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@ Escherichia coli TK-16 R (8-lactamase JEEE&EH) X+ 2 cephem %X [cefazolin
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RESR IIRBRERFICH BT L8, CPZ TREMBRELESBRETENALN TS
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CPZb-o L bBEVERETH-

4) £ B-lactamase ZEAFHHKDOBEFKICN T 2 cephem FD Ve X U Km or Ki {#iZ,
CEZ, CTM>CPZ>CMZ, CTX DMEICEE%2 R~ T EABFEDH SNz, L2L, Vinx/Km or
Ki i, Vmex ERIERERBOZEI/NE SEEBL Ttz

5) In vitro, in vivo TR iz E. coli i2x3 % cephem FIOBREHET X, EHD 6-
lactamase F®AE L & U B-lactamase IZX T B EEM (Vmax B & U Vinax/Km or Ki f#) D
ARFCEL BboTwabDEtEL NI,
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IhE THLKIZ, B-lactamase T LZE L Sbh % ce-
phamycin REH| T2 X LB XE L S h iz f-lactamase
Lo THMAIBENZ Z EX2RELTHE N, FARY
B-lactamase ELBEHBHET 2 HHFRPUCBVLT, 0D
& 57 pg-lactam ORI RO ERICHEEX B XIZT Z
EHBFEZ b, £ T4ME, B-lactamase FFELEMDOK
BE® (Escherichia coli TK-16 R) X7 % cephem #|D
BEMICBLIZTHEYR f-lactamase ELHREFOKE
%, ¥EH|D p-lactamase FEBHEL B-lactamase 12X T B
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BEM (Vi BE Y Vie/Km or Ki ) OBRD S in
vitro 8 X U in vivo DEBRETFVERVLTHARR,
I. RMHEELUEE

1. ERAEA

f-Lactamase %4453 & Uf B-lactamase IZXI 3 %
REM DR R B cefazolin (CEZ, MHIR ¥ 5 T %),
cefotiam (CTM, & M ¥ & T %), cefmetazole
(CMZ, =3t), cefotaxime (CTX, ~FA M w3
v), cefoperazone (CPZ, B IU{tE T %) AW
720 ¥ 7z, B-lactamase ¥ O #Il & i i cephalor-
idine (CER, #HEF#MIK), KifHOHIE T cepha-
lothin (CET, SEFHEMIK) »BBEL L THAV, &
Sz, EOREINEMOFHMN Iz ampicillin (ABPC, ¥
PEREYE) B X Urifampicin (RFP, #—84%K) k&
AL,

2. BERIBEER

B-Lactam ¥I&2 D B-lactamase FFEEBH & L
T, E.coli TK-16 R*" 2z, &R, BKSD
Bk TH B E. coli TK-16 5 =buy /7=y 4L
B (100 xg/ml, 304, 30°C) L T4 /= RFPt %
(MIC >200 ug/ml) EEKTH 2, £7:, FHE G-
lactamase ZE&E & LT, YHEATREDKK S B
DO hn & BRME D Enterobacter cloacae H-27,
Proteus vulgaris T-178, Providencia rettgeri GN
4430, Morganella morganii T-211 B & U Serratia
marcescens W-24 2B L 7z,

3. B/NREMHIEEE MIC) OfilE

MIC @ #I5E i3, Broth dilution & TfT-> 7. T4
b5, Nutrient broth (NB, pH 7.0, %8 T/ER
L7 EBO2EFERRIC, SHKO—KREER
(NBH, 37°C) ®*BRMEEEHH 1X107 cells/ml & 72
3 X5 Ma T37CT 18 Befiins &%, NIRTEOR
BraEbRwB/NEE%® MIC & L7,

4. BEEEERROREFER

E. coli TK-16R & B-lactamase E4£H (E. clo-

acae H-27, P. vulgaris T-178, P. retigeri GN 4430,
M. morganii T-211, S. marcescens W-24) @ NB th
— BBy TN 2X10°cells/ml g2 5 & 5
iZ NB CHEREA®, rCTRENEL 1, 2 K8
#%, HIELE. coli TK-16R i3 3 MIC &
Lwi#E (CEZ:3.13 ug/ml, CTM:1.56 ug/ml,
CMZ: 3.13 ug/ml, CTX:1.56 ug/ml, CPZ: 0.39 ug/
ml) %% X3 EREMZ, BRENCEEREH
EL7zo E. coli TK-16 R 0538213 RFP (100 pg/
ml) %%t Heart infusion agar (HIA, %#f) ¥k
%, B-lactamase EE4LE D 5B i ABPC (50 ug/

ml) %&te HIA VA% sz, %8, MRELTE
9 D B RBS D £ Wz DV T b FMICEIE L Teo

5. MMM AIE pouch DIERL

Selye D H & oML f, T b B, wistar Rl
M5y b (RE 130~150 g) DOWHE T 25 ml DFE
WEEAM, chiZ1%27o b il E T 58K
1ml #HAL, WELM P& RENREEREE
L & ¥72, PouchfER» 5 15HEDT v b (KK
200~250 g) EFRICAV Tz,

6. v b pouch NBZEK

E. coli TK-16 R 8 X X E. cloacae H-27 % HIA ¥
]z 37°C, 18~20 Ry Mk, £HRAMKICELT
nOMEMEBL, ZOMBMEX 15% 20% gastric
mucin ($HLLKH) 8ACMR, FhEhisx
100 BLU1IX10%cells/ml 2B LS5 ICHEL, £O
3ml £ v b pouch QiZEML 1z, %8B, HEBR
DOB/EITIE, BREIALEHBRAEAKIEZT R 20%
gastric mucin 8 AiICHIA 7z, EEMD 2 FM&C
CPZ» 2WwitCMZD100mg/kg ¥ i.v.8& 5 L 1
%, 2 BFUIRIRE T pouch AR AL, b
AT 10 EIERL L. 0 10 EERRIE
SHEAHATENL, EFESEERIC0.05ml ¥o%
VAL 7% —AEEECELC a0 =—¥»5
pouch REEK B Lz, 28, GRI1F66LD
EETRLUT,

7. pB-Lactamase ZEM{E

BE$R'® 1> T, BFEA % E. coli TK-16R icx
FTAHMICEELVLRE RS XS CHEML, 2R/-
X% OEED f-lactamase FEHEEREL 12 T4
b, Z2EH%D Brain heart infusion broth (BHIB,
pH 7.4, HBF) th—7ss3%s » ¥ BHIB T 10 &
FRL, 3TCT2RMEREREZCEEREHRML,
A5 T 2RFRIRBERL -, RiC, BLoE (0°C,
1,000xg, 304) WX DEHEL, 0.1 M phosphate
buffer (PB, pH7.0) T2 E#k¥k, MEOREPB
(pH 7.0) ¥ #@ L, Ultrasonicator (Tomy-Seiko)
L DRSS T CHEERERL 2. I OB 2 ELS
B (4°C, 10,000xg, 3043) L7- L& HEERBL
L, HBEFKE T D B-lactamase IEH L EHAE H
%E L Jzo B-Lactamase i&¥ i3 CER (100 M) % ¥
Br+a2UVE"C > THEL, ZELUEER
Bovine serum albumin % #&5¥ 5 & L T Lowry &'®
THIEL 720

8. pB-Lactamase DI/ iEHY

BHIB tf—%35 % LU /- iR Btk & & 2 BHIB T
10FHRL, ITCT2RMRBIEE ST, &
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hic, HXHE LT CMZ % B ME 0 10 ug/ml &
RBEICHIR, &5 2 REOIRMEEREITo 72, K
i, AIRD Tk <, BB %IHEEHRR: L THEM
R AML, B 128 > T CM-Sephadex 5
A (C-50) %AW TIHIMMEER 2187,

9. A-Lactamase i¥:D¥HIE

B-Lactamase {EM% 12 UV 36 2 W THIE L 7.
WEME X unit TR L, lunit130.05M PB (pH 7.0)
H, 30°CT14HIC 1z mol DEBE 2 W+ 2D
BEREERBE LT, Vo B X U'Km or Ki HOH
I A MM EERE A, 200 M 5 & 6.25 uM
OFHEA TERBE 2T 2 € TINASRRE 2 HE
U, Lineweaver-Burk D X » &K ® 7z, #2721,
Vo EORELVHBLER OB I, KEBE
100 kM IC B 1T 2 DK BRI %30 BAY R Vi {H &
L

II. £ & & %

1. EHAERORARSZY

E. coli TK-16 R & FH A S-lactamase FEL T 5 Kk
IZXt 3 % cephem R E# D MIC %, Tablel iZR® L
Tzo E. coli TK-16 R 3% cephem #|izxf L TS
THYH, MICIi20.39~3.13 ug/ml TH > 2o — 7K,
FHX g-lactamase LB 13 Z 1L S cephem A1z 3¢
LTuFh b (MIC 225ug/ml) 25RL, ¥ic
CEZ, CTMB8LUCMZ it L TRWThOKkLE
EmtEERL .

2. BeEEROREER

E. coli TK-16 R & H5# & B-lactamase EE&#k L D
BEBERTE. coli TK-16R ixxt3 2 MIC £ EL
BEL2DECEHEZHFMUIED E. coli DERE
HELEF~: (Fig. 1 A~E),

E. coli TK-16 R IR R IR 2HML 72354
ZiRW TR OER b REAC/ER UEEBDER L7

%, E. coli TK-16 R L 3% %I §-lactamase BE4: K &
DEEXER TR, E coliizxt+ 23 CEZ, CTM,
CMZ, CTX DBREHBET T 2RKBEH Sz,
Thbb, CEZH30 i CTMBMEFICIE, T
DXL f-lactamase BEM L DESR CHMRIZ
HRELLWRECOBETUED Sz (Fig.l A,
B)o CMZ ¥hnf§izix, E. cloacae H-27 £ DIBE %
TYS EHFLWBEMREBETHED Sh, M. mor
ga'm'i T-211, S. marcescens W-24 8 & U P. rettgeri
GN 4430 Lt DBRERTIR—BNICEHBET A5
nic b OOEKIFRI 2~4 Rk H > FHMEHTD &
n7: (Fig.1 C), CTX T, RT3 Flictb <81z
Diztrofehd, S. marcescens W-24 LSND E. cloa-
cae H-27, P. vulgaris T-178, M. morganii T-211 B
L U P. retigeri GN 4430 L DBRB R BT, XH

BN A~6 Rk SHO MR HERBESED Sh iz

(Fig.1 D), L2 L %235 CPZ CI3, BB LiTI12
FRICEERCB LT HREWICEAL, wFhoR
ERTOLHS L EMMEE RE o7 (Fig. 1E),

BB, T—FI3mE2hrod, EFEFIMEOR
FME g-lactamase BEHILFET T E. coli TK-16
R OBMEIIHEMERR L EDb S kb ot 277, B
WA B-lactamase EEF D LB IZEFIEARE (0
R Wiz b # 1X107 cells/ml, 8 BFI& I I1X
WIFRHHIX10cells/mlTH D, EFBHR G-
lactamase EEFHDWHEIX, E. coli TK-16 R D#7F
BLUEFGRIMC L > THEEZ T b o1,

3. J v b pouch Wic B} 5 REER

In vitro BEEE B W T E. cloacae £EDEEH
BHECEDONICMZ L EDH >N » -7 CPZ %
R, 7v b pouchHiz E. coli TK-16R & E. clo-
acae H-27 2 BAMRS F I IR ARS & ¥, 2 B
iZCMZ %%z CPZ ##% 5 L 7-B%® pouch N&EH

Table 1. Antibacterial activity of cephems against Escherichia coli TK-16 R and strains possessing inducible

B-lactamases

MIC (ug/ml)® against following strains

Cephems E. coli E. cloacae P. vulgaris M. morganii P. rettgeri S. marcescens
TK-16 R H-27 T-178 T-211 GN 4430 W-24
Cefazolin 3.13 >100 >100 >100 >100 >100
Cefotiam 1.56 >100 >100 >100 >100 >100
Cefmetazole 3.13 >100 100 >100 >100 >100
Cefotaxime 1.56 >100 50 25 50 50
Cefoperazone 0.39 25 25 25 25 25

® MICs were determined by broth dilution method at 1X107 cells/ml.
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IO-A: Cefazolin 107 B: Cefotiam 10r & Cefmetazole
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Fig.1. Bactericidal activities of cephems against Es-

cherichia coli TK-16 R in mixed cultures with strains
possessing inducible g-lactamases.

Each drug (A:cefazolin, B:cefotiam, C:cefmet-
azole, D:cefotaxime, E:cefoperazone) was added
to pure (¥%: E. coli TK-16 R only) or mixed cultures
of E. coli TK-16 R and each strain possessing an
inducible g-lactamase (O: E. cloacae H-27, A:P.
vulgaris T-178, (J: M. morganii T-211, @: P. rettgeri
GN 3440, A:S. marcescens W-24), to give an MIC
against E. coli TK-16 R (A:3.13 ug/ml, B:1.56 ug/
ml, C:3.13 ug/ml, D:1.56 ug/ml, E:0.39 xg/ml).

BEEF T (Fig.2),

CMZ #5873, E. coli BUMBIRERNZ IIRERIC
R LEBEHOBAYD S SNizch, E. cloacae ¥ DR
ERIFCREFEROBA A S iz, -z (Fig. 2
A), E. cloacae izt L T ik CMZ |3 BRI L R AR
BOWTHICBLTHREICEAL 2» -7 (Fig.
2 B), —5h, CPZ#&58TIX, E. coli & E. cloacae
DOEBEHIL, BMBRRLBAREOVLTAIBLTY
Wi L 72 %28, control BEix, MiEit, HMRRYLL
BARBETIZIZAKREEEZRL 2,

4. pB-Lactamase FHMAE

FEHA f-lactamase EEH DR EIKIC, E. coli
TK-16 R332 MICKELVWEBELLZL LKL
EHIZHRmML, 2RFHEEER, ERPcFESshlp
-lactamase &M 2 HI%E L7z (Table 2),

AR INAF D B-lactamase FEEEII LT OB S

{& <, 0.01~0.02 unit/mg of proteinT» - 7=
CMZ FhBF iz iz, wWTFhokicsw T b flici~
K & 7% f-lactamase IEH D LR A 5 h, EHER
IBFIC e R I LS 46~152 15 LR L 720 KW T,
CTX 2L - EED LR IIK & GEHIER
HEFD 2~48 f%), CTM B X tf CEZ FimeFic b 5%
DERMEE (1~22 %) BFEHS5hiz, CPZ TR,
THOKRICB VT b RAMBMBFOBEE LI LA LE
bokipol, &8, E coli TK-16 R TEFEF
B & CHRIMEED W 8w T b f-lactamase &
12 <0.001 unit/mg of protein TH - 7=,

5. Cephem #|® g-lactamase izt 3 2 TEX B
X UERAM%

% B-lactamase E 4 d SB - B ENREE S A
V3, cephem F| D Vyox 8 & U Km or Ki ffi #3k»
7z (Tables 3, 4),
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= Control in the pure infection

------ Control in the mixed infection

==-=&-== Cefmetazole in the mixed infection
=0~ Cefoperazone in the pure infection

—o— Cefmetazole in the pure infection ===0=== Cefoperazone in the mixed infection

r_

A E. coli TK-16R

B E. cloacae H-27

Viable cells of E. coli TK-16R (Log cells/ml)
N

Viable cells of E. cloacae H-27 (Log cells/ml)
Qo

Time after administration (h)

Fig. 2. Bactericidal activities of cefoperazone and cefmet-

azole against Escherichia coli TK-16 R and Enter-
obacter cloacae H-27 in rat pouches.
Cefmetazole or cefoperazone was intravenously ad-
ministered to rats in a dose of 100 mg/kg at 2 h postin-
fection. The data for E. coli TK-16 R are shown in Fig.
2 A and for E. cloacae H-27 in Fig. 2 B. Each point
with a bar shows the mean+SE for six animals.

Table 2, Inducer activity of cephems for §-lactamase production

B-Lactamase activity (U/mg of protein) of cells from following strains

Cephems E. cloacae P. vulgaris M. morganii P. rettgeri S. marcescens

H-27 T-178 T-211 GN 4430 W-24
Without drug 0.02 0.01 0.01 0.01 0.01
Cefazolin 0.02 0.15 0.14 0.22 0.06
Cefotiam 0.06 0.14 0.01 0.13 0.06
Cefmetazole 1.06 0.67 0.46 0.59 1.52
Cefotaxime 0.05 0.43 0.02 0.48 0.03
Cefoperazone 0.01 0.02 0.01 0.02 0.01

The B-lactamase activity (unit/mg of protein) of the sonic extract from cells incubated with
cephems was determined by a spectrophotometric method using cephaloridine (100 uM) as a
substrate. Each cephem was added to give an MIC against E. coli TK-16 R (cefazolin: 3.13
ug/ml, cefotiam: 1.56 ug/ml, cefmetazole: 3.13 ug/ml, cefotaxime: 1.56 ug/ml, cefoperazone: 0.39

ug/ml).

gg* iz ﬁ T3 CEDhem ﬁu D Vmax {E X, P. vul-
garis T-178 13K B-lactamase ¥ B &, UL 72/%%
— > (CEZ>CTM>CPZ>CTX, CMZ) %=L Iz,
L& L, P vulgaris T-178 BAREEHR XL Tid, fit
DBERCEER CTX D Vi 1 CTM iRV TK

%<, Xz CEZ>CPZ>CMZ DIETH > 7z,

%7, AERICHT 2HMAME (Km or Kif#) >

WwTi, WTFhoEdb CMZ, CTX>CPZ>CEZ,
CTM DIEIzE W& (/N&7% Km or Kif)) 2RI
FAsHashlz, UL, P vulgaris T-178 BX U P.
rettgeri GN 4430 HRBER TII Ny — U BETREZ -
D, HBizCTXBCTM 5 WiECEZ I2RW\WT
A& Kmi%RL, thoBEOFSICHE~XCTX O
BRI B - 12,
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Table 3. Vmax values of cephems for S-lactamases

Relative Vmax (%) of cephems for g-lactamases from following strains

Cephems

E. cloacae P. vulgaris M. morganii P. retiger S. marcescens
H-27 T-178 T-211 GN 4430 W-24
Cefazolin 100 33 18 99 189
Cefotiam 5.3 235 13 3.0 18
Cefmetazole 0.04* <0.01°* 0.07* 0.06° 0.03*
Cefotaxime 0.05* 61 0.3* 0.5 0.2
Cefoperazone 0.3 6.6 0.7 1.0 2.4

The hydrolysis rates of cephems were determined by a spectrophotometric method. Ve was
calculated from Lineweaver-Burk plots and expressed as the percentage of cephaloridine

hydrolysis.

* The rates were obtained at a substrate concentration of 100 M.

Table 4. Affinity of cephems for §-lactamases

Km (uM) or Ki (uM) for S-lactamases from following strains

E. cloacae P. vulgaris M.morganii P. retigeri S. marcescens
Cephems
H-27 T-178 T-211 GN 4430 W-24
Km Ki Km Ki Km Ki Km Ki Km Ki
Cefazolin 450 —* 130 — 159 — 940 - 318 —
Cefotiam 11 — 268 — 23 — 13 — 98 —
Cefmetazole — 0.06 - 34 e 0.40 — 5.8 — 0.97
Cefotaxime — 0.07 186 — — 0.04 138 — 6.1 —
Cefoperazone 6.0 — 13 — 7.0 — 25 - 18 -
* Not tested.
Table 5. Vmex/Km or Ki values of cephems for g-lactamases
Relative Vmax/Km or Ki of cephems for 8-lactamases from following strains
Cephems E. cloacae P. vulgaris M. morganii P. rettgeni S. marcescens
H-27 T-178 T-211 GN 4430 W-24
Cefazolin 0.22 0.25 0.11 0.11 0.59
Cefotiam 0.48 0.88 0.57 0.23 0.18
Cefmetazole 0.67 <0.0003 0.18 0.01 0.03
Cefotaxime 0.71 0.33 7.5 0.004 0.03
Cefoperazone 0.05 0.51 0.10 0.04 0.13

~NYFTALAAD & S ICEFIHMEEE CREFRAT &
% 5&HT T, B-lactamase it 3 2 TEM X
Vinex L D b Vinex/Km or Ki 8889 3 2 & 2350
5NTEB D, Vi/Km or Ki fHSS/INE Wi E~
VFI7ALAATRRETCHELLELONDE, £ T,
FOMEEEHL, Table5iZRL 726 Vmax/Km or Ki
12, Vmex EICHREFABOZE Z/NE SEBL 7-{E

2R”L7, ULipl, P retigeri GN 4430 i3kEER TR
CTX #3, P. vulgaris T-178 fikBER T2 CMZ 23t
Rl EME 2R L, M. morganii T-211 B1EBER
TR CTX BEHEERL 2,
1. s =
BHERRF I BT, BEEBPNIC 8-lactamase
FELEDKIRHE & B-lactamase BEB B HIEL 7248
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&2, “indirect pathogenicity” (H#s895RE) ©
Bass, FARBERE L TS ST g-lactam
FNTRBELENDZ I LHBHL SN 200, = h ol
HLTRLI, EEACRHL 2BXAB F-lacta-
mase 2BRENCREL, BRCEEES LIZTT
MDD B 2 L R HE L TVE1-, KinNE 5-
lactamase EEWHFC LI EEEH 2 2B IT 13,
¥H| D p-lactamase FEMEE R B-lactamase IZ0 T 2
RERELEWIRTFBEETHILDERbN2, £
2T—MIE, 77 LABMEORY PSR ARCBITS
EHIME ZEMTD 20t f-lactamase RBEE ICE
ET 31, B-lactam H TiZ Ve 8 (BAIIKS
BEE) DY Via/Km or Ki it~ 75 2 4K
KBI2RERERBRT 2 Tbh T3, 2
T45E, #F T 3FXE f-lactamase B H B OIS
WX DI EEEE (E. coli) <X 3 cephem H|DOHE
UREDEI CEEERITEINLICOVT, EFH D S-
lactamase 35 # E ® B -lactamase iC X+ 2 BE M
(Vimex BE U Viaax/Km or Kifi) 0BA»SREL
1z

4 B A v> 7z cephem & 1X, FHMEA B-lactamase ZE
EFCHTIHENCELDH D120, TOHEHDOR
WIZX > TE. coli ot s 2REMR OB HSHEEIC
RBEZENTFREIN:, TITEL IR, BERERAYS
HRCRET 2 Lick), BERCB I 25NN
B-lactamase EELE B DM EAIOFEMR E. coli D
HECI > TEELZI VLI R ERATRN 21T
27, ZOERTOFEHR B-lactamase B4 B i Xt
3 %% cephem F|D MIC i3, E. coli \oxtd 2{HIctt
~R1I6ELAEKEL, E coliizxtd 3 MICIZZEL W
BEOEAEZHEML THZFHA f-lactamase EE
BOWMBEELZ Ik oT, 72, BERDERA
BEXMICIDLETELBEHIVIRIETELE
B3, BEHSMTELZE, bBViE, FTE3
WY, E coi cNT2RB\HCBLIRTEY
& f-lactamase EE B EFEOEEVSHBE A D > h
TR ORIk 5 Z e FEENT, 2D
B, FEFNOEBBEIXE. coliicxtd s MIC kL,
ZOBETE. coli w3 2RENICE LIZTHAR
B-lactamase EXBE{XGFOXE LA,

CEZ £ CTM T3, ¥ XTOFHA g-lactamase
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In vitro and in vivo bactericidal activities of cephems against Escherichia coli
in a mixed system with strains possessing inducible g-lactamases

Harumi Araki, Naoko Ogake, Shinzaburou Minami,
Takashi Yasuda and Yasuo Watanabe
Research Laboratory, Toyama Chemical Co., Ltd., 2-4-1 Shimo-okui,
Toyama-city, Toyama 930, Japan

In vitro and in vivo bactericidal activities of five cephems [cefazolin (CEZ), cefotiam (CTM),
cefmetazole (CMZ), cefotaxime (CTX), and cefoperazone (CPZ)] against Escherichia coli TK-16
R (a non-g-lactamase-producing strain) were studied in a mixed system with strains possessing
inducible S-lactamases (Enterobacter cloacae H-27, Proteus vulgaris T-178, Morganella morganii T-
211, Providencia retigeri GN4430, and Servatia marcescens W-24). The following results were
obtained.

1) In mixed cultures with strains possessing inducible #-lactamases, CEZ and CTM showed
lower bactericidal activity against E. coli than that in pure cultures of E. coli. The bactericidal
activity of CMZ was reduced in mixed cultures except for P. vulgaris. CTX was more active in mixed
cultures than CEZ, CTM, or CMZ, but E. coli regrew in the presence of CTX in mixed cultures
except for S. marcescens. Among the five cephems, CPZ was the most active agent in mixed cultures.

2) In mixed infections of rat pouches caused by E. coli and E. cloacae, the bactericidal activity of
CMZ against E. coli was reduced, whereas, CPZ acted bactericidally on E. coli in pure and mixed
infections.

3) In the B-lactamase inducibility tests, CMZ induced the largest amount of enzyme among the
five cephems, followed by CTX, CTM and CEZ. In contrast to CMZ, CPZ caused little induction of
B-lactamase production in any of the strains. tested.

4) Against the majority of enzymes tested, CEZ and CTM showed the largest V., and Km values
among the five cephems, followed by CPZ. CMZ or CTX tended to show the lowest Vpax and Km
(Ki) values. The Vpmax/Km or Ki values of these five cephems were similar, and the differences
between them were less than the differences between the V., values.

5) These results suggest that the amount of -lactamase induced by a cephem and #-lactamase
lability of the cephem (Vimax and Viex/Km or Ki values) were important factors influencing in vitro
and iz vivo reduction of bactericidal activity of the cephem against E. coli in a mixed system with
strains possessing inducible g-lactamases.



