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Properties of Cephalosporinase Produced by
Pseudomonas aeruginosa

Lee, Dong-Jun, Ho-Yong Lee® and Yong-Keel Choi
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Abstract: In order to investigate the properties of cephalosporinase, a strong antibiotic resistant
strain(H 112) was isolated from Pseudomonas aeruginose.

The extracted enzyme had the following characteristics. Optimum temperature was 45°C
and unstable over 55°C, and optimum pH was 8 5, Cephalosporinase activity was not inhib-
ited by metal ions such as Mn**, Cu*"*, Fe'*, Fe**", and EDTA. But it was inhibited by some
antibiotics such as carbenicillin, cefoxitin, cefotaxime, cefamandole, cefoperazone, and SDS.
The Vmax values of the enzyme were 100 at cephaloridine and 2.8 at cefoperazone, respec-
tively. The molecular weight of cephalosporinase was estimated to be about 37.500+3, 000 by
high performance liquid chromatography and nitrocefin reaction.
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Table 1. Resistance effect of Pseudomonas aer-
uginosa strains against cefoperazone
and carbenicillin

Antibiotics Cefoperazone Carbenicillin
Strain No. 20ug/ml  30ug/m!  4mg/ml  6mg/ml
H 101 ++ ++ + -
102 + - - -
103 + + - -
104 + + - -
105 + - - -
106 ++ + - -
107 + + - -
108 - - - -
109 + 4+ +++ + +
110 ++ + -+ - -
111 - - - -
112 + -+t +-++ ++ ++
113 + - - -
114 + + - -
115 + -+ +++ - -
116 - - - -
117 ++ ++ - -
118 - - - -
119 + + - -
120 ++ + + -

+++;100 colony formed, ++;10-100 colony for-
med, +;1-10 colony formed, — ;no colony formed.
Cells were incubated at 37" C for 24hr.
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Table 2. Minimum inhibitory concentration of
Pseudomonas aeruginosa H112.

Strain Antibiotics MIC (ug/ml)

PAH108 Penicillin G 15, 360
Carbenicillin 120
Cephaloridine 15, 360
Cefoperazone 15

PAH112 Penicillin G 15,360 <
Carbenicillin 7,680<
Cephaloridine 15, 360 <
Cefoperazone 960 <
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Table 3. /nducirg effect of CSase from  Pseu-
domonas. aevuginosa H 112,

Enzyme activity (U/mg of protein)

Cephaloridine Cefoperazone
Control 12. 59 m 3.3% ()
Inducer treatment 302.65 24) 10. 13 (3)

Enzyme was induced with penicillin G. Enzyme ac-
tivities against cephaloridine and cefoperazone in
sonically disrupted cells were assayed spectropho-
tometrically by measuring the decrease in absor -
bance at 260nm. One unit of the enzyme activity
was defined as the amount of enzyme that hydro-
lyzed 1umol of the substrate in 1min at 30°C.
Control;not inducer treatment.
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Fig.1. Effects of metal jons, EDTA and SDS on
cephalosporinase activity from
Pseudomonas aeruginosa H 112,

Cephaloridine (1004M) was used as a sub-
strate.
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Fig.3. Effect of temperature on cephalospor-

inase activity from Pseudomonas aer-
uginosa H 112,

The enzyme solution in 0, 05M phosphate
buffer(pH7, 2) containing 1004M of cep-
haloridine as the substrate was incubated
for 10min at indicated temperature and
the rate of inactivation was determined
spectrophotometric.
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Fig. 4. Effect of pH on cephalosporinase activity

from Pseudomous aeruginosa H 112.

0. 1M phosphate buffer was used for the
range of pH6,0 to 8.0 and 0. 1M Tris
-HCl buffer was used for the ranges of
pH8,0 to 9,0, On unit of the enzyme
activity was defined as the amount of
enzyme that hydrolyzed lumol of the sub-
strate in Imin at 30°C,
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Fig. 5. identification of the cephalosporinase by
HPLC.
Protein(—) was assayed by HPLC, at
280nm. CSase activity (----) was mea-
sured by nitrocefin reaction at 30°C for 30
min. One unit of enzyme activity was same
as 0, 001 absorbance increase at 490nm.
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