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RAPID DIAGNOSIS OF TUBERCULOSIS
Chiyoji ABE”

Two systems, the newly developed Mycobacteria Growth Indicator Tube (MGIT) and
biphasic Septi-Chek AFB based on liquid media, proved to be significantly better than the
egg-based solid media for the isolation of mycobacteria from clinical specimens. The dif-
ference in the rates of isolation of bacteria between the two groups of media was more
remarkable with smear-negative specimens. The isolation of the Mycobacterium tubercu-
losis complex by MGIT occurred 8 days previous to the isolation by the conventional
Ogawa method. The mean time for detecting M. tuberculosis complex by Septi-Chek AFB
was similar to those of the Ogawa method. A greater difference in isolation time was
observed for mycobacteria other than M. tuberculosis (MOTT) isolates. These results in-
dicate that the MGIT and Septi-Chek AFB systems based on liquid media are efficient
for the recovery of mycobacteria.

PCR and other nucleic acid amplification methods are widely used for the detection of
M. tuberculosis in clinical specimens. Although the sensitivities of the Gen-Probe Ampli-
fied Mycobacteria Direct Test (MTD) and Amplicor Mycobacteria for the detection of
the M. tuberculosis complex appear to be similar to the sensitivity of the culture method
using the Septi-Chek AFB, the two methods should be quite useful for rapid detection of
M. tuberculosis infections. On the other hand, two cooperative blind studies conducted be-
tween 6 to 9 laboratories to estimate the reliability and reproducibility of these two
commercially available kits revealed the necessity of good laboratory practice and devel-
opment of reference reagents to monitor the performance of the whole assay, including
pretreatment of clinical specimens.

Considerable progress has been made in recent years toward understanding the molecu-
lar basis of the resistance to antituberculosis drugs, isoniazid (katG, inkA, ahpC),
rifampin (rpoB), pyrazinamide (pncA), streptomycin (rpsL, rrs), ethambutol (embB),
and fluoroquinolones (gyrA). Most cases of resistance are related usually to simple nu-
cleotide substitutions rather than to acquisition of new genetic elements. Multidrug-resis-
tant isolates of M. tuberculosis arise as a consequence of sequential accumulation of
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mutations conferring resistance to single therapeutic agents. The basis of resistance is
not able to be explained yet in a substantial percentage of strains ( > 90%) for other
antituberculosis drugs than rifampin. Further studies are required to fully understand the

molecular mechanisms of resistance.
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3) Mycobacteria Growth Indicator Tube (MGIT)
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4) MB/BacT Microbial Detection System
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Table 1 Isolation of Mycobacteria from 305 Sputum Specimens
with Different Media

Species No. (%) of isolates detected by the following method :

(No. of isolates) MGIT Septi-Chek  Modified Ogawa Ogawa
M. tuberculosis complex (39) 32 (82.1) 37 (94.9) 33 (84.6) 26 (66.7)
MOTT (44) 38 (86.4) 33 (75.0) 30 (68.2) 24 (54.5)
Total (83) 70 (84.3) 70 (84.3) 63 (75.9) 50 (60.2)

MOTT : Mycobacteria other than M. tuberculosis

For detection of M. tuberculosis complex ; Septi-Chek vs Ogawa : p<0.01

For detection of MOTT ; MGIT vs Ogawa:p<0.01, MGIT vs Modified Ogawa : p<0.05
Septi-Chek vs Ogawa:p<0.05

For detection of total mycobacteria; MGIT or Septi-Chek vs Ogawa :p<0.001

Table 2 Recovery of Mycobacteria from 305 Smear-positive and
Smear-negative Specimens with Different Media

No. (%) of isolates detected by the following methods :

Isolates (n)

MGIT Septi-Chek ~ Modified Ogawa Ogawa

3 ositi

mear—positive . 92 (81.5) 9% (96.3) 24 (88.9) 20 (74.1)
M. tuberculosis (27)

S = ti

mear-nega 1ve. 10 (83.3) 11 (91.7) 9 (75.0) 6 (50.0)
M. tuberculosis (12)

s vositi

mear—positive 19 (100) 18 (94.7) 17 (89.5) 15 (78.9)
MOTT (19)

S = ti

mear-negative 19 (76.0) 15 (60.0) 13 (52.0) 9 (36.0)
MOTT (25)

For detection of M. tuberculosis
from smear—positive specimens ; Septi-Chek vs Ogawa:p<0.05
from smear—negative specimens ; Septi-Chek vs Ogawa : p<0.05
For detection of MOTT
from smear—positive specimens; MGIT vs Ogawa : p<0.05
from smear-negative specimens; MGIT vs Ogawa:p<0.01

Table 3 Mean Time to Detection of Patients Who Were Positive for All Methods

Days to positive culture

Isolates (n)

MGIT Septi-Chek  Modified Ogawa Ogawa
M. tuberculosis (25) 12.9 21.2 21.2 21.6
MOTT (19) 7.4 11.0 18.3 20.4

B2 S ORBEORERERHETE CICET S HEERL
AR B L L ST A F oy 7, ERPLDN
JIEB & OBARE A OBEORE LR L HETREL
TR AR L NIRRT B LY, 4558
3 AT L TI05BI DM R % $ 3 L 7B % Table 1
R LT HifkEE A R L MGIT 7213277 4
F v 7 ORKRHEIL84.3% Th o =D LNIEDOR
HERIZ60.2% LB o720 ZORHEDOEIFETH -

oo BEBHUMEIZD L L) BEKBEHME2LD
MGIT ¢t 754 F vy 7 THRICHERETE 24,
NS % BV 72 BRI RS PERD R A © ORISR I3 AR Y
B o 72. = OEIZREBE DA S T IR IR
BHTLRABTH o7 (Table 2),
REHBEORBECICETAIAME ARV AT LT
RTCHRETELFICOVWTHE L (Table 3),
MGIT 2 & 2 EBBEOKRM I TICET 2 FHHKI
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3. MGIT Y AF A2 X 5K B MR

MGIT ¥# TOEH O RAZERE 1L INH 0.1¢g/
mi, RFP 1¢g/ml, SM 0.8#g/ml, EM B3.5#g/ml
THhb, TNbHIETHI EXRHE#MR BACTEC 2L 534
BTHVWTVWAREICHLET230TH S,
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FHB L, INH ICHT2RBREHRRICOVWTAS L,
HRCTINEF CEHRRBEL LTHWTE /NI 1
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720 ZNHIEINH 0.2#g/ml, RFP 40xg/ml, SM
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EENTANIB%IE MGIT THREFHLHAEERB I L
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M. #EEEIEEC & 3 BZ0OBERZH
MO BICHBRENTSED DNA ® RNA %

Table 4 Comparison of MGIT and Ogawa Methods

Ogawa method

Isolates (n)

Resistant (%) to INH (xg/ml)

Sensitive to

0.1 1.0 5.0 INH 0.1 #g/ml
MGIT
Resistant to INH (84) 97.6 75.0 42.9 2.4
Sensitive to INH (28) 3.6 0 0 96.4
Table 5 Comparison of MGIT System with Ogawa Method on Drug
Susceptibility Testing of M. tuberculosis
Variables Susceptibility test to
INH RFP SM EMB
Sensitivity 98.8 92.7 98.6 61.8
Specificity 93.1 96.5 67.4 100
Accuracy 97.3 94.6 86.6 88.4
Positive predictive value 97.6 96.2 82.9 100
Negative predictive value 96.4 93.2 96.7 85.7
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® Reporter phage system'¥, ® Q-beta replicase
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M) 3F v PELTRRBSK, HERKSEEZHAVT
SEHTH B, THOFHEFD 2 ¥ v FOREB L UH
EMETHEFD 2%y FOZhL LIRS THD I L
HHE SN TW5B, Reporter phage system & Q-
beta replicase amplification &% v MZEIF THI%
hTHb,
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1) 7o7yay - -=<A4anss7y7y

PCR ZHWHIBETH ), BEER, M. avium
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16S RNA #2— N3 5584bp DNA »EEHTH D,
O DNAWICHEET 2 EXER, M. avium 7213
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7u—TETHIBED ORI ET 5, ATTP ORDD
IZdUTP &S VDNAZ)avys—¥E2HWVWSZ
LiZkh, DNAav# I x—Yaryopc—&HHEL
%5 [DANCHIEL-EW»r S %avyIx—Yay
(carry over)| #EEIH VAT LAERAL TV 5,
BIED- 01213 3 REOBREE (b2 7U S I ATE LY —
N H Ay 5—, BREYORBOLDIIIA 70T
L=t )=F—DBRLETHS,

REEFEZAVTHANLZZOF v POBRHBEKEIZ10/E L
TThb, IthoPiBEEr & OEOMEY - FH
Lz E SICHEERIBIERD LNV,

2) DNA Fu—7 [d4] -MTD

EEO rRNA OBEIEICE SV HIBETH 5, 1
BOBIHEET 5 rRNA @2 ¥ —Hudgatk DNA (2
HHBIZFOIE—FDI0ELLETH S, ThwWw2E
B LTCrRNA 2 VWL L3EEZ LTS X TH
% Té 5, Gen-Probe # TH%E L7z MTD HiZ¥ERE
B RNA XY AT —F¥2HAVWAHIRETHY), ¥ 2
BRI T106 D RNA %#HiETE %, WIEEWIT 7V
J=w AL XF VEE# DNA 7u—7%Hv, HPA &
TR %, WRICEBE@E2T -~V - FA 7 T3
FEL g9, 42T 2 BEEDS Z & T RNA OHIEHITT

Table 6 Comparison of Two Systems Based on Nucleic Acid Amplification
with Conventional Smear and Culture Examinations in Sensitivity of
Detection of M. tuberculosis in Clinical Specimens

. PCR MTD
Specimens Positive Negative Positive Negative

Smear positive-culture positive 21* 1 22 0
for M. tuberculosis complex

Smear negative-culture positive 5 5 7 3
for M. tuberculosis complex

MOTT positive 0 18 0 18
in culture

Smear positive-culture 1 2 1 2
negative

Smear negative—culture 5 7 4 78
negative

Total 32 103 34 101

* : Number of specimens
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Table 7 Numbers of MTD Positive Results

No. of BCG in water (No. sample)

Laboratory

0 (15) 102 (15)
1 0 15
2 3 15
3 1 15
4 1 15
5 0 15
6 0 15

Table 8 Numbers of Amplicor Mycobacteria—False Positive Results
for Samples Distributed to 9 Different Laboratories

No. of bacteria in sputum (No. of sample)

Laboratory 0(15) 102 (45) 104 (45)
1 0 1*b 0
2 0 2% 0
3 0 0 0
4 0 l*d 0
5 0 0 0
6 0 0 0
7 0 0 0
8 0 6*¢ 0
9 1*2 0 0

*a:No bacteria - TB

*b: M. intracellulare — M. intracellulare + TB

*c:BCG — M. avium, M. avium — TB

*d:BCG — TB + M. avium

*e:3 BCG — TB + M. intracellulare
3 M. avium — M. avium + M. intracellulare

bhs, BIEBRATF v 7R THIZ cDNA % 5% 3 % #B1F
LEIEPOSKRBETIARDF 22— T THREET A LT
VIIR—TarvEBAIWAS L) ICIRENRTVS,
FRE SRR A SR E VW THANRAZ MTD Y A7 A4
ORIEEIZIVEUTTH 519, I 223WOHMBE &
10O ORBRIZBIET 2MEWZ AV TR L &,
EEEHICBRTAHEHEL LTHVW L EDABER
BASA SN, HOBMEN TIRBEREI AN D7,

3. BEEIEEIC X B ERERME D b OELE OB
M E D IS 61100541bp DNA % HiET 57200
PCR & MTD DOBRIRE % fERAH O OBIKLE L BRRE
L B D ZHH 5 % 5 Septi—Chek % Vv /-5
HEEHART-6) , Table 6 IZR LA ) ICBRIHKLERED
W& L DBEEATIIIAY AT 4 L D IZIZLBBEED KIS
ERLIZDS, MEPICHO RV EIREY: - $REH10
B PCR 581, MTD T3 8I&#TH o7, FHED

BERT ) aT - <L ansF) T THBLNL,
ThbLEBOMIBICEISVW IS F Yy F ORBIRE
IIHERDBRIRE R IR 2 F VBB L D IEE DS,
BB % V-8R E L BRETH 5,

4. HEEHIEE DM

AR OB R B IR 2 F W 2o R
ZBHDTiERV, BRKTHRE SN TS EHED AT
Hbo, SHELIREL LT A7-0I121%, HEORLE,
BBROMBE, BREEAEWEOREDRFILET
bHbo FIMBPLLVHEII2~3HGETLDT
BETHIELIBRETH S,
BRFRREICISHT %9 2 TRE 2BEIE, RISHicE
CHAVIIAZA—avEVRLBIET AP TH S,
PCR RISIZBWVTix dUTP & UNG OERICL ) —
ERIRER S 728, BMARICIIRISEOTME, BHRME
DI - EERAIE, MR - REELHY L-BEICT
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LI LDWEATH S, HHETHKLERL DR T) —
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ERSHEORR (RHEEOMHH) 2 T4RIEES
bhhidi b,

bhvbh il (RELY ¥ —) £47o7 MTD
Fv FOREBSEICET A EANE D T, EXODBR
HWH 7N (BHK) R5H TN (5.6%) HEtkL
& sz (Table 7)o BEEBICIZ THEES D
ez, FUBEYEBREERST YT aT -
<4 AN FYTERAVERAFEDY THEL ML
(Table 8), YO E Hik L ik b BEIED
HRELMEINS, SO L3RR ML LZHE) &
pE (LeFr PRy b, 3,000xg #HEMRTE BEHE)
DOEMITD L & ) RERMOES L ERRVERIEDS
VETHY, CSPHLBESEILEATHLIEERL
TWa, BEL Yy —TRMEOEREI AT AZED
CNLDOMEICHRLL TV EONBRTHE, ZhET
HEESEOHORANEEE 3 EITo 72, HERHT
HFEOTRL T HIATo R, HRERYETEICHR
FREEICKRELRWUENALNT,

BEOMED D 2 TRIFREIEETH S, ILEL
WEER T 59 A THEORE L BREEABRIEETH
Y, ZOOEERERIRIELVERTH S, ThY
z, HERDPOLOBREL—YEE, ThOLBBRMIBET
RIFT 2z EETERV, KB CDC RN X ¥
FERELTVS, L LIEIEERHENEOMEIIR
B9, BEE OB T NRBEEUN O R DR
KOEFIEENTA XEZEOTW~OEBEEIREOEA
ESEEDbILS,

V. &BEOEAMECRST 2 RETF

1. EHIREOZEPE

PSR 3 AT ISR OER T H 5\ IFERE
CRBTALEZONRTW . L LEFICR SN BH
W ABHEDSEET 5 LT ARG RSN, ZOHROHFE
O AERD S HIME ORI BRICE T HRRE
RIZIZDDERBRENRTVS, TROMPEEITEHN L
BHMOBEEERICETA TV, ERIIREANEE
ZibnTBY, ThITREEE»SOMETIAIF
DHEEOEEIZ RV,

2. EHIWEOS FHHE
SFRIZEHTFEOHE A X ) FEE OFHIRHE B
54 2 BIEFORESES, LLTOHLPIIEoTE
A

1) INH itk

£ 0 INHREEICH ¥ 5 — BCHEEOREFEIA LI

K ET2E BL2F

LI L, BERESEKTIELICHERLTVREI LN
HbhTWwa, 77 F7—EBeN—FFVF—¥OmEL
a— FLTWBRIEF, katGRIETOREKIED 5 FHEH
B INH SERMELEENS ), INH ¥ Myco-
bacterium smegmatis & FEMHE I katG EAT 5
Zlickh INH BgtzRs5c& 29, INH %R
T katG BIZTFHICEROFET L Aoz 0
ERIIEERER, 1EEXORE, 1 ~3EEFATHE
BEFOWBLEIATRI T W5S, INH 5B
DI0~25%DHHH ¥ T —VRETH B Z L, INHH
PREH TN katG DREIIH20%, katG HOERIIH
0% THLIELHMESATWE OB ZhbonDZ
&3 INH W21 katG DN OBoORF HBE5E L Tw
5T ERRLTWVS,

EL~vo INHEE 7 75— EEHEOHE L IZH
EAERSLNE, BT T —FEREZHFEOETELANVD
INH @it =54+ 3 FiEomE 2 BB L TWwaHK
BAROP o7z, INH WHNERB 53201+ 5
LBEFFSESH, inhd L& LRLED , it
ORBIIZ InhA ¥ o707 I JBREHR T 7213 inhA
BEFOARTYOERIERL TS,

INH WHEEER S BB D #930% X katG 12 b inhA 2
LERSALNERV, M. smegmatis \ZEBED INH i
# (MIC: 2 ~ 4 #g/ml) #4457 5&I=F % INH it
Y M. bovis D7 ) 55475 —biy#ELz, 2D
#f%F 1% alkyl hydroperoxide reductase # I — F
LTV B RIET ahpC L BVHEAREZ o T ¥,
ZERII INHHHEICOAALN, BREHHICEALR
W,

2) RFP &

RFP O/Ef##IZ, RNARY X F—¥D ¥ T2
Zy MIEFIIEESTAIEIZEY RNADMELE
BEIHEBY5I5bDEEILNTWD, BERDT I
JEHSBRIND LERTHBENERL, EROKBEH
ARTEEIC R B, Telenti 5% REICI—T v NET T
1) THEES 72668k RFP MEEHKE O RNA £
AF5—¥DR¥ Ty bk a—FLTWBHRIETF
rpoB AN, 9T%DRICEREZRBDH TS, ERIT23
o7 I /8 (69bp) bk BbAEy b ARy MR
£HLTHAONS, —F, RFPBREHHKTIIHy FA
Ry MEBICEREIADNEV, 4 T V=TI L Y HE
KNEEROSH % Table 9127 L7, Telenti 52
BEII—go 7 7Y HTHES N,
Williams & ® X F 27 2V 7 TH M S W72,
Suzuki 5 i ARTHEESNI2BE, Abe 5P X7 Y
FHETHEEINHRERARTVWS, 3~T%DRFP
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Table 9 Frequency of Mutations in Rifampin-resistant Isolates
Reported by Four Groups
Mutation . Frequency .of 'codon substitution [Number (%)]
position Telenti 2 Williams %) Suzuki 2 Abe %)
(n=65) (n=110) (n=46) (n=80)
Leu 511 2(3.1) 1(1.3)
Gln 513 2(3.1) 1(0.9) 4( 5.0)
514 v 515 ins. *! 1(0.9) 2(2.5)
Met 515 1(2.2)
Asp 516 6(9.2) 8(17.3) 4(8.7) 12 (15.0)
Asn 518 delet. *? 1(1.5) 1(0.9)
Leu 521 1(0.9
Ser 522 1(1.5) 2(1.8) 1(2.2) 2(2.5)
His 526 18 (27.7) 37(33.6) 13 (28.3) 12 (15.0)
Ser 531 33(50.8) 46 (41.8) 23 (50.0) 41 (51.3)
Leu 533 1( 1.5) 3(2.7)
Ser 509, His 526 *3 1(0.9)
His 526, Lys 527 *? 1(0.9) 1(2.2)
None 2(3.1) 8(17.3) 3(6.5) 6(17.5)

*1:Insertion, %2:Deletion, %3:Double mutation

Table 10 Mutations in the pncA

Gene of the M. tuberculosis Complex

Strain Number of strain Mutation
M. tuberculosis
PZase—positive 135 0
PZase—negative 33 32( 97%)
In vitro PZA-resistant 3 0
M. bovis deer 1 1(100% )
M. bovis BCG substrain 6 6 (100% )

ERRIE R Yy F ARy MEBRICERP AL W & h
b, TNHDK.RTIE rpoB DRIOFERD B\ iZ 472
=y MUSNCERDPHEETHDDEZEZI LN,

3) PZA Wtk

PZA 131950 DOMD I OERICEA Shiz,
EREICHBALZ-RESEEFIES V35— ¥
(PZase) EHEAX R ZLPFHLMIZERLD , @
PZase IEHDHK L PZA MERBOMICHES AL R
bo REHELRZ LICHBE LEKED M. bovis iX PZA
WCEAWRETH ), PZase EEERVTWS, PZA Wit
PAEKEH X, PZase & nicotinamidase E#E%# £ =
& 56 PZase id nicotinamidase LRI LD L E X 5
NTw5, PZase DR ENIMEMILAN T PZA * BHEE
% ¥ pyrazinoic acid KE#RTEZ L IZH Y,
PZA W E R PZA BAW Y M. bovis iZ PZase
EHERL O PZA LR RT LEZ LN TV S,

PZA 2§ 5 EE O MICfEIZ pHIZE D K&EL
EEEN3ZtbdhY, BRIUHABREITZHISNT
Wi\, PZase BHEHEE TIX, pH6.0DFKEHT T
PZA 12345 MIC 2Bl L7z & %800 #g/ml UL LD
fE%RT, Ld L PZase MR TI3200#g/ml LT T
5, Plase BHMELE Tt PZase 22— FLTWw5
pncA BIZFICERNEALNS 0~ | ERII pncA
BEFEBICTMHLTAONS, PZase B TIZ
pncA BIEFRICERFTALN VW EHNHLERIT
PZase IEMICHE- LTWwa EEZ 5N 5 (Table 10),
PZA TR D 2512 pncA BRIZFRIZERBA LN L
WHROFEB L URBRENTHER L /2 PZA REE I
PZase HEBYET pncA BEFICERBA LR W)
Z &2 PZA TEDRBRIC pncA DERDS OB L
BELTWAEZ L EZONS,

4) SM %
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SMiZ7 3/ 79 ay FHAEPWETHY, 30SY KV —
ADHTL=y FEEEL, ¥ U ARICEHERYEZ
B, EBEOYRY—LF V2 S12%a—FLTWw
BBIEF (rpsL) ZRANTHAL L, WHE TIX42FH
F721388F H D Lys 7% Arg 7213 Thr ICE#BR I T
W5, BEHRICIERIZOONZNVI DL ZOE
BASM 5 T2dDEEZ LTV S,

1KY —AS12% » 7827 £16S rRNA D5305E IR A4
ATHELETHEMOD D, S2AEETHILITED
530&F & (stem) & WV—7 (loop) WOKERMIER
MRESND, SMIFHEREOHICSI2Y Y N7 IZIXER
HRHH5NTF, 16S rRNA (rrs) D50V —THIZER
BEDONBED ADOPo72W , & 512 SM W
B T16S TRNA D866EHICERZRHTNE ),

SM R Tld rpsL & rrs DERPHL IR o T
W3, SMiitE%E &L SHRERETIE IS OFEBIC
BREPADOD S L VERIFI% D B = & H SO R
BWbE2 505 (Table 11),

5) EMB fiftE

HBEIIL=— 7 2 REEEL o TB Y, KB
3 a— VB arabinogalactan (AG) AL TR
F R B ERELTWS, EMB 3MifaR AG 0E
SRMHEL, BRLLTIVEFXFYYT7—-Td5
decaprenol phosphoarabinose DEH*H<, TD
ZriX, EMBA»HIlaBETY 2 T F —~DT I — R
DBERGETLILERBL TS, AG DES%
{44 % arabinosyl transferases *xI— FLTw5%
embAB D REEN72% , EmbB ¥ ¥ /8713120 K&
BREAL >V E CRICAMEDT I/ BED S % 5 FRIKTEB
RHOWEDEHEEY Yy TH B3, EMB it
TiX EmbB ®306% H ® Met 4% Leu 721 Val ICE
BENTWA D EMB BREMHARTIIT I/ BRERIZASL

B K 528 125

Npn®  ZoZ ki, EmbBO7 I/ BERD
EMB k¥ o7 0EEAEEZ 52 LIC& ) EMB
L5 TIEERLTWS, L L EMBIiiH
HD#H30%1x EmbB ICBRASALNLEWZ L LD
ERELIZEZ o5,

6) F/ v

* )0 HIGEKEICEREROZ L H s, BETE
ZHIMEEREEDOERIZEVOR TV S, TEEEDSOM
BT, F/urAitEd ) oroMiERNENTH S
DNA gyrase D AV 72=v FOBEREFTDH S
gyrA DERLMEL TV, ZREEEERICIMR
OFLX Xk AR - BEr LI I
OFLX W& E (MIC : 324g/ml) O gyrA \Zm%
REENSZD LN TS D, F72 CFLX IJEEER
(MIC : 8ug/ml) %R L7AEMEIL GyrA ¥ ¥ /3712
TIJBBRAALNDIIEIRESIATVWE O, *
70 CHIREEEE O gyrB ICEENA LRV EH
5, HEHEOX /0 Vi gyrBOBE RO L
Zzbhb,

7) ZHIEHE

SHITPEE, BROER CHME 2 N5 5 BIZTEIC
BIIAERDZVREROENE I FLTVWSHBIETF
DA VCERSBEAZLIZEIYVRBETELEEZLND,
ZhE A A5 T A BETFOBRE I LV ED
5, WECRBRIIME4 DEFTHMLTREZY, SHIT
HoBEIEhOo0EELEELONE Y,

3. WHEEORE

BH BT HARIEEEEROE LVFBD 1oTH 5,
% { OETIZ proportion EARH L T 525, HAT
ZZNFET/HIIRREH % Fv: 5 absolute concentra-

Table 11 S12 (rpsL) and 16S rRNA (rrs) Mutations in Streptomycin-
resistant M. tuberculosis Isolates in Different Countries

Gene Mutation position Number (%) of isolates
rpsL Lys 43 36 (49)
Lys 88 5(7)
rrs 474 3(4)
477 2(3)
838 1(1)
866 1(1)
868 3(4)
rpsL + rrs Lys 43, 477 1(1)
rpsL, rrs None 22 (30)
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Table 12 Antituberculosis Drug Concentrations (#g/mi)
for Susceptibility Testing
Drug Canetti (L-J)* Japan (Ogawa)®
INH 0.2 0.2, 1.0
RFP : 40 40
PZA 200
SM 4 10
EMB 2 2.5
KM 20 20
EVM 20 20
CPM 20 20
TH 20 20
CS 30 30
PAS 0.5 0.5
LVFX 1.0

The critical proportion is 1 %.

tion EAHAVONT &z, BEATHWTV2REBDOSN
%, BRI OBE, HEECOVWTEEEMEDHE DS
FIAHRIT STz, BRRES TIRERARZERER
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DFy P ARy MEBICERSAOKLZ L LD, &I
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