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Table 1, p-lactamase activity and susceptibility to g-lactams of Pseudomonas aeruginosa

Strain  g-lactamase MIC (ug/ml)® rou
no. activity* CAZ CPz CFS LMOX  AZT IPM P

NG2 3.60x10-2 0.78 3.13 1.56 12.5 3.13 0.78

NG1 1.08X10-° 1.56 6.25 3.13 12.5 6.25 0.39

NG9 7.30x10-* 1.56 6.25 1.56 12.5 6.25 3.13 s

NG9z  1.37x10° 1.56 6.25 3.13 25 6.25 1.56

NG12 2.53x10" 1.56 6.25 1.56 12.5 3.13 25

NG9  1.98x10" 6.25 25 6.25 50 12.5 12.5

NG5 5.82X10"2 6.25 25 6.25 100 12.5 0.78 R

NG 21 1.03%10-2 6.25 50 12.5 100 25 0.78

NG24  2.67x10* 12.5 50 6.25 50 12.5 0.78

NG66  1.67x10° 50 200 25 400 25 3.13

NG15  1.12 50 200 50 200 50 3.13 HR

NGS8 1.47 200 > 400 >400 > 400 200 1.56

NG51 1.16 > 400 >400 >400 > 400 50 25

CAZ, ceftazidime; CPZ, cefoperazone; CFS, cefsulodin; LMOX, latamoxef; AZT, aztreonam;

IPM, imipenem/cilastatin.

a: units/mg protein, b: Inoculum size: 10° CFU/ml.

S: CAZ-susceptible, LR: CAZ-low level resistant, HR: CAZ-high level resistant.
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Inducer
CAZ, ceftazidime; CPZ, cefoperazone; CFS, cefsulodin;
LMOX, latamoxef; AZT, aztreonam; IPM, imipenem/
cilastatin.
S: CAZ-susceptible, LR: CAZ-low level resistant, HR: CAZ
-high level resistant
Fig.1. Comparison of B-lactamase induction
rates by CAZ, CPZ, CFS, LMOX, AZT and
IPM.
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Table 2. Susceptibility to g-lactams with and without imipenem

Mean MIC (ug/ml)
CAZ CPZ CFS LMOX AZT
Group
A B A B A B A B A B
(B/A) (B/A) (B/A) (B/A) (B/A)
s 1.36 16.5 5.45 100 2.06 16.5 14.4 75.8 4.74 16.5
(12.1) (18.3) (8.0) (5.3) (3.5)
LR 7.43 35.4 35.4 200 7.43 29.7 70.7 168 14.9 35.4
(4.8) (5.7 (4.0) (2.4) (2.4)
HR 140 170 400 400 170 200 480 480 60 70
(1.2) (1.0) (1.2) (1.0) (1.2)

CAZ, ceftazidime; CPZ, cefoperazone; CFS, cefsulodin; LMOX, latamoxef; AZT, aztreonam;

IPM, imipenem/cilastatin.

A: without IPM, B: with IPM, B/A: relative rate of mean MIC.
S: CAZ-susceptible, LR: CAZ-low level resistant, HR: CAZ-high level resistant.
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CAZ, ceftazidime; CPZ, cefoperazone; CFS, cefsulodin; LMOX, latamoxef; AZT, aztreonam; IPM, imipenem/cilastatin.

The numbers beside the circles represent strain numbers.

Fig. 2.
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Induction of Pseudomonas aeruginosa f-lactamase by S-lactam
antibiotics, and drug susceptibility

Shinobu Tamura, Tameichiro Nagaki and Ichiro Fukuda
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Laboratories, 43 Wadai, Tsukuba-shi, Ibaraki 300-42, Japan

We investigated the ability of six §-lactam antibiotics, ceftazidime (CAZ), cefoperazone (CPZ),
cefsulodin (CFS), latamoxef (LMOX), aztreonam (AZT) and imipenem/cilastatin (IPM), to
induce B-lactamase production in thirteen clinical isolates of Pseudomonas aeruginosa. We classified
thirteen P. aeruginosa strains into three groups based on susceptibility to CAZ, and compared the six
B-lactam antibiotics for rates of induction of g-lactamase. As a result, IPM was shown to have the
highest inducing potential in the three strain groups. When induced by IPM, B-lactamase activity
increased 330-fold in the CAZ-susceptible strains (S group), and 165-fold in the CAZ-low level
resistant strains (LR group). However, neither CAZ, CPZ, CFS, LMOX nor AZT showed high
inducing activities in the S or LR strain groups. In contrast, in the CAZ-high level resistant strains
(HR group), all six g-lactam antibiotics showed low induction potential for 8-lactamase. The MICs
for strains in the S group measured after 8-lactamase induction by IPM increased 18 times for CPZ,
12 times for CAZ, 8times for CFS, 5times for LMOX, 4times for AZT. Uninduced and IPM-
induced g-lactamase activities correlated with the MICs of CAZ, CPZ, CFS, LMOX and AZT,

respectively .



