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Fig. 1. Effect of imipenem on the growth of Es-

cherichia coli ML 4707 and the release of
endotoxin.
Left figure indicates the effect of imipenem on
the growth of E. coli ML 4707. Imipenem was
added after 2h incubation (indicated by
arrow). Right figure indicates endotoxin
release from E. coli with the addition of
imipenem.
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Fig. 2. Effect of mecillinam on the growth of
Escherichia coli ML 4707 and the release of
endotoxin.
Left figure shows the effect of imipenem on the
growth of E. coli ML 4707. Mecillinam was
added after 2h incubation (indicated by
arrow) . Right figure shows endotoxin release
from E. coli with the addition of mecillinam.
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Fig. 3. Effect of ceftazidime on the growth of
Escherichia coli ML 4707 and the release of
endotoxin.
Left figure illustrates the effect of ceftazidime
on the growth of E. coli ML 4707. Ceftazidime
was added after 2h incubation (indicated by
arrow). Right figure illustrates endotoxin
release from E. coli with the addition of
ceftazidime.
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Fig. 4. Effect of latamoxef on the growth of

Escherichia coli ML 4707 and the release of
endotoxin.
Left figure depicts the effect of latamoxef on
the growth of E. coli ML 4707. Latamoxef was
added after 2h incubation (indicated by
arrow) . Right figure depicts endotoxin release
from E. coli with the addition of latamoxef.
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Fig. 5. Release of endotoxin from Escherichia coli
ML 4707 at the bacteriostatic concentration of
each antibiotic.

Amounts of endotoxin released from E. coli
exposed to each antibiotic for six hours are
represented as mean +SD of five experiments.
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Fig. 6. Release of endotoxin from Psexdomonas
aeruginosa MB 5177 at the bacteriostatic con-
centration of each antibiotic.

Amounts of endotoxin released from P. aer-
uginosa exposed to antibiotic for 10 hours are
represented as mean +SD of five experiments.
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Comparative effect of imipenem and other #-lactam antibiotics on the
release of endotoxin from gram-negative bacteria
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New Drug Discovery Research Laboratories, Tsukuba Research Institute Tsukuba
Techno-Park Oho, Okubo 3, Tsukuba, 300-33, Japan

Masaya Kawakami
Molecular Biology Department Kitazato University, School of Medicine

We investigated the effects of g-lactam antibiotics on the release of endotoxin from Escherichia
coli ML 4707 and Pseudomonas aeruginosa MB 5177 cultured in inactivated horse serum. Endo-
spacy®, a specific reagent for endotoxin, was used for estimation of released endotoxin. E. coli
without exposure to 8-lactam antibiotics (control) released 91.5 ng/ml of endotoxin after six hours
of cultivation. E. coli with exposure to imipenem or mecillinam released less endotoxin than did
controls at all concentration ranges tested. In contrast, E. coli with exposure to ceftazidime or
latamoxef at bacteriostatic concentrations released three or four times more endotoxin than did
controls P. aeruginosa without exposure to antibiotics (control) released 62.3 ng/ml after 10 hours
of cultivation. Imipenem-exposed P. aeruginosa released less endotoxin than did controls. P.
aeruginosa exposed to cefoperazone, aztreonam or ceftazidime released about twice as much en-
dotoxin as controls. These results demonstrate that release of endotoxin caused by g-lactam
antibiotics depends on the type of B-lactam antibiotic used, the concentration and associated
morphological changes, rather than antibacterial activity. Imipenem-exposed organisms released
less endotoxin than did those exposed to other §-lactam antibiotics, because gram-negative bacteria
are lysed by imipenem via their spheroplast forms, but not via elongation.



