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CPMC 13454 H 9 H=2ff - P 1345 H 10 H =8

BUERACPEL ORI ORI T E 2 PRSP B L 2% <, Lo S3A O BIRMA I BRS
B, LIzhoT, MArxE L2 E3EN 2w/ 52 o L WHIERSE (BFEE o f B
fil % ) |'«u.-d~|7f])ﬁﬁ\tﬁ:i#1fl1\‘7§)o HFKE, g—ov SR E 3 HARICBNT, FBERRE
Sl BbLOD, KO T T —OHAHERAERIZA > T, () KU T KR (2 amphotericin

) OFi & DIRPHUABAIL, (1) itraconazole Dk FuaF - raFx 2 b)) alEfbRA], (i)
MU T =V RBBLEAL, Gv) B YV REH Hi2HEOA T T —oBANL, wFRLH LY
VP AT AN T LIS > THRERBEA L) DY BB L CESh, HHENSE o720 B
BN 7 V= W RAL T O 7 A TR B JE A 11 L T\ % voriconazole, posaconazole 3 & U
ravuconazole &, fluconazole & JLE L TWFN L PLiGEDB & A7 PV OIL KBS N TH
O, MU T S AGETE R R T, v U U RIE, FUEAIEE A S D key enzyme & % 5 (1
=3 =[N H AR NET A LIS E > TG 2 T 2887 7 ADOEKTH 5,
075 AD 3O, VER-002, MK-0991 3 X OF FK 463 (220 Tld, Wihh M) <
Z L, flikDYURR Pneumocystis carinii (X3 AR b0 28, TV VRELLERZ RS HW
Sk, HEPEEE AT N TwL 2, B EEORESA LN, EWIEE, ThHOFEL
PR DIEAMI L, RSO DO < £ ¥ 2 & MR IGHE OB ANE 2 2 b o L HifE &
nb.

Key words: JUltH#E, )T V=R, H 2V R, BIKHE, )2 RIREHARA

# 220 42 1 12 Candida spp., Aspergillus spp., Cryp- f“[ D, OFt5 2%z 5IT8BET, LardaEo, 4t
tococcus neoformans, {E{YIH 7 EOWIMULRIZRINT B3 VAIAE ) b o FIMEE R PR FR M O IR & > TR FEH]
EVE ORI AR ISR kxR o85> TE T, MR T, mﬁanlxi\ﬂ’ﬁi MR, 2okl shs,

Fusarium spp., Trichosporon spp. = Oo HHI LWL @12 COEIRBKEEZ DL L, ML LML H, F2EE

& 2 BB %, fluconazole [ifYE Candida albicans @)% NEHOFFELZ L OH LVPIERET 23 LV RAORE

mbiTiTy<Abﬂ Lot TS OEKIE % BA%E L BIRANOEADARN R ThH D, ZORITIE, Bl
WP e E o R O 2 L, TR S0 JEI AL C B RBREX B I A » TV B S OF BT E R o
£ ztvmlk#f%bw ENTVDHIT EREITE - THIERGIRIEZ BRI OWT T LD 5D,
Moﬁb?kdk@b”“ﬁ%&#ﬁ(.L#%ﬁ%&%% I. FANEREERREOLMBAVIKRL
LR E DDV E 5T, 20 PR iHmO EEM I D OE T ITCZ (1993 4:) Dk, ALV E R

FIEANTHL, ZOMEELVENILTVEDIE, %< T HZHBEREIE 1O EERICEASINRTELT,

@i”ﬁ(ﬁ‘l"tzfiI%H.’]ia)é%l%ﬁfm:‘;’-ltﬂ.%zl*ﬁf)flflﬂ%tff‘i%ﬁﬁff’<, & ZORE, FBERNOBRY = — X IWT—HTdH
Wi2sffion L7 % CLBEAF O DU RIS X 2 BUT O WR#ELA R %o BRATIRZ DB, AMPH-B O EHHAREAIAT £
ML&wWMﬁ&&(&w:tub%éo ONEAELEINTHD OO, ﬁﬂw&&ﬁibﬁm

DU AL Fa e & WUk 2 &, PUIRTE Mk ¥ i ek KEGBWEWVSTEW, 29 LAZRRIDIBZ 5L, B

MOMTHAIMEOLTO AR DS T 20 FET AN TREEEEL2 TR %1%'>it@74
BlAe b Tl o g A, R) R0 7 (FAD) OF L WIEREOBEAILEWOE L%
amphotericin B (AMPH-B; ii:§}), 7ooty 3 V30 BEDRENNZED SN TWBETY, ZO%H9T 1045

3?),79~

flucytosine (5-FC; £ 11, iE4hH, 1 3 ¥V — LV HZ D HF DEMERDZOREB L (F7213) BRIZBWT
miconazole (MCZ; it 4), N2 b ) 7V =L ROD BIM»SENMHTE TOWT DR DR AERIZ A

fluconazole (FLCZ; #£ 11 - ik 44) & itraconazole (ITCZ; 5> TWwh (Tablel)s TNHIZRD I DDA T T —IZ

“YOLUHR 1l K% 359
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Table 1. Clinical development status of new antifungal agents and formulations for systemic use in Japan and other countries
Clinical dLV( lnpnnnt status
Class Agent/Formulation Form e —
Japan other countries"”

Polyenes monolayered liposomal amphotericin B [SM-26000" | intravenous P-1/1 launched (US, EU)
amphotericin B lipid complex intrevenous = launched (US, EU!
amphotericin B colloidal dispersion intravenous - launched (US, EU)
amphotericin B lipid nanosphere |NS-718" | intravenous P-1/1 -
monolayered liposomal nystatin intravenous - P-1I/1 (US,EU)

Triazoles phosphatyl fluconazole [UK-292, 663] intravenous P-1/1 P-1I (US)

h, 1-B—cycl in i 1

ydroxyprop'y B—cyc odex_Frln itraconazole oral Poll/ P_1l. launched (EU)
oral suspension [JK 1211]
'hydroxypropyl—[i—‘cyclodextrln 1vtraconazole intravenous P P_1l. launched (EU)
intravenous solution [ITR-1 V*]
voriconazole [UK-109, 496" ] oral/intravenous P-1/1  P-II. launched (US, EUI
posaconazole [SCH-56592" ] oral P-1 P-11/11 (US)
ravuconazole oral/intravenous — P-1/1 (US

Lipopeptides FK 463" intravenous P-1/1I P-11/1 (EU,US)

(Candins) MK-0991 (caspofungin, 1L.-743872) intravenous - P-1I. launched (US)
VER-002 (V-echinocandin, LY-303, 366) intravenous - P-1 (US,EU)

' Development code in Japan., " US: United States, EU: Europe. © — ‘not undergoing clinical studies
Kilshz, 1) RY 2 RIGHHAERF lipid—vehicle W RAIO e KO K MAT A NS & D, F o
polyenes, (i) H 1L M) 7TV =N RDTa Ty PEREM & ATRITERT K % LTEE & 2 f BUR A o B S A3 i
7 F 72 3E LA prodrug or solublhzed formulation 2 SIrbOINLTE, TORMMIHER D E LTSI
of old generation triazoles, (iii) #% 2 G MY 7 V'— 72073 AMPH-B O IRV AITEH 2 . WOKGfTE Tl
V% new generation triazoles, (iv) Y KRXTF R KD3IODY A TORANHT TR /M;f] SaM 2T
lipopeptides (7 > 3 » % candins) - s Twd, G) i) Ry—2a%47, Gi) IRPT#H
k%iﬁW%ﬁIJC:OL>T BN TOREILITLTE Kk Y 4 7, Gi) 394 Forliky 4 7. Table 2 12457
CAFCH OO BT 5 R T RIFEAE X910, KRANIE, IR K A XL TRTTHDK,
&mw ENDOI) HADENTH 5 %@-h.MW? AMPH-B {5it, & 53 EWETEZL &0 ni THBI 7%

MEIZBIEDHED H TV B 365 ( NS—718) K> KRk
THIERE SN TV B34 (FK463), -5 L3 &1
ARDOEFEDRIFE L 725 ODHIANT 4 £ 2 A8 SR
TR T 2N T 5 3 H (ravuconazole) 7 & D
BlbAHND, TNDHORRKREERIZA o 728F12N 2
T, R RIFPHHREAR ) 7"/“—»/3?““:/“%0)
A, WIERBERICH D L OE HICE G S

Twad, LTFZhPMB LT (F7213) léﬁle"CiﬁuuM\‘axU-Sﬁ
AT OFEANZ L2 Ao TR S %0

II. R IREEEBRAERE

1. #IWHIBSE 3 /- AMPH-B JRE HK% A

R L REGY (TRTREWEREY) OwoHh
1, TTICHERED Y HUEEB LU (F7213) i
PHELTHHEENTWE, 2040 T - &b ENW
zALE L, 1956 4K E T L & 1172 amphotericin
B (AMPH-B) T® %o ORI S N 7ziig)
WA (74 % 23— Vg #i451K, Fungizone®)
&, DOAETH 1960 FAAWE A SHIRIEA S,

B R R VR R E (29 B R S 0 “gold
standard” & L TP c8 ST %, AMPH-B

HED R SIS Lf] Lol AMPH-B iy
WA C HRTWEAMLC, Mo A THETH S
Z & DEK D F i bR M\n;\lﬁﬁ‘ S5z sitTwy
B WEIZE O AETH D, BHRAGFIZY R Y —
285 AmBisome" D {fi#¢, empirical therapy 3 & U
PRI BT AT HITED il &2 T & L 7z alihi 4 &
D R ABRASBUAE B B T b THB Y, T OMGT
RGO AL I ENTE L, AMPH-B VK
YV — LABANIDOWTIE, DA TEH AmBisome" & ]
DBRFA (SM-26000) DK RERAHEI I TH D, 4512
ZIYE T A AV FI R A & O 0 2 R APk VTR L
LCEDREDARTED R SN D DA S D

2. AMPH-B O lipid nanosphere # i (SN-718)

FIERR 'S IR =S| TN P/ N IO S S oe /Ay U N AN
L7-2=— 7 7 AMPH-B it ISR 5 0 A A 8% 7 iif(
T S [N THED 51TV b, NS-718 & XiFiL5
DORANL, A4 U E RTINS L > F s Z)H‘ﬁf’if
ki /-~ (lipid nanosphere) 77/ (2 AMPH-B i#ifi % B
AL CTHSHHIC AN L 72 D TH L. NS-T18 Dig X
ORI, MONRPHVREAN < STH {4 ZH39)
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Table 2.

Structure and physicochemical properties of four lipid formulations of amphotericin B

Products undergoing

Si AMPH-B
Lipid formulation Lipid configuration 1ze Lipids clinical study in
(nm) content (%)
Japan
Monolayered liposomal small, unilamellar 60-100 hydrogenated soy 4 SM-26000
AMPH-B (AmBisome) vesicle (monolayered PC, DSPG
liposome)

AMPH-B lipid complex ribbon-like 1,600-11,000 DMPC/DMPG 30 none
(Abelcet) (3.5:1.5)
AMPH-B colloidal disk-like 120-140 cholesteryl sulfate 50 none
dispersion (Amphocil/
Amphotec)
Amphotericin B lipid very small particles 25-50 soy bean oil/ ? NS-718
nanosphere (nanoparticles) egg lecithin

(1:1)

PC: phosphatidylcholine (lecithin), DSPG: distearoyl phosphatidylglycerol, DMPC: dimyristoyl phosphatidylcholine,

DMPG: dimyristoyl phosphatidylglycerol
AMPH-B: amphotericin B

XWnZk (25~50nm %) (2H 2™ (Table2). €Dk
F, A#FIX, AMPH-B @ﬁﬁf:&ﬁﬂ’i’ﬁﬂ)ﬂﬁ'gﬂf.ﬁiﬂ&
Mz ehbh, HFEZEOMANRISH SIS, Zo7k

VL R B ASHL B BRI MERR S B, S o B
5, NS-T18 (2 oW T M iEAwige L 20, L7z
o THEBEAE 2SN Ew FliE LD, $5E,
T v b ORBEYENTT ARVFN ZJEET VB LTI R
Oz )7 b3y h AFEET IV 2R 72in vivo FEERIZ
BT, AEAIZ AMPH-B 0@ HAB L) RV —
LR L[ ELL LB R R LT, BlAE, #H
R EREZ S E L THNTEHRIRRE fThbhi Ty
%o

3. HTERIAABRELRE O Bl AMPH-B JIif P{HH R 554

Z0EPZHL VL Ol LY 4 7O AMPH-B fiii

PR A A5 28 2 4, BUERTERFHIE 23T Hh e Tw
%, TOH 11X, AMPH-B #% poly (ethylene oxide) —
block—poly ( f —benzyl-L—aspartate) 3 -t V2, ##l/
AR 119 TINY AFETOL - /AITH D, V-
ﬁﬁf%(ﬁi%ﬂnm&NSﬂBih%ﬁ%‘¢
WY Z OBAITIE AMPH-B 4 - D& AN
L B4 %, AMPH-B i ##1Z < b’\’C(eHluéﬁ.
P 5 - H, invitro PUILRIGEMEIZE < 2 5 & v
Do

%21k, AMPH-B® VUKV —24 Bk %3512
R)yzFLry7y)a—) (PEG) Ta— b Lffé@’i’
BARMEIZEZTZRATH D, TOLHITBRMES
%bﬂtUﬁv—Au.ﬁmum%ﬂéofétb,@
NANOWATR AR I L, ZO#%, KIFHMEESR

W E D, BREETOWAM % 5 ® % . Long circulating
liposome ¥ 7: (X “Stealth” liposome 7 & & KX %
ZATH 5D, HJ, AMPH-B ® PEGALY KV — 28

#lE, AMPH-B % #A12 < 5T, invitro PUER
W 5 72K ES VDI, IER <Y ZZHES L
72354 O Kiit# i (maximum tolerated dose, MTD)
318 bl ER, HELA VI TRERT AN
VN ASEDENE T IV B TARBEA O HL 45 57558
HRA R R Y — ZBR O JAEE G- & RS EOREER)
RERT I EFHES LTV L,

% 3 DIFEIHIKIL, cochleate lipid cylinder & XX
5H0THbH, ADOME% b D HJE O phosphatidyl
serine DO AFEOY RV —2) IZCa¥ BHRMT 5

MEREDPMAELTES LY — b2 D, AT
:4»% %o CTEBO RV T X Y IRDE B % K
T2HEIHNL, TOHOTLNT ZDXHIILT
5N 5 cochleate lipid cylinder (&, LARiA S X7+
F, DNA, ##l7% EoRkFEHg EFFICRIRG 085G
D) ELToOfFRM I TE,

AMPH-B O cochleate lipid ##] (C-AMPH-B) {4,
Ca®", dioleoyl phosphatidylserine & AMPH-B % 10 :
1OENVETEA, 500nm L FOR T4+ A4 X% b0,
Z ® in vitro 72 & U in vivo HTE K i 1%, AMPH-B

OWERFNRL) Ry — LWHNE WETH BT, Dl
F&EbHTEL, 7 21E50mg/kg (iv.F 7213 p.o.)
YT e AN (Y (- R AR PG (WoNOE 2 OF

BCRE 1L 55 39 M ICAAC (1999 %)
U2 R s N S VAR (WS
4. Nystatin J5 2 H AR
Nystatin (NYS) X, AMPH-B L[ LK) = 2 %I
BT DHERLEWTH 575, 1ERITBATERERR S
N Candida BREIR O 720 DOFOF L LTOARMM X
NTE. BOENYS D) RV — 283 (Nyotran®) »°

PZE S, AIARRBROR K 6, PUHRETEZ REF L

THEEND, &
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ZE TR AL T2 2 EAHINIL, SRR 2l d - TH]‘?L LD FIEED A 2 mwnliin?/w)f’lﬂl
FUZ BT TR W LS TTHIOERRBRAE TS OFIRIZ & 20 PEoli 1 &N 2 Muird 2

Lo ATMEICT 28w E L2 SN Tuavd, P
WY e MIBWTHARROLRENEEN R ) v EAE
40 [0l ICAAC (2000 1F) Ty S N7z.

. ~U7V—=I)L%R: BEEOCT7ORS YT/
ALAEEE, LU 2 HCEH

WEAr o 220 M) 7 = VR PUTIRAE FLCZ & ITCZ
OFFER S HIEIT 2 2 &R TN E L TNt R
WD, LA EROF LW ES AT L2 A L7
WHIR, SROPBLERDONIE - HIEEIT->TE7,
BRI A > TR Db nLo7dlh, &
DB THNTOEIKMESD > L bEATHLDIL
FLCZ ) Yft7a k5 v 7 (UK-292,663) TH 5.
%@ﬁ#t%ﬂﬁZ@%ﬁﬂﬂ&tfﬁ’m‘%ﬁV“
o EALRAA, £ b e LT
voriconazole 35 & U* posaconazole 7° &% 4. FLCZ 7' 1
K v 7 EREETIE, u\fh@"ﬁ"éﬁ'JO)lﬁé‘fibr\I}'f]%E%)HMWDH
’\)75“'153?’?1, posaconazole MAAHE§CIZ Lili 3 Tw
o TOEDPDAETIZE ZHIRHIEYS 2 I TR

ravuconazole AT TAH F 721355 TAH o i B B
FEIZ A>T 5

1. FLCZ®VY ¥M&ft7a FJ v (UK-292,663)

ZOTarFIy 7 (Fig. 1) &, KINICASLEFRRT
77 =PIl E o THRAIZFLCZ &V Y& 2% %
Nb, FLCZHH L M) 7V —VRILERILTE LT
B CERYE (4mg/mL) #4225, TN TH
HRIR 5B LTI Ol & & b LS ﬁ‘ifﬁ‘ﬁr’)\ﬂ’%
VN B UK-292,663 O B, # 4
SIZED THIRNE IO 2 8532 & 12dh VJ.

OH OH
N
/ 2
& O
N
-
Nﬁ
CFy

Phosphatyl fluconazole
(UK-292,663)

Voriconazole
(UK-109,496)

Fig. 1.

l%.4%an0hﬁwruiﬂloonghnL&pu<.uﬂmw
K= Z 1Tavy b)) &b ro7.
2. ITCZ &owlir b#Al (JK 1211 B £ O ITR-1V)

ITCZ (&, FLCZ £ 0 L HUriiiithavuh <, PUei g 2

N7 MLHIEVEL) IR LD AN, H@Zﬁ
MAGE INDBMT ZARVFIL AN EDOHRINFIZ & 5%

”b”‘%(ﬁw@% : LﬁLJTCZ@huﬁHﬁmw\t
2, Ti4) Hi’»’f‘ﬂlif< FE (T BUAD) DOIAM
NENTES, ZOHTELANZOCTL, B2 50
WAL T Ay o T &, FESAUER S O U R k1 i
W2 OGRS T L IS
WTH DI ENRME > TARADEIRMATINTEZ K&
<WﬂLTw o JK1211 1%, CoXiliEwiky s 2
ARl :ﬁbﬁ§1LtITczahh|U{uhn1tﬁﬁu(mal
solution) TH Y, WiHEILIZIZ40% € FaF 7oV
V=B A4 r7aFFZA 1) > (HP-F-CD) 2w 5
TV ZORUL, BTN ASSGE SN0 D) A,
Ta bR THNEAOWRED T A L, TR
iDL 1) 2 7 BEITB T R RN EITEDT) S
ND I o722, BIREICRE S LS
i, itkos7TELAL L SEXRT, AUCHB LU C.. i
WG 30% RERIINT % L X T n» e 2
oOuFALEA (v THD OMBUI X - T, #FIHx
X BB ISR Db 0L PRSRL, KRS
HP- 5 -CD % fil{k & 9 % ITCZ o fif i H] nrmmﬁu
(intravenous solution) (ITR-IV) & % Sh2, ik
PE7 ZXVFN ZHER L L od & 5 % VLR D i
LAMPEAWTF ST 2, L Lwin b il#l

: \_/ : /[k (H-(

S OH

(,H;

Posaconazole
(SCH 56592)

I

Ravuconazole

Four triazoles currently in clinical development.
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XV A, AT T S ITCZ OHEMACH, otk
SEPIAT I, 5“ {37 L2 2480, A7k
WAL SEARTYITIE A 5 7 O'F%

3. W2lfLrY 7 /—)I/—‘?:}JL'" LIPS

il R ) T =V RBT R (FLCZ, ITCZ) &
T LR EEE % D2 3 DALY AN 72 B biu it
FAE OB & U CRIIKERIZ A > TV 55 FLCZ ¥
1 7 DK% B D voriconazole 33 X U ravuconazole,
FAUZITCZ % 4 7 ® posaconazole TH 5 (Fig. 1)

Z ® 5 B [HIN T voriconazole & posaconazole @ iR
HEDRZENTVD. WINLIRENLTWTH D, Kk

e BT E GO TE A E L ITCZ L WA/ it 2
L. RiTE LTI, FLCZ &< 5T, fLLiANRY
M2V &, FLCZ i C. albicans (2 LTH &
HRIEDNM % 9 2 &, Candida glabrata X° Can-
dida krusei 7p & @ FLCZ L& 21k Candida 2 xf L T
itk Tdh b 2 &, Aspergillus spp. & OO KAKF
R EPECTR ISR 2 00TE D LR N S &, B ED D
ois, -, WY, Fusarium spp., {01t I%i 2
ST DL, EERIC K S TR AR LIS
ThHb.

Voriconazole (X, Candida spp., Aspergillus spp.,
Fusarium spp., -JPELTL
W7 &% LI O YR L2 %) LT FLCZ @ 10~
100 5 b ufivy in vitro WitEe B2, WD HDT A
AV F N AN E T B VT H T SRR A
e STV F 2R T O AR BRI 33
WA > ¥ %9, fTih v ¥ 79, REEPE T A
FU 2 EZX T AT T IAA S T v
5% FLCZ % 4 77120 dh - T, Fl1If 2/
voriconazole @ bioavailability (Xt b T4 80% & 1L
MTHhO, My > 87 P13 44~6T% 12 &
2

Posaconazole (SCH-56592) @ %) {-#i iti 13 ITCZ C'
ICWTHY, BLorbbizy v Liiiie, /27
FTEIVTOBONPDONIZT T URELONIETNI L
Lo AL O GIEOR RER D S, AL TR,
KM RIKIH, emerging fungal pathogen 7% &% (78T
voriconazole L I {2 Wil WHLLLH AXRY P a DTk
AHG SN T 5™ F 72 ITCZ & hilkk, pasacona-
zole Ot kT PINT LI lev (S1815) 2 &
RN T D ARSEA O FIK AR W9 2 Mo g
A SALR WA, FLCZ X ITCZ AY4R) L W igdr:
PECCR IO N AT S LD
(BMS-207147, ER-30346) (X, i
U FLCZ % 1 7 ® voriconazole & il K12 L W HLLLIH A
X7 bvx b, Co oalbicans, Aspergillus fumigatus,
C. neoformans % EDO IR E T VIZB VT
FAIFBHED Y 2 AT TR T LA 7 55

Cryptococcus neoformans,

Ravuconazole

)i & ok L, #8113 5 T @ bioavailability i& 47~74
%, MRz 45h (52 b)), 88h (£ %) &w
SIS T W5,

F DI D | V\Jﬂ’(“uﬁﬁﬁ‘ S IR RERD T b, BUfEIH
AL TWDE M) T Y= LVRIEAEWE L TM-
16354 (D 0870) 72’%H %, KL% ITCZ &< HN5
&, Aspergillus spp. \Z&$ % in vitro IKEIZ WV A

A Y9\ AY, Candida spp. 4% 2 Candida tropicalis X°
Candida parapsilosis ¥ 72 13 FLCZ iif ¥ C. albicans
R LTl A D o) e itk 2 o g2, Zh T
tfrbisz AIDS BEHE O EGE A >~ 2 ¥ 2 8
140y bR REED S, RERHHOFRED LD b1
TV 5™,

4. ZoMo ) TV = VRILEY

X520 L Y T = VRIS WA R
IREERS 2 & o TR MG s Tw b, Z0% IR
DA OB A EDAH L2 O TH D), T-8581, TAK
~187. SS 750, R-120758 72 & MLEBI & L THITH
5.

IV. UR~NRTFRR (BT R)

1. RO R &R

ek DY RAL S Fik & % > T 5 AMPH-B
R = v FR) E SR O LR SE > Tdh 5 T v
TAFa— V%, $/72FLCZRITCZ. o727V —
VR ANTZ DGR D key enzyme (P 45010m) %
PEINE I &350, T OBE{r3E 2 B CHRR AT I TE
ZLOPILHEA L TODL 5 L B RELRT TU—F
i, X DTN IGEEER L D B HC B A
ZXLEL O EEMOBERTH L, £ L7zl
e D 7B E L TEZ 5N TE 0N TR
HEWL 7 DT IR T %™

B=2 A &, AR EBR T O Ol
2R TATAE L FFUBIVT Yy FURIATE LD
VO MITRED ¥ 50 RO & LTl T L2 b
74+:77AMM&MHEthémuqu&XJ
PRI L TWwb, FVA—ADKRERGIKTHS -7
LH A, YAy FRiGHRAEZEIZT52200
yATOENGK, ThbE 1-23)-p-7 VAt (1
=6 —f-T N v, BRAET Do (1-3)-f iRk
NohbHRFARIIIALEST3ADITA VNPT —
THOBMAGHEEZ L, T0LIAEIAHIT (1-6)-
B4 GMEAE LT WD, 2o 4 VEIABAINIZE
LTIt E > b L, ﬂh*%ﬂ%?é®‘+“
BRIEN Y2 5N b, VT — ZAD TG E ML T
(1—3)-f- 7)Lﬁ./%{rmﬁﬂaw u (1—3)-p-
glucan synthase & X135, Z OfFZITHITLBIZAS &
L, K2 oot 722y bbb, i (210
kDa) (&, FKS 1 #ifs 1-A33 — N3 2 MR BZ A
¥ N7: catalytic subunit T ), UDP-7 LI — A
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57N I— A% TN 2HBRREANID At 2 AU
LT, hEwiHyoy 7=y  (27kDa) &, ROH
1 HIEFIZE»>Ta— F XN 5soluble regulatory
subunit T& ), GTPase ifitf% & H, catalytic subunit
L LTIha il s 5%,

ZNDEHIT (1—3)- B —glucan synthase i, FLHD
MNaRER A, T7hbb, HROEFIIANRREHTH
L5EZAHHH, b LIOFENFHESNLEELIE, HR
EEEI R (REREN) 220562 812%5%, &
512 (1—3)—-f —glucan synthase A3ELRH DA IZAFFET
5 (B MIHELZ) ZEex2E2HbED L, ARE
BEDLOTEIREOFTCIHERIEHENE AL INS,
Z LR RAIER A = X 2 % b OHUL W E 2 hi i
WHROFL LML LTSN TE o4k e
Wz &I,

1970 #4LH 5 1980 #4X122*F T, echinocandin #,
pneumocandin #, mulundocandin #7% & Candida (2
X UCHN B RAEH 2 R $ A E AR £ WIS
2o TNHOILEWIX, WIS IRAEEMEEE b SBRIK
RTFRFTHLME, %50 (123)-f—glucan  syn-
thase % JEBEA TIPS L CHIBLRE 2 BB 5 % 0T Tl
LTwh, L2LIERANRT PSRN &, TREME
MW &, BEYBRESARR L, N0 TE
PEAT BN & 7 EAERE L oo THRIZEZ WEEIZ L
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New antifungal agents currently under clinical development

Hideyo Yamaguchi
Teikyo University Institute of Medical Mycology, 359 Otsuka, Hachioji-shi, Tokyo 192-0395, Japan

Currently available antifungal agents for the treatment of invasive fungal infections are limited in
number and usefulness. Thus, the development of novel antifungal agents, including new formulations of
approved agents, with advantages over and/or complimentary to existing agents is urgently needed.
Antifungal agents presently at different clinical development stages in the United States, Europe, and
Japan include: (i) various lipid formulations of polyenes (particularly amphotericin B) ; (ii) hydroxypropyl
— B —cyclodexrin formulations of itraconazole; (iii) new generation triazoles; and (iv) candins. Novel
delivery systems utilized for the new formulations of polyenes and itraconazole substantially modulate the
pharmacokinetics of the existing compounds, and may also be useful in enhancing the delivery of
antifungal agents to infection sites. The new generation of triazoles, including voriconazole, posaconazole
and ravuconazole, presently at advanced stages of clinical development exhibit an increased activity and
expanded spectrum compared with fluconazole and generally demonstrate good pharmacological properties
and low toxicity. Candins represent a novel class of antifungal agents that act by inhibiting the synthesis of
(1—3)- ff —glucan synthase, a key enzyme in fungal cell wall biosynthesis. Three compounds in this class,
viz., VER-002, MK-0991 and FK 463, are fungicidal and active against various fungal pathogens and
Pneumocystis carinii without cross-resistance to azoles and show excellent pharmacokinetics and low
toxicity. These promising new agents are expected to become available in the near future and should
constitute effective new options for the management of a variety of invasive fungal infections.



