 2
LRl K oiE2kr A~k e ht, K*
HOBEE, HEE L L EHMEITKE L, 40 pug/ml T
wint 2.5 LA K 22 S hic, Zhiclex
< TIMM 0301 #ic 35> % bifonazole D K* HiHi{RHE
ZhERIL, HHORBE, HEOWThOKTHFECEAH
Zwbhi: (Fig.6B), 10 pg/ml Ll O KA T K*
wHEMATEH ORI OD, 10 FEROBFEIC T 5 20
pg/ml @ bifonazole 1= X 5 HKHEIX 60 BETHY,
40 pug/ml OFPETL 5L 100% TE LT,

. T T L v
(B) Bifonazole (ug/ml) :
100} , 40

2

K* released (%)

Time (min.)

MR Pi iz%f LT bifonazole ix@EkiIcET
K* 0ifs tARE I LATHh L DE V- KIHEESR
*R L7 (Fig.TA, 7B),

TIMM 0144, TIMM 0301 D\ ~Fhizis\Th 5ps/
ml L EDOMEDEMIZ X b 10 AL REER Pi it
REDOhT, LAL, K* HHOBELAR NED
Kok s M REDENEEDOET L X ) bEETD
b, 20 3 XUt 40 pg/ml OFMTEERER 255, 5
AL HEIP Pi 02 BA B Xhiz, Thick
LT, TIMM 0301 Tt 40 pg/ml DFMC 10 Sk
X5 A 100% & L

L EORS B, AFizEEkCH L TRABEORN
#E (10 pg/ml L) THECHREA K $XCPK
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Fig.7 Effect of bifonazole on release of inorganic phosphate (Pi) from cells of C.albicans
TIMM 0144 (A) and C. pseudotropicalis TIMM 0801 (B).

T T 1
(A) Bifonazole (ug/ml) :

Pi released (%)

40H

0 2.5 5 10
Time (min.)

Fig.8 Bifonazole-induced pH changes in a C. albi-
cans TIMM 0144 cell suspension.
The drug was added at the point indicated
by an arrow.
Bifonazole:
(ug/ml)
4 2.5

5
10

YW

40

S min. IADHO'Z

HREDHEY R = &, FO%EIL bifonazole BZ D
v TIMM 0144 #hic X b 35 REIhB 2 L8
b /3% A

5 Miast¥o pH LRBHE

Fig.6, 7 RRIN LRI LHELI L 5K,
bifonazole i3 fHBIAN S K* 7 EDBAA v 3 X U
PON hiomas + vtk RETHER Thicft
WML THBsK D pH EXEBT 5 C LA FRISHh 2,
LichiaT, ZOB&S ¥ - MNEREE - tOBEYR

Bifonazole (uz/mll) .
40 -

FB)
100

Pi released (%)

0 2.5 5 10
Time (min.)

THELLTAWS S LEXBIA L AMND, Candi-
da FHRSIEERKICRE 4 D REED bifonazole # [ L, pH
{E% BRI IE, BRLI

Fig.8 1R+ X 5, TIMMO144 £ MRS
E LR LB aciE, TOEEMLEW, L L
BAiET5 pH 0 EAXEDH L, PH ERO V
ST ERAIMEEICRIEL, 2.5 ¥ 7oid 5 pg/ml TIREE
DER LA bRich -1, 10 pg/ml L EDOREETIX
FhAESTEEE LD, ¥ 20 pg/ml P ETIRS S
LIz 4pH 0.8 Ll ED v~ TREITE Lo

—%, TIMM 0301 ¥\~ T, Fig.9 R REhB
X5z, 2.5pg/ml L EOKKIRE THE: PH ERH
Idbh, EROVSAVITERIRE & & b Bk
t:o LA L, TIMMO144 #RizH~NTERERENE LY
BV ENEEMTHD, ER VAL GRLEVFEEC
bof:o

Bifonazole ¥inic X 5 fBasti pH © ERIZ, &A1 A
VIEHRTEENAEOBRS + v AR ShigREE
2 bh, FEATEK AFFAMET Lo pH LRER
CISHETHZENREIhD,

6) BAY n 7133 i£ZEED bifonazole &

LEHEEOAEEARI AR LD Y7 /- L REX
tk BAY n 7133 1%, Candida &0 KBH 0@
LCHRWHREDEET 5198, C.albicans TIMM 0144
#k3s L O° C. pseudotropicalis TIMM 0301 Bx=tmY
77=ovBTAIEIRED, WENDLIX 0% RE
FHIEMEE (ICs) A% 20 fELlE, #HEAHIX 200 fFLL
F, FhFh k8 L1 BAY n 7133 ittt R & Bk 3
SNEET D B Lice ThHDERKE, WTh
LIE L TMfa=1 T AT r— AL EEAEL, =4 TR
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7 r = 8 XU RATOIRBT RIS 2 L IS0 BERE B R
L, L2234 amphotericin B /s DR Y = v &EHRIT
HETH -9, LicAsT=r AT e L ARRL
REODEERKEEXLOIIDOT, ThEOERKE
G5 BBEOMT bifonazole k5 MY HK
TR LYY, AFOAWHRE =;v EE X —/l«'&
REEMEH R & D 8Bk IOV \T&M‘i‘b 3 ’kﬁ&f.o
Fig. 10 o £ DRWBLBE T, TIMM 0144 Bric 31
T, #bk & T RE 2 B & DMIC bifonazole AMIFREC
NTHREERREORRBH LAY, W ThONKD
5 pg/ml Ci2i¥ 50% FWEHLL, 20 pg/ml CRELFWIE
EX¥EL, S hicdL T, TIMMO30L Bko@skix
0. 08 pug/ml @ bifonazole 1z X hsELICfHIE X hichs,
ey |

Fig.9 Bifonuole—il:duced pH change in a C. pseu-
dotropicalis TIMM 0801 cell suspension.
~. The drug was added at the point indicated
by an arrow.

Bifonazole:

' (ug/mi)

L ———15

ERETIZ2%E L 22K BWHHIET 5D 20 pg/m
YEL, #9250 FOBMREET LR LI ¥, WRK
Mici% bifonazole MBI 250 fif b D WA B b fr i
b, ThEZhORXRMOMIIZZL DO XTHENRAE
high ANER Shico

LUE®D A 55 TIMM OL44 #Kic#+ % bifonasole
DHMERIL, =1 IRF 5 -1 AREW L KBRTH
3018 L, TIMMO301 #Icis\ Cit=A LAF 0
N AR AN BT S ARSI RRR S his,

1. % ®

chETRO R T\ 3MADL L X /=112, ME
CIENE D BT B 5 M, VIhtBREENOE
BRI B LMY b2 L Exbh
B, Qe : X/ ~AFOREFLE LTHEEIH
TWwAhLorik, (1) RESY YR{IEDREE™, (i)
SRR A REE MY, (1) RN e & I AREHEXR
OAREWON, (v) MMIMEVE LT (v) =4
FRF B - AL SREWHRDD, LK (V) & (v)
ROWTIAMES & OMEE Y SD THBTRN T
ShT\wW3,

HER\ ENMET C.albicans Iz & O RZEER
"6 K, U vMLAe, 242t EOBRARS Y
T X2 % KIRIRMM(E IS, clotrimazole®™ %iX U
miconazole? ), econazole®™, isoconazole?®*, sulcona-
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Fig. 10 Effect of bifonazole on growth of wild type and BAY n 7133-resistant mutants
of C.albicans TIMM 0144 and C. pseudotropicalis TIMM 0301,
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STUDIES ON THE MODE OF ANTIFUNGAL
ACTION OF BIFONAZOLE

Hipeyo Yamacucur and Tamio HirRaTAN

Research Center for Medical Mycology, Teikyo University
School of Medicine, Tokyo, Japan

To clarify the mode of antifungal action of bifonazole, a new imidazole antimycotic, the effects of
this drug on lipid metabolism, cell membrane function, etc. were examined using relatively low
sensitive Candida albicans TIMM 0144 (minimum inhibitory concentration 10 ug/ml) and highly
sensitive C. pseudotropicalis TIMM 0301 (minimum inhibitory concentration 0.2 ug/ml) as the test
organisms.

Bifonazole caused a selective inhibition of synthesis of lipid among several major cellular constitu-
ents, and it potently inhibited ergosterol synthesis by blocking C 14-demethylation in the pathway of
sterol synthesis at drug concentrations as low as 0.1 ug/ml in cells of each strain. In addition,
bifonazole induced release of K* and inorganic phosphate from cells of each strain, and elevation of
pH value in a cell suspension of each strain at concentrations of >10 pg/mi, suggesting that the
drug damages the cell membrane function at relatively high concentrations.

BAY n 7133-resistant mutants, which had a reduced ability to synthesize ergosterol, were obtained
artificially from both strains of Candida, and the sensitivity of mutants and the corresponding wild
type to bifonazole were comparatively tested. TIMM 0144 mutants showed almost the same sensitivity
as that of the wild type, while the sensitivity of TIMM 0301 mutants was much lower than that of
the comparable wild type and the sensitivity level was almost equal to the level of TIMM 0144 wild
type.

On the basis of all these results, it is suggested that bifonazole has dualistic modes of antifungal
action. That is to say, bifonazole exerts the antifungal activity against low-sensitive strains by
mainly damaging the cell membrane. Against highly sensitive strains, on the other hand, bifonazole
exerts the antifungal activity by primarily inhibiting ergosterol synthesis at the low drug concentration
" range, although it may exert the antifungal activity by damaging the cell membrane at the high
concentration range.

The extent of inhibition by bifonazole of synthesis of bulk lipids and ergosterol in cells of TIMM
0301 was greater than that in cells of TIMM 0144.



