
A b stra ct

The thesis com prise studies on  rifam picin  resistance  o f  M ycobacterium  tuberculosis  in S ri L anka 
by sequentially  addressing the isolation  o f  M yco b ac ter iu m  tuberculosis, d rug  susceptib ility  
testing m ethods, characterisation o f  rp oB  gene m utations and transm ission  pattern  o f  rifam picin  
resistance.

M ycobacterium  cultures (n=442) w ere isolated from  acid  fast bacilli (A F B ) positive sputum  
specim ens collected from  clin ically  suspected  tub ercu lo sis  patients in Sri Lanka. F our hundred 
and one (401) isolates w ere identified as b elong ing  to  M. tuberculosis  com plex  w hile  the 
rem aining  41 w ere recognised as belong ing  to  non-tubercu losis m ycobacteria  g ro up . The 
prevalence o f  non-tuberculosis m ycobacteria  (9 .7 % ) in an acid fast bacilli positive sputum  
cohort in Sri L anka indicates the necessity  for species identification  o f  M ycobacterium  isolates 
prior to  treatm ent as non-tubercu losis m ycobacteria  are frequently  resistan t to conven tionally  
used anti tubercu losis drugs.

In Sri L anka, d rug susceptibility  testing  o f  M. tuberculosis  still depends on  tim e consum ing , 
conven tional p roportion  m ethod. Thus, the  n itra te  red uc tase  assay (N R A ) in bro th  m edium  and 
the m anual m ycobacteria  grow th ind icator tube (M G IT ) w ere evaluated  as rapid  culture  based 
drug suscep tib ility  testing  m ethods for determ ination  o f  rifam picin  resistance. T he n itrate 
reductase assay  and the  m anual m ycobacteria  grow th  indicator tube dem onstrated  excellen t 
agreem ent ( k=  0.86 and k=  0.94 respectively) w ith  the  agar proportion  m ethod  (A PM ). W ith the 
m anual m ycobacteria  g ro w th  indicator tube  and the n itrate reductase assay, it w as possib le  to 
determ ine the  rifam picin  susceptib ility  w ithin  8 and  10 days respectively  from  prim ary
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M. tuberculosis isolates with high sensitivity  (93%  and 85%  respectively) and specificity  (100%  
and 99%  respectively).

Rifampicin resistance has immerged due to point m utations in the rpoB  gene and m ajority  o f  
w orld’s prevailing m utations are restricted to  the rifam picin  resistance determ ining  region 
(RRD R) o f  rpoB  gene. However, the presence o f  m utations varies geographically  and is not 
restricted to the rifam picin resistance determ ining  region. Therefore, selected fragm ents (437bp, 
872bp and 1395bp that cover RRDR and regions spanning the R R D R ) o f  rpoB  gene o f  the 31 
rifampicin resistant M. tuberculosis strains isolated during the study w ere subjected  to  PCR 
am plification and DNA sequencing. The DNA  sequences revealed 2 point m utations w ith in  the 
rifam picin resistance determ ining region at codon 526 (n=15, 48 .4% ) CAC (H is) - )  TA C  (T yr) 
and codon 531 (n=3, 9 .7% ) TCG (S er)-^T T G  (Leu). A significant proportion (n=15, 48 .3% ) 
showed tw o novel m utations in the region spanning the R R D R  at codon 626 (n=13, 41 .9% ) GAC 
(Asp) -^G A G  (G lu) and codon 184 (n=2, 6.4% ) GAC (A sp) G AT (A sp), a silent m utation. 
Two isolates revealed double mutations (codons 626+526 and 626+184). The presence o f  new  
m utations w ith a high frequency and the different frequencies o f  the universally  prevailing  
m utations, as reported here, em phasizes the need for expanding the geographical database o f  
m utations for effective application o f  rpoB  based diagnosis o f  drug resistant tuberculosis.

The com m ercialized m olecular drug susceptibility  testing m ethods are based on w orld ’s prevalen t 
m utation in rifam picin resistance determ ining region o f  rpoB  gene (codon, 531,526 and 516). 
Thus, available m olecular drug  susceptibility  testing  m ethods may not achieve the required 
sensitivity in Sri Lanka as they  w ill only  be able to  identify 58%  o f  drug  resistant TB cases. 
Additionally, these m ethods are not accessible in developing countries due to the high cost per
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test. Therefore, the polym erase chain reaction linked im m unoabsorbent assay (P C R -E L IS A ) was 
developed using rifam picin resistant and susceptible M. tuberculosis  isolates identified by agar 
proportion method. The dig labelled PC R  am plified fragm ents o f rpoB  gene w ere hybridized with 
5 ’ biotinylated allele specific oligonucleotide probes corresponding  to  point m utations at codons 
526, 531 & 626. The hybridization w as determ ined by co lour developm ent. There w as a good 
agreem ent betw een agar proportion m ethod and PC R -E L ISA  with 86%  sensitiv ity  and 100% 
specificity for identification o f  rifam picin resistance o f  M. tuberculosis. The turnaround tim e o f  
the assay w as 2 days after isolation o f  prim ary cultures. Thus, PC R -ELISA  is a rapid, sensitive 
and specific drug susceptibility  testing m ethod that can be custom ized as per user requirem ent.

DNA fingerprinting o f  IS6110 insertion elem ent o f  rifam picin  resistant and susceptib le  M. 
tuberculosis isolates revealed that none o f  the rifam picin resistant isolates have sim ilar 
fingerprinting patterns to that o f  susceptible isolates. This observation  indicated the absence o f  
the acquisition  o f  rifam picin resistance fo llow ing infection o f  a rifam picin  susceptib le strain. 
Thus, th e  rifam picin resistance o f  M. tuberculosis  in Sri Lanka is due to  the transm ission  o f  
rifam picin resistant strains (prim ary drug resistance) based on  the IS6I 10 DNA fingerprinting.
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