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Table 1 The values of inhibition zone diameters and minimal inhibitory
concentrations obtained by 5 times repeated
Inhibition zone diameter
Strain Drug MIC (mm)
(ug/ml) Mean Max. Min. Range

E.coli NIHJ CET 6.25 18.8 20 17 3

CER 3.13 24.4 27 23. 4

CEX 6.25 20.2 23 18 5

CEZ 1.56 26.2 28 25 3

CFX 3.13~ 6.25 27.4 29 26 3

CMZ 0.78~ 1.56 29.8 31 29 2

CXM 6.25 20.0 23 18 5

CT™M 0.1~ 0.2 32.4 35 30 5

cpz 0.1~ 0.2 34.2 40 30 10

LMOX 0.1 34.4 36 33 3

CTX 0.1 34.6 37 33 4

czX 0.05 38.2 42 32 10

P.aeruginosa CPZ 3.13~ 6.25 26.4 28 25 3

ATCC 27853 LMOX 6.25~12.5 20.2 22 19 3

CTX 6.25~12.5 21.8 22 21 1

CczX 12.5 ~25 17.8 21 16 5

Table 2 Antimicrobial susceptibility of 419 isolates of Enterobacteriaceae against 12 cephem antibiotics
Strain % susceptible (MICS12.5ug/ml) to
(No. of strains) CET CER CEX CEZ CFX CMZ | CXM CTM ChPZ |[LMOX | CTX czX
E. coli (102) 75 77 92 93 95 97 95 99 99 100 100 100
Klebsiella (67) 74 74 86 81 83 91 83 97 90 100 100 100
P. mirabilis (31) 87 87 84 87 97 a7 90 94 100 100 100 100
Indole-positive 0 0 0 2 85 82 23 55 82 100 98 95
Proteus (65)

Enterobacter (65) 0 0 4 6 0 6 31 65 83 92 78 77
Citrobacter (23) 9 9 13 22 9 13 43 57 61 91 65 65
Serratia  (66)| 0 0 0 0 0 29 0 19 46 76 94 94

mm T Hote bDD, FDOMD F 4 A2 & P.aerugi-
nosa BRZx LTt 5mm PLFTH - 7o

MIC {HE 7 4+ R 735 L DBIRTIX, HAEFBE 3.13
pgiml CREMHIEIN-EHED T4~99% 135 4 R 7
BT () L¥ESH, 100pg/ml L ETHEShCE
D 79~100% % (=) LHEZ N1 —H, (W) &
HEShiEiko 2~52%, 32~91%, 5~47% v ith
ZhfiERBE 3.13 pg/ml, 6.25~12.5 pg/ml, 25~50
pg/ml CREMNHEIEIhI, ¥, (+4) EHEShIHE
D 0~58%, 26~80%, 5~20% HiEhThiiEHR
& 6.25~12.5 pg/ml, 25~50 pg/ml, 100 pg/ml Ll +C
RENBEIE XN,

€7 = ARGUAERIC ¥ T 5 HiEE (MICL12.5 pg/

ml) DR AY Table 2 7R L1, E.coli, Klebsiel-
la, P.mirabilis T3 T4% LI EOEERA Bt L1c 12
ICREHETHo1o ChBDIHEIML T Vv F—1L[B
¥ Proteus © 82% LI -0 @E#» CFX, CMZ, LMOX,
CTX, CZX =R L¥|5E X hizo Enterobacter =¥}

.5 CTM Rupt#Eix 65%, CPZ, LMOX, CTX, CZX iz

® LT 77% LI EOBERA HAEFIBE 12.5 pg/ml T
RE I S ht:, Citrobacter © CTM, CPZ, CTX,
CZX =R 0 EEfkiL 57~65% THhH b, CPZ R4 Ser-
ratia |3 46%, LMOX K&tf: Serratia |3 76% ThH -
720 CXM REMED A v K — L Btk Proteus, Enterobacter,
Citrobacter (2 Th*h 23%, 31%, 43% Th -1
MIC fiE 5 4 A 7BER X AR F—KE HEZh
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Fo L MG Table 3,4,5 iIZRLIo ShHORT
RHEMA Y 4 A 236C Mtk & WE Sh i Bf b major
discrepancy & LTRR L1 Thbd, TTRENR
MIC & ¥, R 2HEDRBRNS, ¥4 AIEL K3
31 EMORREGMEPMIE B, M EFRE 256~50
pg/ml CRWH MR Sh WA 4 2 27ERT (D),

¥ 7012 100 pg/ml LU ECRELE Sh WA () v L
() LHEIhI-BBTHD, — minor discrepancy
&12, 6.25~12.5 ug/ml CRWHREL S h MK T 4
APET (<), 112313 ug/ml YT CHIEER-M
B (=) 2L (+) LHBERI-BAT D5, &
ADF 4 A2icxiF B hbDOR—Fik CET, CFX,

CXM, LMOX, CTX T1# (0.2%), CTM & CPZ
CERENRIE (0.7%)Th 1o E.coli & Klebsiella
1z%4+% CET, CER, CEX, CEZ ® major discrepan-
cyiRCET ¥, 22 0~1.8% L B/ bL P ladail

(Table 8), P.mirabilis i LTIZVFho ¥, 2
HTh MIC L7 4 X 7k L DMRT—Kitmne,
hiedvatz, E.coli, Klebsidla, P.mirabiks Kt
5CFX ¥, 29 L CMZ 0 MIC LD major g
crepancy i2 0.6% THBHOKEHLTCMZ ¥, 2y,
CFX @ MIC {lTIX 4% Thotsy 1/ F-sRg
Proteus 12 %3 % major discrepancy it CTM f1.|
CXM o MIC (& CFX 74 %7 LDMT 2~2%Y,
CMZ ¥, A2LDMT 25% THoto £1-CTU 7
+ A2 £ CFX 7z\+L CMZ o MIC f L DBiKki2 8%,
CPZ ¥, A7t CFX, CMZ, CXM, CTM ng NI
MEDMIZ L 8~25% N major discrepancy Hiflhs
ht: (Table 4),

Enterobacter, Citrobacter x4 % CTM » MIC §
& CXM 7, % 7 L DOBTIL msajor discrepancy itf}
WwhHhieh »7:0, CPZ, LMOX, CTX, CZX 045

Table 3 Relative accuracies of disk diffusion tests with

four cephalosporines

%5 of discrepancies with foll .ing strains
30ug disk tests
E. coli Klebsiella P. mirabilis
vs. MICs
Minor Major Minop Major Minor Major
Cephalothin disk
vs. CET MIC 0 0 0 0 Q 0
vs. CER MIC 4 1 0 3 0 0
vs. CEX MIC 4 0 3 0 0 0
vs. CEZ MIC 12 1 1 0 0 0
vs. CFX MIC 12 1 9 0 10 0
vs. CXM MIC 12 0 6 0 3 0
Cephaloridine disk
vs. CET MIC 0 4 1] 3 0 0
vs. CER MIC 0 0 0 0 0 0
vs. CEX MIC 5 1 6 1 0 0
vs. CEZ MIC 8 0 3 0 0 0
vs. CFX MIC 17 1 10 4 13 0
vs. CXM MIC 12 0 4 0 0 0
Cephalexin disk
vs. CET MIC 0 6 0 6 3 0
vs. CER MIC 3 7 0 7 0 0
vs. CEX MIC 0 0 0 1 0 0
vs. CEZ MIC 5 1 1 3 0 0
vs. CFX MIC 2 0 4 1 13 0
vs. CXM MIC 2 0 1 1 0 0
Cefazolin disk
vs. CET MIC 0 3 0 7 0 0
vs. CER MIC 1 0 0 7 0 0
vs. CEX MIC 2 0 3 4 0 0
vs. CEZ MIC 0 0 1 1 0 0
vs. CFX MIC 4 0 9 4 10 0
vs. CXM MIC 0 0 1 0 0 0
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4 A2 LDMTIX 10~34% TH -1t (Table 5), Ser
ratia ¢i% CPZ ¥4 = 7 & CPZ, LMOX, CTX, CzX
LOMIci 0~2%, LMOX ¥4 27 & CPZ & DMic
30% @ major discrepancy 2 L, ¥ 72 CPZ 7 4
A7 & LMOX :oMiziz 15%, CTX %\ L C2X : D
Mizi 36~41% @ minor discrepancy 2 88 H T,
. % »®

SRR TR O T, HEEECHE A~
I MVDOREBFERDNSEMBIh, ETERELR
ETAEFOMEL MMM LTV B, L LTRT
OEFC OV TRIUERBL TS & LiRELTEM &
D FEFETHBEN DT, BENCHEY XKHD
BJRELT LLLETR

—e 7 4 AV RFUBRIIA—RECBL, HEA

R PADPEBPTERFDO AN SHED T 4+ A 2 R
RERREEND, ZDF 4 A 7 BIRTIZBRKY Ik 58
WL DO R FEFA BT, TTCHETcE, b
ELTARENTV S, M, ARV THRES
AIRBRUIIITVEA, 74 & 2 BIROBEA AR
CERTV b Tl ¥ir, KRBT, 2 2 8inK
ASHhTUVWAREZIIFKRCHERTED TPV EBDH
hd, COBRELTIIRKRCBRBAENRTVBERET 4
22N, ARCHMAIRTWEF 4 A2 bBEEIND
DELLE LN TRV L, ThE CRBSHERRLT
oleF 4 A20KIC X HIRERAESMEER TV
ENEEORD, BICHLETIRT 4 R 7 MRHEFERY
4B TRENB T L, F 4 R 7ER BT BRE &R
DRREANESHIZ IR TRV, REF 4 X270

Table 4 Relative accuracies of disk diffusion tests with cefoxitin, cefmetazole,

cefuroxime, cefotiam, and cefoperazone

% of discrepancies with following strains
30ug disk tests
E. coli Klebsiella P. mirabilis Indole(+ ) Proteus
vs. MICs
Minor Major Minor Major Minor Major Minor Major
Cefoxitin disk
vs. CFX MIC 0 0 0 0 0 3 0 0
vs. CMZ MIC 1 0 2 0 3 3 5 0
vs. CXM MIC 0 0 3 0 0 0 0 25
vs. CTM MIC 6 0 6 0 3 3 9 22
vs. CPZ MIC 5 1 8 8 3 0 12 0
Cefmetazole disk
vs. CFX MIC 0 2 0 8 0 3 0 0
vs. CMZ MIC 0 0 0 3 0 3 0 0
vs. CXM MIC 0 2 2 3 0 3 0 25
vs. CTM MIC 2 0 2 2 0 6 2 25
vs. CPZ MIC 2 1 0 8 3 0 5 2
Cefuroxime disk
vs. CFX MIC 0 0 0 8 6 0 26 8
vs. CMZ MIC 0 0 0 2 0 0 26 9
vs. CXM MIC 0 0 0 2 0 0 0 0
vs. CTM MIC 2 0 3 0 0 0 12 2
vs. CPZ MIC 2 2 0 8 6 0 25 2
Cefotiam disk
vs. CFX MIC 0 6 2 15 3 0 26 8
vs. CMZ MIC 0 4 3 8 3 0 23 8
vs. CXM MIC 0 2 0 6 0 3 0 2
vs. CTM MIC 0 0 0 0 0 0 0 2
vs. CPZ MIC 0 1 0 6 6 0 25 3
Cefoperazone disk
vs. CFX MIC 1 5 6 9 0 3 2 8
vs. CMZ MIC 4 3 6 8 0 3 2 11
vs. CXM MIC 1 2 0 2 0 3 0 22
vs. 'CTM MIC 4 1 10 0 0 6 0 28
vs. CPZ MIC 0 0 0 0 0 0 0 3
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Tablo 5 Relutive accuraclos of disk diffusion tests with cefuroxime,
oofotiam, cefuperazone, latamoxef, cefotaxime, and ceftizoxime
9% of discrepancies with following straine o
S0ug disk tosta Enterobacter Cltrobacter Serratls
va. MICs Minor Major Minor Major Minor Major
Cefuroxime disk
ve. CXM MIC 0 0 0 o 0 0
vs. CI'M MIC 16 0 ] 0 14 0
vs., (PZ MIC 31 0 138 0 27 0
va. LMOX MIC 37 0 ) 0 B3 0
vs, CTX MIC 26 0 17 0 91 0
v, CZX MIC 26 0 17 (0 )} 0
Cefotiam disk
vs. CXM MIC 0 29 0 13 0 12
vs. CTM MIC 0 0 0 4 0 2
vs. CI'Z MIC 12 0 0 O U 0
vs. LMOX MIC 23 0 26 0 52 0
va. CTX MIC 11 0 0 0 73 0
vs. CZX MIC 9 0 0 0 73 0
Cefoperazone disk
vs. CXM MIC 0 22 0 17 0 5
vs. CTM MC 0 17 0 4 0 %
vs. CPZ MIC 0 2 0 0 0 0
vs. LMOX MIC 6 0 17 0 15 2
vs. CTX MIC 0 2 0 0 36 0
vs. CZX MIC 0 0 O 0 41 0
Latamoxef disk
vs. CXM MIC 0 37 0 43 0 n
ve. CTM MIC 0 34 0 35 0 S8
v, CPZ MIC 0 3 0 30 2 30
vs. LMOX MIC 0 2 0 0 0 0
vs. CTX MIC 0 12 0 26 15 0
vs. CZNX MIC 0 Bl 0 26 20 2
Ceforaxime disk
vs. CNID MIC 0 12 « 13 0 9l
vs, CTA MIC 0 11 O 9 0 m
vs. CPPZ MIC 0 2 0 4 0 45
vs. LAtOeX MIC ! G 0 15 0 0 u
vs. CTX MIC 0 2 0 0 0 0
vs. CZX MIC 0 [¢] 0 0 0 0
Ceftizoxime disk
va. CXM MIC 0 17 0 13 0 9l
vs. CTM MIC 0 14 0 4 0 n
vs. CPZ MIC 0 2 0 0 0 48
vs. LMOX MIC 6 2 26 0 0 23
vs. CTX MIC 0 2 0 0 0 0
vs. CZX MIC 0 0 0 0 0 0
BEPRILICS WRERS B L Bbh o VHRAITHS C L, MRERRS HEARMTHEE

RET 4 AIDREWOELTRED F (A2 L, F4AIBRECTHD L THD, TR RS
WTRHELHEI R IBATIE, ALV —7eRTS 5iz, 1ET X212 (=), (4), (), (24
BOEMIH LTLERETHD L, BKTHEAIAT BHEEETHH, ThEh MIC T 50gm ib
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15~50 pg/ml, 3~15 pgml, 3 pg/ml LAF&%5 X i
EHEh T\ %,

4@E\ix MIC {22 100 pg/ml A B% (=), 25~50 ug/
ml % (+), 6.25~12.5pg/ml % (4}), 38.13 ug/ml L
Td () &LT MIC {HE 5 4 & 7 B R Y R
Lio frisRit &tk DR MIC {HiZ, ThEhEXY
o 10 pg/ml LT, 32pg/ml LI EZV5 BB T L,
MIC {HA% 12,5 pg/ml LA Bk Rt 9, 50 pg/ml LA
FOBBYREEE LTR-To T4 A 2¥ TR
75 1 RO NEREGEANL F2bh = & o
5, REF 4 227 BIROEMITIZ MIC RIED Otk &
ExOoh>MEkY, F4RAZBICL) 2B EO%T
Btk & $5E T % BB (major discrepancy) OB b P is
WP R2ETHZ LT LI, AR Z MLV OR
RAEKBTE, ThERO /AL —T0LREBEF 4 A2
YBLT ER LIS,

€7 = AREHRHEHERBEAR 2 bLORVLD
HHR, W2, HIHRKI|'ETh3, LarL
REF 4+ A 27BN H-->Tit, REMEIEHIRIDE
FTH->TH7F 4 A7 EREFHBCEN LT IR
—DIN T EIXBENTRD, 2OV — TR
C—EOEMHBFET D Tidit\ o SENIDREBE
ORVEEZ LICHE XKL, major discrepancy
% 7-i2 minor discrepancy "G 20% L\ E¥* 71 — 74}
DHARE L1, XOKRUTIZRBRS 520 71— 7T
B bhi, 107V —7i2VWbw3E 1 HROEM
bbb, F2131 v ¥ - B Proteus it b %Y
%1% CFX, CMZ, 4 312 Serratia B < BB
HgihvHaT5 CXM, CTM o 71 —7, # 4 (CPZ,
LMOX) :#5 (CTX, CZX) ix Serratia i3 Hi A
R PABIKERTI IV —T TH B,

Fkv9cix CET, CFX, CMD 2 BIRXh% X%
¥R LT ERINT VB, CET 54 A7 X CET,
CER, CEX, CEZ, cephacetrile, cefradine, cefaclor,
cephapirin DREFHXREL T\ 5, SED KHTH
- CET, CER, CEX, CEZ D\»Thh it TH 5 E.coli
X Klebsiella %8s & 2 - CHIET 5 AKX CET 7 4
AIHRS Pl T, ¥ CMZ DREZM CFX T
REIRBZZENTELN, CMZ 74 22T CFX ©
BIRY HETH LR BIERELE Bbht, RE
Barry 593 CXM, CMD m/chTit CXM ¥ R%E S
CARZELTHIBLTV B, RADKETH CXM TR
HEHEIn B, CTM 2 3 HHROERNIC K

ETHo10
© CXM £ CTM L hhHEAN 7 P A ARG 3R
- DERATIX, CPZ 74 275 T BIRShBXEL B

bhit, cOHEpEELT, CPZ ¥4 A7 TRIEEHE S
hicWikiz LMOX, CTX, CZX iy Ri:Ths o &,
CFX #4272 CXM ¥4 A2 CRBEL HIBE h e
E.coli, Klebsiella, 4 v F—n [t Proteus D fehic
CPZ fitt: WA 0~8% AFMEI LTV B b TH%, CPZ
¥4 X2& LMOX © MIC {Kk & DMiziX, Serratia &
Citrobacter =%} LC minor discrepancy »' 15~17%
Babhicb DD, major discrepancy (% Serratia Tt
LT 2% Bbohicct¥inots, ZOfR: CPZ
F4R2TLMOX ORZEHXHELTLE L oM
W EHRLTWBS, —F, CPZ Mtk Serratia H' 46%
T Ehhotcs Ehbk, Serratia B HYHT 2K
i BIRT 5 DO BEUBRRY LB LD, Serratia
TR LTI CTX WU CZX o EHEL ML, &
hEDHEKNCEED Serratia 13 94% ThH o120 —N
1T CZX i CTX X h L HEAIXRRH O ETh TV
Do LOLT 4 A7ECIBHETIL, HHECEILLL
BHohiehafc &b, CTX Ffoik CZX o
hhoF 4 2 7BBIRIhE IV EBbhis,
LROSEWED T 4 A7k RRTH L2 h, BA
MBI T 5T XTD L 7 = & REH DB S HETE T
BLEXOND, —HTTRBRICISK, REF+ A
7 IRBIRE W RAERACEAZIh T B L
BTH5B, LIEMN->TCFX CXM MERIR TV
WIRBETIY, ThEh CMZ 2 CTM 07 4, R 2 X\ #H
ShBZELBY 5%, WThELTH T4 X2 BRI
Blco T, RIROBHPY PR L5 2T, BERMO
THRYBIZLVEELRbIh S,
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A STUDY ON SELECTION OF CEPHEMS FOR DISK
SUSCEPTIBILITY TEST

SHin-1cH1 Funrta, Tomotaka Yosuipa, Nosuo Oxapo
and Fujitsucu MATsusarA
Central Clinical Laboratory, Kanazawa University Hospital

To select antimicrobial disks to be routinely used for testing, the antimicrobial susceptibility of
twelve cephems(cephalothin, cephaloridine, cephalexin, cefazolin, cefoxitin, cefmetasole, cefuroxime,
cefotiam, cefoperazone, latamoxef, cefotaxime and ceftizoxime) against 419 strains of Enterobacter-
iaceae was examined by disk diffusion and agar dilution techniques. These cephems were divided by
the difference in antimicrobial activity into 5 subgroups for the purpose of disk susceptibility test
Subgroup 1 consisted of CET, CER, CEX, and CEZ, subgroup 2 CFX and CMZ, and subgroup 3
CXM and CTM. Subgroup 4(CPZ and LMOX) and subgroup 5(CTX and CZX) had a broader spec-
trum of activity against Enterobacteriaceae than other cephems.

The drug of the lowest activity within each subgroup was selected as a representative so that all
isolates found to be susceptible to the representative could be regarded to be also susceptible to other
drugs of the same subgroup. Cephalothin, cefoxitin, cefuroxime and cefoperazone were considered
to be the preferable representatives. The absence of a major difference in the disk susceptibility test
results between CTX and CZX seemed to indicate that either CTX or CZX disk may be used for
prediction of the susceptibility to these drugs.



