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2 2 Spe c i n t e n  p r o c e s s i n gdi a g n o s i s  o f  tu be r c u lo s i s w hi c h ha v e  be e n  u s e d fo r  de c a de s
a r e  s pu t u m  s m e a r  m i c r o s c o p y  a n d c u l t u r e D ia gn o s i s  ba s e d 
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r e p o r t e d a  h igb d e g r e e  o f  s e n s it i v i t y  i n  de t e c t in g M  2 3 4v u c te i c  A c i d  1s o l a ä o n

l u b e r c ì1 l o s is  in  c l i n i c a l  s a m p l e s  by  m e a n s  o f  D N A
a m p l i f i c a t i o n s  [ l t ; 12 ] T h e  p r o bl e m  w i t h a n y  p C R  m e t ho d N u c l e i c  a c i d w a s  e x t r a c te d f r o m  h o m o g e n i z e d s pu tu m

i s  th e  r i sk  o f  o b ta i n i n g f a l s e p o s i t iv e  r e s u l ts  du e  t o  
a c c o r d i n g  t o  the  di a t o m  g u a n id i n iu m i s o t h io c y a n a t e  (G u SC N )

c o n t a m in a t io n  o f  c l i n ic a l sp e c i m e n s  w i t h M t u b e r c u l o s i s 
m e tho d d e s c r i be d b y  H a t t a  e t  a l  [22 ; 2 3 ] H o m o g e n iz c d

D N A p r o du c t f r o m  l a b o r a t o r y  [2 ; 13] SPu t u m  w a s  m i x e d w i t h 90 0p l o f  ly s i s  bu f f e r  L 6 (SOm M

Sin c e  t h e  d is c o v e r y  o f  m e ss e n ge r  RN A  (m RN A ) a s  t he  
T r i s H C I 5 2 5M  G U SCN 2 0 m M  E D T  0 I %  T r i to n  

i n te r m e d i a r y  i n  th e  t r a n s f e r  o f  ge n e t i c  i n f o r m a t i o n  f r o m  
100) v o r t e x e d v i go r o u s l y a n d c e n t r i f u g e d a t  1 0 0 0 rp m  f o r  5

D N A  t o  p r o t e in i t  h a s b e e n  r e c o gn i z e d  t ha t  m R N A s  t e n d t o  
m i n T o  o b t a i n  th e  n u c l e i c  ac i  s a m p l e s  w e r e  ly s e d  by

b e  M gh ly  u n s t a b l e  i n  th e  c e l l [ 14 ] T h e  r e l a t i v e  s t a b i l i ty  o f  in c u ba t i o n  fo r  15 m i n u t e s  a t  18 C  a n d 2 0 1l  o f  di a t o m

m R N A s  c o n t r a s t s  w i t h o f  o t he r  n u c le ic  a c i d s p e c i e s  in  th c  
s u spe n s i o n  w a s  a dde d T h e  d i a t o m  c o n t a i n i n B th e  bo u n d

c e l l s u c h a s  D N A t r a n s f e r  R N A a n d r ib o s o m a l  RN A  [ 15 ; 
n u c l e i c  a c id w a s  c e n t r i f u ge d  a t  ] 2 000 ×  g fo r  15 s e c o n ds  t o

1 6 ] B e c a u s e  th e  ha l f l i f e  o f  b a c te r i a l  m RN A  i s  e x t r e m e ly  
o b t a in  d i a t o m  p e l l e t T h e  d i a t o m  p e l l e t  w a s  t h e n  w a s h e d w i th

sh o r t  c o m p a r e d t o  r RN A  o r  g e n o m i c  D N A a s s a y s th a t  t a r g e t  w a sh in g bu f f e r  L 2 (5 2 5M  G u SCN  i n  0 1M  T D s H C I p H

m y c o ba c t e r i a l  m RN A  be t t e r  r e i l e c t  m y c o ba c t e Da l v i a bi li t y  
6 4 ) t í n s e d w i t h 70%  e th a n o l  a n d a c e t o n e a n d 山吐 e d  by

[ 17 ; 14 ] T he  a b i l i t y  o f  m R N A ba s e d a s s a y s  t o  d is t i n gu i s h in c u ba t io n  a t  5 6 C fo r  10 m i n u t e s T he  p e l l e t  w a s  m i x e d

v i a b l e  f r o m  n o n v i a b l e  o r g a n i s m s  s u gg e s ts  th a t  s u c h a s s a y s  
w i th  60 p l  o f  10  m M T r i s H C I PH  8 0 1 m M  ED T A  b u f f e r

s h o u l d  a l s o  b e  u s e f u l  i n  m o n i t o r in g th e  e f f i c a c y  o f  a n t i  a n d th e  n u c l e i c  a c i d w a s  e lu t e d  by  i n c u b a t i o n  a t  56 ° 6  f o r  10

tu b e r c u lo s i s  t he r a p y  [9 ; 18 ; 19] W e  h a v e  c o n du c t e d a  
1n in u t e s A f te > s e di m e n t a t i o n  o f  th e  di a t o m  by  c e n tr i f u ga t i o n

p r o sp e c t i v e  s t u dy  t o  d e t e c t  M t u be r c u to s i s  m RN A  f r o m  
the  s u p e m a ta n t  w as  c o l l e c t e d a n d s to r e d a t 20 C u n t i l  Re

spu t u m  s p e c im e n s W e  e v a ïu a l e d p e r fo r m a n c e  o f  m RN A  fo r  
T im e  PC R w a s p e r fo r m e d [4 ] 

T im e  p C R
2 4 R e a l T im e  m R N  R 7 P C R A s s a y

A  R e a l T i m e  a s s a y  t a r g e t i n g th e  M 1u b e r c u lo s i s s p e c i f i c

2 
2 M e t h o d s 

a n t i ge n  85B  g e n e  w a s  u s e d I n br ie f 2 5  r e ac t io n  m i x t u r e s

c o n t a i n in g 5p l e x t r a c t e d to t a l  n u c l e i c  a c i ds 0 5p M  e a c h

2 1 S a m p l e  Co 11e c l i o n  p r i m e r  w a s  m ix e d w i th 2 5  SY B R ®  G r e e n  f o r  O n e S t e p
R T PCR 2x  M a s t e r  M ix  (A pp l i e d B i o s y s t e m s ) R e a c t i o n

T w o  h u n dr e d a n d f o u r ty th r e e  s pu tu m  s a m p le s  f r o m  
c o n d i t io n s  w e r e  de s ign e d a s  fo l lo w s  : R T  a t  48 ° c  fo r  3 o

s u s p e c t e d t u be r c u l o s is  p a t i e n ts  w e r e  o b t a i1r e d k o m  se v e r a l 
m i n in it i a l de n a t u r a t io n  a t  95 c  fo r  1o m in a n d 4o c y c le s  o f

pT im a r y  he a l t h c a r e s  in  Sa m a r in da  E a s t  K a l i m a n ta n  f r o m  de n a t u r a t i o n  (95 °  c  f o r  15s ) a n d a m e a l in g/ e x t e n s i o n  (6o c
20 1 I t o  20 13 M i c r o s c o py  a n d c u . tu r e  a s s a y  w e r e  p e r fo r m e d f o r  1 m i n ) p r in 1e r s  (M T B 85B 693F : 5 CGA  CC C

a c c o r di n g  to  the  s ta n da r d d ia g n o s t ic  m e tho ds  e m p lo y e d a t  T A C GCA  G CA  GA T  C 3 ; M T B 85B 758R  5 T T C C C G

the  D e p a r tm e n t  o f  M e d i c a l M i c r o bi o l o gy  a n d M o l e c u l ar  C A A T A A A C C C A T  A GC 3 ) [7] +n  th is s t u dy w e  w e r e

B i o lo gy  L a bo r a to r y  in  M u la w a r m a n u n ì v e r s i ty Sa m a r in da  
u s i n g a n  A B I p RI s M  73oo r e a l  ti m e  p c R  f o r  m RN A

I n d o n e s ia Sp u t u m  sp e c im e n s  w e r e  c o l l e c t e d be f o r e  th e r a py qu a n t i f i c a t io n

a t  1 «  
w e e k 4 o  

w e e k 8"
w e e k a n d 16 "

w e e k a f t e r  i n i t i a t i n g

a n t i  t u bm c u lo s i s  the r a py Sta n da r d Z ie hl N e e l s e n  t e c hn iq u e s
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4  Y a d iY a s i r e 1 a 1 : M o n i ¢o r i n g M i c r o b io l o g i c a l Re s po n s e  [ o  A n t i tu b e r c u l o s 0s  Th e r a py  by  Re a l T i m e  p c R

C  o f  s e n s i t i v i t y  in  de t e c ti n g . [9] M d i v a n i " . . . Akhal ai aM G e g i M G o gin a s h v i l i "

a m p ï i ñ c a t io n s  [ t l ; B 2] T he  p r o b le m  w i t h a n y  p CR  m e th o d 
R ea l T i m e  M y c o ba c t e r iu m  tu be r c u l o s is  m RN A  D e te c t io n  i ni s  th e  Ds l c o f  o b t a in in g fä<s e p o s i t iv e  r e s u l t s  du e  to  
Sp u tu m C 1in c he m  20 10 55 (9) 16 94 1700

c o n t a m i n a t i o n  o f  c lin i c a l sp e c im e n s  w i t h M 1u b e r c u 1c  [10 ] N o o dh o c k GT K o lk  A H J B ju n e D a n d Ca t t y  JW  Sm s i t i v i ty

th i s  s t u dy  sh o w  th a t  85B  m RN A  r a p id ly  d e c l i n e  i n  r e s p o n s e  
l a bo r a t o r i e s Fin e  p EM  1994 32 : 2 77 2 84

A m o n g  s e v m

ó a w b a c t  in  PCR  hni que i s  tha t  i t  d e t e c t s  t he  g e n o m e  o f  [11] H a n a  M s u l ta n  A 6  Ta n di r o g a n g N M a sj u d i Y a d i : D e t e c t i o nbo th  t h e  l iv e  a n d dæ d M t u b e r c u l o s is  f r o m  c l in i c a l  an d i dm t i f i c a t i o n  o f  m y c o ba c t m i a  in  s pu t u m  $ o m  s u s p e c t e d
SPCC i - w h- th e  R T PCR ta r g e t i n g  t he  m RN A  o f  M

tu be r c u lo s is  pa t ie n ts B M C R e s  N o te s  20 10 3 : 72

t l Bb e r c u Bo ls i s d- o n l y  t he  l iv e  o r ga n i s m  in  th e  c l i n i c a l  [ 12 ] K o x  F L e e u w e n  v a n  J K u ijpe r  S Ja n s e n  H M K o lk  A H J
S P e c  RN A ba se d t e s t  i s  l i ke l y  t o  r e i l e c t  o n ly  n u c le i c  

p c R a s s a y  ba s e s  o n  D N A  c o d i n g  f o r  l ós  r R N A  f o r  de t e c t io n

a c i d .r o m  l iv i n g o r g a n is m s  s in c e  t h e  t ur nover  r a t e  o f  RN A a n d ide n t i f i c a t io n  o f  m y c o ba c t e r ia  i n  c l in i c a l s a m p l e s J c l i n

Pa n i c u l a H y  m RN A  [25] T he  r e su l t s o f  th is  s t u dy  sho w e d 
M i c r o bi o l  1995 33 32 25 3233

th a t  R r a l T im e  PCR  t e c hn iq u e  u s in g  PT im e r s  (M T B 85B [ 13] D e s j a rd in L E Pe r k in s M T e ix e i r  L C a v e M D &
693F 5 C G A  C C C T A C  G C A  GC A  G A T  C 3 ; M TB 85B E is m a c h K D  A l ka l i n e  D e c o n t a m i n a t io n  o > Sp u t u m

7 5 8  5 T T C C C G CA A  T A A  A C C C A T  A GC 3 ) W a s  
m R N A Jo u r n a l o f  C l i n i c a l M ic r o b io lo gy  1996 34  ( 10) : 24 3 5s i m i l a r  to  th e  p r e v i o u s  s t u dy Jo u  e t  a l  r e p o r t e d tha t  o f  24 39

Æ R N A  se n s i t i v i ty  w er e  100 % [2 6 ] w hi l e  N e g i  c t  a l s ho w e d
a  se n s i t i v i t y  o f  94 67%  [2 7] In  a  R e a l T i m e  r e v e r s e  

[ 14 ] R u s ta ¢  T i g e  R M i n c h K y l e  J Br aban W i l l i a m W i n k l e r

- p ta s e  P CR  s t u dy  by  M di v a n i e t  a l s ho w e d a  
Je s s i c a  K R e i s s D a v id  J B a】i g  N i t in  S Sh e r m a n D a v i d

d ia g n o s t i c  m s i t i v i ty  o f  85 2%  a n d s p e c i f i c i ty  o f  88 6%  w e r e  

R : G l o ba l  a n a l y s i s  o f  m RN A  s ta bi l i t y  in  M y c o b a c t e r i u m

- W e  c m c ]u d e  t h a i  m R N A  R T p C R  a s s a y  m By  

tu b e r c u l o s i s N U Cl e i c  A c i ds R e s e a r c h 2 0 13 4 1 ( l ) 509 5 17

p r o v i d e  a  r a p id t o o l  fo r  m o n i t o Dn g an D t u b e r c u l o s i s  e f f ic a c y
[ 15] Ja in C : R e v i e w  A r t i c l e  : D e gr a d a t i o n  o f  m RN A  in  E s c h e r i c h i a

c o l i I U B M B  L i fe  2 002 54 : 3 15 32 1

R e f e r e n c «s

[ 1】 W H O  G ï o ba 1 Tu be r c u l o s i s  R e po r t  20 13 W H O  P r e s s  20 13
hü p J - w h o In th b p u b l i c a ü o o s /g l o ba l  r c p o r t / c n /

[2】 Th . L  K G a y  k D h a n u r  L s r i dh a r R
M - N Madhav a t 9  N e t  a l : D e t e c t i o n  o f
M y c o b a c t e r i u m - o s is  di r e c t ly  f r o m  s p u tu m  sp e c i - s

&  p h c n o t yp i c  dr u g  r e s is ta n c e  pa a c m  o f  M t u b« T c u l o s i s

i s o l a 0e s  f r o m - e d ü 1be r c u l o s is  pa t i e n t s  in  Ch e n n a i
I n d i a n  J M e d R e s  2 0 12 ( ] 3 5) : 7 78 782

【3 j W H O  G lo ba l  m bc T c u Io s is  c o n u o ] s u r v e i l l a n c e p l a n n in g
- 2008

i

R A P P C R  a s s a y  1n  g c n o typ i n g o f  M y c o ba c t er i u m

tu be r c u lo s is  is o la t e s  fr o m  Su l a w e s i : n do n e s ia A m e r ic a n

1o m m a J o f c l in ic a l and Ex p e r im m ta l M ed i c in e 20 14 2 (2) : 14

2 1

[51 Ca m in e r o  JA  M u l tj dr u w e s i s ta n t  t u beT c u lo s j s e p ide m i o l o gy
r i s k fa c t o r s  a n d - i ndi ng In t  J Tu be r c  L u n g D i s  20 10

1444 ) 382 390

[6 ] Go l u b JE M o ha n  CI C o m s t o c k  G W' " n d Ch a i s s o n  RE

A c t iv e  ea s e  fm di n g o f  tu b«E c u l o s is  : hi s t o r ic a l  pe r s p e c t iv e  a n d

}iu u r e  p r o s pe c t s [n t  J Tu b e r c  L u n g D is  2005 9 ( l l ) : 1183

1203

【7】 Ba r k a n D L iu Z Sa c c he u i n i J C &  G l ic k m a n M S

M yc o l i c  A c id C yc l o p r o p m a t i o n  is  Es s e n t ia l f o r  V i a b i l i ty

D r u g Re s in tan c e an d Ce i l  Wa l l I n te gr i ty  o f  M y c o ba c t c r i u m

t u be r c u lo s i s Ch e m is t r y  &  B i o lo gy  200 9 16 : 499 509

【8】 WH O  Co u n t do w n  t o  2 0 15 G l o ba l  Tu bc r c u ]o s i s  R ( po r t  20 13

Su pp le m e n t Ge n e v a  w f Bo  Pr e s s 2 0 1 3

[16] M o o r e D F Cu r ry J I K n o  C A &  Jo n a s V
A m p l i ü c a t i o n  o f  r RN A  fo r  A s s e s s m e n t  o f  T r e a t m e n t  r e s p o n s e

o f  Pu l m o n a r y  T u be r c u l o s i s  Pa t i m t s  du r in g A n t i m i c r o b i a l
T h e r a py Jo u r n a l o f  C l in ic a l M ic r o b io lo g y  199 6 34 (7 ) 17 4 5
1749

[ 17] F c n h a l l �  q  St e v e n s  L M o s e s  L B e z u i de n h o u t  J B e t t s  JC
H e l dm pv  P : In  s i t u  d e t e c t io n  o f  M y c o b a c t e r i u m  t u b e r c u l o s i s

tr a n s c r ip t s in  hu m a n  lu n g  gr a n u l o m a s  r e v e a l s  di l f c r e n t i a l  ge n e

e x p e s s i o n  in  n e c r o t i c  l e s i o n s 】n f e c t  I m m u n 2 0 02
7 0 0 6 3 3 0 8

" j " o y u c  r n u u r g n a r a  u n a e n m  M M O r e 1l lo n  P
D e t e c t io n  o f  li v e  a n d a n t i b i o t i c k i l le d ba c t e r i a  by  qu a n t i t a t iv e
R e a l T im e  PCR  o f  sp e c i f i c  f r a g m e n ts  o f  f RN A A n t i m i c r o b
A ge n t  Che m o the r  20 06 50 (6) : 19 13 2 0

[ 19] L L i C S M a ha n M Pa l a c i L H o r t e r L L o e f f c lho l z J L

W H B o o m K D E is e n a c h Spu tu m  M y c o b a c t e r iu m

Jo hn s o n R D i c t z e S M D c ba n n e M L JOl ob A Ok w e r a

tu be r c u lo s is  m RN A  a s  a  M a r k e r  o f  B a c te r i o lo gi c  C l e a r a n c e  i n

r e s po n s e  t o  a n t i t u be r c u l o s is  T h e r a py J C li n M i c r o bi o l  20 10
4 8 4 6 5 1

T e ix e i r a L Ch e n Y M e a s u r e m e n t  o f  Spu t u m

120】 D c s ja r di n L E Pe r k in s M D W o l s k i K H a u n S

M y c o ba c tc r i u m  tu b er c u l o s i s M e s s e n ge r  RN A  a s  a  s u r r o ga t e

tb r  r e s po n s e  t o  c he m o th e r apy A M  J R e s p i r C r i t C a r e  M e d
1999 1 60 : 203 2 10

[2 11 G a r g Sa n jay K T iw a r i R P T i w a r i D i l e e p S in gh Ru p in de r

M a lh o t r a D o l ly R - a n i V K  Pr a s a d G B K S Cha r u k a

R a m e s h F r a z ia n o M Co l iz z i V  B ise n P r a ka sh S : D ia gn o s is

o f  t u be r c u lo s i s : AVai abl e t e c hn o lo s i c s l im i t a t i o n s a n d

p o s s ib i l i t ie s JOUr nal  o f  C l in ic a l  L a bo r a t o ry  A n a l ys is

20 03 17 (5) : 155 1 63
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