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K2 THEAI v 7 MTB- 11T X %HHEZ VAR R

MIC fi (ug/mi)

A B C D E H37Rv
Streptomycin (SM) 64 >128 1 64 128 1
Ethanbutol (EB) 16 8 2 4 4 1
Kanamycin (KM) > 128 > 128 1 8 16 1
Isoniazid (INH) 32 >32 0.125 8 8 0.125
Rifampicin (RFP) >32 >32 0.03 >32 >32 0.03
Levofloxacin (LVFX) 0.5 0.5 0.5 4 0.5
Sparfloxacin (SPFX) 0.25 0.125 0.25 2 0.25
Cprofloxacin (CPFX) 0.5 0.5 0.5 4 0.5
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Rifampicin (RFP) 40 mvE
Ethanbutol (EB) 2.5 g = L iy
Streptomycin (SM) 10 it P4 i 14
Kanamycin (KM) 20 4 i 14
Enviomycin (EVM) 20 4 i 14
p-Aminosalicylate (PAS) 0.5 (iR T
Cycloserine (CS) 30 I i % o
Ethionamide (TH) 20 &z R
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Utility of gene analysis for evaluation of the current status of tuberculosis developing

long after primary infection

Ritsuko OHATA*

Key words : Tuberculosis, Gene analysis, Chronic carrier, Drug resistance, Genotype database

Purpose The purpose of this study was to examine the utility of gene analysis of Mycobacterium tuberculosis as a
means of determining the current status of tuberculosis developing in patients long after primary in-
fection and identifying the source of infection.

Methods We analyzed two outbreaks of tuberculosis involving chronic carriers in 2004 within Okayama
prefecture. DNA was extracted from Mycobacterium tuberculosis stains isolated from the patients, and
subjected to IS6710-RFLP and PGRS-RFLP analyses. The resulting IS6770-RFLP patterns were
compared with a database (compiled since December 1999) of RFLP patterns of isolates from newly
registered tuberculosis patients in the prefecture. Mutations in the 7poB gene for rifampicin resistance
and the katG gene for isoniazid resistance of Mycobacterium tuberculosis were detected by real-time PCR
followed by melting curve analysis. Bacterial isolates were tested for antimycobacterial susceptibility
by the microdilution susceptibility method and the proportion method on Ogawa’s medium.

Results In outbreak 1, an epidemiological survey suggested that two individuals contracted tuberculosis from
the same patient after an interval of about 20 years. They differed from the suspected patient in the
drug susceptibility patterns of bacterial isolates and mutations in the drug susceptibility-related
genes, but the results of IS6770-RFLP and PGRS-RFLP analyses supported a conclusion of a com-
mon source of infection. In outbreak 2, a hospital employee developed primary multidrug-resistant
tuberculosis of unknown origin. Comparison between the IS6770-RFLP patterns of the employee’s
bacterial isolate and the IS6770-RFLP database showed identity to a bacterial isolate from a chronic
carrier who had died in the same hospital 4 years and 8 months earlier. Moreover, the two isolates
were identical regarding drug susceptibility patterns and mutations in drug resistance-related genes,
suggesting a nosocomial infection.

Conclusion These results indicates that tuberculosis gene analysis provides useful information for compre-
hension of the current status of tuberculosis developing in patients long after primary infection.
Genotype database construction may allow detection of the source of infection, which cannot be iden-

tified by contact examination alone.

* QOkayama Prefectural Institute for Environmental Science and Public Health



