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Fig. 2 The relationship between the amount
of the hydrolyzed cefoxitin and the
consumption of jodine
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Kinetics of hydrolysis of five glactam antibiotics by various kinds of Alactamases
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The enzyme reaction was carried out at 30 C in 0.1 M phosphate buffer(pH 7.0)
containing 8 mM of substrate. Ten to 20 units of B-lactamase activity per 20 ml
of the reaction mixture was employed, and the amount of hydrolyzed substrate
was assayed by a modified method of Sargent's method.
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Table 1

Type of £ lactamase
(Source of enzyme)

Penicillinase

(E. coli W3630 RGN823)

Cephalosporinase

(E. coli GN206)

Cephalosporinase

(C. freundii GN346)
Cephalosporinase

Cephalosporinase
(Ser. marcescens GN629)

lic;lati;/c rate of hydrolysis
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Rates of hydrolysis of cefoxitin at low concentration

a)

of cefoxitin

0.001

The rates of hydrolysis were determined by a modified micro-iodometric method at 30" " and pH 7.0, with

substrate concentration of 100 #M (about 45 xg ml. The rates are relative and expressed as the percentage of

hydrolysis of cephalothin.

Table 2 Relationship between 2 lactamase activity and levels of resistance to 3 lactam

antibiotics in Gram-negative bacteria

A-lactamase activity

_ (units  mg dry wt. of
Organisms bacteria) MIC (g mli
S N . . T
PCase CSase "CEZ CET CFX ABPC CBPC
E. coli W3630 RGN823 16.7 3.2 12.5 0.8 >1,600 =1.600
E. coli W3630 RGN14 0.60 1.6 3.2 0.8 400 =1.600
E. coli W3630 RGN238 0.025 0.8 6.3 1.6 200 800
E. coli W3630 <0.003 1.6 6.3 1.6 1.6 1.6
E. coli GN206 0.25 50 800 50 50 50
K. pneumoniac GN69 0.92 3.2 6.3 6.3 800 =1.600
K. pneumoniac GN118 0.047 1.6 3.2 3.2 100 200
Pr. mirabilis GN79 0.73 12.5 12.5 12.5 800 21,600
Pr. mirabilis GN310 0.017 6.3 - 1.6 12.5 0.8
C. freundii GN346 2.2 800 =1.600 200 200 200
C. freundii GN346 16-10 1.1 100 =1.600 12.5 50 6.3
C. freundii GN346 16 0.067 3.2 12.5 1.6 1.6 1.6
Pr. culgaris GNT6 0.29 " 25 100 1.6 100 6.3
Pr. vulgaris GN106 i 0.013" 1.6 3.2 1.6 3.2 0.8
Pr. morganii 1510 2.68 50 =1600 3.2 100  12.5
Pr. morganii GN125 0.92 100 400 3.2 6.3 0.8
Pr. rettgeri GN624 1.05 100 100 3.2 50 3.2
Ser. marcescens GN629 0.66 " 800 =1,600 12.5 - 860___8‘&)-_~

*' One unit of the enzyme activity is expressed as 1 umole substrate hydrolyzed min at 30°C and pH 7.0.

Penicillinase activity was determined with benzylpenicillin as substrate. For cephalosporinase activity,

cephaloridine was employed as substrate.

Y The value is that of specific cephalosporinase activity of the cells induced with 100 s 'ml of benzylpenicillin.
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STABILITY OF CEFOXITIN AGAINST VARIOUS B-LACTAMASES
AND ANTIBACTERIAL ACTIVITY OF THE DRUG AGAINST
B-LACTAMASE-PRODUCING BACTERIA

TETSUO SAWAI, IKUKO TAKAHASHI and SABURO YAMAGISHI
Faculty of Pharmaceutical Sciences, Chiba University

Cefoxitin, a new semisynthetic cephamycin, was investigated for its stability against A-lactamases and
for its antibacterial activity against f-lactamase-producing bacteria. Cefoxitin was highly stable to all #-
lactamases tested, i.e., type I penicillinase of R plasmid, species-specific cephalosporinases of Escherichia
coli, Citrobacter freundii, Proteus morganii, Proteus vulgaris and Serratia marcescens. The enzymatic
hydrolysis of cefoxitin could not be detected at the substrate concentration of 8 mM, though ampicillin,
carbenicillin, cephalothin and cefazolin were rapidly hydrolyzed by penicillinase or cephalosporinases under
the same experimental conditions. The stability of cefoxitin was also confirmed at a lower substrate conc-
entration of 100 #M. Cefoxitin showed a high antibacterial activity against all penicillinase-producing
strains of E. coli, Klebsiella pneumoniae and Proteus mirabilis, and also against a majority of cephalospo-
rinase-producing strains of C. freundii, Pr.morganii, Pr.vulgaris and Ser. marcescens, However, a
strain of C. freundii producing an extremely large amount of cephalosporinase, and an E.coli strain
producing a cephalosporinase, showed resistance to cefoxitin.



