
Copper is an important element in aerobic living organisms where it plays a key role in oxidases and

oxygenases, particularly those associated with the respiratory chain, and it is also found in respiratory

enzymes associated with nitrite and nitrous oxide reduction. However, copper ions in excess are toxic since

the Cu(I) ion is able to displace other transition metal ions from enzymes and also destroy iron-sulfur clusters,

leading to release of iron. To avoid the toxic effects of Cu bacteria have evolved homeostatic systems that

allow them to detect and remove excess Cu from the cytoplasm and such systems are found even in bacteria

that do not use this trace element as part of their physiology.

The way in which Cu exerts its toxic effects is dependent on the physiological characteristics of the

bacterium. In Neisseria gonorrhoeae we have identified the heme biosynthetic pathway and the respiratory

chain as being particularly susceptible to Cu toxicity, while in Escherichia coli we observed that the GOGAT

system is affected, leading to an overlap between Cu toxicity and acid stress.

Although aqueous Cu is used to control microbial growth (e.g. algal growth) it is not sufficiently potent

to be used as antibacterial agent in clinical settings. However, Cu-ionophores can be used to deliver Cu to the

bacterial cytoplasm and can be used at much lower concentrations. The effect of Cu-ionophores on bacterial

growth will be described and their potential as antimicrobial agents will be discussed.
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