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7P SRR SRR 1 ) 5 g Sy
e

?E‘J'E?EJ%F'}YQ%E& ZE1Pf8E1%: (multidrug resistance - 7% MDR) i
Atk Bl PR 14 f%’f%%%ﬁ‘l‘*%['fﬁ‘ﬁ“éﬁff‘ CEAF BN ER ~ IS
k55 B4 ('spacer oligonucleotide typing » 7 spoligotyping ) » 1S6110
B;Lﬁjﬂf";*ﬁ P 2E[1% (restriction fragment length polymorphism - jij#% RFLP )
STEIEE S STATISE R ISR B P « b PURLP T 162 #F
LERBEFAE Y 40 FRSEPIRTR SRR > 7K H:]‘ rpoB FLIN T [filpu i Eﬁ‘%
g~ B[ (deletion) #IH- /[Hﬁ k (|nsert|on)5”“'1g*3‘/%P*§9’r(rlfamp|n ’
G RMP ) ffegg]® % mhh JF%J%’alfb o A EEE > 162 1k ZE gk 1 146
% (90.1% ) 7+ 81-fiFkl 1= 14 h 1 (81-base-pair region) | 2K/ 3L & - i) 40
FRBEP IR EPARE T = S R 4&@%" S YRR S
B2 FE T I ARBE] > 4 30 AT (codon) RG> 1 AE
A *E'Ef‘f‘/ﬁ% * RS R H;@ﬁﬁ%ﬁﬁﬁlﬁd (allele) ZAZE] -
CHA PR PRSI ST rpoB BLNEL S SRASE R - b
It ERSEIETARE T 60.5%F =i ] (Beijing family ) » J—‘FIJFT@F[},
il ORI E ﬁ%@ﬁ‘lfﬁ F1# > [ED 196110 [UFITRH B %515
RGN 2 EPRBE I AR L IR A %ﬁf kAT A S RMP
SEIEPUE o TR RLRRSES P rpoB BLINAE F @Y - [y
2R Z R PRBEEAY PRV B R

Dk

il

_"'llll

AP TA LR REEIE VIR F S IRERY L = 5 HIJ;[*F} RE[1] > =151 $5pa st
[y (5 H  19.6% 5B TAETHh (isoniazid i INH) - 12.4% SHH
('streptomycin > i SM) > 12.0%%f RMP > 5.9%3}3 % % (ethambutol -
i EMB) > 9.3% %[ INH 71 RMP géjﬁuﬁw'l‘%[z] o T BB - A IER
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( Azerbaijan) "FHE'I BV S BRI IR o S
R i po (R == = ﬁj%ﬁﬁﬁé[ﬂﬁﬁﬁ] ° F",%ﬁfﬁwﬁ?ﬁ;ﬁ E"%ﬂé’%ﬁ”ﬁ%if}%%i
( National Tuberculosis program, NTP ) Liﬁiﬁiﬁ}fr{ = J@ﬁ’j‘f, i SRRy
ch o I B o AR S T SR I % o U
RIREA - ) 14,486 BRI IR S EaEs 64.9 S 15 ) H[A] - ey
BB > RMP 5 [SRER I R N4 = 52 o SR8 5 Hpser
17 > G BpA Jede = e — BT 8.4-22.6% (INH) > 4.8-15.4%
(SM) > 0.2-21% (RMP) > 0.1-5.8% (EMB) > 1.2-2.1% (MDR) -
@ﬁj?y RMP ' fjidl sV ik » 55%) 90 %Il EF INH 2 L e

= RMP $ig {45 ') lﬁq’?‘u % Tﬁ%lﬁﬁﬁg[ EIU#F',EJ o AdG A FT?‘J‘ RMP 2k
Pre| gkl ’ﬂﬂl)ﬁ?ﬁ@%ﬁf@%{ﬁ@( RNA polymerase ) B-subunit [V rpoB
BE- B 81 (SIS S AYPESTE (DNA) 1 % 2 @ g b
[5,6,7,8] i’ﬁrdz}?{égii%’fiﬁ@ﬁ%@ Tk 1535 5 DNA FIE &l - 5]
f}?ﬁf‘jﬁ&:ﬁu%l‘iﬁéiﬁi rpoB FLPY - 2Agig ik g% o+ ZAdpn fi’fﬁl’“‘%ﬁﬁ o =9t

T B AT e 5 Bk e “*Flf{ﬁ??’r*j}%ﬁﬁ'%@%$£ﬁ%§ﬁ%[‘§ s Pt
11 1S6110 [ g F 2155 RIGE & [ it Gasfd € oL - 1)
73 PRI ] [ 37 f’?"ﬁ%@fﬁ’l@%ﬁi%ﬁ'l‘iﬂ o RPHREOEIRY o TSl e
154 ZE PRETE Atk o~ E S PRy jé%?ﬁi@“ﬁ’?%@ Uyt s F12h
HE AR OHOGH S RV pV RS e “’p”é?i‘éﬁff@r AP ! ?J}*}*‘“ﬁﬂ‘[‘%ﬁgﬁlﬁﬁ
o T JT'}”Eﬁiiﬁyﬁtﬁif’ﬁéflfﬂ%ﬂ{ﬁ?ﬁ“@'ﬁjﬂ °

FhRIE
N EAREIE

U7 A B S N B ] T S B R
HAB2 b o 20T S 8 i {17 SRR 40 AREEPI R MY
PR (RS -
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f%ﬁ%%bzﬁ‘?”iﬂ e

F”TEJ’?T:J ] J?ﬁi?ﬂﬁf?ﬁ& Léwenstein-Jensen [aﬁﬁthfﬁégl » 7 37 C**Sfﬁ
A Z) 8k B o FM RS R 0T - G R R o SEPIAr R IR R LL
FIJH T }%@fflﬂﬂﬁ‘ (indirect agar proportion method) i£/~[9] > *ﬁ%glﬁl
PRAH AT A - BB PR ST ES INH 0.2 % 1.0pg/ml > SM 2.0 »
10.0pg/ml > EMB 5.0 ¥ 10.0ug/ml» RMP 1.0 5.oug/m|o;'"éjﬁu%l‘fhpa
LK [i e ”ﬁéﬁl REA AL b RS SRS >
=P 1% Jgf RE o SEPSEEIVERLT - 2 DRI PEET AP RMP
K INH ! gt o
=~ I SR R 2V

FLPAE DNA HlEU 3k > GRS TARRAVATE RS TE 2 Ek
(10 mM Tris-HCI  (&ji#(fi 8.0) , 1 mM EDTA  (Jjié(f 8.0)) - $%p
B e 1%%?’“@ (lysozyme) i » [ 37°C=9] 2 /[ [ - #
Fp 5117 K (proteinase K) #110% Elif,[%ﬂ (SDS) - fiti+ 56°C
HefifFTk - £10 " NaCl CTAB/NaCI it 65°C "~ i 10 534 - #[™ b/
B S T3 BRI e VRS (CAPERR el T REA [ e e ﬁla[ﬁ'iﬁ”
TE 75 fEdfk - %nﬂuv&@% (DU 640B, Beckman Coulter) jfJ&! 260nm *
280nm {5 fifi '] g o
[ 1S6110 [T B 2 71455 Bk

Hrt m&fj’s[ﬁzp ARYEISE110 [HITH B SHI1E 53 EIE(0] - $90
s+ LA (genomic) DNAT[ELfITEPvU 1 (= 6 {5 » 1
K 0.8%?54?:?3??%%%}’ A FFﬁTBE{ % (el > [ \_Fgf’EJtSO ]4\#*]1 I#B[sﬁ”rz%r

IIsH rtkEME 14323 puBl N5 DNALL ’/ff[tf% (external control ) » * '3

F' V?F,EE BZ(supercoiled) DNA ffﬂr, =!/Pvu Il Bﬂﬁfuzg— J%U*DCDX174/Hae [HJEL
il J%Uﬁ[ ﬁ ZHf (internal control) - & % fUDNAM FHEFLZFE G I
(Hybond N* > Amersham Pharmacia®4if ) & 58] 245 (Rl P4 R
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HUIS6110 FEFFEFFED - FFFB’EJJ& % 0 FEL A T TECL DNAJITHE A
(Amersham Pharmaciaffii! ) {fT3H] - ﬁl&ﬁzj}ﬁg{\B|OMaX 4 (Eastman

Kodakffil) & o
2 [ e 5 3R

AR PRI PR T @l}%;”l?ﬂ (directrepeat » DR) 7 Aﬁ'[ﬁ 1 36 [ fL
B VA i IR 35 = 41 (WL R HE IR > S A
PRI B PO 2fE1S - Kamerbeek ™ » #|1 [5fifg phte V £ b4 - Sy
W&nﬁi—ﬁ 43 (R R P S TR A AL
EIHE[11,12] - P=HEELY j*"fg;&r’“é"@%t VRLEE > B F[M =R 5 S YRy
# =3 (lsogen Bioscience BV, Maarssen, The Netherlands ) 3% = & gds
B = S e Y S jl PR %ﬁﬁ’}ﬁ_&;@%[ |DRa
{1 DR [ 5% 7 b o s » }%%Eﬁi“ftﬂ P (FSEH T 43 (WIS
ST AL S > F P JECL® 53 1 b i ARl o (NI BRY - 5 st
WY RGO -T IR6ES P (M. bovis Mg bk » [l il - IRy B o - fiees
PR AR« R (Beijing) R EALLE ST 35 W= 2743 [/ 9 (]
B B o [ (Beiing-like ) PRFIESEL{E TR & 9 (R f‘ﬁJ/f‘f I
P [ e A R -
o IR

RRLER IR AR B R #]#|Bionumerics® 7~
Wi #d (Applied Maths,, Kortljk Belgium ) fﬁﬁ;ﬂﬁr IR 53 AR it
RPVHESTT) &é‘y'rf,ﬁ[][ TRV ERERLF Y [ I (unweighted pair
group method ) ffli ™ ET¢ B E = 55 EE « F5E (cluster) puEtl @ yfEpv Rl
B R ST EE PR S E AR T SpAd L] - Hﬁ‘[ﬁf@&??& f?F'J']"j:Eéﬂ‘% v
IH s (AT Pe[fk*[ﬁy LI S s HRARRAGS [RIME 14323 LﬁéjLEﬁibFH

« PCRIfr = ARl p -t

ASLBAZ ¥ 52 8 T i AY [ HBTRv =1 5 2 i £L [N 725 ( GenBank
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accession no. NC_000962.1) » F&FF iy & pLd [~ » h*rpoB gi[ﬂfgm%

f
gl 5k (81 bp region) - PCR™EST [V 320nM Zi4% ¢ : rpoB-F - (5
-TCGGCGAGCCCATCACGTCG-3' ) Al rpoB-R ( 5

-GCGTACACCGACAGCGAGCC-3') - # Zvici{*pUDNA (50ng) “p* PCR
== EIJ 7 1 unit flféf” tiy ( AmpliTag DNA polymerase, Applied Biosystems
G DR deoxynucle05|de trlphosphateF< 200 M > 50mM KCI > 10mM Tris-HCI
(pH8.3) > #A12.5mM MgCl, - /&% ABI 9700 (Applied Biosystems ) %UF
HES ’*E?“F%i’? 196°C » 10 774% 5 96°C™™ 1 554 ~ 64°C™ 1 5
72°C™ 2 5344 30 {lfAEL s 72°C™ 7 Sié# fﬁmiﬁ}‘nﬁ& 4°C - PCRT};?JI
2%1%'%7 1 TBERZ AT J?ﬂ}*w’fﬁﬂe 2 541 LA B s yFUE%fPJ’
H "JABI 3700 DNA; #r& (Applied Biosystems ) &= £ A
~ ARFE T
?gm}ﬁglﬂﬂj“ Epilnfo 6.04 ﬁ’ﬁﬁ‘ (W[ES«U%JF Wﬁ”ﬂ FHEE ) EA R
P fifi-[- %+ 0.05 ]?:j\[:"“a% ¥ o

SEP AR

162 Ff 2 phfl 1 > 37 FF (22.8 %) % INH #I RMP 5! ¢ feds(t
62 % (38.3 %) £} INH - RMP A1 EMB &' ¢ csfisie » 15 £ (9.3 % ) %f INH ~
RMP 71 SM 51 F [Fiaflet » 48 1 (29.6 %) SMATSEPIF] S F bl - pefl
%%A o
IS6110 [FUH7iH F8 €[

HE 155 b @ EI R IR T | LS HETE B IOFL AT DNA i1
1S6110 Biﬁiﬂiﬁg%g& LRI o AHNH B 139 78 [ RFLP ?ﬁ"&ffj ,
18.7% (29/155) FAHRYA5 i ([~ ) - JIEr] 98%IutH (1%L 53
P HURE] 14 [l - 12 [ > By 2 [ Bl 5 1 e
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i 3 BN 1 IR - b 4 TR 19
e PR L EJ (i 1S6110 4 F& » 1%J'E[|F RSP B i B PR L
PRIl WA - 3 MW BARERERE T A IR B o 0 = e A e
(£} INH ~ RMP ~ EMB % s | ({155 SM a7 ) » # 'E’f,ﬁF% 531 1= & -
Bi%@ (TCG—TTG, Ser—Leu) - b~ [#) 4 [HAFKIRES - [2+ H 1 1
FRPUEE EMB SR - B 6% 3 FRSF 4 RSB PoRTF BRI » 2 g 4 FR A
T 513 AIS14RIHIE TTC (Phe) 457 15298 « HiF 37 4 Bk
TSPy S o SR ST B 5 o LR 12 - 2 ”%JP e
R = o O PIRVEREETE S 0 PR %Erjﬂgﬁﬁiik
BB 5 7]
RS ) 98 i (60.5%, 98/162) Y g ] - H [l R=ifk
msgyplﬁﬂ HUE 911k (92.9%, 91/98) ¥ 7 ¥k (7.1%, 7/98)  I=Fi E[1
=) 37— FEIEPIAE I 711G 80%( 78/98 ) it {19 73.4%
(47/64)
rpoBfL [N
S BT 162 K 4 f:[;c;ruzﬁal[ett%,ﬁ;u 40 F SRR AR Y rpoB £
[+ 4 541 LS PR R € AR S S S R
1 E AR ] 162 £k % Elﬁu%[fkf;g[ﬁ:“l ' 146 £k (90.1%) 7t 81 [
SR R e oS LR 7 R 531 (Ser )~ 526 (His )~ 516 (Asp)
[lusfiikR@ (missense mutation ) [ 84.9% (124/146 ) - 146 1t | iy 2
FIRSEE PR €] 32 T IfOAABT] g 30 FEHI- B 2 [ VK
o 1 AT AR 513 A1 514 VR 1 ek gt 4 kR 509
£ 511 V] (F )« HfiE 531 4@ TCG [1754.8% (80/146) » Hiff~
526 @15 CAC i 22.6% (33/146) » iffi+ 516 %@ GAC [i 9.6%
(14/146) = 5 UET T) 91.8% (134/146) HLfl~ O p2kid » 11 (%) %%
@fm_‘»%ﬁm;ﬁg\lﬁ%ﬁiif °
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98 = BI A L ik~ 531 #1526 3k * JA@pUHis - 53145 50.0%
(49/98 )#120.4%( 20/98 ); [} 64 52 fi B f<ifk - 157 1I%E 46.8%(30/64 )
F118.8% (12/64) » J=u B3] RIRHIN € AR Ad ] Y
15 ?J%T%ﬁ'ﬁj%l? °

AP poB BLINAY 81 LS AR 11 (RIS ERLY ()
fifis~ 508 Rlii@ (ACC—ATGC; Thr—lle) » Hifi5+ 509-511 B[t » i
fili+" 513 Kik#@ (CAA—~CCG, GIn—~Pro) ffi5~ 515 Kk i@ (ATG—~GTG,
Met—>Val) - i#ifii+" 516 ki@ (GAC—~>GAG; Asp—~Glu) » Hfi5~ 517 Kl
7@ (CAG—~CCG; GIn—>Pro)» iffi+" 522 R%i@ (TCG—~TTC; Ser—
Phe) > ififiii+" 526 Ef2k/@ (CAC—~CGA; His—~Arg » CAC—~GGC; His—
Gly)» iffs+" 531 Hisk@ (TCG—~GGG, Ser~Gly ¥ TCG—~>GTG, Ser—
Val) o AP BrstE sl R o i) R R AR ARE 5[ GenBank Lfﬁ%ﬁ{l‘J s
P~ : AY823310, AY823311, AY823312, AY823313, AY823314, AY823315,
AY823316, AY823317, AY823318 -

Fie
A T AT I 162 £ 2 E BRI PAER - JE2E] 90.1 %Y [
FR 7 rpoB FL[W 81 L B4 gﬂ%ﬁ Eﬁi@‘}”éj%ﬁ@ » SF LR 1poB R E
AT 07 PSS RER - gl  RD 7 R Ejﬁmﬂ'm
%‘l%fﬁf%ﬂz%ﬂﬁ IR 2Rl 'T Eﬂﬁtﬁ | P T BB R
ﬁ e SRR = AR ARG G T | W 5 ) 17
SR R RO R - R ﬁfﬁ?pﬁ%ﬁan’?ﬁ}%&
PURBEIG OAYR] © AP CEREEERIRRIT > T rpoB FLPIEEALHAERT
o E=a (SR PL9F RyRAT | 08 B EI~J7FE‘FTJTJE » (EVAIT 1 P i ke
() o Paisi Ptk '/EW@%I@ R P R ]
Bl Y PR R 20 SR IEI R RS
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N Y 146 SRR fRdll o 105 562 [ fi2F T RMP fdk
[%* ﬁ}wJ[13] PIgt > =rEEL arr[14,15I§& P. aeruginosa '] & El {47 53 AL
4 (other mycobacteria) [/ RMP §jugk{%E Jr%fa ; pﬂtj‘vﬂ_ﬁaﬁ& ZE B
Mk + Vi - ﬁl%%ﬁf@&f’l@ﬁf?%@ﬁ%ﬁﬁ > SR L PSS A R
ﬁ IRE 2 E BB pAPR T~ i f“'ig\;iﬁjﬂﬁgﬁwﬁ[\:kﬁfj 3]

AR 99E9Bh rpoB FLW AL 51l B3 A1y 9
B9 5 [ 20 1 RMP sty padt - JL7H 4 78l v (e aaa@m 1 %gﬁ‘ 5l
1 JOB16] o pi- RETATRT BB, 53 FRIFSEHIY IR 69 (RS EB
i (ifi~ 511-533 if]) F[ 16 FEKABRIA1 5 [ PTfpRL A 17] - sk
IS 162 ik 2 E1 s il P 7 L1557 Al R 32 PSRBT 1 11 {i
PREHPHLEAAG > 205 i 513~ 526 ~ 531 F i I/étﬂ@ﬂ/i};} (FZ)o
~ TR IR SR Wl 531-526 Uk [ a;@ﬁaﬁ iF‘
‘[‘%Eiﬁﬁ%ﬁ?ﬁ%ﬁ*ﬁéwi};# HIE e fORE 18] -

e S BeA — EE E] BIREAY pU g R
e B TR :ﬂ« £h 44.5% > SE 1 (B S s E U £
46.4% [11] o APHHIATY CEFBEIEPIFRH 1 60.5% I [ B » {ELRLI=
B (i PO R - (i (2 172 B

%[J“J Bionumerics® Ji Al 7 LT AT, A FRAVBARRRE T2
GLZH 1S6110  [ELffITa G B 2 B 1 T AT R ¢ frikds 1 paE W
[19,20,2115 = A [l # - SRyh| > 162 bk LI PRBEILRERT Pl 1) 54.9%F1 Wil
;@?Jﬁl[ﬁjpsz&@%’!,‘é’ié it rpoB FL[N (526 (His—Tyr) f5 531 (Ser—Leu))
[19] - ZEIPRBEIEHIGAOIE S > f ERUBEAHIY P S [y 5 F bl
FORLIE S FRS 9t v SR BRERARPOETRL © ] IV 196110 [T
PSRRI > G217 58 2 AR rpoB FLENHABR] > B £ W Buihty
RMP $ls (=i 1 > it Fiel i A 4 i rpoB LR Zemdend [ » [fy

IR E RS PR R R
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PR IR 1 SR DOHO2-DC-2035 54 - iafies

F i PRI T PO R 2 1 BRI AR (International
Union Against Tuberculosis and Lung Disease, IUATLD ) i~ ?@WF&EW . /F‘,j*
iR f % A P .F‘E{F Y BRIV R f 455 SR Rt
o 2l -

B - “ﬁi@@ Bt BRIE - A SRR PR - R
S T AR R0 ) AR P R

SV

1.

Espinal M, Laszlo A, Simonsen L, et al: Global trends in resistance to
antituberculosis drugs. World Health organization — International Union
Against Tuberculosis and lung Disease Working Group on Anti-tuberculosis
Drug Resistance Surveillance. N Engl J Med 2001;344: 1294-1303.

. The WHO/IUATLD Global Project on Anti-tuberculosis Drug Resistance

Surveullance. Anti-tuberculosis drug resistance in the world, Third Global

Report. World Health Organization, Geneva, Switzerland. 2004

. Glynn JR, Whiteley J, Bifani PJ, et al: Worldwide occurrence of Beijing/W

strains of Mycobacterium tuberculosis: a systematic review. Emerg Infect Dis
2002;8: 843-849.

. Chen, ZC:Tuberculosis annual report 2002, Annual Rep., 2002; Center Disease

Control. Department of Health, R. O. C.

. Miller LP, Crawford JT, Shinnick T: The rpoB gene of Mycobacterium

tuberculosis. Antimicrob Agents Chemother 1994;38: 805-811.

. Musser JM: Antimicrobial agent resistance in mycobacteria: molecular genetic

insights. Clin Microbiol Rev 1995;8: 496-514.



%

21 BE 31 RIERE 175

7. Ovchinnikov YA, Monastyrskaya GS, Gubanov VYV, et al: Primary structure of

10.

11.

12.

13.

14.

15.

Escherichia coli RNA polymerase nucleotide substitution in the beta subunit
gene of the rifampicin resistant rpoB255 mutant. Mol Gen Genet 1981;184:
536-538.
Telenti A, Imboden P, Marchesi F, et al: Detection of rifampicin-resistance
mutations in Mycobacterium tuberculosis. Lancet 1993;341: 647-650.
American Thoracic Society. Diagnostic standards and Classification of
Tuberculosis in Adults and Children. The official statement of the American
Thoracic Society and the Centers for Disease Control. Am J Respir Crit Care
Med 2000; 161: 1376-1395.
van Embden JDA, Crawford JT, Dale JW, et al: Strain identification of
Mycobacterium tuberculosis by DNA fingerprinting: recommendations for a
standardized methodology. J Clin Microbiol 1993;31: 406-4009.
IO P O REESET B IR A S A -
ik %4@%%9%1 S = F ST A 8 Z W 710 FI-T19 1 e
Kamerbeek J, Schouls L, Kolk A, et al: Simultaneous detection and strain
differentiation of Mycobacterium tuberculosis for diagnosis and epidemiology.
J Clin Microbiol 1997;35: 907-914.
Zhang Y, Telenti A: Genetics of Drug Resistance in Mycobacterium
tuberculosis. In: Hatfull GF, Jacobs WR, eds. Molecular Genetics of
Mycobacteria. ASM press, Washington, DC. 2000: 235-254p.
Alexander DC, Jones JR, Liu J: A rifampin-hypersensitive mutant reveals
differences between strains of Mycobacterium smegmatis and presence of a
novel transposon, 1S1623. Antimicrob Agents Chemother 2003; 47:
3208-3213.

Tribuddharat C, Fennewald M: Integron-mediated rifampin resistance in



176 Z15#HE RE94F3H25H

16.

17.

18.

19.

20.

21.

22.

23.

24.

Pseudomonas aeruginosa. Antimicrob Agents Chemother 1999;43: 960-962.
Qian L, Abe C, Lin TP, et al: rpoB genotypes of Mycobacterium tuberculosis
Beijing family isolates from east asian countries. J Clin Microbiol 2002;40:
1091-1094.

Hwang HY, Chang CY, Chang LL, et al: 2003. Characterization of
rifampicin-resistant Mycobacterium tuberculosis in Taiwan. J Med Microbiol
2003;52: 239-245.

Billington OJ, McHugh TD, Gillespie SH: Physiological cost of rifampin
resistance induced in vitro in Mycobacterium tuberculosis. Antimicrob
Agents Chemother 1999;43: 1866-1869.

Bifani PJ, Plikaytis BB, Kapur V, et al: Origin and interstate spread of a New
York City multidrug-resistant Mycobacterium tuberculosis clone family.
JAMA 1996;275: 452-457.

Farr BM: Rifamycins. In: Mandell GL, Douglas J, Bennett JE, eds. Principles
and practices of infectious diseases, 4th ed. Churchill Livingstone, Inc., New
York, N.Y.. 1994:317-328p.

Moss AR, Alland D, Telzak E, et al: A city-wide outbreak of a
multiple-drug-resistant strain of Mycobacterium tuberculosis in New York.
Int J Tuberc Lung Dis 1997;1: 115-121.

Williams DL, Waguespack C, Eisenach K, et al: Characterization of
rifampin-resistance in pathogenic mycobacteria. Antimicrob Agents
Chemother 1994;38: 2380-2386.

Matsiota-Bernard P, Vrioni G, Marinis E: Characterization of rpoB mutations
in rifampin-resistant clinical Mycobacterium tuberculosis isolates from
Greece. J Clin Microbiol 1998;36: 20-23.

Hirano K, Abe C, Takahashi M: Mutations in the rpoB gene of



$F21 853 RERE 177

25.

26.

217.

28.

29.

30.

31.

rifampin-resistant Mycobacterium tuberculosis strains isolated mostly in
Asian countries and their rapid detection by line probe assay. J Clin Microbiol
1999;37: 2663-2666.

Yuen LK, Leslie D, Coloe PJ: Bacteriological and molecular analysis of
rifampin-resistant Mycobacterium tuberculosis strains isolated in Australia. J
Clin Microbiol 1999;37: 3844-3850.

Pozzi G, Meloni M, lona E, et al: rpoB mutations in multidrug-resistant strains
of Mycobacterium tuberculosis isolated in Italy. J Clin Microbiol 1999;37:
1197-1199.

Valim AR, Rossetti ML, Ribeiro MO, et al: Mutations in the rpoB gene of
multidrug-resistant Mycobacterium tuberculosis isolates from Brazil. J Clin
Microbiol 2000;38: 3119-3122.

Bartfai Z, Somoskovi A, Kodmon C, et al: Molecular characterization of
rifampin-resistant isolates of Mycobacterium tuberculosis from Hungary by
DNA sequencing and the line probe assay. J Clin Microbiol 2001;39:
3736-3739.

Mani C, Selvakumar N, Narayanan S, et al: Mutations in the rpoB gene of
multidrug-resistant Mycobacterium tuberculosis clinical isolates from India. J
Clin Microbiol 2001;39: 2987-2990.

Garcia L, Alonso-Sanz M, Rebollo MJ, et al: Mutations in the rpoB gene of
rifampin- resistant Mycobacterium tuberculosis isolates in Spain and their
rapid detection by PCR-enzyme-linked immunosorbent assay. J Clin
Microbiol 2001;39: 1813-1818.

Tracevska T, Jansone |, Broka L, et al: Mutations in the rpoB and katG genes
leading to drug resistance in Mycobacterium tuberculosis in Latvia. J Clin
Microbiol 2002;40: 3789-3792.



178 &5 #HE RE94F3H25H

32. Cavusoglu C, Hilmioglu S, Guneri S, et al: Characterization of rpoB
mutations in rifampin-resistant clinical isolates of Mycobacterium
tuberculosis from Turkey by DNA sequencing and line probe assay. J Clin
Microbiol 2002; 40: 4435-4438.

33. Yue J, Shi W, Xie J, et al: Mutations in the rpoB of multidrug-resistant
Mycobacterium tuberculosis isolates from China. J Clin Microbiol 2003;41.:

2209-2212.
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RARRTED (%) (INH) (RMP) (SM) (EMB)
48 (29.6) R R R R
62 (38.3) R R s° R
15 ( 9.3) R R S
37 (228) R S

a: phgst b: ekt
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&=, 162 RSERBMARE rpoB BERERE T 507-533 @AY 81 EiREH 5 38
BEFEF&ER. RPELRRTRENERAHERERBIENEK

B MER

Jait ] Ff Pl ®] | L iR APEREE | Wi (%)
508 - ACC—ATC Thr—lle 1 0.6
513 CAA—CCA GIn—Pro 5 3.1
CAA—>AAA Gln—Lys 2 1.2
CAA—CCG Gln—Pro 1 0.6
515 ATG—>GTG Met—Val 1 0.6
516 GAC—TAC Asp—>Tyr 5 3.1
GAC—GTC Asp—Val 4 2.5
GAC—>GGC Asp—Gly 2 1.2
GAC—GCC Asp—Ala 1 0.6
GAC—TTC Asp—Phe 1 0.6
GAC—>GAG Asp—>Glu 1 0.6
517 CAG—CCG GIn—Pro 1 0.6
522 TCG—>TTG Ser—Leu 2 1.2
TCG—>TGG Ser—>Trp 1 0.6
TCG—>TTC Ser—Phe 1 0.6
526 CAC—TAC His—Tyr 14 8.6
CAC—GAC His—Asp 5 3.1
CAC—CTC His—Leu 5 3.1
CAC—CGC His—Arg 3 19
CAC—TGC His—Cys 2 1.2
CAC—AAC His—Asn 1 0.6
CAC—ACC His—Thr 1 0.6
CAC—CGA His—Arg 1 0.6
CAC—~>GGC His—>Gly 1 0.6
531 TCG—>TTG Ser—Leu 75 46.3
TCG—>TGG Ser—>Trp 2 1.2
TCG—CAG Ser—Gln 1 0.6
TCG—>GTG Ser—Val 1 0.6
TCG—~>GGG Ser—Gly 1 0.6
533 CTG—CCG Ser—Pro 6 3.7
509-511 deletion - 1 0.6
513-514 insertion TTC (Phe) 4 2.5

e TR R A PPN 11 (RSP A -
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R=, "THRZENEUEREREASERETRRER

e KR I PIERECEL (%)

SRS F 498, 531, 561 1 (06)

SO RE S EEE Jia
508, 526 1 (06)
515, 526 1 (06)
516, 517 1 (06)
516, 522 1 (06)
516, 526 1 (06)
516, 531 1 (06)

a: % INH,RMP,SM 71 EMB [47ei 8k P15 F | |t
b: S} INH,RMP 1 SM g% 5f INH,RMP 71 EMB ! ||
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&M, FRA%%E RMP fiEEZERRR T REE ARIER

Frequency (%) of mutated codons

no mutation
Country o
. 533 531 526 522 516 513 511 508 within hot-
(reference : no. of isolates ) _
spot region
United States (22; n=61) - - - - - - - - 8.2
Greece (23;n=17) - 529 176 12.0 5.9 5.9
Asia (24;n=90) - 533 16.7 11 140 56 11 - 6.5
Australia (25; n=33) - - 3036191 - - - 3.0
Italy (26;n=37) 27 594 351 - 81 - 27 - 0.0
Brazil (27;n=82) 12 557 232 24 74 12 12 - 3.6
Hungary (28; n=29) - 310 69 - 38068 - - 10.3
India (29; n=44) 22 636 227 - 45 22 68 22 2.3
Spain (30;n=50) 20 480 220 - 140 20 6.0 - 0.0
East Asian (16; n=66)
(China 20, Japan 3, Korea 3.0 515 106 - 170 60 - - 10.6
18, Taiwan 20)
Latvia (31;n=34) - 412 206 - 32 - - - -
Turkey (32;n=41) 48 56.1 195 49 72 24 - - 24
China (33; n=86) 20 410 40.0 3.0 40 20 2.0 - 10.0
Kaohsiung, Taiwan (17,
75 415 189 19 151 - 6.3 - 15.9
n=63)
Taiwan (this research)
3.7 548 20.0 24 9.6 48 0.0 0.6 9.9

(n=162)
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