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7 KRN, 735 sMkEAE s+ % Dynatech MIC 2000 System
RUMb3 R ammy (HI Xy MH #) TRELR
W A R BN R R L 1 D Y

EAKEBT - KR$AM- BT ¥
B M— KB R -4 F
WAL K4 S I YV B 9E P PO

(mB%fn 58 426 A 1 B%f)

BEEKS Mt S. aureus, S.epidermidis, P. aeruginosa, E.coli, K. pneumoniae, K. oxytoca, S. ligue-
faciens 7 M OFRLER L RAICR T3 M AMEHR (ABPC, SBPC, PIPC, GM, DKB, AMK,
CEZ, CMZ, CTM, CZX, CPZ, LMOX, CFS) o/ AW E (MIC) ¥, HIK Mueller
Hinton (MH) %1, heart infusion (HI) s A\ T, MANKRELEXERE (LRRBE)
THEL, ThERORNEHEY L8 L, o3, FibHRkix Dynatech MIC 2000 system %, %
KRR EX microplanter ¥, EM#EITthEh 10 SHR 1 AERM D 0.0015ml 36 X T
100 =R 1 AW D 0.005ml & Liz,

(1) MH #spxt HI s : igiska i\ MHB L HIB ¢ MIC, 8 XURFEKLZA MHA
& HIA ¢ MIC ¥ KB Lo RV Tholet LTe, WIFhoRAcs LT, MH L HI
¥ MIC ORI ERZIRED Shixdh o1,

(2) BEFREFEEPRE : MH St v, BSEREE, EXPRECIS> MIC iy
HEE Uiz, RINE YR 6 BTz, T MIC MicHEZIIEDbhilcd -1, REREICHLTIZ,
BGEFETUE LY AG Flo MIC AERXTHRETO MIC R EXFEICE @YK LI

(3) sk MIC x$fR7#k MIC : #ifs% Rk (MHB) T Li-§iftik MIC L7k MIC
YHE LIz, S. aureus I\ ~Tik, ABPC, PIPC, GM, DKB, AMK @ ## MIC 2, ¥k
MIC X h ERICEVERTR Lico ALY S.epidermidis iz 3s\+Tix ABPC, PIPC, DKB, CZX 3,
P, aeruginosa 13\ Tit, GM, AMK, CPZ, LMOX #%, E.cok Cix, AMK 2%, K.pneumoniae
iz, LMOX 2%, S.liquefaciens i3, CZX L CPZ 5\, REHHERD MIC OETFTYXRLE,

DEDORR, SERMLC7THEDS D, RBMCHT5 AG H¥kE, MH gL HI KK
X hE L MIC i3, X, WASHYMLY, AROZIIBHHAY, Dynatech MIC
2000 system TOF — & L{LRERETOF— 2 LOKBRRTELBDOID, ThitH L, BB
WBexi+5 AG ) MIC %, BAFKRETHET A, @R+ v ORMEXLETHD, X1,
Fititk MIC LEF# MIC oM EEOKRELRRD I, REKTOT— 2 LHFRKETOT—
FRBE—CRTHENTEY, BRCXPTXELDLEELS,
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FERECHT 2 RABZURRENE, Biikey, ¥
oLt EAETH @GR T\ 500, XA
BREHEORE X BARCEMEELTHMENHAE I h,
Ehefts TROAREEHILEME (MIC) RREEhTE
et RER1B2FE RS ¥ CRBERTALH L LT
FEahT¥i HI g MH e EEShRECE
5 TW3Y, R4 T, 1980 £z Dynatech MIC
2000 system *¥A L, FEKEH OEXFEHET MIC
YRIET S LABCHEFRETL MIC »RELT2

7=, Dynatech MIC 2000 system ¥AK X b, FfK
MIC EnER & e b, HISMCRE LEFRs Bk
ks MIC AREFKRTHE LA MIC cit~_##H%
AT LT Crl®E LAY,

SHE, ERfThebhTa HIEHEFH LLHES
hiz MH e X2 5 MIC o 8, Dynatech MIC
2000 system #{§f /] LI-¥{k %Mk & microplanter ¥
R LR PIRE ((LREREE) CRIE L MIC o
HE, B IUFHE MIC LHEEK MIC o kB » 7k
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W2,30MR B0 TR T 5,
L. R M 5 &

&N ARRERHMD > B, S. aureus, S.epider-
midis, P.aeruginosa, E, coli, K.pneumoniae, K, ox-
ytoca, S.liquefaciens O 7HMTH 5, FMRBRIILESD
BESOL DL L, RERIZERBMRAEMIZ 2~3 1
ARFEOLDE LI,

EREN : _=v) vH (PC #) 1%, ampicillin
(ABPC), sulbenicillin (SBPC), piperacillin (PIPC),
7372792 A (AG #D 1, gentamicin (GM),
dibekacin (DKB), amikacin (AMK), 7 = 2%
(CEP #]) iX cefazolin (CEZ), ceftizoxime (CZX),
cefoperazone (CPZ), latamoxef (LMOX), cefsulodin
(CFS) *{ER Lo

{ Fk%H : heart infusion broth (HIB : Difco),
Mueller Hinton broth (MHB : Difco), nutriant agar
(Difco), heart infusion agar (HIA : Difco), Mueller
Hinton medium (MHA : Difco) % L1,

MIC RIER#: : B AR 12 Dynatech MIC 2000
system ¥AL, 1AERED 10 5% N, 0.0015
ml ¥ 3EH 24 microplate ML, 37°C, 1AER
L, BORBELYBODLhIVWB/NEFREY MIC L L
oo EERED MIC i, microplanter %\, 1%
EREO 10 fEHRERK 0.005ml LA FHEXTIR
ErgEMlL, HOoRFEYHEIET 5 RAOEAREY MIC
& Lo

ERIThLChBUYRLTO3 205 TiT -
o

(1) MHB & HIB TD MIC ok : Fstdkicst
L, Dynatech MIC 2000 system I X %&£ RET
HIB ¢ MHB To» MIC *HEL, WEXHELI,

(2) gk MIC LRk MIC OHK : HREEH
BH IV 2~3»A¥HEuRFEED MIC %, Hib
% MHB kL, HGFEFRECIDRIEL, Fkk MIC
LREHK MIC ZHEB LT,

(3) ®GHERE (MHB) %X ¥R #E (MHA,
HIA) Tp MIC DtE : fREFEY MHB ik X 2 GH
LR 208 MHA, HIA X 3EXFEHREC X HJIE
L% MIC [TcoBE* Tl

fr3s, MIC DEENCBE LTI, £AAIHLIC, 25
il MIC oFHoEDRELTTIEV, FEKER P
0.05 & L,

) § OO i

S. aureus i\ Tk, HIB & MHB %% & LTH)
FEL MIC Miciy, WThoXEFCh#IFNEEE
BBEDOIIh ot FhEE L RFHK MIC O [ Tk

PC #l, AG #, CEP #| L\ wPh R TO MIC
FiMk MIC X {£<, %o 3%, ABPC, PIPC,
GM, DKB, AMK CoOETIEMHYNCKEOR TS
olse BRI LMY MHB, MHA, HIA kL,
AE L MIC MicizWROMIZA B h i -t (Fig.,
Do

S.epidermidis v, HIB - MHB %3t > LBIE L7
MIC MIIZiZ WIS ieds - oo FikEkk MIC LR
ik MIC Ti2, 12 AT RTCHRAEK MIC DETAH
Z6h, ¥D 3%, ABPC, PIPC, DKB, CZX —Ti: it
SR HMDOET R Lo RAKRTUE LI MHB,
MHA, HIA ©0 MIC Mz HEEL AL -7
(Fig. 2),

P. aeruginosa 1235\ ~Tix, MHB L HIB ¥ A\ JIE
Lz MIC Mlicid, ARZIIEDHhich -1, FMK
ERERCTT S MIC 12 9 RFTRTCREKETT
LEMYRL, % GM, AMK, CPZ, LMOX Cit#
FOETRR LI, 3 00KM&#4 MHB, MHA, HIA
X% MIC 2B L7-##&ix, GM, DKB, AMK i
#\»C MHB & MHA MTH®D%EYRL, MHA &
HIA OMIZEEZIZBD bhitd -1 (Fig. 8),

E.coli m3s\wTi2, HIB, MHB ¥» IV & L 7=
MIC M 21330 b et - o FiEkk MIC & Rk
MIC ¥ B Li=#84, AMK offigték MIC 1 2HEH
BROETEZRLI, RFEHCH L, MHB, MHA,
HIA o 3 #tdefk CRIE Lz MIC iz AROZEIT
Abhish ot (Fig.4)o

K. pneumoniae © 3\~ Ti, 7 8 ¥ic 3f L' HIB,
MHB TRE LA MIC MiZEROZIL A S hid -
to Fikfkk MIC LRFHR MIC LHE L7-$H 4,
LMOX T3, %% MIC DEEDETYB® . BF
ARVl -t MHB, MHA, HIA im0 MIC o
RHEEDOZIXZ LRI -7 (Fig.5),

K. oxytoca w3\ »Ti%, MHB, HIB ¥ B\ JIE L1
MIC Mz AEDZE I HA b Rind - o, FikEtk MIC &
¥ MIC oBETix, 31 CEP # CH #F
MIC DETHBY*TR LA, REKCHL, HE L
MIC ¥, MHB, MHA, HIA 3 #Espiflic AR OZiT R
bhigh -1 (Fig.6),

S. liquefaciens [is\~Tix, MHB, HIB TREL:
MIC B, 3 X7t MHB, MHA, HIA X% MIC®
MR EROER R LRS-, Fibtkk & RS
4% MIC f1Ti, CZX, CPZ oR#kk MIC ¢, #:t
FRCEROBT 2R DL (Fig.7),

374, MHB & HIB % X0t MHA & HIA CHl
Z LT MIC it BEOEREDOhich o1 Bk
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Fig.1 Difference between means of MICs of antibiotics against Staphylococcus aureus on three systems
of HIB/MHB (a), Fresh/Stocked (b) and MHB/MHA/HIA ().
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0.2 » /ml 0.2 | w/
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Fresh Fresh/Stocked  Stocked Fresh resh/Stocke tocke rganism
H;l;;MHB .hleB ocke Ml:g/;AHA/H]A HIB/MHB MHB MHB/MHA/HIA (Medium)
CEZ ——. CMZe--=, CTM = —— CZX —— .CPZ----, LMOX == —
- sooc [ _ MIC _ w00 _
400 200< 200< 400 200<
200 200 200
n=M n=25 n=10 10| n=14 n=3 n=10
50
25
12.5 f\
6.25 ‘+
RED it 4 156 * 4
st 156 ._,+.. <l A s | 'ﬂ 2add---
0.78 N | +' = 0.78
0.39 ue 0.39
| 1 (=0.2 1 i 1 m " <=0'2 1 e 1
Fresh Fresh/Stocked Stocked Fresh Fresh/Stocked Stocked (Organism)
HIB/MHB MHB MHB/MHA/HIA HIB/MHB MHB MHB/MHA/HIA (Medium)

(a) MICs were determined by a broth dilution technic of Dynatech MIC 2000 system against
strains freshly isolated from clinical materials, on HIB and MHB.

(b) MICs were determined against strains of freshly isolated from clinical materials and strains
stocked on semi-liquid medium for several months, by the broth dilution technic, on MHB.

(c) MICs of MHB, MHA and HIA were determined against stocked strains. MICs of MHB were
determined by the broth dilution technic. MICs of MHA and of HIA were determined by the agar
dilution method using a microplanter.

Symbols and abbreviations : {4, difference between means+SED of MICs of two groups; # indi-
cates statistically significant at P<0.05. ;n, No. of strains; HIB, heart infusion broth ; MHB, Mueller
Hinton broth ; MHA, Mueller Hinton agar ; HIA, heart infusion agar.
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Fig.2 Difference between means of MICs of antibiotics against Seaphylococcus epidermidis on three
systems of HIB/MHB (a), Fresh/Stocked(b) and MHB/MHA/HIA (c).

ABPC ——. SBPC--~-,PIPC———

GM =, DKB ====~, AMK == —

Mc 400¢ - Mic _ 400¢ -
200¢< 400 200¢ 200¢ 400 200¢<
200 200 200 200
00| n=10 n=u n=4 100 [ n=10 n=14 =14
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25 25
12.5 162.5
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3.13 M +"-~{-' ‘+ 3.13 | l¢... }\ -
<1.6 1.56 - 1.6 1.56 | 94, -
- 0.78 = 0.78 S
0.39 0039
Mg <0. M <
/ml | =0 2 1 1 L /:ll A = 2 -
Fresh Fresh/Stocked Stocked Fresh Frnh/Stockod Stocked (Organism)
HIB/MHB MHB MHB/MHA/HIA HIB/MHB MH MHB/MHA/HIA (Medium)
CEZ —.CM2----.CTM —— — CZX =—.CPZ ----,LMOX == -—
MIC _ 400 F _ MIC _ 400¢ -
200< 400 200¢ 200¢< 400 200¢<
200 200 200 200
100 n=10 n=14 n=14 100 n=10 n=14 n=14
50 50 +- -
25 25
12.5 12.5 »
6.25 - 6.25 +.- .
3.13 TR | AU
<1.6 1.56 <1.6 ¢ 1.56
= 0.78 - 0.78
Mg 0.39 Mg 0.39
/ml 1 €0.2 X N /ml L 0.2 I 1 L
Fresh Fresh/Slocked Stocked Fresh Fresh/Stocked Stocked (Organism)
HIB/MHB MHB MHB/MHA/HIA HIB/MHB MHB MHB/MHA/HIA ( Medium)
(@), (b), (c) : see footnote of Fig.1,

Symbols and abbreviations :

4, difference between means+SED of MICs of two groups ; * indicates

statistically significant at P<0.05.;n, No. of strains; HIB, heart infusion broth; MHB, Mueller
Hinton broth ; MHA, Mueller Hinton agar ; HIA, heart infusion agar.
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Fig.8 Difference between means of MICs of antibiotics against Pseudomonas aru;irwm on three sys
tems of HIB/MHB(a), Frésh/Stocked (b) and MHB/MHA/HIA (c). '

SBPC —, PIPC=+==~- CF§ — = —
Mic 400¢ -
200¢< 400 200¢
200 200
100 ——t
50 * n *
| 1" N ~—-
12.5 ‘\* f""+ +
6.25
3.13
<1.6 1.56
= n=14 0.78| n=2] n =10
0.39
“ , ¢0.2 . L
m =
Fresh Fresh/Stocked Stocked Fresh Fresh/Stocked Stocked (Organism)
HIB/MHB MHB MHB/MHA/HIA HIB/MHB MHB MHB/MHA/RIA (Medium)
CczZX =——.CPZ=---- LMOX =———
Mic 400¢ -
aoc[ 400 20¢
200 200
100
50 +
25 -——-
12.5 »* --’4“-4
6.25
3.13
1.6
= n =14 n =10
ug
/ml L
Fresh Fresh/Stocked Stocked
HIB/MHB MHB MHB/MHA/HIA

(a), (b), (c) : see footnote of Fig.1.

Symbols and abbreviations : {4, difference between means+SED of MICs of two groups ; #indicates
statistically significant at P<0.05.;n, No. of strains; HIB, heart infusion broth; MHB, Mueller
Hinton broth ; MHA, Mueller Hinton agar ; HIA, heart infusion agar.
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Fig.4 Difference between means of MICs of antibiotics against Escherichia coli on three systems of
HIB/MHB(a), Fresh/Stocked(b) and MHB/MHA/HIA(c).

ABPC —— SBPC=--=, PIPC = = — GM @ DKB = eve, AMK=— = —
‘MIC - 400¢ _ MIC 400¢ _

200¢ 400 200¢ 200¢ 400 200¢

200 200 200 200

100 . 100 n=10 n=31 n=12

50 ‘ ~ 50

a5f1 1 11 = { B .
12.5 . -
6.25 6.5 | 1} .‘# ++\/
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313 $.13 N + —f==t
<1.6 1.56 1.6 1.56 + SR Y
= n=18 0.78] n=31 n=]12 - 0.78
0.39 p. 0.39 ] .

‘/‘:;l L ¢0.2 1 N /m} L ¢0.2 L e
Fresh Fresh/Stocked Stocked Fresh Fresh/Stocked Stocked (Organism)
HIB/MHB MHB MHB/MHA/HIA HIB/MHB MHB MHB/MHA/HIA (Medium)

CEZ —. CMZ---.-.CTM——— CZX =—— .CPZ ---- [ LMOX —~-—

Mic _ 400¢ - MIC _ 400¢

200< 400 200< 200¢ 400 200¢ F

200 200 200 200
10| n=18 n=31 n=12 100] n=18 n =31 n=12
50 50

3.13 3.13 -
<1.6 1.56 | T~ (1.6 1.56 (NS bl T
= 0.78 = 0.78
HE 0.39 Hg 0.39
/ml 1 (=0.2 1 4 1 /ml . (=0.2 1 4 "
Fresh Fresh/Stocked  Stocked Fresh Fresh/Stocked Stocked (Organism)
HIB/MHB MHB MHB/MHA/HIA HIB/MHB MHB MHB/MHA/HIA (Medium)

(a), (b), (c) : see footnote of Fig.1.

Symbols and abbreviations : {{, difference between means+SED of MICs of two groups ; ® indicates
statistically significant at P<0.05. ;n, No. of strains; HIB, heart infusion broth; MHB, Mueller
Hinton broth; MHA, Mueller Hinton agar ; HIA, heart infusion agar.
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Fig.5 Difference between means of MICs of antibiotics against Klebsiella pneumoniae on three sys
tems of HIB/MHB(a), Fresh/Stocked(b) end MHB/MHA/HIA (c).

ABPC ——, SBPC~---. PIPC = =~ — GM ==, DKB ===, AMK — = =
MIC _ 400¢ *.,_* - MIC 400¢ _
200¢ 400 200¢ + 4 * 200¢< 400 2(2)8")
200 | 200 [19==""@=- 200
100 -— < #——‘—-’ 100 [ n=10 n =2l n=10
50 f \T * 50
25 - 25 -~
125 +— i BTN | 2 i
6.25 o.z; #--* +~
3.13 3.1 .
1.6 1.56 1.6 1.56 f .-
= n=10 0.78| n=21 n=10 0.78
ug 0.39 7!1 0.39
/ml 1 ;0'2 Il i I " 1 .2 i i 4
Fresh Fresh/Stocked Stocked Fresh Fresh/Stocked Stocked (Orgasism)
HIB/MHB MHB MHB/MHA/HIA HIB/MHB MHB MHB/MHA/HIA(Medium)
CEZ —.CMZ~--- . CTM ——— CZX = _.CPZ ===- LMOX =———
r r
me 400¢ - mic 400¢ -
200¢< 400 200< 200< 400 200
200 200 200 200
100 n=10 n=2] n=10 100 n=10 n=21 n=10
50 50
25 25
12.5 12.5 |-
6.25 6.25
3.13 ~ 1 3.13
(1.6 1.56 + - 1.6 1.56
- 0.78 = 0.78
Hg 0.39 HE 0.39 -
/ml <0.2 /ml <0.2
L = 1 A 1 1 = 1 i i
Fresh Fresh/Stocked Stocked Fresh Fresh/Stocked Stocked (Orgasism)
HIB/MHB MHB MHB/MHA/HIA HIB/MHB MHB MHB/MHA/HIA (Medium)

(a), (b), (c) : see footnote of Fig.1.

Symbols and abbreviations : {4, difference between means+SED of MICs of two groups ; ® indicates
statistically significant at P<0.05. ;n, No. of strains; HIB, heart infusion broth; MHB, Mueller
Hinton broth; MHA, Mueller Hinton agar ; HIA, heart infusion agar.
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Fig.6 Difference between means of MICs antibiatics against Klebsislla oxytoca on three systems of
HIB/MHB(a), Fresh/Stocked(b) snd MHB/MHA/HIA (c).
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(@), (b), (c) : see footnote of Fig.1.
Symbols and abbreviations: {4, difference between means+SED of MICs of two groups ; * indicates

statistically significant at P<0.05.; n, No. of strains; HIB, heart infusion broth ; MHB,

Fresh/Stocked Stocked (Organism)
M

Hinton broth ; MHA, Mueller Hinton agar ; HIA, heart infusion agar.

MHB/MHA/HIA (Medium)

Mueller
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Fig.7 Difference between means of MICs of antibiotics against Serratia ligusfaciens on three systems
of HIB/MHB(a), Fresh/Stocked(b), and MHB/MHA/HIA (c).
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@), (), (c) : see footnote of Fig.1.

Symbols and abbreviations : {{, difference between means+SED of MICs of two groups ; ¢ indicates
statistically significant at P<0.05.; n, No. of strains; HIB, heart infusion broth ; MHB, Mueller
Hinton broth ; MHA, Mueller Hinton agar ; HIA, heart infusion agar.
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#MRiE (MHB) L %EXTHE (MHA) oMiCi, P
aerxginosa I3\ T HLERETD AG #o MIC &
REXPRETO MIC ILHRELL ORI, Tk, W
ROWET LM MIC It e_RAHK MIC RETFL
T oo HHFNCEROETXRDIOIX, S. aureus
k3L ABPC, PIPC, GM, DKB, AMK 2%, S.epi-
dermidis \=3t L ABPC, PIPC, DKB, CZX, T, P.
aeruginosa =3t LTt GM, AMK, CZX, LMOX #t,
E.coli i3 AMK 2%, K. pneumoniae Tix LMOX
2%, S.liquefaciens it CZX, CPZ TA 3%,
1II. % "

BT, BT AT & A R {LEREFES T,
REPIRE X S M/PREEALLBMEE (MIC) Higmes
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HI b6 MH EicAE I h T 59, R4 DRtk
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COMPARATIVE STUDY BETWEEN MICs DETERMINED
BY DYNATECH MIC 2000 SYSTEM AND
BY STANDARD AGAR DILUTION METHOD
(ON MH AND HI MEDIUM)

Masako Sasaki, Kotaro O1zumi, Akira WATANABE,
Sencir Aonuma, Kikuo Onuma and Kivosui Konno
Department of Internal Medicine, the Research Institute for Chest
Diseases and Cancer, Tohoku University, Sendai, Japan

Minimal inhibitory concentrations (MICs) of antibiotics including ABPC, SBPC, PIPC, CFS, GM,
DKB, AMK, CEZ, CMZ,CTM, CZX, CPZ and LMOX against 7 species of bacteria(S. aureus, S.epider
midis, P.aeruginosa, E. coli, K. pneumoniae, K.oxytoca and S. liqusfaciens) were determined by s broth
dilution method and by an agar dilution method (standard method of Japan Chemotherapy Society),
on heart infusion (HI) medium and Mueller Hinton (MH) medium. For the broth dilution method,
Dynatech MIC 2000 system was used and the inoculum size of bacteria was 0.0015 m! of 10 th dilution
of an overnight culture. For the agar dilution method, microplanter was used and the inoculum
size of bacteria was 0.005 ml of 100 th dilution of an overnight culture.

Neither statistical difference between means of MICs determined by HIB and MHB, nor between
means of MICs by MHA and HIA was observed in all of the bacterial species tested.

No statistical difference between mean MICs determined by the broth dilution method (MHB) and
by the agar dilution method (MHA) was observed in almost all of the bacterial species tested, except
that mean MICs of AGs against P. aeruginosa determined by the broth dilution method were statistically
lower than that by the agar dilution method.

On S.aureus, MICs of ABPC, PIPC, GM, DKB and AMK for fresh isolates were statistically
higher than that for the stocked strains. On S.epidermidis, MICs of ABPC, PIPC, DKB and CZX
for fresh isolates were statistically higher than that for the stocked. On P.aerugimosa, MICs of
GM, AMK, CPZ, and LMOX for fresh isolates were statistically higher than that for the stocked.
Also, statistically higher MICs for the fresh isolates in comparison with that for the stocked strains
were observed for E.coli of AMK, for K. pneumoniae of LMOX, and for S.liqguefaciens of CZX
and CPZ.



