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BARZHARBRE CEM L THERSA-REA~YA 70 7L - Thsb [BBKER FP) 2FHLT,
37C TAS PRI L8, BREFLEARECIVARERKAZHE L. E5I1T, 7L—bY 2l
K OBREILBRGE /S 3 VICEY AA, BEOAEICE Y EETBEROTRKEBER*HEL, BAIL
FHREZRI VBRSNS MIC HEECZ- THRBREREKEZHWELZL A, KHEILLI2HEE
RERE, BRICEZBERZLI-THONREBRENLIILAL KL, AERCLIIARER
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ZUHRBRATE L EAMEN A 70 7L - OREMS
&, MIC RED7-HOMETCEBRULBREREKHNOHE

—HAHE S BT, 1990 I H AL EREE R AR
BEZHHEERHBREBME (2L ) MERAHGRECI2

MIC HEDERALM TNz, —HEEBREEIIH T 5
HEHRHEZRRBROBEANORADEATVS, T
LDRANDE—K L LTiX, National Committee for
Clinical Laboratory Standard (NCCLS) 2 & % 1982 4D
NMARAEARIHARBROEBRAEEREM T A4, 1992
FEOEELEIER M27-P 22815 h 52, & 512 1995 4,
NCCLS i3 M27-P #%aIL, kb ERAL~NEL@ITL
M27-T 2##ELTWV5Y, $/, 1995 FIIXERICBWT

b, M-27P (CH# L 2SO S B &M BRI HERABREAH
AREHEZ S ORES A,

M27-P {3 macrodilution #ETdh - 7245, £OHREFERIH
72 M27-T # HAREWHZ S REORBRIETIE, BLEORE
FBTHIHHD & { microdilution ETH 720 LA LEHH,
COBBHREFRETH->TH, X MEICHEENEAE

O L V) BERANEIO LN TE R, BiE, BEAE
HRAZERROABREICEU-RBRAE L LT, ENEER
A 7u7L—FAREIh, ChEzRHVRERERICBIY
LERIHARERFZRARE LB —HHZR L0
—BRE O MIC gk s LTk, BA{LEREES
&5, BEEBEOKE S LB ARMICHET
2HEDNH DY T/, BMERAEREO MIC HiE#ETid
WEE, TobLRPEE Lol 2 kEH#EL,
HFE~A 42707/ — b)YV —2HOTEHEEL
HRT MIC EZHET B HENH 549, S 51T, Bk
BERbERaizzHC, AREOREZMHATH
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PTHHH, BREQWAMMILKOTWREMELERT 220,
E{RLEEA 2 BA L CTHRERRRONGRE R4, 50,

WREKOH ATCC # 3 L XFIBEFR I 7a 7L

— MIEEEEL, Y VEAOBRMEE RSV 3 VIR

DAH, BRELBROMEY L ERE KDL, TOBEBL AR

%, BRELBEEICDESVWTHRL-ERERKAL

HEL, ERAEEICE S MIC HEDT RN 2 et L7
L. MBEFH&®

ARBREHOEAERZTHNE IR, FHICLIERER
BT 270, EARZTHMNEAI 707 L—}
Ths [MBKREW FP) (KWHLE) 2AHLZ. &
D4 7u7b— MIBFAEREBEZIREZOEFERR
ETHLHMBRAAREICERL THERINZHDT,
96 RDKY = )VIZiE, RPMI1640 ¥ T 10 BFEICHA
Rahi- 5 BoEHIHESh, —20C THHERES
N7zdbDTHhs, EHOBMELZOREIX, TAKT
) ¥~ (amphotericin B; AMPH-B): 0.03, 0.06, 0.125,
0.25,05,1,2,4,8,16 ug/ml, 7V ¥ ¥ (flucyto-
sine; 5-FC) & 7V 2% YV — (fluconazole; FLCZ):
0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 32, 64 ug/ml, 1 b5
+ Y= (itraconazole; ITZ): 0.015, 0.03, 0.06, 0.125,
0.25,0.5,1,2,4,8 ug/ml, I 2}V —)V (miconazole;
MCZ): 0.06, 0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 32 ug/ml
Lt oTWwWa,

HWEBICIE, BREWNRL, SHAFOBREZE
ATCC ®® Candida parapsilosis (ATCC 90019),
Candida glabrata (ATCC 90030), Candida krusei
(ATCC 6258) @ 3 Wz AW/, BEEHIZ, 4£EE
BARICEBEEFREZ AN —~MREFERTCHBEZEE
L%, vz VHORKEEREIRESD 1x10° CFU/ml
WC2BEHICHEL. SHIX, BBHICLZ2THBRESR
WOEREZR TS0, HEEELEA 707 —
P EBEME LOMBREEAERSICANI-OT, BE
REEIX 37C T 48 BFRIREEL 7,

1) ARICX2BRFTRERAOHE (UTHRE)

HALZREZINBEERZHENCERITZASH
£ O—BMEO-OOREBUHOHEETH S, [E
F1lmULoBRELBERATZE 1mUTTHoTH 2
U LDOBRELBAVBDONBEEIREHREL T
5] LWHHEREICHEDE, ¥4 7uFfL—t+ox
VEEH,LOHRICEY, BRERBEIRDLOI 2D
LARBEOBR/NBELXBRERRIEHEL .

2) BEICLZERERRROHE (UTHBEEE)

<47u7L—pFY—¥— (MTP-32,CORONA
ELECTRIC) %/ L C#E 630 nm DXEHWTHE
T VOBEZHE LA, 0.2x (PC-NC) +NCTHHH
Ehi-fExEEMEELT, BFEI Vb —1D 80 %
FHIEIBEE (ICw HY) ULEDREFINBDOOLNLBE, T
hbbEEBELVEVEOY 2 VEREBHELL, W

REXHELEL-BEOHTRIDFRBEZHRETR
KL Lo 22720, PCERYF4Tavbu—n,
NCRANF4 7y ba—NVICBTA2BEEDHETH

v, WEERMICSLV— b3 *F¥— (EM-33,TAITEC)
T 1 5HREREL 2

3) WRMBIC L Z2HREREAOYE (UTHEBKL
i)

ERNEIC X B RELBATKONE R, 48 Fei%g
#Ho<x{rusL—b %, AMERAETA XS
(IF-8500, Ikegami; I %27 ¥ —L ¥ X x2.5) ZB )
72BN (IMT-2,4 ) ¥ 23 Z; WL ¥ X x1)
ICEELI-Y 2 VAF ¥+ — (WS-RAX-C-P, £—¥
F) Iy L, Yz NE—RTOBEHEELH:S,
&Y 2 VORI T — % %2/8Y 2 (Macintosh
Performa 5220, Apple computer) (& TIFF A& % v
TZV—RAr—NVTHYRA, —BEEOKE SH 7.8
mm, # 10.5 mm DREEL, ThEh 240 dot, 320
dot KREL-DT, —BEZHERT S 76,800 HO%
-1 (¥27En) Phd5EEKIE 1.066% 1072 mm? T
bbHo 72, BHROBKIZ 256 R (8 ¥y M) TR
bl7

YINAF X F—DOREBHERE L EBROBHEM
DTN T 2 VEBBIZBROL LA TE, &
DHEBEET, POERLLEZZERL, vz VHEREO
FE 10 mm? KH4T2HNZHESHEE L. C0O
el E B I DB R 7 — % \CBRfE 170 T 2 ik
BeiL, RELBRAMOTHRLBARZHNELZZ. £D
#, BARLPREZRNMAERTHNEERIZAS
HBE OREBRUHEEICER L CHRFTFR KRR ZHE
L7z T%bb, [EHE1mm UEORERR] % (ER
0.7854 mm? (=737 ¥ 27 &) LLEDORBR] ZHEA
BAle 3)—2o0%&MHTHS [1mm UTFTHoTD
2 HUEDORBANED SN EEIRERELEL T4
ZoWnTid, BfRAE CREALBMEEEMEICHE
TE5HDT, TO&EBIIDLIOV, KR, HELHE
WX 2ERERKAHETIX, [HHK 0.785 mm? YLD
BRELRBAI-EZEAUTOHEETH-TDH 2 HYL
DBREEBAFZDONLEEIRERNYE] L, B
HVRD ONLh o HRRAOPT, bok bE
FHRELZHRERERE L

FHEIRZF—7V— b2 HOTT o2, WEMHERFZ,
TTERET, ROTHEHRT—7OMYRAA %I ToT
POBEECTHEL, FoHEMGLAETHEL.,
BB, VI NVAF YT —OBBHHESIT, VIV
(PC-9801VM, NEC) ® RS-232C H¥— +Z@EUHME
V7 FCHHEAL, BHREROMYAALMEITZ Adobe
Photoshop & NIH Image % FH\>7z,

II. # F
C. parapsilosis (ATCC 90019) % [B¥f#E & FP)
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(a)

(b) (c)

Fig. 1. Image of colonies of Candida parapsilosis in a microplate well contain-
ing amphotericin B at 1 ug/ml, obtained by a microcomputer and light
microscope. The microplate for antifungal susceptibility testing was incu-

bated for 48 hours at 37C.

(a) Colonies of C. parapsilosis (bottom view), (b) Image processing of
parts of colonies which were cut into a circle (10 mm?) at the center of the
microplate well, (c) The area of the colonies was processed to a black tone
(area of colonies, 1.33 mm?; number of colonies, 92)

WEMEL, AMPH-B ® 1 ug/ml DEHFHRBET 48
REEERLALBIINY I VARY RAZHEREY Fig. 1
(a) WCRL7z0 BRIZIZHPRICI Y —LVRICRZZD
N7V =1 DY 2 VIEHOBEBRTH S, RIZ, 2D
zVOPREICHEE 10 mm? & %5 &) ICERELBRIR
HEmmEmzREL (Fig. 1 (b)), BfE%z 170 LT
2 fH{LEZ1T o7 (Fig. 1 (c))o T 2 fHALEEZED
BOSWRELBRESTHY, ZOBEB»LRD
TEERBAEMAIZ 1.33 mm?, LU 92 B THo 7
COF—- LY, BELBROBEZ 2 AU LrOH
2 0.785 mm2 L2 DT, BERBMHEHEE L,

R 8 2, C. parapsilosis (ATCC 90019) @
AMPH-B O &EHAHRiBERS (0.03, 0.06, 0.125,
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Fig. 2. Areas of colonies of Candida parapsilo-
sis which were measured by image process-
ing after 48 hours of incubation at 37 C
versus the concentration of amphotericin
B. The endpoint read by the image process-
ing method was 2 ug/ml (endpoint: 2 ug/
m! by the visual method and 1 ug/ml by
the spectrophotometric method).

0.25, 0.5, 1, 2, 4, 8, 16 ug/ml) Zx3 5 EE LRI
BEMEL-ER% Fig. 2 12K L7 025 ug/ml BT
DRETIE, WEHMHAMNANLIRD 10 mm? IZHEHEE
HBRLTWA, F72, 0.5 ug/ml & 1 ug/ml OEAE
ETOBRELBEREREIZFNZN 4.08 mm?, 1.33 mm?
ThHolen, 2 ug/ml Y EOEFBETIX, 0.785 mm?
UEZEid 2 MU EOBRELBRRIIMETE 2h ol
COoWEMELY, EFBEABEECTHE L -HREREKA
X 2 ug/ml ThHotze T, ARVOBEBZRT—F %8
Va i) ALERIZ, BRECIOVHELL-ER
BFRERIE 2 ug/ml ThHolze EHIZ, BERYAAL
B f7us/L— b ) —F—THEZHEL&
B% Fig. 8 ITR L. COBEF— 755 ICx BETY
ELLRERERERAMEIZ, ICH BrOEEMEA 0.0668 &
BHEINAZDT 1 yg/ml Tholzo TRODER, B
BABEIOCHEL-HEETREARIEREOHEL —
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Fig. 3. Turbidity of the microplate wells read by a
microplate reader versus the concentration of
amphotericin B against Candida parapsilosis after
48 hours of incubation at 37 C. The endpoint deter-
mined with the spectrophotometer was 1 ug/ml.
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Table 1. Comparison of broth microdilution determined endpoints of five antifungal agents against three

reference strains determined by three methods

Antifungal agent
Method
AMPH-B 5-FC FLCZ ITZ MCZ
C. parapsilosis ATCC 90019  spectrophotometric 1 0.5 4 0.5 4
visual 2 2 8 0.5 4
image processing 2 2 8 0.5 4
C. glabrata ATCC 90030 spectrophotometric 1 0.125 16 2 0.25
visual 2 0.125 16 2 0.5
image processing 2 0.125 32 2 0.5
C. krusei ATCC 6258 spectrophotometric 1 8 16 0.06 2
visual 2 16 32 0.25 2
image processing 2 16 32 0.25 2

AMPH-B: amphotericin B, 5-FC: flucytosine, FLCZ: fluconazole, ITZ: itraconazole, MCZ: miconazole

(unit: ug/ml)

HL, BEZPOSHELLEARERRALEDEI 570

C. parapsilosis (ATCC 90019) % &%, C. glabra-
ta (ATCC 90030), C. krusei (ATCC 6258) O 3 Hifd
FRERAKRIERER L - MNIEFRZAEBRL,
37 C 48 WrREEBICEHES:, BHE, BERLUBEED
5, AMPH-B, 5-FC, FLCZ, ITZ, MCZ ®&¥H|Z
WNTLERERKRMEZHEL R % Table 1 IZ/RL
2o BHRELHEGLHEE,» SHESNEBHRBREREKA
B 122BRETRT—HLE, $-EEEILHES
NERREEREKNL, BHESLEHBBLEECLYHE
SNT-HRBERERELEIBILEALENFALERT, Z0db
272 DTHEA/PRIIT 1 BUHNDETH - 72

. % &=

Fhikh EORBEZIZBWT, BEREEKEZHRE LS
MIC %2 HET 256, HRERPHEEERZENELH
WHNTWS, LAL, BEEEZATLIHEO MIC HIE
BT, BRETRZOAMER IR I 23E
P, BEECRREBRBHETLILEVWIELEDD,
MEVELLWHEREED S, Th oI, B{RUA
% (Figs. 1, 2) X2 REHBMHE TIE, HAILE®E
EFENEERTHNE R RTRASME O EEIC
WL 7-EBEEZ NSV I VICRETHILT, TORE
EMEF =5 DHBR XY IV HHUBITITINT, &
ELZBHZRRERRKEAKBON, »>, BHRE
ICEPHRBREKEELIZIZ—FE L (Table 1),

HRECII2HREERRDHE ZERBETRT LA
A, ERMEEICL AW EFREKAHETIE, 1 HET
— % (200 kbyte BL L) OHYAKIZ 20 BiZLEER
TOT, LERTF—5 2D ALDOITIEIHTTHLE
Tho7zo MYALDKRHIZOVWTRSHEEOLE
MHhb, L2LiA6, BRHETIBRELBRAOER
A1 mm BIEDODHEN MW LI ER, METER
WEIBRNSVBRETEBREEVFELELIZEETD,
EGUBETIIME L HETE . 4501, W
B ELNBIZBTHHEL 170 IZRE LA, B

MERBEOEERLETFANATDREIZL > TIE, B
BTLULENRH LS,

HHREEEGLUAETHE L - BREREKLAHITZ
TEL—HERLDIZ, BERBLVIEVEDH SN,
ZNZNHALEREZRNAEERTH BRI S
HAa@mE ofgkl, REEICERLLFETRDT
WENPLTHA)o SO LI, FRBADBHVH
BUEEICIY, BRICI2BREFBEN 2 BEL
ENTELIRBFEIATAVBETELZILEZEKRLT
W5,

LHL, BECII2ERERKAIE. ZOHEEMN
RAMICRL D720, BRESCHBLEEOMEE 13D
LEERA L7 (Tablel)o 7z VOHDOH & EHDOF
RBEZEZBE, BECHELBLIZTV 220
BERBEZ OGNS, Thid, EHRLEHBEENFEOHR
R, EHAOEBLII2HOBEBELILICED BEWR
HUEARY 2 VEFOBMIC X 2BIFRELZETH
50 LAd, ChODBERIIIYBEL I ERATRET
by, TORBEXHUET A LB L V. 72, HER
EDHERIZIZ 7V — b2 REBHT 20, BREOEL
HCTIREENEZPICRELBR ELOT, TOER
bHBRERCHEGOAE L DERICENEEX B EER
bhbd, CTTERF—FEREBLWVAE, RLDHAEIL
BWTH, L7V - P CHEEIORHBERKEZ
R L7-6R, REBBHERPUEAC—-F2ER5
CLICEDHERBERREADMBIZE DA, BEREIC
IP2HRBERRKEANETIE, ThoDZ LrERL,
HEMRITIRHTILEND S,

Shl, BENZATIHTH-TH, TORELE
RomFe BB BEBELETHETA I LICEY, @
REBHEZEABDN  FEMICHETES W) EERL
BEOEMEIREN, RFHEICEY, BEEICE
75 MIC ¥ ZEDISHERIL KDY bR S hiz,
72720, ERHY AT LADRRY SHEEERED 37 C T
Hoth), AFRHLZEOMBIZEY, +457% MIC &
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Determination of endpoints of five antifungal agents obtained by image processing

on the broth microdilution method

Toshihiko Ogihara?, Yuji Takamoto?, Akiyoshi Shibata®, Chizuru Numata’,
Masayuki Kobayashi¥ and Harushige Kanno®

U Department of Physiology, Azabu University, 1-17-71 Fuchinobe, Sagamihara, Kanagawa 229-8501, Japan
2 Plant Engineering Division, Sapporo Breweries Ltd

¥ Department of Clinical Laboratory, Nippon Medical School, Tamanagayama Hospital

4 Department of Development, Daiichi Mfg. Co. Ltd.

® Department of Laboratory Medicine, Chiba University School of Medicine

The susceptibilities of Candida parapsilosis (ATCC 90019), Candida glabrata (ATCC 90030)
and Candida krusei (ATCC 6258) to five antifungal agents (amphotericin B, flucytosine, flucona-
zole, itraconazole and miconazole) were investigated by the frozen microplate method of antifun-
gal susceptibility testing. The testing microplate was designed according to the method proposed
by the Japanese Society for Medical Mycology. This method is similar to M27-T proposed by the
National Committee for Clinical Laboratory Standards. The endpoints of the five antifungal agents
against three reference strains in the microplate were determined by the usual visual and spec-
trophotometric methods. The microplate was incubated for 48 hours in air at 37C. Areas and
numbers of colonies at the bottom of the microplate well were determined by a microcomputer
and the endpoints of the agents against the reference strains were also determined by image pro-
cessing. The endpoints obtained by image processing were almost the same as the values obtained
by the visual method and similar to the values obtained by the spectrophotometric method. These
results suggest that it is possible to determine the endpoint by image processing automatically
and objectively.



