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CHEMOTHERAPY

Enterobacter cloacae =i+ % B-lactam MO MEA M-®
Penicillin RMFDPMITEME & S-lactamase W¥

MFT=RE - it % - AWK - PR IE%
WM - RE KX B
WL (LRI MR o 0K 2 B LY
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PRAXLRYEBULEHENTY

(FBms8 49 A 12 B%f)

E.cloacae 1z%3 % Penicillin RIAD M K%K, Cephalosporinase (CSase) M #i5iE, CSase
T REN S X URMECOVWTRR Y I 2,

Piperacillin (PIPC), Mezlocillin (MZPC), Apalcillin (APPC) i2{€\- CSase B ¥ ZELY W
L, 2o, iR lEREG\VMIERE YR Lo —%, Ampicillin (ABPC), Carbenicillin (CBPC),
Sulbenicillin(SBPC) # Penicillin G(PCG) 282892 { CSase ¥B# L, HNMEXIINEEMN
ITHRE 5Tt

ABPC, PIPC, APPC, MZPC o 4 ¥lix E.cloacae B4 CSase ¥ L TR L - KEH S
XUBAME YR Lizo —%, CBPC, SBPC, Methicillin (DMPPC) i2=h b 4 HIClE~, XO%
ETHERM\ R R L7

CSase #BEMANICEE AT 5 D 55 M b T ix CSase HREMDOEL PIPC, APPC, MZPC,
DMPPC RRFEIHFEL, K\-T CSase ik M VA BERIER O %\~ CBPC, SBPC
REETH 1o, WREE LW Clase 12 LAY TEE: PCG © ABPC 2R eHhIcRiE{LEh
7eo TONE(LIZ CSase ICXBHMARIMICE S LB BT, ¥1-ZOMRMPCORERL
MIC fHE 2B R S HEBIL TV 1

L ED#ESEM S, PIPC, MZPC, APPC 0 E.cloacae i34 % I\ - MiEEHD—RE LTED

MAY. 1904

—

fE\- CSase EAEMNEL Shic,

77 LAY B 12 8\ T Penicillinase 2% Penicillin
CXrxTHEIhDZENRHEATUEY, 754K
HBOS L OHMTH P-lactamase A% P-lactam #|T
BEIKDLAEOLMICZAT W B0, BAMEHH
CRT5%Mohicy B-lactam KK X » T B-lacta-
mase ABAINBL0RHH, ¥ 0T XTIk Cepha-
losporinase (CSase) # 14 /T35, oW B 0
CSase mEA£ IR L BELMRCEII Lz T TIo
BLAGATVWAY, LWEXTHERLASADB LS5 T
BB, X 6T B-lactam HIM 0 FHTH 4 »: CSase
YHENCEELTOWIHMETE{BH b, HHER
HHK D CSase DFENBELTWSC LAEME
hTwaen,

RAXTCRATRC ST HAR CSase 4 ¥ Th B
E.cloacae % Fi\s, 27y v A& Y v % it #£ & CSase

BAEN L OB DWT RN L, EMOLD Claxe
BAER S EORMONNH L MELAKE DB LY
B BHhic LY,

4, Penicillin REMD CSase W Hi5 g, Cose
CRTIREHE, %X CHANBEEROWTLRANERE
WREDS MR B0 TRET D,

L #8 &% %

1. (ERA%K

HRICWA L7: E.cloacae 27 ¥ REKHH (1978~
1982 4£) X WM hic YA HRAAERD Pbb
TIERICBAL, ¥1-, p-lactamase WHRRIHE
E.cloacae H-27 i3 p-lactamase &4 ¥ %K 5587
BETTA I FEREST, 7o 1 HE0 pHactams
YR EET AR TH S,

2. (ER%EH
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Ampicillin  (ABPC, % |l|{t % T #), Apalcillin
(APPC, {ER{L2I %), Carbenicillin (CBPC, MREK
$AT¥), Cefazolin (CEZ, BEREFTHM), Cefmetazole
(CMZ, =3t), Cephaloridine (CER, MEXR), Ce-
phalothin (CET, EEF#MIK), Methicillin (DMPPC,
#4 %), Mezocillin (MZPC, v —F 4 & ¥R,
Penicillin G (PCG, WA HIK), Piperacillin (PIPC, K
1% THK), Sulbenicillin (SBPC, REXFHITRK) %
ALY, KB ARMAN L,

3. E.cloacae H-27 g4 CSase DR

CSase DB T C MG L FER - T Tk-»
-89, Ficbd, CMZ (10 pug/ml) CHE L7 E. cloa-
cae H-27 WAL LEMRE Y1, *hi CM-Sepha-
dex # 7 & (C=50 Pharmacia) # f\ T L o

4. pB-lactamase JE{EFER:

g-lactamase JEHEDOREIL penicillin ¥ XH L T8
Ll 7 e 3 — FEEOTCITiL, cephalosporin ¥ EH
15 BAE UV BT Tl ot Tn 3 BERIEN 12
unit TEH L, KERE 100 uM OB, 30°C, 0,05M
phosphate buffer (pH 7.0) §C 1 2fic 1 pmole D
BT 50 LEEEREY lunit & L1,

5. p-lactamase O3§HY

Brain heart infusion (BHI, Difco) broth T—#& ks

iLf: E.cloacae H-27 % #i#¢’x BHI broth i 10% #-

BLER 7 5% 2C37C, 2BMIRBERY i\, &
DB (1x10%cells/ml) % LFZFIE LK, £X
#% 1pg/ml, 10 pg/ml, 35 X% 100 pg/ml /cd X 5
ML HRIRBER YT o T, 2RI, BEbk
HWABHL 4°C, 3,000rpm, 15 4EDFLOEEIT X
DB * 770 - 7o EEiL 0.1 M phosphate buffer (pH
7.0) T1EZKEH L, [ buffer I LK, BEFRET
HER:L7: (4°C, 1R, BFkx 4°C, 12,000rpm,
B0 HRLELAEE LB ORI ElFY BERE L, &A
¥ 1x Lowry 351®, p-lactamase #% & iX CER (100
M) #HEEE L UV CRIEL, HiEH (unit/mg of
iprotein) TFR Lo ¥ 7= 100 pg/ml FinEED A EEE
{bds X CERBRFEN S ARCHE Lic, BREFEEIRE
e 0.5ml w2 & —AEREEMLEDLEHEPOXE
FgE > Bioassay ¥ THIE Lo
6. E.cloacae H-27 B COEFIDLEN
BHI-broth C—#& B3 L 7= E. cloacae H-27 % Fiffis
BHI-broth iz 10% ##& L 37°C 2 RRIRBERZTL
1, FEMY 50pg/ml LB X5MLTEIHIT
BRERYTe -0 ERGML, 1, 2, 3, 4 BRHKIC
ER¥Y 0.5ml fIL, BHLLERED A5/ 1%
M TEOLAEEL (3,000rpm, 15 4), EEhOEKAIR

% Bioassay ¥ THIE Lo

7. Bioassay :

ABPC, CBPC 3 X U SBPC (% Bacillus subtilis
ATCC 6633 %, fid XK Micrococcus luteus ATCC
9341 ¥MEWETH R—1=F 4, RAIETUE L,
onghaR 12 100 pg/ml 2 & D 2 f& % ] %F| % BHI-
broth CHEM L, ChicHLISRD £ 2/ -1
XL DORRAVGI, R A 2 A RBRET B BT
4 R2% 31°C D75 vBPC 30 HMIKEL, FOMK
EXPIR izl b o,

8. BuhRWHIEWE (MIC) D

BALEMELL O ML LT » 729, ok
EEME IRV T SR EER Y 0.1M
phosphate buffer (pH 7.0) ¢ 100 f££R LI bDO%
):: 1Y

I % B # R

1. EEBRS RERR D EHIRE ST 35 L U B-lactamase FE4

E.cloacae 27 ¥izx}1% Penicillin 5% 8 &0 MIC
Shiy RREDE TR L7 (Fig.1), PIPC % X ¥
MZPC o 2 Flix | L iEEEEZ HL, 3t 3.13
pg/ml Ty 50% OWORE XL L, HEEFSRD
BMUHBAYR L, APPC iz 2H L iy 1 SR2E
ABA2E D, 50% REEILMELS LT 6.25pg/ml
T# 12, CBPC, SBPC X i3i¥ABEOHENYRT,”
APPC ! hiy1 HRBE, %-T\ %, %7 ABPC i3

. CBPC. % SBPC Iz b~ & HIcHiE 24 b, MIC filint

50 pg/ml Ll E#iRTEkd 24D 70% % Bx T\ o
PCG 35 1 Of DMPPC i3 E. cloacae 12212 & A, ¥ TG
Pr R ET5 < DA 100 pg/ml B ED MIC fidR L
o

WICERS WA RE Lic 27 #kD f-lactamase 4 E%

Fig.1 Antibacterial activity of penicillins against
E. cloacae (27 strains)

Inoculum size : one loopful of 10° cells/ml

s PIPC

o APPC
s CBPC
e ABPC
A SBPC
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v MZPC
v DMPIC

Cumulative percent of
strains inhibited (%)

il 1

1 L
<0.2 0.78 3.13 125 50 200 800
Drug concentration (ug/ml)
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Tuble 1 A Lactamase sctivity of E.closcae isolstes (27 straine)
Numbers of strain producing #-lactumuse with
Conditlon specific activity *(unit/mg of protein)
<0.01 0.01~0.10 0.10~1.00 >1.00

Without inducer 6 15 0 6

Induced by CMZ 0 ¢ 12 9

CM7Z (10 sx’m!)  wun added to the culture of E.cloacae struins at Mid~log

phase (about10® cells/ml), wnd then the Incubation wes continued for 2 he. The

A lactamase activity of the sonic extract from colls was determined by spectro

photometric mathod using CER (100uM) ax substrate,

Table 2 Kinetics of hvdrolysis of penicilling by
tho purifiod CSase from E.cloacae 11-27
Relative rates*

Penicillins of Ki (uM)* Vasr/Ki MIC (sg/mly

hydrolylls (anu?(;) )
Piperacillin 5.0 1.0 5.0 6.25
Apalcillin 2.5 0.8 3.1 25
Mezlocillin 5.0 3.3 1.5 12.5
Ampicillin 5.0 0.6 8.3 1,600
Penicillin G 100 1.3 76.9 >1,600
Carbenicillin 0.5 0.2 2.5 100
Sulbenicillin <0.05 0.3 <0.2 200
Methicillin <0.05 0.06 <0.8 1,600
Cephaloridine 2,400 (11.5)¢ - - -

« 2 Relative rates of hydrolysis are expressed as the percentage of penicillin G, and were determined by microiodmetry

at 100 uM.
»

a;

P~7- (Table 1), Inducer CH5 CMZ ¥z e\ C
Kt U4 Tik 27 ¥ 21 #2% 0.1 unit/mg of.pro-
tein LA FD{EL f-lactamase FEiEXRL, 6#A% 1.0
unit/mg of protein LI ETCH 1o ZODIEHDEL 21
Ho3TXTix CMZ 10 pg/ml OFMCTHRRE 150 LI E
@ B-lactamase {E¥D EANBED HLhic, —7, D6
Hix CMZ Finic X > THL EDERIKELEIIBDL
hishhotz, =D 6#4 3#ix PIPC, MZPC $izxf L
T 100 pg/ml Ll EDOBERM:TH -7

2. CSase kT AEEMS XUHME

CM-Sephadex (C=50) % 5 Alc X > TEHIMMB LI
E.cloacae H-27 © CSase % A\ &£EHID kDX
ﬁ (lex) 3:’0‘ Kt fﬁt*b Vnuxlxi ﬁﬁ&l!ﬁ L
J- (Table 2), *r3s K ffix CET #XKE L THW
LiNeweavER-BURk plot 2 B 3R 3 foo DKL MRHEE (3
PCG Dffi% 100 & L= HHETR L, ZEEMBEE 100
#M DEEDO KRS REE X T BRI Vinax fHE L1

: K; values were determined by spectrophotometric method using cephalothin as a substrate.
: MICs were determined at about 104 CFU (one loopful of 10° cells/ml).
Value in the parenthesis is » specific activity (unit/mg of protein) of the enzyme used.

E.cloacae B-27 &4 CSase icif LT PCG 2 RF
RETHH, PIPC, APPC, ABPC, MZPC it P0G
XD 20 5 & 40 SRERET ol ZO4AR
CSase It X 5 nAAMIC ¥ LT BB LERRY =L
720 CBPC i2 PIPC X X' X Y THLERETH ) TOMK
SMEBEIL PIPC 72 X0 1/5~1/10 DETH 1 T
SBPC, DMPPC OmA WA KEBRRLITTHY
BLARETH 1,

PIPC, APPC, ABPC, MZPC, PCG » K, fiis:
0.6~3.3 M TH -1 CBPC, SBPC ix=hbH5HX
DERBIZ LML, D K, iz &4 0.2pM, 03
M TH -7z, DMPPC 0 K, fliiz Btk L7 Penicillio
FEMOHTHESPEL (0.06 uM), mEREEAL
TV

ERFD Vaux ¥, BRICHT 5 ERMORRELT
 factor(K,, or Ky) THLI=flin}, Wiy~ RS
BT 5 = L% Porock B X » THREIATWS
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Table 3 Induction of CSase by penicillins in E.cloacae H-27

Enzyme activity® Protein concentration® Specific activity

) it/mD) .

Penicilline (unit/ml (mg/ml) (unit/mg of protein)
1ug/ml 10ug/ml | 100ug/ml | lug/ml | 10ug/ml | 100ug/ml | lug/ml | 10ug/ml |:100ug/ml

Without drug 0.025 1.26 0.02
Piperacillin 0.017 0.017 0.027 0.86 0.71 0.66 0.02 0.02 0.04
Apalcillin 0.015 0.014 0.015 0.76 0.68 0.48 0.02 0.02 0.03
Mezlocillin 0.025 0.024 0.119 1.25 1.22 1.19 0.02 0.02 0.10
Ampicillin 0.018 0.135 1.31 0.70 0.91 0.72 0.03 0.15 1.82
Penicillin G 0.020 0.017 0.910 1.00 0.85 0.70 0.02 0.02 1.30
Carbenicillin 0.014 0.047 0.402 0.72 0.68 0.15 0.02 0.07 2.65
Sulbenicillin 0.017 0.029 0.374 0.83 0.33 0.19 0.02 0.09 1.95
Methicillin 0.022 0.019 0.036 1.12 0.95 0.90 0.02 0.02 0.04

a: Enzyme activity was determined by UV method using CER (100 uM) as substrate.
b: Protein concentration was measured by Lowry method.

Table 4 Cell viability of E.cloacae H-27 and the residual activity
of penicillins in the culture of F.cloacae H-27

. Cell viability® Residual activity?

Penicillins (cells/ml) (%)
Without drug 6X10° (0 hr; 1X10°%) -
Piperacillin 2X10° 100
Apalcillin 2X10° 96
Mezlocillin 1X10° 100
Ampicillin 3X10° 0.5
Penicillin G 7X10° 0.3
Carbenicillin 6%10° 60
Sulbenicillin 6x108 81
Methicillin 7X10° 100

a : Numbers of viable cells were counted at 2 hr. of incubation after the addition

of drugs.

b: Drug concentration was determined by bicassay and values are expressed as the
percentage of the initial drug concentration (100 ug/ml)

DT Vax/ Ky %KDY Vimax/ Ky O X PCG A5
76.9 TRLAZfEYRL, —%, SBPC, DMPPC ik
£4 <0.2, <0.8 L#%bIEfE%R L, PIPC, APPC,
ABPC, MZPC, PCG Dt 2iIZA L v <4 T 1.5~
8.3 DIETH »70o HEFD MIC fHE Vimux/K: fHE
ORISR ED bRt o1 70, Vimax B &
O K, EFD b D & b RSB ED bhich -1

3. CSase FEHTLMH:

E.cloacae H-27 % Fi\~ Penicillin 8 #l%x ThZh
1, 10, 100 pg/ml FEpn L1z kg © CSase ZFHEMN % 7
=, HiEdTHEb Lic (Table 3),

PIPC, APPC, MZPC ¥ L Uf DMPPC TXh X hil
B -84, Bkho CSase FEHITWThORETY
control & i & A EESBD ORI 10 Tibb,

control ® CSase EM:A% 0.02 unit/mg of protein Th
St HL, FXLHATH 0.03~0.10 unit/mg
of protein T »-7, —7F, ABPC, PCG, CBPC,
SBPC Tt 100 pg/ml DRE THUE LIcEED CSase
ML control 12 HE N 65~130 fEBREER LT\ 1%
£%H| 100 pg/ml Ypnks © CSase FHIENE & HEE
% & CBPC, SBPC, ABPC, PCG i3FEiEMEA &<
MZPC, APPC, PIPC, DMPPC D Z i EV 3D TH
le) 'ﬁ‘.o

X i EERERO AKA 100 pg/ml HINKO EWHEE
{t3s X UFEHBRAEN 2T~ (Table 4),

PCG 3 XUt DMPPC FinBFICIT A BT control &
BEAY ABEC #INL, 7x10°cells/ml & & L7,
PIPC, APPC, MZPC, ABPC HIRCIZ R R E O WA
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Ml sh, 203MkC 1~3?<10'cell-/ml THhote,
—7. CBPC, SBPC iRy Ci 2 NP HE I L 2 LD W,
prgEsHh, i 6x100cells/ml TH - 12,

2 1SN0 b D WFIMIFIEEIE PIPC, APPC, MZPC,
SBPC, DMPPC »'# <, CBPC Nl x L1,
ABPC 1 X Uf PCG 2 2 I4MIt CLaMINRRLIT & 75
T h, WeNHRRELEhL,

100 pg/ml > WAIZ W\ T b 12 & A & CSase /Kt
% | B xafpportc PIPC, APPC, MZPC, ¥ X U
DMPPC D@t TLAI W L\ MDD R+ RFID
WM I ATREIREB B e A - 12

4. E.cloacae H-27 W Muyinzisit 2 A ORI

CSase B8 II% M UM 1775 - P IRKIRRTEIEE O M
RENL, REOKREPRELICENIBHLADI L
MR S M L - 720 C Penicillin % 8 BH|D 5 Ritih W
TFEM LRI RE LI (Fig. 2)o ¥ foMBfic WK
L RE L (Fig. 3),

PIPC, APPC, MZPC, 15X U DMPPC O 4 #li% 4

BEMEIC KL TLIREA EER Y AbPRETH 12,
SBPC 2 hb 4 H& Hh 2P RKRET, &K\ T CBPC
T 4B ICIZM T0% 12dRP L1z, ABPC (2 2R
ITHARRRETC2HMETH 15%, 4BEMEIIz iz e
A ETEHEDRA LT\ e » 7 PCG 12 ABPC X h X
LIZARRET, 1 BM%ICT CeRHBRLUTTH »
{E\+ CSase JJiEM ¥ 7= L7 PIPC, APPC, MZPC,
{ DMPPC % CSase iifffitt D#\+ CBPC, SBPC 5ik
R CHBNEEIHE Lz, HRAMICHR -k
BEHEONETIEVLThOERAOBELHCE L VEAMK
DEPIIBDH LRI T,

Fig. 2 Residual activity of penicillins in the culture’

of E.cloacae H-27

100

~—

® PIPC

o APPC
aCBPC

* ABPC
4 SBPC

o PCG
vMZPC
vDMPPC

Residual activity (")

te
91l
T

1

1 2 3 4
Incubation time (hr.)

The residual amount of penicillins in the culture of
E.cloacae H-27 was determined by bioassay. The
initial concentration of penicillin was 50 xg/ml,

MAY 1994’

—

n s ="

—Muc Penicillin #iz CSase 128 LTRETHYL
ERICHMLALERTHEN, PO DR,
LN ENRBEN PCG ¥R\ 727 8D Penicllin
W% E.cloacas H-27 hi¥D CSase iZ i RET CER
HRED MK MABUCIL 1/500 5\ 2 EhIUTFHY
Thotie ETHTRMENI: MAIMARD Hit)
B\ fontt bR L P penicillin MMIZREROBHY
Bt Tiirt, SBPC, DMPPC, 7t Ltk

L+ CBPC T~z ABPC, PIPC, APPC, MIKC
12 PCG X hit) 20 (R TH - 7= CBPC, SBRC
& X hRERIZS 126 =D E.cloacae H-21 %0
CSase iz 3445 @Mt & 5 MAD H-27 Kic+ 544
HEDMIZIZHIBRIZIED L igh » 1y £ TEVA
n & ‘ < ﬂ!ﬂl"'b & \-‘bhf \v5 vmlxIKC .&llﬂ
LUAMH L OBRGRIZ DVT EHIZ WM LA AlHE
Vimex/ Ky EOMIZ L HIBIZ RS B fehrnt, C0
= &1 Penicillin D MIEREIZLE LT CSase Hi—R2
B LT\ v X 512 BbhBd, co%¥xit G
%Ki\ 7= Penicillin §§ CSase. i35 mAINAK
A CER EHENRIZEMITHIZ 0 b L& THSh
5X5THD, LirLicsih, DMPPC %R\ 7: Peni-
cillin 7 #jhTix CSase BHi5H D E - EMIHENH
<, EREDTLRETH -1z, 23 THEHERN
W\ A CSase I KTEL M IT R CRE THEN
RCHAMHOER LI, ¥-BREALRS CSase kb
TARELEMAIISREP TCRBLTEETH-1 Th
H%H ABPC (2 CSase iz3 LT P.TPC. APPC, MZPC
LRk RENE, By RT55, CSase ZHiEKR
PIPC, APPC, MZPC iZ lt~8 6 M s il E R LT &
RIS R PLERIZRK L PIPC, APPC, MZPC #

Fig.3 Growth curve of E.cloacae H-27 in the
presence of 5) ug/ml of penicillins

10 Control

® PIPC
o APPC
a CBPC
e ABPC

~)
T

Log of viable cells per m!

& SBPC
6k o PCG
J v MZpPC

L v DMPPC

[_ I 1 1 ) —

1 2 3 4
Incubation time (hr.)
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EDEREFESITHER LTV oozt L, ABPC Tid g
BRARELTIhic, ¥i: CSase ImiRETHSIWA
EkO#\ s CBPC % SBPC i:#:#msCix PIPC 7t
X hRRREMIZS BN ABPC X b hT\ 1,
CSase ARKRET LA L HXKEH O\ PCG TR
hTRERPLRARE LI hi, & OEREHTOREY
BAEDEHEEALTVW S X5 icBbht, thboz &
At CSase It BAREHRL Vmax/Ki HEHEHOM
CHENTSHEARD Ohich - RALEL LR D,

Cephalosporin #% Fi\ RIRYDRER P S EID R
2o, M B-lactamase W ELETHWITH TS §-
lactam FIOPETEMEIE B-lactamase 12yt % REM
PAMIE L & X b B-lactamase ¥ WA L Ao\ (B
CSase FEMiEH) s\ 5U Bk H¥MIhB LD L
3 Hh%, & 25T DMPPC i1 CSase ic»TEE
THEAFEHLEL, IO BREPCL RET H-1C
B, Fhicd b b3 E. coacae ioxt LTI UETEY
BEDTEVLDTH -7 ZDX 57 DMPPC 0
RICHER 75 1 BEEO NMEEBED EXY el
THLDEEZBRB, LIchi» T DMPPC ik E. cloa-
cae DHREEBLIZ S W IcdiT CSase LA Lo
L, @B RILh b DEELORS,

LIk, Penicillin Z¥HF|D E.cloacae e+ 5 MEE
¥izit CSase ¥FH LI\ ENEELEFO—DL
Bhhad, X51c&¥H D Penicillin binding prote-
ins 3% BAWE I H O AR E B M I BT A B
fe&hhif CSase FMUTEH L MEIEHEDOMEN LY —
BRELMIIEBTHA S,
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ANTIBACTERIAL ACTIVITY OF 8-LACTAM ANTIBIOTICS
AGAINST ENTEROBACTER CLOACAE (II)

ANTIBACTERIAL ACTIVITY OF PENICILLINS AND THEIR
INDUCER ACTIVITY FOR S-LACTAMASE PRODUCTION.

Suinzasurou Minami, Axira Yotsust, Harumi Araxs, Hizoms Naxasuiua,
Yasuo Watanase, Taxasui Yasupa, Isamu Saixawa,
and Susumu MiTsusasui®.
Research Laboratory of Toyama Chemical Co. Ltd.,, Toysmsa, snd
IDepartment of Microbiology, School of Medicine, Gumma University, Maebeshi.

Antibacterial activity of eight penicillins against Enterobacter cloacae was investigsted using clinicst
isolates.  The inducer activity of the penicillins for cephalosporinase (CSase) production, their sts-
bility and affinity for the CSase, and their stability in the growing culture of an inducible E.doscac
strain were also studied.

Piperacillin (PIPC), meslocillin (MZPC), and apalcillin(APPC) showed rather low inducer activity
for CSase production and had higher antibacterial activity against E.cloacae than other penicilliss
which were good inducers for CSase production.

PIPC, MZPC, APPC, and ampicillin (ABPC) were stable to E.cloacas CSase. Their rates of
hydrolysis were very similar to each other and were larger than those of carbenicillin (CBPC), sil-
benicillin (SBPC), and methicillin (DMPPC). CBPC, SBPC, and DMPPC showed higher affinity for
E.cloacae CSase than PIPC,- MZPC, APPC, and ABPC whose K, values for CSase were similsr to
each other.

PIPC, MZPC, APPC, and DMPPC, which had low inducer activity for CSase production, were
very stable in the growing culture of an inducible strain, E.cloacae H-27. CBPC and SBPC, which
were very stable to CSase but had rather hihg inducer activity, were less stable in the growisg
culture of this strain than PIPC, MZPC, APPC, and DMPPC. Penicillin G(PCG) and ABPC were
very rapidly inactivated in this culture.  The stability of penicillins in the culture of the inducible
strain was well corresponded to their MIC values to E.cloacas H-27.

Our results strongly suggest that inducer activity of penicillins for CSase production and their
stability to CSase are part of critical factors that define antibacterial activity of penicillins against
E. cloacae.



