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CHEMOTHERAPY

DEC. 1990

PR AR A & B Sheptococeus pyogenes, Streplococcus pneumontiae,
Hacmophilus influcnzae 8 & O Branhamella catarvhalls 7508 #42
NP BTN TR DM & A & B A o7 Bk ) eSS A

2 M

Rl

{5 SIPA Y

A2 H N E 7R

CEIR 27 )] 13 HA2A] -« ke 2 99 J3 6 1172 BH)

PUM IR E Bz & L T U AL M7 0 THEOL X - O ARG BT, 3>
Ea— 7§01 & 58 R L g (MIC) 21503 2 018Ln . 7.7 L %,

FRERKDE L VBRI MLTHRIBTE S o op v s 2 AT L 70 Streptococcus

pyogones,

Streptococeus pneumoniae, 7 & UV Haemophilus influenzae |2 % L THME I £ £ FRI5EH
e LT, % 4L¥ N Brain Heart Infusion#if&sg st (BHI) & 5 % 7 = ity (HS) fm Mueller-

Hinton #i{&s’ it (MHB),

7w 7 FI— Mg (CM) &, 5% HS I BHIL, % 6 fiz Hemin

(X WA+, X), B-diphosphopyridine nucleotide (V N 1-, V) #&m BHI &, X, V &&/m BHI
ARERLZZEZ A, BMBIE 2 £ 20 B 107~ 108 cfu/ml DL BB X (RFF L, HEHEED
FARDIBERHIZTEL, F70 MIC I3 K EMARGEOE kG & e L T, ampicillin (ABPC),
cefazolin (CEZ), cefotiam (CTM), cefmenoxime (CMX), # & Ufgentamicin (GM) T2
60~100 %N —BHH 1} L 1725, minocycline (MINO) Tz —BHHKH » 72, Branhamella
catarrhalisiy, MHBTERAREL, BEEROFACH L 8L o722 KL HIEET L L
37°C, 13~20 ReMI)— L HEMM L L TOEBBERFETEZ, L»L, Mg 25 ug/ml &
Ca**50 pg/ml il 7- MHB % M L 2 @ HAARETIE, =4 7070 —FOEIZER
Lo THIEL, BEMED DI Th » 12, ZH b DIERFM T 1989 # 1% 0K 5 8
BRIZDOWT LD 6 RIS 2 THamE2HEL 72,

Key words : Oa iR, Streptococcus pyogenes, Streptococcus pneumoniae, Haemo-
philus influenzae, Branhamella catarrhalis

MAENEZHMEN2HIZ, HBALEMEFEZICH O
THRKFBARE L BRCkH L L CERES Y,
1% 2 AT > TEETHATH NI, — K, BOKFEE Tt
E AR REIC L 2B REMILRE (MIC) ORIEH
FRELD, BAREICEBCTOILCHEASRN, REBRSED
FHEN TS, w4 707V —F 2 HH 5 EEKA
Wikid, Bih, BBORRICHEY, KAl HMA D8 TRIE
TERRWITH D Z &, TIEOEINE D 15 RS, 132
ENBEHTHHZ b, BEATLENL DM & M
T 2i2on, HAILFEHEGEY & THUH 3RS M 5@ i it
BRZ TR S NRER, MERARAREOEEE ST
BN, Lo L, RFR P OM 4 12308 E K8
FEROZULWEHEIZ DWW Tt LN Ty v,
National Commitee for Clinical Laboratory Standards
(NCCLS) T3 pneumococci = 2~5 % & Il =7 = M AL 750

Mueller-Hinton #&sZ8 % 42 Z &, % 7: Haemo-
philus 8] & B $& 7D K A, & D & M 9 Streptococcus
preumoniae ~DIGRAY Y &, TN L NEEEIZ OV T LMK
FRER O O TRIFIZIEN T 5, K2 LREHR
EKFEREIC L - T, BERSEERONEEORIHLZBEL
TaLD, TNLDFKEBERKOKL VERE L L RIZ RS
FEYAF (- B L T X5 72 Branhamella catarrhalis i\,
TR RO L B L T MIC I K5 2 B®h %
Co TEHRTEMT, ARLES L4 et L 72, B
HERMLZTO, FAMLEHONE L2 Ea— 7 —H@
DE > AT LISHBHTE B HENZETENT, HE
UL H ISR R TRIE L 72 1989 F & IZBER Y & 78
SNTHRDRREM S & AT 5,
I. MHIUHFX
1. ABEH

CKIRHENXAH=4RT 2 TH 17 & 85 %
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1987~ 1989 712 SRS o+ IRbe eI &h 1, WAL
[ZBAREEREL ACERRBERRR RS, L R
PSR E > 5 — ) 4 Higk T M X 1L/ Strepto-
coccus pyogenes 69 ¥k, Streptococcus pneumoniae 89
¥, Haemophilus influenzae 95 ¥k, Branhamella
catarrhalis 48 ¥, 7 & IS BRUKEERIEM RN & 1
SRE NIz S, pneumoniae 11D 553, 11D 554, H. in-
fluenzae 11D 983, 11D 984 # i L 72,

2. BEAEH

Ampicillin (ABPC, B3 %), cefazolin (CEZ,
IR, cefotiam (CTM, sUHI#K 4, cefmenoxime
(CMX, ®H2 ), gentamicin (GM, .+ 7 ZH
A), minocycline (MINO, B AL 51) —) @ 6 il %
BEAL 7,

3. B L UEmMY

ROBEMZ & IS % A L 7z, Mueller -
Hinton X% (MHA, Difco), Mueller-Hinton #
tk#Zis (MHB, Difco), Brain Heart Infusion # K%
# (BHA, Difco), Brain Heart Infusion #f4&E i
(BHI, Difco), 7 7 F I — b5 (CM, B /KREK)
Fildes {41t #% (Fildes Enrichment, FE, Difco), 7
<m# (HB, BAREWMK > 5—), 7= (HS,
M. A. Bioproducts), #fb=74: 74 (Mg, #l
FriEE, REFR), Eibr 74 (Carr, MM
X, REHFF#), Hemin (X HF, X, HIEMLE) -
diphosphopyridine nucleotide (DPN, BEfi#, VW
F, V, HIGHEK)

4. WREEORE

i) BENRIE

BRSO BRI DV T 74 P A—F— (HL
100-26 %!, 600 nm, kK 1cm) T, BAE* AIE
L7,

i) EEBORIE

S. pyogenes 3 L UF S. pneumoniae i3 BHA, H. in-

fluenzae 13 5 % FE fimn MHA, B. catarrhalis i3 MHA
2AEAL, BFRFERFMHEEF 7213 Spiral System (Spi-
ral System Instruments Ltd., 7> ¥ BE¥IKE) I &
> T, 37C, 24 B3R, £H L2 3o =—%*%al
WML72. %, S pyogenes DL HIEHID=—ND12
®, Spiral System DL —H—30=—H7 > F—T
BE LI VBRI L T3, 0.1 % MTT &3 (3- (4,
5-dimethyl 2-thiazoyl) 2,5-diphenyl 2H tetrazolium)
REFEENIo =— LICEBL TRES %L —F
—ao=—#4vr¥—TaRL 7,

5. BAREL#RE (MIC) ofllE

1) ERFRARE

H AL L7 sk A D) 4 FRBRD & FL
VR MIC B0 L TsE L 7z S K diik
N A Il W7 T, 1,000 wg/ml O K i#
WAL, MRS T A ) 2 — 5 — (BRA L AME)
2 THRBKT 2 15 ABGRS 2 W L 70, Bebh B0
12 N CO R AR AL & il @S T, Bl
ez & LT S pyogenes B L US. pneumoniae 135
o HB M MHA, H. influcnzac iz 5% FE
MHA, B. catarrhalis i3 MHA %I L, 0 R 108
cfu/ml # 3 70977 ¥ — (EAMMBMNGT) THi5 ul
FOREy FEREL, 37C, 18~20 KEH MK, RE
AL E 2o BN IE R MIC & L7,

2) o AR AR

i) PiEENAWRE:

HARER DRI DT, FNEFNLTICR
A1 L 72 Bt U S8 P HEAR S 1t T 100 (3 R 4% oA R ks
DD 12 dITIE, ERIEHAIREDEN ) IR IE
AEM) 7003 128 ug/ml OB A FAWL, EEHAIC
FA4)a—F— (WKBAKK) (CL-> TRHULEMT
2EAHRY & AL 72,

i) EWARER 7L — oK

LEFRBY & 6N~ 70 7L — 2 FERHTS
MR REREE MIC-2000 (BAES AL +7 v 7,
R#MEXIRGE) DT 4 A H—T100 ul ¥O7HE
L, WEBEAREIERSICEHAL, —20C THHa®EE
#H—80CICHEBERIFL 2. U B, AMRFEICL-TH
RERT6»ARKETHLZ L #MHELEL, MR
DA 7a7r -+ EHRBEL, SHEERLINCER
L7,

iii) HHEEOFANS L UM

FNFNOEMBICLITICBRET L 7235ic, RABE
#1ALHBEEL, 37C, 18~20B¥MEEL, 01
ml # ¥ 7 F > AR E AR AR (BSG) 30 ml i2fm
2T 10°~10" cfu/ml DAE#HBIZHRL, THLiEsr
MIC-2000 H—H#kE ILic Atrzz, = 1 %d MIC-2000
DA/ X2b—F—I2L->T, WEIEK7L -FnE
7 xS 1S ] TR L 72, AIREIC & Bk
FMER L 100 ~10° cfu/ml &% %,

iv) HEEE

MEHL 7y —ME, ®EBETALIRA LT
bW, HERBEIE LB L IICRDHI L
A2~ T 35°C, 18~20 BRRIsEFEL 72,

v) HES

HORBIZLDEESL, 6 X~4 70 7L —HK
EH (94 5—F v 7% =LF2X%r> MCC, kH
ABIIKIRFE, 620nm D7 4 LS —EH) L=+
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a2 a—g— (NEC, PC 9801) 12 & 2 WA Kl 4
WL TWEL, FHEND SO AL L DY) 3 -
Mg el 4 22 5 k) MIC & 14972, e ds, s
N, a2 -ONX 2 X 7HR, T2, HoORT
PISMZ 7L — b R /e &0 & M0G0 sz 4
Bikd a7z, Ml 7L -F&#WINTF ey 2L, ¥
—ER = FANIC & B0 RGEA () L 72,
I, & K & RN

1. S pyogenes

1) Pkl s

A biid MHB Tt 107 clu/ml#08 ETL AW ah
Ladorztze, o e Ll Tk i <,
SN MAL X9, 20 18~ 22 KM E—E 07| i
EROZEDTE L A R L7, Wil & L T BHI
ROETH L 7RSS, B7C, 18~22 e it o i Bu s
10" ~10° cfu/ml & 7% V), Foorfc ekl gt & 145 = & &¢
T&7,

2) RN

B Ao BERR 24 BRIC DWW T, H A Lo i i oo K e i
DB 4 1 FCH X 172 5% HB i MHA & §% ht ek A5
FED S5 % HS InMHB iz & 5 MIC o £ % Table 1
IZ7rL 72, ABPC,CEZ,CTM, & L tr CMX Tizfitik
BHT~NTHOMIC H*—% L, GM Tz 1 kD2 2%
R AR AR L 1 I8 A S e » 72, MINO T
I3 MR RERED K e 8 < e B kA 10 Bk,
< % D L BRABoD L L7z,

2. S. pneumoniae

1) Heligho s

AL H AL PR e 2 A R M 4 1250k X 1

CHEMOTHERAPY

DEC. 1890

225% U IMMHB, 7%/, U502 5% FE it MHB + 37
CHAET 10°~10° cfu/ml & THMUGETH - 7: 51,
RKDRAGZ 5T 5 BN ALINTH Y, Dk,
e RTINS
X VAU AWMV L T B L S, FIT,
MIC Ml 2-05:, 18~22 WY b i %
W2 DT B A KT L7 Bl IK o B 14 B1 7
LU DM 282 HWT 1 Aed %, BHI 4 6 Uz
RUBRAR (0 3oy CM 85 5 mlic4ide L, 37C, 15
B L 22 uy ML D WAIC & # & Table 24z
I OyAR

BHI T3, WiHE15~228Mi- 0T kb
WIS Do 1208 T2 B k15 Bz 108~
10° cfu/mhiz e, 22 Wl iz % 5 & 10* cfu/ml 12 &
g BEER, 1S R TTiZ 42 1 T2 104 cfu/ml LRI #&
LA BERA AT, i, CM TR S 3KV he, 2
ANV LT 220 M 10FIED Y B 2 14 b,
—EDHME AL Z LN TEL

2)  RESTHENE

B or BERK 16 BRIZ DOV T, BISEMEIBE L T5%
HS i MHB T35 L 7- & %, MAMOTHE 7 itk = A7)
e kD A LNz, 5% HS i BHI #H L 72
EZAHBARBHR T TH AL, MAKE &R T
WETHIEHTEL, WMEHEARENEE LT
5%HSMBHI #HL 7k &k, BRELHEREN
5%HBIMMHA%# EH L 7: & 3 OMICH £ %
Table3i27”L 72, Btk 6 FEAp CEZ L FCTM 2
FXTH, ABPC 5 & UFMINO T 14 895, £ 7:
CMX T2 12 HD 1 FFLANIZ A 7295, GM T3 9

Table 1. Comparison of broth microdilution to agar dilution MICs

against 24 strains of Streptococcus pvogenes

No. of strains with indicated ratio

of BMD logz { MIC ' to AD-logz (MIC

Drug
-3 2 —1-+1 +2
Ampicillin 24
Cefazolin 24
Cefotiam 24
Cefmenoxime 24
Gentamicin 1 23
Minocycline 1 9 13 1

Broth microdilution (BMD), 5% horse serum-supplemented Mueller- Hinton

broth

Agar dilution (AD), 5% horse blood-supplemented Mueller-Hinton agar
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Table 2. Growth of Streptococcus pucionennac in brain heart infusion Inoth (BHI)
and cooked meat medium (CM) at 37°C for 15 and 22 h
BHI M
Strain Optical Viable cell counts Optical Viable cell counts
no. density tetu mh) density fefu‘mly
15 h 22 h 15 h 22 h 15 h 22h 15 h 22 h

TY 272 1.224 1.278 8.0 ~ 107 8.9 - 107 0.280 0 200 1.6 ~ 10 1.6 » 10*
TY 274 1.624 1.701 67 x 10 1.9 < 10* 0.365 0.345 1.9 - 10* 1.4 ~ 10*
TY 277 0.456 0.540 2.5 - 10° < 10! 0.395 0.230 1.7 ~ 10" 5.8 ~ 107
TB 153 0.360 0.402 52100 < 10¢ 0.135 0.130 6.0 x 10° 56 < 10°
TB 309 0.660 0.655 < 10! < 10! 0.360 0.315 4.0 ~ 107 2.3 ~ 107
TB-310 1.026 1.078 6.1 - 10° 4.4 - 108 0.250 0.230 1.5 X 10® 1.3 x 10*
TB-311 0.745 0.625 < 10* < 10¢ 0.255 0.295 1.0 < 10* 1.0 ~ 10%
TB-315 0.588 0.628 < 104 < 104 0.305 0.230 1.4 - 10* 1.4 » 108
TB-316 0.520 0.436 1.0 » 10° < 10! 0.390 0.255 5.6 X 107 9.0 x 107
TB-318 0.616 0.600 2.3 X107 < 10* 0.385 0.305 5.6 - 107 5.4 - 107
TB-319 0.580 0.428 4.0 ~ 10* < 104 0.400 0.375 4.2 ~ 107 4.0 < 107
TB-480 0.396 0.396 < 10! < 10! 0.705 0.445 1.4 x 107 82 10°
TB-538 0.716 0.530 1.8 ~ 10° 1.5 - 10* 0.405 0.325 3.6 - 107 7.2 < 10°
TB-593 0.174 0.600 1.9 x 107 7.4 = 107 0.250 0.230 3.2 x 107 3.7 x 107
1ID-553 0.532 1.232 1.9 x 107 7.8 + 107 0.410 0.455 1.3 - 10* 1.8 - 108
1ID-554 1.398 1.431 3.0 x 10® 6.5 - 10° 0.190 0.280 4.9 ¥ 107 1.3 X 10*

Table 3. Comparison of broth microdilution to agar dilution MICs
against 16 strains of Streptococcus pneumoniae

No. of strains with indicated ratio
of BMD-logz (MIC) to AD logz (MIC)

Drug
-2 -1~+1 +2 +3

Ampicillin 14 1 1
Cefazolin 16

Cefotiam 16

Cefmenoxime 12 3 1
Gentamicin 9 7

Minocycline 2 14

Broth microdilution (BMD), 5%, horse serum-supplemented brain heart infusion

broth
Agar dilution (AD), 5% horse blood-supplemented Mueller-Hinton agar
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D AN - -5k 20 ), MINO RIS S 34 K A G Lo
W HEAEMEANCC e L BUMD AT, L1,

3. H. influcnzac

1) Rl ool &

AWRRIE H A PN e ol s A E b
725% FE I MHB ) 37°C B3 T 107~ 10* cfu/ml ¥
TMATRE T - 2%, Wb o Hemin (X),
DPM (V) %4 5 2 242 L - T bkl Mafn fie
THdE™, 5% FEICHZTMHBI:X, V2xENE
120 pg/mlisin (X 42 10 mg ##5 3 i MT > € —
TAISEHBEL, WWARI0mI A2, Vid10mg
AWK 10 mlCBMiE, FNEFN0D um £ T
CTANS—THMMEN L, ATERE MG
L7 SRS - ME OISR AN) L 72 s Tk g %
Pz h, BERL 7 25 BROMAMK BRI VTN LR
T, UM EHOEME - L THHTE L 512,
FOU, BKEEIME L CBHI ML, X, VO
BEFANL VO Lug/mliz L TX # 1~10 gg/ml
L 72550 O BRIK or BEFL 18 BROIRIIKE S, £ 1
FONOBE L T L 28k L 72 (Fig. 1), itk
BERICE > T X DEREHRLY, 1 ug/ml TL WA
BREL R L B o 70hf, MR ROMRD A 51, 7.5 ug
/ml LAERIT 2 EwdFhoibkd 37C, 16 ReH T
s L THYDLZ D TE BMIKIELRL 72, K
12, XN10 pg/mlicsf LTV EL, 5, % 659210 ug
/mlEML TEDWAKES P~ 225, 5~10 ug
/mlBINc L » TN LM I RES LD T,

CHEMOTHERAPY

DEC. 1880

Wrebis 10 ug/miims a2+ xL7: X, V
%21 2708 10 pg/ml FOLTEML 7o 4
Wit Tabled i 12X 80, @R FOBEKBODYL
W T MW T L 10 pg/ml L T 37C, 15~
22 We MMl - L T TE L MM fRDOZ &N
Tx/,

2) T

Bl A 2y e 20 BRI DT, M MIE e L T5 %

1
£
e
%10 9
3
B VA
E ]
3 VA
P Q
2 ¥
l % | B g
R o e S S i o g -+
12 25 5 75 10
Concn. of X factor ug ml)
Fig. 1. Effect of X-factor on growth of

Haemophilus influenzae in 1 ug/ml V-fac-
tor-supplemented brain heart infusion
broth; optical density —, <0.1; +, 0.1~
0.5, ++, >05

Table 4. Effect of concentration of X- and V-factors on growth of

Haemophilus influenzae in brain heart infusion broth

Concn. of X and V-factors ‘ug mli

X1and V1 X 10 and V' 10
Strain
no. Optical Viable cell counts Optical Viable cell counts
density (cfu/ml) density cfu ml

15 h 22 h 15 h 22 h 15 h 22h 15 h 22 h
TY 2 0.480 0.480 2.0 - 10° 6.6 - 10* 0.545 0.605 2.4 x 10° 4.6 < 10
TY 8 0.400 0.430 1.8~ 10° 3.2 10 0.470 0.520 6.5 - 10° 5.6 x 108
TY 43 0.375 0.425 3.8 x 10* 7.8 ~ 10% 0.460 0.550 2.2 x10° 6.6 x 10°
TY-50 0.325 0.365 1.5 x 10° 1.0 x 10* 0.385 0.470 3.1 - 10° 7.0 ~ 108
TY-56 0.405 0.465 4.8 X 108 2.8 x 10% 0.505 0.595 4.0 © 10° 7.8 - 108
11D-983 0.610 0.625 3.6 x 10° 5.2 ~ 10® 0.635 0.680 6.9 x 10° 6.8 x 108
0.620 10 - 10° 6.6 x 10* 0.600 0.660 2.5 % 10° 6.6 < 108

11D-984 0.600
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FEN MHA %l L 2K EBAREE X, VB KICld, 21~238 (84 %L1 |-) e+ 1 LI MIC 1l
BN 10 pg/ml B0 BHI % 4 B L 72 3% 5t 3 4 A 3N ik oLz, KIS CEZ, MINO T #o$p8h - 1: 2 &
I2& 5 MIC »% Table 512 72, CEZ T3/ Y, s - LT BHI 2L 222 SN 5D
OB THHOHM /3 A 50, MINO L —2 %L |- DEMNELHDI%FE XX, VEBDED 10
DEICL DAL B (44 %) D LN ps, Mo 4 pg/mlEsL 22 BHA 2 & 2% XAHGE & i) BHLC

Table 5. Comparison of broth microdilution to agar dilution MICs
against 25 strains of Haemophilus influenzae

No. of strains with indicated ratio
of BMD logz (MIC) to AD-logz (MIC)

Drug
-3 -2 S 1~ +1 +2 +3

Ampicillin 21 1 3
Cefazolin 3 5 16 1

Cefotiam 1 23 1
Cefmenoxime 1 23 1

Gentamicin 1 21 2 1
Minocycline 2 9 14

Broth microdilution (BMD), 10 u4g/ml of X and V factor-supplemented brain
heart infusion broth
Agar dilution (AD), 5% Fildes enrichment-supplemented Mueller- Hinton agar

Table 6. Effect of media on broth microdilution to agar dilution MICs
against 23 strains of Haemophilus influenzae

No. of strains with indicated ratio
of BMD-logz (MIC) or ADB-logz (MIC/

Drug Medium to AD-logz (MIC)
-3 2 “1-+1 +2 +3

Ampicillin BHA +5% FE 22 1

BHA + XV 10 22 1

BHI + XV 10 21 1 1
Cefazolin BHA + 5% FE 3 20

BHA + XV 10 2 21

BHI + XV 10 3 5 15
Minocycline BHA + 5%, FE 1 5 17

BHA + XV 10 2 21

BHI + XV 10 2 8 13

Broth microdilution (BMD), 10 xg/ml of X and V factor-supplemented brain heart infusion broth (BHI+ XV 10)

Agar dilution (ADB), 5 % Fildes enrichment-supplemented brain heart infusion agar (BHA+5 % FE) or 10 ug/ml
of X and V factor-supplemented brain heart infusion agar (BHA+XV 10)

Agar dilution (AD), 5% Fildes enrichment-supplemented Mueller- Hinton agar
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L BROTRANATIG: ) MIC 4 Tz U 2: Clable 6), 0
UL 2 23 B, CRZ AL AL 13, FIE g, X b
SUVIRME I 20 BB LA TAF LN A D, W)
RENUN AN L » TRE WL A U4 Do 12,
IR ARG TiE, + LRI A B HRA 158k E T
IER L, MRS H & MRS & B T H KA TH
720 MINO (200 TR IR HY, Ik AR A &
LA - BOWAC, WA FE 23 Pl & - T
MIC ICHREBA 5 T4 WK Th - 12,

4. B catarrhalis

1) HERl I %

AR D0 T MHB | TORIANAKEE % P~ - &)
Yoo 37°C, LTI AR EAAS I 2 |, thhe

CHEMOTHERAPY

DEC. 1880

b L, RN E L Tl s IR T e o 1,
FZClE I R L, AR L ) BT & ) 1
(6 nl/18 7 180 mmARTEMIN) % 11> 7: & Z 2, Table7
VoL 2o 15, 3T°C, 13~20 Wellst)—- 7 3550 o i >
LTt e TX B2 Enilrirti 1z,

2) e

BOA ST MEML 12 Btz o T, MHA 28 L 72 %€ 4287
MAR): kMgt & 25 ug/ml & Ca** % 50 ug/ml i
MLz MUB AL 7 R ok A s £ 5 MIC
DS Table 8120 72, MINO LU 5 KM Tty
FHL TTBO2%) L b 21, MINO 743 2 %
LT VLA Ao - WU 2~ 3 Tt 4 ),
—HBIEHNE o1, k1, B HAR RS 96 K=

Table 7. Growth of Bruithamella catarvhalis by shaking culture in cation supplemented
Mueller  Hinton broth at 37°C for 13 and 20 h

Optical density

Viable cell counts

Strain (efu/ml:
no.
13 h 20 h 13 h 20 h
TY 2759 0.933 3.065 1.6 - 10 2.0 - 10"
TY-2760 2.748 3.235 7.8 107 2.9 510
TY-2762 3.144 3.130 7.0 ~ 10% 5.0 - 107
TY 2764 1.341 2.285 2.2 ~ 10 3.7 ¥ 10°
TY-2768 1.704 2.910 1.9 x10% 5.1 - 10®
TY-2771 1.830 2.805 1.0 x 10* 7.4 x10*
TY-2776 0.69%6 3.440 9.6 X 10° 7.5 > 107
TY 2773 1.674 4.520 8.2 x 10* 2.1 ~10°

Table 8. Comparison of broth microdilution to agar dilution MICs
against 12 strains of Branhamella catarrhalis

No. of strains with indicated ratio

of BMD-logz (MIC) to AD-log2 (MIC)

Drug
-3 =2 —1~+1 +2
Ampicillin 1 11
Cefazolin 12
Cefotiam 1 11
Cefmenoxime 1 11
Gentamicin 11 1
Minocycline 2 7 2 1

Broth microdilution (BMD), Ca**, Mg"'*-supplemented Mueller- Hinton broth
Agar dilution (AD), Mueller-Hinton agar
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{7a7v—LFERICHE L, 247071 — O
B E 7o TWAL, XRETF Tl TE 9, AN
ENDLRLRD TGO L 12,

5. 1989 K o Bii A 4 bk ) W& 2

AT CRBE L 7R 2 Al T, Pt R A B
&N 1989 FREIC 4 Mk T MEX Lo RRIC DWW T 6
AN B AP A Wl L7,

1) Streptococcus pyogencs

B L 72 45 Bk oD 6 KA N4 2 BB o % Fig
210 L 72, 8-7 7 % L FERMBIMAARKIL A S 720 3,
=2 ) FRERMDOABPCHE L U 37 o 208
FKH O CMX Ic L T, §XToOAB KA <0016
pg/ml TREDBHIE S 8, b ESureztt 2L 12,
RKATHE 2L 7 2 28FEMD CTM 128 &
L, Btk 9 B 1 #kHMIC T0.13 ug/ml %
R 72U XT0.03 pg/ml LT TH - 72, KIZH
1#RRt7 = 2F%EHJ D CEZ icxt L, § X Tt
A% 0.06 ug/ml LT OREMEL R L 72, 2RSSR L
T /EEEK R GM izt L TiE MIC T2~8 pug/

(
100+

0¥
<0016 006 025 1 4 16

MIC (ug/ml)

64 >128

ABPC: ampicillin, CEZ: cefazolin,
CTM: cefotiam, CMX: cefmenoxime,
GM: gentamicin, MINO: minocycline

Fig. 2. Cumulative susceptibilities of
45 strains of Streptococcus pyogenes
clinically isolated in 1989

mlicorhil, B8 77 % 20800 e THU& 2 M % s L
120 T LA 7Y L AO MINO IS 2N,
0.03 -2 gg/ml &, Jubery iRz 4r AL 72

2)  Streplococcus pucnnioniace

ik L 72 75 ko 6 3K/00 2 0 ¢ 5 WMoy 4% Fig.
3ol te, B-7 7 2 LAHKAN K LTI Iy Esv
WeZ W% L 2ot WeZ Voo e — 71, ABPC, CEZ,
CTM L CMX TENLE N, £0.016, 0.03, 0.06 +5
LUr=0.016 ug/ml TH-1:. —Ji, GM & MINO i
LT s U2 M & s L, GMTI30.5~64 pg/
mlicsrfiiL, E=— 2713 16~32 ug/mlic& "), MINO
T 0.25~64 gg/ml i WiTE < A i L 7,

3)  Haemophilus influenzae

T2 Rk L 7245 (Fig. 4) oAb &, AWM
iAo 5 b CMX Ik L SV REE L L, 1
A% 0.06 ug/ml » MIC %L 72LIAHE X T <0.016
ug/ml TREHVHIEENZ, KT B-7 7 5 LFEK
MTi3, ABPCicxfL T4 ~L, LIFCTM,
CEZDIET, #NF410.13, 056 L F2~4 ug/ml iz

1009

— ABPC
50+
cese CEZ
-=-CTM
— (CMX
-©--GM
+#+ MINO
I
=0.016 0.06 025 1 4 16 64 >128
MIC (ug/ml)
ABPC: ampicillin, CEZ: cefazolin,
CTM: cefotiam, CMX: cefmenoxime,
GM: gentamicin, MINO: minocycline
Fig. 3. Cumulative susceptibilities of 75

strains of Streptococcus pneumoniae
clinically isolated in 1989
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(%)
1000 * 100 /f
W C y
P —aBrC
50 50 4
P eCEZ
H
H ---CTM
—_CMX
< GM
+-MINO
() Rt - —r— 0 P v v
<0.016 006 025 1 4 16 64 >128 <0016 0.06 025 1 4 16 64 >128
MIC (gg/ml) MIC (ug/ml)
ABPC: ampicillin, CEZ: cefazolin, ABPC: ampicillin, CEZ: cefazolin,
CTM: cefotiam, CMX: cefmenoxime, CTM: cefotiam, CMX: cefmenoxime,
GM: gentamicin, MINO: minocycline GM: gentamicin, MINO: minocycline
Fig. 4. Cumulative susceptibilities of Fig. 5. Cumulative susceptibilities of

72 strains of Haemophilus in-
fluenzae clinically isolated in 1989

BSEMD & — 7 DHFAE L 72, BEAEE 72 BRI, ABPC T
12<0.016~>128, CEZTiz1~>128, CTMTi10.06
~>128 ug/ml EWEJn < 34 L 7205, [tEBRDBE T
12 CTM g b /hN&h - 72, GM T3 0.03~1 gg/ml
2L, BREMHE—7130.25~0.5 wg/ml i HAF
L 72, MINO Ti2<0.016~4 ug/mlicsfilL, ©—7
131~2 ug/ml TH -7z,

4) Branhamella catarrhalis

HER L 72 36 ko 6 EFNC AT 2 B E S F % Fig.
S5i1mRL 7z, tRER D9 H, GM 2L AV RS
RL, $XToftREkRICH L T, MIC i3 0.13 pg/ml
UFTh-72, KOTEIMKLT7 2 20 CMX 1221
L TR E— 713 0.5 ug/ml TEHVREEHLRL,
1 ug/ml UTF TTXToORERNRE LS N,
CTM * MINO & L T RIZFNEEM LR L,
FNFN0.25~2, 0.13~2 ug/mlic53Ai L 72, KWT
ABPC & CEZ T, b nEANCHT 5 EEMHIZZ
nFEN, 0.25~32 8 L10505~16 ug/mlic434 L 72,

36 strains of Branhamella catarr-
halis clinically isolated in 1989

. = -3

HAL PR F B O RERKEREYT, 3
FERERBEIZ OV TARNL N T WERERD K
LVYWHHIZDWT L, MERREFRENHSTHLH
Bb~DIGEEZ 2 LELH S, MICHEDOHEL K
EitEMRWT, avbta—9—HEc L5 2741k
FToLHI23, TNLOBEICHLTL, ALY EE
ML AERLER TR A, TELIZTERATH
BIAES Y, FrEEfnENERHI DI LY, &
7o, R OFMNE LR E TR, 1 AEEL X
KW EORK L BREERAEAT05 McFarand
(10% cfu/ml) MLICME L THERATLZ Ik ->Tw
575 BERRRE L X THEDOTEEDY S 71277 HIC SR
TN DG IRIEEENEN TH 5%, SHOMET
M N EBROBREM L BIET B4, BRTHRA
REDERED L FISMERRASE M TRBEEL, £
HEEANT 2 HEIHERNTH 5, BEREHRARE
THHA F 7213 FEMMH X% #/H 3 5 S. pyogenes,
S. pneumonise, 7z & I H. influenzae, % 7z Cation-
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supplemented MHB T T 2 AN X4 v
B. catarrhalis |2 DT EHLEF, BBARGKLD
Wi METE, KRFERARLGOMIC L0
WEEHL A BT L 7,

PREHR ARG T LS DL 72 H D RGE T EE b
& LT, NCCLS®Tit, H influenzac =15 ug/ml o
bovine hematin (X [K-F), 5 mg/ml ? ycast extract

LU 15 ug/mlod B-NAD (VIRT) %L
MHB (HTM) %{LL Tuv 355 2 nfad Tl

MHB # BRI e Lo e &, X, Vb IR yeast
extract ML TLMAML 12 < DR ARED H LT,
— 4, BHI 4 KfBIEHIE L, X, V OuLst & ~7:
EZAH, FNFNL0 pg/ml 2N B ETE YA
L, 7, GO EAICH VT 20 BIZI1212—
ENEEBERL, ANELER L O TAEE R
FTarIrEL, MICHIOZR 25 &, ERIEHMAHR
#i2 & 5 MIC & n—E#H{E CEZ, MINO(56 ~64
%) D& I UERIL B 1205, Mo 4 EHITIE 84 %LL
to—8FEF LI,

S. pvogenes |3 BRI KA L ¢ % (, MHB
THRAERETH » 72 h%, WMMEEIHKS, w4 707
L— b T3 L 25T #L o, 2SS
% HS 28T 3 LW hoasbky ToMmL,
2R ERAERE L L MINO LM & ¢ —%% L, 13
A LRI REREASREICHEATE 2N TH >
A

kiz S, pneumoniae 13 HB £ 7213 FE # 5+ %
EESICHAET b, MRS R |, BREIE
L3 <, BRI TREEET 2 L, REIIS VY HE
WYL U BB D - 1o, EHRIRFHNEE CM 12
BETL L, heicmil, BITrMECEEe L %
HERLHAGT L AN TE, BREHRAREKICE
WTLEEHEROIEERERERICEEIVETH B,
BIEREH & LT, Jorgensen 65213 H. influenzae M
N HTM % S. pneumoniae \2fEH T 5 Z & 28 L
Twah, FanrttR L -k dizid HTM THH
L#EBkAHIEEL 72, 72 S. pyogenes D 5 % HS
IMMHB TL ML DL VWA TLEL 2D T,
BErci 4 BHI & L, 5% HS 23 5 & fEaA@isk
NTHTEF L, MIC L EREHRAHRE L H~XT
MINO LStz K& e #ED e o 12,

B. catarvhalis (2>~ Tl3, Cation-supplemented
MHB CT##E FOMEIZ ur - 712, BEREERT S
roh, HEREEE L T—EBOHBICHE T BRI
WT, FRTEMTH 12, Z028, HEREHOEHE
Bl & JEEEAERL 2L A, WTINL KR BER

PR BRI L 2 S, pneumoniac g & OIAZ ML
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Wy, EMakLC Ly, L, 247
7L — o ek ) 1B AN T & e
52T, WA, MICHED 200 LA RN TS
ekt ), WIS ok Y, BERE DA
WTE LIS AR Y B,

IHLORH AWML k&, WALk, K
RN > SE AV A ARG & ISR Ao ~Boks (£
18 LLN) I, S pyogenes 54.1~100 %, S, preumoniae
56.3 =100 °,, H. influenzac 56 ~92 %, B. catarrhalis
16~100 “,, ABPC 84~100 %, CEZ 64~100 %, CTM
91~ 100 %, CMX 75~100%, GM 56.3~95.8 %,
MINO 16~87.5 % T, \F 1O JMIT L —BH L
i3 MINO Th Y, Z s H AL ER 2 bk g
TR £ b (19894) TCation-supp-
lemented MHB XMW AEZ: 6 Bifdi (K. pneumoniae,
S. marcescens, P. aeruginosa, E. cloacae, E. coli, S. au-
reus) 12OV THIEEIN TV 50 L EBELHIN TH -
12,

PRI 2T MEIE, RIEHE, ORI £
- TERT 555 TEHMY, WEREM T A RoD
TWHETHE SN D LEI S B, MK AGREA
Bagibah, FoWCHOER» A4 707 —FiC
oy b SRS IR R E L TIRFEI NS
LN OOH BB, NEMEADKHIEEZTH T,
B LICHETHENENE N EHORF I LETH 5,

2

ARFRICEEL, 2HOBMKTHKRLFIETEFL
JADIE |7 - Sy, e ot 7 SRR N E 187V - SN = F ] S
OEgESeE, JEMRBEHEFE B AL, Lo IcamiEd
LIRS IHIR S AN s - R o T AN T IRVAN B4
T, FERICHAOVIZE Lo hNIEEK, [
K, fEHBFRICEI 7L ET,

X [
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ANTIMICROBIAL SUSCEPTIBILITY TESTING OF STREPTOCOCCUS
PYOGENES, STREPTOCOCCUS PNEUMONIAE, HAEMOPHILUS
INFLUENZAE AND BRANHAMELLA CATARRHALIS
BY THE BROTH MICRODILUTION METHOD

Akira Sugiura, Tamotsu Takayama and Kumiko Jono

Takeda Analytical Research Laboratories Ltd., 17 85, Jusohonmachi,
2-chome Yodogawa ku, Osaka 532, Japan

We studied optically clear, simple media for broth microdilution testing using the MIC-2000 system
(Dynatech Laboratories) with an auto-reader controlled by a personal computer. Streptococcus
pyogenes, Streptococcus pnciononiac and Haemophilus influenzae produced sufficient growth for
inoculum preparation in brain heart infusion broth (BHI), cooked meat medium (CMI,, and hemin (X-
factor) and S-diphosphopyridine nucleotide (V-factor)-supplemented BHI, respectively, and the
viable cell counts remained unchanged for 15—22 hours. The MICs were determined in 5% horse
serum-supplemented Mueller-Hinton broth, 59% horse serum-supplemented BHI, and X-and V-
factor-supplemented BHI for S. pyogenes, S. pneumoniae and H. influenzae, respectively. The MICs
of ampicillin(ABPC), cefazolin(CEZ), cefotiam (CTM), cefmenoxime (CMX) and gentamicin(GM)
determined in the aforementioned media by the broth microdilution method agreed approximately
with those determined by the standard agar dilution method recommended by Japan Chemotherapy
Society, though the MICs of minocycline(MINO) did not agree as well as those of the other
antibiotics. Branhamella catarrhalis produced pellets in cation-supplemented Mueller-Hinton broth in
static culture, but the cells were dispersed sufficiently for inoculum preparation in shaking culture,
and the viable cell counts remained unchanged for 13—20 hours, It was, however, difficult to
determine the MICs against B. catarrhalis by auto-reader, since this organism sometimes produced
pellets in the microplates for which there ‘was no suitable shaking equipment. We investigated the
susceptibility distribution of the four kinds of bacteria clinically isolated in 1989 to the six antibiotics
mentioned above by the broth microdilution method.



