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Anti-Mycobacterium tuberculosis Agents Rifampicin,
Streptomycin, Ethambutol, and Pyrazinamide:
Mode of Action and Resistance Mechanisms
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Rifampicin, pyrazinamide, streptomycin, and ethambutol, in addition to isoniazid,
are frequently used for treatment of Mycobacterium tuberculosis infections. Rifampicin
exhibits its anti-bacterial action throuth binding to RNA polymerase J.subunit, and
resistance to the drug is caused by a mutation of the 2 subunit-encoding gene rpoB.
Streptomycin inhibits the initiation as well as elongation steps of protein sinthesis
through binding to 30S ribosomal subunit (S12 protein and 16S rRNA regions), which
also provide an important mutation site for drug resistance. Ethambutol is a strong
inhibitor of cell wall synthesis. In ethambutol-treated bacterial cells, arabinan, a

193

Reprint requests to: Department of BURIFE K
Bacteriology, Niigata University F951-8510 HiBTHIENT & 1 M 757
School of Medicine, 757 Ichibanchou, B RFEZLME FHE

Asahimachidori, Niigata, 951-8510, Japan



194 FREESME F 115 % H5%5 FHRISE (2000 5A

component of arabinogalactan, is not generated. Resistance is mainly caused be a mu-

tation of the key enzyme gene embB. Finally, pyrazinamide is considered to be con-

verted to its toxic form (pyrazinoic acid) by the bacterial pyrazinamidase possibly

within the phagosome of alveolar macrophage.

cause of resistance to the agent.

A lower level of pyrazinamidase is a
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