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Fig.1. In vitro combined effect of two of three
antimicrobial agents (B-lactam, aminogly-
coside and tetracycline) against clinical
isolates of Gram-negative bacilli
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Fig. 3. FIC, index for the evaluation of the in
vitro combined effect of two antimicrobial
agents
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Table 1. Mean FICs indices of a combination of equal amounts of
three antimicrobial agents against clinical isolates

. Number of Mean FICs indices
Species strains PIPC*+AMK+MINO CPZ+AMK+MINO CZX+AMK+MINO

+ Total 118 - - 0.73 0.73 0.77
S, aureus 20 0.67 0.72 0.75
E coli 20 0.74 0.74 0.80

K. pneumoniae 20 0.84 0.79 0.81

E cloacae 18 0.64 0.67 0.66

S. marcescens 20 0.70 0.70 0.74
P geruginosa. ... .. .| -.. 20 0.69. _ .. .. 0.67 0.77

* The concentration of PIPC was 4 times that of other agents
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Table 2. Changes of FIC: indices when minocycline (MINO) was added to
a combination of piperacillin (PIPC) and amikacin (AMK)

Number Mean FIC: indices
Species of PIPC+AMK+ PIPC+AMK+ PIPC+AMK+
. PIPC+AMK

strains MINO (0.2zg/ml) | MINO (0.782g/ml) | MINO (3.13xg/ml)
S. aureus 10 0.62 Ve /* /"
E. coli 18 0.48 0.43 0.27 0.23
K. pneumoniae 20 0.54 0.48 0.27 0.15
S. marcescens 20 0.50 0.53 0.46 0.36
P. aeruginosa 20 0.40 0.43 0.43 0.45

-~

* The growth of all strains of S. aureus was inhibited by 0.2 ug/ml of MINO alone
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COMBINATIONS OF THREE ANTIMICROBIAL AGENTS (III)

IN VITRO COMBINED EFFECT OF A 8-LACTAM, AMINOGLYCOSIDE
AND TETRACYCLINE

Axira Waranasg, Kortaro Onzumi and Kivosur Konno

Department of Internal Medicine, Research Institute for Chest Diseases
and Cancer, Tohoku University, Seiryomachi 4-1, Sendai 980, Japan

We examined the in vitro combined effect of B-lactams, aminoglycosides and tetracyclines against
118 strains of clinical isolates of six different species (S.aureus, E.coli, K. pneumoniae, E.cloacae,
S. marcescens and P. aeruginosa). The in vitro combined effect was determined by a three-dimensional
checkerboard dilution method, a modification of the method for two antimicrobial agents, using the
Dynatech MIC-2000 system. The MIC and FIC; index of a 1:1:1 mixture of a two-fold serial dilu-
tion of the three antimicrobial agents against the above strains were determined. Also, the rate of
change of the FIC; index was evaluated when minocycline (MINO) was added to the checkerboard
of piperacillin (PIPC) and amikacin (AMK). The value of the mean FIC, index of the combination
of PIPC+ AMK+MINO and that of cefoperazone (CPZ)+ AMK+MINO against all the strains were
both 0.73, and that of ceftizoxime (CZX)+AMK+MINO 0.77. Though the FIC, indices of PIPC+
AMK against E.coli and K. pneumoniae gradually decreased when increasing concentrations of MINO
were added to the checkerboard of PIPC+ AMK, those against S. marcescens and P. aeruginosa remained
almost the same. From the above results, we conclude that the combination of three antimicrobial
agents exhibited a potent synergistic activity against clinical isolates, especially of E.coli and K. pneu-
moniae, without any antagonistic action. Our data thus suggest that the above combinations are
indicated against severe infections.



