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Mechanisms of Bacterial Drug Resistance

Norihisa NOGUCHI

Department of Microbiology, School of Pharmacy, Tokyo University of Pharmacy and Life Science
1432-1 Horinouchi, Hachioji, Tokyo 192-0392, Japan

The prevalence of multidrug-resistant bacteria has become a serious problem. This review focuses on the recent
mechanisms of multidrug resistance in bacteria. Third-generation cephems resistant gram-negative bacilli and
methicillin-resistant Staphylococcus aureus (MRSA), are capable of producing extended spectrum 3 -lactamase
(ESBL) and a new penicillin-binding protein, respectively. Penicillin-resistant Streptococcus pneumoniae (PRSP),
vancomycin-resistant enterococci (VRE), and clarithromycin-resistant Helicobacter pylori acquired the resistance by
the mutation of target sites of drugs. The gene for 16S rRNA methylase, which is a modification enzyme of the target
site of aminoglycosides, was found from Pseudomonas aeruginosa, exhibiting high-level resistance to aminoglycosides
such as gentamicin and arbekacin. Drug-efflux gene gacA, which encodes the pump, a variety of structurally diverse
antimicrobial agents including antiseptics, is also widely spread among MRSA. In addition, drug resistance genes are
able to be transferred by mobile elements such as transposon and integron, and as a result, the prevalence of drug-
resistant bacteria have spread. These data suggest that surveillance of multidrug-resistant bacteria and appropriate

uses of antimicrobial agents are important to control the prevalence of drug-resistant bacteria.
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