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Pharmaceutical Co., Ltd, Belgium) ®lit4. 4 Hv 72,
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I3 27°C T3, S HBICIT- 72,

(2) ICsfEn#RE

ABEICL-T B2 LEESICEHKD C
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Wi E T T in vitro &M A B X7 TFig.
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YMA H: 4T MIC i ¢ 7% B iU » Bst = v, £
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[CsofE TN sk -

24707 —F)—=FTREL, RELIZZNL
5 ##%| 0 C. neoformans \=- 53 5 ICsfti % Table 14z
KL 72, 38 ¥k T2 T LI BATS 8D C. neofor-
mans Tlx, AMPH 12843 % IC,, fiii2 0.05 5 0.2
pg/ml 2L, 72 8 Bk ¥ 1C,, iz 0.10
ug/ml ThH-12, 5-FC T3 & D ICsf#E I, 0.1~6.25
pg/ml EWRL VI L T 72, FCZ & IC M1l
156~3.12 ug/ml D&HIZH Y, ZOFEHEIL 19 ug
/ml TH -7z, MCZ T3 ICsfEi#0.05~0.2 pg/ml
T, FDOFH [Ceoffii 0.08 pg/ml Th - 7-, Fre
12, BIKRBROM BRI EA T 3 ITZ T, ICs1#
13, 0.05~0.1 ug/ml 25345 L, % D ICsfI3 0.07
pg/ml TH-171z,
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(A) &L, FLTELMILED L ELMEIEE~DE(L
FW LD ISHIMENTER RS A R & N 7255 24
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Table 1.

Fig. 1. Susceptibility distribution of 50 strains of

Cryptococcus neoformans against amphotericin
B, fluconazole, flucytosine, itraconazole and
miconazole

a. Yeast morphology agar (YMA) medium
b. Sabouraud dextrose agar (SDA) medium
c. Sensitivity disk agar (KDA) medium

amphotericin B (AMPH): (———),
fluconazole (FCZ): ( B ")
flucytosine (5-FC): (———)
itraconazole (ITZ): (-
miconazole (MCZ): (—

’
’

’

-)
=)

Antifungal activity of amphotericin B, flucytosine, fluconazole, itraconazole and miconazole

against Cryptococcus neoformans as determined by ICso values®

ICso value ranges (zg/ml) and the mean values®

Organism
AMPH FCZ 5-FC MCZ ITZ
C. neoformans 0.05—-0.2 1.56—-3.12 0.1-6.25 0.05-0.2 0.05-0.1
(8 strains)®’ 0.10 1.91 2.40 0.08 0.07

* See materials and methods for the determination of ICso values.

» Geometric means.

< All strains were serotype A.
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Table 2. Summary of in vilro combination effects of antimycotics against
Cryptococcns neotormans (by paper disk method) B

Antifungals ITZ MCZ FCZ 5 IC AMPH I'BF

ITZ N N N A ]

MCZ N N N A S

FCZ N N N A S

5 FC N N N N N

- -
AMPH A A A N A
TBF S S S N A

TBF, terbinafine

Combination effect: N, no effect; A, antagonistic;

S, synergistic

Table 3. Combination effect of five antimycotics against four clinical isolates

of Cryptococcus neoformans

FIC index*

(number of strains/ tested strains’

>0.5 (partial synergy or no interaction)

Drug combination
<0.5 (synergy)
AMPH + MCZ 0/4
AMPH + ITZ 0/4
AMPH + FCZ 0/4
AMPH + 5-FC 1/4
AMPH + TBF 1/4
FCZ + TBF 4/4
MCZ + TBF 3/4
ITZ + TBF 4/4
5-FC + TBF 2/4

4/4
4/4
4/4
3/4
3/4
0/4
1/4
0/4
2/4

» FIC index was determined by the method of reference 8.

DBELER Y Fig. 212wl 72, it R I3,

AMPH r 4+ ~THT7V/—LZOEHIM (Fig.2a, b)
T, ¥£72 AMPH & TBF T4 (Fig.2¢) REIcHE
B2an, INSEFMTIE, BRERBCLoER
bz, —}5 TBF * 7/ —1L%NH FCZ, MCZ 5 L Uf
ITZ (Fig.2d) DT, @WELBEIbgo 8
BRI, BHrLHERNRHEEIN, LrL, T
TIZEERIC B ITHON T % 5-FC & AMPH T
i3, FOMIEMICEIEZBETCE k-2, 20b

BRI NLHAMRE, FIC index & L T, BEMK
FRECLDVREL, #0824 Table3 2R L7,

AMPH &7/ — L RO EFIM T3, FIC index 133~
TORTOTNL 05U L2 RL, AR REE
niz. —=hHT/—LRNEH (FCZ, MCZ, 1TZ) &
TBF OB T3, 13 A & DT FIC index 4505 LI F
&, EMBICBR I NCHTNRY, EREOICLHESD
T&7, LA L, AMPH & 5-FC BICi3 4 #kb 1 #iC
0.5 LLT o FIC index A*BEE X N 7zic T X2 hr o 72,
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Fig. 2. In vitro antagonistic and synergistic effects of antimycotics against Cryptococcus neoformans CUH

12 strain by paper disk method

a. Antagonistic effect with the combination of amphotericin B (upper disk) and miconazole (lower

disk) .

b. Antagonistic effect with the combination of amphotericin B (upper disk) and itraconazole (lower

disk) .

c. Antagonistic effect with the combination of amphotericin B (upper disk) and terbinafine (lower

disk) .

d. Synergistic effect with the combination of terbinafine (upper disk) and itraconazole (lower disk) .

n. =% =

iz BvTiz AMPH, MCZ, 5-FC B8t U%1 b
DOPHAEREREYC 7 ) 7 ay 7 REDBBICHCVS
nTERY, J, EA )TV —=FD FCZ2H A
LB EIICLN, iy b aFV— I HEEREL
MnH5H )T/ —NOFEKITZO4, BEKRE TN
EBENFRHT A, IEWRRICERIGHE TiEEE Bb
nany, FLYOBE»RLNE, 27V 7 a3y 7R
fEI3, BT, ToliEe, RREDORESLHE
VDL TCERZED L, 22 TR, REENEEENE
HEL L THCYSZ LHWHEY 5 Al DWT, BRR
S8 C. neoformans \=34¥ 5 in vitro I§MH % 5
LTA%z, BwizBRRSEERIC D T IFEER 2 B

L7222 A, BRH2#kD - 2L, fZTRTA
BMTh-72, £ZTC DRDE#KR L SHT, MR
& HHRRZM > DBIHRICDWTRET L 724, %5048
RizBETCE L7,

40 MICIEN T — 2 TREBE BRI, TCIc
A. fumigatus R C. albicans THRE® L2 L FEN 5
~10 %NEE T, 5-FC otk BEgani 2+ ¢
Hb, TnbNBRNPICIZERIRSYIC 5-FC O 75
BTELWLDLHY, ZHZ YT TIcERE T
B & 1L\ B HIERI ) 5-fluorouracil (5-FU) iz k1
FUINL 5 FCHEE 2L Nt 2BENH LD
PRIRH LREABRETH D, wFrucLTL b, 5-FC
i & B 2 b bk A. fumigatus % C. albicans ¥
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ML &) ZEETHEETLZ DL, ZNLERNE
BICEL TiZ, BEEFLETH D,

HEOEFOBZHRBK TIZ, £ DEKEASDA %
iz YMASS#EB L U2 b D pH % 7.0~7412
BIEL 23 AW LT\ 5, 40N, ABEHmT
HbYMA L EDICEFOBREHARICHAWLN
T3 SDA Ly, 2 itg THAab', AMPH %
TV —NROEFDFERENREIC BT, K MIC
fE=e, MICEDHENES S, S LT3N v
MOELDENLLVWETEN TV L2 HEYL
TE7: KDAsEHE W TRE L 72, 2R, C
neoformans |2 &L T, AMPH Ti3, 1~-2 FRENZE
B2H2L0D, WTFNOREHMT LKW MICE B
N, AMPH 249 2 sk HBL L Bo 0, KR
L CENEEZ2FEOZ LRI N, ITZR
FCZ i3, KDA T, & V& MICHED:, 7
MCZ Ti3 SDA 53T, v MICEABREI N, [ L
TY—=NROEHTYH, BETEEIBLNLE, F
B ST/ T ALY VR TEEIEZLIDPH B LD
R EINT, ZOBEHEIIEHETH 5%, K MCZ=R
ITZ Ti3, E&EDRIER DL pH NZEAbIC
&Y, invitro IWEHD L) BB Eh b, B
BELHHAZRL T2 WRE»H S, 2N L3,
FRHLVWRFHDZ 7 ) —=>TI2BWT, EETH
B LN\, BB pH 25 BRI TH 5
ey, SARIERE CEESBWES L Y ERT
HY, FEREEEEEICHT SRR, FHE2LH
T VET, BEIBCEFLNEHNEEbNS,
EBRICHAEBRKIICHA LN TV EEFNE (DS, Z
DN —IZBTITEH¥NY, BEDNHDLZ L5
Thbd,

FCZ 3 BoRBERICEINLHF LW P ) TV — LR
DIEKIT, TTI2ZF D MICEIZFED{ in vitro [EMED*
in vivo EHEE ML e WRER L EA/ & LT, HEY
ENTET, 4D C. neoformans 2343 % &M
HERETY, 3 in vivo IEEZRMT 2 L8 b
NARRIIBETEL PSR, 22T, BAEINSLT
V= WRDIEKIT, in vivo DRIRE BT 5L L
T, FA AT IC AR ME L 72, ZDFERIT C.
albicans R A. fumigatus THEO L 12k 5, FCZ T
Y ICsfEIZ MICE® 1/10~1/50 2 E DKW E 2~
FTIER DB I N, ICsfE DY, Z N HRFNDEERMR %
IORBT Lo EEbs, —F, AMPH, ITZ,
MCZ o & )iz, {&E\v» MIC %2 RTEEITIZ, ICsfE
13, MICE® 1/3~1/10 8E & Z1UI & &bz v
PRETH - 72, Bk, Hzid, KETZDBRKFZE

A, FCZ LN S LICENT- MR RET L L EN
TV 3 SCH 39304'9 2 {L2fBic &K L, ZDiEHEZR
FL2HLITZR MCZ 3R %D, ZDEHNRBIEE
RiF FCZO L HPUL THY, &, MICE%2TRTICY
b b, v in vivo RE2RET L L 2R
LTEY) GRERT—72), ZDLILTH LWL 7D
F )TV —NRDOIEHK TIE ICofENRT &S LD
BEELrBbN 2,

5-FC T3, ICs Ml % V BB T 2 RIF LNz
B, FOEBE LTI, 5-FCABEIZ LY, T TI2HE
L7z & 9512 C. neoformans MDY 4 XH3BEKDF
LIEedEZLNS, L2h>T, 5-FC» ICs, {ED
e & LT, T TIC8ES L 22 B shiE g
AT anE )iz, MEDOKMZIERICIY Fo—
NLTAT) FEXE VB TWw a2 Ak, L
L, 6 RD7V—}+ 2RV AEL, BffikikEwa
BIMEFENT S 2 T LB VB LE - T, EREIC
— MR Z SN TN BFRAL NEETITI BOTH
0, —Wn7v—F Tsﬁﬁﬁm ICsoﬁEﬁ"?ﬂu%ifﬁE
T, #0Lt, AL, BTV —NLROEHK D IC, &
DRBICHL TW5BZ &R, S HICEKAB L URHIE
SFIBBTTOL DAL HEZ L2 5, 5-FCh
EHEOREICEL TR LICRFT2EDLTETH 5,
BB L E DD Tl T T2 % < DKM T
AREIFRALNLTW S Y, BEBEAICEL T3,
AMPH & 5-FC L DS, 707 F 2y 7 ZIEDE
BICHWLNTWBICTEL W, SAMAL2IC L -T2
Z&ix, AMPH 7YV —1LVFRDITZ, FCZB LU
MCZ DI TI3, ZDERIIHEHBTH Y, FFiC
AMPH DERZHIHI S B MEMICH 5 Z 2B L
Kok, AT TCIRERHICAWLNTW S
AMPH & 5-FC & o Tix, lEERIZR—r—T 4
27 ETIZBETE L h - 255 FIC index D&ERY
LTI, PO LERMROBEINIKIALN
72, It Y, Z 0L AMPH DiEFEERIZ, HE&R
TOMEE D HBLOBAICBFR L T 5 EgE S
IoicBbns,

ITZ, FCZ®% MCZ %z ¥ T V' —NLFRDEK & TBF
L DEITD, in vitro TOMFESIFIZ C. albicans 12D
WTHEEW L TE 25, S%FMLBMER TOMN
BHLEENDE, TUNLT IPRRT YV —NFRDOEH D
E25ERIZ, WITNLEBEERBOZ LVTZ T
SR ETHY, TBEF PR 77V Rx L F—X &
Vo, WEBAIBADEM %, 2TV —VROERD
WEBHSRANEREZEET 5 L W HEEIH L LD
0, IBEORBRER LICVER S 2 R OWHE R HEE
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COMPARISON OF ANTIFUNGAL ACTIVITY OF
AMPHOTERICIN B, MICONAZOLE, ITRACONAZOLE, FLUCYTOSINE
AND FLUCONAZOLE AGAINST CLINICALLY ISOLATED
CRYPTOCOCCUS NEOFORMANS BY MIC AND IC., VALUES,
AND THEIR COMBINATION EFFECTS

Yuzuru Mikami, Katsukiyo Yazawa, Jun Uno and Kazuko Nishimura
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We studied the in vitro antifungal activity of amphotericin B (AMPH), flucytosine (5-FC),
itraconazole (ITZ), miconazole (MCZ) and fluconazole (FCZ) against 50 strains of Cryptococcus
neoformans. Among the cryptococci, three isolates were resistant to 5-FC, but no strains resistant to
the other antimycotics were observed. As test media for the assay of AMPH and ITZ, yeast
morphology agar medium (YMA) and sensitivity test medium (KDA) were found to exhibit higher
activity. On the other hand, lower MIC values were confirmed with MCZ in SDA medium. Although
the ICs, (50% inhibitory concentration of growth) values of AMPH, ITZ, MCZ and 5 FC were very
similar to those of each MIC value, considerable differences between IC;, and MIC values were
observed for FCZ. Synergistic effects between azole antimycotics (FCZ, ITZ and MCZ) and an
allylamine antimycotic (terbinafine) were confirmed by checkerboard as well as paper disk method.
But the combination of AMPH and azole antimycotics, or AMPH and terbinafine, was antagonistic.





