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B-lactam F| DM IC B LI THRFEZMA §-lactamase DY
—7 v b pouch AZRBEHE 7V & FV o —

A BX-H F=E-EY RE-RE &
B ToREA SR AR

(PR3 8 A 14 HRfF - ¥AL3 £ 11 A 28 H2H)

7 v b pouch RIZEMAY S-lactamase BB D Enterobacter cloacae H-27 2 BR & ¥, B
-lactamase FE®HED E \> cefmetazole (CMZ) % 3 \» iZZKMEED{E > cefoperazone (CPZ)
ERITHRE L :#, tosufloxacin (TFLX) THEMICE 2B S €, ZORL»S 4 AE
& Escherichia coli TK-353 R % pouch PRIz Z&R/&# & ¥, ceftizoxime (CZX) % 2\ i
cefbuperazone (CBPZ) o pouch WEERR 2B & 12T E 7% §-lactamase DEE Iz DV T
BETL 7co CMZ Bl 5 L 7 CZX 8 58Tk, pouch D E. coli TK-353 R 1% CZX & 5.0
¥4 BRI SEMEL, ) CZX 858 (CPZ 58S L UEFILSE) AR
EREBBINL 72, 2 DBY, pouch N CZX @k, CMZ 5B B IERLET 25
L7 —%, CBPZEEBTRWTFhb (CMZHi5E, CPZAiRER, B UENRERS
B) 24 Rt £ TREAMICIERA L, pouch I CBPZ M & B WL TEBIL 7oy 2 4
BERL, ZRBRELRICIE, CMZ #5580 pouch A 0.1 unit/ml @ B-lactamase
(cephalosporinase: CEPase) iEM oM & 7228, CPZHiE5HE & UIERBEREHTIZ
pouch N g-lactamase i (2 <0.02 unit/ml TH -7, L7035 T, CMZ Hi#k 58 c BT 3
CZX @ pouch RBE B L V' E. coli izxt$ 2B DIET L, pouch RICEFEL 72 E. cloacae
HXCEPase L & 2 CZX DAFECE IS bDLMEESI N, £72, ZOBDCZX &
CBPZ 01813, E. cloacae ¥ CEPase ic 3§ 2 XEMDE AT 2 b DL Bbhiz,
UEDERP» S, p-lactam B S L) —RELREL S BRENCKREREL -FHY 8-
lactamase X, —RKBEFIBEENLOELH 2V FHEEL LB LEBMChI> TZHRE
BB 3 g-lactam B DEBEIBRICHE » B LI T AHEEITRE 2 iz,

Key words: /R %t 88 N & 77 B - lactamase, — IR EH € 7, 7 v b+ pouch A EZL, 8-
lactamase %

B-lactamase 3R BEOMBEVELE T 58ETHD, -
lactam B2 AR T 2 Z £ &k o T B-lactam K| 2 T
E{EL, B-lactam Alicxt ¥+ 2B OO EN 2 BH
o5 TWwd, &5, Enterobacter cloacae, Serratia

marcescens, Pseudomonas aeruginosa, Citrobacter freun-

dii, Proteus vulgaris, Providencia retigerri, Morganella
morganii EDEMY 7 LABMEIC B> Tid B-lactamase
VERELEINBZILBASNTBYD, ZhsDE
B-lactam #|Hsifd % & FikD f-lactamase EEHE L
KT 2, 2O, Av3 g-lactam FOEHRIC & -
T, EM X3 B-lactamase DBRICKEREDHBH I L
BHISA T3S, &5, FHA f-lactamase EEH

WCBWTIE, B-lactamase FXMEEDF VL RHF Lo 8-
lactam #| & ORIBFHFATHEHVOEFNIEABEH S S &
&8, H B3 B-lactamase & HEHICELE T 2 BiiME]
HOMMEERESESICRIRSN, Lorb IOERKRE
#7% f-lactam FICTHEE 2R T EVLIRE Y Eh s, &
MR B-lactamase EAEFIC & 2 BIIFEDOBFIC 13X It
EERBLBEEZOSND,

EZAT, EFNC L D BEEKRIC f-lactamase %
BEELTYH, FROHRIHE > THEBERADEYES-
lactamase ZE LV RV IZEPLIET T2 I 55, 8-
lactamase 5B H—BFHILIMRTH Y, 2 DD B-lactam
HogsERX+HCRINE—REEERICL > T B-

* BIIREILT TR 2-4-1
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lactamase DSZRM & T b XK 5 B-lactam KO i ic
BREBLBLIZIZVTHAI) EnIMGENH LY, L
Licdts, WEOESET 2 B-lactamase L RAMET L
T, TTWHRNEY X i f-lactamase IBRMA T
RECHEETHIE, REMMERL TLHERCEE LB &
IRTATREM I E L Sh 5,

& BICRRZ, E  cloacae H & FME Y & hfz cepha-
losporinase (CEPase) »%, KLBEIC & > THENLS
ABCBHS W TEMERSD (5 v boimm, R, SHK
hil) TERECHFET L LeMELLY, &1, S.
marcescens \Z B\ T b, B-lactamase % MAED W > K H
W& > THRBEEYLE 3 hi: CEPase [ XW&NH & 55 2 AU
ENTREEE (3 Fpouch) wRETHZ L, &
51z, BB 24 BMEZIC RS & i B-lactam Kl D&
RAENRELBETES L E2RMEL Y,

4, BEFEL-FHXA S-lactamase DEEE X 51X
~5®, 7 b pouch RizKXR CEPase ELH D E.
cloacae % FEJ & ¥, f-lactamase ZXXEE D B E #
(CMZ) L B3 # (CPZ) 2 %&1iTH 5 L - %, tosu-
floxacin (TFLX) 2 & - T E. cloacae % ety D ¢
L, pouch Wiz @& b» SR L 7-FE XA §-lactamase
BRET B LI L, £LTE. cloacae DREH» % 4 A
Hiz, Escherichia coli TK-353 R % pouch Wiz — )RR 7
& 7-t%, ceftizoxime (CZX), cefbuperazone (CBPZ)
%5 L, pouch BIZRET 5 MR f-lactamase D
REPERECBLIZTHERBI DL TR LD THE S
%,

I. RBEMEELUFRE

1. fEAEKk

YURRFIREOBKIBEROFT &, FBHIC ce-
phalosporinase (CEPase) % PE4 3 % Enterobacter
cloacae H-27 % —RBREE L THV I, 2561,
TR & LT, Pouch NIZIEBE @ tosufloxacin
(TFLX) B&EFELIBEEERL, HEN TFLX «
3 B RBHDMBEV Escherichia coli TK-353 R %14
AL’ 8B, E coli TK-353R %, E. cloacae H-
2T ¥R E DEBAID -8, YUHRATRFDEIKR > Bk E.

coli TK-353 % Fv» T rifampicin (RFP) 100 ug/ml
&7V — b &R L 7 spontaneous 72 RFP i
Mg ®#k T, TEM B penicillinase (PCase) % &4
T2, ALLEOR/INRHWHLAE (MIC) i,
BP-N(d=2 3 22 5 Y. At 2 T 1 33
THIEL, TableliZ/RL 72,

2. HAEXHA

Cefoperazone (CPZ, % L1t % I #), cefmet-
azole (CMZ, =3t), tosufloxacin (TFLX, %1t
% T.3), ceftizoxime (CZX, iR %5k T #), cef
buperazone (CBPZ, ®U{L# T8) AV, %
72, E. coli TK-353 R o 4> M Z rifampicin (RFP,
B &, BEEHMEOKRH L L T cephalor-
idine (CER, H&XZZ 7 V), KiAMEDER E L
T cephalothin (CET, #iFfF¥#%¥) *#ERAL .

3. BHMEEE R pouch DYERL

Selye D& c# U, T bbb, wistar Rl
7y b (KE130~150g) OHHMWETIC 25ml D
KEEAL, 1% 7o b lid8FTIREMR
Iml 2#BEAL, BHER 2K EEHENRHBRES
FE X, pouchEEk» 6 1I5SHED 7 v b (KE
200~250g) %, EECFEAL I,

4. Pouch HERKER

E. cloacae H-27 % Heart infusion agar (HIA, %
W) ¥R 37°C, 18~20 BERIss R, £EAEKIC
MEBL, 251IZZDBRE 1 % 20%gastric mucin
CEHLEES) IFCHA TH 1X10° cells/ml L 7%
BX5ICHEL, #FDO2ml %25 v b pouch Ric £
Lk, BEED 2B X USRI, CPZ27i3
CMZ % £%2100mg/kg 2 BIAFANAN (i.m.) 5L
2o 28, BEHKIZCPZ, CMZ2E5LZWLHD%
JERT# S5 # (non-pretreated group) & L7z, &5
W, BRESEFME I NS 3B, 0.5% methyl cellu-
lose (MC, FMIYe43E) M@ L 72 TFLX o 200 mg/
kg 280 (p.o.) &5 L1,

E. cloacae DRER:» & 96 Byl (4 HE) o,
A& 5 (non-pretreated) B, CPZ @i 5 (CPZ-

Table 1. Susceptibility of Enterobacter cloacae H-27 and Escherichia coli TK-353 R
Inoculum size: 10® cfu/ml

MICs (ug/ml)®
Strain
cefoperazone  cefmetazole ceftizoxime cefbuperazone tosufloxacin rifampicin
E. cloacae H-27 0.39 25 0.78 3.13 0.0125 12.5
E. coli TK-353 R 1.56 0.78 0.025 0.05 0.39 >400

® Agar plate dilution method.
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pretreated) B, ¥ £ UCMZHi & &5 (CMZ
pretreated) # D pouch Wiz E. coli TK-353R =
RER AR 7, E coli TK-353R 13, HIA 4% +
37C, 18~20 FFiE REBMAFACHEBL, 25
I DB 1 A% 20% gastric mucin 9 FihIA T
#15x10° cells/ml £ 23 & 5 1AL, O 1ml %
7 v b pouch T HEML 7o, ZRMHed 5 2 BEM%
WCZX H2WiECBPZ 2 #h®¥h 138 3 BEiC 100
mg/kg BARA (.v.) &5 L, ERHIC pouch N3
HBERRL L, KBRAZY P2 -V ETICRT, &
7z, pouch REWHMRAE D 728, pouch PIMHIEERER
BB ICERAREATI0 EICHRL, E0101E
FRARIEEER/ABAKTHENL, R E2IE 20
HIA ¥4t 8 & U RFP (100 ug/ml) #*&%F ¥+ 2 HIA
P i 0.05ml 2BAL 2, T DR E ITCT—
EISEEE C a0 =—#H0 5, pouch REEHE*H
MUk, o8, AR5, CPZAIKRSE, LU
CMZ fife 58D 3 B E. coli TK-353 R % (&%
%CZX, CBPZ &5 Lz B LT LEHR
BEFI.

ERAr 2 — 01
188
E. cloacae &3 B-lactam #li.m. &5
, (pouch ;4) (CPZ or CM2Z) .
Oh 2h
B-lactam A i.m 5 TFLX p.o.#&%5
(CPZ or CMZ)
* | 4
5h 8h
4HEB
E. coli &3 B-lactam #li.v. &5
| (pouch &) (ClZX or CBPZ)
96 h 98 h

5. B-lactamase &M HIE %

B-lactamase i DO HIE X, CER100 M %* HH
ETBUVEY TiTot, T4bb, BER3ImMl %
2D UV BREENMZAN, —HIZ 20 ul DBEFE
2MXTCFERELHERL, ¥7/2rE—L UV E (HI,
100-60 # 4 7) = T f-lactam BOBR iz ¥ > OD
24t % 260 nm CHIZE L 72, B-lactamase &M i3 unit
TF L, lunitix37°C, 0.05M phosphate buffer
(PB, pH7.0) #1C14fic 1 umol DEE * HET
2O LELBEREEY > ORLI, &8, pouch
B-lactamase IEHEIE D 728, FHHELL 7z pouch N
H# % 4°C, 1,000xg, 0 HEELSEL, LE%

SURTZ740F— (0.22um) XHWLTHEAL 12,
DM IF W D B-lactamase {4 % UV i TR o,
unit/ml TRL 72,

E. cloacae H-27 3k B-lactamase (237 25 % ¥KH|
D Km B & U*Kifli i, Lineweaver-Burk & & b
Xt, 8, Kifik, CET2#XH - L THZEL
I

6. FEHIMEBE &

CZX 8 £ ' CPZ iz D \» T & Micrococcus  luteus
ATCC 9341 %'819 CBPZ i Klebsiella pneumoniae
ATCC 10031 %%, TFLX ic D W T E. coli Kp
PFUREBLTER—N—T 1 AT, TL¥h
BEEHEL 12,

KK WERIE D7 D pouch RBHE 12, BHE
D B-lactamase #KIFEEX € B o0, MKk 72H
CEBROWE AL /7 —VEMATRELIE, RO
(4°C, 1,000%xg, 1043) L, EHEFOFEKHFBE *H
E L7,

BRI, 77— L EFIFEEE pouch B K
*RAVvT 50 ug/ml 55 (TFLX 1210 ug/ml 925) @
2EFERRVITEML, ThICERDEAY /) —L%
MATREL I, FE LS8 (4°C, 1,000xg, 10
) LTEoshc bRV, &8, FHRICT 4 X
72V BEIC37CH 7 7 > BP T 30 HHIKE
LTAZ /—VEEREE, 25/ —VEKBER
FBHELTVWE DL,

II. # =

1) Pouch HEHH O E (L

7 v bpouchP i 55 M R CEPase ZE 4 & D E.
cloacae H-27 #RBHea ¥, TN 2B L U5 BHEEIC
CPZH2nwiICMZ 25 L7, ZOCPZRI#RS
(CPZ-pretreated) B, CMZ i 5 (CMZ - pretre-
ated) B8 X UJERTIRS (non-pretreated) BN Fh
iz, B8 Rf% TFLX 2485 L pouch b &
FENICEE2RY S ¥, B4 HEH KX E. cloacae
O pouch REFEH I FH OB BV T b <1x10
cells/ml & % - 7z, E. cloacae & 3 »> & 96 B 5 %
(4 HHE) W E. coli TK-353 R #% pouch iz — k&R
e, 20 28M%IC CZX 53 CBPZ »#ik
REE L 78D E. coli TK-353 R @ pouch W4 B #
DEit%®, Fig. 1oaBXUbWRT, 8B, B
96 B > TFLX @ pouch WEE iz h & BRHR
FUTF (<0.039 ug/ml) T, E. coli TK-353 R it
FECEEBLIZE b oT, 72, E. coli TK-353
R DE4 3 2 PCase i1 i3#7 1 X107cells/ml T H
HERALT (<0.02unit/ml) #;xL, CZXB & U
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Fig. 1a. Bactericidal activity of ceftizoxime in

rat pouch against Escherichia coli TK-353 R.
Ceftizoxime was intravenously administered to
rats in a dose of 100 mg/kg at 2 h after infec-
tion. Each point with a bar shows the mean+
standard error. @ cefmetazole - pretreated
(n=8), A cefoperazone-pretreated (n=9), W
non-pretreated (n=7), O control (n=9).
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Fig. 1b. Bactericidal activity of cefbuperazone in

rat pouch against Escherichia coli TK-353 R.
Cefbuperazone was intravenously administered
to rats in a dose of 100 mg/kg at 2h after
infection. Each point with a bar shows the
mean+tstandard error. @ cefmetazole - pre-
treated (n=7), A cefoperazone - pretreated
(n=8), WM non-pretreated (n=5), O control
(n=9).

CBPZ OAREF I3 2 Mt InA S #E E i CER %
100 £ L7eBEW<0.1THY, MEFIHREBRICETE
TH-o12,

CZX % iz CBPZ 285 L2 wSHBEOBA W
iz, CPZ A58, CMZ iS58, B L U¥ERMERS
HOWTHICBWT Y E coli TK-353R 12 R45724
ML, MW 8 EsMI I 1,5%10%ells/ml &
Lo 82T, ZOXHEBMZ control L LT(EHT
Figs. la, 1b R L %o %8B, E cloacae D— R
Y L UERFKIMEE£21Tbiv7 v b pouch X B
Tix, E. coli TK-353R i Figs. 1a, 1b & control
LB HBERL, LIM->T, CPZHB W
WCMZ i &k BifIALlig, &6, bFLICERFL L
E. cloacae (<1 x10%cells/ml) &, E. coli TK-353 R
DM R EBEIZE 20T,

CZX it & % E. coli TK-353 R D RBKetaMic B
WTit, CZXBEBEBCRVWINOEPOLICEEY
DBETL 7088, CMZAIBSHTIZCZIX &5 4654
%12 1.2X%10%cells/ml 27" L - L, 24 B
#I1zi3 1.5x10%ells/mlic@& L 72, —F, CPZHi#&
58, BLUEMRESHTRIAMEARENICERL,
CZX %5 6 B¥fI D E B3 1.4 X 10'cells/ml £ T
BTL, 4B % T 3.7~7.6x10%cells/ml T H
D, CPZHikEE, 8L UFARSHICB 5 CIX
DFREHIXCMZ iR SECH~EN T (Fig. 1
a),

CBPZ itk % E. coli TK-353 R O R8I
BWLTI}, CPZEikS5E, CMZAi&R58, 8L Uk
BB EHEOLW TR L IZEBECHENCERL,
CBPZ %5 6 Refll & o £ B #13 8.3%x10°~1.6x10*
cells/ml, & 512 24 BFRI BT 13 1.7~2.4 X 10*cells/
ml TH-o7: (Fig.1b),

28, WIFhoBE&EICBWTYH, RFP plate &
HIA plate L TiZIZIR—BL - EEBHETRL 2.

2) Pouch NEH|#EEE

Pouch iz E. coli TK-353R #* (R X#7-5
v Mz, CZX H 5 >3 CBPZ @ 100 mg/kg % #IkA
BE5LFOpouchNCZX 8 &L 'CBPZAE % %
hEhFig.20aBLUbicrd,

CZX Dpouch N 2 /& 12, CMZ @i 5 B T i3,
CPZAi# 5, BLUEMBRSHCHRED»ICH
KL, 85 4 BE%CIZ5 Bt 3 PSREBAUT
(<0.78 ug/ml) THY, &5 6BRI%ICIZLFRE
BRFLLT &% o> /2 (Fig.2a), —#, CBPZ®
pouch N X, CPZ B 58, CMZ L5, B
LU EHO VLT N b IZIZER A 2 B %
wL7: (Fig. 2b),

28, E. cloacae H-27 &3 24 B4 D pouch A
CMZ, CPZEERVWTFH BRHEBRLUT (<0.78
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Fig.2a. Exudate levels of ceftizoxime in rat

pouch infected with Escherichia coli TK-353 R.
Ceftizoxime was intravenously administered to
rats in a dose of 100 mg/kg at 2 h postinfection.
Each point with a bar shows the mean+stan-

dard error. The value in the parenthesis indi-
cates the tentative mean, in which the detect-
able limit was tentatively used for the calcula-

tion if the value below the detection limit (0.78
ug/ml) exists. @ cefmetazole - pretreated
(n=5), A cefoperazone-pretreated (n=5),
non-pretreated (n=5).
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Fig. 2b. Exudate levels of cefbuperazone in rat
pouch infected with Escherichia coli TK-353 R.
Cefbuperazone was intravenously administered
to rats in a dose of 100 mg/kg at 2 h postinfec-
tion. Each point with a bar shows the mean+
standard error. @ cefmetazole - pretreated
(n=5), A cefoperazone-pretreated (n=5), l
non-pretreated (n=5).

ug/ml) TH Y, TFLX @ pouch PY i B i3 & H 24,
48, 72, 6RFI B EF N T 0.3, 0.15 <
0.08, <0.039 ug/ml TH -7z,

Table 2, Cephalosporinase activity in rat pouch
infected with Enterobacter cloacae H-27

Cephalosporinase activity
(unit/ml) at following

times after infection

Group pretreated with 24h 96 h
Cefmetazole 0.1940.03* 0.10+0.02
Cefoperazone <0.02 <0.02
None <0.02 <0.02

The rats were intramuscularly treated twice with
100 mg/kg of each drug at 2 and 5 h postinfection,
and tosufloxacin was administered to all the rats
with a dose of 200 mg/kg (p.o.) at 8 h postinfection.
* Each value is expressed as the mean * standard
error for four animals.

3) Pouch § CEPase &%

5 v b pouch Wi E. cloacae H-27 % B & &,
CPZH2wizCMZ &5 L, &6 TFLX 2& 5
L 7:6® pouch /N CEPase & % Table2 2R ¥,

FERif 5 8%, CPZ #%58 T i3 pouch N CEPase 1%
MHOERRZEDSIT, VTR OREBRALUT (L
0.02unit/ml) Td > 7. —H, CMZEEH TR
pouch § CEPase iEM»B ER L, E. cloacae H-27 @
B 24 RER #1212 0.19 unit/ml, —XRBRFEFTDOR
B 96 BERIC B> T H 0.10 unit/ml DIEHEED &
L7z, %7z, pouch ABRHIDEL EFOMKE P AR
FICIZ ERRD & D R ERSED S, BLSEER
DIk EFREEFFLRIED0.05M PB oMl L BT
BRECH S L& L EF I DWW T CEPase i&H
BOFh bREBRFALUT (<0.02unit/ml) TH-
120 2B, BE24B§HE%D E. cloacae H-27 D pou-
ch N& BT <1x10°ells/ml, 96 BFfI& TIz<1X
10%cells/ml T D, BESHEHE THEBEETRE R
ot %7, E. cloacae H-27 DE4£$ 5 CEPase
ML, FEF BRI ITE D 1X10%ells/ml TH -
THRERALUT (<0.02 unit/ml) TH- 72,

4) E. cloacae H-27 H3k CEPase i & 3 finzks> g
@ Kinetics

E. cloacae H-27 ER D SR B-lactamase % f \»
T, BAKRIGHEE Vnax, B & U CZX, CBPZ 0 Ki
EEFR, CZXBLUCBPZOKifEzF L F
0.30 BLU0.16 kM TH D, E. cloacae H-27 HF
@ B-lactamase KX T 2 FMECKELEZIRZRR S
o272 Vaex &, CZX T130.03, CBPZ T i3<
0.003 THYH, XEFRIIXHLTCBPZIZCZX &0 b
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Table 3. Kinetic parameters of hydrolysis of
cephems by g-lactamase from Enterobacter
cloacae H-27

Substrate Ki (g M)*® |
Ceftizoxime 0.30 0.03
Cefbuperazone 0.16 <0.003
Cephaloridine (250)¢ 100

The specific activity of the purified enzyme was 25
unit/mg of protein when cephaloridine (100 zM)
was used as a substrate.

* Ki values were determined with cephalothin as a
substrate by Lineweaver-Burk plots and hydrolysis
was measured by a spectrophotometric method.

® Relative values when the V.. of cephaloridine
was taken as 100.

¢ Km value

10 fELERETH -7z (Table3),
. = 3

FAUELE &7 B-lactamase KRR ENIC
BELEETFVEERL, ZREREED B-lactam #
BRICBLIZTHECOLTRE21To 1,

v bpouchHICHEHEFER #I5%X10~1X
10%cells/ml) @ % M B B - lactamase ZE £ B D E.
cloacae H-27 #Bg X ¥ -7 ®, B-lactam H|loD CPZ
H5WVWIECMZD100mg/kg i.m.2 BE&E5 T i
pouch A S ZHAE BB I BT E LD - 208,
TFLX @ 200 mg/kg p.o. & 5 T /&% # 96 By il & &
12<1.0Xx10%cells/ml KW & B Z eHTE, L
LEMELE X - f-lactamase B3RFEL T R ME
EERT A EeMBTER, ZD& 5 2KED pouch
i E. coli TK-353R # —ikBHe& ¥, CZX HD Wi
CBPZ 2% 5 L 7:85D E. coli TK-353 R ® pouch N
EBHBELB L Upouch AERBEHB LA,
FORR, CMZaig&k5# 0 CZX % 5K 213, CPZ
AR S BRI 5812 o~ pouch A CORE S 8
T UBEDBETHED SN, TDLIRFEHPE
BOETHSCMZEikE L1 CZXBEHDALTHED
shtzZ LR E. cloacae ® pouch REFEH3H ¥ b
Thot:Z s, Thix CZX & CBPZ @ CEPase
EMEEDE LB bDOTREZVWEEZOND, T,
CPZ Hi#% 5B IR 5812 8 V> Tid pouch RIC &
7% % CEPase iHEM 45> 31 & <0.02 unit/ml L &
BTHoDxL, CMZEiEETIX E. cloacae
DREF: 96 BRI BT b 0.1 unit/ml & Bl %2R
L 7z, Table 3 i 7= L 7z Kinetic parameters {Z ¥ 5
WTEHET 2 L, Zd0.1unit/ml ® CEPase iEH#iC

& D pouch W CZX & LT % 10 ug/ml O CZX
BT RTIMAIMRT 53 4MEBT 2 Eick
N, KBREREIZIZ—HL T, LId->T, 20
& %7 CZX ® pouch R B & URMEDE T,
s ant:CMZ ik 0 E. cloacae » SEREBE &
h7: CEPase #%, #i{&4 iz Mt L T pouch it ¥
L, CZX #hI/KAML-ZLicLdbDLELLN
3, Tbb, M7FEL MR B-lactamase DEWF
B3, 4 AME D RESHICH > THEL, L b
K5 f-lactam FIDOBEMANRE DA 72 5 T RES
COHEREBLIZTCEMHLMIC AN, —A,
CPZ i3 B - lactamase %% 3 £ 05 (B > Jz &' 28-71222),
CZX o pouch R¥MEH B L URIE 12, CPZATES5 I
o TERER T LoD ERDRS,
B-lactamase R IZ % T 2 WD g-lactam FfllD
in vivo antagonism IZ D W TIRBRLZ ORELUHAIC L
ETOBRE D 08BN, ThoRFEXTTAERE
BBV TEFHAD ZLIEVWEREMB TTbhl:
BRTH2, SEDORL DKL, 4HMEVS KL
BEMBTH->TH 2D L -lactam F M« -
lactamase ¥ - % J € in vivo antagonism D&
DHIBILETRTHLDTHS, 361, EPEBPFS
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INFLUENCE OF INDUCIBLE g-LACTAMASE REMAINING AT INFECTION
SITE AFTER g8-LACTAM THERAPY: STUDIES ON THE MODEL OF
SECONDARILY INFECTED RAT GRANULOMA POUCH

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

Rat granuloma pouches were infected with Enterobacter cloacae H-27 possessing an inducible 8-
lactamase, and then cefmetazole (CMZ), a good inducer of 8-lactamase or cefoperazone (CPZ),
a poor one, was administered to the rats. Subsequently, tosufloxacin (TFLX) was administered to
the rats in order to reduce the number of the surviving cells in the pouches. At four days postinfec-
tion, the pouches were secondarily infected with Escherichia coli TK-353 R, and we studied the
influence of the S-lactamase remaining in the pouches on the antibacterial effect of ceftizoxime
(CZX) or cefbuperazone (CBPZ). When CZX was administered to the CMZ-pretreated group, the
number of E. coli TK-353 R began to regrow at 4 h after the administration of CZX, and increased
significantly in comparison with those in the other CZX-treated groups (CPZ-pretreated and control
groups) . At this time, the pouch exudate levels of CZX in the CMZ-pretreated group were lower
than those in the CPZ-pretreated and the control groups. On the other hand, CBPZ showed bacter-
icidal action till 24 h after the administration and the pouch exudate levels of CBPZ were similar in
any groups (CMZ-pretreated, CPZ-pretreated, and control groups). The p-lactamase (ce-
phalosporinase: CEPase) activity detected in pouch exudate was 0.1 unit/ml in the CMZ-pretreated
group directly before the pouches were secondarily infected, while the #-lactamase activity was
<0.02 unit/ml in the CPZ-pretreated and the control groups. Therefore, the decline in the exudate
levels and the bactericidal effect of CZX in the CMZ-pretreated group seemed to be due to the
inactivation of CZX by the CEPase from E. cloacae reraining in the pouches. Further, CBPZ seemed
to be uninfluenced by the CEPase from E. cloacae, because CBPZ was more stable against this enzyme
than CZX. We suggest, in conclusion, that the inducibly produced g-lactamase, which leaked from
previously infected bacterial cells due to S-lactam-treatment and remained at the infection site long
after the disappearance of previously infected 8-lactamase-producing bacteria, will influence the
effect of #-lactam therapy on the second infection.



