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[Procedure for disk method]

1. Prepare agar plates containing
two-fold dilutions of drugs and

dry agar surface at room c———=—"x Fungal conidia
Ty ag U—_____J suspension

temperature for 1h
8 mm paper’
&

2. Immerse a paper disk
disk in an inoculum

suspension and place it '
on the agar medium

3. Incubate at 30°C for
3 days

85 mm

4. Measure the radius of Petri dish

growth zone of fungi
(excluding the 8 mm
disk)

Mycelium { (mm)

(growth zone)

8 mm paper disk

5. Prepare dose-response curves based on the radius at
each drug concentration and estimate IC;, values of
antifungals for filamentous fungi

Fig.1. Procedure for disk method. Details are
described in Methods.
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JUNYAKU) T## L, 7v—1bPIix30°CT3HM,
BEERL 7, RELLEAROREIXIYS 707V —
b ) —4%— (Immuno Reader, NJ-2001, Japan Inter
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Kt
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Test condition: O-=-<0; 30, 1.0x10*conidia/mi
o—e ; 30°C, 1.0X10%conidia/m!
o-=-a; 37C, 1.0x104conidia/ml
o—a ; 37°C, 1.0x10%conidia/ml

70 PDA

Zone radius (mm)

Zone radius (mm)

Incubation time (day)

Incubation time (day)

Fig. 2. Effects of inoculum size, incubation tem-
perature and agar medium on mycelium
growth of Aspergillus fumigatus 8004. Read-
ings were made daily for 2 to 6 days. The
averages of triplicate measurements are plot-
ted.
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Table 1. Effects of inoculum size, incubation tem-
perature and agar medium on mycelium
growth 4 days after inoculation of Asper-
gillus niger FP 1398

Zone radius (mm)

30 37°C
10¢ ® 108 1042 108
SDA 33.9 35.8 26.3 26.1
PYGA 35.9 37.2 33.5 34.0
PDA 24.9 25.7 24.8 24.8
YNBDA 22.9 23.4 22.3 22.7

Inoculum size: ® 1x10¢, ¥ 1 X108 conidia/ml.
Averages of triplicate measurements are given.

A fumegatus
FP1305

BIZRD 7,

T

BRIV —MRT 1 A7 eFABIIABL, Zhic
1X10° conidia/m! DWW % Bt BHB THEEL 7.
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FRREORET %7 4 A2 &R T KMz EHE
T3k, BERCEARRTT 20T, i LO®ED
MR ORMBEES ) FATHEL 12, BEMIZHED
EB & U Fig. 1 BT L 72,

A. fumigatus DWARE

Aspergillus spp. @ 3#RICDOWT, 4 FEIFEOEKEE
M ETD A, fumigatus 8004 DERRE ICNT 5B
B, BLUBHEEROKE LML (Fig.2),

A

medium : Sebouraud Agar

inoculum saize - 1 % 10" conidia /ml

AR incubation : 30°C , 3 days
FP1022 )

Fig. 3. Outgrowth pattern of Aspergillus spp. on disk-inoculated plates and its regres-
sive response to amphotericin (AMPH) and flucytosine. Disks contained Asper-
gillus fumigatus FP 1305 (upper), Aspergillus niger FP 1398 (left) and Aspergillus
flavus FP 1022 (right). Tests were made on SDA medium with an inoculum of 1X
10¢ conidia/ml incubated at 30°C for 3 days.
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U 5-FC D HERIGHE % Fig. 4 ok LT, &iE#D
MHldhsR I c &4 D, 512 5-FC i YNBDA
Efi BRI NY, HRSEREMCBE L 12,

T4 ARAZEEMDEE L DK

T4 A 7B LR (MBREARE, EREE, X
KFRBRE) BMOHEERLEEL 0o ZDFS,
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Fig. 4. Dose-response curves of amphotericin
(AMPH), fluconazole (FLCZ), miconazole
(MCZ) and flucytosine for Aspergillus fumi-
gatus FP 1305. Test was made on an inoculum
of 1X10° conidia/ml incubated at 30°C for 3
dyas. ICs, values were estimated as 50% inhi-
bition points on the curves and are indicated
in Table 2. @, AMPH; W, FLCZ; «, MCZ; A,
5-FC.
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FLCZ @ A. fumigatus FP 1305 iz 3¢ 3 2 BEEKF
I ODWTIHEMTHE& L Fig.5icmw L %
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Table 2, A comparison of various IC,, and MIC values for 3 strains

of Aspergillus fumigatus

(ug/ml)
I1Cyo
Drug Strain MIC
disk A"o wt.

FP 1305 1.80 2.30 0.14 3.13

Amphotericin 8004 1.45 1.80 1.10 3.13
10001 1.75 0.95 NT 3.13

FP 1305 1.90 3.80 1.30 25.0

Miconazole 8004 1.85 2.30 2.25 25.0
10001 0.77 0.56 NT 12.5

FP 1305 10.5 20.0 4.60 >100

Flucytosine 8004 9.40 14.5 9.50 >100
10001 6.22 29.0 NT >100

Tests were made on PYG medium with an inoculum of 1X10® conidia/ml at 30C

for 3 days.

Disk; Disk method, Agz; turbidmetric method, wt; dry weight method, MIC;

streak method.

100
80
s
- 60
2
B
<=
IC]

Drug concentration (ug/ml)

Fig.5. A comparison of dose-response curves of
fluconazole for Aspergillus fumigatus FP 1305
obtained by the disk method and traditional
mycological methods. Details are described in
the legend to Table2. disk, disk;wt., dry
weight; Az, turbidmetric method.
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Reproducible susceptibility testing of antifungals for filamentous fungi
by an inhibitory effect on mycelium growth

Katsuyuki Maki, Yoshiko Koyama, Shuichi Tawara
and Toshiaki Kamimura
New Drug Research Laboratories, Fujisawa Pharmaceutical Co. Ltd., 2-1-6
Kashima, Yodogawa-ku, Osaka 532, Japan

Sachiko Goto
Department of Microbiology, Toho University School of Medicine

A reproducible iz vitro method for the determination of ICs, values of antifungals for filamentous
fungi is described. A paper disk in which conidium of the test fungi was immersed was placed on a
susceptibility agar plate and then incubated under appropriate conditions. The fungal conidium
developed radial mycelium around the disk. Fungal growth was monitored by a growth zone radius
around the disk. The effects of inoculum size and temperature on the mycelium growth of Aspergillus
Sfumigatus were examined using four media. During the test period, the daily radius extention was
linear and was little affected by the inoculum size. The inhibiotory effects of four antifungals,
amphotericin B, miconazole, fluconazole and flucytosine, against Aspergillus fumigatus were
examined. Dose-response regression of the radius was observed, and the IC;, value was obtained. The
inhibitory effect of fluconazole could be detected sensitively even at 10 zg/ml or less. These data were
closer to those obtained by the turbidmetric method than those obtained by the dry weight method.



