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Micafungin (MCFG) Ot MiEB LT MFI 70V —2%2HWin vitro TOSEYHEAETIZ

SVTHE L, BFOREE 2,

1. BRAMESEEICE D RD72 MCFG Db MIEHEBHEAHIL99.74% TH Y, TvIrI Yy, V7T
L, FUFNVEBEBIPIA NN LIS —TFOFETTIEEAEEL L h o7 2, TNVT 7Y 2,
VTENRL, YYFIUVEBLIOX N ML FY— o MIEEAKEAED MCFG OHFETFTTRELE

,ﬂ:%j_{é &75)0 f:o

2. MCFG # 0.1~1 mmol/L (130~1,300 ug/mL) @ i#BE#iF C&M L 7284, 0.5 mmol/L L

L OBETHLNIIE Y VY ¥ & OERIHS

DB, EYIVE UREETHMIZBIT S K fElE 2.0x10°

L/mol THho7zo ML L2V Y FUVEBITAN T 4 VFH V- VO Ko fHIZZENZ1 5.0x10° L

/mol & 1.4x10*L/mol T3 Y, MCFG |2
3. BIMFIZuv—2alZ

t«m’ﬁﬁ’(&)‘of;o
BIFEZM5BLUM 13 AEBERITVINDG 7<) ¥ 7TKEBILEES X

T A AT Y 6 [—KEBALTEYE E HEAMEEH o720 S HITMI3EBRIEEIE VT Y I FAFV

KEBALEMEB I ONS- AT z= M~ 4

—IKIRALTG P & A =SB L 720

4. +o= Iy 7ua3I v (CYP2C19 HEH]) B & UFketoconazole (KCZ, CYP 3 A4 FHEH]) 1,
v MFI 70 v— 20 MCFG UG IC e L CHERMZR Lz Y27 BARY VA, #2710 LR
B LU KCZ ® MCFG GG $ 5 50% BLERE (IC,) &, Z#1ZFNn>100, >100 B X 146.2

umol/L TH 1,

YIZUARY) VABLIOY 70 AZOEAIZKCZ LD S NIZEL 5 72

5. TNT7xF Y v ORFHEEICK T S MCFG 8 X U KCZ @ ICx 1 67.7 3 X ¥ 0.46 umol/L TH
Y fluconazole @ ICs 1% 100 umol/L ML ETH o720 FERIZT 2T I V' — IV ORFEEIIHT T 5 ICx 1

FNEN 249, 0.12 B X U 44.2 ymol/L,
B L1107 yumol/L TH - 7=,
6. v7uARY ¥ ARBHEMIC

723, TOREIIKCZ L H W S5HIC

=7 2 V¥ ARG 5 EE K (Ki) 1 17.3, 0.012

%39 % MCFG, caspofungin acetate 33 & " KCZ @ ICx 1%, T
ZN 31, 39 BXU0.14 umol/L TH Y, MCFG & caspofungin acetate ® FHE/EH 1X1F
ss %)‘O f:o

IZFEETH -

Key words: micafungin, invitro, &H#EE, U, EWHEIEH

Micafungin (MCFG) &, BRI T#EMA S CHI-
ENTF v 74 VRVERETH 5o AR, HEICHR
WMo TR LR DL DTH S 1,3-f-D-
glucan DGR % HE ST 2 BUEABF 2 A L, RIEER
BREOTEENETHLIA VI VE, TAXVENVARLRE
W U TEN PR RIE 2R L 72,

MCFG @Ot MEEHEMERITE <Y, HEMGAEROLE)
W& ) iR IR G RUREE DS T 2 W REEAE 2 b7z,
72, HIHRABCORBWRELSF 71— 24 P450
(CYP) OG- 3 N/Y, 4, in vitro & MILTEHEH
MAEBUTLEYHEER, T MFIZzuoYy—aBXY
b+ CYPHTHEHSRI 7uy— 2% HWwWTMCFG DAt
HICHLT 2R ORE, EYWMEMERARE 217 o 72,

I. #MR&LV0HE

1. REHEEY B X O

MCFG, fUi#iEmE LT MCFG ® % 7 32— ik(M
1), A bF UK (M2), HEMA M3) B3I
KERALR (M 5) % BEIREES L3 (k) TEH L7z, [“C]
IN7 7YY, [mebmt-f-"H]-¥ 7 0 AR ¥ A([*H]
Y7 uARY YA & Amarsham LIFE SCIENCE
(Buckinghamshire, UK) X WA LZ, 717 7Y
Y, AMNMLEH—F, ZNVT777FV—)b, b M
W7 V7 IV, Bilirubin mixed isomers, Peroxidase
Type I from Horseradish, J—Nicotinamide adenine
dinucleotide phosphate (NADP*), 7V a—2Z 6-1) ¥
B (G-6-P), 7 )va—R6-Y vHlikERE (G-6-

* KBRS R B i e )1 X s 2-1-6
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PDH) ,
—2—-phenyl—cyclopropylamine hemisulfate
SIGMA CHEMICAL Co. (St. Louis, MO, USA) X
DHEALZze FUFVEE, ANT 4 YFH Y —)idF s
TATAZ EVEALZe PHIDTENLAB LU [MC]
1 FIVEEIZ NEN Reserch Products & A L7z,
75 7 4 Y ~iZ Ultrafine Chemicals Ltd. (Manchester,
UK) »5ALM. Y7 ¥4, ketoconazole (KCZ),
Y7 BARY YA, caspofungin acetate |ZHEIRIEM T
¥ W) CTHAEEINAEb DRV,

TSKgel ODS-80TM # F A (5um, 4.6 mmx250
mm) B & U TSKguardgel ODS-80Ts 1 — bV v I 4
—F#72 (32mmx15mm) &, RV —HN&4 &
Y, Puresil C18120A% 5 2 (5um, 4.6 mm X250
mm) (& Waters #: & ), InertsilODS-3 # J & (5 um,
46mmx150mm) &YV — T V¥ A T ¥ AKHRAEH X
NZENZEREALT,

KIELA F k% & 512 Milli-Q #8 ffi K B & 3 &
(Millipore, USA) TRUILL 72812 L 72,

ZOMORIEL L HEHE TN TS M S L
Cix\#Egkrsu~ 7574 — (HPLC) HE#E~H
W7z,

2. EAAAREUR

v b LI X IEAE O AT 15 A ORI &

O ERILL 729l 2 0 % 4°C € 3,000 rpm, 10 45 [
LT 52 LI X D372, MCFG 1336 1% o i 4% v
TARLE % 728, # 1.5 mol/L H;PO, (10 A MY >~
) % 0.3% WML T, pH % 7.4 143 (Sl pH 7.24)
WZFEE L 727 — VI 200 mL &2 FEERICHE L 72, SRS L
ToIMF I ERRICHEH % TR T TRE L. 2B,
REFE BN S OFRIMICEE L CTIECHIC X 5 HE 25 TT
272

B0MDELBMEKL VAR INIZT =V Fe M3
7 12— At XenoTech (USA) XA L7z, F7z,
UAORZLMERIVHRIWZze MFI 70V — 24
(Z— F No. HBI2, HBI5, HBI7, HBI11, HBI 12,
HBI 13, HBI 14, HBI 15, HBI 16, HBI 17, HBI 18,
HBI 19, HBI 20 £ & UF HBI 21) i HepatoScreen™ test
kit (Version 3.0) & L C Human Biologics, Inc. (USA)
LA L720 Bk I 2 0y — 4 CYP $REERE %
%713 Human Biologics, Inc. & ) AF L7z

BIATHABEZEICEY)E FCYP (1AL, 1A2, 1
B1, 2A6, 2B6, 2C8, 2C9*1 (wild—type), 2C
18, 2C19, 2D 6*1 (wild-type), 2E1+3 b7 10—
Lbs (bs), 3A4+bs, A58 X U4A11) % & b
NADPH-CYP #cl# L RIS/ Fa2 TV

EERHAEASHB L2370y -4 (NFauy
4»1“%%)klvn¢1uﬁ4wxﬁﬁ%:ybn
—)V 3 78— At Gentest Corp. (USA) »HEEAL

b9 =)V 71 I ¥ (tranylcypromine, trans
salt) 1%

2o EMFIZ 0V —LABXOCYPRBRAIZ Y —
LR FE T -80C THRAE L 720

3. b MIERHAMKAEICBT 2 EWHEER

WYMEERICBT A0 MEHREIX, MCFG
WZOWTRERKEOBEN S, RAKAFEOWETRE
TbholHEWEEE LT10ug/mL %3 %E L7z, fi
FlowTid, KRR TOMFEhRELZERL, 7V
779 1E3ug/mL, V7 E¥851%0.6ug/mL, )
FVERIE 250 ug/mL, X b ML FH— Mid 1ug/mL I
EL7 MCFGIZ 7t b=} ') )l//O 02 mol/L ) ~
MIKFEHAV T A (11, v/v) CHERLZ. [MC]Y
w77U/,UW77U/,/T%AAb;UﬁU%w
WXLy ) —VCHEMREEHMUZe A ML FH—
M iZ 0.1mol/L Y ¥ & #% ¥ (pH 7.4, KH:PO.~Na;
HPO.) 2@ L7ze [PHIVTENRLAB LT [MCIHY
FUBBIMWA LY ) =V E 72013 80% =% ) — Vi
WEEDFE FHW, b MiLEIZ MCFG fEEE % 10
ug/mL OEFEIZR 5 X HIZRML7z. ZoliEicty
7= G, & 7203 A ATl 56 A1) O B HE AR & i 1R,
AR5 — VA e M IE IS LT 1.125% (v/v)
WC%b L9y )= IVCTilEL 7,

eIy MY 7Y = (MPS-3P, Amicon) %
A CRRANESEIC X Y 3l L 720 FRE L 22730l =
JICTTLA v FarR—yarvl, Z01lmLrx >
M) 7)) =®D ) F—= =2 AN, 37C, 3,000 rpm T
15 3 O3 2 8E2 2B YR L, LT &Y
—N—HOEBB LY v TR OWERITEEREL /2, 31
HiZ37TC T LA Y FaN—3 g vy L2RMI0E1
mLZ+t > b)Y 7)) = D) HF— =12, WHEPIEHO
T M= MYV 100 L ZIEWE A v TIZENRENAN,
540 L7z, 3 HH O LT, wIEL X
OV D3 iR BE % 58 L 72

Rk b &% % & & 1 0.1 mL % SOLUENE-350

(Packard Instrument Co., Inc.) 1mL TiEMRE,
ECONOFLUOR-2 (NEN Reserch Products) 10 mL
M A 72 381K 0.1 mL (2i& HIONIC-FLUOR (Packard
Instrument Co., Inc.) 10 mL Nz CHEL7z. /¥y
2799 FELTEYEZRML TV 2WIIES L O
W ARSI U TR L7z BUTRE ol 12k > ~
FL—a vy vy — (1600 #!, Packard Instrument
Co., Inc.) THHBMEEEREL D2 H\WTIT o 72,

FRAMIEI B X I iE v MCFG 3 B 13 et 1 23 2 H
W7z HPLC 2 & Dl L7zYs BRAMIET A X b ML F
T— MREEL, W R BRI & AR, EOAEEL TR
7 L& % HPLC THO#r L7z MEH A B ML FH— T
WEE L, FEIAHHIH (Sep—pak tCi) 2IZFRAVIEWE & [FAR
® HPLC 4Tl L7207 F 41 Puresil Cis (5 um,
120A, 4.6mmid. x150mm), #'— K7 5 41 TSK
guardgel ODS-80 TM (3.2 mm i.d. X 15 mm), FEjfH
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13 0.025 mol/L V) ¥ W& (pH3.0)/7 b=}V
Jv@wgvh)%mw et 9 & 305 nm THlE L 720
£ I O ML IS G ERIL, IR IR F 7
T REIR RE & i qj;i%{E’# F 72 IR EE O I &
DR L7
4, b MIETNVTI VIZBIFLEEYLVE Y ED#
Yo A
E MIGET7T VT I VIZBIFREYVE Y EDEYHE
e ZERET L7z 9, & MIET VT I v 2K
WRL, pHPBLZ9127% % X 9 12 1mol/L-NaOH
ZWML, 250 umol/L DM & L7ze RIZ, €Y LY
YERTNVAY)TTEHEML, hHIE, 1,230 umol/L D
W&Ltoih%®tbm%7W75V@ﬁMmL&
YUY U 1.25mL 2E L, pH A 7.4 1k
55912 1mol/L HCl % @Y= L7z Per0x1dase
Type I &% Z8EKIZHEM LT, 2,400 nmol/L &K % 37
L, #% 7kf!llﬁzﬁwﬁbto MCFG i 0.01~1.5 mmol
/LD Y RRER (pH7.4) BREFHB L, )T
VIRIE 0.1 mol/L Y ¥ MM (pH7.4) T4, 28X
C1mmol/LDOBERZFAH L0 ANT 4 Y FH Y —
ViZ0.1mol/L Y » AR (pH74) T15 18X
08 0.5 mmol/L O WA B L7z Y F VB LR
W7 4 FH = TR OX R L Ui L 72,
PPN X ZEEER © ) OV ¥ i Ll E 1E
Brodersen OEEF IR (peroxidase method)® 12
U7z 1em WA 3L VAZEMBEY D 0.1 mol/L Y &
WA (pH7.4) W 1lmL & MIFET VT I v-E
UVE VIREBW 1mL 2 ANTERAL, E% 37C
R 722 VRNV T —IZHA L7ze KW'T, 35 mmol/
LBEALKFE KRB % 5 uL i L, Wi % alih & LT
455 nm TOWEEEL % 3~5 0 Mitsk L7ze s
—HEL DI L BMER L7, WM RIRE D peroxidase
REWZ 100 uL WML THEBECEAL, 455nm 2B
VBRI RO AL & R sk L 72, RiEk L7z a < b
T ANG, BREMSLSESHICB T 2 WBEEZE
(AOD/5min) % K%, TN % peroxidase 2 & %)
WVE VBALIS O HEE & L7z, #IME % peroxidase
BEEECRL, SRMIERMIEEIIT S 2 W RMEEO A 5
SYETE T OWBERC ) VL E ViR (b) &I
ToOEHACY VY VRE (b) Ok (b/b) %KDz,
ERYRE CGEWRMIRE) %D, #Ppory e
CREETIC BT AR EERE K £ 5L, b/bi=Ko
XD+1:REINHZEDS, b/bo& D%E 7Ty L7
oM k) Ko fizsEm L7z,
BRR T oM REZ MK L2 8 Ve »iElkhE
%R CTH % maximal displacement factor (MDF)
filiix, Kofi, MiGH&EEIEFEEGR G (fp) B L OHK
METomiEhiEE D) £y, DToXX)HEHRLA.
MDF=Kp*xfpxD+1

5. Invitro (2817 5 MCFG DOACHHEM:

v MNFI 70y - AR EETFHAEZE  CYP %
BRI 70y — 412X 54C-MCFG DR #IG X, L

TR T RSSO CTHERT 2B L ORAF T 538
% HPLC CTHrHifk, ZOBHRBEZMET S LI2LD

Fm L7 Thbb, [MCIMCFG OMALAIARH O Kt
SR, e MFI 27 av—24 (2mg protein/mL),
NADPH 1% (2 mmol/L NADP*, 10 mmol/L G-6
—P, 1unit/mL G-6-P DH, 5mmol/L MgCl,) ¥ X"
0.1mol/L Y Y®h ) 7 AR (pH7.4) % & 0.2
mL O SUSHE THE L7z MCFG OB 13l 100
umol/L £ L7zo B NCYPHHIZuv—24TIid, B

FU 13 50 pmol CYP (250 pmol/mL) & L7z, L
.:E@Jirmmi 10mL O A7 ABEGETREL, Kb
(& NADPH A BR ORMNC & 0 BME L 720 S50 St
TT37C, 1HMA v Fax—=Yary Lk 71
= MYV 195uL B L N 25% (v/v) BEFEKE W 5 ul
RN - B, KRG LIS EEIE L. ROoE IR
KT 4~5 53 i iE %, eppendorf 5415 C Y 3 /0 % T
12,000 rpm, 4 7rfa.GoEEL, EEHRTNL 7, Z
® L% 45~50 uL % HPLC IZ7EAL, 5 A(ﬁ*ﬂj{ﬁ:
REHEABERLFEAKL 436 5 T4 5T EIC
L, Hionic—Flour 4 mL % b1z THathe %Ml XELKO
a ¥ b —VikFHE NADPH A R 0 7500 C 1R Bk 1S
B L7z, HPLC %i& |2 Beckman System Gold % f\»,
517 51 TSKgel ODS-80 TM, #ii#id 1.0 mL/min &
L, UToBEMEHZMER L7,

(%) A 0.02mol/L ) ¥ FE 34 & i (pH3.5),
Bii: 7 F=HFY ), 0~10% % T B 20%, 10~30
I B 20% 25 B 46% L B EM T 5V TV ],
30~30.1 57 TB 45% 75 Bifi 85% & 7 LA
A

6. MCFG UGN 9 5 HEMEH

MCFG UG A3 5 CYP D4 RHER B 5 v
BHREOREIX, =NV IFIZay—a%2 0T
FE P 100 umol/L TEHMi L 720 75741 ~ (CYP
1A2RHEA]), 7<) ¥ (CYP2A63#E), ALVT 7
7zt V=) (CYP2COMEA), =73
v (CYP2C19HEHD, KCZ, # 70 ) AZAB LV
4 Uzﬂ‘”) A (CYP3A4MHEA) 3wihd x¥
= WVAZER LTSI L 72e 25 7 — VO RIS
{&EP‘?‘%{EFF@ 1% (v/v) & L, MCFG ft#HiG :U:%E
CFEBRCLTHIE LT 79714 V2T 58
3, 7974V e MFI 2y — A}:%NADPH
EEZ;M?T{T“C 37C, 10457V A v F 2= bEIC

B2 TLEDH T MCFG fUHHE % L
f:o
7. M ORBHGECKS S MCFG o B E/EH
FNVT2FTV, TAFIV—)N, =TIV, ¥
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ya) AZAB LY PH] Y27 uxf) v AoREEE
2335 MCFG D EER IO W T Eit o NADPH 4:
BRICE VWS L7 TV 7 2F Y v OERIL, Waters
HPLC ¥ A 7 & (HJGH I Bk E; 220 nm, 4%
W&, 287nm) ZH\vy, %5 413 Spherisorb CN-5 %,
i 1.5 mL/min & L, BEMIEIT7T L =MV IL/X

% /) —)v/50 mmol/L FEfE-HER 7 €=~ 24 (pH4) (3
/8/4,v/V) R L72. 7 AT I V= VO ERIL, Waters
HPLC ¥ A7 A4 (UV 286 nm) % fiVvy, 7 F 413 Inertsil
ODS-2 %, iyt 1.0 mL/min & L, BEMHIZ 7 b

= bYN/K/ MY 7V F alERE (300/700/1, v/v) %

Lz AR LB b=7 = ¥ yOERIZ, Waters
HPLC ¥ A7 4 (UV 254 nm) % vy, 7 F 413 Inertsil
ODS-3 %, ¥it#it 1.0mL/min & L, BEjMHIZ X ¥ /

— /K (565/45, v/v) L7z 7 7 01) A A
WHEIEEERICHE L CERL Y. PHIY 20 2R ¥

A OYIE X% IZ Beckman System Gold % fiv 7z, 7

Z L 1d Inertsil ODS-3 v, ¥l 1.0 mL/min &

L, UToBEMEHEZHHL.

(5t Adi: * % 7 — /K (1/3, v/v), Bifi: 7
b=V, 0~40% F TBIK 35% 7 5 Bl 75%
ERLHEMT TV, 40~40.14%F TBIH 75%
M5B B 100% LR HHEMZ S5V b

[“CIMCFG OWEE, B D5 L D757,

8. AT

LT B 4 G O AH B AR SRBRINE Ok R & At ) He A7 1y
DOIFEE RGO A BAME L Student’s tRTICL D

TV, W 5% % A REKEE L7z,

MCFG ot FIruvy—2a%zH\Wwin vitro LHR
BRI 0 % CYP 4 ¥-Hi & MCFG DA% #H5 Pk o A1 1%,
H0 TR OFAEREZ TG & MCFG O £ 7213248
P OEIEEE Y=aX+b ORITY TX Do P
B () #EML, X512, HEKESY% OEBED
M %247 - 720

%k, AEAEMEICIEZ, SAS (SAS Institute Inc.) %
w72,

I #& 7

1. & MIEFRARAICSB 2 B EER

MCFG @ B3 X OMibF A7 R o MCFG D b b il
R G % % Table 1 12773 . MCFG O#E 4314 99.74
%BTHY, TVIFYy, ITENRL, FUFLVET
A PLEFY—POHGETTORERIZITZEA L
Ladoi

#IHOHM B X U MCFG HFEREO#EH o v b
HEAMEEGHEE Table 2 1IR T, WTFNOEYIZBWT
b MCFG OIAE T TERABEFIIARICEM LD
<0.05), ZOZLIZVTR D ISR GRIWAT 5
LOT, FTORERIVTI ) v, ITENRL, FYF
VBB XX N FLFH—bTERER, 03, 0.3, 1.7
BLW32% THo7,

2. LIMMET7TNVTIVIZBIFAEYLE Y EDHEK
YA E AR

MCFG % 0.005~0.03 mmol/L (6.5~39 ug/mL) T
B E o EHRIC Y VY VIREO ERIEED Sk

Table 1. Effects of drugs on binding of micafungin to human serum protein
Concentration of Percent bound of Percent unbound of
Drugs drug added micafungin micafungin
(ug/mL) (%) (%)
Control no addition 99.74+0.01 0.262+0.014
Warfarin 3.0 99. 72+0. 00 0.284+0.004
Diazepam 0.6 99.67+0.02 0.330+0. 020
Salicylic acid 250 99.55+0. 09 0. 448+0. 087
Methotrexate 1.0 99.77+0.03 0.232+0.033

Mean+S.E.,n=3

Table 2.

Effects of micafungin on binding of drugs to human serum protein

Concentration of

Concentration of

Percent bound of Percent unbound of

Drugs drug added micafungin added micafungin micafungin
(ug/mL) (ug/mL) (%) (%)

Warfarin 3.0 no addition 98.46+0.01 1.54+0.01
3.0 10 98.73+0.01 1.27+0.01

Diazepam 0.6 no addition 96.92+0. 02 3.08+0.02
0.6 10 97.19+0. 02 2.81+0. 02

Salicylic acid 250 no addition 76.80+0. 17 23.20+0. 17
250 10 78.48+0.11 21.52+0.11

Methotrexate 1.0 no addition 56.59+0. 62 43.41+0. 62
1.0 10 59.80+0. 17 40.20+0. 17

Mean+S.E.,n=3
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726 — 7, 0.1~1mmol/L (130~1,300 ug/mL) ®
ERETIIEEEC Y VE VIBED FRSED LN, ¥
YNV VBB 5 Ko fiilX 2.0x10° L/mol T3
5720 MBIELE L7z ) FUBBEIANVT 40 FH ) —
VD Ko fli 13 121 5.0x10° L/mol & 1.4x10* L/mol
THh, MCFG IZH~REETH -7 (Table 3),
Bohn7-Kofliz b LICMDFEZEILZEZ A,

MCFG 1% 0.023 mmol/L (30 ug/mL) T i£1.00 T &
5770 XMIITIZ, H Y FIVERIZ 0.10 mmol/L (14 ug/
mL) T 1.03, 2.2mmol/L (304 ug/mL) T 3.20, A
V7 4V FH YV — Vi 050 mmol/L (134 ug/mL) T

Table 3. Binding constants (Kp) of drugs to the bilirubin—site of
human serum albumin and maximal displacement
factor (MDF)

Kp Plasma conc.
D MDF
rues (L/mol) (mol/L)

Micafungin 2.0x10° 2.3x10° 1.00

Salicyic acid 5.0x10° 1.0x10™ 1.03

2.2x107° 3.20

Sulfisoxazole 1. 4x10* 5.0x10™" 2.05

A micafungin

0.5

0.4
g
2z 034
bt
&
=1
£
&
-
E
8
Gy
=]
S 02

M5
0.1
M13
0.0 = A T

0 20 40 60 80
Fraction no.

Fig. 1.

100

2.05 T -7z (Table 3)s

3. Invitro (28175 MCFG DALHHEM:

MCFG % NADPH A% Tk MFI 70V — AT
SRS, MSEBLU M 13 OEEIED SNz,
M 13 iERFEERE W TH Y, M5 DI OB M
1, M2BXUM3OERIEED N7 (Fig. 1o

MCFG DfC#HHEE & % CYP 4 RO IR F i o
FHEY % Table4 I2/R 3o M5, M1I3AKIGH L £ O
MCFG #BMRHEE M5 B LM 13 G0 fM) &
WIS CYP2A6 OIENEETH S 7 <) ¥ 7KK
LEE S IEOF B2 (1*=0.396~0.474, p<0.01
~p<0.05) #R L7 F/2M5 MISAERENLES X
UF MCFG #ACHENG M X CYP 3 A4 OG- TH 5 7
AMATU Y 6[IKIBALTEMEE EOFE R (=
0.590~0.836, p<0.001~p<0.01) #/R L7, &5
M 13 G PV 7 3 B X FOVKBILIE Y (CYP
2C9) BLIUS- A7 x=A ¥4 IKEALIEYE (CYP
2C19) &, MCFG ®AHEHEIZS- A 7 == M ¥ 4"~
KA (CYP2C19) & 2N ZFNAELMEZ L
72 (p<0.05)s —7, MCFG G E b+ LY
V74 v O-FlzF itk (CYP1A2), ¥ A b

0.5

0.4

0.3

% of total radioactivity

0.2

0.1

]

0.0 " " " " T
0 20 40 60 80 100

Fraction no.

Typical HPLC-radiochromatograms of micafungin and its metabolites after incubation of

[**C] micafungin (100 umol/L) in human liver microsomes.

A: +NADPH generating system, B:

— NADPH generating system
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Table 4. Relationship between metablic activity of micafungin and enzyme activity of CYP

Coefficient of determination (r?)

Isoform/Substrate metabolic activies of micafungin
M 5 formation M 13 formation total activity®

CYP1A2

Ethoxyresorufin O—deethylase 0.264 0.086 0.219
CYP2A6

Coumarin 7-hydroxylase 0.396" 0.474* 0.428"
CYP2C9

Tolbutamide methyl-hydroxylase 0.089 0.337* 0.139
CYP2C 19

S—Mephenytoin 4'~hydroxylase 0.275 0.357" 0.304"
CYP2D6

Dextromthorphan O—demethylase 0.035 0.009 0.028
CYP2E1

Chlorzoxazone 6-hydroxylase <0.001 0.046 0.002
CYP3A4

Testosterone 6 f—hydroxylase 0.590** 0.836"** 0.667"**
CYP4 A

Lauric acid 12-hydroxylase 0.013 0.054 0.021

The metabolic activity of micafungin was measured at a substrate concentration of 100 umol/L. M 13
has been an unknown metabolite.

“Sum of M 5 and M 13 formation activity.

*p<0.05, **p<0.01, ***p<0.001

Table 5. Effects of furafylline, coumarin, sulfaphenazole, tranylcypromine and ketoconazole on the metabolic activity of micafungin in
human liver microsomes

. Conc. Preincubation time Metabolic activity
Inhibitor K

(umol/mL) (min) (pmol/h/mg) (%)
M5 control 10 85.0 100.0
formation furafylline 25 10 67.0 78.8
2.5 10 88.3 103.8
control — 96.3 100.0
coumarin 100 — 61.3 63.6
10 — 72.3 75.1
sulfaphenazole 100 — 75.0 77.9
10 — 74.0 76.9
tranylcypromine 50 — 53.0 55.1
5 — 71.8 74.5
ketoconazole 2.5 — 55.3 57.4
0.5* — 101.0 104.9
M13 control 10 54.0 100.0
formation furafylline 25 10 44.0 81.5
2.5 10 60.3 111.6
control — 63.3 100.0
coumarin 100 — 42.0 66.4
10 — 45.5 71.9
sulfaphenazole 100 — 55.3 87.4
10 — 53.3 84.2
tranylcypromine 50 — 35.3 55.7
5 — 46.0 72.7
ketoconazole 2.5 — 25.8 40.7
0.5% — 57.5 90.9

The metabolic activity of micafungin was measured at a substrate concentration of 100 umol/L. M 13 has been an unknown metabolite.
The inhibitors were dissolved in methanol and added to incubation mixture. The methanol concentration in the reaction mixture was
adjusted to 1% (v/v). (n=2,*n=1)
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Table 6. Effects of cyclosporin A, tacrolimus and ketoconazole on the metabolic activity

of micafungin in human liver microsomes

Concentration of

Metabolic activity of micafungin

Drugs drug added
(umol/L) (pmol/h/mg protein) (%)

Control - 217.1 100.0
Cyclosporin A 1 199.2 91.7
10 164.3 75.7

100 114.0 52.5

Tacrolimus 1 219.0 100.9
10 269.5 124.1

100 135.7 62.5

Ketoconazole 1 151.6 69.8
10 97.4 44.9

100 34.4 15.8

The metabolic activity of micafungin was measured at a substrate concentration of

100 umol/L. The metabolic activity of micafungin was evaluated using the sum of the

M 5 and M 13 formation activities. Inhibitors were dissolved in methanol and added

to the reaction mixture. The methanol concentration in the reaction mixture was

adjusted to 1% (v/v). (n=2)

ANV T 7Y O-FixAF LG (CYP2D6), 70—
W FHY v 6KBILIEE (CYP2ED HEH0ET

) VB 12-KERILIEYE (CYP4A) EoRICIE, wih
DAEELRMEEBE SN2 572 (p>0.05)

MCFG f#E®ICH3$5 757410 (CYP1A2
FLEH]D), 7~V Y (CYP2A6IE), ANVT7 77+
V=V (CYP2COMEH), =1 7ua3 v (CYP
2C19HEA) BXUOKCZ (CYP3A4HEH) 0
BIZOWTHIET L7z (Table5)o M5 B & VM 13 A5k
R 75740 Y (25 umol/L) TFhZFhar b
— VD 78.8 BX 181.5% KT L7ze 7=V >~ (100
umol/L) TiZZNZFhary bua— VD 63.6 B L
66.4% IZIKTFL, ANV77 7)YV =) (100 umol/L)
TlkENZhay bu— )V lHD 77.9 B L ' 87.4% 124K
FTl7e =My 3Iy (B0umol/L) TIEZFNZE
nNaryra—Vio 551 8L 055.7% KT L7z, —
7%, KCZ (2.5 umol/L) TlXZFhZFnha vy bu— IV fi
D 5745 X0740.7% KT L7z

MCFG OfCHENGEEICB X IFT Y270 AR VA, ¥
7Y AABILPRKCZOEEIZOVTHRE L 72

Table 7. Effects of micafungin, ketoconazole and fluconazole on the
metabolic activity of terfenadine, astemizole and

nifedipine in human liver microsomes

D Terfenadin Astemizole Nifedipine
rugs

g ICs» (umol/L) ICs (umol/L)  Ki(umol/L)
Micafungin 67.7 24.9 17.3
Ketoconazole 0.46 0.12 0.012
Fluconazole >100 44.2 10.7

MCFG Of#HEME, Y27 ux Ry A%l 108X
Y 100 ymol/L i L 728, ZhZFhay ba— )V
91.7, 757 B X3 U525%, #2710 LA ATIRENZE
1.100.9, 124.1 B LU 62.5%, KCZ TiEZhZh 69.8,
449 B X 1°15.8% TH -7z (Table6)s ¥ 7 T AEKY
YABXUF 7Y A ADICk IE 100 yumol/L Pl T
H 0, KCZ I 6.2 umol/L TdH - 720

4. MFIORHE T 5 MCFG O FHE/EH
TNT 2 F T ORI T S MCFG 3 & OV KCZ
D ICs X 67.7 B £ 1°0.46 umol/L TH V), fluconazole
(FLCZ) @ ICs & 100 umol/L L ET&H -7z (Table 7),
FERICT AT IV = VORHITHT§ 5 ICs 1 24.9, 0.12
BXU44.2 yumol/L, =7 = V¥ Y OB KT B HE
EH Ki) 13173, 0.01238 X 1710.7 umol/L T -
2o SNOLDORRIVFNVTF VY, TAFIV—
BIUO=7 =2V oREIHT 2 ARAOHEMEHIE
FLCZ L IZIZFBAETH D, KCZ X D i3gH\v T & HH
Lol

7 7 a1) A ZORHHEN:E MCFG % 0.5, 5 BX U°50

Table 8. Effects of micafungin and ketoconazole on the metabolic
activity of tacrolimus in human liver microsomes

D Drug concentration Inhibition
rugs
& (umol/L) %)
Micafungin 0.5 12.8
5 11.5
50 32.4

Ketoconazole 5 91.4
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Table 9. Effects of micafungin, caspofungin acetate and ketoconazole on the metabolic activity of
cyclosporin A in human liver microsomes
Drug concentration Metabolic activity
Drugs
(umol /L) (pmol/min/mg protein) (%)
Control — 109.76 100.0
Micafungin 0.1 100. 72 91.8
Micafungin 1 100. 15 91.2
Micafungin 10 100. 86 91.9
Micafungin 100 6.54 6.0
Caspofungin acetate 0.1 99.54 90.7
Caspofungin acetate 1 98.73 90.0
Caspofungin acetate 10 100. 05 91.2
Caspofungin acetate 100 23.76 21.7
Ketoconazole 0.1 63.21 57.6
Ketoconazole 1 5.03 4.6
Ketoconazole 10 0.00* 0.0

The amount of unchanged cyclosporin A was measured after human liver microsomes (0.2 mg protein/

mL) and “H—cyclosporin A (2. 5 umol/mL) were incubated at 37°C for 10 min, with and without test drugs.

The metabolic activity of cyclosporin A was evaluated based on the elimination rate of the substrate. The

test drugs were dissolved in methanol and added to the reaction mixture. Values are means of duplicate

determinations. *Lower than the detection limit.

umol/LiRM L7z, #hFh 128, 1158 X 1832.4
%HESIN, F72KCZ % 5umol/L R L 72K, 91.4
%RHE X 7> (Table 8),
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Mgt U7z BRlixt 3 & L <, WK E MCFG & fif
BPRENLEH)FIVE, AMMLFH—F, TVT7
YV UBLIOTYTENRAEREIRL 2o MCFG @t b ILiE
EARBAERRIIVTZ ) v, ITENSL, FUFILVEE
AT MRS —PORETTIIEAEED L h o
72 =, UNTFYY, VTENRA, FYFIVEB L
A PMLFH—MIHLTIE, ZOEEERFELD
TP SE2AY, WK EMEE 2 2 E8TIdhvweE
Ez 5Nl

MDF {13 EiR TOZEIE A DOIEEL S TWw2,
MDF (2 1 D EOfi% & 255, ZOfiisdt1.20 Ll Eofil

BRLZBGCHEERE)VE Y EDOEBRIRI B L
PHENTWBY, 4, ke U CEFHli L 72 #E
OERMEBDODH B AN T 4V FH Y —L1F0.50
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Drug interactions of micafungin in vitro

Hayato Kaneko, Yasuhiro Yamato, Tomoko Hashimoto,
Ikuko Ishii, Toshifumi Shiraga, Akio Kawamura,
Masato Terakawa and Akira Kagayama

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

The in vitro drug interactions of micafungin (MCFG), a new echinocandin-like lipopeptide antifungal
agent, were evaluated using human serum and human liver microsomes and the following results were
obtained.

1. The percent of MCFG bound to human serum proteins was as high as 99.74%. Warfarin, diazepam,
salicylic acid and methotrexate did not affect the protein binding of MCFG.

2. Based on the results at the concentrations ranging from 0.1 to 1 mmol/L (130~1, 300 ug/mL) of
MCFG, the binding constant (Kp) of MCFG at the bilirubin binding site was calculated to be 2.0 x 10° L/
mol, indicating that MCFG has a lower affinity to the bilirubin binding site than salicylic acid (5.0 x 10°
L/mol) or sulfisoxazole (1.4 X 10*L/mol).

3. M5 and M 13 formation activities significantly correlated with the activities of coumarin 7—
hydroxylase and testosterone 6 f—hydroxylase. M 13 formation activity also significantly correlated with
the activities of tolbutamide methyl-hydroxylase and S—mephenytoin 4" —hydroxylase.

4. The metabolism of MCFG was inhibited by tranylcypromine and ketoconazole (KCZ). The 50%
inhibitory concentration (ICs) of cyclosporin A, tacrolimus and KCZ for the metabolic activity of MCFG
was>100, >100 and 6.2 umol/L, respectively.

5. The ICs of MCFG, fluconazole (FLCZ) and KCZ for the metabolic activity of terfenadine was 67.7,
>100 and 0.46 umol/L, respectively, and 24.9, 0.12 and 44.2 ymol/L for astemizole. The inhibition
constant of MCFG, FLCZ and KCZ for the metabolic activity of nifedipine was 17.3, 0.012 and 10.7 umol/
L, respectively.

6. The ICs of MCFG, caspofungin acetate and KCZ for the metabolic activity of cyclosporin A was 31,
39 and 0.14 umol/L, respectively.



