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1. fEA3EH

Micafungin (MCFG) B X 2o f#H M1, M2
BLOMS5 L, BREMTERISSHTER SN, W
BEBGE SN2 D% AWz,

2. fEH®EH%

ATCC #ix American Type Culture Collection (VA,
USA) XA L7 IFM #iB X O TIMM #RiE, T3
K - BRBEB LOWERSY: - IO L) ZhZh

55 & N7z. Candida albicans FP 633 1, NHR&E K
AL 053z,

3. MIC (l/NEHFHILIREE) e s:

MIC Ol 12 1& NCCLS @ M 27-A [ H#EH0 L 7= f
WA R 2 V727,

1) MIC #llsE B 3t o> i 3

RPMI 1640 (7 )V % I Y@, HEHRERT b v LMK
# ) 12 3—(N—morpholino) propanesulfonic acid
(MOPS, #igFE 0.165 M) Z Il 2 TR E L, 1mol/
LAKBALF M) 7223 ML CpHTOICHELZD D
R E B (RPMI/MOPS) & L7,

2)  FH O

MCFG B £ O M5 IFIMR A KICHEML, M1B &
"M 2 |Z dimethyl sulfoxide |2 fF L PUE H 3 & A B
HAZ BT B AR 1% LLFIZ L7zo

3) EEMMEMA~A 707 L — 1 ofFl

RPMI/MOPS 7% H > THBR 3 A % SR C 2 %
ML, 96X~ 4 2717 L — MI100ul $O5E L7

4) PR TR o R

F# 53 Sabouraud dextrose agar (SDA; 2% glucose,
1% Bacto peptone, 1.5% Bacto agar) T 35C T# 24
E [ U &5 28 L 72 Aspergillus J& @ W £k 1 Potato
dextrose agar T 30C, 7~10 HIF&EEFE L1z, Bk
T 72 0 A T RS O B O W RS A 1.0~2.5%10°
cells/mL (273 L 72,
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Table 1. Antifungal activity of metabolites of micafungin
MIC (pg/mL)®
Organism

MCFG M1 M2 M5
Candida albicans ATCC 90028 0.0078 0. 0625 0.0078 8
Candida tropicalis TIMM 0313 0.0313 0.25 0.0313 32
Candida glabrata ATCC 90030 0.0156 0.125 0.0313 32
Candida kefyr ATCC 28838™ 0.0625 1 0.125 64
Candida krusei IFM 5460 0.125 1 0.25 >64
Candida parapsilosis IFM 5774 0.5 4 1 >64
Candida stellatoidea IFM 5491 0.0156 0.0625 0.0313 16
Saccharomyces cerevisiae ATCC 9763 0.0625 0.5 0.125 >64
Cryptococcus neoformans TIMM 0354 * >64 16 >64 >64
Trichosporon cutaneum IFM 40140 >64 16 >64 >64
Aspergillus fumigatus TIMM 0063* 0.0078 0.125 0.0156 1
Aspergillus niger ATCC 6275 0.0156 0.0625 0.0078 4
Aspergillus flavus ATCC 9643* 0.0156 0.25 0.0156 16
Aspergillus terreus IFM 40852* 0.0156 0.125 0.0156 4
Aspergillus nidulans IFM 5369* 0.0156 0.125 0.0156 8
Aspergillus versicolor IFM 41406* 0.0156 0.125 0.0156 2

“Medium: RPMI 1640/165 mM Mops (pH 7.0)
Inoculum size: 1.0 to 2. 5 x 10° cells/mL
Culture: 35C, 2days (*3 days)
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15 H H ® & #5413 58 0 A7 8 % b & 1 probit ¥

FEREICHT 95 MIC &, A2 7550 &R L 72/ EH]
RELE L, Aspergillus JBIZH 35 MIC iX, XTI T7TH 2
T 2R L7oiR/ANEFRIRE S L7z,

4. MM O RE

EERABTFB X OICR R~ 7 A H 58 L 72 i
%022um IVRT 74 V5 —THBEEHL, 56C T
30 4 HIINIRALEE U CH W 720 L& EEAS 10, 30, 90%
& 75 X 912 RPMI/MOPS CTRB L7z, OB
% v T C. albicans FP 633 125t 3 % MIC % Hi ik ®
MIC Jl5E 1S L7223 WillsE L7z,

5. <7 ALE Y

<7 X (ICRRHEME, 48#, HAZZIVY — (),
% #8) 12, cyclophosphamide (200 mg/kg/day) % J&
B4 HETB X OV 1 HRICIERENE S L B kg A E 2
Z#C L72o Sabouraud Dextrose Agar T 35C, 24 K[
IR 552 L 72 C. albicans FP 633 @ Wk % A B A3
R L, EEAEBLAIE K TAR L T 2.2x10°CFU/
mouse DWW A~ 7 A DFIR & 0 #fEi L 72. MCFG,
M1BXOM2EKRY =FL 7 a—)i (PEG400)
THEM L, BB CAMRL TG O PEG 400
DHIRIED20% 127 B L) IR L 720 ZoxkGi%,
WA 1REMAZ LD 1 H 104 HEFRMNICERS L 72,

FEECI B3 % MIC % MCFG & Felemad L 7z st
% Table 1 \Z/R L72. Candida J& 7 Wi, S. cerevisiae
B L U Aspergillus J& 6 W\ xf 97 5 M 1o MIC 1
0.0625~4 ug/mL T, MCFG & IlLiZ§ % & 4~16 154
2720 £ 72, C. neoformans B & ' T. cutaneum |2 %
$ % MCFG ® MIC 13 >64 ug/mL Toh o725, M1D
MICiF& $12 16 ug/mL %7~ L7z —7F, Candida /&
7 WifE, S. cerevisiae B & U Aspergillus J& 6 Wi |2 xf
35 M2 ® MIC iZ, 0.0078~1 ug/mL, C. neoformans
BELUT. cutaneum 233 % MIC 1X>64 ug/mL T»H

Table 2. Influence of serum on MIC of micafungin, M 1 and M 2
. Addition of MIC (ug/mL)*
Organism
serum MCFG M1 M2

C. albicans  none 0.0156  0.0625  0.0313
FP 633 10% (Hunan) 0.25 0.25 0.25

30% (Hunan) 1 1 1

90% (Hunan) 2 1 2

90% (Mouse) 1 1 2

“Medium: RPMI 1640/165 mM Mops (pH 7.0)
Inoculum size: 1. 0 x 10° cells/mL
Culture: 35C, 2 days

MCFG: micafungin
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Table 8. Efficacy of micafungin, M 1 and M 2 in mouse model of disseminated candidiasis®
Inoculum” EDso: mg/kg”  (95% confidence intervals)
Organism
(CFU) MCFG M1 M2
C. albicans FP 633 2.2 x 10" 0.18 0.15 0.16
(0.13-0.25) (0.11-0.21) (0.12-0.22)

“Male 4—weeks—old ICR mice (8 mice per group) were used.
Cyclophosphamied was intraperitoneally administered at 200 mg/kg, 4 days before and 1 day

after infection

YC. albicans FP 633 was suspended in saline and injected intravenously.

“Calculated based on the survival rate 15 days after infection by probit analysis.

MCFG: micafungin

D, MCFG L 2 IZHEE D TH > 720 —T7, M5D
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MCFG, M13 X "M 2 ® C. albicans FP 633 |2 xt
THMICIZBXIZT Y AMEB L MO E
% Table 2 127k L 720 MCFG, M13 X ' M 2 ® MIC
VLT FE ARG 1213 E 21 0.0156, 0.0625 1 X O
0.0313 ug/mL T& - 722%, 90% ~ 7 A& F 721 30
%Y Lov MLEZHRMTA2I LIZEDI TR 1~2
ug/mL FTLEH L7,

3. ¥ ARG

C. albicans FP 633 J&4s~ 7 A \Zxf L Ci&kS: 1 Refi 4
XD 1H1ME4HM, MCFG, M1E8 XU M2 % ik
NG L Z0RE I HBOEEEIOHEE L7
EDs il Z N 24 0.18, 0.158 £ 170.16 mg/kg TH
D, 3IZFA%ETH -7z (Table d),
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7 v MZMCFG % #IRNE G- L 725 0 T2 A3
M1, M2BXUM5THLI LR, ThboH
WD in vitro B L Win vivo PLEB G % BE L,
MCFG $5:12 & 2 &Rz R 2B 1T 5 T SR
DHEHIZOVWTHELZ M1, M2B XU M50
Candida & B X U Aspergillus J& \Z % 3 % MIC %
MCFG & lk#3 5 &, M11dMCFG & ) %%%0), M
21X MCFG L HEOEMEZHT 5205, M5 3% L ik
Mo nwREw Th o720 M1 BLUI M2 IiZ MCFG &
FRICE Ve MIEEAREREZRT I EAMEINT
B, ZNEKBLTMICIZBIIEZI vy ABLIWY

v MIFRMOEEEZZT, WIhofbEW b 13ITHESE
OMIC #7x L7z F72, M1 BXUM2 D C. albicans
GR35 RGP NG 1 MCFG & 1 2IZRI%STH -
720 C. albicans FP633 12X ¥ 2 M1B L O'M2 D
MIC 1 MCFG IZHRZENEFN 4 f58 L2 1595 5 75,
90% ~ 7 A L& AN o MIC i3 % L2 MCFG @ 1
BRIV 2/ETHY, FZREONEREETH S &
%Z25Nb, MCFG %5 v MIERNIES L-%o 2
NoREYWOAKNG A, M1B XM 2 06, I
B & 2 ETHWEISETHMA TSI LRGSR
TWwaY —F, ¥ AICBT 2N SAHY O 4EKN
SAEHHETIE RV, T AIZBWTH T v b Lk
DRIy =V HRTEEZONDEZ NS, 7 XK
FEFIVICBIT S MCFG O G #sh R, CHw
M1BLIUM2ORERHEED F5 LT 50 gEMEA
IR E N7z,
X ik
1) &FFHAN, WL, SFHNERS, i 7y PBID
A4 2B} % micafungin DLW, HILEERE50(S
—-1): 88~93, 2002
2) National Committee for Clinical Laboratory Stan-
dards: Reference method for broth dilution
antifungal susceptibility testing of yeasts; approved
standard. NCCLS document M 27-A. National
Committee for Clinical Laboratory Standards,
Wayne, Pa., 1997
3) HHN I LD 50 O, Hlk - T — & offEt
M —FHBIRIC L BT Ta—F— (HN I W),
p.226~233, A 7 1 A ML, EE, 1997
4) WFEERL, &FBEAN, BAMTE, B v X, v b
B LU 21281 % micafungin H[EEIR NS5O
RINENRE, in vitro MIEHEAFEA B X CmMERRAT,
HAL#E 456 50 (S-1): 74~79, 2002
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Antifungal activities of the M 1, M 2 and M 5 metabolites of micafungin

Fumiaki Ikeda, Kazumi Otomo, Yoshimi Wakai
and Seitaro Mutoh

Medicinal Biology Research Laboratories, Fujisawa Pharmaceutical Co., Ltd.,
2-1-6, Kashima, Yodogawa—ku, Osaka 532-8514, Japan

The antifungal activities of the M 1, M 2 and M 5 micafungin (MCFG) metabolites were evaluated by
MIC using broth supplemented with/without serum, and assessed in a murine disseminated candidiasis
model. The MICs of M1 (0.0625 to 4 ug/mL) were 4 to 16 times greater than MCFG against Candida
species, Saccharomyces cerevisiae and Aspergillus species. Against Cryptococcus neoformans and
Trichosporon cutaneum, M 1 displayed MICs of 16 ug/mL, whereas for MCFG the MICs were over 64 ug
/mL. The MICs of M 2 were comparable to these of MCFG against all strains used this study. The MICs of
M 5 were over 128 times greater than for MCFG against Candida and Aspergillus species. MIC values for
the M 1 and M 2 metabolites against C. albicans FP 633 in a serum—supplemented broth were comparable
to those of MCFG. The therapeutic effects of the M 1 and M 2 metabolites against murine candidiasis
induced by C. albicans FP 633 were comparable to that of MCFG, with similar ED;, values. These results
suggest that the therapeutic effect of treatment of experimental fungal infection with MCFG reflects not
only the antifungal activity of the parent MCFG, but also those of the primary metabolites, M 1 and M 2.



