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HEEE I MBES IS\, SEERME XD 58 X hic Escherichia coli (2685, Klebsiella
pneumoniae (26¥K), Enterobacter cloacae (24%k), Serratia spp. (2T#K), Proteus mirabilis (2580,
Pseudomonas aeruginosa (26¥%) TH 5, E¥RRE LTE. coli ATCC25922% i\ 7o, (EAZEHIX
ampicillin (ABPC), piperacillin (PIPC), carbenicillin (CBPC), cephalothin (CET), cefsulodin
(CFS), cefmetazol (CMZ), cefotaxime (CTX), latamoxef (LMOX), kanamycin (KM), gentamicin
(GM), amikacin (AMK), chloramphenicol (CP), tetracycline (TC), minocycline (MINO), colistin
(CL), polymyxin B (PL), nalidixic acid (NA) D17EHITH 5.
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P. aeruginosa & PIPC (55%), CFS (68%) T® 5.
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RFRAEFE L1 X A RADFEBEIEEE (MIC
DB O THRE LB e 5.
I. #8sLUHE

1. AEREE

STERBATEL19814F XV 19824F ¥ T oo 2 £
WREABRERMES IR\ C, SEEEME X
D DS WIBRMERS X O P oEEREE Y 5
sEEREoT, DEEEO®R L6 EET
5. T b Escherichia coli (26%%), Klebsiella
pneumoniae(268%), Enterobacter cloacae(24%%),
Serratia spp. (2THK), Proteus mirabilis (25%F)
Pseudomonas aeruginosa (26¥%) DEt1548kTH
5. ToIEMEREE LT E. coli ATCC25922% i Fi
L7,

2. ERAZEA

#HFEHiZampicillin (ABPC, #74%3), piper-
acillin (PIPC, =3t), carbenicillin (CBPC, &%
7 7 4 % —), cephalothin (CET, fE¥FsH3K),
cefsulodin (CFS, RHZ M), cefmetazole (CMZ,
=3), cefotaxime (CTX, nen 274 %),
latamoxef (LMOX, #HFFzHI), kanamycin
(KM, BR¥A%4 %), gentamicin (GM, ¥EEF R HI),
amikacin (AMK, #EEFH3), chloramphenicol
(CP, =3t), tetracycline (TC, BALV £V —),
minocycline (MINO, HZAV £ ) —), colistin
(CL, &8 7 7 4 % ~), polymyxin B (PL, &%
BAEWE), nalidixic acid (NA, #—83), oF
17THFTH 5.
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(2) FERERAREIC X 5 MIC oIz

HA L REE S X AR/ BRI EERE
B (U LREER LT 5) Ty, £EF O
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18R LR X1, 0002 F R Lcd o B
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Wi, COHEKIREEREEL, #910°CFU/ml i
o TWAIERHRLI. s7rT5vE—(
AFBIERD) #AVT, EEROBEKYEREHR L
WwEREL, 35°C, 1SEFRIREMEHIE L,

3 F 4 227X b MIC DHElIE

T4 A7 II—BET + A7 (BBMER) 268
L, BRI HE®BY=v 27 77 —5 v ¥ No. 1
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SAETEMMIZEML, 71 22 ®EWT, 35T,
18K BB HIE Lc, B ZHB L 2L D%
(ZR81S, HKBIK) % HA\ T, HIEMOER%H
EL, BB 4 BRERRM, H, +, —) & MIC
Ex 57,

(4 WD BB D DD MIC D#E R,
T4 A ZYEEERFRED MIC B % [/ — 2 #
THETX5 X5 MICEYFREM CEHT
BH (m) KBBELL, BRERRER YIRS
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m= log 2 R,
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11& 75,
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FHEHBEYHE L L2 A, BHBEHE1EA0
AR B EDEFTLERBERPFICA S L
zbhic, [ERRNTWBZ &, IHIEBEESD
BRENET 1+ 27 BT 54 Rb0BE BT,
fEBRER 5 % TOMEMOFHERRIF 3 ~ 4 53
b1 5~ 2FLURNICET B &l & n
L—HEXISELN L+ 2ELUATED, 2hbd
CEENASOLXHAFTHEE LTHRRLI.
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1. E#EEROLEF K5 MIC %, Table
ICRLEEBY THHD, FEF & bFRINIAE
BILOEROBE L ZE—HKL T,
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Table 1 MICs of 17 antimicrobial agents for
E. coli ATCC25922

agents MICs agents MICs
rg/ml ug/ml
ABPC 12.5 KM 3.13
PIPC 1.56 GM 0.39
CBPC 6.25 AMK 1.56
CET 6.25 Cp 1.56
CFS 50 TC 6.25
CMZ 0.78 MINO 0.78
CTX = 0.1 CL 0.78
LMOX = 0.1 PL 0.2
NA 3.13

RRYEHHME 5$59% #2585
Fig. 2 Comparison of MIC of CET Between the
Agar Dilution Method and the Disk Method.

Symbols; O, E. coli ; ®, K. pneumoniae ; 2,
E. cloacea ; A, Serratia spp.;o, P. mirabilis ; ®™,
P. aeruginosa.

A single point of a symbol represents the result
from a single bacterial strain and number in the
figure means the number of bacterial strains that
was deviated from the figure.
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Fig. 1 Comparison of MIC of CBPC Between the
Agar Dilution Method and the Disk Method.
Symbols; O, E. coli ; ®, K. pneumoniae ; &, E.
cloacae ; A, Serratia spp.; O, P. mirabilis ; w, P.
aeruginosa.

A single point of a symbol represents the result
from a single bacterial strain and number in the
figure means the number of bacterial strains that
was deviated from the figure.
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Fig. 3 Comparison of MIC of CMZ Between the
Agar Dilution Method and the Disk Method.

Symbols ;0, E. coli ; ®, K. pneumoniae ; A,
E. cloacae ; A, Serratia spp.;0, P. mirabilis ; P.
aeruginosa.

A single point of a symbol represents the result
from a single bacterial strain and number in the
figure means the number of bacterial strains that
was deviated from the figure.
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Fig. 4 Comparison of MIC of CTX Between the

Agar Dilution Method and the Disk Method

Symbols; O, E. coli ; ®, K. pneumoniae ; 2,
E. cloacae ; A, Serratia spp.; O, P. mirabilis ; m,
P. aeruginosa.

A single point of a symbol represents the result
from a single bacterial strain and number in the
figure means the number of bacterial strains that
was deviated from the figure.
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Fig. 5 Comparison of MIC of LMOX Between the
Agar Dilution Method and the Disk Method.

Symbols; O, E. coli ; ®, K. pneumoniae ; &,
E. cloacae ; A, Serratia spp.; O, P. mirvabilis ; w,
P. aeruginosa.

A single point of a symbol represents the result
from a single bacterial strain and number in the
figure means the number of bacterial strains that
was deviated from the figure.
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Fig. 6 Comparison of MIC of GM Between the

Agar Dilution Method and the Disk Method.

Symbols; O, E. coli ; ®, K. pneumoniae; 2,
E. cloacae ; A, Serratia spp. ; ©, P. mirabilis ; ®,
P. aeruginosa.

A single point of a symbol represents the result
from a single bacterial strain and number in the
figure means the number of bacterial strains that
was deviated from the figure.
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Fig. 7 Comparison of MIC of CP Between the
Agar Dilution Method and the Disk Method.

Symbols; O, E. coli ; ®, K. pneumoniae ; &,
E. cloacae ; A, Serratia spp.; ©, P. mivabilis ; ®
P. aeruginosa.

A single point of a symbol represents the result
from a single bacterial strain and number in the
figure means the number of bacterial strains that
was deviated from the figure.
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Fig. 8 Comparison of MIC of TC Between the

Agar Dilution Method and the Disk Method.

Symbols: O, E. coli : ®, K. pneumoniae : 2
E. cloacae ; A, Serratia spp. ;
P. aeruginosa

A single point of a symbol represents the result
from a single bacterial strain and number in the
figure means the number of bacterial strains that
was deviated from the figure.
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Fig. 9 Comparison of MIC of NA Between the
Agar Dilution Method and the Disk Method.

Symbols; O, E. coli ; ®, K. pneumoniae ; &,
E. cloacae ; A, Serratia spp.; O, P. mivabilis ; ™,
P. aeruginosa.

A single point of a symbol represents the result
from a single bacterial strain and number in the
figure means the number of bacterial strains that
was deviated from the figure.
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Fig. 10 Comparison of MIC of CL Between the

Agar Dilution Method and the Disk Method.

Symbols; O, E. coli ; ®, K. pneumoniae; &,
E. cloacae ; A, Serratia spp.; ©, P. mirabilis ; ™,
P. aeruginosa.

A single point of a symbol represents the result
from a single bacterial strain and number in the
figure means the number of bacterial strains that
was deviated from the figure.
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Table 2 Comparion of MICs of antimicrobial
agent obtained from the single-disk method
and the agar dilution method

No. of strain

9% agreement!

agents tested A2 B?
ABPC 66 65.2 87.9

PIPC 121 79.3(91.9)° 90.9099.0)*
CBPC 91 92.3 100

CET 78 70.5(94.4)° 79.5(98.1)°
CFS 77 76.6(98.1)* 88.3(98.1)*
CMZ 96 83.3 99.0

KM 120 76.7(82.8)¢ 90.8(94.9)¢
GM 151 79.5(87.2)¢ 87.4(95.2)¢
AMK 153 82.4(88.1)¢ 92.2(95.2)¢
CP 111 49.5060.9)b 75.7(87.0)b4d
TC 99 82.8 91.9

MINO 138 75.4 92.8

CL 110 78.2 89.1

PL 95 69.5 94.7

NA 121 77.7(83.3)¢ 92.6(97.9)¢
mean 75.7(81.9) 90.2(94.8)

1: The correlation indexes are expressed as the percent
of agreement of MICs by the two method.

2: A shows the percent agreement calculated on the basis
of the difference of logs 1.5 of the drug dilution.

3: B shows the percent agreement calculated on the basis
of the difference of log: 2 of the drug dilution.

a: The percent agreement calculated excluding the
result of P. aeruginosa.

b,c,d and e are the percent agreements calculated exclu-
ding P. mirabilis, Serratia spp., E. cloacae and E. coli,
respectively.

5, BT80% A DA R\ 153 F D —K
KOFEHEAT81.9%, BTHU.8%TH - 1.
BL—BEDORIFTH-7EHKIXCBPC (AT
92.3%, BTL0%)THY, Hb—HEDSH T

99

W EEEKNZ CP (A ©49.5%, BT75.7%)Th -
7z,

4, Table 3ICZFED—FKEH,’B (£ 2 FLA
OFN) TIRKIETH - B L EFHOHRE
xR LI, E coli & NA (72.0%), Serratia
spp. £ 7 37 7V ay FREFO KM (75.0%),
GM (50.0%), AMK (77.8%), P. mirabilis &
CET (37.5%), P. aeruginosa & PIPC(54.5%),
CFS (68.0%) o#BIn % » Tz, I bic, CP
22Tk P aeruginosa (RH S BEREE 23268k 2
BED 72 DFHIi ¢ & 7o) TR S BREOMHEBENE
Tl ote, T, E. colit87.0%, K.
prneumoniae : 87.0%, E. cloacae : 47.6%, Ser-
ratia spp. . 73.6%, P. mirabilis . 718.3%TH -
7.

5. Table 20 AZ X HENICZ L DD R
Table 4TH 5. E. coli, K. pneuwmoniae, E.
cloacae % X 0" P. mirabilis t¥+ 2 & LI T90%
U bEo—FEA 7R Lied, Serratia spp. 1377.4%,
P. aeruginosa 1386.1% D —FKKRTHh - 1z,

II. & %=

FHRRSEUBEICR TS T 1 R 7 KOFKER A
% &, Foster (1943) % Vincent (1944) DJEHEEE,
SHORTTATHEDEZNET 1+ A7 EERE—R
BLEZ LI T SODIL Morley? (1943) =
Bondi? (1947) D JEMKETH B, HHAETH ERY
(1933) D EALE O]RIE, BE®, FIL7(1956)
LOREMFEARE L EOMAELHFE I LT
5, —IRET 4 A 7 (ZBEFN294F (1954) e @ {R¥~12
X ORESh, DR—RERERMREYPOLEL

Table 3 The MIC results obtained by the two differrent methods for the bacterial
species yielding low percent (<8 0 %) agreement

9% agreement (B)!

bacterial

organisms PIPC  CET  CFS KM GM  AMK cp NA
E. coli (87.0) 72.0
K. pneumoniae (87.0)
E. cloacae 47.6
Serratia spp. 75.0 50.0 77.8 73.6
P. mirabilis 37.5 78.3
P. aeruginosa 54.5 68.0

1: (B) shows the agreement calculated on the basis of the difference of logz:2 of the antimicrobial

agent dilution.
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Table 4 Percent agreements of MICs of 15 anti-
micrbial agents in Table 2. edited on the basis
of bacterial strains

% agreement!

bacterial No. of strains

organisms tested A B
E. coli 340 80.3 92.6
K. pneumoniae 359 87.5 94.7
E. cloacae 266 80.8 93.2
Serratia spp. 186 54.3 77.4
P. mirabilis 274 75.5 90.9
P. aeruginosa 201 65.7 86.1

1: 9% agreement, A and B are similar to the footnotes of
Table 2.

TEBIRESN R IhBECE T3, Tieb
B, BHIEMER & MIC OB B LM E R, &
ERICOWT, ThEhEEWBIREEh,
RERIETAHEMICORDFNRERL T
5, ZDXOIL, HB0FERICHI ) MEREZD
BREUBRBEDOERE R LTCELT 4+ A2 EDOHT
SENE—RET 1+ 27 (BBFI%EM) o1, &
KA &L DHBBER 2T -7, FRLCHE
X E. coli, K. pneumoniae, E. cloacae, Serratia
spp., P. mirabilis ¥ X O P. aeruginosa © 6 B,
154kkTH h, EXHIAROITEATH 5.

A DE T2y, FEHIT12 CP, BT
Serratia spp. ¥ X O P. aeruginosa W33 % HHE
D o T ey, FOMMOERELEF I OWTI
BRURRIFARHEBELR L., Lil, Hx0F
K EEOHLESRIDOWTL S & Table IR
Lick 5 CHBEDE W ONRD -7z, ZTDOFREAEX
BOMTRWS, BHRO—DELT, —EBET 4
A 7 DEEHE phR ERLRE o AV O BERE & BvREUC
FER®HDEEx bR, §E, ZEELHFEHL
72 163EHF] (LMOX R FKED I DHRE) O—EE
7 4 A7 OFEHEMARIFRRE O SRR & RBE &
HERDE D Thole, Tibb, EEFOHR
HREIM30ETH Y, HEUIS8~198KTH - 7.
F O T HEBBER DO %\ BRI S, aureus, E.
coli, K. pneumoniae ¥ X ' P. aeruginosa T
D, $5~25%EEHDT e, EHIMxOERE
EEFN DAL BT THBEDSE - Tk (+
2 BN O—FENBOBAM) bDICONWTHD

R MEE BB59% W25

L, TOEFOEREMBIFRREO HABERKEOE
BERIRDELH>TH-Te. Thbb, PIPCK
B3 % P. earuginosa 1313.7%, CET w2135 P.
mirabilis 132.7%, CFS R} % P. aeruginosa
1310.9%, KM, GM kX O AMK ik} 5 Ser-
ratia spp. V1T hZh 0%, 2.1%, 4.6%, NA
135 E.coli 1313.8% TH -7z, U EDFRIC X
D E. coli % K. pneumoniae &FEHK (NA Lk
F5 E. coli 13RI BIFEBEEY R L Db
DHEBITHE L THRED S TefcdTHA D &
Zx bhte, LhL, P aeruginosa DA IKRE
L E. coli LIZFERLTHAHILn0bLT, O
HIBINE L, B 1w PIPC & CFS 0—F X+ 2 &
LINTEhZEhN54.5%, 68.0% BTz, Z0D
BEHIZOWTEARBETH S, CPIto\WTILE
coli & K. pneumoniae DHEN K BIsh BIF &
vz, —HEERR+ 2BUATTRZRIOBLT
TH%B. EBIK, E. cloacae, Serratia spp. ¥ L O
P. mirabilis TX80% LT THAH, 2D X 51 CP
DEEBICHBEOBEVERICOWT SERFET
HLBENRDHD, MR E L TUL, Hhowr » b2,
EEEE, HERERIUVEEREOB IR
RIcHBTHERIEA«HH0T, £ 1EUAD
THIEBRREBEEE LS, L, FEELIEL
1.5 N TIE85% LAk, + 28 Ti395% L Eoo—
BEIBONLZEDPUNETHH EEZ TS,
FF, MEREO BEESROFICEE) (28
BT\ h) EFIRZHERD b h 5 HE
BRI h, —HWEALIhTV3, DX H K,
T4 A7BETCHOEENORAIZREMBOEH I
DT ENDLZELVS, BEOBREICK\TIZH
ELNBEHTHY, EAMTER, BEO—BE
T4 AZETERICRXRIL 51, WSonDHK
FlLHEROM AT R T, ERPERARE
EDMHBENRIF TRV DNDH D & & B RERED
BROIDOEFEIRICE L TEET HLEND
O, ThEBRETH—FHELLT, S$HKRIEE
DR E v EELTEBIZ MIC B 4 BEER
DB EBH IR EDRLDLELLA S, KL,
ZoBE, HREINCHN 50T, Bor—-TI
THZLLTETHHEEZD,
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IV. 2 ¢ ®

REZCTEHECSBEI NS E. coli, K. pneu-
moniae, E. cloacae, Serratia spp., P. mirabilis
BX O P. aeruginosa \ooO\NT—EET 1+ A 7 ¥k
&L ERPRA R & 5 1735 o MIC & D #BS
% HEBRE LIcRE R, ok e8.

1. #BH ©tixCP % K\ T, ABPC, PIPC,
CBPC, CET, CFS, CMZ, KM, GM, AMK, TC,
MINO, CL, PL 8 X O NA oI B BIsh B
HTHotc, 15EFOFH—FKKIZ+ 2BHUAT
90.2%TH o, kKL, CTX & LMOX izo\»
TR RERB DA Te s 7o D TEHE OB TILE
T I FHEL T X Teh o T,

2. BETE T Serratia spp. & P. aeruginosa @
MBI+ 2EUADO—HEILR T, ThZh
77.4%, 86.1% &% > T\ ey, E. coli, K.

pneumoniae, E. cloacae 3 X Y P. mirabilis SES

WAL EEBBUEREIFTH 7.

3. MEDO—HEIRI+2ELUN TR0%KH T
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Comparative Study on the Drug Sensitivity Tests
I. Comparison Between the Single-Disk Method
and Agar Dilution Method

Etsuko YAMAZAKIY, Yuko ISHIZAKIY, Kazumi TAKINAGAD, Norio KASAIY,
Akira KITANOVY, Keiji MIZUOKAD, Koki MOTEGIY
& Gohta MASUDA?»
Departments of Clinical Laboratory? and Infectious Diseases?, Tokyo Metropolitan Komagome
Hospital 3-18-22 Honkomagome, Bunkyo-ku, Tokyo, 113, Japan

The most clinical laboratories employ the single-disk method for the determination of drug sen-
sitivity of clinical isolates. Since the agar dilution technique is a method that is recommended by the
Japan Society of Chemotherapy as a standard assay method for the determination of drug sensitivity, a
study that compares these two methods for the measurement of MIC has been made. This report
describes such a study using the disks obtained from Showa Pharmaceutical Co., Ltd. and the agar
dilution method.

Bacterial strains used were Escherichia coli ATCC25922 as the standard strain and 154 strains of
clinical isolates identified in our laboratory including 26 strains of E. coli, 26 of Klebsiella pneumoniae, 24
of Enterobacter cloacae, 27 of Serratia spp., 25 of Proteus mirabilis and 26 of Pseudomonas aeruginosa.
Antibiotics used were ampicillin, piperacillin, carbenicillin, cephalothin, cefsulodin, cefmetazole,
cefotaxime, latamoxef (moxalactam), kanamycin, gentamicin, amikacin, chloramphenicol, tetracycline,
minocycline, colistin, polymyxin, and nalidixic acid.

The MIC values obtained from the disk method were plotted against that from the agar dilution
mehtod and found that the MIC values obtained from these two methods relate very well showing the
percent agreement of about 95 + 5 for most drugs and most bacterial species. Exceptions were that the
percent agreement of MIC for chloramphenicol appeared to be 76, and a little scatterings observed in the
plots are nalidixic acid (72% agreement) in E. coli, piperacillin (55%) and cefsulodin (68%) in P.
aeruginosa, kanamycin (75%), gentamicin (50%) and amikacin (78%) in Serratia spp. and cephalothin
(38%) in P. mirabilis. Though the reason for these discrepancies is not clear at the moment, a plausible
explanation may be that a single standard curve for the calculation of MIC in a single drug cannot be
applied to all species or genera of bacteria. Therefore, the improvement to be made is to draw a single
standard curve for a species of bacteria and for a drug. Then it will become possible to determine the
MIC value accurately using the single disk method, in stead of doing the time consuming agar dilution
test.




