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Oxacephem Wit #K 6059-S @ 2 5 A et W % G-lactamase
T B RERE 2ORMERICRIZTER

HERMA-FB L
T MR A AR

Oxacephem Mtk TH % 6059-S DEMY 7 LMiMichkT S S-lactamase ILMT SKE -
H%, BOLEH:E bioassay HTHMEM Lit. 6059-S iz, BRI LY 16 MO T ~TONR THKS
MESIBC L1, QB U R BFEKOVTHhO B-lactamase KN LTOEETHSHL

%wbﬁﬂc Lze

6059-S i1, lllsﬂ;b\f“mz&y F%Hb, B-lactamase FRETIRENERICHLT 6&*
ABERER Lo c@btm%wcsbjfaﬁwi. 6059-S @ B-lactamase HEHICEET 2 L%

Zohi,.

' 6059-S i3, cephalosporinase HDEFRDEM LMW HET RSB D, ERLANICHRE
Tz ShiciBs, HUHELR L. COMERRIR, BFC-TRREESEHTEICL
@bjmmfgac&ngntoLmb,g;ms%%s%be#t»ﬁﬁs%rﬁ(t.E!

IRERSAICHETT LTk

ﬁ”i

A

JE4E, B-lactam %lcﬁ?éﬁﬁmﬁﬁ)!&ﬂ&##ﬁlcﬁi )
THY, BREOEKUMELE > T3, ERORERBO
BRTHICEBELEZ SN TV ADIE, B-lactamase DELT
5P, BWEAMMD B-lactam DO KLEH 2, WOHLEYE
T B-lactamase A EEL LT3,

75 ARUEMOELT B B-lactamase {3, FEMICBHEICE
ARBRBETHY, TORREN, YEIEHWETLICES
(ABEMERENATV A, TOXEHRMIC X->TROD
SHEILKEHBTHLLNTABY, i) Cephalosporin i
L& DEM DR cephalosporinase, ii) Penicillin $ic %}
L& DEEDR L penicillinase, i) WHicH LRABEOEY
EROBE,

BYRICXT 2 B-lactam Ko B HE KET 3 piCi,
LhoDBRINT DD RELUERCEBELATHD,
COREBMDI-BIC CNET 2D FABLENTERSD,
A& TI, 6059-S, 78-[2-carboxy-2-(4-hydroxyphenyl)ace-
tamido]-7a-methoxy-3- [[ (1-methyl-1H-tetrazol-5-yl-thio] -
methyl]- 1 -oxa- 1 -dethia- 3 - cephem - 4 - carboxylic acid
disodiun salt @ S-lactamase ICX$49" 3 REY, ERicONT
A, ehooRBEhicHT 3F5ERY LEOTHET 3,

MM LELFE

1. EREH
E. coli ML 1410, E. coli ML 1410 RGN 238, K.

pneumoniae GN 69 13, TEAZRETHREMHER(L
EHELD A5 8N, E. coli W 3110 RTEM, E.

cloacae 214, E. cloacae 53 {1, Eli Lilly #xbh 4%
dhi. enfhid, HFENERAEHRICREINTVS
BRAMmNkER O, BOBKDSS, E. coli ML
1410 #RAM LT3 RATZEOHE® 5 REFH
3k B-lactamase AW TH 3 T L BRI ORI,
E. coli W 3110 RTEM, E. coli ML 1410 RGN 238,
E. coli 17, K. pneumoniae 30, E. cloacae 44, E.
aerogenes 15, C. freundii 31, S. marcescens KL-
50 TH 1o RDEKICOWVTI}E, TOHETIRRHEA
FERHTERE o2,

2. BMXE

6059-S (Shionogi, Lot. No. FW 12-73 F), Cefa-
mandole (CMD, Eli Lilly), Cefoxitin (CFX, Merk-
Sharp & Dohme), Cefuroxime (CXM, Glaxo),
Cephaloridine (CER, Shionogi), Cephalexin (CEX.
Shionogi), Cefazolin (CEZ, Fujisawa), Penicillin
G (PCG, Nippon Kayaku), Ampicillin (ABPC,
Meiji Seika), Sulbenicillin (SBPC, Takeda) %%
U7z Nitrocefin (87/312) i3, EHFRRNERELHTE
BRI bDERN.

3. pB-lactamase MSOWAY

(a) MWXEZOWMY : SHMucER T3 (B
K %, BEHKICIZ0.1M Y By Y v aEERK (PH
7.0) 2R\,

JEF MR B-lactamase EAH (E. coli W 3110
RTEM, E. coli ML 1410 RGN 238, E. coli 6, Kleb-
siella sp. 363, K. pneumonsiae GN 69, E. aeroge-
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nes 10, E. cloacas 53, E. cloacas 92, E. cloacae
214,:S. marcescens HIG) 12, 37°C T 18 FyMIME
=Rk, 4°C, 3,000 Xg, 20 SHMIORLIIMTRE L,
PERT—ER%R, BREEICEUTHESROMN K
(LR 1/4~1/32 &, HMMBICAVS W AR,
1/150~1/300 B TR L, X®T 2 H0EFHH
L7c (Sonicator-150, 20 Kc.. RENEM) .

#WH B-lactamase EELW (P. vuigaris 31, P.
morganii 8, P. retigeri 5, P. inconstans 31, C.
freundis 27, P. aeruginosa 30) i3, 37°C —% R
B U BRI T 10 fSIKBRL, 37°C T2 K
&S5RI, PCG % P. asruginosa 30 QiRAR
KRET 1,000 pg/ml, fHOEKORE 100 pg/ml
mx, WC2HMRE SERL, RRCKEL, —E%
L, BERBER LK. o

BB LAME 4£°C T 33,000 Xg, 30 HRIRLS
ML, TOLWERRFAL, #ATAET -18CK
FRERE Lo - ‘ \

() BIMNUMAOWMY . E. coli W 3110 RTEM

BLU Klgbsiella sp. 363 OB RERIZ, DEAE-

Sephadex A-25 # 7 A% RN THMEN L1, 0.01 M
NagHPO,-KH:PO. (pH 8.0) it L TET LicBER
ER%E, ABEETEELLES 5 AN L. R

fij# 180 ml & 0.5 M NaHPO,-KH.PO: (pH 6.2) :

itk BEARTHEHINS FEHESZED, 0.1 M
VYBRAY Y LABRER (OH 7.0) KHLTHEFL, &
HAT3%T —78°C KRR Lo

E. coli 6, E. coli ML 1410 RGN 238, P. vulgaris
31, E. cloacae 214, E. cloacas 53 ORBERERH,
CM-Sephadex C-50 # 7 4% R T XMERD &4
TV FHHM LI, 0.01' M Na;HPO,-KH,PO, (pH
6.6) 3t UZE L HRERIERE REERCE&LL
K7 AREML, REHKCRREENEEOH LA
%, FEEHK 180 ml & 0.5 M NaHPO,-KH:PO,
(pH 6.2) it&k2 MENETREENERHL, Fik
ES% 0.1 M U vEAY v 28&%k (pH 7.0) et
LTEIL, EAT2XT —78°C ICH#sREE L,

4. P-lactamase ;EMDIIE

BRI 0.1 M ) YER Y ) v AEHHK (PH 7.0) %
R,

() Bioassay % : Microtiter § U7 L — b L CR¥
RBWE 2 ERIIFRL, SFORRERDICRBOR
BRIAN A BB T 250 pg/ml MNZ i, 37°C T 2
ARG, E. coli B Z#EM L T3 agar well 3
TREXAREAE L. REiCBREXRE, #Eic
BRXERBONMET 0 v b LERD S KR 50 %

RiE(LT 2MXE%ERY, CER 2XMic LTEEME
DHENMIKMMREBER D 0

(b) ERILMEH : Nitrocefin 2 XR & LTHV 2B
2, B-lactam IMOMBUCTIES 490 nm TORNFED
WMEFA LW, thoRHOBEIR, KABRRORDE
FIA L TRERTEHENE L ®, BEEORLEMK
HRERBICHRET 2 AMITKRD &SI LTRD . 8-
lactamase T KMINBVRYDRAIZ, BHEO®H
BXRATELCKBENRKY ERMRDED L D%
2Ry b D 40D R, AMCEMM Ui, 6059-
S & CFX i3, B-lactamase iCRETHZDT, 0.02
N NaOH TEL2ICKBRLT, AREERD2?,

BEXBUBIE, 30°C DAEERI AR L T vE—
LAHEHEE 200-20 D2k &~ hiC RO+ 2
Ny PRCTE oo +axy M, ZEREICIDE
B 1mm, 3mm Fi2 10mm DSDEM. B
5L 30°C iCfuill LT # O A BEBERKIC 1/10 RO
BEXSHREMA B C LickD, RSB L. B
EZROBER, HICZLbOUVRD, KR LAEY
Ro\AKPICED 1/10 ROBXE®KEMA, KB
Wtk 5 FLAN DMK REBEETE Lo BXEDEAL
ZHIL 200 £ LERH THERL, MKIBEEER
Hl7o LINEWEAVER-BURK pldt »5 Vmax, Km ¥
KU Ki 2K Lo 58, BIMREREAOLRE
2, MXLZENLDID 0.001 % O¥FFvEMAT,

5. 6059-S (A DMK

6059-S % &4 L7 B-lactamase MG dicinz,
30°C T4 % a~x— L, BEEHIC 2ml ZEDHL,
1.1 mM Nitrocefin @ 0.2 ml (BZKRE 100 sM)

IR, BOREHCIKSMREBEENE Lice AUV

6059-S OMBEFIL, Fig.2 KRLIEELHTHZ. MR
iTid, 6059-S DRVIC 0.1 M ) VEREFHAMA 7o

6. 6059-8 FARDBIFICLSEAM

B-lactamase [JESHERERERH 2. 6059-S OB
#&MBEIZ, E.coli 6 DBERODEAIZ 1 uM, E. cloacae
214 OREEDEAIZ 0.2 uM ZH V-, BEX L 6059-S
DBEAWK% visking tube diicAh, 4°C ¢ 0.1 M
YV YBRAY) Y ABEKR (PH 7.0) Ty LEN LIz, &
wAKIZ, 24 BRIMEIC 2 @& DX Tco O BERT (B
& 6059-S ZBA UicES), 24 F5id, 48 KRfgEITH,
BITAMRKD P-lactamase FE#% CER 100 pM 2%
BT UTBOEEETRIE Lo X, 6059-S b
ICREREMZ 2 PARR CREE L,

7. HBEHOAE

B AR LFRE PO I > TR/DREF LM B
MIC) #RI%E Lo
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FIF bV A4TL 3 M (KD T—-ARRERL
PP, RESHIT 1,000 451K L7 (K 100 cells/
ml), HEAKD 2 ENRMERIE S OBREMET 1 27
REREM Fic, WRZERERT—BLE (W1 L)
AR L, 37°C T 18~20 RymsEam, MIC A %
HIE Lo ‘

R %

1. B-lactamase (LT dREE
Bioassay ¥:THIE L7 6059-S @ B-lactamase iZ

3B LEMA MM L e LT Table 1 KRL#E, €
DFETIL, 6059-S DRE(LIZ, ¥ -7 MKShT,
COHMRIR, YOMMD B-lactamase I L TH%
ETH-7o —F, CFX & B-lactamase ILKET
Hotes, E. coli 6 & E. cloacae 92 O cephalos.
porinase ICIZMKIMEZT - B LI-HiERD S
£TI2, 6059-S DAA, XD B-lactamase ikl T
SINKIRAESEF 18D > P20

wiT, WOrEH:T Vmax, Km 28%E Lz (Table
2o ZOBE, TRTEIRRBALEA LIz, LOF

Table 1 Stability of g-lactam antibiotics against -lactamases

s Relative hydrolysis rate®
oures of Hactamase 6059-S| CFX | CXM | cMD | CEZ | ABPC

E. coli W3110 RTEM® <1 <1 3 93 66 | 200
E. coli ML1410 RGN238™ <1 -1 107 - 53 700
E. cloacae 53 <1 <1 12 57 81 250
Kilebsiella sp. 363 <1 <1 47 100 120 370
K. pneumoniae GN69 <1 <1 <1 23 22 370
P. vulgaris 31 <1 <2 107 66 120 53
P, inconstans 31 <1 <3 <1 <1 100 <1
E. coli 6 <1 6 <1 19 81 5
P, morganii 8 <1 <4 <1 18 170 10
P. rettgeri 5 <1 <1 2 3 81 <1
E. aerogenes 10 <1 <2 <1 3 62 1
S. marcescens HIG <1 <4 <1 s 210 <2
E. cloacae 92 <1 2 <1 8 62 . <3
C. freundii 27 <1 <3 <1 <3 120 <3
P. aeruginosa 30 <t | <1 <« 4 | 12 8

a) Hydrolysis rate was determined by bioassay and values were expressed as relative to
an arbitrary value of 100 for CER.
b) Partially purified enzyme preparation was used.
c¢) Not determined
Table 2 Stability and aff{nity to p-lactamases
Source of s 6QS9—SK . CFX CER CEZ | . PCG ABPC
plactamase® | € Vmax i Vmax® Km | Km | Km Km Km
. , a (M) 'max (uM) Vmax (uM) Vmax (M)~ Vmax M) Vmax M) |
E. coli6 Ib <0.04 0.36 021 12.6 | 100 ) 750|130 1,400 | 33 -f 20 | 17 8.2
E. cloacae Ia <0.01 0.062)  0.02 |0.38| 100 | 670 | 170 2,100 0.99‘ 20| <0.1 -
P. vulgaris Ic <0.05 39 <005 | — | 100 | 170 | 440 | 240 91 ' 11 11 71
E. coliW3110RTEM | Na | <0.0§ 810 <005 | — | 100 [ 790 | 14 | 500 | 73 | 22 {41¢p #9728
Kiebsiella sp. 363 v <0.03 | >1,000 <0.03 | — | 100. | 180 | 60 29 {160 70 | 180 130 . %
E. cloacae 53 IVa | <004 150 <0.04 | — | 100 [190]| 12 9.8] 99 20 | 94 a3,
! 8199 | 8 sat
a)  Enzyme preparations used were partially purified. 1Ay
[EEeh

b)
c)

RICHMOND's class

for CER.

Hydrolysis rates were determined by spectrophotometric assay at 30°C and values of Vmax are relative to an arbitrary value of 100 -

= U8 . S



VOL. 28 8-7

Fig. 1 LiNeweaver-Burk plots of the @-
lactamase hydrolysis of CEX in
the presence of 6059-S
Partially purified enzyme pre-
paration of E. coli 6 was used.
The concentration of 6059-S : 0.9
M (A) , 0.6 pkM (&) , 0.3 &M
(), 0 ()

1/V (1/A pM/min)

1 b 1 1 1

1 2 3 4 5
1/S (1/pM) X100

®ETH 6059-S DiNkMRIE, EOoBRICHLTHE -
T BEINE -1 —F, CFX i3, E. coli 6 &
E. cloacae 214 @ cephalosporinase TNk X 4,
Table 1 DR EIBIZ—H LTV,

2. B-lactamase (CXTBBEEAER

Fig. 1 Kzo—f%ERLI &SI, 6059-S i3, HE
ERFFCRFRFICONZ SN BA, BREEE NN
IZHE Lz COMEFADS Ki 2K Table 2 i
RUL7o 6059-S |3, penicillinase et L Tidk X735
Ki {#%xRL, BEMMOBEH N EMNbh-7ce T,
Klebsiella sp. 363 OBtFiL, 1ZELALHMEINLD
»720 —F, E. coli 6, E. cloacae 214 @ cephalos-
porinase Zi2 ¥ Km f& & H#k UTHEFITNKIE
%R L, 6059-S (2, ThoOBRITITHEIHE
o> T,

6059-S & IBsMkiud Lie 5 i B-lactamase &%
30°C THOMLDHA VF 2X— T BK, ZORH%E
EX TBEEHICRIZTHBET~ (Fig. 2. &0
B-lactamase DIFAIC bR & IITPAFE DT L 123,
#ic, E. coli 6, E. cloacae 214, P. vulgaris 31 ®
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Fig. 2 Time dependence of A-lactamase inhibi-
tion by 6059-S
Enzyme and substrate concentration :
E. cloacae 53-150 uM (@), E. coli W 3110
RTEM-500 uM (M), E. cloacae 214-0.022
uM (O), E. coli 6-0.11 uM (WD, P. vul-
garss 31-20 uM (A)
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Table 3 Recovery of 6059—S inhibition by dialysis

Dialysis time Enzyme activity (% of control)
(hours) E. coli 6 E. cloacae 214
0 2 4
24 22 38
48 56 69

cephalosporinase LB TTDREMNKEM-70 E.
cloacae 53 ® B-lactamase Ti, AFDOETHDT
MCRONIITT EII - I,

E. coli 6 & E. cloacae 214 DRI WBEAFN
WT, 6059-S (T & BB RIGHILE D EHTIC K B EIE%E
JH~tc (Table 3), 48 MO & T, E. coli 6 OFf
*T 562 MK L, 6059-S ik AREIZAHHITH
-7,

3. p-lactamase FEAFICXIT S MIC

Table 4 iz, B-lactamase % EEH T 5 MR
X392 6059-S @ MIC % (b3 & etk L TR Lico Kleb-
siella sp. 363 & E. cloacae 53 %< {kd penicil-
linase FEAFICIZ T RT R AFMH BT EMERIN
TH3h, hoDEd GVl DEICHLT, 7
Bk @ B-lactam #: (CEZ, CER, SBPC. ABPC) 2
W|HTH-720 HFHIT SBPC 2L DD cepha-
losporinase EABICH LENTHLICT EFllipo 1,
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Table 4 Agar dilution MIC against gram-negative bacteris

L)
Test organisms mic® (ug/mD

6059-S | CFX CEZ CER SBPC | ABPC

CSneb)
E. coli 6 0.78 50 25 25 100 400
P. vulgaris 31 0.20 3.13 | 800 1,600 125 800
P. morganii 1 0.20 6.25 | 400 400 100 400
P. morganii 8 0.20 12.5 400 800 25 200
P. rettger 5 0.10 | 100 1,600 800 3.13 200
P. inconstans 31 0.10 313 25 200 1.56 25
E. cloacae 214 25 800 |>3,200 3,200 800 3,200
E. cloacae 92 12.5 800 1,600 800 400 1,600
E, aerogenes 10 6.25 200 1,600 800 400 1,600
C. freundii 21 020 | 400 400 200 12.5 200
S. marcescens HIG 0.20 6.25 | 800 400 | 625 25

PCase”
E coli 179, 0.39 6.25 25 200 |>3,200 | >3,200
E. coli W3110RTEM® |  0.78 6.25 6.25 25 [>3200 | >3,200
K. pneumoniae 30° 0.39 625 | 100 200 [>3200 | >3200
Klebsiella sp. 363 0.10 3.13 | 1,600 400 [>3200 | >3,200
teitiint E. CIMW‘, 53 . 0.39 125 1,600 1,600 >3,200 3,200
E. cloacae 44° 020 | 200 800 800 |>3200 3,200
E. aerogenes 15 3.13 | 800 a0 | 400 [>3200 | 1,600
C. freundii 319 010 | 200 | 50 200 |>3,200 | >3,200
S. marcescens KL-50° 1.56 6.25 | 1,600 400 |[>3,200 1,600

»a) Inoculum size was one loopful of 10¢ cells/ml.
b) CSase : Predominantly active against cephalosporins
PCase : Predominantly active against penicillins
¢) p-Lactamase produced was mediated by R-plasmid.

—%, 6059-S X, ZhoDEDABHICH Lk lactam ¥ T $3%%, 7a-methoxy # i, peni
H%ERULT. L L, cephalosporinase % E4T 3 cillinased K U¥ P. vulgaris @ cephaiosporiﬂap&lc
E.cloacae 214 3 LU 92 it L Tid,  HBERIES L MIC R UTEDERRIC KRBRHTEZOEE) T
fE%R L7 CFX ItDWTi, cephalosporinase & SEZRMERL TS, LirL, QKK a-carboxy]
£HWicd, i penicillinase BEARIC bE MIC ff EERIILOBAICIZ, D cephalosporinase i
EZRTHENBD -1 c LToH3BEEE(IZT I, EOHRBATEL T

* = BB & 5 72 BEO R\ B U BUK DMK

. BEInh3, a-carboxyl i3, #ic, Ta-methoxy
Oxacephem #EHkid, R UMIPEEZHE> cephalos- ET, ELICREELTAMU,-% cephalosporinase

porin AiCH~, —iC B-lactam BOKGEEDE IC LY E TRACKENT 208, Ta-methoxy £O
f¥d B-lactamase IKREETH B, —F, OB 1EWiEAIR, penicillinase & P. vulgaris ét&imﬂ
RiptEiciz, ErEeRicns 2 AEEHE ED 3 R AH UTikEZH%R Lic®, Bioassay an\&ﬁﬁaév
HBLELLNTBE™, 6059-S (3, Oxacephem % SREDRRL S 2 SOBREMRTHET KW BEE
HADHBEDHATH S B-lactamase iICHHd 2 Rz R, 532, R ATk B-lactamase it & 3 6059
e, Zo0ERE, T/205, Ta-methoxy &£ a- -S OIKRSRERELAY, VWTFNOEETH, YO
carboxyl ¥#&% A TAZL LK K-THRBE L B- BRICBTHImAMRIBE ST, 6059-S i3 &
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lactamase ICIERICRETH -z (Table 1, 2)o M
#@io B. frugilis @ B-lactamase H4W®, L
3 T 6059-S %2 Ik4MR3 3 B-lactamase 2RV H
IR TV,

RicaMoND 5 O8iic Lhid, 7 5 aMkimo "8-lac-
tam FEHEiciZ B-lactamase Tk ZITKSME &AM
ERREE L SERNCBN TS YD, & X IKMREEE
NS  THABEREEAYERAITIL, B-lactamase
& BIVKSHROI DL L 1 3 € EDHEL SNB ™,
Lidi->T, B-lactamase OEEE G XN DITH,
ZROICE > TEBRE - e KBEINRN T LM
Lie 6059-S iRZOERMEIZIIMEL T, B-lac
tamase E4&RICNTIMNMAOKIIZ, ECZOD 8-
lactamase’ FEHNEE LTNB EZELONE. ki
L, E. cloacae 214 ® E. cloacae 92 WL Tid,
THODBRICL > TKBRINZVIESHPDLT, b
BA &75 MIC %R Lite ZhoDBAIE, AB
FREEL L MOBRMMFELTHEZ EMNEZLON S
CFX & @-lactamase ITIZHEHI ZET H- 7,
6059-S @ a-carboxyl HiCHYT 5 BBEEF-> T
e, ERUIzE i, P.ovulgaris DIAD cepha-
losporinase T, EEFI/INEL THIAMEINE L
#%bN5, ¥M, CFX i3, Table 1 $ 2 iIGREH
TWB LS, KEEENSVY, E. coki 6, E.
cloacae 92, E. cloacae 214 @ cephdlosporinase T
& o ThKMREhizo Lichi->T, cephalosporina-
se B4R CFX WiEELBS O EVITEIR, LB
B-lactamase +ABEARE L O HEHRDRDICM
KMREFEINE TORENIEL B2 EaNnH5 L
WHEZE—FH LT3, CFX X penicillinase i€id
BLEKECHE ¥ Z bNAH, penicillinase E4E
o 3 #¥i CFX itigtrcH -7 (Table d) 2 b 3
k2, R AFH¥D penicillinase % 43 3 &
NHBENTL S, Bu{kikD cephalosporinase
SLRELL, ThMABEERELHIE > T CFX
MEDORAEE > THNBLEELOND,

6059-S {3, B-lactamase Z{EHMNICIAE T 2 1 (Fig.
1),! ##iT, cephalosporinase . icx} L T EMYEE R
L, ‘o DBRAE RS BAHE T2 & Ki D/
TEDPORPOLTH B, COBMOENER, ThoDlE
Rienl, EXERELSETNS a-carboxyl X%
MLTEBZ B EEZ LN TN EY, ZOEER, BiTIC
X YEES 3D, clavulanic acid DBAERIZHW,
ANHEREAEELONSD. 6059-S Ik BHEL, B
& JticfT Lic (Fig. 2)o CTOHRIL, cloxacillin
%22 clavulanic acid ICXABEETHBEINT

80, B-lactamase HEFICBUVTIZ, 7LD —RHTS
BARDELITH Do

Ch2ET3ic, 6059-S (3, £MoD B-lactamase
et U TR e iR THh D, T OREM:DS 6059
-S O 5 AMYEMITH T B EFAOHM RS b d
B-lactamase MH:MICHT 2 OB Tic S LTV
BEXALNI.

s ]
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THE STABILITY OF 6059-S, 1-OXACEPHEM ANTIBIOTIC, AGAINST
B-LACTAMASES PRODUCED BY GRAM-NEGATIVE
BACTERIA AND ITS RELATION TO THE
ANTIBACTERIAL ACTIVITY

KazunisA MurakaMI and TADASHI YOSHIDA
Shionogi Research Laboratory, Shionogi & Co., Ltd.

The stability of 6059-S against @-lactamases produced by gram-negative bacteria was examined

by both spectrophotometric assay and bioassay.

6059-S was not hydrolysed by 16 different S-lac-

tamases employed in this study and found to be completely stable to either chromosomal and R-

plasmid-mediated B8-lactamases.

6059-S is highly active against gram-negative organisms resistant to other g-lactam antibiotics

and possesses extremely broad antibacterial spectra. It was considered that the advantageous proper-
ties in the antibacterial activity of 6059-S resulted from its highly stable nature against S-lactamases.

6059-S competitively inhibited activities of cephalosporinase type enzymes when it was added to
the enzyme solution together with substrate. Furthermore, the inhibition appeared to be reversible
by the observation that the enzyme activity was restored by dialysis. The inhibition, however, was

revealed to be progessive with time.
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