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L-105 © %% B-lactamase 1 xt3 %R E M D FF{H

hARR— - BHERX
TER¥REBUENERMERAE

BEFALFEHIEE O BOMTE T U5 48D penicillinase (PCase), 5fD cephalosporinase
(CSase) X Zh EFNMMINCEET S B0 Y 5 2atkEB %2 A\, ¥ cephalosporin #| L-
105 @ p-lactamase EABEICTHHEH (MIC) X b, L-105 0K p-lactamase i+ 5%
EHROEREIC KT AFEE T -7, IbIE, 7TEORE p-lactamase = X B L-105 OinK7#
HEE (Vmax), p-lactamase @ L-105 3 2 A (Kn) 2OWTREFL, ROBEEEL,

1) PCase EAHIZRT5 L-105 © MIC {Hix PCase EABICHEBINA T L EEXR
L, L-105 ik PCase iz &b TEETH » 1, CSase BEAKRTIIREEEKRIMEE LRI L
LRE MIC {ERR LA, 6.3 pg/ml FLZZThUTTH- T,

2) L-105 X\ i 78D B-lactamase D7ghT, Proteus vulgaris kD CSase (cefuroxime
SfRf CSase) 12X Db o & bEVIKSEEZIHCH, TDOHSMEEEL cephaloridine D iK%
BEED 1/5 Th o1z, D PCase, CSase I X B IKAEEEIEL, & sy CSase

TR L TIRELDTRETH -1,

3) &% PCase, CSase =x3 58IFEIL cephaloridine (= b ~NEBRAYE <,

28 M TH o1,

Kn fEix 0.3~

4) L-105 © p-lactamase (=53 52 BNIHEERLUA TH 5 cefmenoxime & JFLIDFEAZRL

feo

L-105, sodium (—)-(6R, 7R)-7-((Z)-2-(2-amino-4-
thiazolyl)-2-methoxyiminoacetamido) -3- ((1, 2, 3-thia-
diazol-5-yl) thiomethyl)-8-0x0-5-thia-1-azabicyclo(4.2.0)
BAVvFY —tTHESH
7-%; L\~ cephalosporin Z#EMHE T, 7 7 2EHED
At 77 ABHECH LT BV REIEZRLY,
Fig. 1 &R LA{bZE#HEL b2,

4@, TTRHED LA B-lactam HAEHOKE S-
lactamase (%t 5 REE# M T 2 O # LA MEA

oct-2-ene-2-carboxylate (3,

Fig. 1 Chemical structure of L-105
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sodium (—)-(6R, 7R)-7-((Z)-2-(2-amino-4-thiazolyl) -
2-methoxyiminoacetamido)-3-( (1, 2, 3-thiadiazol-5-y1)
thiomethyl) -8 -oxo-5-thia-1 azabicyclo (4.2.0] oct-2-
ene-2-carboxylate

77 sEEEGEEY A, L-105 © 9 o B-lactamase i
T HEEEKTOREMEC>VTHRE L, &bk, 7
oS p-lactamase EHZx AT, L-105 o p-lac-
tamase C X 5 MK FEEEE 5 & 08 B-lactamase & D
FatE A BE L,
. EBHHEGIUFE

1. {EREK

PCase FEARR & U T Escherichia coli 4 ¥k (type 1
PCase FEAE#K 3 ¥k, type I PCase g4 1 ), Klebsiella
pneumoniae 3 ¥k, Proteus mirabilis 3 ¥k, CSase fEAEREL
LT E. coli 38, Citrobacter freundii 3 #&, Enterobacter
cloacae 4 g, Proteus morganii 3 ¥k, Proteus vulgaris 4 ¥
RV, ThODEHBBRThEFh R 52470
PCase % %\ 3 CSase »#micEAELTED, AL
£A4 7O p-lactamase & EEE LBEREL RO AN RS
BHMEY 1., bELTLA,

2. {ER%EA

L-105, penicillin G (PCG), ampicillin (ABPC),
cephaloridine(CER), cefmetazole(CMZ), cefoperazone
(CPZ), latamoxef (LMOX), cefmenoxime (CMX) %
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Table 1 Relationship between penicillinase activity and levels of resistance to f[-lactam antibiotics in

penicillinase-producing bacteria

Penicillix:::.ifv't MIC (pg/ml)
Organisms unitsmg dry | PCG | ABPC | CER | CMZ | CPZ |LMOX| CMX | L-1

(weight bacteria) ' | ‘ 05
E. coli ML1410 RGN823 16.7 >1,600 |>1,600 | 100 0.8 | 25 02 | o1 | o1
E. coli ML1410 RGN14 0.6 800 | 1,600 125, 0.8 | 16 | 01 | 0.1 | 0.05
E. coli ML1410 < 0.003 50| 63| 31| o8| o1 | 01| 01| 005
E. coli ML1410 RGN238 0.025 ' 200 | 400 \ 3.1 ‘ 0.8 | 02| o1 | 0.4 | 0.8
K. pneumoniae GN69 1.11 800 800 12.5 0.8 1.6 0.2 0.1 0.1
K. pneumoniae GN118 0.047 50 50| 63| 08 | 04| 01| 005 005
K. pneumoniae GN69/2-1 < 0.01 12.5 1.6 6.3 0.8 0.2 0.2 0.1 0.1
P. mirabilis N-29 2.0 >1,600 | 800 | 100 1.6 | 50 0.1 | 01 | =002
P. mirabilis N-29/2 0.28 25 25| 31| 1.6 | 16 | 01 | 0.05| <0.025
P. mirabilis N-29/5 0.01 125| 1.6, 63| 16 | 16 | 01 | 0.05| <0.025

FAuie,

3. REMWEE

BAREFREESEERY 18 UTERPREREC
T MIC #JI%E Uiz, 5L heart infusion agar %
U, EEEREET 108 cells/ml & L, 37°C T8RS
BEREHE L,

4. p-lactamase yEMERIE D

FHEE LY FEBEH L f-lactamase? R EERE T &
LTRAW:,

B-lactamase FEMITEEEES 100mM L L, UV
IZX D JE L, KIGiL 0.1 M phosphate buffer (pH
7.0) &, 30°C THEENZFL2CMKSMING ETHT-
fo (BERRICHEM 2 ~40 ), RSB EE Vmax),
Michaelis 4 (Km) 2BohBERERIGHK X
Fukacawa 5% o FEIC & hRD7-,

I.£ B K #&

1. B-lactamase EEARRIZKITAIED

#fEPCase EAKIZHT 5 L-105 © MIC ffiiz,

FThoEkKZH L TH 0.8 pg/ml LT & BIFS HEN
ZRLIc, ZEBEAOEE PCase EAKL BELKD
MIC fE* & L Thiz s A EEN L, L-105 X CMZ,
LMOX, CMX r[#ic, FOMENLY 7 AakE
D PCase EAEIZ L 2HBRRLA LR T en o1z,
7% CER, CPZ % E. coli ML 14108 (type ] PCase
=TEM % PCase g4), P. mirabilis B¢ (carbenicillin
S8R PCase gE4:) DPCase gEARMIAIC L BEE
HEHDDET A& bht, PCG, ABPC i3\ FhOBEE
D PCase EAKRTHELV HENOETHED LRI
(Table 1),

CSase EEARRICHT 5 L-105 05 E 1L, D cepha-
losporin #| & [T, BEE CSase EAKCET T A
nihbhte, L-105 OHENOET X, CMX & ki,
E. cloacae Bf, P. vulgaris B (cefuroxime #%yf#% CSase
EE) Thobkdbk&Ehok, LEALVThoEFCE
% CSase ZmEELAKICK L T L-105 (X 6.3 ug/ml
T CcHmER IR %R L, CMX, LMOX OHBE
73, P. morganii BE¥s XY P. vulgaris BEDEEE CSase
EERTIEEALET LA 2 » 228, thoEETI:
CSase EARD HIMTH HENO ETH LbhT,
PCG, ABPC (¥ PCase E4A kL Rz, S CSase
EERCZECTELV- HENO ET 24 bRt (Table
2,

2. B-lactamase |Z X % Hn/K 4R

Y68 B-lactamase % [\, L-105 o fn Kk 7 2 & £
(Vmax) @2WTHE L,

TEM s X O carbenicillin 438 0 2 #¥8 D PCase
WX BHERHET Vinax flE (PCG D Vo %100 & L)
X3LFT, CPZ, CMX L 3iERAEDE T H - 1o,
CSase 12 X 2 H%HY Vimax il (CER @ Vo, % 100&
L72) 1%, P. vulgaris i3k ®D CSase iZxt LT L-105,
CMX, CPZ TEXNXh20, 13, 9 & HERIE 2 1oh%,
fEEREK D CSase 12 X BAEXIHI Vmax I, L-105,
CMX, CPZ -1 1 LT TH Y, L-105 (% P. vulgaris
CSase LUtd o 5 JiEIAY7: CSase 121 bdTE
ETH 7z (Table 3),

3. B-lactamase (Zxf3 % FHAME

BRLEBLOPNERRT A5 2 -2 - TH B
Michaelis F# (Km) % 7D p-lactamase % fL T
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Table 2 Relationship between cephalosporinase activity and levels of resistance to S-lactam antibiotics

in cephalosporinase-producing bacteria

. Cephalospzn;ig:f:: MIC (pg/ml)
Organisms ( units/mg dry 3 PCG | ABPC | CER | cMz | cPz |LMOX| CMX | L-105
weight bacteria
E. coli 255 0.72 >1,600 | 800 100 50 6.3 1.6 6.3 1.6
E. coli GN206 0.25 800 | 100 50 25 0.8 0.8 1.6 0.4
E. coli 255/L-7 0.003 25 6. 3.1 0.8 0.2 0.1 0.1 0.1
C. freundii GN346 24.2 >1,600 | 800 400 100 12.5 6.3 3.1 6.3
C. freundii GN346/16-10 4.0 1,600 | 200 100 6.3 12.5 0.8 3.1 3.1
C. freundii GN346/16 0. 067 25 0. 3.1 0.8 0.1 0.05 0.1 0.1
E. cloacae 363 24.9 >1,600 | 400 800 800 12.5 6.3 6.3 6.3
E. cloacae 363/1-3 10.6 >1,600 | 400 800 800 6.3 6.3 6.3 6.3
E. cloacae 363/2 0.05 25 3. 6.3 1.6 0.2 0.1 0.1 0.1
E. cloacae 363/1 < 0.01 6.4 0.8 3.1 0.8 0.2 0.05 0.05 0.05
P. morganii 1510 2.68 1,600 | 200 400 6.3 | 12.5 0.1 0.8 0.8
P. morganii 1510/3 0.07 200 50 50 6.3 .6 0.1 0.2 0.1
P. morganii 1510/9 0. 006 6.4 0. 0.4 3.1 0.4 0.1 | <0.025 <0.025
P. vulgaris GN76/C-1 2.4 400 | 800 |1,600 3.1| 50 0.2 1.6 6.3
P. vulgaris GN76/C-1/1 1.8 400 | 400 (1,600 3.1| 25 0.2 0.8 1.6
P. vulgaris GN76/C-1/3 0.03 200 | 200 400 3.1] 25 0.2 0.8 0.8
P. wvulgaris GN76/C-1/2 < 0.01 6.4 1.6 3.1 3.1 0.8 0.2 0.1 0.05
Table 3 Relative hydrolysis rate (Vi) of -lactam antibiotics by seven kinds of g-lactamases
Vmaxa)
Enzyme source B-lactamase type
PCG | CER | crz | oMx | L0
E. coli ML1410 RGN823 Penicillinaseb) 100 104 1 0.3
E. coli ML1410 RGN238 Penicillinasee) 100 127 2 11 3
P. vulgaris GN76/C-1 Cephalosporinased 14 100 9 13 20
P. morganii 1510 Cephalosporinase 8 100 <1 <1 <1
C. freundii GN346 Cephalosporinase 2 100 <1 <1 <1
E. cloacae 363 Cephalosporinase 4 100 <1 <1 <1
E. coli 255 Cephalosporinase 37 100 <1 <1 <1

a) The relative values of Vy,,x are expressed as the percentage of hydrolysis of PCG or CER.
b) Type Ib penicillinase mediated by an R plasmid RGN823, wich corresponds to TEM-2 penicillinase.
c) Type I penicillinase mediated by an R plasmid RGN238, wich is an oxacillin-hydrolyzing penicillinase.

d) A cephalosporinase with a broad substrate profile.

JE LI,

TEM %! PCase 33 X% P. vulgaris, E. cloacae, E. coli

f% D CSase » L-105 io%f3"% Km {HiL 10~28 pM,
RGN823 FELD oxacillin 3% PCase F LUt P.
morganii, C. freundii kD CSase © L-105 1535
Km i3 3M LTFThH-7e,

CMX, CPZ n# p-lactamase iZxf3% Km fH

L-105 © Km {EX kz#7e<, £ f-lactamase IZHHT
BEFMETIE, L-105 1% CMX, CPZ & 3 3 isAEE
TH -t (Table 4),
I = =®
L-105 © PCase ZAEFRIC KT % MIC ffiix. PCase B
EBCHBEND T L EMYRLE, L{KRY T
A 3 F RGN823 i3 TEM # PCase DB EREA Y TR
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Table 4 Michaelis constant (K,,) of seven kinds

of B-lactamases for five f-lactam antibiotics

| Km (M)
Enzyme source | B-lactamase type -

|‘ PCG CER CPZ CMX | L-105
E. coli ML1410 RGN823 Penicillinase 13 646 9 28
E. coli ML1410 RGN238 Penicillinase 5 6 2 <1
P. wulgaris GN76/C-1 Cephalosporinase < 1 31 7 10
P. morganii 1510 Cephalosporinase <1 45 11 6 3
C. freundii GN346 Cephalosporinase <1 14 15 <1 2
E. colacae 363 Cephalosporinase <1 115 14 14 10
E. coli 255 Cephalosporinase 1 131 10 6 12

THRTFAI NV THY, TDOX53KRFFAT FR
BREHCNTAEVCHE L, L-105 © PCase 1233
AENICEERERLT5, —7, CSase EAEKIC
45 MIC ([ERERELBEDOHVEKRTRRLE W ELR
mLichs, E. coli, C. freundii, E. cloacae, P. morganii,
P. vulgaris D\ BB fsit 5 CSase FEEARK
L Td L-105 o MIC {3 6.3 pg/ml LT & BIF
Thot, ZOfEiL CER /g k' d CSase I REEHE
%0 cephalosporin #I CSase BEEEEAHIZKIT 5
MIC &3S 100~1,600 pg/ml THBHZ % EET 5,
L-105 (¥ CSase i ZELEHIE 25,

P. vulgaris 3D CSase (3> CSase & Rfc b ¥4
A penicillin 2 CXM, CMX % 32T % 5 Ic £y
B EBERERY LD CSase THHZ ENHSATL
op, CMX L#EEOBEM LI L-105 12335 Vinax
fExfhod> p-lactam FiZ bl L TEL MERR LT 5,
b, WL 78D B-lactamase » L-105 i2xf3
2HME (Km ) Th CMX L oFuEMME,GRS
hi,

UED®ER2 G, L-105 (X CMX LK, 774k
D EAET D p-lactamase 1T HLBHIE BRI R
TH, REBREATO B-lactamase |=xt3 5 REMETIT

cefuroxime 43f## CSase ¥ [ %, 4EKE LicfELY

77 5 At p-lactamase IZ Z D TLEEEL BRI N

b, ¥IcAEEY A\ 7o p-lactamase BEMR B 2 b,

L-105 %, P. vulgaris CSase &% { ® p-lactamase

EECIAPENET» %L, BREEFHETIE

B D B-lactamase AR L TXAL B EHERAIZ

e

X ik

1) Sawar, T.; T. Yosumwa, K. Tsukamoro & S.
Yamacisui: A set of bacterial strains for evalua
tion of B-lactamase-stability of §-lactam antibio-
tics. J. Antibiotics 34: 1318~1326, 1981

2) Sawal, T.; M. Kanno & K. Tsukamoro: Char-
actarization of eight g-lactamases of gram-
negative bacteria. J. Bacteriol. 152: 567~571,
1982

3) HIBEEFEREFESLKES, FE v Ao v
~, L-105, #z, 1985

4) BAEREFESR  ROARFTHEEBE MIC) o
MEBEBREIC 2T, Chemotherapy 29: 76~
79, 1981

5) Fukacawa, Y.; T. Taker & T. IsHikura: In-
hibition of 3-lactamase of Bacillus bicheniforms
749/C by compound PS-5, a new J-lactam
antibiotic. Biochem. J. 185: 177~188, 1980



68 CHEMOTHERAPY JUNE 1986

EVALUATION OF THE B-LACTAMASE-STABILITY OF L-105
TO VARIOUS TYPES OF ENZYMES

Rvyoicur HirumMA and TETsuo Sawar

Faculty of Pharmaceutical Sciences, Chiba University

The stability of L-105 to S-lactamases was evaluated in nine groups of gram-negative bacteria
which composed of constitutive producers of four kinds of penicillinases and five kinds of cephalo-
sporinases, by means of inhibitory concentrations measured for the set of bacterial strains.
Furthermore, the V., and Km values of seven of the nine §-lactamases for L-105 were determined
with purified enzyme preparations. The obtained results were summarized as follows:

1. L-105 showed low MIC values against all the penicillinase-producing bacteria tested and
the MIC values were little affected by the penicillinase production in bacterial cells, suggesting
excellent stability of L-105 to penicillinases. In the case of cephalosporinase-producing bacteria,
the MIC values against high enzyme producers were somewhat higher than those against lower
producers, but the highest MIC was 6.3 pg per ml.

2. L-105 was hydrolyzed by Proteus vulgaris cephalosporinase (cefroxime-hydrolyzing enzyme)
at the highest rate among the seven purified f-lactamases tested, but the hydrolysis rate was one-
fifth that of the cephaloridine-hydrolysis. L-105 showed high stability to six other p-lactamases,
especially to common cephalosporinases.

3. The affinity of the seven S-lactamases with L-105 was high in comparison with cephaloridine,
and the Km values were distributed among 0.3 to 28 M.

4. The kinetic behavior of the p-lactamases toward L-105 was similar to that toward

cefmenoxime, an analogue of L-105.



