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Fig. 5. Comparison of degradation prod-
uct of latamoxef between zinc and
enzyme treatment.

Enzyme: Difference spectrum of
latamoxef solution before and after the
treatment with enzyme.

Zn**: Difference spectrum of latamox-
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Fig. 6. Relationship between zinc concen-

tration and decomposition velocity of
imipenem.

Decomposition of imipenem was mea-
sured in a 2.5 ml medium containing
100 xM imipenem and 100 mM MOPS
-KOH (pH 7.2) with varying concen-
trations of ZnCl, as indicated.

Table 1. Decomposition of imipenem by several divalent cations

Decomposition of imipenem

Metal

(#mol/m mol Zn?*/min) (%)
Zn%* 0.6125 100
Co?* 0.0475 7.8
Mn?* 0.015 2.4
Mg®* ND ND
Ca®* ND ND
Ba?* ND ND

ND: not detectable
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Fig. 7. Relative rates of decomposition of vari-

ous beta-lactam antibiotics by zinc, cobalt,
and manganese.
Each Rate of decomposition is expressed
relative to penicillin decomposition as 100 %.
Abbreviations: PCG, penicillin G; ABPC,
ampicillin; CER, cephaloridine; CFX, cefox-
itin, CMZ, cefmetazole; CTX, cefotaxime;
CZX, ceftizoxime; LMOX, latamoxef; IPM,
imipenem.
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DEGRADATION OF p-LACTAM ANTIBIOTICS BY METAL IONS

Kaori Bandoh, Michiko Katoh, Yoshinori Muto,
Yasunori Tanaka, Kunitomo Watanabe and Kazue Ueno

Institute of Anaerobic Bacteriology, Gifu University, School of Medicine,
40 Tsukasamachi, Gifu 500, Japan

Addition of zinc to MOPS-KOH (pH 7.2) buffer containing imipenem (IPM) caused a distinct
decrease of absorbance at 299 nm. The degradation product of IPM by zinc showed the same
absorption spectrum as IPM hydrolysate by metallo-B-lactamase from Bacteroides fragilis GAI-
30144. These observations suggest that zinc caused non-enzymatic hydrolysis of the g-lactam ring
under these conditions. Penicillin G, ampicillin, and latamoxef were also decomposed by zinc. Besides
zing, cobalt and manganese were also observed to cause decomposition of some S-lactams.



