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Heterogeneity of Mycobacterium tuberculosis Isolates in Yangon, Myanmar

Myanmar is one of the 22 high-burden countries for tuber-
culosis (TB) (1). A previous study showed that a sizable num-
ber of Mycobacterium tuberculosis isolates are resistant to first-
line anti-TB drugs in Yangon, Myanmar (5). The object of the
present study was to determine if certain clones of M. tuber-
culosis predominated and to ascertain whether there were sim-
ilarities to strains from neighboring areas.

Of 864 patients who attended a referral clinic of the Na-
tional TB Program in Yangon in July 2000, 202 were diagnosed
with pulmonary TB based on medical history, clinical signs, two
smear-positive sputum samples, and a chest X-ray. Of these,
approximately half were new cases (no previous TB treatment)
and isolates from 51 cases were available for the present study.
All isolates belonged to the M. tuberculosis complex (Accu-
Probe Mycobacterium tuberculosis complex test; Gen-Probe,
San Diego, Calif.). Standard biochemical assays (thiophen-2-
carboxylic acid hydrazide [TCH] susceptibility test, niacin ac-
cumulation test, nitrate reduction test, and pyrazinamidase
activity) were performed for phenotyping (4). Spoligotyping
was performed with a commercial kit as recommended by the
manufacturer (Isogen Bioscience BV, Maarssen, The Nether-
lands). IS6110 restriction fragment length polymorphism
(RFLP) analyses were performed as previously described (8).
The phenotype variants, spoligotype families, and IS6110
RFLP dendrogram of the isolates are shown in Fig. 1. The
majority of the isolates belonged phenotypically to the classical
and Asian human M. tuberculosis variants as previously defined
by Collins et al. (2). The spoligotype families were defined in
accordance with Sebban et al. (6), but three isolates did not
correspond to any of the defined families. When the RFLP
patterns of the isolates with �65% Dice coefficient similarity
were examined, a criterion used previously to discern IS6110
groups (9), nine groups (A to I) could be discriminated.

The Beijing (n � 18) and East African Indian (EAI) (n �
23) were the most prevalent spoligotype families, but our study
could not reveal if transmission was due to the occurrence of a
recent outbreak or was a reflection of selective advantages for
these genotypes in this setting. Our finding is in line with other
studies showing a predominant presence of the Beijing family
strains in Asian countries (3). Twelve out of the 23 EAI spo-
ligotype family isolates belonged to shared type 292. The pre-
dominant presence of one particular spoligotype pattern of the
EAI family has not previously been reported even though the
EAI family has been spreading in India and East Africa (7).

Fifteen of the 18 Beijing family isolates belonged to RFLP
group A, whereas the EAI family isolates were distributed
among RFLP groups A, B, C, E, H, and I. Moreover, the
Beijing family isolates belonged predominately to the classical
human M. tuberculosis variant while the EAI family isolates
belonged predominately to the Asian human M. tuberculosis
variant (P � 0.02, chi-square test). These differences suggest
that the two spoligotype families may have evolved differently
in Myanmar and that the majority of the Beijing family strains
seem to belong to a distinct genetic lineage. The high hetero-

geneity of the RFLP patterns of the isolates indicates, how-
ever, that several strains contribute to the TB endemicity in
Yangon.
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FIG. 1. Dendrogram of 51 isolates produced following Dice and
unweighted pair group method with arithmetic average analysis of
IS6110 RFLP and distribution of the isolates according to spoligotype
family and phenotype variants. Spoligotype families are according to
Sebban et al. (6). UR, previously unreported spoligotype families. a,
shared type 292; b, variant 1, Asian human M. tuberculosis variant
(susceptible to TCH, positive niacin accumulation, nitrate reduction,
and pyrazinamidase activity tests); variant 7, classical human M. tuber-
culosis variant (resistant to TCH, positive niacin accumulation, nitrate
reduction, and pyrazinamidase activity tests); variants 2 to 6, variants
between classical and Asian human M. tuberculosis strains.
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