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REDMENIC L DB, FHBHS L 2D REIHER 270 4 FED
(6, S RIEHA RS b5 APUHE, YOl S L R S AR —F T,
REET 2 RTEBLEABTREREEL 2o T 5D, S LISIHFFATOESIC X ) ARk
D 72OV SN B HOERIR S, NTIHR2R7% &%, BAIMORT L EEIC
BREDEEZHPL LTS, AT, & PREAREY 4 VX (HIV: human immuno-
deficiency virus)E&GeE O M B 2 HIN S RED ZEFH DI D 2070 T 5%, BRI
HEAEDFERIL, 2D L) 2 REAEEZOWIMIIELT L THENDO—&Z2E>TH
D, RN TEELFEEGERERBEEDOELAZ2H N T 5[33,59,75] FRIEHERE
BRI EFH GV UEETTH D @ﬁ%ﬁc:msﬂiﬁéuﬂﬁﬂi PR HE LS
$, BHSEOFEL LTHIRNES TE 2 ZEHZI LY, L L, L M EELEET
B % WHFLEY & B IEF U eukaryocyte (LA % & DEBAEWIIETHZ L5,
MR VICHE L TB ), ERARANOBIRGE LR/ EL P LV, £
N A, FAEMEELHIE O G IEE MR E — O MBS & A TS & U5l
DOHED»HZE L {ER TV 5, |

?%E'lﬁzﬁ*&ﬁﬁ%é UBRERER & LTIE, Aspergillus J&, Candida J&, Phycomyce.tes
& (Cryptococuss neoformans, Mucor 72 &), BARHIE R ESHARTIIHEREINTED,
HEARE A (Cryptococuss neoformans \2 & 5 b DAE, Candida |, Aspergillus JEIZ X %
DL CIEET D), WREFR (Aspergillus J&, Candida }&, Mucor, Nocardia \Z
£5bDNE), HILE (Candida BIZ L 5 zé DHRFEYNDOIER, BL REERIE
(Candida /&, Nocardia \=& % OE), BHME, BEEMEGHER (Candida JBIZL 5
BbOWE) BEPHNLNTVEPVTIRLERIIBVTUINREREOEHHR S IFLE
T 5[23, 7510

Tk, iﬁﬁﬂﬁtiiz‘iﬁ%@% & LTHRFNC & 2 BENGEFEIC ThI T E 7275, 1955
4F, Amphoteriéin B (AMPH-B)?S R ) TV ZPAEWE & LT Gold HIZ X o THERA SN,
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AMPH-B 3FFIRARTIC & ) H A DRIEMERE ISR R ZRTHER AR FIVOJL
WESTNGEDP IR ZEY & L THERHINTWA[TS], LAL, ZOEYIIERELE
HEAE A OBIVERIEEETHEV[12, 75, 78]0 1957 B IS AR SN BRI T Fu s/
THbH7IVY by Y DRARERD 1968 F£ICEHRTRO SN, EOKS THETEHIEM
DL VEY L U CTHER SN2 HEE A~y P VASHERSE TR B L2
WEW) RED Do 72[13,42,75, 776 1950 LB FITIINT Y A 32 = VR EARD
PIEEERZHOZ LA PICR ), 2OBEHEDA I 7 — VAHEHENFER &
NTHS, TN IRELSE C, ToFES RO AFIE LTHW LR TV 5,1979
4 1Z1& Ketoconazole(KCZ) HS#EO#5-#) & U THZ & NL72(56, 58, 75, 761%%, KCZ 3%
DBEAOI0, BfE, BARICETRRETHIEICE - TV [24,76), 1980 LI IE
WHE MY TV VREY L L TE ) REEOTE &b LS Fluconazole(FCZ),
Itraconazole(ICZ)AFAFE S Nz, TN HLDEYIE, EWDF + 7 10— 24 P4S0(CYP)IZAE
HLUTEFEMBEICBITST ) A7 0 — VOEFRIE L, MR B e
WIATO—=VOESEZ ERICHET 2 2 25, HABENDOEEI VL SR
TW5[53], LA L, EEICIE, TALDEYIZL MIBWTH CYP, I CYP3A4
CE DR ER, LI L TRVHEEERAZR T, S6ICk MIBVWTRIOD
CYP3A4 TR S NAFEYHEL , BEMEREDEZ THHA SN EY DL (P HE
V2 7R IR & B30T 2 #R & 7 o TV B (5T, 611, |

BAEAV SR TWAREREIE, FCZ 2By TREE B zonThd BOES
AT H Y, O, POWRIER, SRR ENOFEAMKKE LTERS
NTWb, Tz, AT PV, REOMERAICL DIt EZE L % % EOREDN
V3 [13, 46, 77 BROMICHWOLN TS TuFaY b v (SFO)X, EH OISk
% BRI IEE LS B IR V2SI L 2972 [28, 30, 42, 43, 54,75, 7710 RAEA:
HBEC LTS o & 45 IS RTINS, B E BRE S 4 E A R b
AMPH-B 'C“%Zﬁﬁ, ZOFRICH 7o TIEEA OB S B I N TV B(15, 36l —
., R A BRI EL T, LT V= VREYHF AV LR TN, B AR
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MVIZIZHIRR DS ) T EAE U5 BICEERORMBE MKIRE L T o Twb[43], 2D
TV REY OSEIERICREE U2 B8 M & LTI P4S0 D FEREME S 1T HEE L 72 RIS~
DREEETE, FFHRIEK, ¥ilh L), ATUR~OFEFEIFRER, A7a4 Fk
VEY OB G ED BT SN A, TV VRN, P4SO DIEEICEEE S, B
CYP3A4, CYP2C9 % E~DHFHE L OBEEICL VA S NEYDOMPEIEZ LR 5
ZEbH A6, 66-68]c TV —NVREYD FCZ, ICZ % &%, REFHIN TV EHE
HEDOP TELEENTE VL SIFER SN TV S DY, FCZEIRMIX S TTHIEPIER X
7 PHER LT T 2O F N ZNOFRAE N T2 T AR FN AFENDIEHRIC
BARBETHE, T2, ICZIRBEENES S BOFERIEXT ANV FNANORRITA LN
550, JFE, MRS, SiRESS ENOHEEOMBILKKR L LTHERENTS
D, MATEMOERICE VI ETELAZ LML NTWA[TT]e 2D X HIT, R
3, EEGEREICH LR RTEDOL 2N <‘: Do, MEPREFSNER SN
TE 72 OREEOBBEII T ITRE S h T, 72, BEWO ENE WYL
MEDAT5T, WEHARZ bV, BHZERFRONBY, »OWHEA»ELD
B Eh S OMBEATRENTWS,

BIFERE T E R, £FRENEL L 2B ORES 08 L WEED AREEFE N
EEMEFERRICBV T, #RAKRSOLERIIZ LD TE, L2 L, BEIZE~
o & LB ORISR IRA OB VRO SEFSERTH Y, T LBIRARS TES
b OB AT & S BIEE Bk TV Ao Sk, JEANY bUHEL, B
VERDMER L, o RAES, BOKSVINSTHELZL L L THATE 2HEOEY
BRI LT VB, |

Prnkdneigsd e, 7a0FI v 7052 L THRREZED, BRI %
WhEE LKBHOFHRT /= VERIERIE TH 5 4-[1-[(3-methylamino acetoxymethyl-
pyridin-2-yl)-methyl-carbamoyloxy]-ethyl]-1-[(2R,3R)-3-[4-(4-cyano-phenyl)-thiazol-2-yl]-2-
(2,5—diﬂuoro-phenyi)-2-hydroxy;butyl]-1H-[1,2,4]triazol-4-ium chloride hydrochloride (ML T
WSA EAHITONT, TORMORET, HHEOBLES S RIS B A E T
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fili L7z

Thbb, WSA L, BAMOEEKT 7e KT v 7452 &L TREILEZTEEICL
71 OFRRAR G DRRE L o 72, WSA I, RIS SNG4, FTMP TR
79— Y ORI LY ZAF VEEDIRSR S P BHEE 72 1), & 5 1L SRS
FOBT7TE b7 NMTE FRIeHE L TEMEMARTDH 5 (IR2R)4-[2-[2-2, 5-difluoro-
phenyl)-2-hydroxy-1-methyl-3-[1,2,4] triazol-1-yl-propyl]-triazol-4-yl]-benzonitrile (LLF, &
TR E 7213 active body & AME) &AEMIERT TdH % 1-Methyl-1,4-dihydro-pyrido[2,3-
d][1,3]oxazin-2-one (LA T, 15HiE4F 7213 pro-moiety L BB 5, TD X H 1T, B
tene i & N7 70RO, BIRAES OMHSATEEL 2 ), €OART b T4l
K<, T, BFOMEREICHE LERO P450 ~ORREIEL, e bOoF oo
— 2L P4SO NEEE B Z ZIREHITEL 25 2 LD h o 72[31]6

FIT, TOFHRT V- VERIEREIETH S WSA DFHEIZOWT, EIRARHE
5#Ea VD Z L TEDEMS, poROKG L AMKICEET LI RIIEH TS
5T L EMAET A 720, HFHEENB L UEYEIRBFEN T 70— F &3 L WERPHEED
YA F R T B 7 LA SIRE BT o 7o

F 7z, REFZE T, oI TV %}iﬁwtﬁ'l‘ﬁfﬁ%ﬁ%ﬁ&m%@ié’l‘éﬂ:o
WTEZE Lz, 2hUE, 77U FT v 7 ThsH WSA DRBEIEIZB T S HEZEDTTREMS:,
BIUEBEOT V= VANMERE BT FRLHEEIFE AOWARTHL I L 2%
BL, & MOEWREERZH L Wb E TV EHAWSZ LT, E P TORERZ &
D IEFEIC @T%ét%zttbf%%

AHFFEIC BT ABIERIT, TNTHAD Y 2 (IR E T 5 EREIWHEEZER & DK
R THDLNIZLDTH 5,



w1E BEOT7V—NVHREY (Fluconazole, Itraconazole, Ketoconazole) D4

7= VREYNL, EEEED P450 LFERWIHKE L EORRERT L wbRTW
B781%%, MHFLED P450 & biEA L Z DG SHEE G A, FHC CYP3AS IR %
RT 7 ORESEREREICBWCHA S N A bOEY ORBHI D 8« RIT TR
YD 519, 16, 25, 37, 51, 66-68]0
CEERE LT, ERMEMICEE LAEM L LT P450 DHEREREICHTE L 72 FEA

DYBEEFE, AER, W% D), NALR~OBBEFIA, 2704 Kk
WEYDEE EDBBITONS, BIE, FIVE VY RNDFEIIFFIC Ketoconazole (KCZ)
TEHTHY, 7AMATFT T VERAEIC L 5L AHRE SN TV 5(76]0 FHE~D
HEIIRIT ) KCZ 2B W T, FBERINFRD /=72 HATIE KCZ DEHIR5E
TN T4, $ 72, PASO DIEEICHE L 52 5720 SN ZEY ORI S
Bk 5.2 CYP3A4 DHEAICE VIFHEOMPIIELYZEATLE) I L H D EHE
ENTW5[56]0

ARETIE, WSA OBUERILOFMISE 2 PICT 5720, TTREDOT V— VR
HYIDBEIZOWT,SDSIc 2T v FBLUA =7 A 47“‘)1/(Macaca fascicularis)% Fi\:72
BRI SRR T ORET 2N 70, BEE L LT, BEFEDT V' — VREY D
) %ﬁ?&é’atx HDE LTdHIF S N5 Fluconazole (FCZ), KCZ, Itraconalzole (ICZ)% FH\»
726 FCZ 2DV TIEHH A7 P Vidsw b 00O B & UFIRME S ICTTEE TUL
HENLEYTHDL0BIRL, SD-Slc 2T v bxAWT 2 8B LU 4 BREHET
Ff L CHIEOMER T, E0IIT VBT 2 HETH %#LT% AT 0¥ I/ ) 2
V7 2 BRI EIT o 720 $72, ICZIZDWTIRIFERIEE VW b OOROHRS TR
HAENTWAEYTHLEIOBIRL, h =7 APz A 2 BHEEERZFEEL TV
CBAEMELS M LIz, KCZ 122V THE, HEEAEwE EhTwahs (HE
TOLEHEABITAD LN TWAEWERL, SD-Slc AT v b x v 2 BMHEZITVY

FIHEDOMER Z1T 272,



E1H EBRMEB L UERFE
1. #HERYH

Itraconazole &1t % % % (£ )-1-sec-butyl-4-[p-[p-[[(2R*, 4S*)-2-(2,4-dichlorophenyl)-2-
(1H-1 ,2,4-triazole-l—ylmethyl)-l,3-dioxolan—4-yl]methoxy]phenyl]-1-piperazinyl]phenyl]-Az—
1,2,4 -triazolin-5-one & F5 L 51 705.64, KIIFEAERBORBHEK TS 5,

Fluconazole (31t344 % 2,4-difluoro- a , « -bis(1H-1,2,4-triazol-1-ylmethyl)benzyl alchol &
ML T8 30627 O BB ~MEADOKIZHEE L ERMEHRTH 5,

Ketoconzole 1% 1k 22 4 %  cis-1-Acetyl-4-[4-[[2-(2,4-dichlorophenyl)-2-(1H-imidazol-1-
ylmethyl)-1,3-dioxolan-4-yl]-methoxy]phenyle]piperazine & i L 73F & 531.44, JKIZEHITIZ
CVWABEEMRRTH %,

Itraconazole(Lot No.A08655-089-25), Fluconazole(Lot No. B)i&Z#NhEhFET7<> - T -
Oy att (AA4R, N—¥W) & D {RE % 9 13 L7z, Ketoconazole (Lot No. 69F-0898)
iZ Sigma Chemical Co. (St. Kouis, MO, USA) & D BEA L TREA L 72,

2. RIS L UAEEE
2-1. AV

SD-Sle 7 7 b AR EHBAT X TS — (@)L Y 484 THA, # LERORK
AR BT 2 5B %R LIKEDHET 110~160 g, MET 90~ 140 g I3 L 72 ke
T % SRERICAL U7, BB % &0 CEIWIEEIR 2262, {BEE 55 10% DEHEE
TEERyr — I 1 ETF O RELTHATL, BRF v — VAU N RERER
CRF-1 & Bk BB E 72 B 0N EFF O SN A7 v VAR
o ok BN T, ASKERCOM BN, AR, IR L BICEBESILE L, £fCH
SEOELIE, RIEROHES 21T o 720 &5 TRIIZ 28 7 B LE/ER Ol
WZHE L 72, |
22, I

% = & £ ¥\ (Macaca fascicularis)(Bi12 & % HEEAE M | HEMER 4~6 )% (FRSNBL ¥ —
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VARE) L DAL, 2:EM ORI TR HERR S LB 0 SRR L T
IRV, B S ICERERBEHBEGELIM 2 #E L T—i&IRES L EE - EELIRED
BBV, FhEh 2 B AER DR GHERIZH L7,

S, W, BLMR 2 &80T, iR 25£2C, BE 55£10%, 12 EEREBEBA7:00
~19:00)DFBFET 1 LT 2&EE s — ¥ (70(D) x 80(W) x 90(H) cm)IZIAF L THHE L,
PMI Feeds #L#FE Primate diet #5048 (USA)(100g/day/body) & K&K (E HEI) = 5 2
720 THEDOEMOEINCI, BT — FBLXUTANEGHNEFES Z AW, K
SUERCOMEFEIYE, IR, BB L O CHEMERTE L IR Lefic 2 MR o RAERED
ATV SR ST T W 2o % B A% L3RR ORFAINC 6t L 72,

3. HEDRE
BEFED T — IV REW % AW 7B RO % Table 1-1 1278 L7,
3-1. Fluconazole
Sy bR BWEe 2 ERRORGHEERERTIE 3 B (HE: 38 1:0, 150,450 mg/kg.,
SER 2: 0, 50, 150 mg/kg, FER 3: 0, 30, 100 mg/kg) % EHfi L7z, FHEREDZDODOTFHER
Y LUT 2 EREERER T, FO&ERET D L4 BAMBEOERSHEERROAEZREL,
EICEEAFZOONLAEL LT 30 myke, HEHMER T 2BELHFEMNELD
SNBMEYL LT 10mgkg ZHELI.
B & Fv 7z 2 BB O S HERBRAE S HE | 0,15, 100 mgkg, FEMEES 16)T
3, Tv POREEED I, MECHEERSEOONSAEL LT 100 mgke &, HEH
BT -IBRELSEHOTFNENSHEL LT 15 mgke ZiKE L7 |
3-2. Itraconazole
H U R VT 2 BREEOSE S EERRER SR 0, 15,40, 100 mgkg, A TFHEMES 1
B1) T, Fluconazole & HiE§ % 72012, A& & LT 15 mg/kg, Mz & LT 100 mgkg
EysE U7e, 48, 30%HPCD-18%PEG i (BT, 30%HPCD/PEG & & FLil) & &1k

WHW T 1 mlkg &5 L 726



3.3. Ketoconazole

7 v b &AW 2 ERBEORS HEREREES HE: 50, 100, 200 mg/kg) @ 1T 2 721X 5
HEIISCHZSEI, EICEEFZOONL EEZ ONLHETH5H 200 mgke &
HEE L, EEEED L RBEICHEES RO 5D AEL LT S0 myke 2 AR L
L72o HEHEIZA 2 T 100 mg/kg % 317720

4.  PERMWEORHEBL I URSFHE
4-1. Y¥luconazole

WERIE L, OS%CMC-Na BHRICBBILIBESE, 28, BEKEI v T
BEREHOE v FEAWERE 100g 4720 1mL 7, TV TIEER Y Y T HWEE
1kg %720 1mL % BA~, 1 H 1 ENZIT—ERZNICIRS L 72oxt BRI, 0.5%CMC-Na
AL AN AN |
4-2. Itraconazole

 WERMIE I, 30%HPCD/PEG ¥ %% 20% DIEFE\ER S &7, FWVITRER Y~
FERAWT 1 H | BIZE—EHICHS Ui 5 AR I BE B X U5 100 mg/kg BEiE
5 mL/kg, 40 mg/kg BEiE 2.0 mL/kg, 15 mg/kg #1d 0.75 mL/kg & L7, WHIRBEIE, AL
L L TRV 7z 30%HPCD/PEG & & FIFRICHR S L 720
4-3. Ketoconazole

WERIRL, 0.5%CMC-Na AIRICERE S8/, 8, RS CREEHOE Y V7%
vy, 5 M:ﬁ@ 100 g 47:0 1 mL % 1 B 1 EZZ—ERRIS Lz, »HRERC

X, 0.5%CMC-Na &% FRICIRS L7z,

5. BREEHBIURENE
5-1. —fxtRRE
SRERMAR R, BHRIREZEEL, HbE TELTHERRHEL



5-2. RBEZLB L CEEIRAE
RER L UHEEEI3E 2 BHlERER L 720

5-3. BEIRIRAS
1) MEFRIRA

Ty MIBWTIE, REESHORA, RILATC IHEEMERE S E2RI— T VAR
BT UML), FNCBWTIE, H556H, 2 BEORSHETRICKEER
SR L, EDTA-2K (= CHUBELIE 7% ATAHrHEH- 1 (72 = 3 ¥4k, USA)
T, FRILERE (RBC), HIMEk#H (WBC), MfEFEE (Hb), ~~ 7Y v+ (HCT),
/MR (PLT), FHRMERERE MCV), FHRMIKkmEFEE (MCH), FHRIMER
M (MCHC), BIMIKESEEME L7, MARMEREL(Retic)iE Brecher & Tl
E L7

BEERAINE (BMC) OBIEIX, v FTRAME I, FUTIRIEE VIR
Y L 7= B % v Sysmex F-300CETHEMAET, HIDIC L b &I L7,

2) ML EERIREE

I 2 B AR 12 3 o TR L 7 i & 53-8 L 722 i % AV T T OB S
DWTHIE L 72,

BB HTEE H7150(H SLEMERT, BT/ VS I VR A R FORER I VX T

IF—VEMGOT), IV IVEE-EVEVERT T VAT IS —EIEEGPT), TV

HY T+ RT 7 —YEREALP), 2V ¥ ITXF T —EEHECHE), H&HEETP),
773 VE(ALB), MAEGLY), FUZ U EIA FEIG), HIVATO—ILE

(I-CHO), RELZFEBUN), 7 L 7F =V E(CRE), #£¥ " IVEYETBI), ANV
v L (Ca), HEHR) VEWP), F YT AEN), 7T AEK), wEEC)E HE
L, TAM73Iv/7ua7y) vIaG)zEl L7z,
3) RiRAL |
7 v b Tﬁif‘%r’ﬁ%&%—ﬁ(?ﬁ’é—ﬁﬁ) IR & D ERIR, TV TS RIAETO B
PRHER, f3 5 T T B 00 B AR & % W R BIES (BERE & 0 3RIM L 725 % F v T

9



FOREREN L ROBHLEER, VT4 2T 4 v 7 R (T4 VA,
W) ZHWT, pH, &AE, 7 U, 7S hok ey #im, oy
)= EEE L,

F 72, RERORIZOWTRILERE (1500rpm, Smin & (M2 DIEE & BB EIS
AT 0712

4) IRARA

RS B ORSETHIC, IRBEORIRE, BEOTMOFE, ARREEDOFE,
MR OIRAER X CEEILRE, KEERORBOFEL ELEEL L2AHR, diiREOE
AT o 720 FMEFTRICOW T E R O 5K, ERBIZER S LU IAREIERC
BWTHHERZITo 72,

5) IR FRRAE

BEHRBETE, 59 MIOWTIE, =— 7 IVRET CHEAEIR & &R, S
IZDWTIEF V5V ¥ (kT 7 ¥ — IV Bayer fHE, 2%¥& T, 0.1 mL/kg, fHRAAIKE)D
R 5-1%, 7 ¥ 3 V(& ¥ 5 — )V®: PARKE-Davis 118, 5%{A&1%, 0.3 mL/kg, AN
5B T OSBRI U RO EIe %, SR L7, B, TR, ik (&
BUFRER, MEVEME AT, ST, MR, M (& RE, [REXD, UK, H?H?ﬁi,_
W, RUTF, ENE, ML, RERLGK REIE, WILIR, PR, TE & BOEKS
BEEZHEL, CASOBEBOHNES (7 v b KE100gH ), FIVARE 1kg
LRk, FERMEERICIACEE, B, T°ikE, £6, 0, &5
RS, TR, KTHR, £E, REJE, SLBR, fRES, BERE, BRRIELY osHE, M, KR
B CEE, ARTEE, R, BE, T8 L0 WIRMEEIAIC O W THBERIRE
TR 072,

S b AN, IRER A B E TR T 15% B RV~ ) Y BER (pH6.8) TEEL,
HE %8 247 2 WIS L72e 372, I, BRICowTiE, BIREERORE
%ﬁotomﬁu,ﬁwy—wa?tP-$w7U>ﬁﬁT@%%,w%%@$»
<) VT H 6.8) CHEE L, HEZRGERLERL CHEEMREICH L,

10



6) p-nitroanisole O-demethylase {74
Fluconazole @ 2 #AM B L ¥ 4 HMHEEOIESHEIZIDWTIL, p-nitroanisole O-
demethylase {&14 % %€ L 720 p-nitroanisole O-demethylation #&141Z, Netter B & U

Seidel ZE D J71E[46]8 & U Esclade FEDZE[11TRIZE L 72,

6. HREHERET

KB CE b N R, Table 12 (R H7HE BT, BB 30 & LAt
O B O£ 17 o0 553 & L TEUBAYE 5 NUAMAEE 1S DV T, K3 5HD
TS & O 2 EH L MBI T b A BB O M S B B L7
% 7 R, I A SRR A B S LTSN E b DI
R T o 7 B, A EAHEE SIS IR 5% (p=005)5 & 0F 1% (p=
0.0H& L7,

B BT, —BEOTEA | Bk DSEH R R, B EEORS
RO, B OB — 5 2 L7 b TR 7o 75,

+

11



2 MR
1.  Fluconazole (FCZ) D3tk
1-1. v FERWEZ2EMRORSEERER (Fig. 1-1, Table 1-3~1-5)
FLOICTHRERE L THER 1 250 L0, 150, 450 mg/kg), BHEFRBE ZHERT 72
BHEXER 2: 0, 50, 150 mgrkg, FREX 3: 30, 100 mg/kg 4T 0 720 FEFRIL, WTNOESHEI
BOWTHREHNIEED SN h o 7255, 30 mgkg D EFE CIFEICHEEN B L URES
s LRI E RN, AZER O EFE oK, IBFZEM, P4so 1 LEA)(p=0.05)
DD H N2 E 512,450 mgkg FETIIEWHLZ Y 7Y €54 FETGDH (p=0.05)
A BNz, T 72, 30 mg/kg uiﬁfciﬂé‘?ﬂ:ﬁ@ﬁiiﬁébmpgo.osx HiAL % A%, 100 mg/kg
BB CIIRIRERNE=0.05), BIFREADIEIIHEME &R LM,
ZODEHICFCZD T v MFEMIE 30 mgkg DL EOHRSHETHEMMAMIIRD b,
% 7-BIE~OFIE 100 mykg Bl EDRESBETEEICHD b,
1-2. v bEHWA4 EF&%D&%%‘T&%%& (0, 10, 30 mg/kg) (Table 1-6)
CCFROBSEICBVTY, IR SN, B, FFREEREp=0.05),
PSR |2 B 1) A IR Ok B X URIHZEE, P4SO &1 BB (p=0.05)h5%
5HI7zAS, 10 mgkg BT ZOZELII T CRETH o7z, FRISOZELE LTS,
30 mg/kg B IC BV TOAEIBEEEIMN(P=0.05), BIF LA DR EARO o
720
DX IZFCZ D 4 BREFAEROIRS i, FHEEITEVHEQ0 mgkg)» b FHER L,
FORERARAUNICED AL, &5, BE~OKER 30 mykg 508 19T
R E R B IR A DR\ HE R S 722, WM OSBRI B W C O P L L T
BHECH o 72 |
1-3. HvEEVE 2BREORSFEERER . (0,15,100 mgkg) (Table 1-7)
WENOEIZ BV T O IBTBNLED bz o 724%, 100 mgkg FEOHEICBWT, 4
BERDVRD ﬁf:o B, EEEIIOVTIRVTNORSEIIBVTHELIIED S
Nt o 720 M RREECIELIZERD b Ao 7287, ML IREI BV T,
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100 mg/kg HEOMET TG O INFS-HI:35—~#%5 14 HH:112 mg/dL), 77 I ¥ (ALB)
(504,635 14 H H:3.7g/dL), 15 mg/kg FEDMEMETIE TG DN T 5-Al:44—F%
5.14 HH:172 mg/dL, H%571:16—1%5 14 H H:112 mg/dL), METid ALB DELE 72 5k
VA GE4.2~>45 14 HH:3.6 g/dL)fﬁ%’éwJ%hf: (HE7—%: TG §'16-64%20-80
mg/dL, ALB {'3.5-4.7%3.5-4.3 g/dL, GPT d'63-101 % 7-79IU/L, CRE d'0.5-0.9 ¥ 0.4-0.8
mg/dL, IP §'4.3-7.5%2.8-6.8 mg/dL, TP §'6.7-8.7 ¥ 6.7-8.7 g/dL)o

e E B TIE, 100 mg/kg HOMEHET HFIREZOMHINAED 5N 7213%, 100 mgkg
| BOHCHBER OB, i TREEER O, EEONRER O
ST (R T — % MANER TR $13.3524.34, £16.0-27.2 gkg, BIF §'69.2-188 4,
2 97.4-247 mg/kg)

FELMALSSTT R TIE, 100 mg/kg BEMEO IR\ PR D IR ZEE, HAlEESE, /b
SN OWFERIEAL, 27 v —HIBNICBREeRons, FIBICREEDREHD
IS, HECIREIB R E ORIRFHIR ORI b iz, BERIOBOLNIZID
BE(HEAE) O Mg TR B FR R B Lid A b e 0 72,

DL HITFECZIZX 4L DFFEE X, BRI 15 mg/keg B L HE CHEIE

~EIE O FET 100 mg/kg BETRAD 57z,
1-4. Fluconazole (FCZ) DM : EE

SD-Slc %5 v F # AT 2 BB X U 4 BARRERORTHE LT o7, 2, 7
% B C 2 AR AR OISR 1T o 720

5 v MIBF 2 FCZD 2 BHEEORS- (AR 450 mg/ke)B & U 4B HEOHRS (K
HRE 30 mgke) TiE, WTNBFTHITRO ST, FEICALFREREN, K
ARSI IC BT 2 IR O LK, BERAZEE, P4SO M EATALNTZ, TV +D
10 mg/kg B@BERMNTEINSDEIETCEETH o072, S 51T, 2 HEHERIC
BUWTIE 30 mgke BELL LOHSET, BIFEESN, BIEREOBHEREMLZ &7

U

S

HHNTZ,
ZDkrHIz, Iv hTHE, FCZ 27z 30 mgkg ML B0 2 BEEOHS B LTV 10
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mg/kg Db O 4 BREBEORSICBWTHEIKE LT sB e il Lz, 72,
)V Cld FCZ 15 mg/kg DL LD 2 BREEORE T v b OBE L EBICFEMRZFEEE
MR LTzo — 8, WEHEICHNEE R TIED 5 P EIBNDRE A FCZ 30 mgkg D
4 BEREOIRS-5 v FB XU 100 mgkg D 23 Fﬁ{il:l%‘x%%wf@% TIN/, ZDZE
2 HREIEFEEOREBUIIFHFEEL ) EWIIHL LJIEHAEORENLELZEZ LN
%o

FCZ DT v MIBIT 5 LDy 13RO 5Tl 1,271 mg/kg(1,072-1,436 mg/kg), HE 1,388
me/kg (1,287-1,497 mg/kg), FIRMIZS TIZEIERE 200 mgkg UL L, T v D 4 B AE
RO 5-30ER Tl 50 mg/kg LA L CIFRIBAINBARK - BERFZE1EA, 100 mg/kg DL b Tl -
B - BIBEE OB, GOT, GPT O#N, LIV ATa—VBLO NI ETA
K DI EHRE S LTV 56310

D X9\, FCZ 0ELRFERR, FHEES L UTASWRERRENNTS550T

HHIEEBMHERL,

2. | Itraconalzole(ICZ) D #:14%
21, FvEEGE 2 BREOHRSEERR (5,40,100 mg/kg) (Table 1-8)

100 mg/kg FETIX, MEMETHRSRZITITEHREL 2O, 1 501E, 521 7b=%7r:m
TAIRAE & 72 5 72, 100 mg/kg BEHER X U 40 mg/kg BEME TIARERHAD VRO LN, &
7=, ¥THREE(30 %HPCD-18%PEG i) % &0 TN TOIREGH TR G HH L ) REHHA
N7z, 100 mgkg BEHE 1 B, %5 11 HE 2 SEEEAMET L 12 HHORSRZIZE
A R, A ORI & B FIRREE % R L TIEC L7 GERDFEEH IS X 0 HEE)o

MEEEMRATIE, BEIMEE B L2E 25, 100 mgkg HOMEIZBWTHRS 7 H
HB L O 5HTENS, 40 mykg HEOMMETIXRSETEIZ, 15 mekeg HOMETIIIHR
5.7 HEIZ RBC, HCT, Hb DEEEFHA DG b7z, 100 mgkg BN L7zMEICB
WTi, BTE BT % F 7R R & M GREGE D) B avb iz, (55T —
5. RBC J'4.92-7.96$4.96-7.69 10%uL, HCT §'38.9-50.9 %39.4-48.6 %, HbJd'12.1-15.3 %
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11.7-15.3 g/dL)s
M A LSRR Cld, 100 mgkg FEDHEIIBWT, &5 7 HHIZ TG O#nEkS-
Bi:32—#%5 7 HH:111.0 mg/dL), JECEFZ DM % V7R E 2 613 TG DERE L
#N(599 mg/dL), ALB(I%5-Hi:4.9—3.6g/dL), waL RO — V(5112978
mg/dL) Dk 25328 & N7z {ll, CRE D IMNHZ 5-77:1.2—2.0 mg/dL), IP D NEF5-HI:5.1
%9.1 mg/dL), TPEAX5-Hi:7.3—6.9 g/dL)d & H 172, 100 mg/kg FEDMETIZIS-7 HE,
14 E! BIZIP OEAEHGH:S.1~>x5 7THEB iU“%&Ef 14 HH:1.2, 1.4 mg/dL), a*;’z%;’,éﬁs
THEFZ ALB OB % 5-014.3—1%5 14 H B:3.5g/dL)» D 5N /2, 72, 40 mg/kg #
DOWETIXIES 7 B EIC GPT O¥MdES-Hi:52—#5- 7 H B:165IU/L)D 5D b it7zs 15
mg/kg BEDOHETIZIEGH TR TG DHINAELEHI:88—%5- 14 H H:131 mg/dL)2 78D &
Nize (WR/T—%: TG J'16-64%20-80 mg/dL, ALB §'3.5-4.7%3.5-4.3 g/dL, GPT 4'63-
101 2 7-79 IU/L, CRE §'0.5-0.9 $0.4-0.8 mg/dL, IP §'4.3-7.5%2.8-6.8 mg/dL, TP '6.7-8.7 %
6.7-8.7 g/dL)o
A, WHRETI, AHRFIEME & & IO AR, P50, R R L TELIIE
D OB T ’
B TR, WREEOMB & U R & B LT 100 me/kg B OMERECIFIRS X
VRIS EE ORI, 40 me/kg FEOMEME TIIRIE HEOBEHINATRED b7z,
(Y7 —7: HEE | JFK$13.35-24.34, £16.0-27.2 gkg, BIFE J'69.2-1884, ¥
97.4-247 mg/kg)
WIRBIFT BT, 100 mgkg BHEOTETHNIZB VT, EHLRBEISERT 5 EE 25
NAEEORIE - —E RS oft, BiEoaamE, BIROMENTED LIz,
RIS RRT R T, 100 mg/kg BEHEDTETHNIZ BT, BIBRAICET 2 IR
OB, TN DB R O B AT b7z, 40 me/kg HEOMETIE
RS /N BED AR AR D IE R, RIRFRR i:ﬁéﬂ”"*(r%@iﬁﬁbu# 20 b7z,
2-2. Itraconazole (ICZ)DF ik : FE
Bl % VT 2 BSOS (15,40, 100 mgkg )& EM L /2o 1CZ D E%EEH
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I (EERM, MRS B~ 100 mgke) B &L CRIE E=Bm, &
E~oaihEEm: I <R 40 mg/kg, B 100 mgkg) \ICFFRIVICED LNz, & B,
100 mg/kg B TR A A & LHE 1 BIASHEY DFRMEIZ & D BT L 72 2 & HNERAT L CHERR
SPize D OB, FECEROMEE BV AR R S RS PTb I,
F D 72D ENENEL L Tz 2 RS R S, FHEMI 100 mgke, BIE#H
1% 40 mg/kg D 2 BEREERIES TRO bz,

T v MZBIT S LD TR OS5 T 320 mgkg Ll E, #IRAKS Tt 46.4 mgkg & &
NTWb, —F, RIEROKSHEEG 1H:5,20,80mgkg) TIEA X, v FEDBITEI
20 mgkg Bl CRIBE~OBE RS S0, FIBMEA, OFILAFT—L, U VIRE
DT EFRE SN TWA(LT, 69, 70]o BIO KR OHESHE 3 1H: 10, 40, 160
mg/kg) TiE 160 mg/kg (2B W TIREFIPEI L, F7-40mgkg DL ETEIE, IIEEE
DEEIMATHRE SN TV BTl TD LI, WTNOHETD ICZ DEFME, FITHT
WRIHTHEDTH B,

SEORKED, ICZ DELFHFERAIASTWREECRIT B I UVRBZENGFE L5
bDTHBI LRI B2, U TORFERIL 100 mgkg PLE, PHAMR~DE
VEFRIZ 40 me/kg B L0 2 B REEFIR S THREN A Z EZIELOTHO ML,

DX, ICZ DFEICTT AFHEMIE FCZ L D E5 L, BB T 523 MIIHIZICZ
TR I NI,

3. Ketoconazole(KCZ) D%

31. 9 v b EV: 2 EREOESEERR (0, 50, 100, 200 mg/ke) (Table 1-9)
WEROEERIC BT SEIFORES & UBIFEEMMAA 51, 100 mgke MLk

DEESEHETITINS OB EFIZED bz, T2, 200 mgkg T 1 HIAFEL,

HEAEBIIC BT b BREBIA AR & N7oft, FRERRNp=005), fH kY 71

LT A PR (p=0.05)B & U— RO EALICHEE S 7 X HEM I L L E X5

N BT R R EREORD, FULE - BEERMIERD % & pS0.0)A5HD S R
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770 FEIRIZ DV Tid 100 mg/kg 1BV TS EEICEE 2N A S NAE(P=0.05)& &
NEAEEMEPHIE, TOMEBLTLIRBELIIVIATHEMELEZ b/, 200
mg/kg FETIX, AEEEIROOLN LWL OOBEEROEIN) »hbhiz,

DX )T, KCZ DHAERIZ, 23 B RTEAEE5-AC BV TRIECIE 50 mg/kg UL L, BT
% ClE 200 mg/kg ML E TS S, FCZ IZH~EIEMEAE <, BITSHHIT L 0 MvEE
ELUTHERE & NT20 KCZ OFMEIL ICZ L FRARICHTIR & 1 BIE THEEICED b7z,
3-2. Ketoconazole Dl : F%

200 mg/kg FETIXIBTA PHARED b, BEFORENT V' —IVREY FCZ, ICZ B &
U KCZ OHTIE KCZ 259 b BEEH OBV T L SO M & 2 0 720\ T OFRZERFIC
WTh EU%E%M%JM% S, FEEEMMB L CIF b 7Y 5 A FOED b
2R NI FETHIDERD & M7z 200 mg/kg FETIIAEERREOON WL ODRBEER
DD HS) DphSb Tz,

KCZ % V7= 100 mg/kg ® 4 BB RAER S TiE 8/12 BIDFET L, R (E S,
JafEk, FeRhiEas), EEREHM), BECRIKTIE, IRHEEMmOZILHTEE I
HHL 2L DIWMEDNDH 5H[63]0 7 o MBI B BEEOES T, FEBIEHETIE 410
me/kg, METIE 328 mg/kg 7 HFH, LDy, L HET 607 mg/kg, MET 374 mg/kg, HAIFHR
P35 T LD, T 108 mg/kg, MET 111 mgkg & ME SN TWA4T], F72, 30 H
R 4% 546, 12, 25, 50, 100 mg/kg)f X, FICRITEEOHEIMNE 12 mgkg A LED 5
., 50 mg/kg ML EOHSEETIIEE, FROZEEEREM, FHREX - 2k, &

R AL & &) (SR CAERMBOZEL (FEREOEAL, IREHAHIETL

3%) 7%, 100 mg/kg BETIX S O ICHBERRD, MBWEER L E0HRE S TV BT

DX, EHOWR LI KCZ DEFEHE.DERENP LD, KCZ IZBRFDT /=N
FREEY O TROFHOEIE L L’C%ﬁh‘%ﬂ% ¥ 72, KCZ OFMIIAFRE D
MG EIE) FEECEZ D LN, Filo 2 BROKS BV THRITENDK
23 50 mg/kg P L, H?H%i'i«@%?‘i.“ 1% 200 mg/kg MLETRD BN, 61T, HFERAD
BMENHER SN, AT 04 FRVEYFERNDEEITRE SN 5[2,8,73,76]0
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E3H EE

OGS NTBFOT = VREY T 5 Fluconazole (FCZ), Itraconazole (ICZ)B
I O Ketoconazole (KCZ) (2312, T v B LU IMIEOKRSG L2Ge, BEOER
HHLOO, WIS IE L TEII FMOTEE S E IS & O REE)
F 7z, FCZHG T, FHEHIFICZ R KCZ & ) bEVHIEDPLHEHL, v MIB
WL 2 BT 30 mg/kg, 4 BRIT 10 mgkg, IV TIX 2 EHE T 15 mgkg OHER S
Ao, FOHEMIIHEMHENTH o7z, /2, BITE~NOEEIL, 7 v b T 4H8MK
5. 7230 mg/kg HETAHALN 2BMFG CEEHERTOICRETH Y, IV TE2
W% 5 L7z 100 mg/kg B CHERR S L7z,

ICZ 5T, BIE~OBEMRCHAEPORBL, VVEZRWIARETE, BFE
~DFEVEFE 40 mg/kg 205, FFEEMEIE 100 mg/kg 2 HHERR S N7z

KCZ %5 Cld, HICRIF CHELEMAFROLN, T v MRIBNDFZEIL 50 mgkg
25, v FFEAOREEIL 200 mgkg TROLNTWVE, 51T, 200 mgkg FH T
BEEBBORDOBETIIH 505 pavbiiz,

T L I —AEC, EE OO EERHRES T O SR L B
BRINWTAFE—VARIZBWTF 2 B—24 P450 (CYP) ITER L ANT VERD 5
INTAFO— D Cl4 fLDF 4 XA FL—2a y&AEL TEEMAREICBIT ST
NVITAFO— VOEAREZTAZ L CEROAER % BB 23 IH 35 &
£z ehfwé[29,42,46, 80l ZD7z%, EEANOEREAD Y, WIANOFE D
BUEVbRTWS SO0, FUEZMEE b ot b CoOMIBRES, BRI
B34 ¢, WO CYP K L CIRFEN R AEN & LTER T AREMTH 5, €
MO 2, CYP DESEEREEIC L 24 OBBIZERTE 2\, —RICT V- VREYT
BB & SN ABEFEL ZOPBEO—DLEXON, FBIEKRE &2 FHHET 5 THEMED
%%o%@m,1%d~wi€&%%%%5:t#%,#ﬁ&%mzbm:vx%u—
VAR, VT SRRNOBELEL DB,

F7-. b MIBWTIE CYP 51 CYP3A4 T SN2 EWN S <, REMEEED
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BETIIMMOEREIHAT S I LS00, TH 6 OIS L TEYRBHIRE
% 5.2 CYP3A4 DAL DV IFHEOMAPEEZEZTCLIE)IILbH L, ZDHF,
R TP DL OB BT ) A7 3E R B[, 2,7, 9, 16, 26, 35, 57, 64,
6@@Jmoé%K,:h%wﬁﬁﬁﬁmﬁmﬁﬁﬁit%:&ﬁ%%ﬂfﬁb,:@
AA = A0 E L THERMBEOSEHEBIE DL L S FEHMY AHOZELD L
IEHIHE OTTE L CYP OB - BRI LICE A DEEZ bR TV A, #oT, 7
V= VREYORMMIRSPLELSE, EMPHFETE R RATREYD 5,
EROLII, EBEREL L TRRRTRD O NI FEA~OZEGTHRER,
Jiti 7 &), P WANOEEGE LRI, BFO7 V= VAREY EFRICF 7 T— LA
P450(CYP) D HEREREE 2 | e g8 L 7 SEFRE BRI L 7222 b &£ Z 2 O 1, FFIE A D 72 (B
FHE, TFHIRAEK, B L), ATWRNOZEEBEIELR, A704 FRVESD
?%M&Eﬁﬂmﬁ%éhfw%uwm@wﬁm BB, RVE Y RANDBEIIRRIC
KCZ Tlto &) ERHOOLN, BRTIE, 7ANATO Y EREEC L 5 by HE
ENTVB[76], FFEANDEEITRII) KCZ IZBWTianwEHES N, FREORRH
Y UCHEBR SR S 0 — VA RIS, SRS BRI X 2 BBLAE DR
B EREFONTWASl, 561, BIBEAOBEICHRSE L 2RI E LTS
AL SN TV 5[6,48]0 T 72 FCZ D¥ar, 1EGHI L EOR M D % 9534 F T XA
T F 4 —iIEE L CAMBATE S B OMEREEICHBE L TR0, WiiET T
BT X B BIEAICEE R W EE R BN A, ~F, ICZ DR & IRENEDE (, BOTF
FECRIA L L 270 BHROPELZT 518l T/, RMEICBIT 5 pEEEE
Lt 2 RET 70, F L ORI LELZSE3ERFLETHL, Z0 ICZ
TIRESRS#IE I L AT O =)L OEINARED 5N T 5705, HBEI RS CHERE
TOTRHZELEE LGN, & P TIIHEESIN TV R[S, 55, 71o
mﬁumzibﬁmﬁwﬁwmz,mzmﬁ<&6n,ﬁ@%ﬁ%%ﬁiwémi
%%ﬁﬁ??~ﬁ%%%@ﬂbﬁ&ﬁi0amxK%%?%ﬂ%ﬁﬁ%éawkﬁ%ﬁ
COEEE LT, BHOEEBIET, 4a-71 A F 7 —LOBREH, 14a-71
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AFS—YOREEIZLDB TV IVEIMEET 2 EDEGEZ 5N TV 5A[20],
CDXHIT, SHDOEEREEEDEYFEEIIBWTTEIRFBENDEnE SR, #
AENTWABRFEDT V= IVREY OFO BT & oW RESGEIEOHIZE

}E‘Tz& tV‘%_Z)o

1. &

TV —VREYE, CYP ICREL, HRL LTEEFENREIY, ThooBRN
ITFIRIRA © DAV E (T3, THDPREETCHET 2 Z L HEX bN%o DY6E, Pl
DIGHENXT U TAHTT 4 77 4 — KNy 2 B3B8 E7254, TERED S HIRIREIB RV E
YOGWASTTEL, T3, T4 % EDOEBATLE, TR THIRER, FRIZBWT
hypertrophy, hyperplasia, peroxisome proliferation 7% & H%& & 15 [40], 1€ T, JFIE,
ERMOMSER, FEABEL, CYP EHADKE, FRIEALE Y ~OBEL ¥
EHERT 2 LENH L LELOND, |

LA P B I 5 TR 2 TR T 12 % < KCZ, FCZ & V72 in vitro S5
TlE KCZ ? cytotoxicity {& FCZ & DR LR S TV B[55] BRERIC BV T, BRI
2B BRBANDOBEIGRVIGEIL, CYP3A4 7% &S LRSS L 2 BE 2 F5HE

THHRREDZERZ LN,

2. PGk

T VREY OVEREED, BEOAT 04 PRl vy 2 &b, MFLEHIC
BWTHILVAFO— VESENOREIREENE, FRTATOA FHRILVEZD
BRSNS LA, AATF 4T T4 — FNy s HBEBEELON, WINLAT
ﬁ%%ﬁTéAmHIﬁ,KH&EGMﬁKiD@%@%@ﬁiuét%i%néo
F7:, AL AFu—VAKIFE CESGRIN S, BIFTIEZ y FOGEIdavFa
AFTYH, FOBSIEINF = VDBEREND, ANF I AT O VPN
&, MR OFARLE ENA V714 7 7 LIAROEVHI TS 5 T-cell 212 5 AR
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EHOEUATREEDEEITER VY, I72, TAINAT UV OAESGHICHEEZ XTI
e, EFREENOBEBLEZIOND, #Eo T, BHOWFEL LT, Ao, Kk,
HEGliS e ENORELHERT HALENH D, BIE, FVEYREBHENOEEIL, KCZ
BT B BB A, KCZ TIREFRIZ B TR LA RE STV B [76], L7
L, BB, RVEYREHNOBEILIFCZ, ICZ TRYGESN TS EHESINTVAL
[8,71,73]c —f%iZ, 7V —NREY T, HHARTRS LIGE, BROoaLvFaA
NhRIVEY WS ELEHE0H ), ZORKEE LTURRFEEIHNLL L b T,
7 KCZUEBHETHEY v MIBWTREFEEREI T & 0HE b H 510, 18, 50,
53,65,72,73]0 DRI HEZBEIBEOMEZ AL TWhH L SN, BIENZEDD W
Wi, ETERROMRIE S BT 5 L E2 5N b, |

DL ICHBEEESR LB LSS, 7 - VREYOFRITEEIL I N TV 5,
LaL, JEARZ PUELTLLEL %L, FAHRNERPPLTHY, HIER
DEAYE LSS, HRCHBELCEFOFEREI T ZERTLI LTS R,

Z DA HORRA, EIEBEEEDRBICBVWT, IEARY PADILEL, IhEw

BT b L, POBEAASECIEEDOHBAWIE SR BHUTH 2,

3. A
BERE D 7 ) — VR & F W RO S B R 21TV, 7V — VREH OFFO
HFHE2HRLUTORRZRH,
1. Fluconazole TiX, T v FIFHEME 2 M5 T 30 mg/ke, 4 AR5 TIL10
n@@ujﬁ,5vb@%ﬁ@m4@ﬁ&%®%n®@f%®6ﬂtoit
H Uz BT 5 2 RS TIEFHEEN 15 mgkg b, BIESHMED 100 mgkg T
O NCF (A
2. Itraconazole DV 2 SEREIFS- TIIEIBHMEDS 40 mgkg P LT, FFEtE2T 100
mg/kg TR b N7, |
3. Ketoconazole @ F v b 2 AR 5T, fFEMEAT 200 mg/ke, BIE#1EAT 50 mg/kg
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DI ETRED NIz,

PED X, BFOT V' —IVREYOE2BEAITIGENTH ), FE EE8E,
MR RE R, MEEIZM) - BB (EEWHM, KHE Hafﬂiﬁiﬂébutf MZBEw bRz, Fz,
Fluconazole TILfFH:1E, Itraconazole, Ketoconazole TIIEIBEHHOHEB L LT WI L%
MR L 720 €512, T v M EFNVITBIT 2 HMITKREIZZE L TH A7, HHEFEIA
BIIEDHDH T &R I NI,
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#0E HIREWRETRET 500K —FRNEREE (WSA) oketlt, &
ik D RE

HAAEDT J— VREYE, AMPH-B IZH~RBEAERH S LT3 b ODIERNILE <,
7 B ORI EAS L TR, MOWRARS, SRES S &~OBEMOREK
sy LTHRENTWS, $72, EANRY M Vidkd, RAOERAICLOMEZELS
SONLE N EDREE > TBY, FLUREEREOHBEN TN TV S[75]0
7u K5y 24t 5 2 LI & 0 B BIEATE S N PTRERSE WSA &, OS5,
%%HFRW%;’E—’-}@WEEMS‘WE“G%& Ko, FOMEANRY bT LIRS, T2, BUF
DOIEE S LEE O P450 ~OFEREEH W20, € DT F 7 H— 4 P450
B 5y RAREMEIIE B olee £ 2T, RETIHZOFBT V- VARAERETDH
% WSA #FWT, T v FBEUHIVICEDRS, BIRA (bolus 35 X U infusion) %5
BT, F0%e, BRSOV THRE #1To7. $/2, B FORENE & IERED
ST 7 DI P b B TEIL, F 53 I% 5T 1 v 2 AOKE % b
2770

K E1EHTHE, &AW WSA, (4-[1-[(3-methylaminoacetoxymethyl-pyridin-2-yl)-
methyl-carbamoyloxy]-ethyl]-1-[(2R,3R)-3-[4-(4-cyano-phenyl)-thiazol-2-yl]-2-(2,5-difluoro-
phenyl)-2-hydroxy-butyl]-1H-[1,2,4]triazol-4-ium chloride hydrochloride) &, R A S-B &
RO 5. %47\, WSA 2D b DOFEIZOWTHRE L7z, T/, WSA X, AT
HEfA (active body) XS & B 2 &2, IHHAEICOVTORETZMA 72, 2 HITH,
L rTO%ReME &) FRECEHET 5 720 WSAB L UZ0FERGDO M ¥ aF 47 4
9 5 AN R AT o 7o E77, in vitro \2 & B FHINL COFBEHENDOERFIZONVT IR
HEfTor, 5517, H3HTE, MARED LV ZETHENERFIEEHLT 5720,
BB T 7V % i R S E R R L, TOTEE AT WSA DEEWR D
DV A A st L 7o Wi, BUIE, B35 b 00 b BREDTE EHIRP
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P53 CH HIET V' — IV REY) amphotericin B (AMPH-B)& Fi\ 272, HIELEA & LT,

FOREP SR MHENTWS AMPH-B 138 TV R EFEATH ), HEAE
DIV ITRAT A= VIZEERES L, MREONY 7THEBIIEEZSL K AF Y eED
TIRE DM OB B % BT L(C OB & B, 70 b > odIfan
BAZRDIEBERZIGET 5 2 & THEICIER T 5(29,30,36, 751 L ZE X 6N T
Wb, T, —FTE, EEMREOBRCMEEERN 2R T &0, FRNEHZF
DI EDBIMESNTVA[12,38] o TOEYIL, FIRVEVHEEHOBZ LS
NTHH, BiEEES &2 L7 [27,34], FAEKIME, BORELE, EBE, B,
FHmARELIMESRTBINHIA TS b OOMAICEESLERER L SATY

5[15, 53]6
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# 15 WSA O
SD-SIcZT v FBIUTHZ 7 AN 2HNTWSADFEEHREZLUTOL HIZEKL,
FDHMEBMFDOT V=V OROFN & HBHE Lz, WSA OHEHBROEEIL,

Table 2-1 IZ/R L 72,

1. ERMEBIUERFE
1-1. #HERWHE

A B M WSALot No. MTS2111 B & UF MTS2113) i&, b F % % 4-[1-[G-
methylaminoacetoxymethyl-pyridin-2-yl)-methyl-carbamoyloxy]-ethyl]-1-[(2R,3R)-3-[4-(4-
cyano-phenyl)-thiazol-2-yl]-2-(2,5-difluoro-phenyl)-2-hydroxy-butyl}-1H-[1,2,4]triazol-4-ium
chloride hydrochloride & #x L, 43-F3 CyH,iF,N;O,S.1:, HCL1: Cl, 43 789.695 TIKIZ
WO THEITRTVW GEEAKIC 1gmL BLEER 25C) BEBHEKTH B, T2, VAF
VEWVALT I F DMF), YAFIVANVT 5 FH A4 K (DMSO), A ¥ ) —)V(MeOH), T
% 7= EBOMIZIELRETIICC ¢10 mgmL), TFVTEF—F, =7l
F LA BT, BEBE WSA OILEMER % Fig. 2-1 1R L7z

AR, WSA |d Prodrug TH D, BIRAKS S 725E, TP THEETAT 7
— BYOVERIC & DK R % 5V, PR E R TIBEIES (pro-moiety) & iEEMR
(active body) {2 ZE it ¥ L B (Fig. 2-1). B iE o D L5 % 13 1-Methyl-1,4-dihydro-
pyrido[2,3-d][1,3]oxazin-2-one, &L 437474, EHEADLER IZAR2R)-4-[2-[2-
(2,5-Diﬂuoro—phenyl)-2-hydroxy-1-methyl-3-[1;2,4]triazol-1-yl-propyl]—thiazol-4-yl]—
benzonitrile, 7 F &I 164.165 TH %, BHiEhD 5 L FIEHEAEOHEE, BLT WSA
DR DBEE % Fig. 2-2 [IR L7, |
WSA DM (Table 2-2): WSA i3 Prodrug & 7% o 72 2 & TREMIIMD THEHE SN,
LmL DKz 1,000 mg RS 5 = & AT REE % ), AFALEA & V2 IRPIE S ¢
TR 225 7e £ TV — VREYDOKIHTT B EHBMEE Table 22 IIRLZE 1T,
WSA (prodrug)id 1,000 mg/mL, WSA D ik S X U Itraconazole 1 0.001 mg/mL LU,
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Fluconazole {& 10~20 mg/mL, Ketoconazole & 0.01 mg/mL L T T o7z, o T, 4F
TH o & DKEEDFHWE SN TW2 FCZ (10~20 mg/mL) & KT % & 50~100 i,
HEHARY VDLW EWDNS ICZ LB L7 GEIEE AL 25,

1-2. BB X UEE &M

) Iv b

SD-Slc 2T v PEHARIZAIN Y —#F) & DHEA L7, BOKSG B L UHEIRAF— 7
A$E 5 HERICIT 4 BEGCHEA L, 9 1 BR OBEBR P IER 2 5F ©n L7 2 5l
Y% 5 WiEE L 0 RERICHE L 7ze FIRAIFERBER S RIS W2B I 5B THA L, |
BERTHRICERAN T — T VEEBEFWH L, 20 2 88%, BWO—IRERT T —
5 VEE 1 1% 0 LR B RS AR T (Saline) O B IR REAS BT 2 B & SRERICAE U 700 By AR
A Ed THIIZER 2242C, BE S5 10% DT ETEEBE ) — VI L LY DIE
Lfﬁﬁb,BK%&—»ZUNFH%@ﬂﬁﬂwmﬂltﬁ%mﬁm%ﬁmuﬁmé"
7z, HOBRINIFFTOHEN I NI R T ¥ U ABBEE#RZ B,

FRP A 7 — T IVEEFH (14,22, 41]

WPE > ROV S — VR (15~25 mgkg) ORMEPIEESC & ) RRTEL 7. T
%Lt%ﬁ&%@ﬁ%%%i@&%%%%btoE@@%%ﬁ%&&%ﬁykvb
G L CHABREIRE EH L, H 5 —F )V (Clear Vinyl Tube, §+% 0.9 mm, PI%E0.5
mm%ﬁ%%%lbﬁkﬁwﬁﬁlttoﬁlttﬁ%—%w%%ﬁw&Tﬁ%K
L, #o—T b3 e T LTI S )l L, R
ALY BWcyyry b EEEL, AT TNET—F—IlEL Ty =)l
%ﬁb,VUVVﬁVT(MHMmMEmmUMJK%ﬁbtoit,@%%ﬁ@
72% Penicillin G %W (2,5000 univmL ; BAHE) ZHFEFICHET (02ml) L, KB
GRS 05 mLy L7 $72, HEAT— 7 VA MERT 370, EMOET

0.4 mL/hr/body % 24 BEEIFHIRIFHHER S L 720
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2) T

= 7 A ¥ (Macaca fascicularis)(H 12 & 5 HEE4E M | MEHER 4~6 2F) % (B%)SNBL —
UL EEAE, MELEPE L - ARICEREREREICHEO W L 2R L, AR
L7z 7z, BRIRAEREIR SR A5 I, BT B A — 7 VE AR %
Fhls L7, Be5 B E TS 2 R O BIEREME)MIR & BT R 2 Ty GURIR Aalkr 1k
WM 3~5kg, ME2~4k)EEEL, THENBEHS M 6 HH), 2:ARG2H)F 214
(32 BE)D RAEH G-SER It U 72, B, iR, BRI 28 L T8k 25+2C,
TR 55+ 10%, 12 H#Fa‘iﬁ’.@-iﬂﬂ(%oo ~19:00)DFHBFZET 1 LT 2&EHE T — TV (70(D) x 80(W)
x 90(H) cm)IZUNZ L, PMI Feeds L 34} Primaté diet #5048 (USA) (100g/day/body) & 7K
HBAEHERE 52 THE L. 2Ns 0B OEINIEANZEINFD) T 72,

HHIRN 71 7 — 7 VAR AT (39.74]

PR pahs 2 MRS, ¥ 9 YU (kT 7 ¥ — VO Bayer fH#, 2 %iAEE, 0.1 mL/kg,

AN S DRETH 54, 7% 3 V(7 ¥ 7 —)° : PARKEDavis #3, 5 %I,
0.3 mL/kg, /57 PIPIF%5)RREE T2 T, RERFEIR 2> S JEERKEHIR~D 7 77— T v (> ) 2
YA T =T, W 1 mm, SF% 2 mmiF ABBEW 2175 - 720 HARLUSD
HF—F ik, BT ML CTIEMEICER LA, Eﬂmdif—%—%ﬁlbﬁb‘ty
v FEEE HEIEHE, TYEVY Y (t 7 /®<e«a BAR S ZEAE 5L, 12 mg
Jifi/mL)% 1 mL/hr/body 12T 24 Wk i 5- Lto BH T — TNV % MR
4% 7%, HEIAAIETE 0.4 mL/hr/body % 24 BRI IR N FERIR S L 720 BHIRPIRFG
52132 ) v YR Y 7 KDS 220 (KD Scientific Inc. AL, USA)Z 1 HH 721 1 Af#
L7z,
1-3. REF
1) HERSEERRICBIT A HGHRLRGHE
(1) ®EOS
Sy b BERARIYRENEARSHAREEZONS 2,000 mgkg TEmAZEL L, E
TR 2 T 1,000 mg/kg, 500 mgkg & L7z 38, 8Kz #E & LT 100 mg/mL
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TR\ VAR S 2,000 mg/kg G R E L, SHICZOERZBFETHRLTE
N2 1,000 mg/kg ¥#5- (50 mg/mL), 10 mg/kg %5 (25 mgmL)HOHFGIE R E L,
KE 100 g %720 2mL %5 Lz, T2, MBEIOIBEELRS L. Bt
|BEREHE 5 T & P 7o, 35 RS AR B OIO pH (b b, HIER LS
HTWEND pH3.5+0.1 THEMAL 7,

v ERE, WEEAEERAETh D 2,000 mgkg #EAEE L, UFAL
2 T 1,000 mg/kg, 500 mg/kg & L7z, HEIE, ZEKRZ B L LT 200 mg/mL iREE
RS, £NEN 2.5 mLkg(500 mg/kg), S mL/kg (1,000 mg/kg), 10 mL/kg (2,000
mg/kg) DEE THG 21T o 720 BiEILHE 2 B v, EAED eSS 217
o7 HRABOHSHIRIE 1~ 2B/ %, ZFOLEFEEL THbE I L whf
LT 5ROFG 24T 0 720 HHBRRITHHEROIERD pH IZH D, A HHEF
L&D TOFG pH3.5+0.1 THA L7

(2) #RAF S

Sy b2 HHEOBEEEE S BV, %5 8813 1 mL/body/min DT 5, 10, 20 mg/kg,
0.1 mL/body/min. OFEET 10, 20, 40 mg/kg %W L7zo SEMEIEAEMAY 3K % 7
# X LT 8 mg/mL DIEEE AR &8 40 mg/kg x5 HDERE L, S HIZTOFER
R CHML T, FNLFN 20 mgkg #E (4 mg/mL), 10 mgkg # (2 mg/mL), 5
me/ke B (1 mgmL)AO#ES3EME L, KE 100 g #7209 05 mL 235 L72e &
72, WEBEIITBEO A FHRE Uiz, 5 EHIIEAEIFOEND pH ICH DY,
SBEEDL STV D pH3.5£0.1 THEA L7z, BiELE, WTFhok5HEED
HERD, | BEMEHER 5 TLZ H 7,

b 2 RS HETRRZ T o720 R 5HERIFIRA R — 7 25058 E:
0.25~0.5 mL/sec.)TiL 4, 8, 16, 32, 64 mg/kg %, HHRPAIFFHIXS(6.25 mL/kg/hr,
2 BRI 5) T3 90, 120 mg/kg Z WM L7z, HESE RIS AEROIEED pH 12D
b, WEBELSOTWTND pH3.5+0.1 THEA L7

e R — 5 R 35T, TR T—ERIZZE (LA A& S Niz 16 mgkg &
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EHEE L, DWTAL2 TS, 4mgkg Zi%E LA, ERICKEZE[LLALN
Lo 1272 32 B & U 64 mg/kg %M L 7ze SIS AR FEAK ZER & L T4
mg/mL ML THME S8, £NEN, | mL/kg@ mg/kg), 2 mL/kg(8 mg/kg), 4 mL/kg(16
n@@%&ﬂkﬁ%ﬁ%@ﬂ@%%&%bt;it,MmM@&@K@TmMML
D % 8.89 mL/kg 5 L7,

BRI EELESORER, TRETRE 2 —REROE{IFED LNz 90
m@g%%ﬁmékt,%%%&Lf1mmyg%%ﬁto%ﬁd$E%ﬁﬁm%
_@ﬁthizmmL%E&L,%n%n,QSMAwumnw@xm3
mL/kg/hr(120 mg/kg) DA & % 2 Bl 5 L 720

FRE, WENORESEEORRIC S S 2 HEAY, BAESOHHEES
AT o7 BAEOESHEWEIE 1~2 Bz HY, KEoBEFEHELTVEIL
R L TH B ROEE 217272

2) RERSEERRICBIT3R5HE LHRETE

(1) FEOkS
5y b TFRBEOBRD b, EROBIEAHSEIT 5 Ak 00 mgke EHATLL,
S E L e S NS 10 mgkg R EMAEIC, & 5143 T30 mgkg & R
BLLTEE L7 WSA WEMAZER L LTHESE, TN 90 mgkg 5
@n@mu,mmwgﬁi(m@mu,mngmi%?ungmumw&éﬁﬁkt
Fro T 70, WREICIDBEOREHRS Lz, %51, BHIZIF—ERLIAHE 100
g%tb1mL%&5Lto&5@ﬁu%m§ﬁwﬁmprK%b&,ﬁ%ﬁ%
DT TND pH3.5+0.1 THEH L

TG 1 BEMEIER 16 TCA AV, MEHES 10 IiX 4 BRI OGS HIRR TRIE
B0 ICHERES 6 TDIE 4 BRI BRI TRICER L, BTN ERRIE
DA 7 B
TR b T OB AT % L% 2 51D 90 melkg % i
By L EEMAE RS NS 10 mekg RIS, & 5ITALL3 T 30 mekg
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I ICRRE Lz BEMIEHEEKEBEE L, £ EN 90 mgkg 5 (45
mg/mL), 30 mgkg %5 (15 mg/mL), 10 mgkg %5 (5 mg/mL)ADIXGFEM L L
720 2B, WHRETIIBREOAZHS Lz, 513, BHIZT—ERAIIMAE 1 kg
W7 ) 2 mL 2T Uise HSEHIE, BRABNOEO pH (b, KHEHY
SHTWTFND pH3.5+0.1 IZFHE L 72,

TS | BEMEMERS 4 PR % Fl v, MERESS 3 IS 2 S 7013 4 BRI O GIRT
%I, B0 OMEHER 1 Bl 4 B ORBEHAMZICER L, DLTIORYERRREL
O EIRRLCAE L7z,

2) FHIRAFRBEL S

5y MFHBREBOEEN S, MEPOHEA»ERT 5 HE 60mgkg mHAEL L,
EESAELEESNS 10 mgke FEMAE, PRARE L LT30mgke ZEREL
77 B, WRBETIRBHEOLZHS Lk, BIITAMMAIEKIC 24 mg/mL iz
FECVAIR 24 60 mgkg S HOHEHEE L, EHICIOFEReEHETHRLT, £
N2 30 mg/ke B (1.2 mg/mL), 10 mgke B (04 mgmL)AOHEIEME L L7z,
S 5%, EE e 12.5 mL/kg/hr D T 2 BT 0 720

WHOE 1 BEMEIES 10 82 AV, 4 BEOBESIIME TRICER LU TIORT

BRER AR OSBRI A L7

U TFHREBOERED S, MEIOFEAPER T A LEZONLHE 60 mgkg
PEAEL L, BEEAELHEE SIS 10 mgkg TEAEI, P HEE L T30
me/kg % EE5E LTzo 2B, MEBEETIHEMOAZHS Lz MG ERNFEAKL
4.8 mg/mL EE THEM 22 60 mgkg IRGHAOFEL L, 61 ZDERE BT
ZIRL T, #NFN30 mgkg B (24 mg/mL), 10 mgkg B (0.8 mg/mL)H DS
S L L7, S, EHIZIT—ERAIC 6.25 mLkghr OULHE T 2 BFHAT -
7o HeEATE, SHARROEO pH IZH b, HRELEFD T ILD pH3S
+0.1 c:%ﬁ]%‘éi,to

TR 1 BEMERES 4 IER FIVy, MERES 3 B 2 BM0RSHIMK TRIC, IR
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D OMEHES 1 Bl 4 AR OBREREZICER L, DTIORTERRRIIE IR
L:'ﬁj\: Lf:o

14, BERSEERRORETE B L ORI
1) v b
(1) —MeiRAEE

TCOBIIGH 3 R OB EER L7z, —iIREBIZ, &G, x5 15,
045BLU, 2, 4, 6HHBICBEL, KEEE L) 2:8H, BEEBETTo7
HbETEFRIZOWT SHERTHFHL 72,

) hEPB L CEHE
REB X CEERIIRSEAB LTS 2, 3, 7, 10, 14 HEICHIE L7
(3) FHARAT R,
%tﬁua:owﬂi, BT 5 R ERPITEIM % i L 720 EAFPIZ DWW T,
B OBSEIBMME TR, T — 7 VEREBRICHRZIT 275
(4) MEETEEHIRRT ’

{KE B & UHBRER L, Pitman test 3 & UF Jonckheere test % FV» THEEMRE 217 o 720
S0%FIEE (LD, fH) &, 514 14 HEOBIEEH S Probit Hi(FRILE)[821Z T
B L7,

2) v
(1) —fi&IREE

TRTOEY KT B, BLURSRA L) 2 @8MIdE, —HINET B

L, b TR L 2o BTV TIERABZE S ICHIRZ £t L 72,
Q) HRES L UEME

HEIL, ?&%%BE@?E%LT%’IT%&ZF%’Z’%I, 2, 3, 7, 14 BB, #EiFREIZ2HA/O

B HRE L7,
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(3) ERRIRAT
$% 5-BfA TR (Table 121d Pre & 508k B L UG 3, 6, 13 HEICKBREIR” SR
L, EDTA-2K CTHUEEIE L -z Ay, MRFERRE, stz
o7z, WEHE, MEBEBIZOWTE, F1E, £ 1H, 530 HBIU )ITFEEHE
L7
(4) FEETEFEHISRAT
—BEDOEEDT 3 IED 72O FRE I ERT T, HGERITOM, BLUER
F— ¥y EEB L ETCHE LM %ZIT% 072,

1-5. RAEHKSEURBOBEEE B L URER %
1) —fIRAE
HKERWIRH, EH—ARRELEIEL, b TAERZHERIFL .
2) REZELS & UHEEIRE
FREPB L UEEEY, B2 DHELEL 72
3) BRI
(1) ML RYARAT
Sy MIBWTIE, BEESHORA B X O REHRE TR, SROENS 3 BRHEER
K7 — FVERE T CIEEKEIR & DRI, TicsnTid, =5 F%Eni(Table
T3 Pre £ 3E5), 2B 7213 4 B O SETE: (Table T2 ZN N Day 14 72
i Day 27 & 355) B & CREIEHAM T (Table TIX ERC & FR) IC&BIDORBRAHIK
A SR L, EDTA-2K 2 CHUEEEME LSt Lz, Wik, WEmEI
DVWTIE, $£13FE, F1E, 530 DIZREEKLZ,.
2) MEESFRIREE
A HIIRE R 12 H THRELL 722 & 58 U7l & v TRIE L7,

WeEHE, MEHEEICOVTE, $ 18, H1H, 530 )IREELA,
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(3) FRIRAT
7 v b TIEEERS H ORGSR B & CRIE IR T RIS R X D3RR, v
TG FWER - SRR TR B L CTEEEE TR O BRPER, 8 L UREHRO
Bt VR L 2R T T ORI Z E L 72, ROBHEBERE, VT 12
FA4 w7 A (RANVAZHME, HE) 2HWC, pH, &HAE, 7FUH, 7Y
R, EU Ny, #ill, vavy ) —FrEfLic, /2, ERORIZDWTRE
iR (1500rpm, Smin &R DT % BEMEBIEIE) #1To720
@) SHIEFTR. |
B S 0 ORSH T HB X CEAELIEE TR, R0 RBIRE, SEOFImo
HiE, HEREOHE, IWYORIES & CBILE, ASEORBOHER &% 512
Y UZZAMIR, BilREOBE 21T h o7 2B, HRFTRICOWTIIEH ORE5H, —
BRIEO IS L CRAEEEIERIC BT b BIE LRE L7,
(5) TRELHHI S0
REMME TS L CEEHEETEIS, v b, TVEBILH1E, 25 185, 5-3
D HIERBHL-FETITo72 +
4) FEETFRIBENT
FERER TR O NI FERIE, Table 12 (IR T AW T, WHREZ ML LICHENF
WHEEMOBIT 21T o720 R E L THEFELNZBEHB IZOWTE, &KGHOD
TS & O R B L, SR AT B AR ORI B R R L7
F 7o, R, RIS R R CERY L L TRV DIZDW
TIHETRESTo770 BB, AEAERZVTNIERE SR p=<0.05B LV 1% (p=
0.01)& L7z,
B, FIOWTIE 1 EOBWH 4 FIU EOBEDH, SESHOPHES L RERER
WL, Table 1-2 \SRTHER AVT, SHRAIEEFICHRIOTT 2 S HEROFTE L RE
L7 L2rL, MEESICHs X EEEEEE L, WIhoRe b #EHEOKSHE, BL0H

BT — 8 kP CER LA Z T o 72
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2. R
2-1. HEHRSHER

Ty bV ERY, BOES, FIRAR -7 2355, FIRARGRSHERS COER
SR B B BRI OBE L U T O R B7,
)T v MIBIT L EEROKRSICBIT 2 2%ES L CHIRET A (Table 2-3)

HEMESEIZ, 1,000 mg/kg UL LD 5 TIRTHIAFED b, 2,000 mg/kg B TIIEHIFE
L7, |

2,000 mg/kg S5-I SRR ERKETH 5, D 2,000 mg/kg # T3R5
Hd5WIi5HFECREIICRTT 26 (M k5 1 HBIZ36), 5 208BBLT
P54 HEIWCE 160, M %51 BEC46), %53 BEIC1H) #Ehoizs,
1,000 mg/kg Eif“&if?’i’i’%hf (. k5 2BX 4 BEICEK 16, M &5 1HE
1pl, 5 2HEBLUERS 3 HEBIZE 26 BBObN/, LAL, WIhOLT
b5 4 BB TICBBTENI, LD, fllld, HETId 1024 mg/kg, HETIE 708 mg/kg
Tho7,

P54 15 RIS, ST ~To WA BB THEREHOET B & O
BA2EE H, 2,000 mgkg BE (HE3 60, M4 6)) B X T 1,000 mg/kg L) o
BT, 610X AH0 EHMT, BRE, WWRAEBLUF7/ —E2RLIETICE
o7z, BE5-HOEERIZ, WIS 15 FUHORVEIZEE I Nz, &5
BIROERRE & b haholzT v T, &5 6 B H £ TOBEHMT, HIEER)
DET RIS L, REHOFE S &L R 2 & S ICHEICHR L CRRO b
7o XHIC, HEBTENAGME, WE, WES L THRRBA SN, Thbo
B, SSEOMEEB L UREE - BRI, BEHEEEAOZh o7, 1,000
me/kg DL EBECIE G514 24 BRI 65 4 BE I TIZEE LT v M, BREEHO
T, BB & UHRREICIZ CTHRRET BB ST E o 2o £ LT v }T
i3, TN LIRS 4 BEURIRERTREBMEED e h ol HREE, H5H
H (Day1) iCiE, 7-XTH WSA %5 IZBWT, HEMSHIHEMIH(p=0.050%8D
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5i7z. 500 mghkg FHTIIRS 2 HHUBIZBEMELSEE L, REMNIEIZIOWVWTD
APEREE L (ZIFFEBROMER € /R T E TICAEE L7z, 1,000 mgkg L EDHE TG 3
B % AR BT % 72 KT A5 B A8, TR DV T4 7 B E
UGS, KT EEATES by

W5 HOBRSH 15 FUAOTERTR, §RIEEEKEY, MBI EEGRNE
W5 & UMOTES - WA b7z, #5424 BE2 5 4 B H TORCHI BV
U, BPAICHE - L, IR EE - LB & OBIOF S o WA b,
14 B OBEMMEC B 5 LRI DA TR T~ 5 230 5 s
2726 |
2 5 FEEBIRAF— 7 A5 B 3 BHBES &k CHRPTR (Table 24)
FIRAES L 5K 49 1 mL/min

ﬁg%ﬁ¢@%t%KOWT@,mM%K,mmMgULﬁﬂﬁwfﬁtﬂﬁ%

B 5, 20 mgkg FETIZEFIZTET L7z (10 mg/kg @ HE 2/5, M 3/5 BISET, 20 mg/kg :
HEMESE LT 5/5 BIFET) o W RDIET S FGH T A7 15 0 EIAICERD b7z,
H%@@,ﬂ;IMMWQ,M;QBmM%T%oto

BEHAR P OFEIRIZOWTIE, 10 B & U 20 mgkg HFEOFRTHIZ DOV TIE, F5E
B OIEE, L A0 EHT, FEE, BLUOTHRAZELZRL, R5ETHG 15 9LA
2B L7z 5 B XU 10 mgkg HEOELFHITIE, LROERIIMRA T, BFERD
T &3 b, BEETH 30 SRICEEHL, Bk, 14 BHOBENN
i} D“C%’Z{‘ﬂiﬁﬂ&b LMD o7,

K B & BRI, XHHREE L OMISHEIEMICE B 2 tp=0.05)I3fH 5
Ne o072,

FET B J UHAE B HITT BL IS oV IR & AR AIRIC RS b
Bdro 72 |

BRI G- ¢ & 5HEE ¢ #9 0.1 mL/min

ﬁﬁ,ﬁ¢®%tm IZDWTHE, 40 mgkg FEOHE 1 BIO AT, FTLTHFRIEHITEE
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bz, BIZHHF DMERIZOWTIE, 40 mgkg HEDFETHIIOWTIE, #5H
Bk 2 S X D IRER, WHRAE, BEEDVET, B X OME R &R LIRGREkR

27 SAZIETE L7zo 40 mg/kg BEDAEFGITIIFEEH & FIAEIS, 5HICERETK

T, MEEN, iRER, MIRAEE, B, BIUL A0 E&HTERLLN, BGETHEILS

SIEEEDSRO bz, Dk, 14 BROBIZEIZB VT, 58 (B) o&1LL

FHIZ IO SN o072, 10 BLU 20 mgkg HIZOW T, &5EHFB I UL

BOBEIIBWTHMERFLEOMICERFZEO LN o7,

REB & UBREE LI, *TEREE L ORMICHEIFEMICEE R Zbe=0.05IEREH 5

o7,

HIRRFT RIZ DWW T, 40 mg/kg FHEDOILTHNI B W TIIZELIZEED SN h o 72,

40 mg/kg BEDHELEBNZ DV T, 5O (LR, Bfft, BEumbiE)

DAL, ERIIED NG ol 10 BL U 20 mgkg BEICDWTIE, EFIEFRDOLN

Ay RS WASS
3) FIVIZ BT B BEAEREORS BT 5 2MEHES X UEIEET R (Pyramiding-dose)
(1) B DEIER

BO%ES512 BT, 500 mgkg B & U 1,000 mg/kg @%ﬁ@f‘ciiﬁt%ciéﬁb 5y,
2,000 mg/kg T 2 Bld 1 BB L72, €2 T, LDy cia“z&b Shndboon, #OksS
T 2,000 mg/kg (ZFFEE L HEE SN A, |
() —fIREE

500 me/kg FEOHEE-TIE, 2B1& bIHS 45~132 531% £ TIC 2 HOREH(BEEHFRRK)
Ba AT UL, SEEE ALK £ 0 7 AMOBRENME, k%
ZATREO b N2 o072,

1,000 mg/kg RS- T, 261 & DICHS 23~240 572 F T2 3 HIONEMH: & IRIEBF2T
HoM, 1 BITIXES 10~70, 144~184 HRICIED B 5Nz, HSRASHIFRD
B5%T0 14 BEOBRSHETIECRE A BLERD N hok,

2,000 mg/kg $5- Tk, 1 I35 EED LIRE, 5700 SEHmOME, 8527 b
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kA, TR, 135 BAOIFREELZ L, 150RICRTE L, o 1 flidkGER
~480 3 \ZTRHE, 15~60 ARG, 15 3 12ICHERR, 15~120 53 I\ HIRVIRAE, 60 554

FEGL, PAIR, 180, 240 MR ICIEIL(BE, YV ALN, KERAIZHILRO%
VIREEASERER STz, LA L, 52 HED S 14 HEEF COBEHH T, RImo
—fREE L ORI ICERIIBO LN P o720 WSA DIV & B v i — iR FEEHER
[32]Cld, A 22.5 me/kg % IR TR 530 2, $% 598 6.25 mL/kg/hr) L 72F%
2, BETIRD AP —EBHICIENERT, GHEEOEMAALNTZ, o T, LRD
2,000 mg/kg x5 TH O NIZFERIE, BEBRWEIC L 2 RKEOENRIILSLEIONL
T RE LBk g S,
3) REZLB X UEEIRE
O HEEAL

WFNOBIIC b IRERT & B L THREICIZE A EREA LN h 072,
@ JEAEIRRE

&D&%T@S%n@@,l%Omﬂg@&%ﬁ WBWTHERSEH, 2,000 mgkg D
ZEICBWTHRGEABRE ’Ci*%ﬂgODTfﬂbﬁlJﬁ‘ B b IIzAs, 20D B IZIZEEED
BB b0 7,
(4) BRARARAL
@ ML HIHRAL

2,000 mg/kg ¥ 5 THE L7z 1 FIOFETRFCIRIL L 72 M ORI T, FRILEKERBC),
fifs 3 eMD), MBEERUCTOEEEHOZ, LirL, BCHOZEE, €TOXREY
DREOERBIERICL 2 DL EFE A2, SOEMDORTERIINS YIS
ﬂ%o%wwwﬁwtﬁwfm,mfn%ﬁ%&%%u%b%ﬂ&#oto
@ IMmisAfbERREE

MRt B & A, 2,000 mg/kg 5 - CRL L7 1 BIOFRTIHRETOA, GOT,
GLU, Na, Cl BN AN, LA L, FBEROELE, £ORYORFORRL
ﬁ%mlé%@tu%iﬁt<,:@%k@ﬁ?%%u$éwtﬂ%éhéo%@@
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DHF VBT, WERLKE 2ZIEBD S hhh ol
(5) LB DHIHAT R,

FEHICBT, MEERICEREEERD bR, WIRMEEFTR LR 5k
YRR WAL |
4) VBT B BEEFIRA bolus B X UEHRFEH:#% S (pyramiding-dose)

(1) HEREDEIEE

IRPTH — 9 A425-THE 64 mglke BEC 2 B, SHIRPIEFEHES TiE 120 mgkg BET 1
Bl FRENIEE e COSESD, LD, Bk bNAVS 00, BMOFIER I,
S8R — 9 A T 64 me/ke, BHRIMFEHES T 120 mgkg &M S 1B,

(2)— i ARTE

SIRM A — 5 ABE5 T, 4 mgkg B5 CLPRESEGERPS 10 FUA, 8
m@g&%T%@ﬂ%,%ﬁﬁ%Jﬁ%ﬁ&%E%#%wﬁumm&%ﬂtOMmmg
B LU 32 mgkg OIS T, BT, BV, BEVHE, WIREE, FRRAEL,
RIUREE, BREBORY, EMSESERS LR SN, ZORETOWEE 2
BRI LI EE L 720 64 mfke 55T 2 B & IO S50 S EHEALH, BiJTIREE,
HEBA, PPRAEIRICRR Y, 5 o RISET L7,

SRS S T, 90 mgke $5-CRILKIE, HFEBOBMIIHES 60~150 54
2 S NT2AS, FRUSND—RRIREEIZZELIZFED bl o7z, 120 mg/kg &5 Tl
IRAE, EEGEBOMD, B, BIRE, BT Rd BEUECALR, 24
o1 BIATTELS L 7o AAEBITIE 4 BERILUE, Z4L0 ORHEIZIE Lz
3) REZE(LB & UBALRAE |
O hEZEAL

HAE L7m T OB b FEOZIEH® bk h o7,

@ EmRE

BIRP A — 5 AEE T, AN IRERICREA L L Bbh s ELiEBo bk
Do ey HIRPIEEERS T, 90 mgke BEO 1 FUCHESEE, T/, 120mgke F(&E
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FL72 1PN EEBLUR L HIEEEOET RO bz, 20k, BH
SIHESHE RARICEEL, BESNZ100g 2T TEIL 72,
(4) BRIRtRAE
@ MR RIARAL
IR R — 7 235, IR 53512, FEEROBTRIRTE D A RE 2D
Bohic, $7bb, SRR -7 ARG TIE, 64 mgkg DEFICLYFET L 2
BIOSET BRI BT, {FPERE S (NEUT)DIEAE, Y ¥ /SEKE S (LYMP) O
EEAFRD bz, T2, BIRNFFRIES TIE, 120 mgkg DFSICL VB LA 1
BIOFELHRAEI BT, AMBKEWBCOORE, RBC, Hb, HCT DA &
Nize L2 L, SNODOEFHEIIFBEHDOIREROEIE LTHROLNIZDODTHS Z
L, WSA ORI LHEEZRT D LWEIITE 2\,
@ MEAEAFIRE
FIRAIR — 5 2AF%5-TlX, 64 mgkg D5 T L7 1 BIOIFBTRARZ T TP,
ALB, T-CHO D{&fEZS, 7z, BT L7 1 BIDFETRHHRFE TId GOT, CRE, 1P,
K OFf, TP, ALB, Ca QIEMAT®D SN, BT Uiz 2 BICHEE LB Ik TP 3
L UTALB DEAED A TH o720 BT DA LN LMo 72 32 mgkg ARIZBWT 1 HIIZH
5 2 Hi£OHAMET GOT, GPT O&EfH, B L U5 6 H# D GOT, GPT D& fH, TP
DIEAEDRBD SNz, L L, %5 13 HEORETIERFIIFZOONEN o072, &
REDC b, WSA bAREZEEECHES LA, —BIETIEH 5
BREEICHT L TR RT I D) bz, T, WSA OFRSHEIIBWTHR—
5 R R L T 2 R BT AR R L T3 LIEE SRS,
 EIRNEEIRE TIE, 120 mgkg DIXGTHRE L7 1 BIOFETRRAE T, GLU,
IP D, TP, ALB, T-CHO, Ca DEMEARR® HM77, MEFRRARMICIET
BOTLE LTEONEZDDTHEI EMD, WSA OFRMNZLHRZRT O LU
FIXTE RV, BOIEREE &S Lo MOBHY T, HFIZEELRHRIRO oL
o7z,
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(5) LB DFREAAT

STORCHIIBNT, BEREERICEFEEIIZEO LMY, RIRMREHALZEOL LN
o 1o
5) /M

FEFIRBEAER, #O&SIZBWTIE, 7 v 500, 1,000, 2,000 mg/kg) Tl 1,000
me/kg BLE, (500, 1,000, 2,000 mg/kg ) Tl 2,000 mg/kg LD THRHHARETH ) HW
S MEASTEER S Tz, IR S RERICB VT, HSREEC T4 L TREFD
SHEWMAL, Ty MIBIF AT, REEED '1 mL/min.(5, 10, 20 mg/kg,
concentration: 1, 2, 4 mg/mL, carrier: saline, pH3.5) T & 10 mg/kg LA &, 0.1 mL/min.(10, 20,
40 mg/kg, concentration: 2, 4, 8 mg/mL, carrier: saline, pH3.5)Cld 40 mg/kg PLETRD S
N7zo T2 IV TIE, FA— T A#%5-(0.25~0.5mL/sec: 4, 8, 16, 32, 64 mg/kg) Tld 64 mg/kg,
PR 5.(6.25~8.33 mL/kg/hr: 90, 120 mg/kg) THE 120 mg/kg TIELHIATRD & iz,

SUERERE LT, YV TIREELS, BHAWE, Bz R0 bhi, I, ¥
W% v 7: WSA DO—HESEFEERER(32]C, 22.5 mg/kg & FFIRPAIFRGER 530 70, 5
F£ 6.25 mL/kg/o) L 72BRIC, BT D 20— B MEET, GHREOBIAA S
TWBEIEDS, WSA # KEHRS L2 2 X ) RMMEILRIC & ) MERET = k<
LEROSERE R LD DEEX DL, KED WSA LFHRMES L7BRISERT 5
NS OEMEEEL, BERELEL T AT L THERILFRD bz, TN, —FFE
CE LR YA AN A LN TELLDEEZOND, 7y MIIBWTIE, &
IR 5T 40 mg/kg 5 OBGEALICRIEATRDO DL, #HVIRE DI mg/mL)id,

Ty MIBWTIHEEEZRTIDLEZ ON L,

22, RESRE

v P BLUFLERACT WSA © 4 BEEOES (0, 10,30, 90 mgkg) B & UM 28
%%Hfm?#ﬁ’:%%"z%»(o; 10, 30, 60 mg/kg)%ﬁo 720 77, FEEWT WSA OIEEED 2
B S (0, 16, 30, 90 mg/kg) bAT 2 720
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1) I v MBS 4EBREORSHEERE (0,10, 30, 90 mg/kg) (Table 2-5)
(1) —HIREEB & U HIET=hl _
WITNDORGHIZBNTH, BYHRSIERT 2 L E X oA RELHMEIEIEO LN
o120
A ERTEME 1 BUAT R T ERRIT N ORIR G 5%, H L) MEORA LR ORE
ROz, T2, FIMPTR TIRRE IR L RO MA@ B AT 5 )i & ) 3E
L7 ZOMOBY TIIRTHIIFED 5N h o7,
Q) REZELB & UEARIRAE
WEFNROBERICBW TR B L TAE 220005330 5z o 72,
(3) BRARIRAS
@ MFHIRAE

ST, R ENICE E 2 A (p=0.05)7% 90 mg/kg #EMED PLT, RBC, HCT,

Hb KB bz, Lirl, €01 iwa‘ﬂ%iiﬂgﬂﬁfﬁﬁﬁll’mﬂtf& n, EY
WCHBRELEIZZON G272
@ Mt (LA '

P T, HEHEMICE B R BA (p=0.05)%%, 10 mg/kg ML EFFHE B & U 90 mg/kg |
M GOT, 90 mg/kg FEMED GPT, 30 mg/kg BLEFFMED A/G 12, MRMEIICAR S
BIN(p=<0.05)%%, 10 mg/kg 3 & U 90 mg/kg F¥HED CHE, 10 3 & UF 30 mg/kg BFHED
TG, 90 mg/ke BHEDEELERICED SNZ)S, TOMIFVT D AR ZH)H
MOZEALTH Y, EWFENCEBLRELIZERONEDP 072,

® REE (RVTAXF4 v 7 A, Rk, RES LURLE)

PERTE, 10 me/ke B & U 30 mykg BEHEIC BT pH DA, 10 mg/kg FRlED
RE RS S A B B (p=0.05)A0 L 728, W ROZELD A%
DRI, 7L ARRNRO 2 WL TEH Y, ENENIHEREEL FEL SN

7&75") f:.o
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@ MM
SO L 2 N BREREAIED 5 NA Do 7,
@) EHEEE
He AT BT 1L, 90 me/kg BEOD HEMECIEIES & OFFRIATL S 0 BN B IRER IS T
BB (pS0.05)D D & i o BRI T B8 W T OBE b R IREEL WAy
BEhEE=005)EREO LN o 72,
(5) FERH AT 5,
O EEBIRGFR
SR T IS X OEEMRE THOBRE BV, EWRSIRET S 22 bR
AEALIZFED N o7z,
@ FEA PR
P 5 TREICIE, 90 mg/kg FEDHE 2 B, M 4 FIIC FFIRAR ACERRE 2 /NI R D B4 0
BRI, T0 B 1P 2 BRI EIE AN LA I
S b LTty TS LI B TR OB T AT LTV 7,
6) /NE
BEERICENT, 90 meke BOHMECIFRS & CTRIEEROHINITD & 17
B, i R T H OB C I IR E ORICERED bR 12,
BB AR TS, 90 me/ke BEOHE 2 B, HE 4 BV RN B O L 72 HAAIASTED
n, LaL, Ihs0ZfbidmEHHE#ETROMETRIED ONR 272,

*

SIS DREES D, WSA DEREMRIE, 30mgkg EEXHND,

2) FVICBIT S 4 EFEREORSEERER (0, 10, 30, 90 mg/kg) (Table 2-6)
(1) —HIREE
plAm]]|
SRR, 90 mgkg BEOME 4 HIp 2 BIATEL L7z, 1613, 54 HELDE
BRI S EBICALOND Z WD Y, HIEIRS 7 HED R0 515 16
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HE DB Lz, D 1 FITlE, BH2S%5 8 HE2 S, HlEI YRG5 14 HE2 S

EREEHEAY ¥ 5- 16, 23, 24 HEIZ, THA &5 21~23 HEIZ, B xE-7-H
AR A S 24 HHIZA LN, &5 25 HHOFBEEARE S 7z,
H A4

90 mg/kg A GRS, WA, THAPHE4BIEM 2B 1 FITHALNT, 72,
BRI > PASFE DVRIEATE 4 012 HE 2 Pl &P TS I IC RO b LAz, TEIEI |
~2 BEEEIIC (-4 [\ HE 35, M PITROONz, 3EE &) HTEAE 3
B, M2 BITERE D & PEEICED SN, BRBEOMAIIHE 2 BITHRD SN,
COHE2BID ) HERD TRENEA L 1 FITikiks 7 BECEE, 58 H25

13 BECIEhEEE o7, S512, ZOHEICBIT A BEERHAIEREICTESERE -

Y 0iEE 13 BE L VB ER Lz, 85 16 B BICIXIROERICBIROM 7R
B 5 HEE 21 HB & ) ERESICRET 2 RICE 2 FIHEOBENIAR S R,
i 1 BT BSEI OBRERD S 12~23 HEICHED b1, TO%PEE
A LTS L7z,
mmy@ﬁ?%EJ%M%HEW2WT&%%%E£;0&%1EW&%%E
CH ST, F1o, BERIEIHRS 2~4 BEITHE 3 61T bz,
[l 151 i
90 mg/ke Bf: B SHRIFICER0 SR OBBEIRA ICEE L, T4b5E
SSEBRA, JERL, WiE, BOEBORE, FTHEBORICE 5 LIEKE 3 B
H g Gl Ly Lirl, MEHES | BIORE 2 BAMIET £ T/
10 35 £ 0° 30 kg BECH, etk B\ T EEIMIME b IR & O BT ~ &
SEFILT b NI Do |
) RELES & UERERREE |
90 mg/kg BETIIFEE L7 2 BliC BV T, FES L ERIEROBI RO 51,
WFRLTEED 1R E 013 E A CERED SNk  hoTe EAE LT 2 Bl
B L OHE 4 Bl 3 B EATE R DR SHIR 28 L TRO Sz, BERORS IR
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WIS SR TR 4 HEURIIRS 5% S-a 0B ICEE L7,
—77, 30 mg/kg B L 10 mgkg B TIZWTFROBWIZBVWTLEEIAS L
Mo7o
(3) FRPRARAS
@ IMmiEFIRAE
HEFHNZBWT, BEEZL RBC ##4, Hb 2B X U HCT fEDK T A, 90 mg/kg
T, K5 BAEWCHEIBIT, %527 BB ICHES 16T, 30 mgkg FETIEE
513 BB LU 27 HEICHEHER 1 BICRRO b,
AAF L7z 90 mg/kg FEME D &0, DR TRHZIZW TR O8I b i 5aES
TR B2 AELEIRD N o7,
(EAl: RBC §'462-795.6%440.5-768.9 10%/mm’, Hb d"10.93-15.13 % 10.45-14.57 g/dL,
HCT §'37.26-50.62 % 35.7-48.7 %)
@ MiEAfbFatds
00 me/kg BED S HIES 16 H HIFE L7k 1 Hlo5 13 B HORET, 54
ff & Hoi L T2 BUN(21.9—86.4 mg/dL), CRE(0.9—1.19 mg/dL), K(4.5—7.4 mEq/L)
PEE %, T-CHO(162—>71 mg/dL), GLU(75—20 mg/dL), Cl(111—90 mEq/L)A¥E&AE
AR LTz, F70, %5 25 HE TR Lzl 1 floixs 13 HH ORA TS
HE & LI L CHRICBEIIRO b h o e SR TROME T 47 U721 2
5 & Ul 4 Bl 3 6112 T-CHO(92-162—>41-71 mg/dL)DIEAEA ER0D b i7ze DM
3B DS 14121 TP(7.4—6.2 g/dL), ALB(57.4—44.0 g/dL), A/G It(1.35—0.79)D
EEDRDO LN, 2B, H4612PIT TG ﬁi“rﬁ%{@é% LT 7ze TG DI
513 H B DM, #4527 HHE DM THETFMICEE L EHE(E=0.05)Z /R L T,
30 mg/kg BEUL T OEIC oW TIE, *HREE L OMEIAN L FEEL, RIAOMEDS
LT (OB OEE ITE0 b DS, BRI L OED BV IEERT
— TSR THEEIGER LB L EZE AP DTH o7
EE M TR OMRAETIE, SEME% R L7 90 mg/kg BOEHHI b &0, Wih
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OF IV EEREEIROONT, HEXKTRHOBIEBTHEETHY, EELZLOD
LEZLNTZ,
(S5 7 —%: BUN$1221-33.97 mg/dL, CRE<%0.604-1.144 mg/dL, TG '2.4-76.4%
3.5-87.9 mg/dL, ALB J'4.18-5.66 g/dL, IP §'4.3-7.5%2.8-6.8 mg/dL, TP 4'6.83-9.63 %
6.7-8.7 g/dL, T-CHO §'71.8-177.8 $78.9-190.9 mg/dL),
@ Rtk
P S AR T B 90 mg/kg FEICBWTHE 1 FI CHREHEDEEIRD bz,
FERIRE TEROBRETIE, WTFRLOFIVIZBWTOEEE ML TELWE
Lzl onzrol,
@ IRt
SR TS & CEEMBE TROKRATIE, WTIhod iz TH i
HLHBELTELVWELIIRD O 2D 272
@) BEEE
5 R TEEOREICBWT, HEMENEEZE(p=0.05)7%, HED 30 mgkg F B L T 90
mg/kg BEDRITE DM ER % b CI N ER ORI, MO 30 myke BOFBOENE
755 I ESHINIEED b N, T, MEtFEN2AEEZIED LN EVEDOD
RIS B & B 2 &, 90 myke BEDTEE L72E 2 B, 90 mgkg BERESD, 90
mg/kg I 00 2P0 2 U 1 ) THES & URIE O ER % & I EE ORI
3 ATz, (BEF— 4 MHES | Pk 13352434, $£16.0-272 gk, BIE J
69.2-188.4, $97.4-247 mg/kg)
EEHI L TROBRAE TS, WER Il & i L CRIB oM ERE S L A EEOHEMN
1% 30 mg/kg B & UF 90 mg/kg FET ) »A¥b N7z, |
10 mg/kg BETIE, HEMEVFRUICB VT BIRIFEROBIILR0 SN2 D> 7%
(5) TREMRA
O BRI R
00 mg/kg BEZ BT, BAFETHIONE 2 BIT, BIHOIER, /R, MMk
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SEOWAANRO DNz 55, EREOHREFENE 1 TR LR
720
PSR TBOME T, H4 IR 260, K2 Bk | BICIE/NERNE, FEERAED
bire, BIRHIAEE | BICR Sz, RO TR I LW &
Ao 12,
10 mg/kg BEB X UF 30 m/kg BECIE, L SMBETH S X CEEMBHETHOWT
NOBAIZBNWTHELWELIZRRD N o7,
@ IR TR

90 me/ke BEDIE 2 BIORFFECHITIE, MIRIIZILO B & A7 FEIR I/ gE U
¥ 7o LB DBRIE 7 BRI, PIIREOZEALD I & 7 o 7 BIRICIREE 2 &
e SR IRANE LR Zeiall, BREE O RN AT BRI RRII N 2 & A5ER & N7z
72 BB R B O AR S & AL, BEIC B A T B
DIILEAS | FITH SN, 2512, SRLOEEHTIE, Mk, MR /5
Mo, BRRREY SoSE, ST Y USH, BIROBREMR, HTWE EOBEHSR LR
Foo B, B 2B B 1 HITIE, EIOMBEEATE bR R T L i
B, AR b, JHE DMLEOZEILE, U CRMERET
A T A T — AR 1T ER S B 2L L FIRETH ) I WSA ISRE Lz ke
2 D70 |

P ERTIHAC BT, 90 me/ke BEOHE 4 B4 & K 2 BIFR 1 5112 FFRR CIFAR
BURAAS, £7:, ZOUERES 1 BIC/NER LB OIRIEN b B0 Shiz, &
512, BB EEAUIRE OBREE R JEEATHE 2 B, 1 F1ICRE0 57 30 mgkg HELC
BT, & RS & B O RIS 4 51 & i 4 P 2 BICTR® b7,
10 mg/kg HETIEE L,u@’eﬁﬂsaﬁﬁb B ol,

EEMEETEICBV T, BRSNS 22PN EDTELVE
RIEZD & N o 7o |
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(6) /NE
WSA D#EtEE LT, PR 30 mgkg B & UF 90 mg/kg B TRB0 L7z,
90 mg/kg %5 TIIRTHBA LN, BEFEETH o 77, EHMEEIL 10 mg/kg EFFHS
Nizo SEEFNINTNLIRET S 18 ﬁULm# EEPIEEACEDON Lo
7272, ERIIE SN DEEZONL, EFFICBVWTE, 5 HHPED
SN/EEERA IS HETIZL ) EP P IZETE L7,

3) VICBIT S 2 ARRORSEERER  (EMEA: 0, 10, 30, 90 mg/kg) (Table 2-7)
(1) —fIRAE
5 HARI R, 90 mg/kg BEDOHETIIRS-3 A BICHKME, %5 4 HHLRIIESRE DR
LAEEENT, T, EEAHES s AEBLU 10 HEICED O N, HETIHR
5 6~7 HBCEEORD, 5 8~14 HBICHRENBIE S N7
10 mg/kg B & U 30 me/kg BETIE, 5 %8 L TRSHATS L O IREEL ORI
ZIIAON Lol
@) REZELS & OB
90 mg/kg BECl3H% 5 3 H H DGR EIED Lz7zoEC) ¥ I, NFF, Y
VA EyRGRIH, HRIBEHROBEIERO SN, #1510 HELRE, #5A0c
ol L C & B SR DTRD BTz 90 mefkg BEOMETI3E:5. 7 B H U,
EAT B [EAE L 720 30 mg/kg B & UF 10 mg/kg FEMEETIR TR OBV THIE
5B L OBEL B L TREREIALNE P27
() FRRIRAT
@ MwFIREE
BEHEETROREIIBWT, RSB LB LRI TRELEEALD
NP0 72, |
@ MEAEFRREE
?’“'é»ﬁﬂf"]fk*f’ﬁjh@?l‘ﬁ T, BEIER L LEBDNAUTORFRD LN,
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90 mg/kg FEDHET T-CHO D{EAE(140—>59 mg/dL), TG D Efifi(34—119 mg/dL)A 588
b7z,
(ST —5:TG J'24-76.4%3.5-87.9 mg/dL, T-CHO §'71.8-177.8 % 78.9-190.9 mg/dL)
® Riat
B S HIBE T, 90 mg/kg BEIC BV THREEREOBMEAME 1 5 TR 5L,
BRI T BEORIEICB W CIE, SRS S IREIER L2 L Bbh s &t
3D LN o7,
(4) FIERIRAT
@ EEFER
00 meke BEV BV T, B L bt L, FERORIN( A TR % b I B,
AMEE) 2T AN, (FRT— 5 HNEE [ K 13.35-24.34, $16.0-
27.2 g/kg)
@ FREEH AR R
90 mg/kg BETIZ, MEMEQIFOIELR, F/NERRILAlED LN, 10 LT 30
me/kg BT, BEIERT 5 £ 5N EMIERD LN h o7
® MEAMEHIPTR
90 mg/kg #E T, HEDIFHIRME R D b7z,
(5) /M
90 mg/kg BETIX, WE, BHEEOED, FHREEOHN, FARORAIREOLR,
S 1 30 my/kg & SRS o |

H 59 F B2 2 BEIRIESE S BERE (0, 10,30, 60 me/ke) (Table 2-8)
(1)~

S BIRES b1, B BES T &R T,

@) KBLALE & OB

S, A TR IR & M R (pS0.05) AT 5 LR Ao 72,
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(3) ERIRIRAT
S DRI 12 8 19 754 T I 4L 00 ML B0, L2 L2280
WAL, RIEAEB L CIRBELR EORIEIZBWTY, HEIGER T & E 2 52k
b &L o 7o |
MiEssER
30 mg/kg B & U 60 mg/kg FEMED RO EE B & O EE ISHEINE=0.05)7%,
¥ 72 60 mg/kg BEMED FFEAE EEICH %?(pso.osmi%bu?bf%{l&b Y (AR
(FE7— 5 HER | T 13.35-24.34, $16.0-27.2 g/kg)
(5) FEMTE
@ FRERIFRH ST R
30 me/ke (HE 2 Bl) 5 X UF 60 merke BE (HE 4 B2 BE OB ORIAATTRD B 1z
FRUS DT L L CREHED A 7 — 7 VIO ME (HABIR) 1E
SR & T L T 2, HEOHTREE, 30 mg/kg B £ OF 60 marke B4 4
1, 3, 2B(ATHROBEE)ICRRO SN/, HELOMEERIEIAONT T —T V5%
SEBORMTIRIC & BBEN L EILTH S EHR SR
@ FHEMAEEHIR
AR ORR, T RORIERC b BB E 5 1RE L2 Lid R
B BN e BEELO N T — 7 ME A OME (ERHIR) B E U2
DREFMR (infusion site) I[ZBWVT, MEMICIA, MERMOFE, JAETEMa0
B, AFERE, SRS, WTFRIMBETIRD LB THY,
WEREEMIC X AL EITE X OB o T,
©6) ME |
e 54 %8 U OB R 51 R L BB X UTECBIIE A & Nk 20 o 7ol
B g 5 RER L E Bhb N 5 284kiE, 30 mgkg B & U 60 mg/kg BEMEIZERSD b7z
FFIEONEA & B ER B X UM EROMI, 60 mgkg BHEOIFHATNEE N
MTHo7z0 LAL, IS OEALITREMMEENZELS L A LFRRE/ ST X
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CEEARRD b NGV Lo, WERYE IS\ 5 8 2 B o /S (a3
HELR OMHOAONIODEEZEZ LN, B, MOMAEE(KE, BALKE
R, ﬁﬂﬁﬁ%m%ﬁmiviﬂuﬂwﬁ%bu WY ERSIRR L L
BN bZALIIED SN h oz,

PLEDRER, RABEHTICBIT 5 WSA OEHERIE 10 mgkg TH 5 LHfEE SR
720

5) IVICBIT 5 2 BRHFIRFGIR S HMERER (0, 10,30, 60 mg/kg) (Table 2-9)
(1) —fIREE

BRI, WTNORIZLIBTEH 5 VITTLEER L-8WiEvwie o7,

B5HIMA, 60 mgkg BEOMEDSE 4 6, M4 Blh 1 BITHS 1~6 H HDI2IZHEH,
5 h B & UG T 2 REA $ Tk, FIRIREDSRED b iz, 209 bt 1
plCcidf5 8~13 HEIC ﬁ@%%wiTF# B LNz, E612, TOH1FlidHkE
7~13 HEIZ, JIOHE 1 8ITiRik5 13 H B ICRE 2 BEERRIFRBO LN, Thb
OBEIT MBS Lz 30" me/ke BE, 10 me/kg BB & URTIBIETIE, %54
i, —fCREBICER T REBLERO o h o7,

QREZELS L OEATLIRAE

60 mg/kg HOHEITE ,$F;%Eﬁ9#&5#781m@6nto%®M®ﬁ
TSR & DRICEE IR bNE 7o 7,

BEELIREE 12 DWW T, 60 mgkg HEDOREMEE N4 4 FIIZB W TS 2 H B LR
LAH SNz, ThoD) k2, M3 FITIEHRS 7 B BLUERIIHRS A OBEERIC
BIIE L7z, %5 7 HECEEORD Suaho /ol 2 6, # 1 flicownTid, #5 7
HELDREmaLLT) > T, %/74%%%xto%@@®ﬁ1mfﬁtﬁ Eze s
(100 g) DIBFEATRD LA HREE L OMIZZER A DN e Do 72,

B4R I, S EEMERE & BICHREE L 721212 R (100 o) DIEEDSTEO b Wt B &
BHZEIE A BN D272,
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3) BRIRIEE
@ IMEFRIRA

S TR, BEHFETROVWTAOREIIBVTY, FELZE{LE=0.05)
RO OLNL o7, |
@ IMiEAAbFERIRE

%GR TROBAE TIE, MEMEFENICEERZbE=005& LT, H#D 60 mgkg
BT TG O, MED 30 mg/kg B & U 60 mg/kg # T T-CHO D FADRBH b Nz, T7z,
HEHFEMN R AEEIRDOON WL OO, F5HIE, MRIEEOED 5 \WIHERE & K
5 &, 60 mgkg HEOUET T-CHO DIRfE, 30 mg/kg FEOHET TG DEMEDTED L1720
¥ 72, 60 mg/kg BEDHE 1 41T BUN, CRE, K D& 1l, Na DIEAEE® 5720 10 mg/kg
HTIHAELZLE=005)IZRDONTEYOZELER LN HEIEALN L h -
726

B TS T, WTFROBEICB W THER5HE, HREOMES X O RE
B L TEERIRDON D27,

(FH7— ¥ :BUN$12.21-33.97 rﬁg/dL, CRE §'0.5-0.9 mg/dL, TG J'2.4-76.4%3.5-87.9

mg/dL, ALB J'4.18-5.66 g/dL, IP §'4.3-7.5%2.8-6.8 mg/dL, TP §'6.83-9.63 % 6.7-8.7 g/dL,

- T-CHO §'71.8-177.8 %78.9-190.9 mg/dL)

® mied, B, LERRE

HEM R TS L CEEHME TROBREICB VT, K50E, RENE, Fi
i & Joe L TR b B o 726
(4) FRERAT
O BHERE

PSR TERORETIE, AELZEES00S)ERD LN, o7, L L, A
BXUOWEME LT, 60 mgkg FEDMEME CRIRAMN Ex 2 6 FITHEMNEREOSHE,
AR EE S S I EEOSHE, MR ER % 5 I ER OEMEHT)
DhShi, T2, EEICIA, 60 mgkg BEOHE 1 Bl TEABFREAESEE 2 5 UM
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A EREOEME, 30 mgkg HOHE | B THEMESERZ S5 I EEOSE, 30 mgkg
HOWE 1 FICERIEANER S b AN BEREOFES ) 24017 10 mgkg BT
HEGREREOELIIZD O N e D o7z, 7B, 10 mgkg FHOME 1 F1TIE, FFREMEGTE
B b I EREDOBHEL R LA, B?Hﬁb:%ﬁﬁﬁﬂﬂ:%ﬁz& DRBERHALNTBED,
S D FBEREAIML 72 O TREITER L7222 Tid7Z v &R L 72, [
R TREORAE TIE, FRHMEL 12, WIFHOERICHOEFEEIRDONLH 27,
(FRT7—%: iMER | K $13.3524.36, $16.0-27.2 gkg, BIE §69.2-188.4, %
97.4-247 mg/kg)

@ FRERARH FRIET R ‘

P B TROMRATIX, 60 mgkg BEOHEA 4 6, M 4 Fldh 2 FICIFEOMEX,
HE 1B CH/NIERRE, BIBOIEKR, 30 mgkg HOHE 1 fI THEOBAIFEDO 5Nz,
10 mg/kg FEME 1 BIOFFEIE RGN BV CIFEICHEEIRICHFERDREN A LNZD,
FEAERE L 72 Tld e v & HIlT L 72, |

148 H BT T RO T, BRI S 312, WTNOEERICO REFRIGED LN
¥, S TROZEMIERE LT £ Z 2 5,
® FERMLARERIET R

ST RHORE TIE, 60 me/kg FFOMEHES 1 B TEERE 72 FrAI D B R 25520
S, F0O5 B 1 FITIR/AAEROGETFRORBIFEE 2> T, $72, 60 mgkg
BEOWERES | B CREIBEE OFIRH IR BT 5 JEEHOMMAERE ISR b7z,
X512, 60 mekg BEDHE 1B, M2 BITIXIROZEMHATRD b N7z, MEBROZEHEI,
PSR U722 A P L ACER L 2O WSS E L O N7z, 30mgkg #HEB LT 10
mg/kg BECIAABREE L It L CEEIE R0 bk dro 72 % B, BUN, CRE, K DEE,
Na OEfl, BREROEEAH O 5 7= 60 mglkg FEDHE 1 B0 TR
TR b Ul B 720 |

EE MR THROBRE I, KL 12, RELOMIIEEIRDO LN LD o
720
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B, HIRAF G A T = 2 — VIR O R EEHA T 5 JEHRHIR B L U # O F B
ﬁ%@ﬁﬂﬁ%é%@%?u,&%%%%T%Kﬁmﬁ@«wmmq%ﬁﬁ%%wﬁﬁ,
wWEAEOWE, WIS, BEPEETRICKEEMBOREHE, BatRoils, &
Hefb, WD HN2H, TNHDZALICITMERE D ED TEHEINTE ), &5
BECKE LM, BEOE 2 KEFBoohidr ol
(5) /NE |

WSA @ 2 BEFEIRNFEREIRSICL D, 60 mgkg HETIE—BHOMERETIRERT S
L BONBIEROFER & 12, JFRISH T 5 BAERAWLERE OZA, HFEEEDH,
T O, TSRS & ORI S 5 SRR @R ER OB, RIEHHREMEL
BT BIEEEOBEIMAEED b, BRI T 2 RELFERIRRIN, T/,
BB T, HEICIAXAPLVAICERELLZEEDNSERUEOEIITE SN2, 30
mg/kg BETIE, TBELZIFRE, BIBICHT2HERPRD bNzd, THEDZLT
Holo 10mgkg HETIHREIER L2 BbIDEMIIFEOONE D072,

TN DFEED S, AREREMT CTlE, WSA OEEFEMEIT 10 mgkg LHEES NS,

+

3. £
m@ﬁfmF?vﬁf&é%ﬁ?f—w%%%va@%ﬁﬁ%%,5vh,%w§

FWTERR L WSA DFHEZHL 2T L7,
i@&%ﬁﬁﬁ%d,%mﬁiﬁ&b,ﬁwt%ﬂMLmaummgmxﬁmmﬁ
—F 25 (5 v b 10, 20,40 mgkg, IV 4,8, 16, 32, 64 mg/kg), WIRAIFFHIKS (O
V90, 120 mg/kg)%, RIEHGHMEREBIIEORKS (L 10, 30, 90 myke: 2 BRHE
ﬁWL?vh,%wt%um,m,%myg4ﬁﬁx%%W%ﬁ&%(?vb,%w
& 31210, 30, 60mgkg: 2 M) ZITo7,
ﬁ@&%tﬁﬁ%ﬁ%%u,ﬁuﬁifuiyLume@M;ﬁwuzmm@m;
t@bf%mmif&%:kﬁﬁ%éﬂtoit %w®%WWﬁ~§x&5?u64
mg/kg, EHIRAIFHEIRS T 120 mgkg TH o 72, BHIRMIRSICBWTIE, H5RED
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BV EHES TR AR R DV EEBIIENTY, BIERE, T ERwzgEe,
R G TE AR =7 ARG 08 25 Th o720 WSA DV % AV 7o — iR SE BB
[32]Cld, WSA D 22.5 mg/kg(iAIREE: 7.2 mg/mL, %58 6.25 mL/kg/hr.)% 30 5 C

SIRPIFE S LB, —BRCIEOET, OHOMIA A bR, T,
WSA OERAEHS TRO b NHERIE, —@MICE Uk EIRIC L 2 ERT
R LR LR S NS o BRI S, S HELZECTHIETWSAD
BEMLPREZFIRAAR - 7 AR5 L DRI THESTH I EFTREE 2 ), #RE
LT, BEHZERLEVHEZRG TEZEELONS,

RAEHRSICBWTIE, Ty b@fXD?fo(E’*mg 90 mg/kg), FHIRAFERS (&
A 60 mg/kg) DWW TNIIBWTHRETHIIFED SN d ol T v MIBIT B EREHE
&2, 4 BEEOKS T3 30 mgke, 2 BARFFRAEFGRS TIX 10 mgkg EHEE I N,
—%, FIVORERSF BT, 2 BREOHRSEEEAF)TIX 90 mekg TR
WEBHIMIED SN, EHEEEIT 30 meke LHEE SN, 4 BEREOHRS T 90
mg/kg TIRTHIARE, 30 mg/kg TR E RIS & ORI R)ASERRE 1

2 5T 2 SEREIEHIRME STl 30 mgke DL ECHFBMEARER 12520 5Nz,
T L H RO 4AR), BIRARESQ BTN OREBRIZE W T EHN
&3 10 mg/kg LHEE STz,

FEOEREDS, Tv bTIE, BT, FFBEME I Fluconazole (B E  HiE
Y 10 mg/kg, BB 30 me/kg: 4 BWREROHRS) & i L T WSA O#HERZEEMENT
1% 90 mg/kg: 4 BEEORG)DVAE L, HEAPEETSH S Z PR IN, T,
BB~ OFAEA S Fluconazole & FHRICIFHIEL ) b RS VAR - RIIBMES TOAHE
W, FIIIBWT D, Fluconazole B & UF Itraconazole I FZEM L1 2 T OH%
5HERT 15 mg/kg 2o FYT)ETA FOLEADED O NFADEEH TR SN2,
WSA ClERDZALIZ 2 BRIREOR S TIX 90 mgkg TDA, 4 BREBEORS, 248
HIRNEERE 1B WT D 30 mgkg BLETOAED LN TE ) WSA DEFHEIHER
Y (AR |
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R e L, MEOPRBERIBICHE L T WsA OFERIFE L, 2ok S
) ﬁ&ﬁm@%‘%{‘éﬁﬁ DEDONGVIFREEZROZ LIE ), FHEERLOOH
WM CTE 2 LR AN, BREBOWAITRENTZ, Tz, BRICBWTHHE
RPFFGEIRST5 2 T DRRWLEBENTELDDLEEZLNS,
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EOH EWENRE
BE2HTIERE, £ 1 HTEELHEERBICB I AEYHELITET 5740,
o DOHHHERICBITS WSA B L OFEHAOIMPEEZHS 2 L7,

1. EBRARB L OB
1-1. #HEWHE

RE, 1 HISRAAFERER L RIS WSA, WSA DIFIEAES L U7 € OIS %
w72, WSA DFEEIE, Fig. 2-1 12, WSA OB B & TEMEAROREESNII Fig. 2-2
R L7z fLERIEARE, B 1H, 1, 11 OBBRPEOTISE~NT
1-2. FEBITE
) PRV AFAKTAVIA
(1) FEEOFH

WSA % RIS I ET AR, BORSCEEDKE AV ORTRE LES

WCHWZ,
@) BB L UFEE &Y
O HEGHER
5y b:SDSle FlT v PR HAZATIN Y —#) L Y 6 BATHA, ¥ 1:BHOBHE
WIRE e AT 2 358 % R LARE AT 220~230 g (38 U781 18 Iz BRI L7z B
B, RERIR R A0 CEIR 2242T, BE SSTI0%OHFETCERE, —VIT 1
KFolE L THE L, BARF v—IVA - U8 —3HBEREE CRF-1 & Bk %
BHHEICER S 7,
Vi B =2 A F IV (Macaca fascicularis)(812 & 5 HEE S ¢ MEHER) 4~6 =) & (BR)SNBL
B— U2 L) EEAR, BB PR 1 - AEICEBRREBICHED W L TR LT
3 PCURTE: 2.5~3.5 kg) % SRERICHE L 7zo B, Aeiif, SBimZE L TEim 25
+2°C, {REE 55410%, 12 FR1HREA(7:00 ~19:00)DFEFET 1 LY D@EH T — 7 (70(D)
x 80(W) x 90(H) cm)!Z U L, PMI Feeds *t 5L F% Primate diet #5048 (USA)
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(100g/day/body) & /KEK(BHER) Z 5 2 THF L7z,
@ RS
A, 81 HIRA BRI LB & v 7z,
@) RO > 7)) > 7
@O HEH5-ER
AE, 8 | BT~ ERER & A0 FE TRERSZRICRIL 2T 2 walst e L
5w b HEGHER, BIRNA— 7 2% 513 5 mg/kg (2.5 mL/kg), £O4 513 10 mg/kg (5
mlkg) AV, DTOL) BRI T2 - Wil TZ—F VKRBT T, [RERRES D
0.5 mL DWRIMEIT o720 KHIFIE L, WTRORMFERMIZB N TO XY 5
I EAT 2 720
FIRAE — 9 2%5: 5,10,15,3047, 1,2, 4, 6,8, 12, 24FF[H
FE4% 5 30 min, 1,2, 4, 6, 8, 12, 24 R
Hov: HEEEEBRAERS, BOESVINDS 3 mgkg (GMEAEL LT 1.66 mghkg) &
L, SO SRR 30 55 & U 16 BEOMEEHD 2 EORBEE T4 720
ABRBIEHE L, SESOBRAEMN LDy v a7y FIEERT
LTOMYHSUTFOAY Y 2— V2T, £ 0.5 mL ORI %47 720
BIRA R — 9 A¥5- L BS-BERT, 5, 15,3043, 1,2, 4,7, 24, 31, 48, 72 I
EHEECASS D ¥ 5B, 30 43, 1, 2, 4,7, 24, 31, 48, T2 T[]
@ FAERS R |
K1 TR B ERBRIC I L2 A 5 BT 0 & ) IR E 4T 2 k& L
720
A LiT@z’f:/“.m——)v IC T —FVEREET C, IREFHIRE L V4 0.5 mL ORI
ol £RE3FIE L, WINORMIFHEIZE T bR SR AT 2720
o5 H CEEBIATE 1,2, 4,7, 24 TR
%457 HH @ ARRE, 15 HEH@ ARFAKR
C HERTB L SRRk 2 R
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" 5-H CRGE, RSERIETER 1,2,4,7,24 FER
Fb: ETOFHYWHSOLTORF Y 2a— V2T, KEE#HR”? 5 0.5 mL Ol =47
770

2 B x5
M a5 B ¥ G-BgaT, RS-RmEE 1,2,4,7, 24 R
%5 71HHE ¥ 5 BARAET, RGBIGHE 2 BREIRNIES), 4 REEGEDES)
it 5-H G- BAT, 5% 1,2,4,7, 24 B
4 M 5
MEHS-H C 51,2, 4,7, 24 R
BE513HE OB XRS5 4R
RS- H DG, 5% 1,2,4,7,24 B

(@) MUEEEROFRE

PogEH] (S U F P T L) TRIBLAEFYES Y —(T Y D ERMESR AW
ME BRI 2001, A7 5 —YREA L LTI 4 %Y v RiCiRE 1
mM) (Sigma-Adrich #t, USA),Z AL & LT pH FREIIC 7 = > BR(BAGREL 25 mM) %
VRN T06:(2,500 [HIHE, 15 ) L, %@ EiEULEE) % 547 £ T-80TITHRAF L 720

MSERE, MAEHY ~ 7V (50 L)L, (1R,2S)-4-[2-[2-Hydroxy-1-methyl-3-[1,2,4]triazol-1-
yl-2-(4-trifluoromethyl-phenyl)-propyl]- 1-thiazol-4-yl]-benzonitril -~ (0.25 pg/mL) % N ER AR HE
Mg L LTEAL T b= b ) VA (acetonitrile:water:formic acid =80:20:0.1, v/v/v) 150
ul TEOE # itk &€, ®i58 (MultiScreen @ filtration plate, 96-well format)f%, 74T
W7z,
(5) WERE

WSA, WSADEHARS L BT OMER, Wik a7 F 777 - 7T 4 itk
=MET (LCMS/MS; API 300, PE SCIEX API, Applied Biosystems, CA, US)% fi\v27zH
B 5 D FE 44110 & D 4T o 7me HRHBRFL (WSA: 0.043 pg/mL, (& 144#: 0.0043 pg/mL, 16
F7 %643 0.043 pg/ml) BT OMEIEBLQE L TRLA, 5 M7z7 — 5 idSample Control

58



B & U'MacQuan (Perkin-Elmer Sciex Instruments; Toronto, Canada) % F \» TYUE, HEfE D
LIS FEE (C,), 5#H2EHE DOMAREC,), EillFREERZERR (T,
M (T, B EERDz, WEMBIIDMLIMS+HZ L ) / v 38— b XY FEF VG
Wi CHLER U 7z ML AP EE - TR ] R T T (AUCO_Z;h: pg-h/mL) i, linear trapezoidal rule
IZHEDSWTEHE SN, fEHE E LT, H VDI IZWSA(0.05~45.45 pg/mL), THHERK
(0.005~ 10 pg/mL) 1EEFHRS (0.05~10 pg/mL) ZRM L7z d D% Fv 72,
2) WSA O
(1) MEFEDFHK

SD-Slc ZlET v F3UC, H=s A FNIE, REANDBUET V747 3 Ab 5
B, HiEEREH] EDTA CHLEE L - F v 7z, MAEER $ T40C TREFS NI,
2) FE DR

WSA 1Z DMSO(1 mM)IZ, &M, 1E8iER513 X &/ — )V (1 mg/mL) ISR S T,

(3) WEFE

Sy b, B LUk MIEE 37°C TS5 A ¥ F 2X— bk L7zfk, WSA (prodrug)
% 10 pM (final volume :500 pL)@‘fi%EF{ Ee b L HIITMZ, 371°C TE LI Y FaxX—}
L7z SkiZ, ZNFEN15,30%, 1,2, 55 DEEETT b= MY VEBREMA TRIEZ
LD, WSA, EVE, BEMSORERRAEI O NS 57 - YT LAREESNE
(LC/MS/MS; API 300, PE SCIEX API, Applied Biosystems, CA, US) % Hi v 7z hEF&5E D J5 ik
4411 & 0 IS 2 AT 5 72
3) WSA OEYHEMER —BEFE
(1) FEOFHR

AEE, HEIHIOR L-BEERBRICB VW TR TRICHBR SN B2 S S
NP S g% VAR 3 Tl L-80°CTHRAR LIREEICHE L7z, AL, 115S%KCI, 20
mM Tris-ch‘s 7" 1 mM EDTA (pH 74 % G AMBEOBHETR THEEY A - L
9,000 x g T 20 ZfEly, 0 L% & 5IT1RE, 105,000x g T L7z, TDIRRE
L7z3rny— Aﬁ\ﬁiﬂ %20 mM Tris-HCI B & 1°20% glycerol (pH 7.4)% & T fRAE I T &

59



BT, 370V = L5 EIIEARE FE COlE L-80°CTHlllE £ TR L7,

ERIRKEE, 7897547 vt A F v b (Bradford {#[4], Bio-rad Laboratories,
Richmond, CAY%2 AW THILEFE T VT I v #ElEg & U CllE L7z,

B, BHEXHE L L TIiE, 3-methylcholanthrene (3-MC), Phenobalbital (PB),
dexammethasone (DEX)B & "I — Y liz x5 L72T v PORFI 70V — A LA
(Xenotech LCC, USA) L THW7z,

) MEHE
(D Cytochrome P450 Dl

JFI 270V —AP4S0EIE, KT & OMEREDZE[49] TllE L 72,

I/ 0V — AfEI320 mM Tris-HCl 38 X UF 20% glycerol (pH 7.4) % & tr #% 18 1 T0.5
mg/mlL BEZ &t & ) IZHRL 720 57 006EEET(V-530, JASCO Co., Japan) T400~490
mmDEDR—Z T4 Y EWELIZ, WEAD I 79V —LE—RILKRET AT
RISAT & 4L, 450 nm3B & U490 nm TORIN D2 % % LP450= % 51HE L 72,

@ p-Nitroanisole O-demethylation &%

p-Nitroanisole O-demethylation Wi, Netter$ & U'Seidel & [46]0 F7i% B & UEsclade
5OZEENTHIE Lz FIBHE, 370V —a%2FEAEE L T05 mgmLEat &)
\Z, 5 mM MgCl,, 0.1 mM EDTA, 2 mM NADPH#% & {50 mM ) > FR#R1E i (pH7.4) T 3L
L 7z, p-Nitroanisole (FIJEHEEE, KIR) & X%/ — NV THIRL, 1 mMOBREICR S & Y,
RSN Z 721, 37CTI0O0 M A ¥ ¥ 2 ~xX— |} L7z, fFH T2 % p-Nitrophenol
Xy — LTl Lk o< b 7T 7 (BEEER, RE)THE L/

@ Testosterone hydroxylase 54

Testosterone hydroxylaseffi?4i%, Van Der Hoeven & UtSonderfanDZE1%[62] % F Tl
E L7 0.5 mgmLOEHZED I 7 1Y — & JUGHEE25 pL)id, 5 mM MgCly, 0.1 mM
EDTA, Testosterone (Steraloids, Inc., NH) 250 uM % & €50 mM") ¥ BRRIEE TR L 72,
B 122 mM NADPH(25 pL)Z @M L T37CT0m M A v ¥ ==} L7z,
Testosterone?)> & DL B I FEER T F V(1 mL) T LS@idks a~ + 75 7 (B
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fepr, HR)THl%E L 72,
(3) FETFBIIEAT

I7, ANOVADFRHIREZHAWTREL, RI—HTod 5 LB E S NIHEITL,
T4y P DEZEMEE VOB BREROBOFEEZ T RE L7281,

2. &R
21, FF¥VAFRKRTA VIR |
1) WSA OHEIFZE5IIBT 5 MHIREE (Fig. 2-3~2-5, Table 2-10)
(1) WSA OF RN S IZB 1T 5 M ARE

WSA ~NDORFHIR L T, T v M T 7447, P TROFTH o720 & D7z, TEHE
&, BEERSOMAB~DOREEILERLH»TT,, & Ty b, FNVEDITSHTTHo7, &
DE R WSA SRRSO A S BRE N 2 EBRLT VA, L L, EHEOMH
R, T,A5T v TSR, YIVTISKMEW - W THbB, T2, WSA D
S EMEARANOFEHHBAR T U A IEMESD T a5 v FT2845, IV T245THY,
SR L TR CERA L D BRSNS, EEAR L #IRAIX S (B8 DMSO, HPCD)
L7z VIS BT BIEMWED T,,03 117 B & & &, MBS ILFRIC bz o7z (Vss:
3.0 L/kg)o

WSA OFIRAESZICBT BIEEARD AUC 545 L, WSA B HIRHEAENDOZER
T g4t mEZR L7,
(2) WSA ORELFG BT 5 M

BOKS T, Iy b, FLEDICWSARMPTRIBENR o720 ThiE, BE
BXOVEIZMELNEBNRICL o THPPICEBR SN TNWE Z E2IRT,
WA DTy, 37 v FIZBWT 2.0 BERE, HIVIZBWT 338/, T3 v MT35
R, HVC 128 Bl T o720 BMONAZTTARAFTEY T4 —13TF v T 62%, W

VT 8T%TH VFRORNDBFTHAEI LR LTWVAS,
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P TOREOIRSREOEMIC & 528, HHEKRITAUC P 5425 ERETIIS 55°
WA19%) LTz FBELIZL Y T, W33 0H 25 5.0 RERI~NEN, C,, & 51%H4 L7,
2) WSA @E%E#i—’?%:mmmlﬁm‘%ﬁ{ (Table 2-11~2-13)

1) 7 b |
HEEIR AR 5B & U7 4 BRE DR SHRO MBI RE 2 R L 720 AR O
1Z, Table2-11~2-13 IR L72. BTFOLHICEHE NS,

BRI 512, WSA IER T & 5 & 1, WSA DI FIEIE % -
720 Tz, FOAUC IS HEICHEL THIINL -, HORSH%IE, P2 wsA X
AHNT Do 1o EHEADMAFRERE <, FICHECB VW TRGAEICHE L THEmL
720 UL, TRTOZIEFHETO WSA O RIF LI E ZR 2R L TV 5, BEIERT I
FEVEARIC I L TR R IR E IR, 2 LT, 20MnEIHSEICHENET 5 &
D v, FEHEAROMAPEER, EL VEICBWTEWERD ) P2/, LaL,
WSA & ABHIERS DI P I IS I A SN h o 7o, WSA, TEIEE, BRSO
I AP RE VBRI A O Nl b o 7o IETEER O MR EE I HED AR 5-1%, %ﬂ%%c:%w
TRRED T 7285, TAUIHED CYP3A T T 7 7 3 1) — DEEE BICERL Tw»
bEEZLNS,

(2) v
F%%ﬂ)ﬁl’ﬁﬂﬂx'—iio LU 4 BRRO RS HERO M AP B AE % FERR L 720 #ERDFA
1%, Table2-11~2-13 IZ/R L7z LTO L ICEH SN D,

WSA DOFIRMNFHFIRS-H WSA LR P ICER SN S -0 &SRB LR,
WMIZBWTC, T v PXVEV, AUCIIIRSHEITHE L THEIL 72

ERAOEFRERE, WThoRSEHFECEWTHRGHFPEWETRL,
AUC (3131335 AE B LMLz, $72, BHEEOMFREDOHEE S S BT
REBHIRIFEEZOND, BEIEHSOPHRER, £EFRFEL BAETTR L7,
b3 B ORI 5 BT VEARRY Lo L 72e WSA, TRTEME, 35 0F 1585
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DML IIMREITA SN D 572 WSA DIEHRS T WSA, (G, B L UBHER
SOIMAPEEICERIIFEO N o7,

2-2. WSA OfUEH: Il TDZHE Plasma conversioﬁ (in vitro RER) (Fig. 2-6~2-8, Table
2-14)

WSA (I T R & B CHER A IE R RICER E N2, TRTORERMICE
AT O WSA, FRHAE, EHEERORIEE I UCHIARO WSA DOiREEICIZITFEL
o720 WSA DHEIENOZEHRIZIE, FEHFD SNz (T, 025,085,075 55 T v
N, B, BN ZORERIE, RHEEANOIMKGHERIZEWTE ME Ty P XY
IEWS ERRLTWS, 2O, MiEFico X7 7 —EHHEIFE (1 mM paraoxon)
ANz 5 ETHmIH SR, WSA OFBENDIIRGHRIZT AT T —EH5R S
LTCW5ZEETRT, WSA 2 SIEHENDORE R I T5S0% (50% D WSA 251
HRICZ R S W B D TRHME S 1, SO0 TITIZE L\ (141, 175, 1.60 77, 7
g b, B, B b) ZEPHERING, 8o T, WSA D HIEHEEAN DRI AR
RN B Nl Do 7o TR L 72 BB, LOMS/MS TR &, 2R 2
NI 5 CIEEAR L R TH H 2 L AR S N7z

2-3. EYMHEER — EEFE

T VREYNY, —EICF b7 O — L PASO OBRFENH D I ENMONT V5,
DI &, P450isozymes (2 & o TR S N A EHOEHZ A L THS T 5 FRICH
BE b,

1) BEESHE  (Table 2-15, 2-16)

SRS R T A R I TR DY WSA % 2 BHFHIRARRE S 2 1To 727 v
M, TV @E5HE: 10,30 B X U 60 mgkg) DIFEE AW TIRE Sz, FVIZONT
i3, 4EOEEHEERTRIZOWTIEE ZFEE L7

M5 » b Cld, testosterone 2P-hydroxylase & 6B-hydroxylase i&47% 30, 60 mgkg T
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FEI Nz, ZOFFEIL, CYP3A subfamily ~NDOFFHEDTREEELZRL TWAE, E51
CYP 2B subfamily “DFEDTFEM % /R T testosterone 16B-hydroxylase activity %% 60
mgkg TEHFE SN, —F, BIZBWTE, WihoSHEIS Wb testosterone
hydroxylase activities 13 —¥]FFE S N 22 o 72,

HIVIZBWT, testosterone 16B-hydroxylase {&14 & p-nitroanisole O—demethylase &4
X 10 2°5 60 mg/kg TFHE XNz, T, CYP2B subfamily DFFED T HEM: % RE
LTwW5, EEMAFETE, ERRTERESNHFEIZITEBE L2, T VIZB T CYP
2C X CYP 3A subfamilies DFFE % /RIL T 5 testosterone 20t-, 2f-, 6B-hydroxylase i
WOBINEA N olz, 72, HEIT) PIVDNLE o7,

3. EE

AT, 2T, 1 EHTTo 2HERBICB T 210 WSA B & RGO
ErilE L, MARSEECL, mmﬂi;;%f*—ﬂ#%ﬁfiﬂﬁ?@té(AUC), (T, % B H
LEFSYa%i5 4y 7 AMBTEIT o720 TOFEER, WTLOBY, #5HEICBW
T WSA FESHERPICTHE L TV AEPHER SN, T, EHEEDOIRER C,
AUC & D ICHBAREO S 28MBRL, WSATRESHZOT T F T v 7h LiEHE~D
ZHIE, R PP OEPII L ENTWS Z EDHERENT,

F 70, EHEROEANOREZ L, T v MNT, . BOKRS 3.5 B, FERERRES 5.1
BRI L T ILE R (T, - FVEDRES 12.8 B, FERFIRARS 9.8
By, 1H1EORS TRAMDEIIESNS 2 LIRS, FR0%5TON
AFTRAFTEY 54 —BAWIRDTRIFTT v TIE 62%, VT 87%TH Y,
B L TR OEET & - C b BIRAIE S O5& 0 0%V LIRSS 5 h 5
AR EN, BOEEAC L 2EBORDRMIITH 25 2 EDHR SN2, BED T V' —
VREY) O b CTHEIRE S RE R FCZ & B L TH EEL D BA TH 5[15]

PDEOH N2 FAWRBROERD?S, WSA OFGI2L D, Hikkide b TOERKRIC
BWC 1 H 1 A% CHRAES, BOHS L DI T5 R BRMRTHONLIREHS

2ETIENTFENS BEDT V= IVREYTHE ARY M VO RERL ICZ 1,
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ISR D B W2 OFIRARSIETE R WT &, #HIRAIRSHTEET BA b LI BT
L E&NB FCZ IZHEANRY PIVASRCHRIZ, 7TARVFENZFEIIIRP VI L
RFERETAL, IOEFHIIAKEV,

Y& AV RORSRES L OUHBIRARRE SRR oW T, AR & € 0#E
Fi % Table 2-17 3 & UF Table 3-2 1271 L 720 #EIH%5- T 30 mg/kg #F T 28 H 12131
A CEERIEERD b2 was, 4B HITISR, RIB I CHEEAPIRE TIId 5055200
bz, ZOROMAPEEIX, C,,2%4~6pg/mL, AUC A% 55~75 pg.hr/mL Tdh - 72,
F 72, 2 BEOFRNFHRS T, BETIEH 5530 mgkg THEFRD LTV
 Be ZOEOMIEEIL, C. 7A%8~11 pg/mL, AUC 2% 85~127 pg.hr/mL & #E 1 51
JOVBEVREREEZTRLTWAS, o T, 2 8HES DS, Cu % 8~11 ug/mL, AUC
A% 85~ 127 pg.he/mL BIE DM IRE Z 82 5 L HEHPREBL, 4 @Fﬂﬁv?ﬁl—‘}l 03 Ew
EETOBREFPLELEES N, 72, BOKS D 90 mgkg #(C,,,: 6.2~25 pg/mL
B L U AUC: 103~281 pghr/mL)iE, FIRAS D 60 mg/kg #(C,,.: 13~30 ug/mL B &
U AUC: 190~480 pghr/mL)& FARICEVEREE/RLTHY, 28H & D BAVER AR
bz, TDEHIT, 4 i@%ﬁﬁélﬂ?ﬁ"—i@ 90 mg/kg #, 2 BEFIRPIES D 60 mgkg #f
FHEEICHEETTHETHY, 20 C,, AUCHHHENL7-BREEZRL, HEAOR
SHCOEBEFELMEBATRL TV A,

F 72, invitro \2 BT A IEEF TO WAS 2> 6 FEENDORIREIL, T v F TRREHRE
BASE VA b EHIVIZIEVEWSA D T, . & b 075 %, IV 08574, 7 v F 025
YBTRENSZ LS, BYEIETT T 7 A Vi, & FANOIHEEO S TIE VAT
BEBEVWD DTH DI LRI NZ, L L, WSA 2 bIEHAEN DRI % KRR
EEIHEIC L A EIEAS N Do, Tz, Il E 370V —AICBIT S WSA DI
etk g AV 7RSI e RO R O, IBEEEDP O ORFICB N THVITE MSE
ViSy — U ETRL, PASO BEEIRBEELREEZR L TR W EPHE SN TV S[21],
DX, EEEIIASNEEESTE L, WSAE L H 1 ARG THREeRT I LT
WEETH ) BRI BV TAE AR AR HEL %L bhi,
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BEREMANDOEE, invino KBS BREERBRTIE, TEHEAED CYP3A4 I
EM (IC50: 1.4 pM)VE, Htraconazole (0.46 pM)&k D 88<, HHEAOEYHEEM I
Ttraconazole & D 83\ Z &[31, 60], B LN CYP3A4 10T BHEAE 50%HMHI & LR T
OAEZNIEEE % T L /=834, Ketoconazole, Itraconazole, Fluconazole IZHEZL T
1/5~1/115 (50%Mii|& Ketoconazole: 0.04 pM, Itraconazole: 0.46 pM, Fluconazole: 17.3
uM, WSA: 14 pM, & RA 28 B /50% M il & It Ketoconazole : Itraconazole :
Fluconazole : WSA =94.2 : 3.08 : 3.78 : 0.82) £ 725 [2, 59, 68]. > T, BEFOHERIIC
H# LT WSA OB EMAOHEER O HEHEIIEL 7o TS, CYP3A4 N Ol
R, BRICBWTIHICEN ZHA L TWIEENSZNI L, BRUHHINIEY
121 CYP3A4 TR#ENBEYNL WD, KRERBEEEZ->TVWS, [&2T, IO
BERIEEWEEZ D, ‘

YRR RICHE LR ITREEE, #5 Y MIBWTE, WIhoRSFHERK
BWTHRBEINEN- D, Sy T, 30, 60 mgkg T CYP 3A subfamily ~\D
M OAREMAS, 72, 60 mgkg T CYP 2B subfamily NDFHDOWREMNRE S NI,
HIUZBNTIE, CYP 2B subfamily DFEDOFREMEZRM I N2, EEMIRFR THRIC
ZEE LTm. HIVZBWNT CYP 2C Xid CYP 3A subfamilies DF5E 27K T S 2L
BENT, HEEDIDNDNEN o2, TORKEND, BRFHITIIHEEOH DFIVR
N7, WSA CEERTHAINZAHEEDOEWENIZ, CYP 2C Xid CYP 3A
subfamilies DEFEEA 51T ENDNTNEHDNL NI &N 5, BREAFFICEEAND
EHEOBRICORA S EE X 5ND, £/, p-nitroanisole O-demethylase FEFEITDWNT
B35 e, Sy hEAWE FCZ BE5IBNT 2 BEEEOES (Table 1-5) T 30
mg/ke BET 162%, 4EE#%5 (Table 1-6) T 10 mg/kg # T 138%DEMMA R 5N TN
2, WSA I2DWTIL 2 ERI#IRNEG RSB W TREM RO 60 mgkg HICHNT
LELITED SN TN, FCZ 13, BEOHEEEOR TREZEEOomWE)pLL
THISNTWNDA, WSA I3 FCZ & DERAOEEIPRNEEZLOND, Kz, BHR
SHEICEET AL E L THIT S NZREMEMRBIIBITS pentobarbital-induced
sleeping time DIEEICDVTIL, WSA KBWTFCZ ¥ KCZ KVBEETHD LGS
NTHDPB2], ZOBREZEMITTNRS,
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H3H Wl EPRERRET 50 OEMFEEFNF
WSA L EUFHIERFEOEN 2 IE L BG4 1B L, T TEFOER oK

Y OBIRPITE 5 L ARIR AR L, S HICEMNPROON L MAEEZHS 2T
%720 TRRAFRIR 510 & 2 S BYYEDERFTE] 2~ 7 ABREET TV ERW TR
L, bbETLREWEZHERET LI LR A,

KIZ, T v MEREETIVEBWH L SN HETH 5 RN SEICL o
T WSA & AMPH-B DEMMEDS L ULEHIZ oW THEFHEIZ 1TV, HDETEDD
AR R L S FERE L 720

L. SHRAEEHEIC X B candidiasis £ S BUSE OBFHEOHE

— 312, BEOPEEIICE, KEEICZ LY, FEEEY, FEEsEy, 2o
B CHGERE TV T A 3RESI ST EPRER S OHE V. I L D&
ROy FO—V$ B LI BERICBY U EEFIRNEN21T) S ETHAHEE
WHETdH 5 75, _Eﬂ#@%sﬁc:mxﬂi#ﬁc:%ﬁ LWeENT&, 2T, 2D L) %1t
%%Kl%@%%?Wf@%ﬁ%ﬂ%KL,%%®ﬁﬁ%%$i<ﬁ&w,#O%%ﬁ
AR & FIBCHERR T 5720, FHRMFEGIKSIEEETVOREZIT 272,

1-1. EBMEB X UHE

1) B |
IMmmmk@iﬁi%%ﬂi}hm%mﬂ¢mmﬂﬂm,@ﬂ%@#@ﬂm@Mwmz
(1H-1,2 4-triazole-1-ylmethyl)-1,3-dioxolan-4-yl]methoxy]phenyl]-1-piperazinyllphenyl] -A*-
1gmmmmm@mt%L,ﬁ%iﬂﬁm,mmﬁtAE$@®E@%$fﬁéo

2) REEIY B L CAFE SRS

ICR ¥ A(AARF ¥ — VA N—th)% 4 B4 THA LT, BERTR, #RATT
—FVEEFR AL, 313 CEROBEYHPIC, BRo—ERESH T — T VEE
> A A IR T 0SB TEIRAE AT BT 2 B (IR E 20~25 @) % BRI B L 720 AT A
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=1 bfﬁb%ﬂilm 2242, {BE S5E10%DEFE TR A — K3 — METF— T2 1
LT OPRELTEHE L, HAZ U 71 BERfEE CE-2 & WA KK (Gentamycin sulfate:
25 ng/mL & &) % B EICER S 72,
3) BIRAAY T — T VEEFN [14,22,41]
25%FY) 7THELY /= )VER (02~03mL) DOEENIESICLYRKEEL, HE
%, MEEEIRICA T =TV RfbE=VvElF 2 — 7, SHE 0.9 mm, PIFE 0.5 mm, SV35,
Dural Plastics & Eng. Pty. Ltd) % A L7z A L7247 7 — 7 )V % FIB O T HARIC B
L, # 7 =T VO—d% B THMEE L CEUZER L &R LT ERES Lz, Bt
STy NEEEL, AT TR Tl LT — VL, VY YR
~ 7 (Model KDS220, KD Scientific Inc. USA) (ZH2#%t L 0.1 mL/hr TRE L 720
1 EFE
ATEREE,0.3,0.6 B X UF 1 mgkgh D 42T 1 BESICE L7t LT 5%DMSO,
5%PEG300, 10%HPCD DiRif % #H L 0.22 mg/mL(l mg/kg/hr)DEFZHEL, 61
B TAIRL THEH Lf:oifri k2 A EELTOl mU/hr OFFET 1 H 24 BRI Y~
VR ¥ 7 Model 220(KDS % #)% FIV T A 5 — 5 b % 58 U CHHIRA~NTEA L 72,
5) JRYeB X UREM T
REY I, C. albicans CY1002 %% VY, ZORFEETZ 6.8 x 10%mouse & FEHHR
S OHE Lz IGEICIEEER L LTH % N T\ 5 Itraconazole (ICZ) % (&1 (5%DMSO,
5%PEG300, 10%HPCD M) T 0.22 mg/mL & L 24 mg/kg(1.0 mg/kg/ho)BEH & L7z,
L 5IZFHR LT 14.4 mg/kg(0.6 mgkg/hnB & UF 7.2 mg/kg(0.3 mg/kg/hn) W Z FHE L
2o WEESIREOHEICERBE, RERKOER, FEOREMEFIIRE TR F‘f
| HIGE2 12 81T B Calbicans DFEE, C.albicans DRERODIREE, Kupffer cells 12 & 2HE
%, SAEMHRORE)ZHV7Z,
6) FEMRRFERIMER T
FET- TS B e BT A L ki, TR, BEfm L 5%ty <Y)
UL (pH 6.8) TR, HE Jef & U PAS BB 2T v, AR I L 72
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7) MEPIREOHE

HRIERD Y X 15 IEE VT 24 mylkglday(1 mg/kg/h) DHS-% T2 R L THT v,
NSO S 305, 1, 2, 4, 8, 12, 24, 48, 53, 60, 72, 74, 76, 80 BR{DK
A CIRIML L 72283 We/point, [F—Bh¥ CHEIRIN % AV T, ks 0~ 757
- ¥ V7T LEVERESHTEE (LC/MS/MS; APIT 300, PE.SCIEX API, Applied Biosystems, CA,

USHZ L DT o720

1-2. B (Table 2-18, Fig.2-9, 2-10, 2-11)

ICZ D#5-F&13 0,7.2 mg/kg/day, 14.4 mg/kg/day, 24 mg/kg/day (0, 0.3, 0.6, 1 mg/kg/hr)
TAT 2 720 FER T IR TIERDIRIE T H 5 FIYELE B HUT Table 2-18 IR L7 & 9 IR
PR S N7 (p0.05), ¥ 72, BB L 25t & LT, BRI B O MM~ DR
SR | I IBE CHB I EEERICbzo T LN, IHEDKRE {, fiIKLTWw5
FARIZEICHERIRT, BWREIER L Tz, T/, BOLBER ORI IS RAE A
ROBEHEPRO bz, 260D MBIRALIL, x5HAE08INCHEE L TEFEE
GURh LB, BAR~EEBSNTWE, poBBREET2L 1000, 72
mg/kg/day ﬁmifﬁfﬁﬂk EEEREIROBEANRLE L T\ 7228, 24 mg/kg/day %‘E%‘w: BwTid
BEEEIRD b O25h T HICRMEDOERENCINIRD oML DA TH Y, FREICIIFE
DN H o 7RI BT A HOBES X T MUITER L 7 SR OB HEIZF I
SRR TR b, & O, 24k 5B CHEALRANE LR ORI & NSHHC
WL LEEZ bz,

STHREE L, CORMFBEARD SNEWIE, BiICL VBl GELZT, ek
SR ARAE R B LT\ 7o, ICZ 5 5B TS AR ICHIBI LT 25 OB b Bt
ENTHEY, THPEFIHETOVL DEEZLNRS,

—RRIZT U — VBRI TR b LA BRI B 5 BRI OB, BRI 7 1330
5T Do 7o MLFIEEE I, 24 mg/kg/day (1 mg/kg/hr) 512 BV CHIRAHHRE 1A 8
SR DA & 72 BER E T 0.302£0.081 pg/mL DR TRERIRE & HERF L 72,
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FROERPS, AV IFIET YT AEF VKL ICZ D 24 mg/kg/day D 24 B HIHHIR
PGS0 & 0 0 R BB RS S Mo $ 72 ZOHIER, IR D% Fik
1S T T USRI O LI h i R 5 AN (MRS B T LTk D AR E L TR
DB DI DT 5 & & B THE Uieo 20K, BHELE T EHI0

HWEEY 2 AT HERD in vivo TOFHER L L TERD THERZIEFERBRFELELS

N5bo

2.  WSA ZHWVIHIRAFFIRSC & 5 candidiasis B X U aspergillosis 4= 5 BESE
IBEHRAER

2-1. KEMFE & RBIT
1) BEREEY) |

WSA, WSA DR, WSA OIEE#ES, 3 & U7 Amphtericin B & iV 7z, WSA,
WSA DIFHEAS & 0 WSA DBSIEAOLEL RS, %15, 1, 11 ORRWAO
I 720 WSA & Z DIftEFOHEIE, Fig. 2-1 IR U720 WSA DIEERERG DS
ER 1L Fig. 22 WC/R L7, Amphtericin B 131b% % % (IR,3S,5R,6R,9R,11R,15S,
16R,17R,18S,19E,21E,23E,25E,27E,29E,31E,33R,35S,36R,37S)-33-(3-amino-3,6-dideoxy- 3 -
D-mannopyranosyloxy)-1,3,5,6,9,11,17,37-octahydroxy-15,16,18-trimethyl-13-ox0-14,39-
dioxabicyclo[33.3.l]nonatriaconta-19,21,23,25,27,29,31-heptaene-36—carboxylic acid &#RL,
STE924.00 DRIZIXIT & A EBET B VWEE~HEEHB OB K TD % o Amphtericin B (Lot
No. FZV1270)iZ Sigma Chemical Co. (St. Kduis, MO, USA) L DB A L THEA L7z,
2) REEY B L UCHEE A

M F344 fisher T v FUKE: 50~60 g, BARF v — VA N—th)% SHEFTTEAL
7o BB TR, WRAY F—F VEEFMZEL, 1313 1 AROBEMEFIZ, B
D—fE kAR 71 5 — 7 IVER B % 0 B AR OB IR AR 25 B 2 B 2 SRt L
720 HoERAR Hr % A CEIIZEIR 2242C, B S5E10%DEAFETEER T —VIC
| BFoRAELTHRFEL, BARF Y —IVA - )N BERE CRF-1 & BEKEK
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(Gentamycin sulfate: 25 pg/mL & )% BHICEBINE &7z, O EFETOZH S
tx%yvzﬁﬁm%%wtomﬁﬁfmﬁmﬁMm xTERRE, IEEREL DITKEE S
pLe L7z,

3) BIRA A 7 — 7 VEEFH [14,22,41)

Ry RNV E T — VAT (15~25 mgkg) DIERE V‘fo'—?ki BB, YLEEEIRICA
F—7 v (ELE=VETF 2 =7, 5HE 0.9 mm, WFE 0.5 mm, SV35, Dural Plastics & Eng.
Pty Ld) 2B A L7z AL T —FT NV EEBOE THEICEZL, 77 —7 VDb
H—WiE TRz E L CHEMER L B LRz e LB Yy b E
WL, HT—TNET—F—ITBELTY =~ VIZERL, ¥ ¥ IR Y7 (Model
KDS220, KD Scientific Inc. USA) {235t L 0.3 mL/hr T 1 H 24 B¢f, 7 HREEB L 720
4) &5

WSA 1%, WEEEFIVE DHIZ3, 10, 30 mgkg/day, AMPH-B i3 1 ¥ TV FREET NV
IZi% 0.3, ‘1.5, 6 mg/kg/day, 7 A OV F N AFEETIVICIE 2, 8 mg/kg/day e G HEZRRIT, 1
B5 e L7, e LT 5%DMSO, 5%PEG300, 10%HPCD DRz HH L 0.22
mg/mL(1 mg/kg/hn)DEHFE#FEL, &5 TR TR L O L7, 3BT 2 B %

#LT 0.1 mL/hr OFET 1 H 24 K], FF7 HRIOM > ) » VK7 Model 220(KDS
HENZFHWTH T — 7V 28l L CTHEIRMA~E S L TEA L, mMHRENERICIE 1
B3 HEAEL, R—4%M4T WSA D52 E” L7
5) e X UFHE A

FEYTIE, C albicans CY1002 (A THEB IR 4 x 10%rat), A. fumigatus (JEFHEE TR

iRBE 1 x 107/ra % RAHIR & 0 425 L7 {GHEIZ1X WSA (C.albicans: 3, 10, 30 mg/kg/day,
Afumigatus: 3, 10 mg/kg/day), Amphotericin B (C.albicans: 0.3, 1.5 mg/kg/day, A fumigatus: 2,
8 mg/kg/day) % EHEIZER S THWZ. m%xﬂ%wﬂzﬁc AT HES L ORERT A
¥, 77, 50%A RhIEEE(ED,,) % Probit {EERLE) [B21IC L D HEH L 72,

6) MHEHIHEEDHIE
WSA D5 [ (day 0), %54 HH(day3), 7 H H(day 6)IZFRIL L 72iff 2 AW T,
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fikra<x b5 7 - ¥ U FLABEESHET (LC/MS/MS; API 300, PE SCIEX API,

Applied Biosystems, CA, US)IZ & D 172 72,

2-2. ¥&5 (Table 2-19, Fig. 2-12, 2-13)

WSA #%5-TiZ, 10 mg/kg/day (0.083 mg/mL &)L L OG- Tid 7 H B OEIEHIC
T A2HWERD 5NT, 0.05 pgmL Ll EOMmMAEEZR Lz, F72, &5 BT
REDER TIXER, FECEEOFEIIRD SN h o7z 3 mgke/day(0.028 mg/mL
B TIREGERT I TICH VI FTETTIVTIIEH], 7 ANRIVT I REE TV TIL 4/5
EOBWATEC Lo S OROMAERER, H5Miatks HH XY 005 pg/mL ISEL
TIRZEEIREL 2072000, MHO 3 HEOMAEEIZIZIT 0.02 pg/mL T o 72,
AMPH-B OF 5BV T, WTFHOREETFVIZBWTOERGHETRETT 5
BYHED SN, EARICBITAECEYIE, FE FRIEOIFEIROLNT
FghOSHER S N2 b 0o, JEK, i, BREOME 2 & AMPH-B DRt % /R § AT R
SN, BYBRIENETODH S I LRSI,

PLE®D X 512, WSA $#5-Tld, HEARBI AT BHOEEDPHERR SN Calbicans 12
5t LT EDy MEI31E(T 5.5 mg/kg, Afumigatus (253 L T D EDy, fHI3131T 3.41 mg/kg T
B, EEEROB/INEINEEMECR Y Y VT, TANVTFO -V AIEE B IZBLE

0.05 pg /mL A2FE & HEFE SN 7ze AMPH-B Tld ED,fEIZRD L H 072

3. HH

HERED X ) RETHEN R RGECHLT 5720, fHRARFGRG €A L, 18k
DHEHIFIMETH B EF AT TS FOY LTS N BARIC BT 5151
SR CER, TS B 1T 2 BRI 2 ISR 72 & 25, EENRBD LI 5
LI B 02 8Lk D2 LATBER S 1L, IO L WHETH S Z L L L 2o
2o F 72, MBI BITAEYIER T AR EDETHET 5 T, WHITR
REMEOIGIEL 5 2L T, REW LA Z FRICEHES 2 A REL B o7, &
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o, MRIREEDZEM Z M U 24 IR WEIRNFEX 52179 2 & T, EYoMdigiE
—EWRBIRDZ LA L 20 0 A 73R 0 E Y & SRR T AR
D invivo FFIHRE LTIHMOTHERTH B Z L LT,

Itraconazole DIZ5HE 24 mgkg &, 50%BIEE (LD, (LDs,: iv J'46 mgkg, %40
mg/kg)[69]1DF) 12 HET 1 HA ) OIREHEL L TRBO TEHVHELZY, EiRE
S % VT 24 BERIRRG L CE CREIRMNFEBR G- 21772 ) 2 & TEY DM FiRE %L
FRRBEL L DB AR T ICHERF T & (19 0.3 py/mL #EFH Z L AERR SN, R
&L THIER BRSNS 2 LR &, BRI FRBUR 55 33 M 2 R S & D 3ER)
b L, X OICEHEMEEDIC OV TOFIRAE G IC L 238 - BEMZFFETE 57
EThHhAI &AL,

B, TOREE, PEOEYTRELITO IS 2B EVEDDORENHDOR 7 1) —
7 ELTHHERT AL EEBICAN, BEYFHEOL vy X2 B THEN =
iTo72,

K2, WESL S NTHEHIETH % 24 BRI EHFHIRAFERIR S TR AW T, —&I
CHEFEMIC M S 1B T v MEEE T VISB B ENOMBE LB, b TEY
DI AR & FERE L 720

WSA 3 H v VI BLUITARVENVAEHELIET v FETNVIZBWVT, 10, 30
mg/kg x5 TRIBTHIIED ST, ENEFTH 2B, FRICEEIERO o : s
ey e, BIERERFELL RO BT VR, foT, HHEARIREETY
H5%, L L, AMPH-B Tid, ZEZIORE S N-HE THIEIZ L ZRTHHER SN,
sshAE L BEEAENE LW EPTER SN, DL EOHERD L, WSA DFFIRNIZS,
FOHS & D ICHEREORD SN VAR THVWIIRP RSN, AMPH-B B LT
B % DT WSADH ¥ VI BLUT ANV FNVAEFEIIEIIB T 5 IMAE
i/ NS L 0.05 pg/mL LHEE SN, T/, BRGAIHOREWIREAARIRIC
FEL WSS, BAEEDFED LT, BRI omREFHERENZRT L
THETH L Z DR INT,
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F 7z, IES[7911E, WSA OHEIGEIZ DT in vitro (25T WSA DIEMRIE
JLVHEEANRY b7 LeiEb, ERHMNABREFEREE CH 5 Candida, Aspergillus,
Cryptococcus DA, TEVWIFHEM % K> Histoplasma_ capsulatum, B £ U Blastomyces
dermatitidis {Z d XK Z 7R L(MIC: 0.001 pg), € DAE)R13 Itraconazole & [7]%F T Fluconazole
Lhignwz s, BLU WSA DIEHEARIE C. albicans ® FCZ THAEHE B & U Zygomycetes;
Absidia, Rhizopus, Rhizomucor spp A3 UBENTZZIRZRL, WSA B&gEr U5
EICBWTEL, #HRAFRS L BITITITFEFELWV ED, 2T 2 e z2mELTWE, TN

EREOHS B L UHIRAES BT RIFRNA TR, FEY T4 —DFEREZER
bNb, Fi, BEBYRIEFEFLZVIIEFELWT AWEFVAE, &817 ) 7 a
v 71 ZFEZ BV T HAFN R L TERRIRE S h T2,

ik, LTo L) IcEHING,

LA L AT FRCERM S A 72, # LWEHIRERE, §4b bRiREEEE O
IRAFF R 54 BRI IR 58), AR PIREDRER, FHETER & L ORESMMS
KO R % BV B 37 L VLA A b ORFIEE & FEST L, M A O 4l 0 v 384 % B
ETHEED in vivo ﬂHﬁﬁ‘ﬁZt LTOBMOTHERATHL I LRI LTz, $72, ZOHL
WHEE VT WSA OF AL EEE 21T % v», WSA i Amphotericin B {ZH L T
TEWIE <7ﬁsz§cm§%iﬁif3§)5 ERNEE L7z, 512, ZoREHEIZEROIM
iR 2 FUEBAEUTICRED BREHEKS C& 2 20 EAOBEROS TR TH S 2

DM EENERETHH Z L RSN,
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#£3E REEE — UFELIBRRERREOBMFNRERB L UEE —

WSA DLEEMHIZDOWVWT

WSA DAERALBRIZOVTIE, a"‘D?fo:bctU;;%B)ﬁl’]&%@wa“ﬂmxfﬂi IZB W
T, WSA IZESL »ITIEEARICER S 1, g_mﬁ'l'ifiﬂittfﬁiﬂﬁﬁwm P EoF AN
FLNAFTTRAZEY T4 —(BA)ciﬁT&;fEt@fa’aoto WSA 2 S EEEANDEE
() 7 2RI 3T TS0% (50% D WSA 2SI ﬂ"?fi‘léhéﬁ TR L& 2 A, =2
O TITIZE LV 141,175, 1.60 47, T v b, ¥, b b) EEIHSN, WSA
D S IE AR D BB 2 I 2 v 2 E AR S vz,

FHOBMEBIIIOWT, BFOREN LTV — VREY3M, Fluconazole (FCZ),
Ketoconazole (KCZ), Itraconazole(ICZ)?D RAERE I S H LRI 24TV 7 V' — WARIEH D
BOBMOBFM LM EHEMER L, 7 v b TE, FCZO TR IL2:H x5 T30
me/kg, HEBIIESTIX10 mgkghh LT, BIERMEIZ4E %5 D30 mg/keg TRD rahf:o
F 7, YV TIX, FCZ2BM%E CTIIIFEEDT1S mgkebh b, FIE#HEAT100 mgkg TE
Do, —H, ICZ@“‘?L)UZLFE]?X'—?—“C (R HIEA40 mg/kglh £ T, FFEEEAT100
mg/kg TR b7z, KCZO T v F 25 T, #2200 mgkg, BIE A0
mg/kgbl ETE® 5 7z(Table 3-1)0 DFERD S, BHAFED T V' — VR3O L %7
Hidds@mcd 0, FRESHEM, MR, B - BIgEEREMm, RERDE
N E)CERS b, FCZTIRIFHM, ICZ, KCZTIRRIFFHEOREA LT WI L E
VEEL7ze AT UA FRIVE y%)ﬂz,‘%&w%ﬁ’;%«czc:a‘swacz, ICZ& 5 D
LMD LIEBICHRE SN TWA(8,71,73]e T72, T v MV NMIZBITHHEIEIARER
IR LTk B A, BERSARIEDSS S L AT E L,

WSA DHNEE % BET 5012, RS HFEREZ, BIRNFREGB L UED
5.0 2 BB TER LT, FORBE, WSA OFHIREFOT V- VAREY LRZ o1
HEEOZBERIZA SN o072, FCZ BLUICZ LFIEk WSA T, EIHFHLEIE
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ZHEER AR b7z (Table 3-2), ¥V % W72 2 ”D&%ﬁ%obﬁéﬁ&%m
B9 % L (Table 3-3), FCZ,ICZ 13 15 mglkg 506 b 72T 4 RO LEFHFRDOLN
JEIEA DB TR S NT29Y, WSA TIRJFEADFEIL 90 mg/kg #5 TOHHFER S 1,

R O% S, 2 HEHERAE S RBRICB W T 203N 30 mgkg UL EOHS T
HRBOOLNTz, 72, WTRORSFEEKIIBWTHIFE, BIFB LTI 0ZE{LISE
H3 5 R AL WSA 1L L BEEIEA LN D o7z, T/, FCZ R ICZITH
BLTRIBEZIE LD L LRGSR NOBEIRETH - 72,

$i: B BEYRE R IRET 5 720 DR SHBETE

MBEWIED L ) RETHN LIRS EEZTNT 5720, BIRMNFERS ZICH L, 76k
DIEFNHIEIEMETH B EFHEIZT TR R, FORL LI S NRERIZB T 5 1F8)
BEERCE I, BRI BT 2 BRI 2SI 2 e 25, EEDRD LNL
DIRTCH OREIREO L BE SN, MIBBRED I WHETH L Z EFHL N LR o
720 F77, EHIESICBITLEWICERTAZLI GO ETHET A LT, WEA
EEIOIIEL T 52 8T, REWL HMMEE RFHCEFHET 2 = L ATTREL % 7,
e DS 2 L 24 BEREE AR IR G 24T ) 2 & T, EPOMPiREZ
—BIRBEICRD Z EATREL 4 0, BEATE 2P BI OV EY & E R FIRS SR
invivo iR E LTHMDTHERATH AT LMLz, TOHFER, MREZ#HME
FREHEUT, AU LECEO I LD TE, BHEOREB TR 2REZSIHI L

DA T o 72720, PROEY CRRET LS B 2B VEYOZ VRO X 7
J—= v 7L LTOERTH L, &OICHRNFERESICEY, [FEIPFBDoRPD
BEAOTD LN WILAEE] 2F0 2 LA EEE 20, HME2 B L /ZIRETER
AR TE L LR INI/OREBOYLR e AL L7z,

FEST S M7= FaHiliE 2 iV, — RIS EFE ISR S B T v MEEETIVICE
F AW OMEFILE L, HhETHEYOMPIEE LR L7o/HER, WSA X AMPH-B
LI LTRSS HERNE D, WSADA Y VI BLUT AN FE NV AL FBIHEICS
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A MAERR/NERI R 0.05 pg/ml EHEE SNz, T2, BB OEYIREDNE
WEEEIE LR VWIEEIE, B 2RO SN, By M E s fE R
&MY ECERTH D 2 EHHER S N1z RIS, BO/G T TS HFIEI
BWTHRBIFLRMFIRELRT I &5, MOIHIRNRRRGET BT, HepIl
MAREL &Y, ZOBRIEFORS TMHRELHERL vy, DRI ZAME
FEDIEETH A Z LR S N7z,

b b AT E E L 1 E R ORE

WSA DL LT X 9 ITER LI

IR RE TR % 24 BRI BIRIE AR ST 5 & & 10 & VBB R &M L T 5 %47 -
PSR, RO RN 005 poml LEE SN (Fig
2-13)0 THERTL B LT COMIE & HHE L, Co B AANEEEDL £ T2 B 2008 AR L
TG % 4T o 72558, 50%BFEE LD, E)ICEWEWHEDHRSPAREL 25 Z L A
AN COTERD, € MEBWT bR WIS 354, AL
EAoBUREAEUT TOREYHRL C,, #EVREBIFEOZEFEI LnEE
Zbrze

b b BB EAMATUT B LT, VB B K SRR O R S
DULSHERE & 3 b TR B 72, TEIEED C, B & 0P AUC & ISl IR

DG E LT O X 5 (CHERE L 72 (Table 3-4)o WSA @ 2 B BFHIR M5 T O EELE
1% 10 mg/kg (C,,: 2.93 pg/mL, AUC: 26.1 pg.h/mL), FHHEFEIOHFEIL 30 mg/kg (Cru
9.8 pug /mL, AUC: 113.4 pg/mL), WSA DIEEMERD 2 BRFEORS TIE, HEEiEREIE 30

mg/kg (C,.: 1.7 pg /mL, AUC: 28.5 pe.vmL), FPEFHEIE 90 mg/kg (Cpe 9.1 pg/ml,

AUC: 148.8 ug.h/mL), WSA @ 4 8 B O 5 T3, liic;t 10 mg/kg (C o 1.8 pg /mL,
AUC: 19.5 pgh/mL), BRI 30 mg/kg (Cp,: 5.75 pg /mL, AUC: 65.8 pg/mL) TdH
D770 TOF NI B B REHRSEERBOEYHED? S, BHEHOBEFUEIIBIT 5
WSA DD C, 1, 2 BREHS T 10 pg/mL, FFIC AUC %% 100 pgh/mL & B X
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723A, E0 4 MRS T C A 6 ug/mL, AUC %% 65 pg.h/mL % #8 2 72356 105
WEDSFIT B 2 LA L7

FFIRAIRLC BT 2 WSADIEEAROMREEE, Ll POREN 1:034TH o7
21]o #€2 T, & M TIEH IV OHK3EHEIEDSE < 55 LRETE Do ZOFAB L O
V% 72 WSAD 2B IR M E ek 512 81 5 BEMEEQ0 mgke)x 5RO M FE T
RREEERZ b 108 F CORSRES L UZ QMBI T 5Fig 31X, Cu,
130.14 pg/mL, AUCIZ2.1 pgh/mL&E 2 b7z, HEo T, HEIRE D0.05 pg/mL %z 24k
BIHERET 5 7201213, 2B B OBIRAFBRS O%4, & b TIi0.6 mg/ke/dayte O
B5CtatEIONL, ROBEEFEHVD, MOFESHERICHEL TRYHAED?S
HEUFRBRT AL ELONS LABBRAFRIKS 2B 5 WSAOERER (10
mg/kg) % VT ZE DL E AHOESERB LI E 2, £ DHETOC,,I32.93 pg/mLT
HY, HEhIEEE©0.05 pg /mL) & KT 5 L 6o D% IR L7z, T7z, vz Aviz2
BRI SR BV TWSAL VIRVWAECTHER 2 RO 72O T V= VRED O
BEpR I BT 5 ARNIEEIXKCZ: 2 (1.7~3.6) pg /mL, ICZ: 1~2 pg/mL, FCZ: 20 (17~51)
ug/mLTdH O, ICZ, FCZO PS5 HE13100~200 mg/body, HEIZ & o TIERIRE R
% 728400 me/bodyFEfE F THA SN TV B (KCZIZHATORRERIIERD 5N T
WRVY[2, 31,59 LA L, WSAKE, EFED &9 120.05 pg/mLOIEEFRE THo I
BASHiERTE, kM, 1HH7) OWSA S F&E130.6 mg/kg/day, T&bbH, 30~
50 me/body 2 fE & Fil KB, fE- T, REYE, BEFOT V=Vl L TERWES
B CHY) & I LR R T L2854 WSARMOIEW D13~ VISEE), »2%
AR I R FE TR0 & W RIREE Tl L7236 1/20~1/1000), & HIZHEIR &
DA g(h‘mzﬂ%"mh%zﬁ%ﬁ@ﬁl&)"‘fﬂﬂiifﬂﬁx L7cBiE: 6f5ARE) TD A
%Eéﬂ%twﬁﬁbfﬁéﬁwfw%%T%% EWRENT,
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AT N

KEMTT RSy 7 ThHhAEHHET V- VREY, WSA ORRMFHHGHEICL AR
&M EAEMECOWTIRE L72#ER, DTSR TRRDE O WA RS IEE S 7z,

1. BEED 7 U — V%% (Ketoconazole, Itraconazole, Flucnazole 7% &) & B HYIZIE AR
O, TR b BFES L UAGWRET RO LB EHAD WSA TH B0 LbN/zd
@@,%ﬁwﬁwumﬁt%wﬁﬁmm@bfﬁﬁf%b,%%tbf$w%y%'
~ADOEELEFALEN, X VEVWEREEIAD LN, WTNORGEEIZBWT
I, WS WREICEITOZEL, BLUIhsnZ iR T 5 R %22 bLl
MITIZE RO L NT, HrBERIIED N LD o7

2. WSA 130, BRAVTROHFESIZBVTHHERPICEEERICERS R, HEED
LR, FAMAKE S BRI RT I LIRS Nz, TR, O,
SIRA, WTROEALTET, Lard 1 B 1 HORSTHI 2RI MHETE S
HEVIEL770 X510, HIRAKES B L OROKXS 2 HMAEGDE L D RIROLHE
AELTEETHD I & EIMAEL, |

3. BRI S L 0, BRERI PRI & SEA IR E TR ISR TE 2
YARERTE T, T ORER, BRAFEREESE, EOFRO oM 0BERORD
5N I HEEFEO 7 ODERARERFETHL I L ZEH LI, £z, WSA
@%%W%ﬁ&%u,%ﬁwmﬁﬁﬁtmﬁtfiDﬁwm%vaTﬁ@ﬁ%%
BL, SLIHE2RETE, BEBOLRITRBEIN,
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A

ARFFE 2 FAT B 12872 0, WIAHTEE, MR B ) 3 L 7ofAs KRR TSR
PR E O FRIESCIRECR, AT KFREFR I £ 2 IAZ O ERIBEIR, AT
2R R SRR WS4 2 FFSE R ORISR #d%, BA O ¥ 2 B ZERT AT ER R R R e S0 Al
MEOWHMEMLICEATEHOELRLE T, T/, STSTTRBHE LIV
AT Y 2 BFFeR SR B o iR R, EEMRRONBHK, IR, +
B FE I, R OWRE T L, FIEE OB XRRKE L RAR ¥ 2 4T 58pr il
BAPRRIERTSEEE D EARRIZEALE L LW E T,
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FIG. 2-10:

FIG. 2-11:

FIG. 2-12:

FIG. 2-13:

FIG 3-1:

HISTOPATOLOGICAL CHANGES IN SYSTEMIC CANDIDIASIS
USING A MOUSE CONTINUOUS INTRAVENOUS INFUSION
MODEL

HISTOPATOLOGICAL CHANGES IN SYSTEMIC CANDIDIASIS
USING A MOUSE CONTINUOUS INTRAVENOUS INFUSION
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EFFICACY OF WSA AGAINST RAT SYSTEMIC CANDIDIASIS AND
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ACTIVE BODY LEVEL IN PLASMA DURING CONSTANT INFUSION
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WSA Active body

Fig 2-1: Chemical structures of WSA and the active body of WSA

B =

Active body
= |
i
Prodrug #
(WSA) Pro-moiety

Fig 2-2: Metabolic pathway of WSA in the plasma
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Fig. 2-3: Plasma level profile of active body after oral (with food)
administration of WSA to monkeys at a dose of 3 mg/kg
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Fig.2-4: Plasma level profiles of WSA, active body and pro-moiety after
administration of WSA to rats
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Fig.2-5: Plasma level profiles of WSA, active body and pro-moiety after

administration of WSA to monkeys at a dose of 3 mg/kg
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Fig. 2-6: Suggested metabolic pathway of WSA in the plasma of rat, monkey
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A: Plasma level profile of itraconazole during continuous intravenous

infusion (24 mg/kg/day) in male mice
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B: Maintenance of effective plasma level with continuous intravenous
infusion in disease animal model

Fig.2-9: Plasma level profile of continuous intravenous infusion (24 hours/day)
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Fig. 2-10: Histopathological changes in systemic candidiasis using a mouse
continuous intravenous infusion model
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Fig. 2-11: Histopathological changes in systemic candidiasis using a mouse
continuous intravenous infusion model
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Safety Index

10 2 hr-infusion Dose Cmax AUC
(mg/kg) (ug/ml) (ughr/mi)
nkey {30 mg/kg) srodtd 0% 0('11 )4 ?1;
2.93 26.1
1 Monkey 10 (21) (12)
key (1 I 113.4
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S
-t

human predicted (0.6 mg/kg)

-------- S == === === --=---== Effective concentration
(0.05 ug/ml)

Plasma conc. of Active body (ug/ml)

0.01 . ,
0 12 24 36 48 60 72
Time after administration (hr)

Plasma concentration of active body after intravenous infusion of WSA

Fig. 3-1: Estimation of safety index
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Table 1-1: Overview of toxicity studies of existing antifungal drugs

Study Type Treatment  Species/Test Animals/ Dose/Concentration

duration system group/sex
0 rative tox. studies

Fluconazole 2-week rat (M) S 150, 450 mg/kg/day
2-week rat (M&F) 5 50, 150 mg/kg/day
2-week rat (M) 5 30, 100 mg/kg/day
4-week rat (M&F) S 10, 30 mg/kg/day
2-week monkey (M&F) 1 15, 100 mg/kg/day

Itraconazole 2-week monkey (M&F) 1 15, 40, 100 mg/kg/day

Ketoconazole 2-week rat (M) 5 50, 100, 200 mg/kg/day

M: Male, F: Female
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Table 1-2: Statistical methods

Treatment-Control Dose

Item difference test response test

A B € D E F G H 1
Randomization O
Clinical signs Q¥ OF oF QF
Body Weight & gain o! o! O
Food Consumption & Efficiency o! on O
Hematology o! on O
(H*1 items except for Baso, Mono)
Hemogram (Baso, Mono) O O
Hematology (BMC) o! on O
Hematology (Myelogram) o! o! O
Blood chemistry (H7150 items) o! o (0]
Urinalysis (Standard urinalysis) oFr O O* O*
Urinalysis (pH) 0] O
Urinalysis (Sediment) OF OF ¥ Dt
Organ weights (Absolute & Relative) o! ol O
Adjusted organ weight (0]
Gross autopsy findings o* 0O* O* OF
Histopathology 0* O OF QO

*for dichotomous response, ** for graded response,
!forn<7, 'n=7

All programs for statistical analysis are comprised in Tox-DP
System documents in NRRC.

The following statistical methods are to be employed.
A. Randomization :
For small animals: Sontage J.M., Page N.P., and Saffiotti U.: Guidelines
for carcinogen bioassay in small rodents, NCI, 1975.
For large animals: Japanese Industry Standards (JIS), Z9031, 1956.
B. Pitman test: Lehman E.L. : Rank tests for comparing two treatments, In Nonparametrics.
(Lehmann E.L. and D'Albrera H.J.M., eds..), p1-53, McGraw-Hill and Holden-day Inc.,
SanFrancisco, 1975.
C. The t-test with F-test for homogeneity of variance
JIS : Significance test of difference between the two population
means (standard deviations unknown, two-sided). Japanese Industry Standards, Z9049, 1965.
D. Fisher-Irwin test
Fisher RA : Statistical Method for Research Workers (5th Ed). Oliver & Boyed, Edinburgh, 1934
E. Exact rank sum test for 2xk table :  Lehman EL : op. cit. p21
F. Pitman test using exact generalization of Fisher-Irwin test 2xk table
Cox DR : The regression analysis of binary sequences, J. R. Stat. Soc. [B] 20, 215-242, 1958.
G. Analysis of covariance
Takizawa T. : An unbiased comparison of organ weights when an
inequality in body weight exists. Toxicology, 9, 353-360, 1978.
H. Exact trend test: Cox DR : op. cit.
I. Dose response test (Jonckheere)
Jonckheere AR : A distribution-free « -sample test against ordered alternatives.
Biometrika, 41, 133-145, 1954.
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Table

1-3:  Two-week oral toxicity study of fluconazole in rats (Test 1)

Animal: SD-Slc rat (Male), 5 weeks old, Carrier: 0.5%CMC-Na solution

Dose (mg/kg) 0 150 450
Items Animal numbers 5 5 5
- - BW, FC |
- - RBC, Hb |
Blood chemistry
TG (mg/dL) 71.6+29.3 52.0+8.7 18.48.6** | |
GOT (IU/L) 97.2+£10.2 102.2+16.7 103.4+12.5
GPT (IU/L) 46.0£7.3 44.0+£3.4 40.8+5.4
ALB (g/dL) 3.96+0.11 3.70+0.35 3.62+0.24%
Organ weight - ! 17
Liver 9.838+1.507 12.920+1.016* 6.372+0.557
Absolute (g) 10.94+1.075 13.056+0.819%* 17.196+2.452%%
Relative (g/100gBW) 4.91+0.269 6.214+0.308%* 8.388+0.649%*
Adrenal - - (1)
Absolute (mg)-R 24.60+3.76 23.48+3.00 28.66+4.21
Absolute (mg)-L 25.4+3.62 26.0+5.32 30.72+4.64
Relative (mg/100gBW) -R 11.06+1.62 11.12+1.13 14.18+2.96
Relative (mg/100gBW) -L 11.38+1.23 12.30+1.96 15.20+3.20*
Prostate - l l
Absolute (mg) 137+29.5 112.0+26.5 113.4£25.1
Relative (mg/100gBW) 62.0£16.0 52.8+9.0 56.2+15.1
Histopathology
Liver
Enlargement of hepatocellular 0 0 Gl:4*
Fatty change of mid-lobular 0 G1:2,G2:2 * G2:1, G54 **
Hypertrophy of centrilobular 0 G2 Gl4, G2:1 **
Adrenal
Increase of lipid droplets in zonal 0 0 Gl:1
Spleen
Increase of extramedullary 0 0 G1:2

Values represent the mean+SD, Statistical significance of treatment-control difference : * P=0.05, ** P=0.01

G: Evaluation grade for individual animal R: Right, L: Left
G1:Slight, G2:Moderate, G3:Severe

Numeral: animal numbers,

(1): very slight increase, 1 :slight increase, T T : moderate increase
( 1 ): very slight decrease, | : slight decrease, | | : moderate decrease
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Table 1-4:

Two-week oral toxicity study of fluconazole in rats (Test 2)

Animal: SD-Slc rat, 5 weeks old, Carrier: 0.5%CMC-Na solution

Fluconazole

Male Female
Dose (mg/kg) Control 50 150 Control 50 150
Item (Unit) No. of animals 5 5 5 35 5 5
Blood chemistry
CHE (IU/L) 94.6+20.6  106.6+43.4 105.0+18.0 453.6x177.1 283.4+30.9%*, 297.2+57.7*
TP (g/dL) 6.12+0.13 5.82+0.31 5.88+0.13* 5.98+0.22 5.74+0.11 5.72+0.24
ALB (g/dL) 424+0.11  3.86x0.21% 3.82+0.19%* 428+0.15  4.00+0.14* 4.04+0.23
TG (mg/dL) 63.4+16.8 62.0+21.0 26.8£13.2% 29.6+8.2 25.0£5.5 36.8+22.4
T-CHO (mg/dL) 82.6x16.0 84.6x15.2 70.0+8.6 82.2+8.5 88.0+6.7 103.2+6.4%*
IP (mg/dL) 10.24+0.75  10.78+0.30 10.82+1.13 9.48+0.45  10.46+0.66* 9.98+0.75
Na (mEq/L) 144.16+1.52  144.40+1.77 144.46=1.69 143.22+0.76  142.88+0.63  144.38+1.69
K (mEq/L) 4.82+0.44 4.94+0.15 4.98+0.55 4.14x0.13  4.78+0.30%* 4.78+0.63
Cl (mEq/L) 96.98+1.31  98.52+1.01 97.04+0.82 100.26+0.76  98.66+0.99%  98.66+1.26
A/G 2.258+0.123 1.986+0.204*  1.884+0.289*  2.530+0.213 2.302+0.137  2.414+0.226
Relative organ weight
Thyroid -R (mg/100gBW) 2.56+0.64 2.52+0.42 3.00+0.36 2.98+0.41 3.64+0.47* 3.56x1.12
Thyroid -L (mg/100gBW) 2.46+0.39 2.18+0.45 2.88+0.36 2.64+0.18 3.04+0.55 3.34+0.74
Lung (mg/100gBW) 456.4x19.7 470.4x12.6 485.6+31.9% 510.6422.6 566.4+33.1%%  519.4+42.7
Liver (g/100gBW) 4.692+0.291 5.186+0.234* 6.270+0.282**  4.010+0.180 4.424+0.193% 4.834+0.248%*
Spleen (mg/100gBW) 21524244  224.4x10.0 253.6+44.0 203.2+23.0  228.4+27.0 259.2491.6
Kidney -R (mg/100gBW) 383.0£22.6 394.0+37.5 426.2+42.6 396.8+28.4  404.0+10.5 425.0+18.6
Kidney -L (mg/100gBW) 388.2+31.6  401.6+45.8 416.0+37.4 398.2+27.9  397.8+18.8 419.0+17.6
Adrenal -R (mg/100gBW) 10.12£1.62  10.02+1.23 10.80+0.83 16.82+1.19  18.18+1.87 19.92+3.69
Adrenal -L (mg/100gBW) 11.72+2.02  10.64=1.14 12.04+1.08 17.60£1.26  19.10+1.68  20.84+1.89%*
Seminal v. (mg/100gBW) 105.2+28.0  102.6+35.0 69.6+13.9*
Uterus (mg/100gBW) 203.6+48.0  169.2+27.3 155.2+17.6*
Histopathology
Liver
Focal necrosis of hepatocytes 0 0 0 0 0 Gl:1
Enlargement of nuclei of 0 0 Gl:1 0 0 0
hepatocytes
Fatty change of mid-lobular 0 Gl:1 G1:1,G2:3,G3:] ** 0 0 Gl1:3
Hypertrophy of centri-lobular 0 Gl Gl:4, G2: 1 ** 0 0 Gl:1

Values represent the mean+SD, Statistical significance of treatment-control difference : * P=0.05, ** P=0.01

G: Evaluation grade for individual animal, Numeral: animal numbers,

R: Right, L: Left
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Table 1-5: Two-week oral toxicity study of fluconazole in rats (Test 3)

Animals: SD-Slc male rat, 5 weeks old Carrier: 0.5% CMC-Na solutoin
Dose (mg/kg/day) 0 30 100
Number of animals/group 5 5 D
Clinical signs (salivation) No notable change
Body weight gain, Food consumption - - -
Hematology - S +
Hb (g/dL) 14.44+0.43 13.44+0.36* 13.58+0.40%*
Blood chemistry £ = =
TG (mg/dL) 81.2+33.6 64.8+26.0 59.8+17.5
T-CHO (mg/dL) 794x6.9 90.0+21.7 79.0+£5.9
Urinalysis Grade - - -
Protein + 5 5 4
++ 0 0 1
Relative Organ weight
Liver (g/100gBW) 4.672+0.116 5.110+0.182** 5.438+0.196**
Adrenal -R (mg/100gBW) 8.32+1.01 8.18+0.74 10.02+1.93
Adrenal -L (mg/100gBW) 8.82+1.14 9.20+0.86 11.14+1.56*
Heart (mg/100gBW) 336.0+15.6 334.0+6.6 348.8+6.3
Spleen (mg/100gBW) 214.2+194 253.4+19.5* 268.4+53.0
Kidney - R (mg/100gBW) 357.8+17.1 369.2+22.5 391.2423.7*
Kidney - L (mg/100gBW) 362.2+11.6 359.8+17.8 399.8+14.0%*
Histopathology
Liver
-Fatty change of mid-lobular hepatocytes - #Gl:] ++ G1:3, G2:2 **
-Hypertrophy of hepatocytes (cent./peri lob.) - +Gl1:2 +~++ Gl:1, G2:2
Degeneration of centri-lobular hepatocytes - - +Gl:1
-Enlargement of nuclei / hepatocytes - B +Gl:1
-Enlargement of nucleoli of hepatocytes - - +/Gl:1
Adrenal
*Increase of lipid droplets in cortex - E G135l
Spleen
*Increase of extramedullary hematopoiesis - +Gl:2 -
P450 specific activity #
Relative activity (%) 100 142 198
(U/mg protein) 114+11 162+16* 226+46*

Values represent the mean+SD, Statistical significance of treatment-control difference : * P=0.05, ** P=0.01
-; No change, +; Very slight, +; Slight, ++; Moderate, +++; Severe (Evaluation for group)

G: Evaluation grade for individual animal, Numeral: animal numbers, ~ G1:Slight, G2:Moderate

#: p-nitroanisole O-demethylation R: Right, L: Left
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Table 1-6: Four-week oral toxicity study of fluconazole in rats

Animals: SD-Slc rat, 5 weeks old Carrier: 0.5% CMC-Na solutoin
Male Female
Dose (mg/kg) Control 10 30 Control 10 30
Item (Unit) No. of animals 10 5 ) 10 5 5
Blood chem.
GOT (IU/L) 92.2+19.3 108.6+18.3 102.6+10.0 91.7+16.4 81.2+8.7 101.2%11.6
GPT (IU/L) 42.0+7.7 41.2+8.5 41.8+3.1 38.1+£5.6 35.6x4.7 38.4x11.6
ALP (IU/L) 323.0+43.1 395.6+70.6% 352.0+57.6 222.1+51.6 180.8+20.2 284.2+40.0*
TP (g/dL) 6.10£0.16 5.94+0.15 5.68+0.15%* 6.04+0.22 6.10+0.20 5.92+0.18
ALB (g/dL) 4.21+0.11 4.1620.11 3.96+0.18% 4.31+0.20 4.34+0.23 4.12+0.16
TG (mg/dL) 99.5+35.6 85.0+29.8 88.4+33.2 39.4+18.1 48.2+30.0 50.4+5.7
T-CHO (mg/dL) 72.2+7.6 61.8+13.8 56.4+9 3% 82.5+7.3 90.8+16.4 81.2+4.8
CRE(mg/dL) 0.51+0.06 0.70£0.00%* 0.66+0.05%* 0.57+0.05 0.68+0.04%* 0.66+0.05*
Urinalysis Grade
Protein - 0 @ ** 0 ** 3 0 [ =
+ 6 0 0 6 2 1
- 4 2 1 1 3 4
++ 0 3 4 0 0 0
bt 0 0 0 0 0 0
e 0 0 0 0 0 0
Relative organ weight
Thyroid -R (mg/100gBW) 2.75+0.49 2.66+0.22 2.92+0.52 2.96+0.67 3.26+0.47 2.94+0.15
Thyroid -L (mg/100gBW) 2.39+0.46 2.70+0.23 2.40+0.34 2.97+0.52 3.46+0.32 2.94+0.55
Salivary gland (mg/100gBW) 178.0+12.2 170.8+12.6 161.4+4.6% 193.6+8.7 207.2+11.2% 203.0+13.1
Thymus (mg/100gBW) 154.4+22.6 169.6+30.8 164.6+26.7 192.9+18.0 200.6+21.3 191.6x17.0
Liver (2/100gBW) 4.073+0.306 4.104+0.221 4.236+0.351 3.627+0.193 3.856+0.131*%  4.122+0.139%*
Spleen (mg/100gBW) 180.3+7.6 180.2+19.5 172.0x15.6 199.1+18.0 205.8+17.5 194.6+17.2
Adrenal -R (mg/100gBW) 7.56%1.40 7.64+0.48 7.74+2.03 14.92+1.22 15.90+1.97 18.08+1.20%*
Adrenal -L (mg/100gBW) 7.85+1.03 8.10+1.20 9.04+0.57* 16.19+1.36 16.62+1.85 19.02+2.09*
Histopathology
Liver Grade
Fatty change of mid-lobular 1 0 0 1 0 0 1
hepatocytes 2 0 0 1 0 0 0
3 0 0 1 0 0 0
Hypertrophy of centrilobular 1 0 0 2 0 0 0
hepatocytes 2 0 0 0 0 0 0
3 0 0 0 0 0 0
Microgranuloma, scatter 1 0 1 1 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
Pituitary
Increase of mitosis in 1 0 0 0 0 1 0
anterior 2 0 0 0 0 0 0
3 0 0 0 0 0 0
Cyst in anterior lobe 1 0 1 0 0 0 1
2 0 0 0 0 0 0
3 0 0 0 0 0 0
Thyroid
Increase of large follicles 1 0 0 0 1 2 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
Adrenal gland
Hypertrophy of cortical 1 0 0 0 0 0 1
cells 2 0 0 0 0 0 0
3 0 0 0 0 0 0
P450 specific activity#
(U/mg protein) 161 222 290%** 83 96 124
(%) 100 138 180 100 116 149

Values represent the mean=SD, Statistical significance of treatment-control difference : ¥ P=0.05, ** P=0.01
G: Evaluation grade for individual animal, Numeral: animal numbers, ~ G1:Slight, G2:Moderate, G3:Severe
#: p-nitroanisole O-demethylation
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Table 1-7: Two-week oral toxicity study of fluconazole in monkeys

Animal: Cynomolgus monkey (Male and Female), Carrier: 0.5%CMC-Na solution

Male Female
Dose (mg/kg) 0 15 100 0 15 100
Animal numbers | 1 1 1 1 1
Body weight -300g -200g
Blood chemistry ‘
TG (mg/dL) 20 +4 49 30 16 35
49 172 23 33 112 102
ALB (g/dL) 4.2 43 4.5 4 4.2 4.6
4.5 4.4 3.9 5 3.6 3.7
Organ weight
Liver
Absolute (g) 793 78.3 95.4 65.1 63.9 722
Relative (g/kgBW) 18 23 31.8 20.3 21.3 26.7
Adrenal weight
Absolute R/L (mg) 372/354 185/244 280/363 191/247 251/318 337/476
Relative R/L (mg/kgBW) 85/80  54/72  93/121  60/77  84/106 125/176
Thymus weight
Absolute (g) 2.66 2.14 1.29 4.92 2:.11 1.21
Relative (g/kgBW) 0.6 0.63 0.43 1.54 0.77 0.45
Histopathology
Liver
Single cell necrosis of hepatocytes - - - - - +
Degeneration of perilobular - - - - + -
Eosinophilic change of perilobular
hepatocytes - - - - - ++
Fatty change of mid-lobular - - - - - et
Brown pigment deposition in kupffer - - - - - +
Imflammatory cell infiltration in
Glisson's sheath - - - - +++
Adrenal
Hypertrophy of cortical cells in zona
fasciculata - - + - - -
Increase of lipid droplets in cortex - - - - - +

-; No change, +; Very slight, +; Slight, ++; Moderate, +++; Severe
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Table

1-8: Two-week oral toxicity study of itraconazole in monkeys

Animal: Cynomolgus monkey (Male and Female),

Carrier : 30%HPCD/18%PEG 300

Male Female
Dose (mg/kg) 0 15 40 100 0 15 40 100
Animal numbers 1 1 1 1 1 1
Mortality Day12 Death
aspiration of vomit
Body weight -500 g T -300g  -200g
Hematology
RBC (10%u L) 0 6.22 10.70 9.59 6.66 7.05 6.11 6.61 6.25
7 617 8.69 10.50 6.31 722 4.84 6.22 5.39
14 6.40 10.95 12.42 7.42 6.97 5.31 5.48 5.31
HCT (%) 0 393 354 43.6 43.1 41.5 435 41.6 40.6
7 392 35.6 37.4 384 40.3 334 352 33.4
14 408 355 33.4 50.1 383 38.1 31.0 31.6
Hb (g/dL) 0 125 10.9 13.8 13.8 13.0 13.3 11.8 12.5
7 119 11.1 12.2 13.0 12.8 10.2 10.9 10.5
14 124 11.0 10.9 15.3 12.5 11.4 9.7 10.3
Blood chem.
GPT (IU/L) 0 590 37.0 25.0 14.0 144.0 95.0 52.0 33.0
7 58.0 36.0 44.0 14.0 37.0 47.0 165.0 49.0
14 56.0 29.0 32.0 43.0 25.0 45.0 62.0 49.0
TG (mg/dL) 0 320 53.0 60.0 32.0 45.0 88.0 28.0 46.0
7 210 30.0 39.0 111.0 93.0 73.0 23.0 34.0
14 40.0 35.0 41.0 599.0 112.0 131.0 34.0 58.0
T-CHO (mg/dL) 0 107.0 114.0 166.0 129.0 261.0 214.0 218.0 149.0
7 102.0 132.0 119.0 94.0 112.0 176.0 142.0 100.0
14 108.0 130.0 128.0 78.0 129.0 171.0 117.0 97.0
ALB (g/dL) 0 45 4.7 5.0 4.9 4.2 5.0 4.9 43
7 43 4.7 4.7 4.7 43 44 438 4.1
14 44 4.7 42 3.6 44 45 42 35
IP (mg/dL) 0 6.1 4.8 1.7 5.1 3.2 4.5 4.1 5.1
7 34 59 3.6 4.0 2.9 3.6 2.8 1.2
14 45 6.1 43 9.1 45 33 30 1.4
Organ weight
Liver weight
Absolute (g) 775 72.8 69.5 97.6 534 713 539 62.4
Relative (g/kgBW) 19.9 17.8 224 27.1 25.4 22.3 234 26.0
Adrenal weight
Absolute (mg) 223/257 356/290 345/418  384/517  228/250 287/298 303/492 349/438
Relative (mg/kgBW) 57/66  87/71 111/135 107/144 109/119  90/93 132/214  145/183
Histopathology
Liver
Hypertrophy of perilobular - - NE - - + ++
Adrenal
Hypertrophy of cortical cells in zona + - ¥
Inflammatory cell infiltration in - = = e = . +
cortex
Increase of lipid droplets in cortex = < = e - - + -
-; No change, +; Very slight, +; Slight, ++; Moderate, +++; Severe N.E.: Not estimated (autolysis)
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Table

1-9: Two-week oral toxicity study of ketoconazole in rats

Animals: SD-Slc male rat, 5 weeks old, Carrier: 0.5% CMC-Na solution

Dose (mg/kg/day) 0 50 100 200
Number of animals/group 5 5 5 5
Mortality 0 0 1/5 (day 5)
Clinical signs - - - Decrease of
spontaneous
sactivity
Body weight gain, Food consumption - - - |
Hematology - - - l
WBC (10 1 L) 8.566+1.589 7.224+1.360 7.050+0.826 4.133+£2.516*
BMC (10'71) 307.6£9.9  322.2+154 311.0+11.2 274.3+16.4*
Blood chemistry - - -
TG (mg/dL) 51.849.2 43.2+8.2 36.8+17.1 17.8+6.8%*
BUN (mg/dL) 18211 17.2+2.7 17.8+1.8 13.541.3%
Na (mEq/L) 142.02+0.50 142.80+1.13 143.40+0.83* 146.20+1.43%*
Urinalysis - - - -
Relative Organ weight
Liver (g/100g) 4.608+0.261 4.602+0.235 5.056+0.199* 5.960+0.643*
Adrenal -R (mg/100gBW) 9.8+2.58 12.72+2.37 17.28+2.41*%  40.00+£13.78*
Adrenal -L. (mg/100gBW) 9.92+1.96  13.48+1.69* 18.26+2.39** 40.58+13.82%
Kidney -R (mg/100gBW) 400.8+16.7  388.4+16.1  408.8+27.7 455.0+£28.6%*
Kidney -L (mg/100gBW) 390.8+10.8  386.8+18.3  409.2+31.8 454.0+£26.8%*
Testis -R (mg/100gBW) 496.2+41.9  505.8+54.4  499.4+15.7 443.3+116.0
Testis -L. (mg/100gBW) 513.2+374 51584523 $§516.2+154 445.3+100.8
Gross autopsy findings
Adrenal (color deterioration) - + + -
Adrenal (adrenomegaly) - - + +
Histopathology
No exam. No exam.

Values represent the mean+SD

Statistical significance of treatment-control difference : * P=0.05, ** P=0.01
-; No change, =; Very slight, +; Slight, ++; Moderate, +++; Severe
( 1); Very slight decrease, | ; Slight decrease, | | ; Moderate decrease

( 1); Very slight increase, T ; Slight increase, | T ; Moderate increase

R: Right, L: Left
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Table 2-1:

Overview of Toxicity studies of WSA

Study Type Treatment Species/Test Animals/ Dose/(Concentration)
duration system group/sex
Single dose
WSA (Prodrug)
Single dose (iv, bolus) single rat (M&F) 5
Test 1: injection speed: approx. 1 mL/body/min 5, 10, 20 mg/kg
(1, 2, 4 mg/mL sol.)
Test 2: injection speed: approx. 0.1 mL/body/min 10, 20, 40 mg/kg
(2,4, 8 mg/mL sol.)
Single dose (po) single rat (M&F) 5 500, 1,000, 2,000 mg/kg

Pyramiding (iv, bolus)
injection speed:

Pyramiding (iv, infusion)
injection speed:

Pyramiding (po)

approx. 0.25 or 0.5 mL/body/sec

approx. 6.25, 8.33 mL/kg/hr

monkey (M) 2 4,8, 16, 32, 64 mg/kg

(4 or 7.2 mg/mL)
90, 120 mg/kg

(7.2 mg/mL)

500, 1,000, 2,000 mg/kg

o

monkey (M)

monkey (M) 2

Study Type Treatment Species/Test Animals/ Dose/Concentration
duration system group/sex
Repeated dose
WSA (Prodrug)
Short-term infusion, 2hr/day 2-week monkey (M&F) 4 10, 30, 60 mg/kg/day
(6.25 mL/kg/hr x 2hr) (0.8, 2.4,4.8 mg/mL)
Short-term infusion, 2hr/day 2-week rat (M&F) 10 10, 30, 60 mg/kg/day
(12.5 mL/kg/hr x 2hr) (0.4, 1.2,2.4 mg/mL)
Subchronic (po) 4-week rat (M&F) 16 10, 30, 90 mg/kg/day
6: recovery
Subchronic (po) 4-week monkey (M&F) 4 10, 30, 90 mg/kg/day
1: recovery
ctiv iv t
Pilot (po) 2-week monkey (M&F) 1 10, 30, 90 mg/kg/day
Safety pharmacology

Cardiovascular and respiratory system (infusion)

General behavior, central nervous system (p.o.)

male monkey 3 2.5,7.5,22.5 mg/kg
(0.8,2.4 and 7.2 mg/mL, 6.25mlL/kg x 30 min.)
male mouse 6

male rat 6 10, 30, 90 mg/kg

M: Male, F: Female

109



Table 2-2 Solubility of compounds

Compound name

Compound/water (mg/mL)

WSA (prodrug) 1,000 mg/mL
Active body of WSA | <0.001 mg/mL
Itraconazole < 0.001 mg/mL
Voriconazole 2 mg/mL

Fluconazole

10-20 mg/mL

Ketoconazole

< 0.01 mg/mL
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Table 2-3: Single oral administration toxicity study of WSA in rats
p.o. Mortality (Lethal No./Total No.)
Dose Male Female
0 mg/kg 0/5 0/5
500 mg/kg 0/5 0/5
1,000 mg/kg 2/5 5/5
2,000 mg/kg 5/5 B/5

Table 2-4: Single intravenous administration toxicity study of WSA in rats

iV

Mortality (Lethal No./Total No.)

Dose injection speed
1mL/min. 0.1mL/min.
Male Female Male Female
0 mg/kg 0/5 0/5 0/5 0/5
5 mg/kg 0/5 0/5 -
10 mg/kg 2/5 3/5 05 0/5
20 mg/kg 5/5 5/5 0/5 0/5
40 mg/kg - 1/5  0/5
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Table 2-5:

Four-week oral toxiciy study of WSA in rats

Animals: SD-Slc rats, 5S-weeks old. Carrier : Water (pH 3.5)

Sex Male Female
Dose (mg/kg) 10 30 90 0 10 30 90

I tern (Unilo- ©f animals 10 10 10 10 10 10 10 10

Hematology
Hb (g/dL) 15.53%0. 41 15.11+0.48 15.15+0.44 15.05+0.38*  15.43+0.52 15.32+0.61 15.23+0.43 15.32+0.29
PLT (10E3/1 L) 1122.7£105.1 1042.3+88.9 1016.5+144.0 1009.1+118.5% 1117.0£72.0 1067.8+131.3 1104.3£176.9 1126. 1+103. 5
RBC (10E6/ 1 L) 8.221+0. 327 7.896+0.406 8.010+0.406 7.962+0.151* 7.881+0.326 7.843+0.377 7.834+0.295  7.869+0.211
HCT (%)

Blood Chemistry 44.39£1.20  4333+1.07 43.41x1.19  43.08+0.93* 42.74+1.64 43.05+1.68 42.47+1.16 42.50+0.94
GOT (IU/L) 103.3x12.3 88.3x14.3*  86.9+15.5* 87.0x13.1%* 98.3x16.3 97.7+£25.5 100.1+11.8 84.0+12.7*
GPT (1U/L) 50.1+£5.3 46.1+8.4 45.8+5.3 51.9+9.4 46.6+13.9 57.4+38.7 40.3+6.0 35.8+4. 1%
CHE (1U/L) 65.9+9.0 82.4+15.0%* 77.3£24.2 92.6+21.3%*  519.6+163.0 595.2+177.3 610.1x120.5 570.6+131.5
TP (g/dL) 6.32+0.19 6.29+0.29 6.34+0.22 6.49+0.16*% 6.47+0.14 6.45+0.18 6.43+0.27 6.55+0.23
TG (mg/dL) 86.5+18.8  135.8+43.0%* 121.7+39.5*% 102.7+20.8 41.1£20.5 43.1x144 43.5+14.8 41.1£11.9
A/G 2.684+0.204 2.547+0.190 2.536+0.216 2.617+0.179 2.812+0.150 2.758+0.178 2.563+0.147* 2.594+0.265*%

Liver weight
Absolute (g) 11.909+1.381 14.104+2.080* 13.703£1.560* 14.189+1.423%+ 7.53520.632 7.728+0.670 8:1560.859 8.402+0.706**
Relative (g/100gBW)  3.911+0.242 4302+ 4.201+0.217* 4.646x0.203** 3.727+0.145 3.879+  3.976+0.234* 4.371+0.209**

Adrenal weight
Absolute (mg) R 24.73+3.18 3.52+4.32 22.89+3.37 24.2+2.41 28.67+4.52 29.21x4.46 27.83x2.06 30.08+3.28

L 27.04+3.61 24.49+3.56  24.68+3.32 26.66+2.18 28.89+£6.99 32.43+5.69 30.34+3.01 31.27+2.58
Relative R 8.16x1.03 7.20+1.19 7.05+1.00* 7.98+0.81 1422+2.06 14.70£221 13.64+1.44 15.7122.05
(mg/100gBW) L 8.93x1.14 7.53+1.08* 7.61+1.00* 8.79+0.89 14.28+3.05 16.35£2.93  14.90+2.19 16.33+1.56

Thyroid weight

Absolute (mg) R 8.77+0.81 8.67+1.48 9.84+2 31 10.41+1.64% 5.80+1.24  7.06+0.91*  6.54+1.08 8.28+1.09**
L 7.34+0.95 8.14+1.04 7.72+1.10 9.20+1.69** 5.50+0.56  6.78+1.46* 5.97x1.06 6.80+1.24*

Relative R 2.90+0.28 2.62+0.24* 3.01+0.57 3.42+0.49%* 2.87+0.51 3.57+0.40%* 3.20+0.50 4.32+0.65**
(mg/100gBW) L 2.40+0.21 2.51+0.23 2.38+0.36 3.00+0.49%* 2.74+0.22  3.39+0.72*  2.93+0.60 3.53+0.53%*

Histopathology

Liver
Hypertrophy of centri-lobular hepatocytes

0 0 0 +(Gl1:1) 0 0 0 +(G1:2)

Thyroid

Increase of small follicles
0 0 0 +(G1:2) 0 0 0 +(Gl:4)

Values represent the mean+SD, Statistical significance of treatment-control difference : * P=0.05. ** P=0.01

-; No change. =+: Very slight . +: Slight, ++: Moderate, +++: Severe

G: Evaluation grade for individual animal, Numeral: animal numbers.
R: Right. L: Left
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Table 2-6: Four-week oral toxicity study of WSA in monkeys

Animal: Cynomolgus monkey (Male and Female), Carrier : 0.5% CMC-Na solutioi Stage : Day 0-27 (N=4). Recovery (ERC: 4 weeks); N=1

Male Female
Dose (mg/kg) Control 10 30 90 Control 10 30 90
No. of animals 4 4 4 4 4 4 4
Itern
(Unit) Day
Clinical sign
salivation, soft stool +: Day 0&1 + - - +
vomiting - + - - +
decrease of spontaneous activity = + - +
BW & FC - - ! - - - !
TG Pre 26.5¢11.4 39.8+23.6 36.0+18.9 37.0+13.0 33.3+5.5 28.8+4.5 44.0x1222 33.8+12.0
(mg/dL) 14 443142 61.3£24.5 57.8£22.2 71.5+£32.8 32.8+5.0 37.8+8.2 63.0£8.8%%  63.0£12.7%*
27 32.0+10.7 54.0«13.6 61.0x17.2 172.5+63.3%* 30.0+6.6 40.8+4.9 67.0x15.4* 82.0%*
ERC 63.0 54.0 34.0 43.0 31.0 24.0 39.0 30.0
T-CHO Pre 90.5+7.5 121.8+24.3 96.8+11.3 118.8+23.4 97.3£3.6 106.5+9.1 153.0£13.9%% 133.5432.9%
(mg/dL) 14 104.3+12.4 126.8+33.5 80.5+11.0 65.8+18.7 100.8+7.3 112.3+4.6 125.3+21.7 81.5+22.1
27 100.3+13.5 124.0+20.3 78.0+6.4 81.0x11.6 96.8+4.0 110.5+3.4 123.0+35.0 59.5
ERC 106.0 154.0 105.0 121.0 91.0 106.0 169.0 144.0
BUN Pre 24.18+1.98 24.65+4.37 23.83+3.57 22.53+4.36 20.5£1.55  26.73+x4.88%*  20.78+1.05 20.10+2.45
(mg/dL) 14 24.70+1.35 24.75+2.96 22.63£3.94  31.58+12.14  21.88+4.33 22.68+3.85 21.75£2.08  36.50+33.42
27 20.83+1.29 25.65+1.02 22.40+5.79 19.07+6.75 19.45+1.16  24.90+3.06**  20.63+0.88 14.65%
ERC 22.6 24.4 21.9 17.4 22.6 279 19.3 18.5
Item : Organ Weight Summary
Adrenal (mg)
R 27 237423 190x10 31026 307+40% 217+40 267+29 287+67 420
L 27 283x15 227+6 353+50 430£62%* 29761 330+20 37050 570
R ERC 230.0 230.0 200.0 320.0 200.0 190.0 410.0 320.0
L. ERC 310.0 290.0 270.0 430.0 230.0 240.0 520.0 460.0
Thymus 27  1.87+0.55 1.87+0.86 1.10£0.52 1.17£0.50 1.50+0.40 1.30+0.26 1.40+0.61 0.8
(g) ERC 2.1 3 35 15 2 4.7 24 5.1
Liver (g) 27 81.97+13.38  92.13%6.93  114.17+11.05 138.63+31.19  64.73+4.34 72.03+3.34  80.13+5.69* 1324
ERC 76.1 74.3 70.1 76.4 76.1 58.3 65.0 68.0
End of drug administraton period
Male Female
Dose (mg/kg) Control 10 30 90 Control 10 30 90
No. of animals 3 3 3 3 3 3 3 3
Histopathology 2:dead
Liver - - - + - - * * +
Fatty change of centrilobular hepatocytes
0 0 0 Gl: 1 0 0 0 +: | +: 1
Hypertrophy of hepatocytes
0 0 +:2,/Gl:1 3 0 0 ¥ 2 Gl: 1
Kidney - - - - - - - - +
Changes in tubules
0 0 0 0 0 0 0 0 £ 1~G2
Adrenal - - 2 ++ - - = % ++
Thickening of zona fascicula
0 0 0 G2:2 0 0 0 Gl: | G2:2

Values represent the mean+SD, Statistical significance of treatment-control difference : * P=0.05. ** P=0.01
Total evaluation : -; No change, +: Very slight . +: Slight, ++: Moderate, +++: Severe

G: Evaluation grade for individual animal, Numeral: animal numbers,

G1:Slight, G2:Moderate, G3:Severe

( 1): very slight increase, 1 :slight increase, T T :moderate increase; ( | ): very slight decrease, | : slight decrease. | | : moderate decrease

R: Right, L: Left
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Table 2-7: Two-week oral toxicity study of active body of WSA in monkeys

Sex Male Female
Oral active metabolite dose (mg/kg) Control 10 30 90 Control 10 30 90
Item (Unit) \ No. of animals I I 1 l 1 I 1 l
Blood chemistry Day
GOT (IU/L) Pre 3 30 25 33 26 20 37 34
14 9 20 22 25 40 24 17 23
GPT (IU/L) Pre 27 43 18 23 59 21 76 29
14 26 50 29 27 9] 28 21 52
TG (mg/dL) Pre g 32 24 34 33 51 35 51
14 18 45 46 119 20 57 34 86
T-CHO (mg/dL) Pre 143 155 136 140 173 119 146 152
14 144 113 84 59 180 113 132 111
Liver weight 14
Absolute weight (g) 75.8 110.5 105.5 138.4 56.3 67.3 72.6 86.2
Relative weight (g/kg BW) 17.6 22.6 234 30.8 17.6 21.0 20.7 30.8
Adrenal weight 14
Absolute weight (mg) Right 242 391 266 444 257 293 262 336
Left 279 368 393 567 310 351 371 473
Relative weight (mg/kg BW) Right 56.0 79.8 59.0 99.0 80.0 92.0 75.0 120.0
Left 65.0 75.1 87.0 126.0 97.0 110.0 106.0 169.0
Histopathology of liver Grade
Vacuolation of Ito cells ! 0 0 0 0 0 0 0 0
Eosinophilic change of 1 0 0 0 0 0 0 0 0
perilobular hepatocytes 2 0 0 0 0 0 0 0 0
Fatty change of centrilobular 1 1 0 0 0 1 0 l 0
hepatocytes 2 0 0 0 0 0 0 0 1
Hypertrophy of hepatocytes 1 0 0 0 ! 0 0 0 0
Histopathology of adrenals Grade
Increase of lipid droplets in 1 0 0 0 1 0 0 1 0
cortical cells in zona
fasciculata

Grade 1: very slight, Grade 2: slight
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Table 2-8: Two-week intravenous infusion toxicity study in rats

Animal SD-Slc, 7 weeks old, BW: M200-250g, F150-200g, 13 rats/dose/sex (EDA: 10 rats, TK: 3 rats)
Method Infusion, Flow rate 12.5 ml/kg/hr (2hr/day), Carrier : saline, 2-week
Male Female

Dose (mg/kg) 0 10 30 60 0 10 30 60
Animal numbers 10 10 10 10 10 10 10 10
Blood chem.

TG (mg/dL) 36.6+126 333145 273478 29.6+8.9 238+44 253+98 28.1+11.3 32.5+10.2%

GOT (IU/L) 13554263 121.1%+243 1234+274 139.4+438 1472%+31.2 1356+£280 116.1+12.0%x 121.5+158%

GPT (IU/L) 519497 535+10.8 41.7+6.0 55.0+11.5 48.0%+9.1 41.2+10.1 46.1+78 411107
Organ weight
Liver weight

Absolute (g)

Relative (g/100gBW)
Adrenal

11.491+£1.184 12.004+1.238 10.937+1.162 12.017£0.616 8.048+0.608 7.998+0.869 9.056+0.811%*9.530+1.096%*
3.752+0.158 3.942+0.302 3.838+0.139 4.047+0.233%* 3.970+0.143 4.183+0.285 4.5840.406%%4.756 =0.517**

Absolute (mg) 28.05+390 29.06+4.18 30.48+347 3059+4.15 3381%3.82 3295+513 3221+458 37.23+5.33
30.79+390 31.23+552 32.24+485 3241+434 36.2+263 35.63+494 3572+409 39.61+598
Relative (mg/100gBW)  9.23+1.55 958+149 10.83%2.03 10.30+=1.44 16664133 1724%+232 16.23+1.69 18.61+2.63
1010153 10.28+1.93 1146241 10.924+1.57 17.86+0.72 18.64+205 18.00=%1.06 19.79+2.94
Histopathology - - = = = - B -
Significance of treatment—control difference : *: p=0.05, ** p=0.01

-: No change
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Table 2-9: Two-week intravenous infusion toxicity study of WSA in monkeys

Animal: Cynomolgus monkey (Male and Female). Carrier : 0.5% CMC-Na solution
End of administration period (Day 14; N=4). End of recovery period (ERC: N=1)

Male Female
Dose (mg/kg) Control 10 30 60 Control 10 30 60
Itern (Unit) No. of animals 4 4 4 4 4 4 4 4
Body weight Day - - - -280g 3 = -150g
Blood Chemistry
GOT Pre 32.523.3 333£25 30354 29.5£7.5 36.3+2.2 323+29 41.5%13.0 31.0+6.1
(Iu/L) 14 31.8+10.1 35.5+9.7 28.3+2.6 29.8+5.7 29.8+2.2 31.0£5.5 29.5+5.8 26.8+6.2
ERC 203 65 106 96 55 53 180 66
GPT Pre 50.3x19.6  31.8+10.5 29.8+7.7 23.56.5 56.5+12.1 41.5£22.7 39.8+19.5 46.5+22.2
(IU/L) 14 45.8+26.2 22.8+5.8 30.5+7.3 23.345.1 27.8+4.9 35.8+14.4 32.3+29.4 33.0+10.4
ERC 68 35 37 33 64 40 71 40
TG Pre 40.3+239  27.8+18.5 26.0+13.6 26.5+8.2 67.3+61.3 71.3+46.7 53.8+41.1 55.5+22.2
(mg/dL) 14 51.8+17.9 54.8+22.8 102.0+30.3 181.5+78.0% 52.3%17.2 48.3+149 62.5+16.4 87.3£334
ERC 52.0 34.0 89.0 26.0 29.0 36.0 41.0 59.0
T-CHO Pre 145.8+17.5 139.0+18.5 131.0+£39.1 109.5+35.0 152.5+#32.2 138.5+14.2 102.8+11.4 138.0+23.1
(mg/dL) 14 151.0+41.9 132.3+11.2 107.8x14.2 81.3+16.4 139.5+184 140.3£25.6 94.3+8.4% 98.5+15.5*
42 153.0 176.0 128.0 134.0 149.0 116.0 114.0 183.0
BUN Pre  29.5+4.8 29.0+3.6 25.0+4.2 22.8+4.3 26.5+5.8 25.3+5.4 26.5+5.9 25.5+4.4
(mg/dL) 14 30.8+2.4 32.345.7 35.3+3.8 39.0+17.7 30.5+4.0 24.5+5.0 34.0+5.0 26.8+8.7
ERC 39.0 44.0 37.0 25.0 29.0 29.0 43.0 31.0
Organ weight
Adrenal (mg)
R 14 250.0+75.3 258.3x11.2 300.7+23.3 535.0+156.6 237.3+37.9 303.3+99.8 273.3+64.0 367.0+19.9
L 14 327.3+60.2 319.7#25.6 349.3+344 624.7+129.2 342.0+78.3 325.0+76.7 393.3x109.5 413.0+47.7
R ERC 302.0 217.0 396.0 280.0 191.0 224.0 283.0 260.0
L ERC 367.0 255.0 426.0 384.0 243.0 297.0 313.0 296.0
Thymus 14 2.233+0.547 1.350+0.156 1.377+0.362 0.713+0.086 1.290+0.167 0.933+0.249 1.327+0.263 0.727+0.261
(¢) ERC  2.08 2.14 1.37 2.74 4.13 2.06 1.18 1.88
Liver (g) 14 91.27+12.61 88.37+13.91 105.6.0+12.08 134.33+22.08 63.50+4.62 84.83+16.14 83.37+3.96 86.53+12.94
ERC 78.8 76.1 100.7 91.2 72.1 pil 51.0 74.4
No. of animals (End of drug administration)
Histopathology 3 3 3 3 3 3 3 3
Liver
Vacuolation of Ito cells 0 0 0 0 0 0 Gl:1 0
Eosinophilic change of 0 0 0 G2:1 0 0 0 0
perilobular hepatocytes
Fatty change of 0 0 0 0 0 0 Gl:1 0
centrilobular hepatocytes
Hypertrophy of 0 0 0 Glsl 0 0 0 Gl:1
hepatocytes
Inflamatory cell 0 0 Gl:1 0 0 0 0 0
infiltration in sinusoid
Thymus
Atrophy 0 0 0 Gl:1 0 0 0 Gl:2
Kidney
Dilatation of tubles 0 0 0 1 0 0 0 0
Thickening of capsule 0 0 0 1:1 0 0 0 0
(focal)
Adrenal
Increase of lipid droplets 0 0 0 Gl:1 0 0 0 Gl:1
in cortical cells in zona
fasciculata
Injection site
Hemorrhage around vein 0 G2:1 Gl:1 Gl:1 Gl:1 0 0 0
Brown pigment deposits Gl:1 0 0 0 0 0
around vein
Inflammatory cell Gl1:2 G2:1 G2:1 G3:1 Gl:2 Gl:1 Gl:1 Gl:1, G2:1
infiltration around vein
Granuloma around vein Gl:1, G2:1 G2:3 Gl:1,G2:1 i1:1,G2:1,63 GI2,G2:1 Gl:1,G22 GI1:2,621 Gl:2,62:1

Values represent the mean+SD, Statistical significance of treatment-control difference : * P=0.05, *P=0.01
-: No change, =; Very slight, +; Slight, ++; Moderate, +++; Severe

G: Evaluation grade for individual animal, Numeral: animal numbers,

R: Right, L: Left
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Table 2-10: Mean pharmacokinetic parameters of WSA, active body, pro-

moiety following a single intravenous and oral administration of
WSAPY to rats and monkeys and following a single intravenous
administration of active body ? to monkeys

N=3
Species Rat Monkey
Compound WSA WSA WSA WSA WSA Active body
Route I.V. P.O. 1.V. P.O. P.O. V.
without food| with food

Dose (mg/kg 5 10 3 3 3 1
PK parameters
for WSA ¥ Units
Dose as WSA (mg/kg) 4.54 9.09 2.73 2.73 2.73
Cmax (mcg/ml) - -
Co (mcg/ml) 0.0768 3.06
Tmax (hr) - -
T1/2 (min) 7.37 7.98
AUC.int (mcg.hr/ml) 0.0138 N.M. 0.343 N.M. N.M. N.S.
CL (ml/min/kg) 5500 202
CUF (ml/min/kg) - -
Vss (L/kg) 56.8 1.01
Vz/F (L/kg) - -
PK parameters
for Active body * Units
Dose as Active body (mg/kg) 2T 5.54 1.66 1.66 1.66 1
Cmax (mcg/ml) 0.624 0.307 1.03 0.360 0.175 -
Co (mcg/ml) - - - - - 0:525 *
Tmax (hr) 0.083 2.00 0.083 3.33 5.00 -
T1/2 (hr) 5.07 3.47 9.84 12.8 9.40 147
AUC.ins (mcg.hr/ml) 1.39 1.72 5.08 4.39 3.54 3.66
In vivo conversion ratio |(%) - - 84.2 - - (100)
Oral bioavailability (%) - 61.9 - 86.9 67.9 -
CL (ml/min/kg) - - - - - 4.64
CUF (ml/min/kg) 33.3 53.6 5.54 6.43 8.71 -
Vss (L/kg) - - - - - 3.01
Vz/F (L/kg) 14.6 16.1 4.74 7.28 7.42 -
PK parameters
for Pro-moiety Units
Dose as Pro-moiety (mg/kg) 1.04 2.08 0.624 0.624 0.624
Cmax (mcg/ml) 0.443 0.089 0.388
Tmax (hr) 0.083 1.00 0.083
T1/2 (min) 27.5 - 23.7
AUC.in¢ (mcg.hr/ml) 0.287 0.196 ® 0.218 N.M. N.M. N.S.
CUF (ml/min/kg) 60.5 177 50.5
Vz/F (L/kg) 2.40 - 1.74
1) WSA was dosed as HCl salt (M.W. = 789.7)
2): Active body was dosed as free form (M.W. = 437.5)
3): M.W. of WSA is 717.8 as free form.
4): M.W. of Active body is 437.5.
5): M.W. of Pro-moiety is 164.2.
6) : AUC 4
- Not calculated
N.M. : Not measurable
N.S.: No sample
CO: Estimated plasma concentration at time zero

In vivo conversion ratio :
Oral bioavailability :

* .

ratio of the AUCs of Active body after i.v. administration of WSA vs. Active body
[AUC(0-inf)p.o. * Dose i.v.] / [AUC(0-inf)i.v. * Dose p.o.] * 100
C0=C5min
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Table 2-11: Toxicokinetics of WSA after 2-hour i.v. infusion and p.o.
administration of WSA to rats and cynomolgus monkeys

Stud Dose | sampli ] e
udy . amplin male/female male/female
duration | Species | Route | (mg/kg/day) da?y g (xg/mb) (229 *h/mL)
1 0.12370.152 0.27570.336
10 8 BLQ" /BLQ" -
14 0.192/0.181 0.192/0.204
A 1 0.466/0.782 1.09/1.33
2 weeks rat infusion 30 8 0.515" / BLQ" -
for2h 14 1137 1.11 1.52/1.19
1 1.99 7 1.2 2.88/3.55
60 8 0.059"/0.033" -
14 1.68 /1.61 3.21/2.63
1
10 ; g N.M. N.M.
1
4 weeks rat p.o. 16 N.M. N.M.
30 o8
1
90 ; g N.M. N.M.
1 1.38/1.48 3.04/2.62
10 8 0.674"/0.577" -
14 1.34/0.648 2.52/1.49
iV, g 242.91) 5 g’%ﬂ 9.34/7.76
Esks | mankey | IR 30 14 5.11/4.31 12.0/10.1
1 6.03/7.88 10.1/17.9
60 8 2.01V/1.68" -
14 6.44/8.322 15.2/16.1 2
1
10 ; g N.S. N.S.
1
4 weeks | monkey p.o. 30 ;g N.S. N.S.
1
90 ; g N.S. N.S.
1): Concentrations at 2 hours .
2): =3
- Not calculated
N.S.: No sample
N.M. : Not measurable
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Table 2-12: Toxicokinetics of active body after 2-hour i.v. infusion and p.o.

administration of WSA to rats and cynomolgus monkeys

Stud Dose .y | Sampli Sioftomal S i
udy . ampling | male/female male/female
duration | Species | Route | (mg/kg/day) day (1 g/mL) (g *h/mL)
1 0.79570.994 3.0778.87
10 8 0.599"/0.870" -
14 0.685/0.863 4.34/9.06
e = 1 3.1673.20 22371 32.3
2 weeks rat infusion 30 8 3.00"/2.88" -
for2 h 14 2.84/2.96 24.8/28.6
1 7.66/8.17 66.6/92.5
60 8 4.43"/6.22" -
14 5.84/5.77 43.4/51.7
1 0.259/0.422 1.20/4.50
10 16 0.252"/0.633" -
28 0.274/ 0.850 1.87 /8.02
1 1.28/ 1.55 7.64/15.9
4 weeks rat p.o. 30 16 1.31"/1.89" -
28 1.36/1.92 10.7 / 20.1
1 3.86/4.74 36.8/62.3
90 16 3.031) / 5.491) =
28 3.88/4.60 35.7/48.2
1 2.96/3.25 31.0/34.1
10 8 3.68"/2.74" -
14 3.49/2.37 30.8/21.4
. 1 8.88/8.07 100/85.0
5 ol 8 11.7"/8.65" .
weeks | monkey | infusion 30 14 10.8/8.80 127 /99.7
oral T 13.3/17.1 190 /230
60 8 34.21) / 26.6‘) 1
14 29.8/19.7% 479 / 253
1 1.92/1.60 18.1/18.7
10 14 1.76%/1.63? -
28 1.69/1.91 19.3/19.7
114 63(5?128’ 5 451.222) 55.5/55.6
4 weeks | monkey |  p.o. 30 28 5.32/468 | 74.3/57.2
1 15.0/6.21 241/103
90 14 25.0%/18.5? -
28 18.2/12.29 283 /212 ¢
1) 2 Concentrations at 2 hours.
2): Concentrations at 4 hours
3): n=3
4) : n=2
8) : AUC,, in rats, AUC,_,, in monkeys

Not calculated
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Table 2-13: Toxicokinetics of pro-moiety after 2-hour i.v. infusion and p.o.

administration of WSA to rats and cynomolgus monkeys

Stud Dose | sampli e e AllJ%‘) T
udy : ampling | male/female male/female
duration | SPecies | Route | (mg/kg/day) | =3y (1g/mL) v g *h/mL)
1 0.335/0.342 | 0.72870.760
10 8 0.197/0.166 -
14 0.301 0.335 0.667 / 0.895
A" 1 1.2571.09 2.80/2.77
2 weeks rat infusion 30 8 0.963/0.687 -
for2h 14 1271 1.32 3.43/3.32
1 3.1873.47 7.3378.91
60 8 1.55/1.04 -
14 3.21/2.56 7.56/6.23
1 0.0910/0.0883| 0.189/0.225
10 16 0.081/0.066 -
28 0.153/0.200 | 0.326/0.300
1 0.359/0.425 0.858/1.02
4 weeks rat p.o. 30 16 0.306 / 0.208 -
28 0.448 / 0.550 1.21/1.26
1 2.13/1.86 a5.21 1515
90 16 1.41/0.880 -
28 1.82/1.25 5.68/4.22
1 0.322/0.220 | 0.749/0.518
10 8 0.468 / 0.304 -
14 0.489/0.245 1.12/0.545
iV é 1 %g;gggg 2.8572.05
2'Woes:| mankey | jnusion o3 14 1.75/1.09 4.28/2.52
1 2.38/2.25 5.71/5.14
60 8 2.11/1.92 -
14 3.55/2.53% 9.06/6.18%
1
10 ;‘8‘ N.S. N.S.
1
4 weeks | monkey p.o. 30 ;g N.S. N.S.
1
14 N.S. N.S.
90 o8
1): Cmax on study day 8 or 16 was the concentration at 2 hours.
2): n=3
- Not calculated
N.S.: No sample
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Table 2-14: Kinetic parameters of conversion of WSA to active body via the
intermediate in rat, monkey and human plasma

Time (min)
Parameter Rat Monkey Human
Mean SD Mean SD Mean SD
T1/2(WSA) 0.25 0.03 0.85 0.05 0.75 0.03
T1/2(intermediate) | 0.80 0.00 0.47 0.02 0.46 0.03
T50% 1.41 0.04 1.75 0.05 1.60 0.08

T50%: WSA 75 AR % 2 T 50%DIESEAREA AL T 5B, &4 OfEIE, BlESI N2 2
DED [mean+SD] #/RLTW53, WSA & ZDOHEMAED T1/2 ZUToORBETLVEHN
TEHE SNz, T50%IE, BB I NEPLFRIE SN,

WSA DIfi#EH TOEERE T IV
k1 k2
WSA (A) ----> intermediate (B) ----> active body (C)
dA/dt = -A*k1
dB/dt = A*k1-B*k2
dC/dt = B*k2
k1 Lk2iZ WSA 75 FEEANB L I EED SIEEREANDLIEE (min') Z/RL TS, A,
B. Cix WSA. HRK, HEHEARKDRE (mcM)z TR ENRL TV 5,
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Table 2-15: The effect of WSA on the hepatic metabolizing enzyme systems

. . . ¥ e .
in rats (2-week infusion toxicity study of WSA in rats)
< Male rats, n=6> () : % of control
Cytochrome p-Nitroanisole testosterone hydroxylase activity
Dose P-450 O-demethylase (nmol/min/mg protein)
concentration activity 20 2B 6B Ta 168
(mg/kg) (nmolmg pro.) | (nmol/min/mg pro.)
0 0.44 + 0.11 0.65+0.18 1.42 + 0.59 0.19 + 0.06 1.83 + 0.66 0.31 +0.06 0.12 + 0.03
(100) (100) (100) (100) (100) (100) (100)
10 0.44 + 0.11 0.65 + 0.21 1.57 + 0.84 0.16 + 0.02 1.41+0.29 0.27 + 0.04 0.10 + 0.03
(100) (100) (111) (84) (77) (87) (83)
30 0.37 + 0.08 0.38 + 0.05 0.40 + 0.20* 0.16 + 0.01 1.37 £+ 0.21 0.33 + 0.06 0.06 + 0.02
(85) (58) (28) (84) (75) (106) (50)
60 0.48 + 0.15 0.60 + 0.25 1.29 + 0.78 0.22 + 0.08 2.04 +0.72 0.32 + 0.07 0.12 + 0.06
(109) (92) (91) (116) (111) (103) (100)
< Female rats, n=6>
Cytochrome p-Nitroanisole testosterone hydroxylase activity
Dose P-450 O-demethylase (nmol/min/mg protein)
concentration activity 2a 2B 6B Ta 168
(mg/kg) (nmolmg pro.) | (nmol/min/mg pro.)
0 0.39 + 0.06 0.47 + 0.11 n.d. 0.06 + 0.02 0.22 + 0.06 0.64 + 0.18 0.08 + 0.03
(100) (100) (100) (100) (100) (100)
10 0.29 + 0.05 0.34 + 0.07 n.d 0.06 + 0.01 0.21 + 0.04 0.46 + 0.09 0.07 + 0.01
(75) (72) (100) (95) (72) (88)
30 0.41 + 0.06 0.41+0.12 n.d. 0.15 +0.04 ** 0.41 £ 0.09 * 0.67 +£0.19 0.09 + 0.03
(103) (87) (250) (186) (105) (113)
60 0.44 + 0.15 0.51 +0.22 n.d. 023 +0.08** | 055+ 0.17** 0.59 + 0.22 0.14 + 0.06 *
(113) (109) (383) (250) (92) (175)

Statistically significant difference from control indicated as *(p<0.05) and

n.d. : not detected

**(p<0.01) by oneway ANOVA and Dunnett's multiple comparison test.

< Positive controls of rat liver microsomes induced by known inducers, which were purchased from Xenotech>

Cytochrome p-Nitroanisole testosterone hydroxylase activity
Dose P-450 O-demethylase (nmol/min/mg protein)
concentration activity 20 2B 6B 7a 168
(mg/kg) (nmolmg pro.) (nmol/min/mg pro.)
Corn oil i 0.96 2.51 0.31 2.96 0.39 0.13
(x 4days) (100) (100) (100) (100) (100) (100) (100)
3-MC 242 593 1.47 0.37 3.85 0.93 0.08
(54 x 4days) (192) (619) (58) (120) (130) (236) (61)
PB 3.08 3.42 1.28 0.75 8.77 0.72 297
(80 x 4days) (2.44) (357) (51) (245) (296) (183) (2216)
DEX 2.375 0.58 0.12 1.73 10.74 0.30 0.16
(50 x 4days) (188) (60) (5) (567) (363) (76) (119)
P-450 concentration : data are from Xenotech

3-MC : 3-methylcholanthrene
PB : phenobarbital

DEX : dexamethasone

Corn oil : vehicle control
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Table 2-16: The effect of WSA on the hepatic metabolizing enzyme systems in
monkeys [2 week infusion toxicity study of WSA in monkeys with

recovery period (1 month after the final administration)]

< Male monkeys, n=3> (): % of control

Cytochrome p-Nitroanisole Testosterone hydroxylase activity
Dose P-450 O-demethylase (nmoVlmin/mg protein)
concentration activity 2a 2B 7o 168
(mg/kg/day) | (nmoVmg protein) |(nmoVmin/mg protein)
0 0.80 + 0.03 4.29 +0.55 0.042 + 0.009 0.54 +0.17 3.76 + 1.46 n.d. 0.69 + 0.03
(100) (100) (100) (100) (100) (100)
10 1.42 +0.23 6.99 +1.21 0.048 + 0.009 0.68 + 0.06 4.43 + 0.38 n.d. 1.59 + 0.24
(178) (163) (114) (126) (118) (230)
30 1.67+0.23* 12.05 +2.40 * 0.045 + 0.003 0.53+0.09 3.03+0.68 n.d. 179 £+ 027 *
(196) (281) (107) (98) (81) (259)
60 223 +046* 12.71 £3.24 0.037 + 0.020 0.52+0.24 2.85+1.52 n.d. 192 +085*
(279) (296) (88) (96) (76) (278)
< Female monkeys, n=3>
Cytochrome p-Nitroanisole Testosterone hydroxylase activity
Dose P-450 O-demethylase (nmol/min/mg protein)
concentration activity 2a 2B 6B 7o 168
(mg/kg/day) | (nmoVmg protein) |(nmoVmin/mg protein)
0 1.00 + 0.13 5.32 +1.37 0.048 + 0.011 0.65+0.10 4.62 +0.73 n.d. 0.66 + 0.12
(100) (100) (100) (100) (100) (100)
10 1.00 + 0.09 5.51 +1.63 0.055 + 0.008 0.68 + 0.07 4.62 + 0.53 n.d. 0.95 + 0.29
(100) (104) (115) (105) (100) (144)
30 178 £ 017 10.75 + 0.39 0.051 + 0.009 0.67 £ 0.05 4.15+0.22 n.d. 214 + 044 *
(178) (202) (106) (103) (90) (324)
60 1.78 + 0.66 10.84 + 460 0.059 + 0.010 0.75+ 0.09 5.01 £ 0.55 n.d. 1.95+ 081 *
(178) (204) (123) (115) (108) (295)

Statistically si;

< Male monkeys, at the end of recovery period, n=1 >

gnificant difference from control indicated as *p<0.05 and ** p<0.01 by oneway ANOVA and Dunnett's multiple comparison test
n.d. : not detected

Cytochrome p-Nitroanisole Testosterone hydroxylase activity
Dose P-450 O-demethylase (nmoVmin/mg protein)
concentration activity 2a 2B 7a 168
(mg/kg/day) | (nmol/mg protein) |(nmolVmin/mg protein)
0 0.87 3.42 0.058 0.79 5.92 n.d. 0.59
(100) (100) (100) (100) (100) (100)
10 0.77 464 0.056 0.80 6.18 n.d. 0.59
(88) (136) (97) (101) (104) (100)
30 0.73 5.29 0.060 0.78 6.04 n.d. 0.40
(85) (154) (103) (98) (102) (69)
60 0.87 4.48 0.038 0.53 4.29 n.d. 0.68
(100) (131) (66) (67) (72) (116)
n.d. : not detected
< Female monkeys, at the end of recovery period, n=1 >
Cytochrome p-Nitroanisole testosterone hydroxylase activity
Dose P-450 O-demethylase (nmolmin/mg protein)
concentration activity 20 2B 6B 70 168
(mg/kg/day) | (nmol/mg protein) |(nmoVmin/mg protein)

0 0.93 4.09 0.036 0.55 4.29 n.d. 0.40
(100) (100) (100) (100) (100) (100)
10 0.87 412 0.046 0.57 443 n.d. 0.47
(93) (101) (128) (103) (103) (116)
30 1.27 6.07 0.050 0.67 5.14 n.d. 0.66
(136) (149) (139) (122) (120) (164)
60 0.87 5.05 0.050 0.75 5.45 n.d. 0.56
(93) (124) (139) (137) (127) (138)
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Table 2-18: Itraconazole ® 24 KBRS IC X A EHEF A

1 H47-0) O 5HE 5 EE BB | CFHEFHE (H)
0 mg/kg/day 1.0 mg/kg/h 5 1.85+0.16
7.2 mg/kg/day 0.3 mg/kg/h 5 3.40+t0.72 **
14.4 mg/kg/day 0.6 mg/kg/h 5 3.28+0.57 **
24.0 mg/kg/day 1.0 mg/kg/h 5 7.42+3.2*

Values represent the mean+SD

Statistical significance of treatment-control difference : * P=0.05, ** P=0.01

Table 2-19: T v MEEETFTIVIIBITLZE

&5 75 24 Br RN FFedk 5 x 7 H

EMA WSA

B#ET)L  C.albicans

BPEEF)L  Afumigatus

RETHIH . BEFTR(ERR
pofiich:s2 5/5 ++
A 3 mg/kg/day 5/5 ++
10 mg/kg/day 0/5 =

ECHIH K. BRRERR
pofiichica 5/5 +
3 mg/kg/day 5/5 +
10 mg/kg/day 0/5 =

& 30 mg/kg/day 0/5 - 30 mg/kg/day 0/5 -
EDs, 5.5 mg/kg EDy, 3.41 mg/kg
EW4 Amphotericin B

BREETIL C.albicans

BFEETFT)L  Afumigatus

RETHIZ . BITR(ERR

pofiic:e: 5/5 ++
FH 0.3 mg/kg/day 5/5 4
& 1.5 mg/kg/day 5/5 ++
6 mg/kg/day 2/5 -
EDso MRBOHONSINEMEIZED
RELHEBLAETEY

ECHIH H.BRRERERHK
pugiick:cd 5/5 %
2 mg/kg/day 3/5 +
8 mg/kg/day 3/5 =

EDs, MBEZEHONINEMIZED
RELRBELGETEY

FECBIE: 7 HBIZBIT HETHIE

125



Table 3-1: Summary of toxicity (Fluconazole, Ketoconazole, Itraconazole)

126

Species Rat (p.o) Monkey (p.o.)
Compound Ruconazole Ketoconazole Ruconazole ltraconazole
Study 2w A 2w 2w 2w
Dose (mgkg) 30,100,150 10,30 50, 100, 200 15, 100 15, 40, 100
No Toxic dose (mg/kg) <30 <10 <50 <15 15
Lethal dose (mg/kg) - - 200 - (100)*
TJoxic dose (mg/kg)
BW&FC - - 200 100 40
| Liver 30 10 200 15 100 |
1G1-CHO TG1501 T-CHO0!l TG00 | TGI51 TG100 f
Increased weight 0 0 200 0 100
Hypertrophy of hepatocyte 0 30 ND . 40
Vi ion_- 10 ND 15
Adrenal - 30 50 100 40 |
Increased weight 30 50 100 40
Increase of lipid droplets in cortex- - ND 100 40
Thickening of zonal fascicula - 0 ND 100 40
*: Aspiration of vomit ND: not done
Table 3-2: Summary of toxicity (WSA)
Species Rat Monkey
Study 2Wi.v. inf. 4W p.o. 2W i.v. inf. 2W p.o. 4W p.o.
Dose (mg/kg) 10, 30,60 10, 30, 90 10, 30, 60 10, 30,90 10, 30, 90
No Toxic dose (mg/kg) 10 30 10 30 10
Lethal dose (mg/kg) - - - - 90
Toxic dose (mg/kg)
BW & FC - - 60 90 90
Liver
TG T-CHO 1 - - 30 90 90
Increased weight 30 90 60 90 30 (slight)
Hypertrophy of hepatocyte - 90 60 90 30 (slight)
Increased weight - - 60 - 90
Increase of lipid droplets in cortex- - 60 - -
Thickening of zonal fascicula - - - - 90
Cmax in marginal toxic dose (30mg/kg)  (90mg/kg) (30mg/kg) (90mg/kg)  (30mg/kg)
Active body (u g/mL) 2.9 4.24 9.8 9.1 5.0
M: Male, F: Female Active body



Table 3-3: Summary of toxicity in 2-week oral toxicity study in monkeys

(WSA, Itraconazole, Fluconazole)

A: Grade of toxicity

Animals Cynomolgus monkey, 1 monkey/dose/sex

Dose levels WSA: 0, 10, 30, 90 mg/kg/day, Carrier: Distilled water
Itraconazole: 0, 15, 40, 100 mg/kg/day,

Carrier (35 % HPCD/PG; Hydroxypropyl cyclodextrin/Propyleneglycol)

Fluconazole: 0, 15, 100 mg/kg/day, Carrier (0.5 % CMC-Na sol.)

Administration term  2-week

Test article WSA Itraconazole Fluconazole
Dosage (mg/kg/day) 10 30 90 15 40 100 15 100
Mortality - - - - - Day12 Death - -
aspiration of vomit
Organ weight
(Liver) - - T - - T ™
(Adrenal) - TP IR T . SE— o |
Blood Chemistry
TG . . 1 M - 71 1 1
T-CHO - - ) - - ! -
Histopathology
(Liver)
-Hypertrophy of hepatocytes - - + - + ++ -
-Fatty change of hepatocytes - - - - - - - +++
-Eosinophilic change of
perilobular hepatocytes - - - ] ++
-Single cell necrosis - - - - - - -
-Brown pigment deposition
of kupffer cells - - - - - +
-Degeneration of perilobular
hepatocytes - - - - - +
(Adrenal)
-Increase of lipid droplets in cortex
& Thickening of cortex - - - - + ++ -

l; Slight decrease, ll; Moderate decrease, lll; Severe decrease
(T); Very slight increase, T; Slight increase, TTT; Severe increase

-; No change, +; Very slight , +; Slight, ++; Moderate, +++; Severe
B: Toxic dose
Animals Cynomolgus monkey, 1 monkey/dose/sex
Test article WSA Itraconazole Fluconazole
Dose (mg/kg/day) 10 30 90 15 40 100 15 100
Carrier Distilled water 35 % HPCD/PG# 0.5 % CMC-Na sol.
No Toxic dose (mg/kg) 30 <15 <15
Toxic dose (mg/kg)
Liver 90 15 15
Organ weight T 90 100 100
Blood Chemistry
TG T/T-CHO | 90 15 L I
Histopathology
-Hypertrophy of hepatocytes 90 40 -
-Fatty change of hepatocytes - - 100
-Single cell necrosis - - 100
-Eosinophilic change of perilobular hepatocytes - 100
-Brown pigment deposition of kupffer cells - 100
-Degeneration of perilobular hepatocytes - 15
Adrenal - 40 100
Organ weight - 40 100
Histopathology - 40 100

-Increase of lipid droplets in cortex & Thickening of cortex
-; No change, +; Very slight, +; Slight, ++; Moderate, ++4; Severe
#: Hydroxypropyl cyclodextrin/Propyleneglycol
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Table 3-4: Toxicity in Cynomolgus Monkeys with PK Profile
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2W - i.v. infusion 2W - p.o.
Dose Active body Active body
(mg/kg/ Toxicity Cmax | AUC Toxicity Cmax AUC
day) (ug/ml) | (ug.h/mi) (ug/ml) | (ug.h/ml)
10 | Non-toxic: 293  26.1 Non-toxic: 12 | 149
Marginal-tox:
30 T 9.8 113.4 Non-toxic: 1.7 28.5
(very slight) T
Toxic:
Vomiting
60 BW & FC | 24.8 366 - - -
Liver weight T
Lipid droplets in adrenal
Toxic:
Vomiting
90 BW & FC | 9.1 148.8
Liver weight T
Hypertrophy of hepatocytes




The Development of New Water-soluble Azole Antifungal Agents from the
Safety Aspect: Toxicology and Efficacy of WSA administered via Continuous

Intravenous Infusion

[ Abstract ]

The incidence of deep-seated mycosis has been on the increase recently. This type of
mycosis often causes serious or fatal infection in patients with a weakened or compromised
immune system. For patients who are suffering from deep-seated mycosis, their general
health has often deteriorated prior to the development of their fungal infection. Therefore,
the drugs used to treat their mycosis need to be effective via intravenous administration and
should also have a low toxicity. Itis, however, very difficult to produce a drug that possesses
a selective toxicity targeted against fungi as both mammalians (the human host) and fungi
are both eukaryotes. Compared with anti-bacterial drugs, the development of drugs for the
treatment of deep-seated mycosis lags far behind with regard to both efficacy and safety. At
the present time, most of the anti-fungal drug treatments are applied orally and treatments
are usually performed in the health clinic setting. The relatively safe drugs cover only a
narrow anti-fungal spectrum and often induce drug resistance. The antifungal drugs that
are considered to be relatively effective in general have the dual disadvantage of having a
narrow safety margin and are usually quite difficult to dispense via i.v. infusion due to their
lipophilic, water-insoluble characteristics.

Taking the above issues into consideration, a water-soluble azole derivative, 4-[1-[(3-
methylaminoacetoxymethyl-pyridin-2-yl)-methyl-carbamoyloxy]-ethyl]-1-[(2R,3R)-3-[4-(4-
cyanophenyl)-thiazol-2-yl]-2-(2,5-difluoro-phenyl)-2-hydroxy-butyl]-1H-[1,2,4]triazol-4-ium
chloride hydrochloride (hereinafter referred to WSA) has recently been developed. The
active form of this compound was not water soluble, but it was modified with the addition of
quaternary amimonium salt to produce a soluble prodrug, which is both injectable and
applicable orélly. Following administration, this drug is quickly hydrolyzed enzymatically into
its active metabolite.

This study examined the safety of the continuous intravenous infusion of this drug as well as
its oral administration. Also discussed are the bioavailability of WSA using new toxicological

and pharmacokinetic approaches and the introduction of a new method of drug efficacy
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evaluation.

This examination also includes a toxicological investigation of WSA in monkeys as well as in
rodents. To compensate for the possible species difference in the metabolic pathways for
this drug (prodrug), and also considering the toxic potential of the liver and secretory system
(as is encountered with existing azole analogues), monkeys were employed with the
expectation of a more accurate prediction of WSA safety, since the metabolic system of
monkeys is very similar to humans. As one of the objectives of this study was to examine
the bioavailability and safety of WSA continuous i.v. infusion in humans, it was considered
reasonable and pertinent to conduct this study utilizing the monkey. The monkey is the

species that is the closest approximation to humans from the viewpoint of both physiology

and toxicology.

This study was conducted with the consent of the ethical committee for animal experiments

in Nippon Roche K.K.

In the first chapter, the evaluation of repeated oral dose toxicities on the existing azole
analogues, fluconazole, itraconazole and ketoconazole was performed.
Although fluconazole possesses a narrow spectrum, it is the most frequently used drug for
both oral and intravenous treatment. The study on fluconazole was performed as 2-week
and 4-week toxicity studies in SD-Slc rats and a 2-week toxicity study with cynomolgus
monkeys.
For itraconazole, a highly lipophilic compound that is frequently utilized for oral treatment, a
2-week toxicity study was undertaken using cynomolgus monkeys.
Using ketoconazole, a drug that has not yet been approved in Japan for human treatment
(except for external application) because of its severe toxicity, a 2-week toxicity study was
conducted in SD-Slc rats.
The drug dosage utilized in the toxicity studies were as follows:
Fluconazole: Rat, 2-week study 30, 100, 150, 450 mg/kg/day
Rat, 4-week study 10, 30 mg/kg/day
Monkey, 2-week study 15, 100 mg/kg/day
Itraconazole: Monkey, 2-week study 15, 40, 100 mg/kg/day
Ketoconazole: Rat, 2-week study 50, 100, 200 mg/kg/day
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Statistical analysis (Pitman test: Lehman, E.L., 1974) was applied to the measured data
collected in this chapter from hematology values, blood chemistry results and organ weight
values only when the treatment group consisted of 3 or more animals (Statistical

significance: p < 0.05).

The data obtained in this chapter indicates that these azole analogues adversely affect
primarily the liver (increased weight, hypertrophy of hepatocytes, fatty changes) and the
adrenal (increased weight, increase of lipid droplets in the cortex, etc.). In addition, the
affects of fluconazole treatment were focused mainly on the liver, but itraconazole and
ketoconazole tend to affect the adrenal more severely. The comparison between the rats
and the monkeys, as the experimental subjects indicated that the toxic characteristics were
very similar in both species. The primary differences observed between the two species
was the toxicity exhibited in the fluconazole group occurred at much lower drug

concentrations in monkeys.

More detailed results that were obtained from chapter one are as follows.

Fluconazole: In the rat study, liver toxicity was detected at 30 mg/kg/day and higher for the
2-week administration group and at 10 mg/kg/day and higher for the 4-week administration
group. In the high dosage group (30 mg/kg/day) of the 4-week rat treatment group, adrenal
toxicity was also uncovered. In the 2-week monkey treatment group, liver toxicity was
observed in both dosage groups (15 and 100 mg/kg), and adrenal toxicity was found only in
the highest (100 mg/kg/day) group.

ltraconazole: In the 2-week monkey treatment group, toxic changes were detected in the
adrenal (40 mg/kg/day and higher) and in the liver for the 100 mg/kg/day group (increased
triglyceride: 15 mg/kg and higher).

Ketoconazole: In the 2-week rat study, liver toxicity was observed in the 200 mg/kg/day

group, and adrenal toxicity was observed in all dosage groups (50 mg/kg/day and higher).

In the second chapter, the efficacy, bioavailability and safety of WSA, utilizing monkeys, rats
and mice as the experimental models was investigated. |
In the first section, the results of both single dose and repeated WSA treatment toxicity

studies are examined. In the second section of this chapter, the blood concentration levels
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of the active WSA metabolite are determined and subjected to toxicokinetic analysis. In the
third section, a new evaluation method was introduced to facilitate comparisons between
WSA and the other effective, but insoluble antifungal drugs, focusing on their efficacy and
toxicity when the administration is intravenous.

The first section of the second chapter discussed the results obtained from the toxicity

studies on WSA treatment in rats and monkeys. The treatment protocol was as follows:

Single oral treatment: rat, monkey 500, 1,000, 2,000 mg/kg

Single i.v. dosing (0.1 mL/body/min.): rat 10, 20, 40 mg/kg

Single i.v. infusion (6.25 or 8.33 mL/kg/h): monkey 90, 120 mg/kg

2-week repeated i.v. Infusion: ‘ rat, monkey 10, 30, 60 mg/kg/day
(6.25 or 12.5 mL/kg/h, 2 h/day)

4-week repeated oral treatment: rat, monkey 10, 30, 90 mg/kg/day

The results obtained from this section are discussed as follows:

Rats: From the data collected, the lethal dosages in the single treatment study were very
high, specifically 40 mg/kg (i.v.) and 1,000 mg/kg (oral). In the repeated WSA
administration studies, no animal expired from either the oral treatment group (highest dose:
90 mg/kg/day) or in the i.v. infusion group (highest dose: 60 mg/kg). In the 2-week repeated
infusion study, the non-toxic level was estimated to be 10 mg/kg/day. An increase in the
liver weight values was observed in the 30 and 60 mg/kg/day groups, but accompanying
histopathological changes were not detected. In the 4-week repeated oral treatment study,
no significant changes were observed in either the liver or adrenal for the 30 mg/kg/day
group. Therefore, the non-toxic dosage level was set at 30 mg/kg/day. For the 90
mg/kg/day group, hepatotoxicity (increased liver weight and hypertrophy of hepatocytes)
was detected.

Monkeys: The WSA lethal dosages determined for in the single treatment studies were 64
mg/kg (i.v. bolus), 120 mg/kg (i.v. infusion) and 2,000 mg/kg (oral). In the 4-week repeated
oral treatment study, expiration of a few of the monkey animal models occurred in the 90
mg/kg/day group, and a slight liver toxicity (increased liver weight and hypertrophy of the
hepatocytes) was observed in the 30 mg/kg/day animal group. In the 2-week repeated i.v.
infusion study, toxic effects were encountered in the examination of the liver and adrenal
from both the 30 and 60 mg/kg/day groups. The non-toxic WSA dosage was estimated to
be 10 mg/kg/day for both the oral (4 weeks) and the i.v. (2 weeks) studies.
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When compared with fluconazole, the results of these rat studies indicate that WSA has
significantly weaker and less toxic effects on both the liver and adrenal. WSA's minimum
toxic level was higher than for fluconazole. The adverse effects induced by WSA on the
adrenal were present only in the long-term administration groups and within dosage level
group where hepatotoxicity was demonstrated. The toxic propetrties and effects of WSA are
very similar to fluconazole.
In the monkeys treated with fluconazole and itraconazole over a 2-week period (oral), an
increase in the serum triglyceride values was detected. This parameter indicates that these
drugs were having a toxic effect on the liver of these animals and the effect was observed in
the 15 mg/kg/day and higher dosage groups. In the 4-week oral WSA toxicity study, a
similar effect was uncovered, but only in the 30 mg/kg/day group and higher, which supports
the claim of a lower toxicity for the WSA treatment.
In the second section of this chapter, a toxicokinetic analysis was performed utilizing the
data collected the studies described in the first section. In these studies, the blood
concentrations of WSA and its active metabolite were assayed and recorded. The Cpax,
AUC and Ty values were then calculated. The results obtained demonstrated that WSA
was rapidly eliminated for the animal species that were evaluated in this experiment, for
both oral and i.v. infusion. The Cax and AUC values for the active metabolite exhibited
dose-dependent increases. The indicates that the conversion of the prodrug into the active
metabolite was rapid. The active metabolite also remained bioavailable for a longer period
of time in the monkeys than in the rats.

Rat Tq: 3.5 h (oral) and 5.1 h (infusion)

Monkey T12:  12.8 h (oral) and 9.8 h (infusion).
These results suggest that a once-a-day treatment protocol with WSA should be both
adequate and effective for use in clinical practice. The oral bioavailability of WSA was very
good; measured at 62% in the rat groups and 87% in the monkey groups. The fact that the
oral administration can achieve nearly 90% of the blood WSA concentration levels reached
by i.v. infusion suggests the feasibility of effective oral treatment in clinical use.
The evaluation of the WSA conversion rate from WSA (prodrug) to the intermediate in
plasma (in vitro) indicated that the Ty, of in humans was similar to the results from the
monkey group, and much higher than for the rat group (T+2: humans 0.75 min., monkeys

0.85 min., rat 0.25 min.). These results support the application of monkey pharmacokinetic
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data as valid predictor for WSA performance in humans. However, the total conversion rate

from WSA to the active body of WSA in plasma (in vitro) showed that the Ty,2 of in humans

was similar to that in monkeys and rats (Ty2: humans 1.6 min., monkeys: 1.75 min., rat:

1.41 min.).

In summary, the studies utilizing the monkey groups demonstrated that a protocol of

once-a-day administration of WSA (prodrug) was effective in establishing the concentration

of the active metabolite to be high enough for both effective and safe treatment of deep -

seated mycosis in humans.

The first and second sections of the second chapter have substantiated the following points:

1. WSA administration adversely affects both the liver and adrenals, as was the case with
the existing azole analogues. These negative effects were slight, however, when
compared to the existing azole.

2. The iv. infusion treatment using WSA was very safe, even when the affects were
compared with the oral administration. The i.v. administration of the existing anti-fungal

drugs had induced severe toxicity, but WSA did not cause sever toxic changes.

In the third section of this chapter, a new method for the evaluation of the efficacy of nearly
insoluble compounds, which are difficult to administer intravenously at high enough
concentration to both be effective and safe, was introduced. Employing continuous i.v.
infusion, sufficient data was collected to evaluate the efficacy of these compounds, despite
the low concentration of these solutions. To increase the accuracy of this efficacy
evaluation, referrals to the histological findings of renal lesions, damage to the target organs,
and the incorporation of histological criteria were included in the evaluation. The results of
of this new method of efficacy, evaluation as applied to WSA treatment are also discussed
in this section.

To establish this efficacy evaluation method, itraconazole and the ICR mouse model of
systemic candidiasis were studied over a 14-day treatment. For the efficacy comparison
evaluation, WSA or Amphotericin B were i.v. infused into a F344 fischer rat model
representing systemic candidiasis or systemic aspergillosis for a period of 7 days. For both
of these experiments, the animals were administered one of the test compounds,
continuously via i.v., at a low concentration. The infusion was maintained at a fixed rate

using a catheter inserted into the external jugular vein. During the treatment period, the
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blood concentration of each compound was measured and recorded.

Itraconazole, a nearly insoluble drug, was infused into the mouse models at a dosage level
of 24 mg/kg/day over a period of 3 days. The blood concentration of this drug was
maintained at ca. 0.3 x g/mL. The average survival time was significantly prolonged (1.85
days for the control group, 7.42 days for the itraconazole group). In the treatment group, a
decrease with renal bacteria count was confirmed, and the signs indicative of infection were
ameliorated. In the efficacy comparison study, no death were encountered during the drug
administration period among the F344 fischer rats treated with 10 mg/kg/day of WSA.
Within the kidney of these animals, no signs of infection were detected the end of the 7-day
treatment period. The blood levels of the active drug metabolite were maintained above
0.05 x g/mL throughout this infusion period. The EDsg value (during dosage level with a
50% survival rate) for WSA was estimated to be 5.5 mg/kg for systemic candidiasis and 3.41
mg/kg for systemic aspergillosis. The minimal effective concentration was estimated to be
ca. 0.05 x g/mL. With amphotericin B, some rats expired during the 7-day administration
period (candidiasis group at 6 mg/kg/day and aspergillosis group at 8 mg/kg/day). The dead
rats, exhibited characteristics of toxicity attributable to amphotericin B in their kidneys and
livers. However, the signs of infection were not found in the kidney of these animals.

In the ICR-mouse model attempting to establish a new efficacy evaluation method, we also
introduced a new method to evaluate both the safety and effectiveness of treatment drugs
at the same time. Specifically, we set up evaluation criteria of the effective blood
concentration of the drug and focused on the histopathological findings that were observed
in the target organs. This comparative efficacy study of WSA and amphotericin B using the
rats models was then subjected to this new safety evaluation method.

In the third section, it was confirmed that the administration via i.v. infusion was helpful for
evaluating the efficacy of nearly insoluble compounds, that also have a short half-life. By
administering a low concentration solution of a drug, at a constant rate for 24 hours a day,
the blood level of the drug can be maintained within a relatively narrow concentration range.

Using this type of infusion, the efficacy of nearly insoluble drugs can be better evaluated.
The conclusions reached in this paper can be summarized as follows:
1. It was confirmed that the existing azole analogues (fluconazole, itraconazole and

ketoconazole) adversely and severely affected both the liver and adrenals. The target
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organs for azole toxicity were verified and index of toxicity was established for these
drugs which was later used as a reference for the new azole drug, WSA.

2. Confirmation that WSA, which has been modified to a water-soluble prodrug,
possessed a potency with higher safety and sufficient efficacy for the treatment of
systemic mycosis.

3. New experimental methods for both safety and efficacy evaluation of anti-fungal drugs
were demonstrated. This involved a combination of procedures for infusion
administration, toxicokinetic and pharmacokinetic aspects, and histopathological
assessment of the target organs for both toxicity and efficacy.

4. Based upon the results obtained from the above described approaches, it was
demonstrated that the new WSA was safer and sufficiently more effective compared to
be the existing anti-fungal drugs.

5.  Clinical application using intravenous continuous infusion would be an effective first

intensive treatment, followed by oral administration.

The cumulative opinion that we believe is supported by data from this report was that the
development of a new water-soluble azole, WSA, which would be administered orally, via
bolus injection and by continuous i.v. infusion possesses sufficient efficacy and is safer than

its azole precursors.
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