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Fig. 4

Log CFU/ml

1/2MIC; A, 1MIC; B, 2MIC; O, 4 MIC

Carumonam
(MIC:0.1ug/ml)

Aztreonam
(MIC:0.1ug/ml)

Cefoperazone
(MIC:1.56g/ml)

®, control; O,

Bactericidal activity of carumonam and reference antibiotics
against S. marcescens IFO 12648.

1/4MIC; A,

Cefmenoxime
(MIC:0.2ug/ml)

1 1t 1F 1t
012 4 6 8 012 4 6 8 012 4 6 8 012 4 6 8
Time(hours)
Fig.5 Bactericidal activity of carumonam and reference antibiotics

Log CFU/ml

Fig.

Log CFU/ml

6

against P. mirabilis IFO 3849.

MIC; A, 1MIC; B, 2MIC; O, 4 MIC

Carumonam
(MIC:0.05.g/ml)

Aztreonam
(MIC:0.05.g/ml)

i n L "

Cefoperazone
(MIC:1.56g/ml)

1F

®, control; 0,1/4MIC; A, 1/2

Cefmenoxime
(MIC:0.2ug/ml)

6 8

012 4 6 8

Time(hours)

Bactericidal activity of carumonam and reference antibiotics

against P. aeruginosa P9.

MIC; A, 1MIC; B, 2MIC; [J, 4 MIC

Aztreonam

®, control; O, 1/4MIC; A, 1/2

rumonam Cefoperazone Cefsulodin
(MIC:1.564g/ml) (MIC:1.56,.g/ml) (MIC:3.13ug/ml) {(MIC:1.564g/ml)
9t
7t
5t
L L L
- 3t 3t 3t
- 1t 1F 1+
012 4 6 8 012 4 6 8 012 4 6 8 012 6 8

Time(hours)



VvoL. 35 S-2

CHEMOTHERAPY 151

Fig.7 Bacteriolytic activity of carumonam and aztreonam against (A) E.
coli NIHJ JC-2, B) K. pneumoniae DT-S, (O S. marcescens 1IFO
12648, (D) P. mirabilis IFO 3849 and (E) P. aeruginosa P9. Arrows
indicate drug addition. —, control ; ------, 1/4 MIC; ----, 1 MIC;
——, 4MIC; ——, 16 MIC; —+-—, 64 MIC
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Fig.8 Morphological response profiles of E. coli NIH] JC-2 exposed to
carumonam and reference antibiotics. Arrows indicate the MIC.
B, normal cells; B, filaments; [J, spheroplasts and lysed cell
debris
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Fig.9 Morphological response profiles of K. pneumoniae DT-S exposed
to carumonam and reference antibiotics. Arrows indicate the
MIC. W, normal cells; B, filaments; [J, spheroplasts and lysed
cell debris
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Fig. 10 Morphological response profiles of S. marcescens IFO 12648
exposed to carumonam and reference antibiotics. Arrows indicate
the MIC. M, normal cells; 8, filaments; [J, spheroplasts and
lysed cell debris
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Fig. 11 Morphological response profiles of P. mirabilis IFO 3849 exposed to
carumonam and reference antibiotics. Arrows indicate the MIC.
B, normal cells; &, filaments; (], spheroplasts and lysed cell
debris
2h-incubation 4h-incubation
| |
Carumonam ‘ J l J
| |
—
Aztreonam . J r ‘
| |
| |
CefmenoximeE ‘ % ‘
Concentration(y.g/ml)
Fig. 12 Morphological response profiles of P. aeruginosa P9 exposed to
carumonam and reference antibiotics. Arrows indicate the MIC.
B, normal cells; E, filaments; [J, spheroplasts and lysed cell
debris
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Fig. 13 Electron micrographs of (A) E. coli NIH] JC-2, B S. marcescens 1FO 12648 and C) P. ger
uginosa P9 exposed to carumonam at concentrations of the respective MICs for 4h. Bars
represent 1 gm
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PROTEINS, BACTERICIDAL AND BACTERIOLYTIC
ACTIVITIES AND EFFECT ON BACTERIAL MORPHOLOGY

MasaFuMi Nakao, KoicHI YUKISHIGE, AKIKO HASE,
MAsSAHIRO KONDO and AKIRA IMADA
Central Research Division, Takeda Chemical Industries, Ltd., Osaka

The in vitro antibacterial activity of carumonam, a new N-sulfonated monocyclic g-lactam
antibiotic, was evaluated by comparing its affinities for penicillin-binding proteins (PBPs), bacter-
icidal and bacteriolytic activities, and effect on bacterial morphology with those of aztreonam and
cephalosporins such as cefoperazone, cefmenoxime and cefsulodin.

Carumonam showed high affinities specifically for PBP 3 of Enterobacteriaceae and Pseudomonas
aeruginosa, but affinities for PBPs of Staphylococcus aureus and Bacteroides fragilis were low.
Carumonam and aztreonam, at their MIC levels, were strongly bactericidal against Enterobacteriaceae,
but weakly bactericidal against P. aeruginosa. The bacteriolytic activity of carumonam as well as of
aztreonam was limited to enteric bacterial species like Escherichia coli. Filamentation was the major
morphological change in Gram-negative bacilli after exposure to carumonam. E. coli and Serratia

marcescens were converted to ghosts after prolonged incubation with carumonam but P. aeruginosa
was not.



