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1. {3 B-lactamase FEAEEE

cephalosporinase (CSase &BZ) EAE & L Ti,
HEREMEWEHEN b F 5 & hie Citrobacter
Jreundii GN 346 (RICHMOND Type Ia ¢ (3-lactamase
#EHY), Proteus inconstans GN 627 ([5] Ia), Proteus
vulgaris GN 627 ([ Ic) & X UbhbhOHE THlk
Lla cEBT2a8EvEET 5 L BEbh b Yersinia
enterocolitica NU 294 %, penicillinase (PCase) g
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AR YR L LD 8t 2 hic Cefuroxime (L)
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3MEPEH L7, Sonicator 10 ke/sec 30 SE CEfk
PHPEL, BUELL LB 85% Fit7 v £=7 A
ik, WEBEYBENL T, BERBRLLL. BEXOER
%, LAWRY BTk » THIE L o BEEY h 0 PCase
% PCG, CSase (3 CER D F~iEH b b TIEML
o

5. B-lactamase o i

Bioassay ¥ X 1¢ NOVIE® &> Micro-iodometric assay
HW,

EWFHHEL, XBEERY 37°C 1 REIER
7c#%, Bacillus subtilis ATCC 6633 YREHELTHE
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Tablel MIC (ug/ml)of test strains
Strain PCG ABPC MCIPC CER CET CEZ CXM
C.freundii GN 346 >1, 000 1, 000 250 500 | >1,000 | >1,000 100
P.inconstans GN 627 >1, 000 500 125 250 1,000 1, 000 100
Y. enterocolitica NU 294 >1, 000 62.5 125 62.5 500 31.2 3.12
P.vulgaris GN 76 1, 000 500 500 1, 000 1, 000 500 | >1,000
P.mirabilis GN 79 >1,000 | >1,000 125 31.2 31.2 15.6 0.78
E.coli RGN 14 >1,000 | >1,000 1, 000 7.8 31.2 3.9 1. 56
K. pneumoniae GN 69 >1, 000 1, 000 500 7.8 31.2 3.9 1. 56
S. marcescens NU 3 >1,000 | >1,000 | >1,000 | >1,000 | >1,000 | >1,000 | >1,000
Table 2 Relative rate of hydrolysis by @-lactamases
Specific activity
units/mg protein| Substrate
Enzyme from
PCase | CSase | PCG | ABPC |MCIPC| CER CET CEZ CXM
C.freundii GN 346 3.6 80 2.4 024 100 200 400 3.12
P.inconstans GN 627 0.2 5.8 1.6 1.0 100 26 200 8.3
S. marcescens NU 3 4.0 200 | 3,200 40 100 50 100 25
Y. enterocolitica NU 294 7.3 25 6.2 0.5 100 50 100 12.5
P.vulgaris GN 76 0. 0033 50 50 50 100 400 400 | 1,600
P.mirabilis GN 79 15.0 100 800 0.2 0.1 0.1 0.1 4.0
E.coli RGN 14 26. 6 100 160 | 1.0 10 0.6 0.3 0.3
K. pneumoniae GN 69 10.5 100 400 1.2 2.4 0.3 0.6 0.6
S. marcescens NU 3 9.4 100 160 20 50 25 50 12.5
Y.enterocolitica NU 294 2.1 | 100 25 2 400 200 400 25
Table 3 Kinetics of hydrolysis by various fB-lactamases
Enzyme from
Y. enterocolitica NU 294 S. marcescens NU 3 P.vulgaris GN 76
Substrate
Relative Relative Relative
K (M) | Vimax*| rate of | Kp (M) | Vipax rate of | Kp(4M) | Viax rate of
hydrolysis hydrolysis hydrolysis
CXM 28 0. 63 12.5 24.9 0.6 25 2.2 0. 606 1, 600
CER 17 0. 64 100 18. 4 1 100 14. 28 0.82 100
CEZ 21 0.63 100 9.1 1.7 100 26. 23 1. 428 400
PCG 33 1.85 25 16 2 200 7.68 0. 625 50
MCIPC 0.5 1.5 1.5 40

* AOD/min/ml
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Fig. 2 Kinetics of inhibition by CXM of C. freundis-
B-lactamase-CER system (DIXON plot)
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Fig. 3 Kinetics of inhibition by CXM and MCIPC
of P.mirabilis-B-lactamase-CER system(DIXON
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Table 4 K, values evaluated by DIXON plot

K, (uM)*
f
Enzyme from XM MCIPC
C.freundii GN 346 0.45
P. mirabilis GN 79 0. 41 0.52

* Substrate : CER
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ACTIVITY OF BETA-LACTAMASE FROM GRAM-NEGATIVE
BACTERIA ON CEFUROXIME

Sapao Mivamura, YosHiyuk! NITAHARA
and MicHinort TERAO
Department of Bacteriology, Niigata University School of Medicine

A new cephalosporin derivative, cefuroxime, was investigated on its stability to various p-lacta-
mases obtained from gram-negative bacteria using three penicillins and three cephalosporins as
reference samples.

The results obtained indicated that cefuroxime was less susceptible than other cephalosporins to
hydrolysis by these B-lactamases except the one from Proteus vulgaris GN 76 (RICHMOND Type Ic)

and behaved as competitive inhibitor of the enzymes.



