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Table 1. MICs of arbekacin, cefuzonam, methicillin, vancomycin, imipenem, minocycline and fosfomycin against
51 strains of clinically isolated methicillin-resistant Staphylococcus aureus (MRSA)

MIC (ug/ml)
Agent
<0.25 0.5 1 2 8 16 32 64 128 >128

Arbekacin 10 16 13 2 4

Cefuzonam 2 1 3 10 14 17 4
Methicillin 51
Vancomycin 1 27 23

Imipenem 13 2 3 8 14 8 1
Minocycline 29 2 2 2 7 5

Fosfomycin 2 1 2 3 2 41
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Table 2. MICs of cefuzonam, imipenem, piperacillin, oxacillin, aztreonam, cefsulodin, cefmetazole, ceftizoxime and
ceftazidime against 15 strains of clinically isolated Pseudomonas aeruginosa

MIC (ug/ml)
Agent
S0.25 0.5 1 2 8 16 32 64 128 >128

Cefuzonam 2 2 5 5
Imipenem 1 7 1 2 3 1
Piperacillin 1 2 2 1 2 7
Oxacillin 1 1 10
Aztreonam 1 4 1 1 1 5
Cefsulodin 1 2 1 1 1 5
Cefmetazole 1 14
Ceftizoxime 1 2 3 3

Ceftazidime 1 1 2 1 2 1 1 4

Table 3. Mean FIC indices of four combinations of
antibiotics against 51 strains of
clinically isolated methicillin-resistnat
Staphylococcus aureus (MRSA)

Combination of antibiotics FIC index
Arbekacin+cefuzonam 0.447
Arbekacin+minocycline 1.096
Vancomycin+cefuzonam 0.600
Vancomycin+minocycline 1.293

Table 4. Mean FIC indices of five combinations
of antibiotics against 15 strains of
clinically isolated Pseudomonas aeruginosa

Combination of antibiotics FIC index
Arbekacin+cefuzonam 0.579
Vancomycin+cefuzonam 0.526
Imipenem + cefuzonam 0.565
Fosfomycin+cefuzonam 0.538
Minocycline+cefuzonam 0.821
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Fig. 1.

In vitro killing curves of a combination of arbekacin plus

cefuzonam against clinical isolates of MRSA No. 13 (Fig.1-A)

and No. 30 (Fig.1-B).

*The MIC of arbekacin was 2 ug/ml, that of cefuzonam was 128
ug/ml, and the FIC index of this combination against MRSA No.

13 was 0.531

**The MIC of arbekacin was 1 ug/ml, that of cefuzonam was 256
ug/ml, and the FIC index of this combination against MRSA No.

30 was 0.625
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ABK: arbekacin, CZON: cefuzonam
Fig.2 In vitro killing curves of a combination of arbekacin plus cefuzonam against clinical
isolates of Pseudomonas aeruginosa No. 2 (Fig.2-A), No.4 (Fig.2-B) and No. 14 (Fig. 2
-C).
*The MIC of arbekacin was 16 zg/ml, that of cefuzonam was 8 ug/ml, and the FIC index
of this combination against P. aeruginosa No. 2 was 0.281
**The MIC of arbekacin was 16 xg/ml, that of cefuzonam was 128 zg/ml, and the FIC
index of this combination against P. aeruginosa No. 4 was 0.516
***The MIC of arbekacin was 4 ug/ml, that of cefuzonam was 64 xzg/ml, and the FIC index
of this combination against P. aeruginosa No. 14 was 0.531
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ABK: arbekacin, CZON: cefuzonam
Fig.3 In vitro killing curves of a combination of
arbekacin plus cefuzonam against a mixed
culture of clinical isolates of MRSA No. 13
(@—=e@) and Pseudomonas aeruginosa No. 4

(a----a).

*Against MRSA No. 13, the MIC of arbe-
kacin was 2 ug/ml, and that of cefuzonam
was 128 ug/ml. Against P. aeruginosa No. 4,
the MIC of arbekacin was 16 zg/ml, and

that of cefuzonam was 128 ug/ml
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Studies on multiple-resistant Staphylococcus aureus (VII): In vitro combined
effects of arbekacin plus cefuzonam against respiratory isolates
of methicillin-resistant Staphylococcus aureus
and Pseudomonas aeruginosa

Akira Watanabe and Satoru Shoji
Department of Respiratory Medicine, Division of Cancer Control, Institute
of Development, Aging and Cancer, Tohoku University, Seiryomachi
4-1, Aoba-ku, Sendai, Miyagi 980, Japan

Tohru Higuchi and Matsuhisa Inoue
Department of Microbiology, Kitasato University School of Medicine

The antibiotic sensitivity of 51 strains of methicillin-resistant Staphylococcus aureus (MRSA) and
15 strains of Pseudomanas aeruginosa was determined, and the in vitro combined effects on them of
arbakacin plus cefuzonam and other combinations were evaluated. In terms of activity against
MRSA, vancomycin was in first place, followed by arbekacin, minocycline, imipenem, cefuzonam,
fosfomycin and methicillin, in decreasing order. In regard to activity against P. aeruginosa,
imipenem was in first place, followed by cefsulodin, ceftazidime, aztreonam, ceftizoxime, piperacil-
lin and cefuzonam, in decreasing order. The in vitro combined effects of arbakacin plus cefuzonam
and vancomycin plus cefuzonam on MRSA were synergistic, while those of arbekacin plus minocy-
cline and vancomycin plus minocycline were somewhat antagonistic. Combinations of cefuzonam
plus arbakacin, or vancomycin, or imipenem, or fosfomycin were partially synergistic against P,
aeruginosa. Combination of less than 1 MIC each of arbakacin and cefuzonam yielded a synergistic
killing effect against not only single cultures of MRSA and P. aeruginosa, respectively, but against
a mixed culture of both microbes. The above findings suggest that the combined regimen of
arbakacin plus cefuzonam is useful for the treatment of MRSA infections, especially respiratory
infections, which include many cases of polymicrobial infections caused by MRSA and P. aeruginosa,
despite the fact that the rates of penetration of anti-microbials into disease foci in such infections is
less than that in normal tissues.



