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Table 1 Synergistic effect of PIPC and aminoglycoside antibiotics against experimental infection
in mice caused by K. preumoniae Y-84
o MIC Combination Determined Conf?de.nce Hypothetical Con‘fid.ence Synergistic Confidence
Groups | Antibiotics (ug/ml) ratio EDso (Dd) limit EDs (Da) limit ratio limit
(mg/mouse) | (P=0.05) | (mg/mouse) | (P=0.05) (Da/Dd) (P=0.05)
1 PIPC alone 6.25 - 0.65 0.42 -1.00
2 GM alone 0.39 - 0.015 0.014-0.016
3 DKB alone 0.78 - 0.022 0.020-0.024
4 AMK alone 1.56 - 0.080 0.068-0.093
5 TOB alone 0.39 - 0.059 0.052-0.073
6 PIPC+GM - 10:1 0.062 0.046-0.079 0.142 0.105-0.191 2.3 2.11-2.51
7 PIPC+DKB - 10:1 0.077 0.058-0.107 0.180 0.145-0.233 2.4 2.13-2.57
8 PIPC+AMK - 10:1 0.124 0.084-0.181 0.282 0.192-0.415 2.21 2.02-2.5
9 PIPC+TOB - 10:1 0.155 0.101-0.220 0.340 0.257-0.448 2.19 1.83-2.62

Challenge dose : 2.0x10’ cells/mouse with 5% mucin (10 MLD).

Therapy . s.c. injection at 1hr after infection.

Hypothetical ED;, in which additive effect of combined antibiotics assumed.

Table 2 Synergistic effect of PIPC and aminoglycoside antibiotics against experimental infection

in mice caused by E. cloacae H-49

L Determined | Confidence | Hypothetical | Confidence | Synergistic | Confidence
Grows | Antiviotics |  “hC | Combimation | “pp “pa) | timit EDso (Do) | limit ratio limit
(g/ml) ratlo | (e/mouse) | (P=0.05) | (mg/mouse) | (P=0.05) | (Da/Dd) | (P=0.5)
1 PIPC alone 25 - 0.66 0.32 -1.37
2 GM alone 0.78 - 0.019 0.013-0.021
3 DKB alone 1.56 - 0.042 0.031-0.056
4 AMK alone 0.78 - 0.074 0.056-0.098
5 TOB alone 1.56 - 0.11 0.076-0.15
6 PIPC+GM - 10:1 0.062 0.037-0.10 0.158 0.123-0.202 2.54 2.043.35
7 PIPC+DKB - 10:1 0.094 0.062-0.14 0.282 0.185-0.428 3.01 2.9-3%
8 PIPC+AMK - 10:1 0.174 0.117-0.257 0.453 0.298-0.697 1.9 1.632.0
9 PIPC+TOB - 10:1 0.238 0.147-0.383 0.384 0.293-0.503 2.20 17228
Challenge dose : 1.0X10°cells/mouse with 5% mucin (5 MLD).
Therapy . s.c. injection at 1hr after infection.
Hypothetical EDs, in which additive effect of combined antibiotics assumed.
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Table 3 Synergistic effect of PIPC and aminoglycoside antibiotics against experimental infection
in mice caused by E. aerogenes H-54
o MIC Combination Determined | Confidence | Hypothetical | Confidence | Synergistic | Confidence
Groups | Antibiotics (ug/m) atio EDso (Dd) limit EDso (Da) limit ratio limit
(mg/mouse) | (P=0.05) | (mg/mouse) | (P=0.05) (Da/ Dd) (P=0.05)
1 PIPC alone 50 - 2.0 0.92 -4.3
2 GM alone 0.78 - 0.046 0.028-0.074
3 DKB alone 1.56 - 0.090 0.064-0.126
4 AMK alone 0.78 - 0.28 0.18 -0.43
5 TOB alone 1.56 - 0.175 0.12 -0.24
6 PIPC+GM - 10:1 0.187 0.096-0.372 0.411 0.277-0.409 2.17 1.79-2.62
7 PIPC+DKB - 10:1 0.26 0.159-0.423 0.683 0.480-0.969 2.68 2.29-3.14
8 PIPC+AMK - 10:1 0.62 0.379-1.04 1.027 0.689-1.572 2.04 1.56-2.17
9 PIPC+TOB - 10:1 0.63 0.389-0.985 1.283 0.872-1.821 1.67 1.56-2.17
Challenge dose : 1.0X10°cells/mouse with 5% mucin (4 MLD).
Therapy . s.c. injection at 1hr after infection.
Hypothetical EDso in which additive effect of combined antibiotics assumed.
Table 4 Synergistic effect of PIPC and aminoglycoside antibiotics against experimental infection
in mice S. marcescens W-61
_ Determined | Confidence | Hypothetical | Confidence | Synergistic | Confidence
. MIC Combination . .. . ..
Groups | Antibiotics (ug/mi) ratio EDso (Dd) limit EDso (Da) limit ratio limit
(mg/mouse) | (P=0.05) | (mg/mouse) | (P=0.05) (Da/Dd) (P=0.05)
1 PIPC alone 25 - 2.30 1.58 -3.33
2 GM alone 0.39 - 0.022 0.031-0.023
3 DKB alone 6.25 - 0.084 0.080-0.088
4 AMK alone 6.25 - 0.11 0.10 -0.12
5 TOB alone 3.13 - 0.072 0.067-0.077
6 PIPC+GM - 10:1 0.098 0.075-0.12 0.203 0.148-0.278 2.08 1.85-2.32
7 PIPC+DKB - 10:1 0.46 0.32 -0.64 0.655 0.511-0.838 2.4 2.13-2.57
8 PIPC+AMK - 10:1 0.28 0.23 -0.35 0.677 0.480-0.947 1.45 1.27-1.65
9 PIPC+TOB - 10:1 0.33 0.24 -0.45 0.722 0.555-0.938 2.19 1.83-2.62
Challenge dose : 4.0X10 cells/mouse with 5% mucin (10 MLD).
Therapy . s.c. injection at 1hr after infection.
Hypothetical EDs, in which additive effect of combined antibiotics assumed.
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Fig.1 Combination effect of PIPC and GM in peritoneal cavity
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SYNERGISM OF PIPERACILLIN (PIPC) AND
AMINOGLYCOSIDE ANTIBIOTICS AGAINST
EXPERIMENTAL INFECTION IN MICE

Masauniro TakanaTa, YosHikazu Fukuoka, TakasHr Yasupa
and Isamu Saikawa

Research Laboratory, Toyama Chemical Co., Ltd.,, Toyama, Japan

The in vivo interaction of piperacillin(PIPC) and 4 aminoglycoside antibiotics, gentamicin(GM),
dibekacin(DKB), amikacin(AMK) and tobramycin(TOB) were examined with experimental infection
in mice. In experimental infection in mice with Klebsiella pneumoniae, followed by Enterobacter
cloacae, Enterobacter aerogenes and Serratia marcescens, a excellent synergistic effect were observed
the fixed combination of PIPC and aminoglycoside antibiotics in the ratio of 10:1. In vivo experi.
ments using E.cloacae H-49 or E.aerogenes H-54, the combination therapy of PIPC and GM was
more effective than a single therapy in reducing bacterial counts in peritoneal cavity of mice.



