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Fig. 2 Combined action of CPZ and GM against clinical isolates of S. marcescens

W—58 W-71 W-31
GM (ug/ml) GM (ug/ml) GM (ug/ml)

220w alR8 IS8 8 e IREBEE -8

AN o~ D AN O M e - O M e~ O O O O O M - O O O O
200| - == == t+ - - === === -
100|—|— — — — + + + +|- |- == =
50 | — + + + + + |- +++ - == -
25— |—[+ + + + + + +|— F++++ - == ====
IR el e i i e o | Rl Rl R e e i i e
Es¢5—+—++~++4—++ -+ ++++ A+ FAH[--- === = =
SQI3B|l-+++++++ |-+ - - +
Al1s6)— + + + + + + + H||-F F F+ A+ |- - + + +
0.78]— + + ++ + + + +||— + + + + + + + +| - - + + + + +
0.39[— + +++++++|-++++++++|- -+ ++++ + +
0.2|— + ++ ++ ++ Hf[-++++++ + +[[-—+++++++
Ol— + +++++++—++++++++|—-—+++++++

Fig. 3 Combined action of CPZ and GM against clinical isolates of P. aeruginosa
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Table 1 Distribution of combined action index of CPZ with various antibiotics against clinical
isolates of S. marcescens (25 strains)
Combined Combined action index*

with oj1fz|s|afs|e|7]8|0o]w0 |11| 1213 |14 | 15] 16|17 |18 |19 | 20
GM 1 1| 2 41 2| 1| 2| 2 4| 4
AMK 11} 1) 2] 1| 2| 1| 3 1({ 2| 1| 2| 3 2|1 1
TOB 11 31 2| 4] 2] 1| 1] 2 21 2] 1|1
DKB 2 2|1 1 41 2| 2| 3 21 21 1 2| 2
TC 5| 4| 6| 2| 1| 4| 1| 1 1
LCM 24| 1
LM 21 3| 1
EM 7110 3| 1| 1| 2 1

* The combined action index was calculated by the number of plates which showed no visible growth of the
test organisms on HIA contained the sub-effective concentration of antibiotics at several ratio.

Table 2 Distribution of combined action index of CPZ with various antibiotics against clinical

isolates of P. aeruginosa (25 strains)

Combined Combined action index
with 0|1 2|13|4|5|6|7|8|9|10|11|12|13|14|15(16| 17|18 19

GM 2| 4| 1] 2] 4| 3| 3| 2| 4

AMK 1| 3| 4| 4| 3 31 2] 1|1 1 1

TOB 3 7| 4| 4| 1| 2] 1 2 1

DKB 31 21 2| 2] 3 4 1 1 1

TC 71 3| 4| 1| 7| 2 1

LCM 22 2 1

LM 23] 1] 1

EM 2 6| 3| 4| 3 2 1
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Fig. 4 Bactericidal effect of CPZ and GM singly
and in combination against S. marcescens

Fig. 5 Bactericidal effect of CPZ and GM singly
and in combination against P. aeruginosa
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Table 3 Protective effect of CPZ, GM, AMK and combinations on S. marcescens
W-31 infected mice
. sl . Determined EDs, (Dd) Confidence limit
Group Antibiotics Combination ratio (mg /mousse?) (P =0. 05)
1 CPZ (6. 25%) — 1.80 1.20 —2.68
2 GM (1.56 ) — 0. 088 0.077—0.10
3 AMK (12.5 ) — 0.14 0.12 —0.16
4 CPZ+GM 10: 1 0.24 0.20 —0.28
5 CPZ+AMK 10: 1 0.44 0.38 —0.55

Challenge dose: 8.0x 10¢ cells/mouse (40LDs,)
Therapy : sc injection at 1hr after infection
* MIC (pg/ml)

Table 4 Protective effect of CPZ, GM and combination on S. marcescens W-71 infected mice
Group Antibiotics Combination ratio Deter(rzx;i;;;dngg?) (Dd) Coﬁf};iilgfogmit
1 CPZ (200%) — >25 —_
2 GM (12.5) — 0.11 0.10—0.12
3 CPZ+GM 10: 1 0.54 0.42—0.69

Challenge dose: 2.8 x 107 cells/mouse (50LDsp)
Therapy : sc injection at 1hr after infection
* MIC (pg/ml)
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Table 5 Protective effect of CPZ, GM and combination on P. aeruginosa S-19 infected mice

- s . Determined EDs, (Dd) Confidence limit
Group Antibiotics Combination ratio (mg/mo usic") (P =0.05)
1 CPZ (6.25%) — 0.72 0.61 —0.85
2 GM (0.39) — 0. 046 0.040—0. 052
3 CPZ+GM 10: 1 0.12 0.09 —0.13

Challenge dose: 1.9 x 108 cells/mouse (20LDs,)
Therapy
* MIC (pg/ml)

: sc injection at 1 and 2 hr after infection

Table 6 Synergistic ratio of therapeutic effect of combined antibiotics

Hypothetical .. . .. . ..
Strain Combination | By, (Daye | Confidence limit | Synergisticratio | Confidence limit
(mg/mouse) ' :
creLe 0.65 0.51—0. 83 2.7 2.0-3.6
S. marcescens e R B S
W-31 CPZ+AMK 0.87 0.64—1.10 2.0 1.5-2.6
(10: 1)
S. marcescens CPZ+GM
W-71 (10:1) >1.16 — >2.1 —
P. aeruginosa CPZ+GM _ _
S-19 (10:1) 0.3 0.26—0.35 2.5 2.0—3.1
* Hypothetical EDs, in which additive effect of combined antibiotics assumed
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COMBINED ACTION OF CEFOPERAZONE (T-1551) AND VARIOUS
ANTIBIOTICS AGAINST SERRATIA MARCESCENS
AND PSEUDOMONAS AERUGINOSA

Isamu Samkawa, TakasHI Yasupa, MasAru Taj,
Masanmro TakauATA and MicHiko MaE

Research Laboratory, Toyama Chemical Co., Ltd.

The in vitro and in vivo synergistic activities of cefoperazone (CPZ, T-1551) and
aminoglycosides, macrolides, or tetracycline against, clinical isolates of Serratia marcescens

and Pseudomonas aeruginosa were studied.

The combinations of CPZ and aminoglycosides (gentamicin, amikacin, tobramycin,
dibekacin) showed markedly synergistic activity in both in vitro antibacterial activity
against S.marcescens and P.aeruginosa and protective effects on experimental infection

in mice.

And the combined actions were bactericidal.

On the other hand, in vitro combinations of CPZ and macrolides (kitasamycin,
lincomycin, erythromycin) or tetracycline showed rather weak synergism.



