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Candida albicans =¥} % isoconazole DEf A 5 =X &

hm o 3t - PR REE - KR B
TR EREBES Y. - MEWFEE

Hoo®B M X
HIREBRERENEHE

(BAFn 57 $£5 A 27 HEZ)

4 18V — ARBLEEH isoconazole DEf] £ » = X A DEHZ HAYEL LT, Candida albicans
MO E B A LEMTEC T 5 AR O BB RH Ui, £ O#HE, isoconazole XV T RS
BT CRE S R b BEEBE (20 ug/m)) KRWTROZE % B2 SHBEEICR Lic, (1) AR
SHERBE OB VAR KIGEET 5 5 v 7E, RNA, DNA, = v 3 vk XU 7 4n vOFKIEE
(2) 2-F4Fvria—A0 influx [EE efflux {Z, (3 v v F—AMEARKEE O KT
(4) kAP K+, 260 nm-RINE S L0 % v 2 B, () RNA, DNA, x v 78D
RN RO, W T O L AFIOREIERE (240 ug/mD) TTRILITHEHES NI,
NEORMBI AT, C.albicans HIADOIFRIECK T2 BEIED TEETH»er’, W F
BX b 7aa—AREEETHABPRICKT HEAEDRDE S HHEh~T, & o, =HAF -
R AE Y RicT 5 Calbicans FFCO\WTHE LIk, M0 AFRZELFRIECE -
72 ARFE LIS S ENEED BT,

LI EDRAA S, isoconazole X EEMMIBIC—XRANIEA L, HEOHIINEROMHEE &%
SEYETTHE X A MIMAR MR OET 20 L, TORBE SoFrEARIEE MR
DTHWEDHME, "FRENE T “KINCHR TS EVRFONERE: OELFNERTSS

LHERR S his,

Isoconazole(1-[2, 4-dichloro-f-(2, 6-dichloroben-
zoxy )-phenethyl]-imidazole nitrate) (% GopError et
al Vi X » TROCER S h, EWFENEROTERLT
febhicd 1 £V - L RPHEERHO—2TH D, =ik
ERXNLW oML S, RARERENS JUCREER
BEOHRBCA LR L LTTTrBERNCER S
T\~ % miconazole (1-[2, 4-dichloro-B3-(2, 4-dichloro-
benzoxy)-phenethyl]-imidazole nitrate) o7 = —/
BHRECETIERETHY, L, TIhTTR
JAFTHPIEER & L TEALEIh T\ 5 econazole (1-
[2, 4-dichloro-B-( p-chlorobenzoxy)-phenethyl]-imi-
dazole nitrate) & $ELIT A{ILEEEY L Do

Isoconazole % miconazole % econazole 1z EE T %
BmAOTBENELYE L, RBEN TREHSORER
Borsrss aABHEER Y a2 22D REEO
WAEMBEORELILIELEY, thboEHc LdE
BREEE L ZF e LT b Eh bl Ry B
T559, Ehr., K AEBEERECHIMCEMLT
BRIFREERIKLGA GO TWBTY,

Miconazole, econazole 3 X ' clotrimazole o f{Ef
AH =X AEDOTIE, TTEEROAIFENL LUK
BBMEBENRE BRESHh, Thbof 8V —1H
B Fh LA L TRZHEE oMK BIE, MEY
EESL L, MABELOBENSTILY vIRELBRES
hack, Eh—fFTk=rTRA57 e - VERHEEER
H O ENELMNICIES TV, (LEHE LB
EM 0L, AT, isoconazole LREXKD A 3 &Y
—LVEIEEKBOER 2 H = X 2k L DR RESTE X
LhBETAHATHBN, RAXERNRE LILIOHET
DR FIT W ERITHEN Lo

A#H it Candida albicans *RBEE LT H W,
MRS AE & b e C OB O EE e MBRKEE «« KX iE T
isoconazole OBz >\ THEENRFE YT o\, £
D—RIER # 7 = X s DR ERE o

I. #8 &FFE

itk +XT o KB Candida albicans MTU
12021 #{HH Lize Mz T, —MOEBIXC. albicans
MTU 12013 X b i U FR/RIRZ Rk RD-4' % ff



1440

JAL 76

W DOMNM Ny = =) v 7 X iRt 2T
1= isoconazole (fifg@Mi) o 1 B [N\ (SHK 265) %
100% + 4 F 4 Ak v (DMSO) i fifig L, 8 mg/
ml w/v) ORI K L b O s LTV,
S ht —20°C (C{RTEL, QUGS UTRMitORK, JUR
R L2, BGEOF/FBGIIL T DMSO i L, Fel
CORIEGF s U TEIE (DNSO) o) st 19 (v]v)
VIR XS Utc, k2o AtV O BE AR S
CEGIROD ZOA R E 1 %S 2 D X DRI L 1z,

S PR SNE AR &4 Vil PYG 5l (10
DAY <7+ 10g, 41} 25, Za-—220g,
pH s E) 1= 30°C, 24 iM% Lz C.albicans 4l
a7z 10° HMa/ml o> I A5 DL C I TR M (1
! 4 » KH,PO, 2g, (NH,),SO, 3g, MgSO,-7H,0
lg, BV <7 +v 3.5g, ffll=+~ 4g, /L a—2=A

rk sy v 20g, pll MASIE) o iRaEL, ARG
Dt n Lok, 30°C Tl M (T > 1o, 24 )
Akt L, 530nm i ZTOBELNE LI,

ETHADME PYG KT 37°C, 24 RENHR 3 1%
L*f‘} R PG I AL T 2~3%107 Hilka/ml

DB TR, flx LG GL LY
K%,rhv- iskivge ’DﬁEL PR O IR IETEE A 1. 25

~80 ug/ml 1w B P LT 37°C CIREEETREL
o1 ity L}J‘]’,K‘_&Hj Lf_u,t:”‘/ PYG s T m L

P
7z
7 (ﬁ T > T PYG e E R — g (0.1

ml) % kbl L, 37°C THiE Ui, 48 IEIEIC T
LT&zam Yz, REfbOEHE 2 FIE L

o
o

éf‘*’ﬁﬁ‘vﬁ EREEOM ARSI HIEER 1L BUAD
Wit Sabouraud 7L 2 — AJERIEMANEEETED B
R L#: C. albicans # casamino acid-fEHHEIZH1C
@&, 37°C T 18 MEHIREIE H 4 Tl » 7o, @OT X
DR b, WA A VIR L TTOROBERE L,
B+ vKizEFEL, 30°C TR BLA, 3ERMIKIT
#EH L, 0.04 mM KH,PO,+10 mM»y a3 — A % %
(MC) 7/ a—2DRMhRARZDE FDOHRIZ T L3 — A
oG EIVCERD CFHEL, £ 1 mg iZREE (2~3X
107 #fE)/ml DB TRE Lic, = ORI TE ~
DEEEDEFIEI 1/100 23 X U8 [*C] 72k (PH]
BaaEE 1/50 BxIARML, £8% 4~8mlic
bl EREREEUCLERARE Y 30°C TiRA
L, —EORMER TR LM Lic, AW cESits
HERBONE, NBEIRDOLED THD,

a) mq4vv [PH] vA vy 7e—LEfE
(TCA) REGEHBES DI DRARY IEELLTE v )
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BANL =2~ Lt RIGEix 1ml %40 0.4 4Ci
(0.1 umol) DHHLAHEIFM LT, FIR TR
» 10% (wlv) TCA % i TRIC% 1k, 90°C T 15
SN Uz t8, AENE T 7 7 7 Wik PR (What-
man, GF/A) Lictfedtc, 5% TCA TLikL, #HRL
rotkis, HERZ BGE L1,

b) 7¥ = [UE@ 1m0 44Cir0.04 umol)
DN 7F=skedmii, LA Z=0 L, —5
WAL o ke 10% TCA ez~ 0C i~ L, AU
F A 7 (RNA+DNA ) %097 5 7 it ) 8% i i
Bitzo {BJioNkhici %o N-KOH % Jilnt, 60°C,
2 I R ILTN 22 $5 76 - 22142 HCL T L 1o,
VIR RIS Yo te D X 5ok TCA ez, —®
0°C o lalt U=, AUt (DNA . 297 5 A iR
B kictheenrs,

c) Yra—2 1mlYhHC 7 =2—20.02uCi

2 umol) ZRURICHI MY L. AL F&D
k# 10% TCA #pnzx TEIE %2 12 22 %, Curxe &

NICKERSON'O D F JiZ b > T = v+ v FEir?
WYV ARGYE 7 n sy i,
Wit

2-FAF /A a—z influx O EE LhOoNET
0.04 mM KH,PO,+1 mM 7o =—24ETi%ATH
B LA TR T E D B D EFET 11005 &,
[®*H) 2-F4* o 7ra—=2d 0.2 2Ci 70.2 gmol)/ml
hnz, 30°C TR Lo, — 9E BEUERNTE TR LI
L, 524 7 A8 (Whatman, GF/C) k.- {54

SIUBT L
EREnH S A EHER

D, KGWA + oK THRER L, TRLIE K
SEEIEL 7,
2-FAF v rra—zaeflux 0flE EAORICEY

TR MO R 4T T 30°C, 30 7EHREB L TARAK
-FAF oS ra—aR AT, EOIC X AR
WD, KABA 4 v KTHEL, TOBOKRI+ K
WCHEEELE, 1/100 BOERAGHY SO LERARTE
AL, 30°C THUREBY T~ &£ B AR
ZERIL, #ilae s s AEHEFR BT, KA A
VK TG Lictk, BSEXRIEL

MRS FHEOREROFE w0 F ET,
[PHl e 4 v v ¥z [PH] 75 = v % 30°C, 30 4RI
DA E LA ERMEICHE D HET L Ml % 4
B, K&BLA A v K TR E Lk, BT+ vKic
BHELUTEFR* ML, 30°C THUIRE LI, 90 HHKic
Akt REWL, CPH] o1 o~ vESME»S 2 V228
Ea%, [PH] 77 = v #4055 RNA & X 0'DNA
B EThThAB L, BETHIRHERZIE LIS

BatEEOGE A GRI ¥ X MRES) Hovi:
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79 AMMETELY FRARS v 7T oRIERLH N
HRAALTACBLC A=y v sr—~s— (F1=
v 1l fhiz DPO 5g, o <=+, POPOP 0.2g ¥ &ls)
%Mk, Aloka @ithkvvsLr—yv, v v A > A LSC-
903 WE AV TBMHBLHILL,

MRS EHOME  HAHE KRN D3 A KRR
ELOLAUHECHN LA C albicans HITTRBRGC
1/100 X OEAF I fof, 30°C CIRML, EASKICK
BB L, #iad oo K, 260 nm-RINHK s L
2 vt 7 RO H I3 IKH L TR D% RS DRI R (r
FPRETH LIS DR 2 BB LI(HIA
HL, AL HMRYERL, Shi kBB + K
T1EHkS Lictk, TOROBRA + v KRl £o.
ch¥=4L,—FizS&ko 1N-HCl % jn:: € 100°C,
10 2 AT, AHRICRLLTERYIREL,
Unicam SP 90 BERF®&¥Hic kb K* aR*WUE L
Fo BALERS O K &% [—BLLERR LicK
FEG I BRARF O K S50 5 Lol % g
BELHEL,

B LIy oRkHc i1 ¥ &0 10% HCIO, i,
90°C T 10 /- MHIINBMAEE Lic, SHE, B XY LK
LIS B LT, ERITOVTE 260 nm-1R Y:EE DB
Fe b, 260nm-BNHBOERE X Tie»1e Wi
) —=N-=FLxz—-F) (3:1, v[v) T1EIKHL
8%, HY4EoO N-NaOH #jnx 7 100°C, 30 4 hf im
#ML,Lowry et al. WD FE X r A BERERL
o WThd K*oB4tALFETThThofEHE
YEE L,

YL FE— A RFEORIE CiriLLo et al.'® ZEh L
TWABHECEALT, 55h LOHMARICIR DA TR
VA E—AOHRREEYER L, BSHERRY
RARERTHGEFEC - T—HEREY R OEE
L, 0.06 M-NaCl # &% 0.03M-} Y -2~ 7 BB
W (pPH7.5) T 1EH%EE L%k, RABHREACTH
Img EREER/ml OBEOMRPERYFAR LI, =
h2 LARBRECHEL, FHL v E-R (BRRE
100 mg/ml) % ¥EnL1=48, 30°C T 60 HMIRE LI,
RDic X v ffar s, —ERDOKS 0.15 M-NaCl T
SEREL¥ER L8, 100°C, 30 SfinZiL, MfIAC
BRINTWD Y AE— AR Lic, $HHTELL
Thi% 4 8L, Discae & Devi'™® OFEIZX ) v v
F=RDEE% Tt >0

R ESORE — WE & Lic C albicans fifd%
0.4 mM-KH,PO, T 3 Bt L7, RABRCEEL,
AR % Hd X2 B iobic 30°C T 4RRHRE L1
BOK X bRy, #1mg EREEE/ml ORERC
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fed XAz 0.4 mM-KH.I'O, =P R4, Clark §IM
BB (WIARADD 2T 30°C TR L TIEIG &
ML L20 AL LT I0mM 70— Ll L
o

M 13,45 H]) m 1oy (1200 m mol), [ R H]
7= (25Ci/m mol), 2 o fa ,-[1-M; 74 1--
A (17.5Ci/m moD), [U=-4C 7 1 --n 210 mCi/
m mol) & Radiochemical Centre (B[ W0 %))
(YA

1. ® m

C.albicans (=i} & B PUATTAORA

Bub AL T L 2~822107 MY (K 1 mg azhk
EE)Iml oo C. albicans VGBIt 4 0V TEr
tbhTu0C, =D& TF T isoconazole 3 HilaD
RETFErE( L EDILOREL TR ST
Brlizlic, RUXBF-HEFHETH PYG #ibicHlla
PIEHL, - OBEDOEF LiIFMLT 30°C, 24 O]
ERE T - LR RE LT, Fig 1 123 & h
% X 5z, isoconazole 20 ug/ml LN TELi - RRHE (£
WE) Ak Eh, 40 ug/ml L ETIRIL 2 AF
LCAEBR ORI o bhice LA LEDNBELEZ
CBEE Tz, 80 ug/ml DMIETL 0RO S %L
LOETERIZHERF S hic,

HhE S OB GRICRIETRE

[*Hl e A v v D2 vt s FI~DER D44 LU [PH]
75 =v® RNA & DNA A0 ;AL dilli& LT,
heDBESFHWBEOERIZILET isoconazole DEE

Fig.1 Viable counts of C.albicans cultures expo-
sed to varying concentrations of isoconazole
for 24 hours
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Fig.2 Effect of isoconazole on syntheses of protein, RNA and DNA as measured by incorporation
of [3H] leucine (for protein) and [*H] adenine (for RNA and DNA) in C. albicans cells

0 20 40 60 20
Time (min)

! "Isoconazole: ' ! )0 ' " Isoconazole:
Protein (ug/ml) RNA Isoconazole: DNA (ug/ml)
5 (ug/ml) | 2k 0
& <
£ <
3 4 Z
S o~ (=] 5
e 8 c
= g €
g = 1.5F E
T T
T @ g E
]
| : i
o 8 cn
g £ gslr 1
v & gX 10
£ £ 'z
g < 3
3 < < 5k 4
— ool E
F = 2 20

Time (min)

20 40 60
Time (min)

40 60 0

Fig.3 Effect of isoconazole on syntheses of alkali-insoluble glucan and mannan as measured by
incorporation of [C] glucose in C.albicans cells
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it Lo, Fig 2 @REhs L5, WTFhof)K
L b5 RIEL EOER TIRIFMERH HAB AE R
NERDON, 2 v BERE 20 pg/ml OEKBE T
#750%, 40 ug/ml ¢ 85%, 80 ug/ml Ti2i2i¥ 100%
DIAERTH 7o RNA &5+ X0 DNA Srici+
% isoconazole DHERIT X Hi1ZE <, 10 ug/ml ¥ X
UF 20 ug/ml TEhZh 50% Lk, 80% Ll EofEicsg
L7

RSO AR RIETHE

C.albicans % Dt OFERF DMIEE D F Bt H > X B
BRRATHD IV Ay (BECTAN VRGN, 7 L 5
V) L= vF v OERICRIET isoconazole D&Y *

1.5} Mannan

T T T
Isoconazole:
(ug/ml)
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hEhDSEESICH TS [MC] 71 2 — RADOHSHED
My AHuuiEE L LTHRE LT, Fig.3 kK R3h3ER
RRPOLHLN L5, ASEEI~OR AR,
AR RNA %7213 DNA A [*H] 75 = v O b&
LZERBENERL LB AEEZ R, 20 ug/ml DA
BET 0%, >40 ug/ml OB TILIF 100% FHEX
hi,

2-FAF o /Nra—20D influx TRIFTHE

A EDR#n 5, isoconazole it C. albicans Hfad
EFEBTTHEOTRTCOSRYIERIRMICFHET 518
FMEED BN B, Zhik isoconazole BFNFH DA
BEAGCR LTEENCERTS LW X0, h
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Fig.4 Effect of isoconazole on influx of [*H] 2-
deoxyglucose into C. albicans cells
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Fig.5 Effect of isoconazole on efflux of [*H] 2-
deoxyglucose from preloaded C. albicans cells
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Bo COMERERE,ND DI, BRARKICESV-T=
AN - REECTHEN AR CARRCEXZh, L
bRRATRBEZTRVWER E LT PH] &80 2-F
*F Y- A%EY, AR ORHERE
O influx X35 isoconazole DYE¥ Kt L1z, Fig
4 ZFRXN% X5z, isoconazole # O BRI Fsin L=
A, 20, 40 35 X 0% 80 ug/ml DBETE DXEE O influx
2Xh%h 50, 70, >95% FAE LI

-FrFo sra—2D eflux TRIFTHE

Isoconazole |3 2-FAF v 7/ a—AD influx D&
53, eflux i LTHBVREFALETHT &M
Fig 5 1557213, Hob UHDABRAKIYAE R
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Fig. 8 Effect of isoconazole on intracellular reten-
tion of sorbose in C.albicans cells
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Z DBGHEKEE, MAREMMIE T 2ERL LY
XA TRIFER TV B, isoconazole (it s &
MR~ S B, T DREGIRHM 1E 1< (K {F
L, 10~20 ug/ml Cix@»MIRACER ShTu o
D 40% A%, 40 ug/ml Tix 80% L L2 Wb X4,

VA — ADMRINRMC AT O E

L=V L # — AL B X » TRE R AN % 8
LCTHERAN AL S W 2 HBEETH 510, BERMRE v
A= ABBEAPCRET D E, VA E - AR
A~ DA T h, RTIARAREINRORL & F
g T D, COMRY KGAEEAREKTL DR LEES
LTh, MIBAND Y A+~ RRTEAEHIBT D &id
Tl LA L, nystatin % filipin @ X 5 7- ML D %
BYEREEEBEAY R TOIEFE ML TRE L, ZORY
kb, AEARKC I > TR T 5024k
AD VL F - AIKREICEkbRTPL Z EXmbR T
%18, &I T isoconazole o #RNAMN:Z 43 2 BEEME) A%
FAXDHH T, C albicans MIAD Y L+ — AR
WCnTe AR TUE TR L, Fig. 6 (o Rdh 3
& 51z, isoconazole (THIRIPY Y &+ — AD IR F <
fRAE L, B HRIER B E 20 vg/ml T 50%, 80
ug/ml THy 80% 1T L1,

C. albicans HIFAPIRLS D (T

C. albicans {NQIZHHE 1= 40 ug/ml o isoconazole
HHMTHE, TOEENSHIERD K*, 260 nm-1% %
WEB LU F v 7 BOGEHARD N (Fig.7), &
nO ORGSO 12 THEHERE ie & I EHEMAR K
fEXRTOIRRK ThHY, K 260 nm-RINHE T, %
vAIROBHRRIBE TS W ThOBHL R
mEh s KK OBREH KT L, 60 HRILEK D K*,
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Fig.7 Time-course of release of K*(@), 260 nm-
absorbing materials (O) and proteins (A)
from C.albicans cells after exposure to 40
prg/ml of isoconazole
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Fig. 8 Effect of isoconazole on release of K*(@),
260 nm-absorbing materials () and proteins
(A from C.albicans cells after exposure for
60 minutes
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260 nm-IRULA) E 45 LUV 2 v 2 B O L RA BT B
&, 20 pg/ml TizThZh# 50, 30, 10%, 40 ug/ml
Tkt hZh# 90, 60, 20% Th -1 (Fig 8),

HIRNES FHHEDO S RCIETE

LR OEBRBEF A SN D X 5 g isoconazole |2 X %
HREL Sy DERE o MRS A F B O 2 R B 5
LTWBDNEN B THIDIE, $65 00 FH] =
1 vEx [*H]) 75 = v T C.albicans fijax S35
LTk&, ZhicExDEED isoconazole # pn % T

Fig.9 Effect of isoconazole on degradation of cel-
lular macromolecules, viz. RNA (@), DNA
(O) and proteins (A), in C.albicans cells
after exposure for 60 minutes.

100

=2} x
(=3 =]
T

% of control!

-
=

Radioactivity of macromolecules
(s
S

N n 4 e i n

0 20 40 60 80

0

Concentration of isoconazole (ug/ml)

90 ZFVARE L7ot%, ek @ LT v 7H, RNA
3 XU DNA 0 £ @47 b EIR S h 5 HEEDEY A8
RiOMIDOMIET HEE K L1, Fig 9 IZREhBK
BNOW LA X 512, ERABRKORMEE O E T i
RNA @z ((PH] 757 = w88 TH&RLELL, DNA
@y (CPH] 75 = vEE3) Achi gl ¥, 247K
Wiy (CH) oA o VB3 » B LBETH-1. 2V
RIADGMELIOSEGETHER L BREE R £ E8
uglml T 10% “EE 7 »22Diz%x¢ L, RNA 04
PRI 20 35 XU 40 ug/ml TERE N 40%, 70%
12 L7,

22 3§ o a3 -4

NEFREEZ T E T 72 C. albicans @D
HITERE LV /a2 — 2% KB ETHHTTEROFR
Fhizx$3 % isoconazole D EH KA L1, FEM
KB Table iz bbb, CZwwrRE N B XD
i, HEFRE XU A2 - ZA0RROFEE L L 80ug/
ml ¥ TOCL L EHBRETL Er Il B¥ZTHaI
BERD oI, HICHETFRIZRZHAEL, 80 ug/
ml DEFRETOMAEL 10% BEICEL o, —
T, Ina -2 KB ETHATERI N L D LB
REVELR LIS, ThTLIRERR 50% 8T
i -t

=3 ¥ —R#E o LicT s Calbicans FERORE
CRIFTRHE

C.albicans (2fiD %< DR L [ #, BIERRIEE
Thb, LEdsT s ra— R ORMEEEY =%
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Table 1 Effect of isoconazole on respiration of
C. albicans cells

* Isoconazole Respiratory activity
concentration | e glucose . o
(pg/ml) (endogenous with glucoiev -
0 (control) | 47.5*(100)** | 102.2*(100)**
5 48.5 (102) 97.1 ( 95)
10 49.9 (105) 94.0 ( 92)
20 ' 45.6 ( 96) 65.4 ( 64)
40 - 42.8 (90) 62.3 ( 61)
80 ‘ 42.3 ( 89) 55.2 ( 54)

* Qoz (1 O: hr/mg protein)
#* Percent of control

AE-RETHREITIFRIC L BHEAY =& 2 A —{Q
HERBIC I DAV =R L £ —RBOVFThE L HT
CEMTEDIN, —F, 7Vt Y vic DI AR
DRECIIELITER L > TDA= 7 A £ —HEES
hdo, ThICHLT, FERBMEXRYARITELRVER
H ThbLERREE T, EREEEEOR (YIRMW
RES>TDR=FAF—% BB T 5, LIchiaT, b L
isoconazole »: C.albicans KBADWERIZ*E L TR LMY
BREYERL, L Fh2 s oEROMBESEEOKR L
KAEBLERABRF THA L6, FEROI=FLF -
ENOEKFEITIE U THIROEAMZHEN Ric 5113 T
»%o

T2k ¥ -—RBELICTHIMOKEH, T
bb (i) C.albicans (AR —DRFEFRE L
TI/va—AEMx S RE S 5E%, (DAL

BoZY 2y vkt ®, (i) Calbicans ¢ 44
BREED 74 0= 2SS &, O isoconazole YR
TIRLLA ) o m A L L o Fig 10A 4= 8 h 4 X
51z, 4SRUMRPEBILA Y U T dL 4 antimycin A
RSBV GiOD> D GH)DITIL e b, Uf
Y= AT — (AL AL 4 2 antimycin A
WEZPEL NG O SR D DU Y B bt <)),
isoconazole (7 k) I HNCYPIAZOWTIE SHIIT T
N s hen - fe (Fig 10B),

111. % »”

SRR S = SRR ODUR AR G R
B s MG ML X TH L L i e 213
BN, ChilBEBL (i 4y —AflDoveT 22—
WERTVB Y » VTS A IR - Dl I8 R 21l id
ZTAET S fcdiz, 3B E MR & AMERLS 41 Ml KL
CRHG LT ta 6 o SR flaN~BI 5o L
BT L EE L BIuD,, IV, isoconazole (2|51 LT
LMD YO X3 2 Mo/ FETTEN L B4R ¥ 7o 2 b/ A B
WEE LG BEDHIIZ > TH L LT L2 &

ERTGDY, Zl0ltsle 1z C.albicans Offix D
A fEiZ 2T T isoconazole DE. A Kiii T2 UBT
i3, 2~3X107 IR/ ml &\~ 9 N iRIE D B A
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Fig. 10 Effect of antimycin A (A) and isoconazole (B) on growth of wild-type and mutant strains
of C.albicans in media containing glucose or glycerol as sole carbon source.

Cultures were: @, C.albicans MTU 12021 (wild-type) grown on glucose; O, C.albicans MTU

12021 grown on glycerol; and A, C.albicans MTU 12013 RD 4 (respiratory-deficient mutant)

grown on glucose.
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STUDIES ON THE MECHANISM OF ANTIFUNGAL ACTION
OF ISOCONAZOLE ON CANDIDA ALBICANS

Hipevo Yamacuchi, Tamio Hiratant and Nosuo Sutcara
Department of Botany and Microbiology, Teikyo University School of Medicine

Kazuo IwaTta

Department of Microbiology, Meiji College of Pharmacy

A new imidazole-containing antimycotic isoconazole showed following biological activities toward
C.albicans cells when it was applied at a fungistatic level (20 #g/ml) or fungicidal levels (>40 pg/ml):
(1) inhibition of syntheses of proteins, RNA, DNA, mannans and alkali-insoluble glucans as meas-
ured by incorporation of appropriate radiolabeled substrates; (2) suppression of influx and stimulation
of eflux of 2-deoxyglucose; (3) inhibition of intracellular retention of sorbose; (4) release of intra-
cellular K*, 260 nm-absorbing materials and proteins; and (5) degradation of cellular macromolecules
such as RNA, DNA and proteins. On the other hand, the respiratory activity of C.albicans cells was
affected by the drug to much lesser extents, although the respiration with exogenous glucose was
more profoundly impaired than the endogenous respiration. The results of experiments which were
conducted to seek any relationship between the respiratory activity and isoconazole-sensitivity of C.
albicans cells revealed that they were apparently irrelevant.

On the basis of all these data, it is reasonably suggested that isoconazole may primarily interact
with fungal cell membranes, causing inhibition of transmembrane transport of exogenous substrates
and damage of permeability barrier, with resultant inhibition of syntheses of macromolecules and
degradation of macromolecules, as well as suppression of respiration with exogenous substrates. This
may be considered as the biochemical basis of the antifungal action of isoconazole.



