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ABSTRACT

Tuberculosis (TB) is an important global public health problem caused by
infection with Mycobacterium tuberculosis. The emergence of multidrug-resistant M.
tuberculosis (MDR-TB) and extensively drug-resistant M. tuberculosis (XDR-TB) makes the
treatment and control of tuberculosis difficult. Rapid detection of drug-resistant strains is
important for the successful treatment of drug-resistant tuberculosis. Amikacin (AK) and
kanamycin (KM) are injectable second-line anti-TB drugs used for treatment of MDR-TB, and
resistance to one of these drugs is a criterion for XDR-TB. Not all resistance mechanisms to
these drugs are well understood. Improved understanding of resistance mechanisms could
promote the development of highly sensitive methods for the detection of drug-resistant
strains. This study aimed to investigate the mechanisms associated with AK and KM
resistance in 26 XDR-TB and 3 MDR-TB clinical strains isolated in Thailand. Unfortunately,
overexpression of E. coli/Mycobacteria shuttle vectors pOLYG and pSMT1 containing DNA
fragments isolated from M. tuberculosis clinical isolates was unsuccessful. Therefore, genes
involving aminoglycoside resistance including 16S rRNA, eis, gidB, tap, and whiB7 were
investigated by DNA amplification by PCR and sequencing. The results revealed that 72%
of resistant strains had an A1401G mutation in the 16S rRNA gene, while 17% harbored
either a C-14T or a G-37T mutation in the promoter region of the eis gene. No known
resistance mechanisms were found in the remaining 11% of the resistant strains. Mutations
of tap and gidB were found in both KM-resistant and KM-susceptible strains, indicating that

they were not associated with the resistance phenotype.
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