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T HifE, BAME, NKAREZLERWIZKET 2 HEEHREASED NINIH-bg-nu—xid BR 2~ 7 A2,
fluconazole &% ® Candida albicans % 4 HERRIHM 5 2 LICX DR LS ¥ Y ¥ iEE
TWAIH LT, #IEEEME2S 18 H#£ X D 11 HE (1 H 2 H), micafungin (MCFG) 3 & U fluconazole
(FLCZ) %#5-L7c& EDOWEBERR LRI L7z, BRABKET X DIRERTHS HBIIHIT T, A8
YPGB (control #) D HIZIE 10°~10° L~V OB EAKBA IS S 7z F 7w BLALRL
B, TEHBAAG R R AR E I LT R IR R A BB IS B W CHRSRIRICHEE L7z C. albicans DIERG:%
R, HEMETRERUEIZIE S DICENLITNET 5 EMBORE 2 B, ZORBETNVICSE
WT, MCFG ® 2mg/kg U L2595 2 212X ) EHHTEHOHFWNAER L control # & L L
THEIZBA TS L EHIT, HTORBMBITIIITIEFICEBE L 72, 8 HHOKRIERIZIE, 2 mg/kg K51
TIZAERBOWME & B ITHERBEICHEFROEE Z RO 1205, 5mg/kg UL L OFGH CIL W B
WIZEAERDLENT, HHMRIIB W TH IEEGRIHER S 2o MCFG @ 5 mg/kg DL I & % DG #
#EE, FLCZ ® 20 mg/kg 5 HICBVWTHDO LNz, M EDZ &5, MCFG X FLCZ £ ) 1K
FART~ Y AOES Y VFREET VI L THRENRIEEMN R LR L, MCFG BAARREBDOHERE L
THEOBENL LR AR EWIIERETH L Z L IRB I NI,

Key words: micafungin, fE% > ¥ #4E, fluconazole
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D B WIFEBICBUT B~ I FAEIL, 8 rMIEEL
PEARAEE &7- L7 AIDS BEZ I U, HEE L THmAR
FIBEREANVE VR ZRSSNDL T LICE ) &G NRERD
T % & 72 L7EME IS, Mg, SR, BERLZ &0
BEICEDPET 5V Fluconazole (FLCZ) A BICH T 5
B —BPE L LT SNAFETIEH 4%, BEREOIZL
AL %59 2% Candida albicans \Zk3 % % OVEH SR
THE720, HWEPVSTARB L TIHET LI NS,
EiS 2 WIEHREG OLEPEL 22, ToffFte L
TR EZRL 2L, ZoMtkR Mo 7 v — L2
HWEIIN L TOREMEEZ R THEDL T 2%, WKL
BELMEE L >TWwDEY, $/2, FLCZZIILHETHT
V' VRITERHIE T b2 u— A P450 &4 L7 EMRH &
HETZZERMONTED, EEREIITT 5 HHER
O BARGSE IS T2 FHEL B SN 5 2 L% VWARE
BOBHERBIIBNT, DE20OBEMEE Lo TWVREY, &
512, FLCZ \ZMKEZ D Candida glabrata 35BS %
BEbHb%E, FLCZ BALBOWHHRIE L L THIZMR S
NTW3 LIEFVEW,

Micafungin (MCFG) &7 V' —=VEZ D C. albicans 1
bE L, 7V—NIEC. albicans, C. glabrata (2%} LT
b in vitro IZBWT, Tl AWM VDS REETIVIC
BOWTEHIEN-HENEELZRL, TOERIIRENHT

HLZEPMENTWBEYY, 512, MCFG 3% DK
BHPSEZONAMBEPEEIZBNT, b MFEDA SRS
BRI T BHEMEMZ RIS BV EPRESNTWEY, L
725 T, ORGP TERVEVITAY) Yy MEHDHO
®, MCFG 31 - &8 H ¥ ¥V FIEDEBICB VT T
ZOFAEMEEZ B0 EEZ N5, RIFETIE, %k
KRB ARIERE~Y T A E AW ES ¥V FREE T IVIx
$ % MCFG OiR#EAME %, WRBICBIT2ERWEOELE
& O EHLRR 10 22 8L 2 $8EIC FLCZ & HUBMGET L 72,
I. ##® & F &

1. B W

W % Al 3~5 3 iy @ HE 1k N:NIH-bg-nu—xid BR
(NIH-II) %~ A (Charles River Laboratories) %
Hwiz, v 2l %edFxEry VATHEBL, S
X OEREOKIZHEICENS E72, ok, FE - foRbK -
REEBIUOFHEBEH r — V3T R CEEASKBER LD
DEMHL 72,

2. & Y

BGIEONES D IR X D B, IR
T3 ) - BHFERTICBWTRESINRTWSC.
albicans 19002 % M7z, AWHRICH T 5 MCFG B &
' FLCZ ® MIC (NCCLS OfZ#3: M27-A 12 X %) &
ZNEN001568 X Mlug/mLTh O, KWK

* KBRS R B i e )1 X s 2-1-6
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FLCZ & % ™ T & » 72, Sabouraud dextrose agar
(SDA) LT35T, #24 REMIEFAE L 72 AR % Dl A2 PR
FIRWCIEE L, MEREH AR GRS 2 51 L 721,
PRIA A B AR OV L CHAR IR A S L 72 SRR
H#% day 0 £ L Cday 0~3®4 Hff, ~%7 ZXI20.1~1
x 107 cells/0.2 mL/mouse O WH i % F&1HFE L 720

3. BEERIEH

MCFG FBEIRFEM T (R TBWTHR S mE
Mo & 725K % A BEH I CUE R, AR L TR L 72,
FLCZ (Diflucan®§H:i 0.2%; 7 7 4 ¥ — 83E) (X [H
U AMARRTHML TEM L7, MCFG (2,5 8 X
*10 mg/kg/ll) B X °'FLCZ (5, 10 B X ¥ 20 mg/
kg/ll) % day13~23 ® 11 HE, 1 H 2 W#ERN A
F10gH720 0.1 mL DFERTHEEG L7z, Control #iZ
(AP 2 P G L 7z

4. HRAEREIC X 5 EBEES RO

WG H (day 13), GHFKTHH (day24) B &
IR THE8HHE (day3l) 127w A% HHIL S 4
Teth, HEREWICHE L. EGICSESELz—HIZ
0.5 mL OEHEAMAERZMATHIREYFAL XL, £
DOEEEB L WA AEER T 100 AR L-b0 %
SDA IZHEM LT 35C T48 I L7z, WL /-2
D=—HEd EICHENAERBEZRML, £FEOTHHEDS
X OEEHERR A G EUiE) &R 7z, MIERFHE 10 CFU
/ETHY, MIMBRARmOY G113 % 10CFU &£ LT
Weo 7o BERM O ERIZFE — K AIZB W TORITW,

control AEZ XML L CHERZK LR OMOHEES
J VX5 A MY v 7 7% Dunnett D% E LK Z v TR
E L7z (HEAKHE %),

5. JRIHLER S I F

FoEl U CAERBIEICHLd ) —FoEHiEE,
10% V) Y EEfRE RV~ ) YIRICRIE L CTHE L. X
WTHBEIZ L2V T 7 4 2L, JES 3um @
WYY R 2 ER LTl 3 7 R Schiff (PAS) 4efi % i
720 e HMEE (AX80-64DIC, #+ 1V ¥ /3R) 12T
BlgE L, PASHIEOWMARDL X OKIEDFREIZDOWT
DT oHEIZ L7223 7L, #EOFHME% KD
7oo [0 FEERL, 1. BE, 2: pEE, 3: BE], %
72, SR BRSO W T B ERE 21T - 72,

II. # ®

1. HWNAERBIIHT 2 PR R

< AAWES VT FIEETNVIHT S MCFG B L Y
FLCZ D#HAI R %, AEEOENBIHROVOEDTH S
TICBIT 2 WAL L CAHili L7 (Table 1), Fig.
VIZHEBRA ¥V a— IV 2Rd . JE5RIE 3 2T T,
WITNOEERIZ D control # B X ' MCFG @ 5 mg/kg
BOGMEiT. CNOORIIBIT KR, TXTo
EEEFMLTITETH o720 WIRBBIOEDOLER
$1x 4.0~5.110g,CFU TH V), LMW EO A% 5
L 7z control #E CTIXIGEHM THH (day24), HHET
#%8HH (day3l) & b1, WHEBBR EHL XL D
AW ARRB IS & iz MCFG % 5-3 Tl day

Table 1. Tissue colony counts in tongue of micafungin— and fluconazole—treated oropharyngeal
candidasis in mice
Treatment Mean colony count”; logi,,CFU/tongue
(mg/kg) day 13 day 24 days 31
Exp.1
Control 4.9 (0/4) 5.0 (0/5) 4.7 (0/5)
MCFG 2 <1.6 (3/4)° 4.3 (0/3)
5 <1.0 (5/5)" <1.0 (5/5)"
10 <1.0 (5/5)” <1.3 (4/5)°
Exp. 2
Control 4.0 (0/4) 4.7 (0/5) 5.0 (0/5)
MCFG 5 <1.0 (5/5)" <1.7 (4/5)"
FLCZ 5 <1.9 (2/5) 4.3 (0/5)
10 <1.3 (4/5)¢ <2.4 (2/5)
Exp.3
Control 5.1 (0/6) 5.5 (0/6) 5.0 (0/5)
MCFG 5 <1.2 (5/6)" <1.0 (6/6)"
FLCZ 20 <1.0 (6/6)” <1.2 (6/7)"

day 13: pre—treatment, day 24: 1 day after end of treatment, day 31: 8 day after end of treatment

“Limit of detection was 1.0 logi,s”CFU/tongue and values below the detection limit were considered

to be 1.0. Each parenthesis beside the value includes the mumber of animals in which =1. 0 logi

CFU/tongue were detected per the number of animals tested.

YP<0.01, “P<0.05: significantly low colony count was detected as compared to the control of each

experiment (non—parametric Dunnett’s multiple comparison test) .

MCFG: micafungin, FLCZ: fluconazole
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C. albicans 19002
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BID for 11 days

Pre-treatment
Viable colony count
PAS stain

MCFG: micafungin, FLCZ: fluconazole

Fig. 1.
oropharyngeal candidiasis.

1 day after end of treatment 8 days after end of treatment
Viable colony count Viable colony count
PAS stain PAS stain

Experimental scheme to evaluate the therapeutic effects of micafungin and fluconazole on a murine model of

Male 3-5 weeks old N:NIH-bg-nu—xid BR mice were used. The mice were orally challenged with 0.1~1x 10" CFU of
Candida albicans 19002 for 4 days and intravenously treated with each drug or saline from 13 to 23 days after initial

challenge, twice daily.

24 DEHEIZB VT, control B L LB L THE LW
WARRDRD BTz, Ml SN2 WEIE 2 mg/kg D
4 i 341, 5mg/kg B &£ ' 10 mg/kg DA 5 HlIZHBW
THHRA (10 CFU) LT CTdH - 726 Day 311213 2 mg
/kg TG HTREBOEMA RO 5Nz, 5B LT10
mg/kg T GRETIZG] & & WEURAD RO H 1,

WU 10 mg/kg # 58O 1 B % B EBBBRALLT TH
572 (exp.1)o —7, FLCZ i&#H Tt 10 mg/kg $%5-
BBV Tday24 [Ccontrol FEE IR L THE LR
WARRENED SN, WD 5 HIH 4 51 TR R D
TTHo72%%, day 31 ICIERBOWIMAED 5Nz 5
mg/kg P 5-HTlE, day 24 \ZW B AEIN O AT D
L7225, day 31121 control BEE [ L~V F TN L
72 (exp. 2)o 20 mg/kg \Z B T X MCFG ® 5 mg/kg
PLEEFEBRIZ, WTFhoMERTIZBWTOHLILH
AR RE2 R L, WEIZIZIZTRTOY Y A THRITR

RUTTH-72 (exp.3)o

2. W HHLERAE I T R AN R

TR IR L7 C. albicans DWAEEB L ORKAED
MEZZAITILL, HREOFEE% Table 2 1278 L7z,
C. albicans % MEFAE L 72055 13 HE OGRS H
(day 13) 12, HOMEE LR MR ISR ARIRIEE L7z C.
albicans O & 4 % 8 © 72, Day 24 B &£ Fday 31 D
control # Tl & 512, AEBIRIB~NOWHRDOEAITHE
A FAEVEMIL DR 25380 S5 N7z (Figs. 2-A, 3-A)
Z Rz L T day 24 ® MCFG #% 5-# Ti%, 2mg/kg
BHGHO1IHIIBWTHERBERTOMAERIZT DT
DA R AR bNzh (Fig. 2-B), Z OHAMLAL
LS LWELIZE 572K RBOBNT, §XTH~YY
AZBWTIEE M EEE L7 MCFGO5 B LT
10 mg/kg # 58 Tld day 31 TH 2D X 9 ZHERZ IS
ZALIE 7 C IEW G % MEFF L 722% (Fig. 3-C), 2mg/kg

Table 2. Histopathological findings in tongue of micafungin— and fluconazole—treated oropharyngeal candidasis in mice
Mean histopathological score”
Treatment PAS—positive fungi inflammation
(mg/kg)
day 13 day 24 days 31 day 13 day 24 days 31
Exp.1
Control 2.25 (0/4) 2.60 (0/5) 2.20 (4/5) 0.50 (2/4) 1.40 (1/5) 1.80 (4/5)
MCFG 2 0.25 (3/4) 1.00 (1/3) 0.00 (4/4) 0.33 (2/3)
5 0.00 (5/5) 0.00 (5/5) 0.00 (5/5) 0.00 (5/5)
10 0.00 (5/5) 0.00 (5/5) 0.00 (5/5) 0.00 (5/5)
Exp.2
Control NT 2.00 (1/5) 2.40 (0/5) NT 0.80 (2/5) 1.00 (2/5)
MCFG 5 0.00 (5/5) 0.40 (4/5) 0.00 (5/5) 0.20 (4/5)
FLCZ 5 0.40 (3/5) 0.80 (1/5) 0.00 (5/5) 0.20 (4/5)
10 0.00 (5/5) 0.40 (4/5) 0.00 (5/5) 0.00 (5/5)

day 13: pre—treatment, day 24: 1 day after end of treatment, day 31: 8 day after end of treatment

NT: not tested

“Histopathological findings were scored as follows: 0; no, 1; slight, 2; moderate, 3; high. Each parenthesis beside the value includes the
number of animals whose score was 0 per the number of animals tested.

MCFG: micafungin, FLCZ: fluconazole
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Fig. 2. Histopathological effects

of micafungin on
oropharyngeal candidiasis of tongue in mice, 1day
after the end of treatment.

(A) control, (B) micafungin 2 mg/kg. The stain was
PAS and the magnification is x110.

B GRECIEERIBE R O M E G WO EE BB I Nz
(Fig. 3-B)o L7 L, HIEBRIFIEILALREDLNT,
control £ & L L CTIREEIZH S NICBETH - 720
FLCZ 5. Tix, WIFhoHEIZB VT MCFG &
F#kIC, day 24 [ZIZH SR ZLIERD - NLR 0o 7,
Day 31 128V T 10 mg/kg ¥ 5-# T3 5 H % 2 4L
X8 5 2 72 (Fig. 3-E)s Day 31 ® 5 mg/kg
P58 TlE MCFG ® 2 mg/kg & [HARIC, MEREICHO
EEDVBE INT2HDRIER T control FEL D BHIS 2 IC
BECTHo7 (Fig. 3-D)s
Im. = =

CpE - BlEH v VTEICHL T O OWE TV
DERIBEN TV B AP0, KEEHIHEH L 72 N:NIH-bg
—nu—xidBR~ 7 A3 THifE, Biilg, NKHMlEL L
BoOGEML 2 e RIITRIBL 2 HEREA S T AT
HY, C. albicans ZREEM T 5725 TEHREEICB
T BRI A VT FIE R FERET AR OB ET IV E LT
HBENZY, TOX T ZFIATH S OAKRB BRI X
LR OPERHEETH 5720, FFRHZRSETEICHOT 2

THHEWPTEAL L TV D LIRS ICHRET 5 L g S
N, MEHEOFHIBTEN»R) YETREFVT
BN, BWHGERE TGS 23R ELRETVTD
EEZONL, REBROTHEETH L7V — VR
HRIEIE, ZOFHRHNERG 2O L W) Bafx
W2 TWwaE*Y, LT, BROBEI P hRwnwnb
W5 [PINRD L] PLEREIEZ, ZOFTEflfEL K X
WEEZ LML, FITRERET VKT 5
RIS 512725 T, HOEERIIK T 2 A5
TEORBIRDVH RIS TIE% L, KRERDOFIEOH I
IZDOWTHRET L7z,
TRTOEBRIZB T, HFBKRKEN (day13) &
DEHHTH S HHE (day31) 43T, control D
T 21 10°~10° L )b O A4 B B SRR 9 12 de y S 7z,
FREHIRR AR 20 5 13 S 512, HFRBEIE N TR 5
N2 4RI C. albicans ORIE A G~ D KG L, day
24 205 day 31 X9 THERIER~NORDORA, BX
DCZHUIBE L2 RIEMBL ORI 2D & v, mug
BEL NUVOHEE L W) HEN ST TIE D DA
BW—HOEMNREANE S 2 bz (Figs. 2-A, 3-A),
ZDL)BBEREFTNVITHLT, MCFG® 3 = (2,
5B X110 mg/kg) TRTICBWTHER THH (day
24) 1213 control # & ki L CHI & » 2 B &k AR A
BoLN, MRREIIEFICEHEL 7. MCFGD 5B X
10 mg/kg %58 T3 8 HEIDK3EHR (day 31) 2B
WTH S LB RIR DS L RO EH BRI R
Lz Ehn, INLOHBETOEFEDRIIBRNT
bhoEIELEINT, 72, MCFG ® 2mg/kg %58 T
IR BZICHBOWMATFED S, HRERITH OB E
HARD SN, LA L, control HEDMEkIE & ik
% & SIEMIL ORI AR ST, RIS 0 CER g
THhole TOTENDH, 2mg/kg 5B TIXIHEHEIC
X BHBOBAEIAEN N o 72 ATREDIT TS L7
B, DT PIEHORBIIIRAE LW H 5 W IZTHALE NI
FAET LR HER L2 % 2 5Nz, —J5, FLCZ
1% C. albicans \ZX LT in vitro TIERBEN VEH 2R
Bz, BHETLRENZIREIEZD 2V DL
FREE NIz, ZNIIK LT 20 mg/kg O A& Tl MCFG
® 5mg/kg U b & [BEZ OB IRRENTH - 720 F
7z, Table 1 T® %7 & FLCZ @ 5 mg/kg O i&# %)
F1X MCFG @ 2 mg/kg L 1 FIFF%E L E 2 SN0, @
BT B HOBRRICE - 7208 % 5L WERAD R R ICB
WTRRE 57z, BEITHH L 72k IS FLCZ & 1%
(MIC, 1ug/mL) T& - 72 %%, FLCZ %' MCFG & [d
EOMBERBT H720121F, BZUHEHTH-TH 4
BREOBHVRSGEXMLELE T I EARBENT,
MCFG (& FLCZ IZiif 4 & C. albicans B X K& %M
@ C. glabrata 12X L THEWEEZRT Z LN
TH Y, BHEEA FLCZ \ZMEdH 5 WIFEIEZ M 2 7R
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Fig. 3. Histopathological effects of micafungin and fluconazole on oropharyngeal candidiasis of tongue in mice, 8 days

after the end of treatment.
(A) control, (B) micafungin 2 mg/kg,

(C) micafungin 5 mg/kg,

(D) fluconazole 5 mg/kg, (E) fluconazole

10 mg/kg. The stain was PAS and the magnification is x110.

THRTHEHEIE, ZOEZIESIENE LD LT
s,

ko s MCFG iE~ ™ AED ¥ Y ¥ iEET
VIR LT, %< &b 2mg/kg LD JHE THER
THEBII BRI RN ) RS ER R 2R 2 &,
X512 5mg/kg ML EO R TIRAKRERICDHIRZED
TWERE N R REZ R T EARBEN, MCFG D
RNBEIZE PEY T A ETRRELS BRI EDWS

NeHoTHY, FD50mg (1mg/kgMlY) &<
T AD 1mg/kg X KT 5 L, AUC, «lZZNZIH 61
BX16ug-h/mLTHY, H37fFe bOTHFKE
W F e B OB KRR ZEN TN 152 B X
U'5.34h TH Y, H2.8r boFREVE, HILE
FEANDBATEZ DO W TR ARTH 555, Th HAENE)
BOMNEZEETLE, e P TRIVEHE» DRV
BHEET, ~7 ZA0RE L HSEOEREDR»ELND
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Therapeutic effect of micafungin on oropharyngeal candidiasis in
congenitally immunodeficient mice

Toru Nakai, Kazuo Hatano, Fumiaki Ikeda
and Seitaro Mutoh

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

The therapeutic efficacy of micafungin against a murine model of oropharyngeal candidiasis was
evaluated. Oropharyngeal candidiasis was induced in congenitally immunodeficient N:NIH-bg-nu—xid BR
mice by oral inoculation of Candida albicans cells for 4 days. The mice were intravenously administered
micafungin, fluconazole, or saline alone from 13 to 23 days after initial inoculation, twice daily.
Therapeutic effect was evaluated as reduction in tissue colony count and histopathology in the tongue 1 day
and 8 days after the end of treatment. From the initial treatment to 8 days after the end of treatment,
saline—treated control mice displayed 10* to 10° C. albicans in the tongue. Histopathological examination
revealed continuous infection of C. albicans pseudohyphae in keratinized mucosal layers of the tongue
throughout the experiments. In addition, this infection was accompanied by infiltration of inflammatory
cells after the end of treatment. In this mouse model, micafungin showed therapeutic efficacy at 2 mg/kg or
higher 1 day after the end of treatment, as demonstrated by a significant reduction in viable colony count
and repaired normal morphology of the tongue. After an 8 day non—treatment interval, 5 mg/kg or higher
doses were still effective in terms of both colony count and histopathology, although increased counts and
re—infected tongue mucosa were observed in mice treated with 2 mg/kg micafungin. The efficacy of
micafungin at 5 mg/kg or higher was comparable to that of fluconazole at 20 mg/kg. These results suggest
that micafungin shows an eradicative effect at a lower dose than fluconazole in this mouse model, therefore
it has potential usefulness as a therapeutic drug with a low incidence of relapse.



