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1989 &40 5 1990 HEDOMICHIK B X nte, » > ¥ SR 5 HME 72 Bk, Cryptococcus
mans 2 FRDFT T4 RARRE LT, 7V — )V RIIEBEA miconazole,
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ICys) & DHEE,

Miconazole, fluconazole Ti3 &b o T REF BN A & L ichs, itraconazole TiE, —&
OEBEICEVTHEIITR T, 4B TOHEMM L O BEFLMHEB %2 <L 72,

2. BEREHBCNT 2HET,

Candida albicans, Candida glabrata =%t L Ti38 B 242 miconazole BEN T\ 7z, Can-
dida tropicalis, Candida parapsilosis, Candida krusei, Cr. neoformans L TidBB LA
itraconazole 23BN Tz, WHK %, trailing endpoint (3, HKHEETHD, VBN
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1. HEEREEH

Miconazole, fluconazole, itraconazole ® 3 f&D
TY—NFHEEHICD XML 72, Miconazole (Lot
No.S423502) iz £ H & % L b, fluconazole (Lot
No.R-22) 137 7 4 ¥ —® ¥ X v, itraconazole
(Lot No.A3201) k¥ > >BHLOAERRD
A

2. WBRESRE

1989 %4 6 1990 FE X 1), RIBRKFEHE -_NECSH
WTHBRERIEL, RIFANTEK B VY YRS HE
72 Bk (Candida albicans 43 ¥, Candida gla-
brata 10 8, Candida tropicalis 8 %, Candida parap-
stlosts 6 ¥k, Candida krusei 5 %) B X U Cryptococ-
cus neoformans 2 ¥, T4 BREXRE LTz,

3. 96 X7 v — b B LU semisolid-SAAMF % H
Wic s 7 afFREIC L S REHHIE

¥, BEEORFMEE —RIE L0, HRE
¥ % & Sabouraud glucose broth (1% Mycological
peptone, Oxoid;0.2% glucose, pH5.5) # T,
25°C, 20 RFREIE ‘AT oo T D%, BELHEHAR
ATHERL, 1°CFU/ml 0BECHARL, h* E
WwE U7, HIE B, synthetic amino acid

" R RAHT 7-1
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Table 1. Contents of one well of susceptibility
testing plate

Semisolid SAAMF

SAAMF* (2») 98 ul
0.5% Agar Noble 98 ul
Drug Solution (100 %) 2 ul
Cell Suspension (10" CFU/ml) 2 pl
Total 200 ul

*SAAMF: synthetic amino acid medium, fungal

medium, fungal (LAF SAAMF, pH7.4) &, 5
HU TR L 72 0.5%agar noble (Difco) % % &M
Z, ¥ B OIREEIC L /2 semisolid-SAAMF # H v
2o BEFBIOTNOLKRBEDI0fFIc D LI
dimethyl sulfoxide (DMSO) i X W iEE L HR L
Too MBEE LTI, SEA L L 100ug/ml 2BE
WA, UT2/E&RL T0.0125 ug/ml % fH/NBE
L, EBRBAMONBLEED | REKH 2D 15
BEELN, LEHoT, 96X 7V — b (FAL-
CON3072) ZH W 7-XKBBREICB VLTI, #25T
W1 ERORERDEHEETHD, -+ 1D 6
O RBRHHIT T % 72, Table 1 i EMEIZ 96 X 7L
— FEHAOTRZEARBRAEMEER T 2 L 2ORR
BrRLI, 7v—MEERT 20BE, 7, ¥EEK,
SAAMF, 0.5% agar noble OB EL, £FHEHE
RICix -7 2 &2 ERE, BROBRELIT- 1o, BE
12 30°C, 48 REfEITV (—EB Tk 24 B¥fEl b b€ TIT
St2), HERIY PO —ABESCEBTL TS
EEEFE LD, HIRMICEENE - A Do
iy, ERICEESIHI I T 2EE® MIC &
Lo B8, UEDORIE%. 1 HAREBKIC D & dupli-
cate TIT\V, I % 2@EDERL 7z, EMEER
Mtk LT, SBOEKRSBERTH S C. albicans
YF-133 k%2 Fv, SRE T L CHERE, BLUHE
BEOREL LT,

4. SAAMF iZ & % ICse OHIE

it oEkO T, &, C albicans 5 &, o »
VUSRS BELHKTOEERIGERL, Zh
Cr. neoformans 2% Sb ¥ et 15 BkETFRE L
T, WOsDHETL 23w, G, DRIE %= 1T -
oo T b b, WRRE B % Hl it O & XK Sabouraud
glucose broth HTEKE 25°C, 20 RS #%, HE
SEEAHEKTHERL, 10 CFU/ml OERE CHBE %A
B, Ik, EERLAROBREERRYIOEX %

&4 5 SAAMF (2 1/100 A#hi L, 30°C, 24~ 48
IR 3 L 7o XIS O Bdht 10° CFU/ml LA ET
HBIELEFHMBTTHREL, BELSBEB LD,
0.1% Tween 80 I #4 & £ B & K T i 24 12 H R,
Sabouraud glucose agar E~®A L 7z, 30°C, 48 ¥
ML ik, Jo0=—BEIOEBEREEEL, SEHER
DOEHIT A~ 1/100 LU B ORI % M0H L 72 B/
FHIWIE A 1Cy & LT, CNEEHIEHEDELITY,
B—WitkErtREL THU S HIEREL 72 semi-
solid - SAAMF 12 & 2 MIC{#i & DA BAY % 83T L
A
1. # ®

1. Semisolid~SAAMF ic & 2 flEf &£ ICy £ D
iELEd

Figs. 1 ~3wilifil@Eic & D, #OKRLE3ELT
o R RIERRE R T,

1) Miconazole (Fig. 1)

AENCBHL T3, #BREESE CRIREBERMIC BT
BB R s (R=0.95),

2) Fluconazole (Fig. 2)

AEANCBL TY, FARRIC, HREBSHETHEE
R RiF 2R oh: (R=0.93),

3) Itraconazole (Fig. 3)

KEITi, o 2K ERuD, EECXD, HEY
BIEFLbDETRBR DS, T§%bb, C
glabrata, C. tropicalis, C. krusei, C. parapsilosis Tix

(ug/ml)
>]00>— . X  x
100} Miconazole
S50+
251
12.5F
6.25¢
3.13F
3 1.56
- 0.8 8 o C. albicans
0(,)32- b )5 4 8 a C. glabrata
er / e C. tropicalis
0.1 . g ° x C. parapsilosis
0.05F o C. krusei
0,025 agsA oCr. neoformans
0.0125 8
0 SRS WS WS S S SR { L n L1 TR
00125 005 0.1 02039078156 3.1362512525 50 100 >100
0025 (ug/ml)
MIC (semisolid-SAAMF)
Fig. 1. Correlation between MICs obtained by

semisolid-SAAMF method and IC,s of micon-
azole.

SAAMEF: synthetic amino acid medium, fungal
ICqs: 999 inhibitory concentration
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mREEMOZE IR 2 EUNE ZIRRIFL—REHD
B, Cr. neoformans T3 6 B FE S 2 [F] 12 kg $il 1
EET3IBDEBASNT, L L, C albicans T
BHEEBTB TH D, semisolid-SAAMF i & 3
MIC 23 ICo, WCHE L T T R TE W HAD A O R
Tro 12, —HOEERTIZ, 1C,, 280.025 ug/ml T
HolzDwxtL, semisolid-SAAMF 2 X 3 MIC i
100 ug/ml LAE & K E il nsBo s le, Ll h
256, closed circle T/RLU 7o & 5 (2 ¥ SERFE % 24 Ry

(ug/ml)
>100}

1001
50
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= 0.78
0.39
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0.1
0.05
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0.0125
1 1 1

0 1 1 1 1 A 1 1 A A 1 1 1
00125 005 0.1 02 039078156 313625125 25 50 100 >100
0025 (pg/ml)

MIC (semisolid-SAAMF)

Fluconazole

o
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x
o

albicans
glabrata
tropicalis
parapsilosis
krusei

@ Cr. neoformans

D x w» O
OO0 00

Fig. 2. Correlation between MICs obtained by
semisolid-SAAMF method and ICy, of flucon-
azole.

(ug/ml) Itraconazole
>100F
100 © C. albicans ( @ C. albicans : 24h)
sof = C. glabrata
sk " C. tropicalis
12 5k x C. parapsilosis
: & C. krusei
6.25F ecr neoformans
3.13F
Q 1.56f
0.78¢
0.39f
0.2F
01 8 s g »
0.05¢ geof 8
0,025} o 8
0.0125 °og o o | 8 o
1 1 A

O E TR 0T 02 W 0/ 156 31365125 5 50 100510
0,025 (ug/ml)
MIC (semisolid-SAAMF)
Fig. 3. Correlation between MICs obtained by

semisolid-SAAMF method and IC, of itracon-
azole.

M U 2By, SRR REF 2 HIBDifE o, 0 al
bicans T, 48 KM L O 24 RO H £ L s
LbOLEZ DI, ARMITTTHE L 7875, Rk
W3 2B %0E 0.66 TH - 12,

2. Semisolid- SAAMF i L 27V — LR ¥EHID
PRI o Bk V2 3ot 9 2 ISk

1) Miconazole (Fig. 4)

HrIYRSEMOPTIE, C glabrata (3K A
MLUBOEOEEZMEETRL, £4550.0125 ug/ml
E, ELOTEVRETRESIHI S, 20T,
C. tropicalis, C. albicans, C. krusei, C. parapsilosis
DIETHH, MIC, i3 FHFh, 0.1, 0.39, 0.78,
6.25ug/ml TH o Iz, &1z, C. parapsilosis iZ D>
TIEZ MR LRI O &ML, WL
—EZH SNz, Cr. neoformans TP 12
L DD, 0.05ug/ml THEEHME ST,

(%) Miconazole
100—a —x
rd

T -7
3 g
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g
g 60k
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S 4ok . glabrata (N=10)
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A 1 e A i 1 A 1 ! L
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Fig. 4. Sensitivity distribution of clinical isolates
of miconazole.
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Fig. 5. Sensitivity distribution of clinical isolates
of fluconazole.
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Fig. 6. Sensitivity distribution of clinical isolates

of itraconazole.

2) Fluconazole (Fig. 5)

2&E MICHIZEL, 7>y FIRERD MIC,,
2, REFRIEIC& %, C tropicalis T0.2 ug/ml, C.
glabrata, C. parapsilosis i3 & 12 3.13 ug/ml, C.
krusei T 50 ug/ml, C. albicans Ti% 100 pg/ml LA £
TH o1z, C. albicans T3, EHERZURHLIERZEH
BEO_BEOSHEBHED Sz, Cr
MIC 2 6.25 ug/ml ThH - 1z,

3) Itraconazole (Fig. 6)

BEFMEEBEOHECBIIERE2R LT, C al-
bicans T3, fluconazole &[RRI EREZM & JEERZ
HO_BHCSrNBERETRL 2, fOBETIIR
FiEEnE L, FRhEFN MIC,, i3 C. parapsilosis
T0.0125 ug/ml, C. krusei T0.05ug/ml, C. gla-
brata T 0.1 ug/ml TH O, C. tropicalis, Cr. neofor-
mans TIZ LB 0.0125 ug/ml DIEEE TRE L
Haht,

neoformans 0

. *# 23

HEEA OBRZHERERRIC B 2 BREOMBEA
13, B ICHERER LIRS b OB &, EBEREEIE O
S5EZLE, EREDS L, PREBIGATI LR
bhBs Tk, BT in vitro £ in vivo W BT 5 EHE
9, —EHOEH|EFFVLTHBICZLLW I LD, 1XIZ2
AICEHENL EBbh s, §E, B2, FHC
FRSEDONTWE T Y —VREFICOWLT, %HE
e B RIE R 2 BRET L 72,

7YV - VREROBRZHARBREIC BT BB, £
3, MICEHEZ DEZRMHIZ LD EEEZIRT L
L, Thbb, BEEERCEMOMEE, pH, HRE
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TER DRERHRE A - 01 3 5 NIRAY e R R E L &
LT, AHILT, #ICEHEY, BikEtk, B
Uil e e B b ) e EMBH D, TRETHOHER
T, MAODHETHITEATLWSDOBEHKEBbN
3, EAVHGEE, —BICEROEHROREZERBH
MEATT & DR B 205, HMOEKBEMTH S -
b, (KL BEHFORMBEI TV, —KIE
MIC flissFE A 2R T EDQBAMEMTE L LB
Hh b, BT I OER I HBHOMETH 2
P, BWOEKRONBIES TR, —HOEE
TII BRI S 8 5 1o 8b 12, PIERAVHIE 1o R # %
Al I ENHD, 0, B2HML B
i, RBOEHOERD, PREMTHILOD, &
NoEOREERHIBERM, BREOLESLREL,
HH L O RIF B HBEI SN 56 DL LTH
HaEno b, 7, Bkt AEHLT, MIC2000
L 2¥HEBEDRAYL H B3, FIROBAT, 2
BEOBANDL LIICEDbND,

AmBEItE I 5 A EAEE, ChET, B4
DLOLBERHEINT X 7248, L, KENCEN,
BEEELSRIFT, S 0BETH 5 SAAMF ¥ AL,
ZhiC 0.25% & 72 35 & 5T agar noble 0z, #*H
EEgh e Ui, 7, A L2 MICEAEET S
MRELT, EEESZOCERE, RUEFTEER
HBELT, WO HEIC L 5 IC, RV,

X E e & 5MICHE & IC,, {E i3, miconazole,
fluconazole Tz E b T REF R B %2R L 7225,
itraconazole (2 BT, ¥iZ C. albicans THEEHAT
RTH o108, HIERF %M 48 B¥fEn> & 24 By~
WRET A2k, BiFctHB L 20, 24BF[ET
DHEDBIDRIIBOTIEALTHZ I LSRBIh
720

Fluconazole ® MIC {13, €882, LOMESR
AIcHBEL TELLBETH- 2, Xk s, BN
in vivo EERIRYLEERNE £ —B L & iR
IO TORM, KFcBLTYH, RIRYEAKD
HEHED SN, in vivo R L ORI, KAREL
TRKELMBETH- Iz,

Fle, 7vRT VY UBTI}, b hREBECESR
W, KREATIE, EFREY LR TLELE
BIHIEZREBOWIEBRESNTVLEY Wb®3
trailing endpoint 3, FEF|PLHEREOEHIC L VEE
KERALHONDZHOD, BAIFohnwl L ThHb, 2
0, HECELTE, HEBEOERETLICKRZ
ERAARETHI LEbN D, SRIOKREF LD,
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trailing endpoint {4 miconazole TR o>V, K
VEETIIEALERL I 2BETH - 7008, flucon-
azole, itraconazole TIZBEE W S, FDI Y,
HEFCRESVENELEET 200, NIRMICAY
HIEFRETH - 120

EEOBKMERME L LT, B—ICARM TR
WABICHEEETHE L, B 1 Fv—bbi
D 6BROBEZMDIRIETE, T THE SN
CHLBERTH S 2 &, FIHME L URELHY
BTRUGLH, BENTHL Z L3l TE3, Ly
L, AIERAEOERBEREME T VLD,
ke, ELE-oTHELIEE Y, HRORM
FERLTV3,

¥ O™

MERRFEROMEEM 7, FHME, Yot
VBRI, FERB LU REL THW A7 74 49—
BEICEHBL T, 70, AHROERBICHD,
BHEHEW - FHEERICRERHBL £,
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EFFICACY OF MICRO-DILUTION METHOD FOR TESTING
SUSCEPTIBILITY TO AZOLE ANTIFUNGAL AGENTS
USING A SEMISOLID MEDIUM (SYNTHETIC AMINO

ACID MEDIUM, FUNGAL)

Hiroshi Yamada, Shigeru Kohno, Shigefumi Maesaki,
Mitsuo Kaku, Hironobu Koga and Kohei Hara
Second Department of Internal Medicine, School of Medicine,
Nagasaki University, 7-1, Sakamotomachi, Nagasaki, Japan

We evaluated the efficacy of a susceptibility testing method for azole antifungal agents (micon-
azole, fluconazole, itraconazole) using a semisolid medium [synthetic amino acid medium, fungal
(SAAMF), pH 7.4, plus 0.25% agar noble (Difco)] in 96-well plates. Minimal inhibitory
concentrations (MICs) were measured after incubation at 30°C for 48 hours. Seventy-four strains
clinically isolated 1989—1990 at Nagasaki University Hospital were tested in this study, with the
following results.

1) Correlation between MICs determined in semisolid SAAMF and 99% inhibitory concentration
(ICq9): good correlation was seen between the MIC method and IC,s in miconazole and fluconazole,
their correlation coefficients being 0.95 and 0.93. But the correlation in itraconazole was poor,
particularly in Candida albicans. In this strain, 24 h incubation was rather favorable.

2) Antifungal activity against clinical isolates: miconazole had excellent activity against Candida
albicans and Candida glabrata. Itraconazole showed superior activity against Candida tropicalis,
Candida parapsilosis, Candida krusei and Cryptococcus neoformans .

3) Visual determination of endpoints: so-called trailing endpoints were seen, but they were
generally weak. Hence it was not difficult to determine the endpoints.

4) Efhcacy of the MIC method: firstly, the MICs could be determined visually. Secondly, the
method was so efficient that six isolates could be tested on one plate. Thirdly, it was economical
because only very small quantities of media and reagents were required.



