Bacteroides fragilis - Escherichia coli, Serratia marcescens
L DEERERICE TS Cefbuperazone m %2

R FE-B F=E-NU it &80 Fi
RHE BE-®mHF B-FXI B
B TEEX 24K 4PFER

(FRF0 61 4£2 B 10 HZH)

Bacteroides fragilis & Escherichia coli ¥}z Serratia marcescens + DESEERR L5 »
b pouch WBARYEFIZIIT B Cefbuperazone (CBPZ) @M% Cefotaxime (CTX), Lata-
moxef (LMOX) & HBE L7,

B. fragilis DfgtET % B-lactamase 1T AN DEERIIBERDO XA TR I WENT D b R
Tco Tibd B fragilis G-210, G-242 DpE4T % BEIEy 7t B. fragilis © B-lactamase 123 LT
CBPZ, LMOX i CTX H~REETH - 1o ¥ 1= B.fragilis G-237 gL+ 2% B-lactamase iz
# LTIk CBPZ AR HKETH -0

B.fragilis L DEEEZER RIS E. coli TK-16R 35 L U8 S. marcescens 11D 620 12543 538
HoZEM X, B fragilis G-210, B.fragilis G-242 + DEAFR TIICBPZ, LMOX 1 CTX X b
BhTH Y, B fragilis G-237 L DEAFRTit CBPZ 7' LMOX, CTX X hEBR T\ oo RE
B 7 » b pouch ZALVWLEABREREEWTLRD LR, - ORAERRRCKT HEH D
in vitro, in vivo RE¥EIL B. fragilis ik p-lactamase =3 2 EKFOREMNRIE LTV 5

bDEEL DR B,

BREDSRALT b VR REBEMOES Y, BEK
L B fragilis o D EEBENRBEE-TWBY, = © B
fragilis 12 penicillin, cephem RIEH% X < SET 5
B-lactamase % g4 L B-lactam #iic % L, MEEER
K& %% ¥k E.coli X OFREELOESKRE
ARS<BREIh TV 59,

4E, %513 B. fragilis g1k D P-lactamase i ‘

%% 5 Cefbuperazone (CBPZ) mZ&EH i &t B.
fragilis & E.coli, S. marcescens & DEEEERE
I%7y + pouch WEARBEC ST 5 2 B & %,
Cefotaxime (CTX), Latamoxef (LMOX) & M #ziest
LkDTRET 5,
I. XBHE&SIVESE

L EREk

B-Lactamase 3k gz 4 # CH 5 B. fragilis ATCC
5285 BLVELYTH B B fragilis G-210, G-237 ¢
DU G-242 %\ Feo % TBAMWEFEL LT E.coli
TK-16R $ X 0% S. marcescens TID 620 AW, E.
“oli TK-16 R XMTRRRPTR A O R Bk E. coli TK-
6%=tnyy7=yycuBLCB5h % Rifam-
dlcin it (MIC : >100 pg/ml) HCh 5o

2. ([EREHA

Cefbuperazone (CBPZ, FEILU{b¥ T %), Cefotaxime
(CTX, ~* A } ¥ 4-%v), Latamoxef (LMOX, &
FHHIF) wH, ¥ E.coli TK-16R OBz
Rifampicin (RFP, #£—8I3) %, B.fragilis D4y
Gentamicin (GM, =+ 7 ZABAE) B, BEXRE
MERITE DEE & LT Cephaloridine (CER, EFEEM)
;LAY =

3. B/EBMHEIELEE (MIC) 0fIE

MIC (% broth dilution 2 CTHIE Lo TP b
GAM broth (AABE) & T—&IEGHE% L1 Bfra-
gilis R EEM 1x108 cells/ml &/eb & 51 GAM
broth TYEBL L7cH A D 2 S HFRIVic iz fIEE Y
T8> 1o 24 BERHIEE, HEBEREBTEBERCEORELR
DdDhRw BNEES MIC & L7, E.coli TK-16R
¥ L O S. marcescens 1ID 620 o MIC FiEix 1x10°
cells/ml THK LM T TT o koo TeRHRERL K
KF v vi— (7 5 —<#) T

4. pB-Lactamase DFFHL

B39 12 - T B.fragilis DR/ ¥ESL B-lactamase %
FEl LT, Tisbb GAM broth T—REEKIER LI
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B.fragilis © ¥#%¥ 10ml % H & 'z GAM broth 500
ml R L, X5 37°C THRREEY T T 4F
R#ssE 0 (4°C, 4,000 gx20 min) SEc X hEREL,
Bfk% 0.1 M phosphate buffer (pH 7.0) HF L1
%, HBEWKEE (TOMY SEIKO) TH R L, HL
(18,000 gx20 min) EEXTicoto BbhickiE%
CM-sephadex (7 » L= 7#) 75 2 THH/ERE
Tl -1

5. B fragilis D¥EBERPICERT 5 EFOREHR

GAM broth T—KESEEE Lic B fragilis % Ffkis
GAM broth THIR L 1x108cells/ml &ic5 X 5 T,
CBPZ, LMOX % Lk 0¢ CTX ®%h¥h 50 pg/ml i i
5L OEA L, 37°C THIEELT IR - oo FERINT
BEWK 0.5ml #FRML, BEDCEEDO2 X/ — %M
%, &l (800 gx20 min) LiEFHOFEFEE % bioas-
say 12X hPE Lo

6. BEAEREE

GAM broth CT—&KEESIEHE Lic B fragilis % 1x108
cells/ml 12725 X 5ic, ¥ 7:FAEIC GAM broth T—&
% Lt E.coli TK-16R % 1x108cells/ml &7t5 X
51t GAM broth RTEA L1, ZDRAKIC
E.coli TK-16R izxf L 1 MIC BEOEKAIZHML, &
BRI EE R A D BERIE LTco AR LT, B fragilis,
E.coli TK-16R OFZBEMEERRCOVWTHEEL A

TE Lico 7o¥ E.coli TK-16 R (X RFP 100 pg/ml 4%
O GAM X (BKBED PR A TS
X Y5 HE Lo ¥ B fragilis 13 GM 50 pg/ml 4%0)
GAM ZEXFiREMA A VCHIEEEC I H S8 LY, S
marcescens 1ID 620 12\~ T?% E.coli TK-16R LR
B LT BAEE Y fTieote KL, S marcescens
IID 620 DA B FEAEA MO GAM EXFAREHAR
WIFSEEERIC X » TfT e » 7o

7. EBMT . b pouch HEARER

SELYE BLYDAEEL, T o b (Wistar Rl 4
E 130 g) OFPEAICES 25 ml REA LTL5E
REBM LI XHIC 1% 79 YREEA -7
1ml FEALCEEREERELXERL 15 F4rER
Tt Lo

B. fragilis G-210, G-237, ATCC25285 ¥ 1x10°
cells/ml, E.coli TK-16R, S.marcescens IID 620 i3
1x107 cells/ml 12785 X 51 20% &% v (FHt%)
ERLEBEAREHKCEA L, £® 2ml % pouch HickE
THI LRI VELEERI R, B EMRLLFE
DHE TERI® T, BEE 2 KA 100mg
kg ZEIRAES L, FRAYIC pouch AREEZERL
TRBLR DO F 3 TERPEOER L BT L, tk
BHAFBEZRRLCBHEK 0.5ml wEE012)/
— L% N £ O &L (800 gx20 min) k% bicas

Table 1 Susceptibility of B. fragilis strains, E. coli TK-16R
and S marcescens IID620 to cephems

Strain MICs (ug/ml)* #-Lactamase activity

CBPZ CTX LMOX (unit/mg of protein)
f'{?é'ﬁﬁzgs 6.25 50 1.56 <0.01
g'—gcz)gﬂis 50 3,200 50 2.48
g'_ng% 2% 800 100 0.08
g—ﬁzgﬂk 2 800 50 0.17
f}(c:l;}z 0.39 0.39 0.39 <0.01
ﬁlggzgmcem 0.05 0.1 0.1 <0.01

a; MICs were determined by broth dilution method at 1 X10°cells/ml
for B. fragilis strains and 1 X10°cells/ml for E. coli TK-16R and

S. marcescens 11D 620.

b; B-Lactamase activity was determined using cephaloridine (100 M)

as substrate.
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say KX hPIE Lo

8. RARENE

CBPZ it. Klebsiella pneumoniae ATCC 100319 %,
LMOX % X0t CTX X E.coli NIH] #W¥REH LT 5
ReR=F g ATHRIC X D PUE Lico EEHER T 100 pg/
ml H 50 2 fEFRATI% GAM broth TEE L, Fh
CEEDAR ) = NEMIS DER W, Bk, £ %
)= AEBRETHRDRT 4 A7 %7 5 /3T 30 4
fHE Ltk EBRFREXD 27,

II. ® & & &

1 ERAEKRORKIRZM & f-lactamase EEARE

BREETER T 5EL£FHF D MIC & p-lactamase BE
4&E% Tablel 1z/R7T,

p-Lactamase JEEHARKTH 5 B.fragilis ATCC 25285
4% CBPZ % 0" LMOX W&FZ %R L1-ps, CTX @
MIC 2 50 pg/ml TH b fifth %= Ui, f-Lactamase g
EBTH B B fragilis G-210, G-237 ¥ L% G-242 |1
FFEFCH LItEZR L, e Th CTX it LTins

EMiftE (MIC : 2800 ug/ml) T - oo + DML DH
L G-210 2 F L, KkuT G-242, G-237 D)
THhoteo —F, E coli TK-16R ¥ X O S. marcescens
IID 620 T/ A-lactamase DEELE LIRS b3 CBPZ,
LMOX % X0 CTX 1ot Lig\ RS M 45 L7

2. B fragilis D43 % p-lactamase DR

% B.fragilis X v 7% L7cii /0 #8) f-lactamase % f3
WV B EA D Viex, Ky, Km % Lineweaver-Burk
plots {2 X b kb7 (Table 2), B. fragilis G-210 % X
O G-242 p@E4HT 5 B-lactamase |2 Vmex, Ki, Km
B2 U LR A 7 DEFRTH - 1-h, B. fragilis G-
BT DENIIMBD 2R ERLDEZ A T TH 57120 Vinax D
FERD L CBPZ (3 Fho B-lactamase o LT &
ETHo1ent CTX OREMIL CBPZ ith~ 4 Tis
726 7 LMOX iz 2o\WTik B fragilis G-210, G-242
DEET 5 f-lactamase 1Zxf L TIZLETH » 1=, B,
Sragilis G-237 D@3 % B-lactamase (=% LTitEd
FEETH 10

Table 2 Kinetic parameters of hydrolysis of cephems
by the A-lactamase of B. fragilis strains

G-210 G-242 G-237
Substrate - .
Km Ki Vmax Km Ki Vmax Km Vmax
CER 229.8 — 100 200.0 — 100 5.0 100
CBPZ - 0.4 <1 — 0.4 <1 149.0 11
CTX 13.2 — 3 12.5 - 4 5.8 83
LMOX — 0.5 <1 - 0.5 <1 47.6 255

a; K; values were determined using CER as substrate.
b ; Relative rates of hydrolysis of substrates were expressed as percentage of

CER hydrolysis.

Fig.1 Stability of cephems in the cultures of B. fragilis strains

100l B-fraailis G-210 B. fragilis G-242 B. fragilis G-237
CBPZ
CBPZ
80 CBPZ [ LMOX
S LMOX
2 60 L
-2 CTX
Q
©
_g 40 L
8
&
20 -
CTX LMOX
1 L 1 1
0 2 4 2 1

Cultivation time (hr)

Each drug was added to the cultures to give a final concentration
of 50ug/ml at the start of cultivation.
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3. EERPBITLIEAORENR

B fragilis OEEREFICEER % 50 pg/ml 12705 X
STl BT ORERTIE L (Fig. 1),
CBPZ (1 B.fragilis D\ T OEBEHFIE L TLEE
T, 4REBIR TS 80% DED EEIAERFELT
Wise CTX OLREHIIVThO BHERPICE VT
CBPZ, LMOX Y b 4T\ tzo 41z B fragilis G-
237 DEEBEFR TCIALETH Y, 2RHEEROBRFIEKE
12 1.6% LIFTHoto LMOX 3 B fragilis G-210
B LU G-242 OBEFEHK P Ti1x CBPZ LEAKREETH -
7o', B. fragilis G-237 OERWH TIARLETH D,
2EFRIRIC 17, 4 FRRIBIC 9.4% 1TET L1,

4. BAEENCRITLIREDR

(i) B fragilis+E.coli TK-16 R

B fragilis & E.coli TK-16 R & ORASEEERICRIT
% CBPZ, LMOX, CTX o E.coli TK-16 R i=%7 %
BERHEY Fig.2 ikt CBPZ Tiiv-ho B fra-
gilis L DRAEERZR\ T E coli TK-16 R Bfhis
ZBF C U L BBEIER 2R Lo CTX T3 B fragilis
G-242 L DEEEEER, E.coli TK-16R 1o LCRE
BN ER LA, B fragilis G-210 ¥ L 08 G-237 &
DEGHEEFTIIL OREIERIZRD b h 7t - 1,
LMOX Tt B fragilis G-210 35 X U8 G-242 L DEEL
¥EERF, E. coli TK-16R =6 U TREMICIER Licht,
B. fragilis G-237 & DRAREHFICIIREER IRD S
nich o1z,

(ii) B fragilis+S. marcescens 11D 620

B fragilis & O BEREERICHIT D £EHD S.mer-
cescens 11D 620 1= %3 5 REIERAL LR E. coli TK-
16R D BEE BUL HREBO R Thby
CBPZ Tix\~#'h o B.fragilis L DRAEERICE T
% S. marcescens 11D 620 w5} L TREH/ER Lt
CTX T B fragilis G-242 &Dﬁﬁfﬁ‘iﬁtk‘b\‘cﬁ
HENTIEA L1cas, B. fragilis G-210, 237 i3t
fER Lighs o foo LMOX T B.fragilis G-210 3 ;i
G-242 L ORAHERCREHIVCIER LA, B fragi-
lis G-237 T3 3 IERILMEFHMA D bhte (Fig.3),

RNTIIR& 7 v 1o 25, B.fragilis ORERE E. coli
TK-16 R % XU S.marcescens 11D 620 D3tz t 2T
BEAEHERZ T Ieh 1o %70 B fragilis i3
FBERFOZEML E. coli TK-16R, S. marcescens 11D
620 » MIC BE TIXZRD bhieh - 1o,

5. 7y b pouch WEARHTHT 5 KEHE

(i) B. fragilis+E.coli TK-16 R

B. fragilis ATCC 25285, G-210 3 X 0% G-237 L E
coli TK-16R %5 » b pouch HICEARYL3#, 2B
ki & A 100mg/kg % iv. HELILED E
coli TK-16 R 4B H % RIE L7 (Fig.4), CBPZ ¢i1
WIh D B. fragilis & DRARRRRITE T Ecoli
TK-16 R ioxf UBEBRRGES L AR, REHlER L,
CTX T B.fragilis ATCC 25285 L DRARKYE B
BANZIER Licad, B. fragilis G-210 & DEABRERHR

6 FEfE] LA A A EED b ic, ¥ o B fragilis G-237
L DRERYEEI1L E. coli TK-16 R 1ot 5 R Eilkiz

Fig.2 Effect of cephems on viability of E.coli TK-16 R in the mixed cultures of E.coli TK-16R

and B. fragilis strains

CBPZ (0.39ug/ml) CTX (0.39/g/ml) LMOX (0.39ug/ml)
10+ L L
g ~e
< 8t ~ L - L
& [
£
T
= 4f - -
=
g & (= fay
2 - -
1 1 1 fau
O 3 o731 36 9 72

Cultivation time (hr)

Each drug was added to single and mixed cultures of E.coil TK-16R
and each B/fiagilis strain to give a MIC against E.coli TK-16R,
and anacrobic cultivation was continued, —O— E.coli TK-16R +
B.fragilis G-210, —A— E.coli TK-16R+ B.fragilis G-242,—— E.coli
TK-16R+B fragilis G-237, —@— control, —A— E.coli TK-16R single.
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Fig.3 Effect of cephems on viability of S.marcescens I1ID 620 in the mixed cultures of S. marcescens

IID 620 and B. fragilis strains

ok CBPZ (0.054g/ml) CTX (0.1ug/ml) LMOX (0.1g/ml)
3 o ,’iﬁ fm)
-]
2 6
2
2
2 4 - - s
2 = %
g

2k . -

0 1 1 1 I’I I 1 L/l L 1 1 /L1

3 6 9 "4 3 9 721 3 6 9 7724

Cultivation time (hr)

Each drug was added to single and mixed cultures of S.marcescens
1ID 620 and each B.fragilis strain to give a MIC against S.marcescens
1ID 620, and anaerobic cultivation was continued.

—Q— S.marcescens 11D 620+ B.fiugilis G-210,—A— S.marcescens
1ID 620+ B.fragilis G-242,—[— S.marcescens 11D 620+ B.fragilis
G-237, —@— control, —A— S.marcescens 11D 620 single.

Fig.4 Effect of cephems on viability of E.coli TK-16 R in rat granuloma pouch infected with E. coli

TK-16 R and B. fragilis strains

CBPZ (100mg/kg)

10 e F

Viable cells (log cells/ml)

CTX (100mg/kg)

LMOX (100mg/kg)

4 ) - =
rA
2k - |
1 1 L L 1 L/
C—F—¢—57F 3 57h31 T 3 7hu

Time after administration (hr)

Each drug was intravenously administered with dose of 100mg/kg
after 2hr.infection. —QO—E.coli TK-16R + B.fragilis G-210, —A—
E.coli TK-16R+B. fragilis G-237,—0— E.coli TK-16R + B. fragilis

ATCC 25285, —@— control,—A— E.coli TK-16R single.

BEAERDD hfg ;rot, LMOX Tk B fragilis
ATCC25285 35 XU G-210 & DRARRLHE, REHIC
fEB Lica%, B. fragilis G-237 + oRAELECI E.
coli TK-16 R DFHEFE AT bhte,

(i) B fragilis+S. marcescens 11D 620

B fragilis ATCC 25285, G-210, G-237 & S.marces-
<ns1ID 620 & o BARKYES 12 35 1 % S. marcescens
D620 DA #KE( % Fig.5 winds

CBPZ T3\ Fh o B fragilis + ORABEYIEC I\
T S.marcescens 11D 620 13 U CRREEHC 1EA Lo

CTX TIL B fragilis ATCC 25285 & D{REA RS ITIT
BEWTH - 7255, B fragilis G-210, G-237 L DEARE
Yl 1T 1T BN AR S e o Too LMOX T B.fragi-
lis ATCC 25285, G-210 & O RERKLEF, S. marces-
cens 11D 620 (=5t UCREMw (B Lichs, B fragilis
G-237 & DEABRPFRTIIEHENRD bRl
7eREERIIR X feuAs, B fragilis ATCC 25285 DHE
¥t CBPZ % X 08 LMOX #5Hf iz MIC 2MEL /o
WA Lo, CTX HBERTRERORSIRD LI
2ot 53 B fragilis G-210 ¥ X UF G-237 OEEIL
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Fig.5 Effect of cephems on viability of S.marcescens 1ID 620 in rat granuloma pouch infected with
S. marcescens 1ID 620 and B. fragilis strains

CBPZ (100mg/kg) CTX (100mg/ke) | MoX (100mg/kg)
10 -
= o
£ 5 - 7B 7
B
g
<=6 P r
)
3 =
! < | - 8
s
>
2k L L
L 1 1 1l /i1
e N 36 9 6 9 'fm

Time after administration (hr)

Each drug was intravenously administered with dose of 100mg/kg
after 2hr.infection. —O— S.marcescens 11D 620 + B, fragilis G-210,
—~A— S.marcescens 1ID 620+ B, fragilis G-237, —O— S.marcescens
1ID 620+ B.fragilis ATCC 25285, —@— control, —A— S.marcesce-ns
IID 620 single.

Fig.6 Exudate levels of cephems after intravenous administration of 100 mg/kg to rat with pouch
infected with E.coli TK-16 R and B. fragilis G-237

CBPZ (100mg/kg) CTX (100mg/kg) LMOX (100mg/kg)
10t - -
~ 5.0F - :
E
80
2
°
2
8
< 1.0+ 3 -\
2
= \
0.5F o - \\
\
\
0 1 L | 1 1 1 L1 A" 1 1
1 3 6 9 1 3 6 9 1 3 6 9
Time after administration (hr)
—O— E.coli TK-16R single, —@— E.coli TK-16R+ B.fragilis G-237.
Exudate levels of CTX for infection with B.fragilis G-237 and E.coli
TK-16R were under the limit of assay.
WTROEFICE T HI|A Liah - o PEIT H~NIE S R LTz b oD, 9BEEIBIIV T
6. Pouch NRHKFEE 0.39 pg/ml LA EDBEE#R > T 7o
E.coli TK-16 R BAMHRRYLRs % X O B fragilis G-237 1. -
L DOBARBRPRFCRIT BEHEAID pouch PR HKFIE E#0(2 f-lactamase w4t 5 Bfragilis & B
% Fig. 6 wwmido coli, S. marcescens & DEAERRIT 5 CBPL RES

BEBqm o CTX, LMOX EBEIzZFRFh 30 4, B{EMA % B-lactamase v:ﬁ?%f%{&@ﬁﬁﬁ'BCTx'
SRR IR AT TH » #chs, CBPZ Tiiifhm LMOX & Hlkat Uico
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ERHR L DSBS R B. fragilis 3 ko B-lacta-
mase i+ 5 CBPZ, LMOX OREMIX, B.fragilis
G-210, G-242 mELT 5 BEM L B. fragilis 0 -
lactamase? 123 LT CTX W HARFEL T o Z DK
g1 E. coli, S. marcescens & DRAREERE O BEIZ
LRB LT\ &2 AT E. coli, S. marcescens 1=t
+5 CTX DOREH, B.fragilis G-210 k G-242 o
BAEETENA DRI DL B. fragilis G-210 DEEFE
AR G242 [ ~H 1.5 5 RH o Tt L Bbi b,
CDfERI1L Soriano BV in vitro W\ T B. fragilis
r E.coli DREAEER I CTX B ARELZHh, E. coli
ERTAREEIMET T A2 LR BRE L, FOEEN B.
fragilis f¥® P-lactamase =X B & HE LT3
KB —BTHLDTH B, ¥l 21 7DEKS B
fragilis G-237 H¥ D B-lactamase® =X} LTix CBPZ
PELRETHY, E. coli, S.marcescens ¥ DRALEH
Bicb KB LT\ o &0 X 51T f-lactamase ICRTE &
VhhTwAE 31D cephem F|d pB-lactamase D
EERR 2 AT X o TR BHZITY, ZOERER
AHFHCHT AREEVRET T 2583552 &EAF
HENB, ¥ 7o in vivo BB in vitro DOBEI KR
L, CBPZ %5, } pouch PRV THERdEI
Bl Lo Zhik B-lactamase JEELED B fra-
gilis ATCC 25285 DfEBEhs %% TH pouch FICBFA
LicEHI M B. fragilis i3E D B-lactamase {2 L » THAZ
Ihicted b #x b, B fragilis G-237 L0 BERK
$850 pouch NEAILEH LMOX, CTX T LAY
Bl Xhicwo b, B-lactamase X3 B REMENS
BAHFHOBEMCKECHEELTVBZ L uRTE
DTH 5%,

DL 57 AW W T Mabbocks!®!) 5 X OV F
M52 f-lactam Fliz X 5 BARPEREEICERES
BELTHET D B-lactamase EEAEHS B-lactam F
OTELZF[&HE L, “pathogen” =i+ 5 HlEY
BTS2z L BHL, F0LxD B-lactamase FE4
#% “indirect pathogen” } LCELE LT\W5B, LA
> TREEM 1< T S-lactamase B ic AT
CERE-T, RHOFREE T 2 RERLET X
ERLLNFAFRENBOT, ERICH > TLER
FRORENI G Che B-lactamase |Z%t3 A EEHE

EOWTL R REEALE L Bbh 5,

D

2)
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L

5
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BACTERICIDAL ACTIVITY OF CEFBUPERAZONE
AGAINST ESCHERICHIA COLI AND SERRATIA
MARCESCENS IN THE MIXED CULTURES AND

EXPERIMENTAL MIXED INFECTIONS
WITH BACTEROIDES FRAGILIS

Tosuiniko Noumi, SuinzaBurou Minami, Akira Yorsuji, Yasuo WATANABE,
Taxkasur Yasupa, Akira Takal and Isamu Saikawa
Research Laboratory, Toyama Chemical Co., Ltd.

The bactericidal activity of cefbuperazone (CBPZ) against Escherichia coli TK-16 R and Serratia
marcescens 11D 620 was compared with cefotaxime (CTX) and latamoxef (LMOX) using the mixed
cultures and experimental mixed infections with Bacteroides fragilis strains.

The stability of cephems to f-lactamase produced by B. fragilis varied with the type of the enzyme.
CBPZ and LMOX were more stable than CTX to the f-lactamases produced by B. fragilis G-210 and
G-242. Moreover, CBPZ showed the high stability to the B-lactamase produced by B. fragilis G-237.
The bactericidal activities of CBPZ and LMOX against E.coli TK-16 R and S. marcescens 1ID 620 were
more potent than those of CTX in the mixed cultures with each of B. fragilis G-210 and G-242. In
the case of the mixed culture with B.fragilis G-237, CBPZ showed potent bactericidal activities
against E.coli TK-16 R and S.marcescens 1ID 620 in the mixed cultures with B. fragilis G-210 and
G-242. However, the bactericidal activities of CTX and LMOX were inferior to those in the mixed
cultures with B. fragilis G-210 and G-242. The results on the experimental mixed infections with
B. fragilis and E.coli TK-16 R or S.marcescens IID 620 were well coincided with in vitro results.

These results show that the bactericidal activities of these three drugs against E.coli TK-16 R and
S. marcescens 11D 620 in the mixed cultures and mixed infections with B. fragilis bear a close parallel
to their stabilities to B-lactamases produced by B.fragilis strains.



