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FRHE R O MR Candida J&\20 3 2 PLE R

wom fF -
SRR AR B 7R FE R ML T e i

CPBG 18479 3 27 HEZA + PR 19 4F 4 H 20 HZH)

MR EE D & 08k X N7z Candida J& 57 #RIZ2X9 %, micafungin (MCFG), amphotericin B (AMPH-
B), flucytosine, voriconazole (VRCZ), itraconazole, miconazole, fluconazole (FLCZ) ®/NEH
BRI EE (MIC) &/ iEE (minimal fungicidal concentration, MFC) %R 72, AW B E
BHOBEBIUEAOF v ) —F —N—2Fi1k$ 572012, WATH A EEKIZIE polysorbate 80
Z, 70— FERKEMIZIZ polysorbate 80, lecithin 3 X OF histidine 27N L TfEH L7z, MFC (335
HED 99% R S5 R/ NERIRE L L7z,

Candida albicans 14 ¥k, Candida tropicalis 11 ¥3 X U Candida glabrata 14 #RIZ3% LT MCFG 133k b #Eh
BB R %R L 720 MCFG B X U8 AMPH-B ® MFCy &, N Zh C. albicans \2x} LT 0.03 ug/mL,

1 ug/mL, C. tropicalis \ZxF LT 0.125 ug/mL, 05 pug/mL, C.glabrata \Z%f L T 05ug/mL, 2ug/mL
TdH o720 $72, FLCZ D C. albicans 1 #3 & OF C. tropicalis 1 RIZMD 7' — IV RIEIT b 282 %
R L7228 MCFG B LU AMPHBIE I N5 DM HEARICH L THENREIEH 28 L72. Candida
parapsilosis 16 #RIZH 3 % 58 BLIER) R 1E VRCZ A% b L, MICw (% 0.008 ug/mL TdHh - 72%%, MFC
1300355232 ug/mL OHPIGA LERET L DERASLN, MFCwld 32 ug/mL LU ETHo72, —
%, AMPH-B & MCFG I3 3 i i 12N, MFCwld 21 Zh 2 ug/mL, 8 ug/mL Td - 720 Candida
guilliermondii 2 \Z%F L Tid, MCFG X ) & AMPH-B OifiEAsn T 7z, —75, Sl Lad > ¥
FRWIZXNT 5T V= NVRIHED MFCo i3 ERELLETH - 720 PLE, BRI EZE 2 MR Candida

JEZHR L MCFG # & 08 AMPH-B i3I 7= W IEH 7R L7z,

Key words: Candida, MIC, MFC

Candida J&\Z X % EAHE L, TAERMT 2 @2 A SN, £
FERBENBRENEO 2L > T 7, JKIRANRY b5
L U O B P 5- R AR 4 B (BEIR, Masfenl, 72
), HIV BEHEDOMN 2 EXBERICH L EEZ BN L, 4R
REAERZFER I IR IR BE LS B W T A & 23 i S 17z Candida J&
DZEE% Fig. 1 12R L7z Candida albicans 25Kk & LTS
BEZ IS EES B b DD, Candida tropicalis 3 FE4FE I I IRAMEH
M A A b N7 D%t L, Candida parapsilosis X Candida
glabrata (IR RIS MWD 5 720

—7, WIEEERED TRB L OERICHY SN2 EE
HIIHAE, ENTT7 ERPRT 22T T05, LA L, JLEE
D invitro IFEHEOFTFMEIL, FREFSICHELINTES
TV %% ¥ 74 Y RO micafungin (MCFG) Tl MIC 7
VA ZHRA Y M RET TR CHERES RO LN TRV, &
512, 20042 S N 72T Y — VR D voriconazole
(VRCZ) % & O 7R OPE @G B $ 2 56/l 72 g 7 —
Z 3V % SMlE, MCFG % VRCZ % &t 7 HH OPLEE
DKM Candida J& XS 5 in vitro TEME%, f/NFEH BHLIL B

JE (MIC) 72 CldZe < /IR (minimal fungicidal
concentration, MFC) IZd #5% B TTHHE§ 2 2 & 2 A
72
L ## & H &

1. fEAmEk

SRR FE IR E IR B2 BT, 1999 4E % & 2005
SEOK T BN A © 554 S 7z C. albicans 14 B, C.
tropicalis 11 ¥k, C. parapsilosis 16 ¥k, C. glabrata 14 ¥k, Can-
dida guilliermondii 2 FRDFF 57 #k 2 F\2 72, Al—EH > 5
SHES NIz WO, B EERE H Wiz,

2. FAEEH B X O

VRCZ DJEHIET7 7 4 ¥ —#alatt O X bl
#2720 FOMMCEG (7 A7 5 A&, B
i), amphotericin B(AMPH-B, 7V X hJL « = A ¥ —
Atk A, B ), miconazole (MCZ, #¢H #HEM A%
t, W), flucytosine (5-FC, Fltifiditkaiatt, Hul),
itraconazole ITCZ, ¥ ¥t ¥ 7 7 —< &4, #H50),
fluconazole (FLCZ, 7 7 A4 ¥ —#xX&th) 2 w7z, &

AR ERATENT 13-1
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Fig. 1.
Hospital.

72, PLEHFE O PAIA & LT polysorbate 80 (Rt S Ak
A &th), lecithin (ADEMZEM K &4E), L-histidine hydro-
chloride monohydrate (FIDGHESER S 4E) 2 fH L 720

3. MIC#E

H AR BN A B HE Y 2HE U, B i AR A R IC X 0
T - 720 RPMI1640/MOPS (pH7.0) 55 H12#9 2 % 10° cells/
mL ODER Z M L, 35C, 24 BE%1C MIC 2%
L7z MCFG B XU AMPH-B 2 HHIZCTERELA SN
Todro Toi/NREE, 5 FC B X7 V=V R3IL, ®WEIC
Ty ta—=D80% U EDREZHEL 2w/
ZMIC & L7z F72, REBRL7290% OWHOKE % [H
1T 2 H5/NEES MICow & L7z e, AT L — hfE
BT A LR R SR L 72,

4. 24 BB EEORE & MFC

MIC ¥ E %, &% EE O R 01 mL % 2% polysor-
bate 80 % &I L 7z A B &35 K T 10 5% BUR S % 1B
L, #nZNo 0l mL 2% 70 —%EKXEH 10 mL 2R
MUABRE L2, COBICHBFICEZNLER O
U= —JERAOHE (Fx 1) —F—"—) 272012
T a— R 3EEORMA (3% polysorbate
80, 0.3% lecithin 3 &£ Uv0.1% histidine hydrochlo-
ride monohydrate) Z WMz 720 35C, 24 B8 BZIE
E N aa = = SRR B R AL L TR o
G % LB L 72, AR RO 1/100 (%9 20 cells/mL) 2L

Changes in the Candida spp. isolated

by blood cultures in Kanazawa University

FORBIED NG o 22 i/NEE (99% B ik
J§) % MFC & L, #ERL:2HHRD 90% % FH§ 5 e/
W) % MFCy & L720 %28, MIC & MFC O #ll 13 BML
WA RFZERT I ARHE L 720
I & ES

1. C.albicans |29 % MIC 3 & U MFC

Fig. 2 \ZPLE W 3 7 35H#) @ C. albicans 14 R I3 3 %
MIC & MFC ®434i % 78 L 720 MICy: MFCy 13, MCFG
#30.016: 0.03 ug/mL & MIC & MFC ®ZEMFIT L A L%
<, BENERIEMZ/RL, KT AMPH-B0.25:1 ug/
mL BLO5FC <0.125:1 ug/mL 2N T w7z, —7,
7 — V% 4 3 H O MICy: MFCy 1%, VRCZ 0.03: >16
wg/mL, ITCZ 0.03: >8 ug/mL, MCZ 0.125: >16 ug/
mL BXOFLCZ1: >64 ug/mL TH Y, MFCliZlZ& A
EORIH L CHlERE#PAZ X3, SREICBWT
HBRWIEMIZED SN dh o720 FLCZ O MIC>64 g/
mL OMFERRD 1 ¥kD Y, 7= VRO 3 FEANZ D
MY E R Lz 20 FLCZ itttk Z k< &, C. albi-
cans W% 3 % VRCZ @ MICw & 0.008 ug/mL & & b /)
SRETH o720

2. C. albicans U@ Candida JE1Z%F$ 5 MIC B & OF

MFC

C. tropicalis 11 # (Fig. 3) 8 & U° C. glabrata 14 ¥k (Fig.

4) 2R L T3dH, MCFG X AMPH-B X ) MIC & MFC
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C. albicans
(ug/mL) MCFG AMPH-B 5-FC VRCZ ITCZ MCZ FLCZ
128 O—
64
32
16 4 '
. )
)
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1 I -
05 / |
025 7 / -
0.125 /} /
o e Il
wos| LB | & Bl
0016 % /
0.008 & // d
0.004 o 3
0.002 3
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Fig. 2. Distribution of the MICs and MFCs of 7 antifungal agents for 14 Candida albicans strains.

DN S ARRETRRIEM 2R Lz 2RO ORI
DT V=)V 4 FHNIRT B KM C. albicans X 1) K
WHEIFIZH D, 130 mREICB VT O REER IR
5N h o720 C. tropicalis \Z %3 % MICau: MFCy 2,
MCFG 0.06: 0.125 ng/mL, AMPH-B 0.25: 0.5 ug/mL,
5-FC 0.25: >64 pg/mL, VRCZ 025: >16 ug/mL,
ITCZ 0.25: >8 ug/mL, MCZ1: >16 ug/mL, FLCZ I:
>64 ug/mL T, 1#HE F T 7z FLCZ itk C. tropi-
calis (MIC: >64 pug/mL) (2%} LT3 MCFG 3k bEh
TePUEEEZ A LTz,

C. glabrata ® MICy: MFCy 1Z, MCFG 0.25: 05 png/
mL, AMPH-B05:2 ug/mL, 5FC<0.125:2 ug/mL,
VRCZ 0.125: >16 ug/mL, ITCZ 1: >8 ug/mL, MCZ
05: >16 ug/mL, FLCZ8 >64ug/mL T & - 7
MIC>16 pg/mL & MCFG ittt 1 Bedb 0, 7V —
FRIZ BN E%E R L7z AMPH-B B X 08 5-FC ® MFC
A>16ug/mL & EEER LM IRT o2>E TN
B, TENENRLLIHTH 72,

C. parapsilosis 16 FRIZ 659 % FEH FHIER) R (X VRCZ 3
b # 1 MICy % 0008 ug/mL T & - 7o VRCZ D
MFC 12 0.03 #* 5 =32 ug/mL O #PHIZ /504 L, Bk
X BMEDFEDZE LD o725, MFCylE=32 ug/mL &8
W71135522 > 72 (Fig.5)s —7, AMPH-B 3 X O° MCFG
D MFCplidZNnZNn 2ug/mL, 8ug/mL THh-7z. C

guilliermondii \Z%f L Ci%, AMPH-B k\» T MCFG ®#i
HEEAER Tz (Fig.6).

3. 24 BEMIBEER OB

24 REE R DY R R OB 2 IREZE IS 5
BRAFAE WAL TR L 72 (Fig. 7)o C. albicans, C. tropi-
calis B & O C. glabrata \2%f L T MCFG, AMPH-B & &
O 5-FCIIBFE L RRTHE R LD L, TV =
RO AFEHICTN L HRZIZB VT & WD %
RET, L LAEMEEREZ LI 2 EEAEH S i,
FLCZ fiif £ @ C. albicans 3 & O C. tropicalis T3 D 7
V=V RIS R EmMEE IR LA, MCFGH L O
AMPH-B 22 & ORMICENZRRIEH 2R L7z,

C. parapsilosis |23 % MCFG O A R E L Lt o 3
WL D EOTdH o 7275 MIC DL EORETIZEN K
WIEM 278 L72o VRCZ DFEHIHIVEH 23% b iR
LA LN, BHRIZE o TEIBWIEH 278 L7z, C. guillier-
mondii \2%t L ClZ, AMPH-B ® AN =W IEMH %~
L7z

m % =

PUERGE 2 B ) CRbli L 72 #5134 7% < o
A, B I N BT F 20 A MEEHI O HA &
7% % Candida & DR EZ IEFEIZEHIT 572012138 0 b
JRD 2 HICEHEDSLETH L. TabL, kR
THRIRBELARWEZ SRS ELI L L, HREOEAO
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Fig. 3. Distribution of the MICs and MFCs of 7 antifungal agents for 11 Candida tropicalis strains.

C. glabrata

(ug/mL) MCFG

AMPH-B

5-FC

VRCZ

ITCZ

128

—

(O=§\ O—_|

0.125

& e o

0.03 g

OO

0.016

0.008

0.004

0.002

MIC MEFC

MIC MFC

MIC MFC

MIC MEFC

MIC MFC

MIC MFC

MIC MEFC

Fig. 4. Distribution of the MICs and MFCs of 7 antifungal agents for 14 Candida glabrata strains.
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C. parapsilosis
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Fig. 5. Distribution of the MICs and MFCs of 7 antifungal agents for 16 Candida parapsilosis strains.

C. guilliermondii
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Distribution of the MICs and MFCs of 7 antifungal agents for 2 Candida guilliermondii strains.
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Candida albicans No.2

1X108

1X107

1X10°

1%10° T

1x10*

\ 2.24 X 10°

\

1X10%
<1x10 ‘v—A—O—O—OAK — XK ——K— K — K ————
0.5 v 2 I 8§ s 39

Q Q Q 0 Q Q Q 0
.002 'OOq .00& ‘075 %03 05 oy “2%

1X10°

6
(ug/mL)

—8 MCFG —O- AMPH-B -X- 5-FC  —@— FLCZ —A— ITCZ

—— MCZ —{~ VRCZ

Fig. 7 A. Concentration-killing curves of 7 antifungal agents after 24 hrs’ incubation against Candida
strains belonging to five Candida spp.

FLCZ-resistant Candida albicans No.58

1X108

1X107

1X10° 4

——— ———

>

™~

1x10* X
\ \\
\

1X10° \

243 X10°

1X10%

<1x10' — \-—o—ollm—ﬁz—ﬁz—ﬁi—ﬁz—x—
0'06 0,125 0,95 05 1 2 k4 & 26 39

T T
0.009 0.001 000& 0.015 0'06‘

6g
(ug/mL)

-8 MCFG —O- AMPH-B —X- 5-FC —@— FLCZ  —A— ITCZ

—— MCZ -~ VRCZ

Fig. 7 B. Concentration-killing curves of 7 antifungal agents after 24 hrs’ incubation against Candida
strains belonging to five Candida spp.
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Candida tropicalis No.17

1X10%

1x107

1X10°

1x10°

1\ N

3
1% 10° | ] \\ 2.49 %10

X

1x10? \

<1X 101 T T T T _EK_EK _X_
0.002 0'007 0.00& 0.015 0.03 0'06 0.125 0.95 05 < 2 k4 & 6 3o 6g
(ug/mlL)

- MCFG -O—- AMPH-B =X~ 5-FC —o— FLCZ —— ITCZ

—— MCZ —{+ VRCZ

Fig. 7 C. Concentration-killing curves of 7 antifungal agents after 24 hrs’ incubation against Candida
strains belonging to five Candida spp.

FLCZ-resistant Candida tropicalis No.14

1x10°

1 X107 /A

1X10° C\

\ \ -—
108 \ \ A 2.49 X 10°

N

1% 10° \“>K
\X\)K\
<1x10' . . . R ——K—
%y, O, Oy Yoy 05 Ot Yy % %5 4 2 8 U5 %

(ug/mL)
-8 MCFG -O- AMPH-B  —X- 5-FC  —@- FLCZ  —k— ITCZ
—— MCZ -+ VRCZ

Fig. 7 D. Concentration-killing curves of 7 antifungal agents after 24 hrs’ incubation against Candida
strains belonging to five Candida spp.
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Candida parapsilosis No.31

1Xx108

1X107

1X10°

1X10° X
—X
1Xx10* I —
NN T

1% 10° \ \\\ \\A N 2.71 X 10°

—

1X10%
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<1x10' T T T T T T T 1) o, o, o, —0 T
2 98 Iy 3 6
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0 Q9 Q9 Q9 Q 0 Q9 Q9 Q9
.009 .007 .008 .015 ‘03 O .125 2 Y5

- MCFG -0O- AMPH-B —X- 5-FC —&— FLCZ —&— ITCZ
—/— MCZ —{+ VRCZ

Fig. 7 E. Concentration-killing curves of 7 antifungal agents after 24 hrs’ incubation against Candida
strains belonging to five Candida spp.

Candida glabrata No.43

1X10°

1%107
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ANE
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0, 0,
007 015

6
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—— MCZ —{~ VRCZ

Fig. 7 F. Concentration-killing curves of 7 antifungal agents after 24 hrs’ incubation against Candida
strains belonging to five Candida spp.
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Candida guilliermondii No.56
1X108
o Y \:\\\A \
1X10°
\ \ \
1X10*
X100 \ \ \ 2.88 X 10°
<1x10! T T T T T L@
000 05 0‘06 0.35 4 v 6 6g
(ug/mlL)
- MCFG  -O- AMPH-B =X- 5-FC -&— FLCZ —&— ITCZ
—— MCZ —{+ VRCZ

Fig. 7 G. Concentration-killing curves of 7 antifungal agents after 24 hrs’ incubation against Candida

strains belonging to five Candida spp.

Fr)—F—N—%NETLILTHb, MIHICHLT
CRIRFEE 2T 2 B, BFCEIVRTHE
WO EARALNT WS, L2L, WwFhd~<vF7
L— 2 V7L AROMEITIEE S v, BT 50
WORZEHI00uL DL ZA30ul WS LTHF v
J—F—N—DEEELZ/NIL LTV L2HEDH L0V
B, 99% BRI % AL IITHEERRE 2 MR T LEND D,
JHHE O MIC HIESEMHTHET 5 2 LA TE LRV FRD
FIZZAEY FLTHBED N THSEHICHR Y IETS &
Vo TELEREINTWAEY5 M) Dn 2R Ay
IR B HE ) kM Th 5, 2T, BFERH OB
HWHEOMfHI E LTH S T3 polysorbate 807 7% &
N2 lecithin® 123 H L, WINEE R J5 12 Prii Sk o i) &
LCifiod s i Bz e > T, polysorbate 80
(30%), lecithin (0.3%) # X U histidine (0.1%) % #
BREMICEMLZEZS, EREOF v ) —F —
N—DFEZNMT L2 EDTE, v MIC %2R T8
BESEOBBIEEE X 0 IEMEICFEMT 5 2 & 25 g &
otz T2, WA OEBAEEKIZ 2% polysor-
bate 80 Z Mz % Z &2 X Y, C. tropicalis 72 & DEEH L
RTVHEORBDLMET S Z LT, FRad Tt

B M LB & AR E o R 5 7z (data not
shown) o FEGHER ORI Candida & O A H I 2 12
FHThLEEZ LN,

4Bl OB IZ BT MCFG & C. albicans, C. glabrata
B L C. tropicalis \2x L THEER 72 MIC I & O MFC %
R L720 —H, C. guilliermondii 3 & UF C. parapsilosis 125}
95 MIC IZHEWSE M TH - 7228, MFC & MIC &3k
PLTEY, IhSORNMICHENRETEEITRD S
N7zo WREFRMDE DS ) HALIZILE TS Z2Wvas,
MCFG ® AMPH-B 2RI T7 V' — IV RIEITFHF RN T
HBEVOTHERDBAY L —F L TW7z,

WGt U 72 C. glabrata 14 #k @ 72 512 MCFG 12X 3 %
MIC %3>16 ug/mL (FLCZ {2 %f 3 % MIC i>64 ug/
mL) OEERERDS 1 HRE T hTwiz, ZOERNI fos-
fluconazole (F-FLCZ)400 mg/H TiEHEHIE S 7223, 4
H#12 MCFG 100 mg/ HIZEEIZZ 0, 12 H B 5517
b7z YLD IZIMEREED S C. glabrata 7357
BEX M, Z OB MIC | MCFG © 2 ug/mL, FLCZ : >
64 ug/mL Tholzo ZO%, PEREIFKG SN,
MCFG50 mg/H 15 H M, F-FLCZ 400 mg/H 8 H 1,
MCFG 50 mg/H 5 Hi, MCFG 100 mg/H 7 HH,
MCFG 150 mg/H 12 HO#5- & 7% o 720 #e b4k 1
71 1\ PO & 23 BERG A8 S 7z C. glabrata 35 BE
MPEAE L Tz SRS DIFPERRDN T — WA &9 2134
WTH 2755, BBOVIERBEPREYID2 ) RS S
N7zZEIZXYMBIL W RIS E R O 2D X9
I DRI IEICIE, RAEMEDHEL S T L HPHTY
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Measurement of the minimal inhibitory concentrations and minimal fungicidal concen-
trations of antifungal agents against Candida strains isolated from blood cultures

Shin-ichi Fujita

Department of Laboratory Medicine, Graduate School of Medical Science, Kanazawa University,

13-1 Takara-machi, Kanazawa, Ishikawa, Japan

We measured the minimal inhibitory concentrations(MICs) and minimal fungicidal concentrations(MFCs)
of micafungin(MCFG) , amphotericin B(AMPH-B) , flucytosine(5-FC), voriconazole(VRCZ), itraconazole
(ITCZ), miconazole(MCZ), and fluconazole(FLCZ) for 57 Candida strains isolated by blood cultures. In the ex-
periment of viable cell counting, polysorbate 80 was added to the sterile saline in order to inhibit the aggre-
gation of fungus cells, and to Sabouraud agar media, in combination with lecithin and histidine, to overcome
the carryover effect of antifungal agents. MFC was defined as the lowest concentration of the drug that
could kill 99% of viable cells. The MFCy values of MCFG and AMPH-B for C. albicans (14 strains), C. tropicalis
(11 strains), and C. glabrata (14 strains) were 0.03 and 1 ug/mL, 0.125 and 0.5 4 g/mL, and 0.5 and 2 ug/mL, re-
spectively. Furthermore, MCFG and AMPH-B exhibited superior fungicidal activity against azole-resistant
C. albicans (one strain) and azole-resistant C. tropicalis (one strain). While the MICqy of VRCZ for 16 C. parapsilo-
sis strains was 0.008 1 g/mL, showing the greatest growth-inhibitory activity, the MFCs of VRCZ for C. parap-
silosis ranged from 0.03 to =32 u g/mL, and the MFCy of VRCZ was 32 ug/mL or more. In contrast, AMPH-B
and MCFG showed marked fungicidal activity, and the MFCy of AMPH-B and MCFG for C. parapsilosis was 2
and 8 ug/mL, respectively. As compared to MCFG, AMPH-B showed more marked fungicidal activity
against two C. guilliermondii strains. The MFCy of the azoles for Candida strains belonging to the five Candida
species isolated could not be defined at the concentrations tested. Our results demonstrated that MCFG and
AMPH-B exhibit superior fungicidal activity against medically important Candida strains isolated by blood
cultures.



