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Correlation between phenotypic and genotypic drug resistance to
kanamycin and amikacin in clinical isolates of Mycobacterium tuberculosis
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Dear Editor,

Tuberculosis is still an important hygienic prob-
lem in developing countries (1). XDR bacilli are not
only resistant to isoniazid and rifampin but also to
fluoroquinolones and at least one of the three inject-
able drugs of amikacin, kanamycin and capreomycin
(second line tuberculosis drugs) (2). Kanamycin and
amikacin are indeed attached to 16S rRNA compo-
nent of 30S subunit which leads to wrong coding of
genetic transcription and therefore increase the level
of mis-folded proteins in the cell that leads to cell
death (3, 4). Mutations in cordons 1401 and 1402 of
rrs gene lead to resistance to the aforementioned
drugs. In the present work, the sequencing method
was used to examine the mutations causing resis-
tance to injectable drugs.

In this descriptive study, a total number of 41 sam-
ples, including 23 resistant and 18 susceptible sam-
ples from isolates with phenotypically confirmed
resistance to injectable drugs of kanamycin and ami-
kacin were obtained from genome bank of Infectious
Diseases Research Center (IDRC) of Arak Universi-
ty of Medical Sciences. The desirable amplicon con-
taining mutant and wild-type codons were amplified
using specific primers. The primers were designed
with different specific software. Performing PCR on
rrs gene (NC_000962.3) on the entire studied sam-
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ples resulted in 422bp band which reflects the correct
selection of primers and determines the appropriate
amplification program.

To assess the accuracy of the PCR results, all of
41 Mycobacterium tuberculosis isolates were se-
quenced to examine probable mutations. As a result,
from 23 resistant isolates, 9 isolates harbored muta-
tions at 1401 and 1402 codons of rrs gene and 14 iso-
lates had not such the mutations. Interestingly, all of
18 susceptible isolates had not any mutations in the
codons. Sensitivity of this method was 40.9% while
its specificity was 100%.

In the present study, the sequencing method was
used in order to determine mutation in codons 1401
and 1402 of rrs gene. Phenotypic results and se-
quencing method were used as gold standard of re-
sistance and gold standard of molecular methods,
respectively.

According to the literature, examination of iden-
tical nucleotide sequences in other bacteria sug-
gested the key role of mutation in codon 1402 in
establishment of resistance in kanamycin-resistant
strains (5, 6). Studies conducted in various coun-
tries included carrying out a PCR followed by se-
quencing of samples which is a time-consuming and
costly technique for patients while it also calls for
skilled personnel and laboratory facilities in routine
tests.

Kanchanajbani (2011) sequenced 150 XDR-TB
strains in order to determine mutation causing codons
in rrs, gyrB, gyrA, katG, inhA and rpoB genes which
suggested mutation in codon 1401 of rrs gene in 71%
of strains. In his study, 106 strains showed mutation
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in codon 1401 of rrs gene, while 42 strains showed
mutation in codon 1484 and 13 samples showed mu-
tation in codon 1484 of rrs gene and codons 205 of
tlyA gene and 3 samples had mutation in #y/4 gene
(7). In another study, mutation in codon 1401 of rrs
gene in 26 strains sequence the resistance of which to
at least one of the three injectable second line drugs
had been determined through application of sen-
sitivity tests. Using this method, mutation was ob-
served in 19 out of 21 resistant strains to kanamycin,
19 out of 24 resistant strains to amikacin and 11
out of 14 ressitant strains to capreomycin. It seems
that mutation diagnosis in 1401 is 100% specific to
diagnosis of resistance to kanamycin and amikacin
(8).

The results of our study are consistent with those
of above mentioned scholars in terms of relevance of
phenotype resistant to mutation in 1401. The sequenc-
ing method is recommended as a valid technique ap-
plied to diagnose drug resistance in Mycobacterium
tuberculosis which is of high precision and reliability
and used as a standard reference for detection of re-
sistance to injectable second line drugs because of its
phenotypic and genotypic association. It used to be
conducted in the past according to instructions but is
being carried out nowadays with automatic sequenc-
ing systems.
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