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Aspergillus  fumigatus |2 & 5~ 7 AP EIE G2 X 9 % micafungin (MCFG) O B %) R %
amphotericin B (AMPH-B), fluconazole (FLCZ) ¥ X UMitraconazole (ITCZ) & MG L 72
MCFG & cyclophosphamide (CY) (2 & ) ZEGIRELZ ER L7~ 7 A D A. fumigatus WIRZFEGLC
5t LT 0.5 mg/kg LA F D55 T control A & B L THEREMR K2R L7 (P<0.0125), 72,
CY #5.~ 7 2D A. fumigatus |2 & 5 MEEFEGI 9 5 MCFG @ EDs, fiilE 0.26~0.45 mg/kg T
0, AMPH-B ® EDs fii £ 1ZIZFSEOfliZ /R L, FLCZB X UITCZ XV WS PIT/NEWHTH -
720 F72, CY#GX 7 AD A, fumigatus WREIEGII B W TIEG: 24 g% &G 2R L72 L &
® MCFG 8 £ ' AMPH-B @ EDy iz 2N ZEN 121 B L 7 0.50mg/kg TH V), KY: 1.5 R &
DEGE2MBLAZLEELDENENISBL1IRKAKE Wi %R L 72, 5-fluorouracil ¥ 7z i
hydrocortisone ¥ 5-% 7 AD A.  fumigatus WRZREGIHK 35 MCFG @ EDy, fitiid 0.66 7213 1.12
mg/kg TH Y, AMPH-B £ ) 1.3 F7213 4.1 f5KRE ViR L7z DLEORRID, fitDEMHTY
ERE A B L2~ 7 2D A, fumigatus (2 X 5 EREGx LT, MCFG OBifiishF i AMPH-
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1. fER3EH B X O

MCFG 3RS m LA TER I N zdb D%
Hwize F7-, FEpEFIEL LT amphotericin B(AMPH

<A, T ANV FEINZGE

-B; Fungizone®, 77U A MV« A X=X A7 4 T
K&+, ), fluconazole (FLCZ; Diflucan®, 7 7
A —#FEpRAAHE, HE) B X O itraconazole (ITCZ;
Itrizole®, ¥ >t VAN att, HHO) ZMEH L7z
EHIL, RTADGRERERBZELET 272012
cyclophosphamide (CY; Acros organics, NH, USA),
hydrocortisone (HC; %54 7 A7, H#) BILU5
—fluorouracil (5-FU; Sigma Chemical, MO, USA)
ZfEH L7,

2. AW

4B OHEEICR R~ Y A% HAZ Z TV ¥ —Hak
St GER) 20BAL, MAkBLUEEHIERICE X
72

3. RGP B X ORERSM

A. fumigatus TIMM 0063 135 5K « INET#EIR, A.
fumigatus IFM 40835 3 X UF IFM 40836 I3 T-ZE K -
ERBIR L) 05 SN L7z A, fumigatus
i% potato dextrose agar (Difco) T 30C, 7 HIj¥EE
L7z

4. MIC (/MEFFILIREE) Wi

MCFG, FLCZ, ITCZ 3 X" AMPH-B ® A. fumi-
gatus I % 9 % MIC IX National Committee for
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Clinical Laboratory Standards (NCCLS) ® M 27-A
HA KT A THL THE LYY 72, MCFG,
AMPH-B, FLCZ 8 X U ITCZ ® MIC i3 X 37 2 %R
L 7=t/ NIRRT & L7z,

5. v AR

%A% BIRYIREICT 5729012, CY @ 200 mg/kg
G4 HATEB X O 1 HRICERENE S, HC @ 100 mg
/kg &G 1 HAG, 3WEMHI#E, 1BLU 2 HBICK T
5, 721, 5-FU®D 150 mg/kg % &G4 A B L O
75 mg/kg % &G 1 HZIZHIRNEES- L 72, 30C, 7TH
M2 L7z A fumigatus D5 AT % AR AR HICRE
L, RV M VES = (50 mg/kg Z#RNES) T
BT D= ™ 2D P 5712 % 0 0.05 mL & HE L 72,

6. FEHITLG-%

MCFG 3 X O AMPH-B i3 h Eh A Atk s X
O'5% 7 F BRI CHEEB X OHM L, FLCZ 1345
BB AL, K15 MEI Y 1TH1E4HMH
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Fig. 1.
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L7zo 72721, 5-FU % Hi#x5 L2 %&1%, &4 1.5
MELIDVIHIEH4HMBLOEE6HEZELY) 1HL
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Efficacy of micafungin, amphotericin B, itraconazole and fluconazole in mouse survival model of pulmonary

*Statistical analysis was performed by Wilcoxon rank sum test against the control group (significantly different

from the control (P<0.0125) by Bonferroni correction)
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II. #& S

1. HEARIR

CY 4% 5- L 72 ICR R it = 7 A 1T A. fumigatus
IFM 40836 % #X . 3EAE L, 150 MZ L D 1 H 14
H #, MCFG, AMPH-B, FLCZ ¥ 7213 ITCZ % ¢ &5
L7zt 2 0&AHMM % Fig. 11278 L7z, Control #
Y 7 H B TR L7225, MCFG i 0.5 mg/kg
VI E P8 T control & L L CTHEREMARIR%E
~L (P<0.0125), 1.0mg/kg TixEGH% 22 HH, <
7 A& BB AAE S 72, —F, AMPH-B B X O ITCZ
X, TNZFNn025B L P 40mg/kgh Lo 58T
control HEICHHLER L CAEABELREMBEEZ R L (P<
0.0125) 7%, FLCZ Tid 20 mg/kg D5 IZB VT HIE
RN RILFRD SN o 72,

2. MOPLERIE & OB RN O K

CY Z# 5 L 7 ICR R MM~ 7 X 12 A. fumigatus
TIMM 0063, IFM 40835 £ X 1N IFM 40836 O 3 #k %
FRABEAE L, 15MKFM& LY 1 H 14 HRE, MCFG,
AMPH-B, FLCZ %7213 ITCZ ##% %5 L7z & & O &Y
15 HA DA B e L7z EDs filix Table 1 1278 L
720 A. fumigatus 3 FRIC X 5~ 7 ARG HR LT,
MCFG ® EDs, fiti i3 0.26~0.45 mg/kg T & b, ITCZ
X 86~130 f5/h& {, AMPH-B & i33IZHE0 %
RL7ze —H, ThHOEGIH T %5 FLCZ @ EDy fif
(X 20 mg/kg LL - TdhH o 70 Tz, BRI L -4
¥Rizxt 9 % MCFG, FLCZ, ITCZ 8 X U8 AMPH-B ®

MIC % Table 2 IZ7% L 72o MCFG O &S W FRIZH$ 5
MIC (% 0.0078 ¥ 7213 0.0156 ug/mL T& V, FLCZ,
ITCZ B £ 0 AMPH-B X V) fifili % 7R L 720

3. 5-FU, HC 5~ 7 R I2B\F % BKYePhth R

5-FU ¥ 7213 HC # ¥ 5- L 72 ICR Rk~ 7 212 A,
fumigatus IFM 40836 % & &H#E L, MCFG, AMPH
-B, FLCZ B X O ITCZ %5 L7z L &0k 15 H%
DEGFHE D SHEE L 72 EDs i % Table 3 1277 L 720 5-
FU £ 7213 HC ¥ 512 & 2 B &G~ 7 X DI a3 & Ge 12
3 % MCFG @ EDs, fii i3 0.66 F 72 1 1.12 mg/kg T
HY, AMPH-B X9 13 F721341BREVfEEZRL
720 —J, THNHDEGIZHNT B ITCZ B & *FLCZ
D EDs flild, 1 E1 80k &k F20mg/kg L L TH
of:o

4. EGEBHERIRC B KT HG PR o

CY # 4% 5 L 72 ICR R i ¥ = 7 A I A. fumigatus
IFM 40836 % #% & #: 4 L, MCFG, AMPH-B B X "
FLCZ %45 L, R 16 HBROAEGFKE» HHEE L /2
EDy fii % Table 4 127~ L 720 &3 24 KER A S 5-%
B L 72 & & ® MCFG B £ O AMPH-B ® ED;, fii 13,
FNEN121B L 050mg/kg TH V), YL 1.5k
MHRLVEG 2B LAZLEIDZNRZEN3SB I
1L9FBEREWEZIRL 72,

%GB, 1.5 L 24 Rk X ) FLCZ 2 5-Hia L
72L& 2D EDy IV D >20 mg/kg TH o 72

Table 1. Efficacy of micafungin in mouse models of pulmonary aspergillosis
Inoculum EDs: mg/kg (95% confidence interval)
Organism
(CFU) MCFG FLCZ ITCZ AMPH-B
A. fumigatus TIMM 0063 8.0x 10° 0.33 >20.0 28.3 0.25
(0.23-0. 45) (20.5-38.6) (0. 16-0.36)
A. fumigatus IFM 40835 8.3x10° 0.26 >20.0 34.0 0.25
(0.18-0.36) (=) (0.16-0.36)
A. fumigatus IFM 40836 7.0x 10° 0.45 >20.0 40.3 0.46
(0.32-0.64) (28.0-62.4) (0.31-0.76)
“Not calculated
MCFG: micafungin, FLCZ: fluconazole, ITCZ: itraconazole, AMPH-B: amphotericin B
Table 2. MICs of micafungin for strains used for mouse infection
MIC”: pg/mL
Organism
MCFG FLCZ ITCZ AMPH-B
A. fumigatus TIMM 0063 0.0078 >64 0.5 0.5
A. fumigatus IFM 40835 0.0156 >64 0.5 0.5
A. fumigatus IFM 40836 0.0156 >64 1 2

“MIC values were determined by broth microdilution method according to the M 27—A guideline.
MCFG: micafungin, FLCZ: fluconazole, ITCZ: itraconazole, AMPH-B: amphotericin B
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Table 3. Influence of immunosuppression on efficacy of micafungin in mouse models of pulmonary aspergillosis
Inoculum EDso: mg/kg (95% confidence intervals)
Host condition
(CFU) MCFG FLCZ ITCZ AMPH-B

5—fluorouracil 2.7x10° 0.66 >20 >80 0.51
(0.43-1.06) (0.34-0.75)

Hydrocortisone 5.1x10* 1.12 >20 >80 0.27
(0.72-1.77) (0.17-0. 40)

MCFG: micafungin, FLCZ: fluconazole, ITCZ: itraconazole, AMPH-B: amphotericin B

Table 4.  Influence of starting time of treatment on efficacy of micafungin in mouse models of pulmonary aspergillosis
Starting time of EDso: mg/kg (95% confidence intervals)
A Inoculum
Organism treatment after
(CFU) infection MCFG FLCZ AMPH-B
1.5 hours 0.32 >20 0.27
(0.14-0.71) (0.15-0.46)
A. fumigatus IFM 40836 1.5 x 10°
24 hours 1.21 >20 0.50
(0.43-4.93) (0.28-1.18)
MCFG: micafungin, FLCZ: fluconazole, AMPH-B: amphotericin B
m. #* = Ih7z,

CY #5-~ AD A. fumigatus IFM 40836 |2 X 5 I
W2 &Y l2 BT, MCFG, AMPH-B 3 & UF ITCZ O

BRIEGHRERTHREEER, ThEN05, 0258
L 0"40mg/kg TH Y, &4 15 HEOAEFARDI SHEE
L 7-%3E#] D EDs i T % 0.45, 0.46 B X U 40.3 mg
/kg &R L 72 %R L7z, %72, MCFG, AMPH
-B B XU ITCZ ® EDx fEA L OFE- 2B 1T % A A7
Mtz b5, UL -0 RBdLNLT L
Mo, Wk, BEHEBXOHEESRSZEOHEIZLD
—BEIZIEE R A%, EDs fED A 5 MCFG & [ %)
B L OGN R OB LS ZHET LI L ITTHETH
HEEzobNhl, CYHE <7 2D A. fumigatus 3
2 & 2 R 2 Ge 12 0§ 5 MCFG @ EDs, filild < 7 &
DEZEYE T VBT 2 A" & kIS AMPH-B &
EIZMASOMTH Y, FLCZB L ITCZ X 0 B S H
WS WEE R L7720 5-FU 7213 HC 12 & 0 B3Ik
BIZL72~ Y AD A, fumigatus W2 &SI 9 5
MCFG ® EDy fiti 12 0.66 F 7213 1.12mg/kg TH 1),
MCFG O i Hiah 31348 F O IREEIC X > T I Es 3
5L5DTIIRVI EIREENT, —F, CY#HG <
A D A. fumigatus WG 0 L Tk 24 R £
M OEBZ MG L 72 & %D MCFG @ EDs, fili &, AMPH
-BXh24f5KEVfEZRL, AMPH-B X ) & #%%5
AR OB 2 2R T W I LAVRBR S Nz, flix D
Gy GG R A DI G-I M DB e LR AT L
AR LD, =7 AD A, fumigatus W2 EGEE 7V
233 % MCFG OBz #1x FLCZ 8 X O ITCZ £ Y
bEN, AMPH-B &A% 720 LIERRH D 2 LAVRIE

7 AL B RGE & A BRIC Y AR &GS BV T
b, MCFG & AMPH-B X ) kv MIC Z/R7 3123 2
72 53 EDs fHiZ AMPH-B & [H&E LW LIER R KX
Wi % 7R U720 MCFG ld b b3 X O HE)Y o ik &
FICR L CERICH AT 57729, A. fumigatus 12359
% MIC iZ & MILERIME T VT I v ORI LY FL
CERT DI ENSY, =7 ZADRBYFHERICB VT
HIFET VT I & ORENEEEISEEE B LITL
TWaEEZOLNT,

MCFG & in vitro I2B W T, [ L 1,3-f-bD-glucan
B HESE CTH 5 anidulafungin (LY 303366) B L O
caspofungin (MK-0991) & [H £k 12, A. fumigatus I1Z
X LT & DO TRRED O WADMEMEIEH 2R3
FNU L OERE & EH 8T b etk ERIZ 2
DHNT, RWMIEHNT % AMPH-B & 13582742 215
MR THAHI EPMESIN TR, F 72, FHHN
7 R ER A IRBE % G L 72 R R D A, fumigatus WK
HHERYLE TV IT BT B LY 303366 DR R & BiEf L7z
FCIE, TR S OBREIEFRD bk o 7oA ff 3
R OB E IS L, WEAI AR AT 2
FROALRE L RO 22 & ORBEALRBD b
T 5™, Fefh 7 PR ER IR AE F12 B 1T 2 RN 7
AN F N ZIEDIFFEHEFEBIZ B W TRADME~OR
BICK i MMEEESEEZTH L EEZZIHNT
W 5", 1,3-f-D-glucan & 1K [ & 3£ 2% A. fumigatus
IR ARG L TN EGR) R 2 R 03, TRl
WA L7z A fumigatus DWHROMELZHET L L
WL D RROMAEREEZFIE L, EFRELMRE % oGS
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Efficacy of micafungin, a new lipopeptide antifungal agent, in mouse models
of pulmonary aspergillosis
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The efficacy of micafungin (MCFG), anovel water—soluble lipopeptide, was evaluated in mouse models
of pulmonary aspergillosis, and compared with that of amphotericin B (AMPH-B), fluconazole (FLCZ)
and itraconazole (ITCZ). In pulmonary aspergillosis in mice immunosuppressed by cyclophosphamide,
MCFG significantly prolonged the survival of mice infected intranasaly with Aspergillus fumigatus at
doses of 0.5 and 1 mg/kg (P<0.0125). In mice with pulmonary aspergillosis caused by A. fumigatus,
MCFG exhibited 50% effective doses (EDss) in the range of 0.26 to 0.45 mg/kg 15 days after infection,
which is comparable to the efficacy of AMPH-B (EDss; 0.25 to 0.46 mg/kg), and superior to FLCZ and
ITCZ. The EDs, of MCFG was comparable to that of AMPH-B in mice immunosuppressed by 5—fluorouracil,
however, it was 4.1 times inferior to that of AMPH-B in mice immunosuppressed by hydrocortisone. When
treatment with MCFG was initiated 1 day after infection, the EDs of MCFG was 1.21 mg/kg, which was
2.4 times inferior to that of AMPH-B and 3.8 times inferior to that of MCFG if initiated 1.5 hours after
infection. These results indicate that MCFG may be a potent parenteral administered antifungal agent for
pulmonary aspergillosis, with efficacy comparable or slightly inferior to that of AMPH-B, but superior to
that of FLCZ and ITCZ.



