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B-Lactamase it x3-% Cefbuperazone o
in vitro, in vivo KEM

B W F=R0- RN MZ-ER ONB
A HBX-RHE B-®HF H-FIN BN
LT R AU ERTRT

(R 60 424 A 25 B2

%M B-lactamase 125433 Cefbuperazone (CBPZ) o in vitro, in vivo KEH % Cefmetazole
(CMZ), Cefotaxime (CTX) 3 XU* Cefazolin (CEZ) & HEtL?T:,

K. pneumoniae Y-4 g¥ oD penicillinase, P. vulgaris T-178 H3¥ D cefuroximase =Xy LT
CBPZ i3 CMZ r[HA#ic CTX, CEZ L REETH 70 ¥t E.cloacae H-27, C. freundii
GN 346 g1k D cephalosporinase 2%} LCix CBPZ (% CMZ, CTX,CEZ THEREETH » o

Pouch S » FICEXEH 100 mg/kg % i.v. 5 Lick 2 oMdis X OB REY ME
Lic# R, P.vulgaris T-178 BHFED CTX ¥R\ e HEF oMW EREC L 5B L
AEBDLRED 21e —75, CBPZ OBRHBEPMERIEERE &L BRBHICEBDHhIh -
5%, E.cloacae H-27, P.vulgaris T-178 R{TD CTX ZIEMBIICH~NESHEB LI, ¥
CMZ Ciy E. cloacae H-27 R§B%C, CEZ T TRTORRBICE V- TEKOFEENBD LRI
Moty COREOETIIEREBRED -lactamase IZ X » TMASMEIhicich i Ex bR, in
vitro @ B-lactamaseiz i3 5 KEM DR invivo K RBRTHLDOERBbh 5,

ji%, Cefoxitin (CFX)V, Cefmetazole (CMZ)?,
Cefotaxime (CTX)® o5k 7afics +r* o %d5
VRTHAP A b+ o4 s /EXATESLDE7 2
AFINMB IR CTH D, AM f-lactamase KRN LTH
WREREERRTC ERA0 h T\ 5, Cefbuperazone
(CBP2)" ks ThHWRER LR T LA #E S
TwaM, EEL1IXX 5K cephalosporinase (CSase)
REELRORER TR IV EOHEMRER T K T 5

-CBPZ nREH LM LciR, CFX, CMZ, Cefotet-
an, Cefazolin(CEZ) X h@h T\ 5t BHHMITL
T3,

%z, 4E CBPZ, CMZ, CTX, CEZ % fi\s, in
vitro ¢ o B—lactémase TR 5REENESAIC Y
DISERBRT B DWTRHE LML D TEDORK
HE+TE, 0 '

1. ¥E&IVFE

L R

Cefbuperazone (CBPZ, Z L3 T3), Cefmetazole
(CMZ, =3t), Cefotaxime (CTX, ~FA Py
) Cefazohl.i-;(—éﬁ: BRELTD, Cephaloridine
(CER, BE¥R), Ampicillin (ABPC, ZIL{L¥TH%)
CRA L, s, ROk ARAR LI

2. (ERIEE

B Mk T 5 Enterobacter cloacae H-27 (CSase
EE4EW), Citrobacter freundii GN 346 (CSase E4£ M),
Proteus vulgaris T-178 (CXase E4H) 3 LU Kleb-
siella pneumoniae Y-4 (PCase EE4A#) A\ 1o

3. B-Lactamase DAY c o

Brain heart infusion broth (BHIB, Difco) T 37°C,
18 FefIssse Lo M ¥ M BHIB 311k 10% /e’
I5gEML, 37°C TRRERYTiIc> 1, 3HHE,
4 vFa—%—LLTABPC ¥ S0pug/ml Tied X 51
HmIL, SHic2REMREE Y TVRO (10,000g
x30min) K TH#E LI, e K. pneumoniae Y-4 T
% ABPC o FHpmxfTisbleh ot Bohic B %
0.1 M phosphate buffer ‘(p.b., pH7.0) T2 EIZ#E L,
BUOME p.b. BB LI, K\ THEHEXYKS T CHBEE
BEFE L7, 10,000 g x 30 min D3ty Bl % B R &
Lo EHICKEMIL CM-€7 5y 7 A5 5 & TfTis
>71s

4, pB-Lactamase {E{EDRIEE
T i/ ma— FEYe XU UVED TR, 30°C, 0.05
M p.b. (pH7.0) thT14Mic 1umole DREY 7
THDOELELBEEREY 1unit L L,
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5. MMRRP IR 5 RAOREM:

FLBERA 9 AT 50 pg/ml 1278 % X B I AMFIED 1
BRI Lictk, 87°C TS v o <=t L, BMAICY
V7Y v IRiTFioto RBBELICSROR A 5/ —
AR BB Y b= t, XL (1,200 g x 10 min)
LW OEFIMB L Bioassay ¥ETHE L1,

6. 9, bAEEME pouch DIEN

{1 130~150g @ Wistar Rt 2 » + OWHEMN
iZ 25 ml DWMEEA LT pouch kL, chicl
% ra b vk aNTHMRNM 1 ml A LTEMNE
W e B LT, RENERA DA LiE, 7
Bh5\ &9 BfkicRIAICHE LI,

7. Pouch M D » MiT R MNP, BEHBDR

ERE

CBPZ, CMZ 35 XU CTX #&5BTi% pouch {F} 9
A%, CEZ #5HTI7 B#IC 20% o5 vicRlL:
E.cloacae H-27, P.vulgaris T-178 ¥ XU K. pneumo-
nige Y-4 *Fh¥h 5x10%cells/pouch, 3.5x10°
cells/pouch, 3,5x10%cells/pouch s B X5 ML
120 1BEMEIC £ KA O 100mg/kg ¥ ThEh i.v. #
5L, SEMCIEMIRY HME, pouch 253 H WY
BER L7 MBIKS TRk B %, &0 (1,200gx15
min) CHMWEIME LI, ¥, BHRIRREKESLC
RO 2 & ) —LEMLRD (1,200 g x10 min) 4>k
Tl otco WTRLMBENTE X TKO T CRE L,

8. Pouch NAFEEAITE

Pouch WAEHORER, 17 CRIRLI-BHEDO—
A EBAEKCTHYSICHRL, Nutrient agar (NA,
HB) Bk L, 37°C — SR EDav=—%h Y v
r LT

9. IEFHIMEERIERE

CBPZ |3 K. pneumoniae ATCC10031, CMZ, CTX
{3 M. luteus ATCC 9341, CEZ i3 B. subtilis ATCC 6633

YREMETHER—A=F R 7 ETRENEY T
foo MMEMIZINOBA Y » 11N (PHT. 4 CHK)
¥, BHBOGR 50% D27 —-14%1/15Mp,b,
(pHT7.0) TR LY t¥, F4A2XA5/-1%
BrETBIH7 9 BPT 30 HMERLIS V-
ik h 2,

10. BRWELRE (MIC) OME

£RH D 2 BHR*F% &L BHIB dric BHIB ¢—
AER LB 107 cells/ml 1275 X 5 iciEML, 37
°C, 18 BSRNME M MIC L ¥ L1,

II. #&

1. %M p-Lactamase 12545 KEM

AWM FD B-lactamase 2%+ 5 CBPZ nKEH
% CER oA MAERY 100 L L5 mAHREE
TH®¥H L, CMZ, CTX, CEZ L {1z, EDERY
Table1 1ZiRT,

E.cloacae H-2T 1% D CSase =% LT, CBPZ i3
LEET, %X\ CMZ, CTX Thb, CEZ it CBPZ
ZH 5,000 fE£11 E45 - Ty Pz, C. freundii GN 346
%o CSase 123 LTiz, CBPZ, CTX>CMZ>CEZ 0
RICEETH 10 P.vulgaris T-178 g% D CXase i
%1+3 CBPZ, CMZ n&E#ix CTX, CEZ Ki~H
S@h Tz, ¥7- K. pneumoniae Y4 f1 %O
PCase 1§ LT% CBPZ, CMZ it CTX, CEZ X H{
hf:fﬁ&tﬁe Lto

2. HEMEHEPCRT I EMORER

£ AR 5 ERORTH L i LIciRE
Fig.1 &R,

CBPZ 3 E.cloacae H-27 DR XH+hT 4 BAKE
FEEOETHARLRILL, M0 3FHEOHMEEHT
RIEEOETRIZEA EBD LRI 27 CMZIRP.
vulgaris T-178, K.pneumoniae Y-4 OEEERHHTIX
RETH»1=pt, C.freundii GN 346 DHEREEHHP TR

Table 1 Stability of cephem antibiotics to 8-lactamase

Cephem E. cloacae H-27 C. freundii GN346 | P. vulgaris T-178 | K. pneumoniae Y-4
ibioti MIC? MIC MIC MIC
Bl T L Gl | VT g | VT (/)
CBPZ |<0.01 50 0.01 50 <0.01 100 <0.05 6.25
cMzZ 0.04 ‘100 - 0.10 200 <0.01 12.5 | <0.05 © 6.25
CTX 0.10 50 0.02 100 23 400 0.32 3.13
CEZ 53 >400 60 >400 | 267 >400 10.9  >400
CER 100 >400 100 >400 100 >400 100 . - >400

» Vr means a relative rate of hydrolysis, taking the CER hydrolysis as 100 (Substrate

concentration : 100zM).

» Viable cell counts of inocula suspensions were approximately 107 cells/ml
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Fig.1 Stability of cephem antibiotics in crude enzyme solution

—o— CBPC, ——x=— CMZ, —— CTX, =t CEZ

Initial drug conc.: 50ug/ml

Ecloacae H-27 Cfreundii GN346
(2.96 U/ml) (0.13 U/ml)

100, 100

Fig2 Serum and exudate levels of CBPZ after
100 mg/kg i.v. administration to rats with
infectious granuloma pouch
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o Ecloacae H-27
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& K.pneumoniae Y-4
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E ! RS
N
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Each point represents the mean for three rats.

ARM%ICH 30% i L, X5 E.cloacae H-27
OEBREH T 1 BRI, & Lo CTX
% E.cloacae H-27, K. pneumoniae Y-4 DEEEREK
TR 2 BERLII, P. vulgaris T-178 DB R F T
RIBMUACEE? 2L A LK LI, C. freundii
ON346 DB R P TIX LB RETH D, ABME
REWTHH 60% DEMI BRI LTV Ao CEZ 138D
TRETH Y, WFhOMBEREFCITH 1RRILL
ﬁkﬁﬁﬁiiﬁk Lfio

3. Pouch YRI5 , b iTdsiT B LB H &K

B

Residual activity (%)
s
3
L)

P.vulgans T-178 K.pneumoniae Y- 4
(0.24 U/ml) (0.46 U/ml)
100 YO YD Y Omenen O 100, . s 4
‘504 50t

c_"h_'é_—l —

Time (hr)

Fig.3 Serum and exudate levels of CMZ after
100 mg/kg i.v. administration to rats with
infectious granuloma pouch

100~

¢ Control
° E.cloacae H-27
50k x P.yulgaris T-178
~ & K.prneumoniage Y-4
E ----- Exudate
g Serum
°
R B R e
PRt
----- A
£ sf
1 1 s L )
1 2 4 6
Time (hr)
Exudate levels for Ecloacae H-27 were under the

limit of assay.
Each point represents the mean for three rats.

Pouch RE&¥ 5 » b IC&A KD 100 mg/kg # i.v. #
Sl 2ofibRESIVUBH KD REYAE L
(Fig.2, 3, 4, 5),

MPREHRSIL P. vulgaris T-178 Rt o CTX #»
BRWCTWTFh oA & b ICRIE, FERRBMICKE R
ElZ@bbhich -1, —F, BERTRE#EBIZ CB
PZ TIIRRHTY, JERBPBERICEZRBD ORI -,
CMZ T3 E.cloacae H-27 %« T, CEZ Tix\v-Th
DREGPF & b ICEFHF 5 30 Kk SBRHEBRA (CMZ,
CEZ t %1 3.13 pg/ml) LA FTH-10o CTX Tig P.
vulgaris T-178 BB THLMICHE L, 2RHEE TR
BHBR (0.39 gg/ml) LUITFThHo7Tco Ec E.cloacae
H-27 BRPH CIIERB BT H~NETESEB LI,
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Fig.4 Serum and exudate levels of CTX after
100 mg/kg i.v. administration to rats with

infectious granuloma pouch

100 ¢ Control
o [ cloacac H-27
50p- w P.vulgaris T-178

& K.pncumoniae Y-4
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Yo}
g st g
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1 2z y B

Time (hr)
Each point represents the mean for three rats.

4., Pouch WA

Pouch BHEEHBENERICEBRE S RE L1

Fig.6 ©wiRT X 512, K. pneumoniae Y-4 Dif4A CB
PZ, CTX, CMZ i3 BEaicfEA Licnd, CEZ TRED
FRRED bieh -1z, E.cloacae H-27, P.vulgaris
T-178 BREBETIZ TR pouch PIREH MIC i@
LT edbdh, BXRALLCRENERALL
Mot

111. *# -3
— BT 2 AERDTa it A v 3o XY HTHN

SEPT. 1985

—_—

Fig.5 Serum and exudate levels of CEZ after
100 mg/kg i.v. administration to rats with
infectious granuloma pouch

200 (
100F ® Control
o Ecloacac H-27
x l.vulgaris T-178
50+ & K.pneumoniac Y-4
E ==~ Exudate
g _ m
o L bbb et ST AR
£ 10} B
Y
£
1 — . 6
1z 4 6

Time (hr)
Exudate levels for E.cloacac H-27, P.rulgaris T-178 and

K.pucumoniac Y-4 were under the limit of assay.
Each point represents the mean for three rats.

DAL TP A b I /7 X% FETHE7 24
Fi X &M f-lactamase (X LTKETHHZ LA AL
RTVWBMA, Raid Ta frics o EvHT5 C
MZ, CFX i CSase iz X h &D B-5 7 2 2B p kS
MEnBZ LY RAREI v <+ 757 4 —, FHER
RAR2 p AL ECHEB L, B-lactamase ZREE VD
ATUVAEABCE W TLEDORERIZENDD LY
#MELTV5Y, 4@ CBPZ, CTX, CMZ % X ¥ CEZ
¥ BT, in vitro TH& M f-lactamase 1= 5 KE
BIVEREBPORTER LN LR, CBPZixC

Fig. 6 Bactericidal effects of cephem antibiotics against various granuloma pouch infections in rats

Drug : 100mg/ kg iv., n=3
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MZ ERRERETHET LAHMBEh, SHKA MY
£ /EEATH CTX XD VRETHDH S ENBOH
ol

&%, R412 CER 33\ 1 Penicillin G Dk 5
PERE LR KA WREET f-lactamase 12 5}
PEEHYRRLALTHER, KREVWHRATV R
Hew\»Th, f-lactamase EIC X - TRNKIMER
Fh LR BEEBTILENDS D ThbD Fig.2
~5 IR L EBEE R I 351 5 EAIM OR B O XL

p-actamase 1C3t 5 RN MKY WEROBORI: I, |

ARyWHo p-lactamase EOKEL TS0 L %
1bhB, ML CTX, CMZ @4, E.cloacae H-
21, C.freundii GN 346 i3 D f-lactamase IZ®+% 1§
HMAMRREIR SR EKX BTV 1 2HE
+ ENRETCORTEMCEN DS &, THITHK
%, BORER CBPZ kKk\ T E.cloacae H-27
EMXEP CETEROETALLRD b, £0
REROZZE MK RO p-lactamase &k (E. cloacae
H-27:2.96 U/ml, C. freundis GN 346 : 0.13U/ml) 1=
£ b0LEXORD, SEHAMREPTORERD
EREATRLEY, EBREPCESVWTLRARORAMRLAABL
hTwab,e

LIAHT, BB OENBREYRET ST L2, X
HoRsR B5HE EPHXEXDLCEERILT
HON, BERE X CORPERRE D p-lactamase IZ X
IMMERIRLERRAbA TV VWIS KB b A
Bo COLAYER LT Boon 52 S. aureus, B. fragilis
PRV AEREREA D Amoxicillin (AMPC) #&
EXRET 5B, PCase ¥HETH275 75 vMEkv+v
7Y v yEBCML THEETL> T\ 5, TORE,
AMPC BRIt~ AMPC k7575 vE§tBED
Hngv AMPC RERB LA EEBE LTV 5,
o bYiggh AMPC BREYRELE, 7275
77 /BEET CREELABOhB I EERE L T
5o ThbRWTh & BREFRBAICFLET 5 EARD
flactamase #? FHIKFBE LTCWBZ L R T
340TH%, ZOMELOMEAY & ¥ 2 T Xerrr
6% Cefuroxime (CXM) & CEZ DRRERBERAIA
OBTHIRiFT p-lactamase DEBIOWTHRE %
fisTw3s, Findt f-lactamase A E % 10° EE
lLk??Zﬂ}&ﬁﬁ#&%?»f CXM L CEZ A%
WELRLZ S, WIFhbIEmAR & S LAl
BYRLAC L%, 7= 10° EEELAS » b paw &
Re7rTit CXM 28z LR e -1k, C
ZRoThiRBBRRLTFCh -7z Lr G LT
dot0r EIRRNE YL i B & B-lactamase B D

ST Htcd, f-lactamase ICREE I KA DR EHE
TFHBZ LY BBRL T\ %, LRcAtsT S-lactamase
Rt REK OB\ RAORAXRGES, SHFTH
BT LRBECHRINDLIHTHS,

4@ CBPZ o in vitro TD S-lactamase I2x}3 5 &
BN in vivo WO LT\ A LB bM Lot
», CBPZ o f-lactamase 1=¥¥"2RKEMHMN S-lacta-
mase CH LT REEVHLATWAMiO+7 < aF LK
REDLIHBBTERDY, ¥P invivo CORE
MDY, compromised host DML LIt & D
LORERTINRGBOMNERTE L5 TH S,

X »
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IN VITRO AND IN VIVO STABILITIES OF
CEFBUPERAZONE TO VARIOUS B-LACTAMASES

Yasuo Wartanaxo, SHiNzasurou MiNaui, Nosuyuxi MATsuBARa,
Tosuiniko Noumt, Harumt Araxi, Taxassi Yasupa,
Axira Taxa! and Isamu Saixkawa
Research Laboratory, Toyama Chemical Co., Ltd. Toyasms, Japan

In vitro end in vivo stabilities of cefbuperazone (CBPZ) to various S-lactamases were compered
with cefmetazole (CMZ), cefotaxime (CTX) and cefazolin (CEZ).

The stabilities of CBPZ were superior to CTX and CEZ against penicillinase derived from XK.
pneumoniae Y-4 and cefuroximase derived from P.vulgaris T-178. Furthermore, CBPZ was also more
stable to cephalosporinases produced by E.cloacae H-27 and C. freuadii GN 346 than CMZ, CTX
and CEZ. These results were well reflected by the stabilities of each drug in crude p-lactamase
solution. When single doses of 100 mg/kg of CBPZ, CMZ, CTX and CEZ were intravenously
administered to rats with granuloma pouch infected by E.cloacae H-27, P.vulgaris T-178 or K.
pneumoniae Y-4, the serum levels of each drug were not largely affected by the three infectious
organisms, except those of CTX for P.vxlgaris T-178. Although CBPZ in granuloma pouch were

_hardly affected by the three infectious organisms CTX for P.vulgaris T-178 and E.cloacae H-27
were apparently lowered, and CMZ for E.cloacae H-27 and CEZ for three infectious organisms
were not detected at any measured points, presumably as a result of hydrolysis by the bacterial
B-lactamase at the site of infection. '

These results, therefore, showed that the stabilities of CBPZ were superior to CMZ, CTX and
CEZ against various S-lactamases in vivo, as well as in vitro.



