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In Japan, the laboratory diagnosis of mycobacterial infection has traditionally been
based on staining and culture using Ogawa’s medium. Staining is a low sensitivity
though rapid method while Ogawa’s method has acceptable sensitivity but requires up to
4 weeks for detection of mycobacteria.

Accordingly, the development of new bacteriological diagnostic methods for
mycobacteria has long been eagerly awaited.

BACTEC method has markedly reduced the detection time for mycobacteria, but
general use is prohibited due to nuclear waste disporsal regulation in our country.
Currently, MGIT is anticipated to serve as superior new liquid medium.

The application of molecular biological techniques to diagnosing mycobacteriosis has
advanced in the past decade.
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DNA probes and DDH for identification of mycobacteria are already commercially
available and have expedited identification.

In 1992, a method of directly detecting mycobacteria based on amplification of
nucleic acid from specimens was developed. Furthermore, since 1994, two new methods, 1.
e. MTD and AMPLICOR, based on amplifing rRNA and DNA, respectively, have become
established diagnostic procedures and have been covered by the national health insurance
program. Thereafter, the frequency at which these methods are utilized has since been
increasing. Consequently, the problems of false positive and negative cases, with these
techinique, have been pointed out.

Recently, a method for predicting drug resistance by the detection of gene alterations
related to antituberculous drug resistance was developed.

This symposium focused on these issues. Let me summarize the reports presented by
each speaker, according to the main point.

1. Rapid method using liquid media

MGIT (Mycobacterium Growth Indicator Tube) is superior to traditional media in that
the time needed to detect bacilli is markedly shorter, the test tube is small and a CO:
incubator is not needed (ABE).

2. Nucleic acid amplification method

1) Basic study

(1)False positive ; The causes of false pisitive results are carry over, cross contmination,
bacilli killed by drugs and lack of proper culture technique. MTD and home made PCR
yielded positive results identical to these of living bacilli for BCG treated with RFP,
high pressure sterilization ans UV irradiation. False positives were obtained when a 5%
concentration of blood was included in the reactive solution (Yamazaki).

(2)False negative ; Complete removal of substances altering the reactions necessitates
thorough washing (Yamazaki).

Some specimens were negative even when positive control were added (Kajiki).

2) Results on clinical specimens

(1)Comparison between MTD, AMPLICOR and home made PCR ;No significant
differences were recognized between MTD and AMPLICOR in terms of the detection
sensitivity for in vitro bacilli (Yamazaki, Koga). For clinical specimens, the sensitivity
of MTD was superior or equal to that of AMPLICOR (Abe, Yamazaki). As to sputum
and gastric juice, the sensitivity of AMPLICOR was superior to that of MTD. In
bronchial specimen, MTD was superior to AMPLIKOR (Koga).

(2) False positive; (a) Tubercle bacilli; the number of smear and culture negative
specimens which were positive by the amplification method was 10 in 256 specimens for
home made PCR, 22 in 306 for MTD and 15 in 284 for AMPLICOR while true positive
cases identified clinically were 1, 4 and 2, respectively (Koga). The number of smear and
culture negative AMPLICOR positive was 48 among 1672 and there was one true false
positive case in pleural fluid (Kajiki).

The number of culture (by both Ogawa and MB check) negative MTD positive
specimens was 21 in 225 and there was one true positive case for sputum (Ohsumi). (b)
MAC ; Although 31 smear and culture negative specimens were AMPLICOR positive, no
true false positive cases were seen (Kajiki).

(3) False negative ; The number of smear or culture poitive specimens which were
negative by the amplification method on tubercle bacilli accounted 6 of 22 for home made
PCR, 3 of 22 for MTD and 3 of 18 for AMPLICOR (Koga), 9 of 56 for AMPLICOR
(Kajiki) and 6 of 69 (Ogawa and/or MB check positive) for MTD (Ohsumi). It was
noted that most of these specimens included only a few bacilli (Ohsumi).

There were 16 of 72 culture positive specimens with M. intracellulare and 15 of 26
with M. avium undetected by AMPLICOR (Kajiki).
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3) Results on the course after chemotherapy

It was reported that the negative results of both MTD and AMPLICOR provide a
rapid prediction of negative culture after the initiation of tratment (Ohsumi, Kajiki). In
analyzing the period from conversions to negative by the culture and amplification
methods, the difference between culture and MTD was smaller than that of AMPLICOR.
This result could be explained by the observation that the amount of rRNA remaining in
the test tube after addition of RFP had gradually decreased, while the DNA content was
unchanged (Koga).

4) Results of specimens other than sputun

The sensitivity of AMPLICOR for broncial alveolar lavage was equal to that of
culture (Koga, Kajiki), while that of MTD for these specimens was higher than that of
traditional culture (Koga, Ohsumi). The positive MTD and AMPLICOR rates for pleural
fluid were higher than that of culture (Ohsumi, Kajiki). The efficacy of MTD in
detecting tubercle bacilli from spinal fluid was described (Ohsumi).

3. Drug sensitivity test

1) DNA-probe method ; The results of sensitivity to RFP, INH, SM and EB could be
determined smiquantitatively within a 3 days, using accuprobe (Koga).

2) A methods of sensitivity testing based on molecular biological techniques.

Gene alterations related to resistance to INH, RFP, SM, TH and CFLX can already
be determined and have been applied to determining drug resistance (Abe). Resistance to
REFP could be predicted at a rate exceeding 90% by PCR-direct sequencing analysis of a
69 bp core region in the rpoB gene of tubercle bacilli (Koga).

4. Results of questionnaire survey on the present status of examinations for Mycobacteria

Answers were obtained from 593 institutions. Two million specimens were examined
over a one year period. The frequency of utilization of nucleic acid amplification methods
has increased from 12% in 1995 to 27.8% in 1996. It was pointed out that amplification
methods have several disadvantages such as high cost, requirements for increased trained
staff numbers, the necessity of improving equipment, the complexity of the techniques,
etc. However, these methods are advantageous in terms of rapidity and high sensitivity.
Improved cooperation between clinicians and laboratory staff is needed to resolve
problems related to false positive and negative results (Kurashima).

Key words : MGIT (Mycobacterium Growth ¥—7—-X:3IYVy+, MTD, 77927,
Indicator Tube), MTD, AMPLICOR, rpoB rpoB #BInT, MBEEKREDT7 7 — MRE

gene, Questionnaire survey on the examina-

tion for mycobacterium
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5. HLVWHBERERICET 27 > 7 — MRS

AR BT (ESAREFTR R EIFR SR

RRE  REBERMRAEICHT S MTD OB L O"MTD (2 & 2% R¥H E DO gz D

TORE

KA KE, B (EEEFEEERE)

EAEOBRNIIMA L W EBE L EHTEI L TH S,
ZDDIIFBHE-RIZITb T2 Hik K, 5#E
BETH D, BHREIZERETHHET2PEREHILY,
REEREIHORETITIC2~ 3BME*ET %,

L7295 T DR CTREOEH VIEBEEREEOMRE
HEFT TV,

BACTEC &3 S 7-REFETH 575, LIETIIM
GBS ORI T — RIS ARFT S g, WREs
He LT MGIT SREF S hBEH I LT 5,

P OBRZFSMETIRFEERE L LT DNA 7u—
7', DDH 2 & N2 DB AYEHE L7z, 19924F 0 X
0 Atk OALER & HIE L CHUBRE & MR S 5 AT
R Eh, RNA ##iE3 %5 MTD & DNA % ¥iEd
57 7Y a7 HI9MEIRBHEIG L o7, FELH
BLTHRELVWEEZE LARETHETRTHLDT
EFSEAEINT 5 & & b IBREYE, BERME OEmEH
BREND L) IR Y FHEOMBEAIERHINSL LD
272072,

—7%, RFP OWMRETFFHL, LY, Thzib
B L-HEBEOMEREOHRESRON TS,

COEIBBRKICTEAY YRY Y AN TbI Iz, B
BTRBHEELVORELHEENICENT S,

1. AR & 5 REBWE

MGIT (Mycobacterium Growth Indicator Tube)
DFHFE BB MR DA I LAHET, AR
HThHDH, RENALERONER EORENH D (FER),
2. BEMIEERE

1) BBERRET

(1) B MEEEEOBEEL, OF v +——,
@ruRraryii—var, QEEOTLER, O
FEORM 2 T, PIEKE, BERE, UV B0
#oW (BCG) T MTD, BRHE PCR THE LA
B RRT 2L, AR5 %I Ed 5B
e s (1LE),

(2) 1Bt . REFOBHEEWRE (K, ~3) >,
WA, SDS) 2BET 570 I BRERIEE TS
247D T ASRETHDE (LK), 7V 7)) IaTRET
BTy bo— v EHRMLCOBEOBE S S (INiE
K)o

2) EEPRBRIETOMET B

(1) MTD, 77927, HRE PCR OE : &
BRENGEERBEEE X MTD, 77 aTICEEE
EEH LN (L, HE). BREEICOWTHHE
K PCR (794 ~—i31S6110) & MTD (FJ#),
B &% nested PCR (Pab#fz¥) & MTD, 7> 7
Jya7e MTD (L), HEHE nestedPCR (Pab it
ZF), MTD, 7>7) a7 (HE) OLBEE %
xh, BEEMTD>PCR (B%8), MTD=PCR (iI
), w%, BwTiz7 7Y a7 >MTD, KENR
FETIEMTD>7 » 7Y a7 (A& TIRRREORED
£\, HE) R EOBBEIRENT,

(2) faFtE  ORBHE - B3k, 55 EREIEE
Rtk iZ RS PCR 25684910, MTD 306%22, 7~
7)) 27284 HISKRAET, EoBBEIEAETNL, 4,
oG (DMARIZ 5 BHREIX0.3%, 1.2%, 0.7%)(H
), B, WEEEET VT a7 BE4ASKE296F,
Mako 161 (hiEA), /A, #dsE e b B%E MTD
B2 RAR15BI 1 B (KA PEOBHETHL, B
R ORI T FE R LS R BRISTRERG SRR TH 5
(HE, MEKR). OMAC - Bk, BEEBRET V7Y
a7 B3R, 2681 TH L NEDOBHEMEITIR S NE
v (IEAR).

(3) (ARt . BB CHREEMIREREORAK L
PCR 228tk 6 (27.3%), MTD 22% 3 (13.6%), 7
y7)ari8h 3 (16.7%) (HE), 7v 7V AT TH
HHEsekH 9 (16.1%), M.intracellulare 72716
(92.2%), M.avium 26%15 (57.7%) (Ini&A), A
MB F = v 7 DWW TR 2B e9 ks MTD B3 6
(8.7%) TWINIHBHBOBRELTHS (KA,

bTOTHLHVEOBHEFORONLZ L, T
FRIENE D KB I3 LR, BERIR R
FLORERMICERZ ST, ChiE7 vy 7Y a7ED
MAC THETH %,

3) BB % 8o 2z

BRI L VR T B THRIK, BB
BT, BEMIEENRPICEELZRIHL 5597,
MTD, 7v 7)) a7 e dbEEatirfARICFEL) 5
(KA, MER).

MTD Z7 > 7)) a7 &) &K, EEOBEHH O
DENF—KL, THEIEFBMEABRENICEIND
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DNA IRETH 2D rRNA MMET ¥ AR E —3 L
7o (HH).

4) MR LS ORAED Bk

7Y 7)) a7 TIEREMNRE, BAL OKEIZREEL
FARTHLH (HE, EK), MTD TEBEERTH 2
(5E, Kf), WAKTIZPCR, MTD & bH#ICH L
BEENE (KA, EKR), BB RLOBRNIC
B O MTD REFER TH o7 (KfA),

3. FEHIESZHMRE

1) DNA Fu—7#

HOWIEOEEE % Accuprobe % FiW» T rRNA %
E&/LTSM, INH, RFP, EB Ot % 3 HLHI
HESTHZ EHHEL (HE),

2) EHIMERIETFIC X 5 RZUHRE

INH, RFP, SM, TH, CFLX (x5 it &=
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FAHBEL TS (FE),

EEERRSIREEICT, rpoBRETFOERDIFE
B TH 569bp DIEXFFIZREL, 7T/ BOER
DI FEHE L RFP O MIC L 0BRERET L, X8
DAL L ) REFP @ MIC $%90% UL L FHITEETH - 72
(HE).

4. MIBERECHRICETL7 v 7 — MR

£FE593MEFE A 5 DO EE R T, PIBREMRE IXF /200
FRRETONT W5, HEEMEIEERAEIX19954:12%, 96
FIZIFT 8B EAENT VWD, ZOREDRBMEILE
CEBENTWBES, 2AMOFEE, AB, REOLE
e, REFHOBEMI R EV-Z) OHBMEITE N T
Wb, FRERERCERE L OR—RBIL E DD
DIZBER ERERF DOV > Z ) OB HMRD LN TS
(BE),

1. HUVRBREREEORK £

TR ER oW RS

1. SEERE

ELWHETER S W HBE O S HEROBR LT
HREOBEL ) EL, HEBEHEOBKRLERICERES
E#HE 52T NG, NIBESGHEINS Z L TZOH%
CHE ORISR R ERROERATERIZ R 5, DHE
THEREEE LTHWTEZZKEE T Y 7 AIC X 28]
JLE L 3% /113 HIIZ & B RERBEIIFENE TR LT
WBFEIZHART, HHEOS VA ICIIEIE R,
MR OHLH SO, (FEREOETH > T, L
B UALSEREDE {AThbNTWB I L b b ), BHEM -
EEEEFHOBBANSEZAOND L)IRY, bob
REEREHOFHEPEREINE L) ICRhoTE, &
CHAERNETIE T A X120 B L w5, =
A XBE BV TREZEOREDERIBEN L HR
ERBHWHPERESNS Y,

INE T WA OB ETET HHEE T
o7z, FERCHTALERZIC MR ICART 2 0RE
B OMEY OWIE L EO L Z LB FEHINE I & h
5, bAETREbNE o, ZOMBKEEIZE
T, L OFBEVBIFEHORBIIH%2EE, 5HD
FHIH O 2 2EMEF 2L L7z, TORER, ERK
Hi, WAREH L EREEH O M D S % 5 MB-Check
(Septi—Chek), BUM#E %72 BACTEC % &4¢
BREN, WRSECHEVOND X Ihotz, ERE
#1 ¥ 7213 Septi-Chek % V5 2 L2 X ) BEMEH S

DOHBEORHREHITHZ EDNTEL Lo,
Lo LOESED & D/ L B IERETH LT L,
REEHNAA V¥ 2= —%NBELTHI L, BBEANR—
ARG PBELTLEILREDRD, bHFETIE—#KIZ
EEoTwivy, BACTEC460Y A 7 Alx" CO;, D FE
EEFBRETAZ LI YV IBEOFELRET 2 HET
Hb, COFERMEHTIILIZEVRIEE TORE L
WK S H RO ER TR R 2727, LA LDHET
BERABOR M VOREOKELNH ), HEOKREIZH
W2 Z LIIARTEETH 5, HIEICBNTH FEEOME
MhHYy, HHELEAERICHBEARONS,
UTAEBEFE L T\ 2 W O BE R H 0 720 O JERBUR R
¥ 25 2, BBL® Mycobacteria Growth Indicator
Tube (MGIT) 2SKRENZ b - 74 v F v V3
YRR ENLY , 2DV AT AlE Middlebrook TH9
HARRE % 5 LT A/ RBRE (16x100mm) DK
CBHEBREICSBZEEE Y — (WF oy A2REA
1) ZHORALERS AT ATH b, 365nm D E
DIYFVAANVI F—F —THEEBETLIILICLY
EHARBREERHTE 5,

4HER Y AT L TI05BIDERIM KL 2 52 L 7B %
Table 1 IZ/R L7z, WifkSH% 2B L L7z MGIT 72
1 Septi-Chek DHHIRII84.3% TdH o 22DIZxt LM
EOMEERIZ60.2% L Ed o7, ZORBEOZITEE

THot (p<0.001), BIHEBEEMEHLS & X ) BEKE

A S b MGIT & Septi—-Chek THEEIZH % Bl
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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
Smear-positive 22 (81.5) 26 (96.3) 24 (88.9) 20 (74.1)
M. tuberculosis (27)
Smear-negative 10 (83.3) 11 (91.7) 9 (75.0) 6 (50.0)
M. tuberculosis (12)
Smear—positive 19 (100) 18 (94.7) 17 (89.5) 15 (78.9)
MOTT (19)
Smear-negative 19 (76.0) 15 (60.0) 13 (52.0) 9 (36.0)
MOTT (25)
Total (83) 70 (84.3) 70 (84.3) 63 (75.9) 50 (60.2)
MOTT : Mycobacteria other than M. tuberculosis
For detection of total mycobacteria; MGIT or Septi-Chek vs Ogawa:p < 0.001
Table 2 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

TE7S, NIEEH % V7B BB MR 2 5 O
HERIIMED o 720 Z OEMITEMEBED A% O T IEEHK
HHBE CTORETH o7,

MBEHOBRE I CICET LA, 4B AT AT
NRTCTHRHETEZBIZOWTHE L (Table 2)o
MGIT 2k 2 EBEOKRME TICET 2 FHH K
12.9H, FEEEEMRBEETIRTARTH o7z, Zhicxt
L Septi—Chek, /MNIEDHEZREORE I TIZET 2
HEX21HTH Y, MGIT £ b 1 AL VHEE LB
L, 2OMGIT NRBREEFAL TSI EH
LERICEFARS WL, RBRESvy 7 TE b
AANIA—F—IZOEEREHO ) BIBETEST L,
MR IR L EREBEICEWZ L, L baaEiC
HRPEONDLI LR EDPLRRESFHEINDbDE
I NDY, ZORMIZEEME D S OFEBEE O R
DH%HT, EHREFUEARBRICHFHTETHY, ¥1
BETREHOERIBONL,

2. MBRERAWREE

AR, DFEEFITFEEZ AW EENRRICER
L, @8Eod bicf4 ¥ heT%ED DNA, RNA
HET S Z EDTREE 2oz, B ¥ —OBEETIIR
HARTEETH 225, WRETIIEZHIIRETES, Th
LOFEIBEOBRBREISHETE 2RI TETE
n, T2 OBMDLDDF y MEFFTINL T

B, [7v7yar] v i DNA OBIEIZE D W7
bOTHY, IMTD] * v Mid RNA OHIEICEI W
bDTHD, INEDOF v MIFER S NIz % 2
7HEER T, PR SN BREETHRBRL 2 & EEVIERE
PR TE B,

Table 312, etk DNA LIZHEH o ¥ —FET S
EF (IS 6110) DEFIIESVWLXZ VA F NETF
4<—¥ LTHW?ZPCR & MTD %ERRMEHIIGH L
mEObUbhOBED 278 Lz, BEREMY - &G
HHDIZE A ETTIEPCR & MTD TR TE 728
Rt - REBEIO % 212 PCR $£7:213 MTD THR
HTEAdo BN R SN, F7-8E%EMF T PCR
FIEMTD BHFIDR SN, IS DOFITVTR
LR ORI AT LTz, FEEEMEIBEE OB
XNFHOFTRTHPCR & MTD OftiE & bEHETH -
725

EMBEOMBO7200 PCR & MTD O2KRDKE L
84.2% £ 91.9% T -7z (Table 4), F7-BEABRD
ZHU371.9%, Septi-Chek & FV7-55#T1396.9%,
NIEEHLTIRT5.0% TH o7z T 7V AT THREBED
B THhorzo 20D IZHERMED S ORBE DML
D72HD PCR & MTD DR LIIRE#h % F 7o 5E 38
LB TV, kst BV L RS THo
720 L LEEEOHIBICES W FEIZERME» 5B
HREREE LA b REICKRIBTE S 2 LD O RBEOR
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Table 3
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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

Smear positive-culture positive
for M. tuberculosis complex

Smear negative-culture positive
for M. tuberculosis complex

MOTT positive in culture
Smear positive-culture negative

Smear negative-culture negative

PCR MTD
Positive Negative Positive Negative
21 1 22 0
5 5 7 3
0 18 0 18
1 2 1 2

5 7 4 78
32 103 34 101

Total

Table 4 Comparison of Two Systems Based on Nucleic Acid Amplification
with the Conventional Smear and Culture Examinations

No. of specimens

No. of specimens positive for M. tuberculosis

tested Smear

Culture

PCR MTD

135 23

32 (24)* 32 34

* Figure in parenthesis indicates the number of positive specimens with

Ogawa egg medium.

Table 5 Molecular Mechanisms of
Drug Resistance

1. INH resistance
1) Total deletion of katG gene
2) Alteration of katG gene
3) Alteration of inhA operon
2. RFP resistance
Mutation in the rpoB encoding the
B-subunit of RNA polymerase
3. SM resistance
1) Mutation in the ribosomal protein S12
2) Mutation in 16S rRNA gene
4. Quinolone resistance
Mutation in the gyrA gene

HER AR S MERL B R B 72 BT 0SB R S b HIV
BEBIDOZUIZAEHNTH 5,

DTFRIZFHTEOZ AN X ) &R ORI 2
535 BIZFIHLTOHLNICR o TEL, INH,
RFP, SM, ETH, CFLX IZx 3 5 4#{sF 255~
LNBHE SN TNWD, ZNENORANINNT BTtk
53 5 BEFIIMLLTB ) ekt Ez5hTna,
7 ZEHNE A 4 OFEH OB TREOBHES 12X ) 5
HEINBZ LWL R >TER (Tabled)s 25
it 42 B85 2 BIZFOERIEZ OB % PCR 3 TH
EHEICESRKB TS 2 & (PCR/Single stranded
conformational polymorphism analysis) 2 &

N7, DA O PCR EY L K%k D PCR #E
WMOMONATY v FOBEZKKE) (PCR/Heteroduplex
formation analysis) /8% — 12L& ) ¥ BHEIZKRH T
&%, TNFTIHLLIZENBEETOLER LR
BoOBBREMNTAHS & INH itk L SM ik < i
60~70% D A EEH DBEIEFIZERP R LN S 55,
RFP AR OV TIZZD0% L EIZE R A RNA R
YASG—EDL-HT2=v F2a2—FLTW5 rpoB
BIZFRDOTOR—RAFRAICRONZY Z &b hh,
RFP MR OBERH D7D IZEMTH 2 2 L 2 S
Pk o7z, GH S I EEFOMHAIEDIE, B
RARENDICHDTREE 25

3. REZDRX

MEREIEEIC L ) SR ICHEBEOMIEL TS & L3
WHICTTRETH 545, BENRKShTwb%y FTIEZ
N TERV, BEONEO LTREDIHERLMS =
EEHEETHY, ZOERTEHRRERIELIEDNTE
BVWRETH 5,

EROTERREAE 5 2 IERAE B RIE OB A HYE 4
BEZTwEY, INLHBOMTHERIZERLIEND,
ELWEEET S ECHEORZRIEETH S, /-1
B &5 IS T 2 #ETFICOVT S HEREZ
WHTEX 5 IEDEHRITRV, TNHDOZ LIXREERE
WBERROBTELRBEOEER Lo TRV L &R
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LTw5, JEMEME MGIT Y A7 A RBES L OIEE
CEihTH Y, BRIEDHEDD S NAUTIFRINEE #Z
MATEHEL EbND LIRS,

WIE DAL DM ED S OREBHEOMBIZENTH 5, ¥
EREAEWEORBEIIERLD, b OMENOKER
R OB A T OBMICES TH S, TLRADE
T HIV RGeB M E SRR B ER S N 5 Bl
ANDEBALENTH B, L LEFKEBEFIZOWTIIH
i AT A L ICL ) RAICERIBONLZ L
o, MEEMIEEOEADMEIIAYEL BVEERD
Nz, Bk BEREOEEN, REFMOMLTE, &
FUAEZIEE, TRTCOMBHZERTEDOTIEIRL,
BRI %2 bNBBIOAEEBEIEESELONL DL E
2 Do TNHLAEMFEHREICESE (100%) 2HFFTE
BV, ZNENIHBITFRD 1 0THY, HHOBHNIL
HMOREDERLMABEHIITLbNEbDEER D,
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2. FLLRABEREZOFREORER

ES PR AR RS L g R

& L &I

A, B LWHEBEREELE LT PCREY M5 S
h, Wiz, BRMWEHORBEORE - FEd—
HCHREIC R o722 A%, FHOBEMESHIC, —KROBRR
BREZTIHHAVLOR TV aholz, &I AW, —HEE,
WEEREEL RNAKY X5 —-F¥E#HWTRNA ¢ ¥
8L, Hybridization protection assay (& 0 &
35 DNA 7u—7 [H4] -MTD ¥ v + (H4H5RE,
PIF MTD &%) iR &, %o BREZRICHA
ENBEIHRo72Y, BT PCR Hig DNA EY %
Microwell plate hybridization #iZ & o THRIET 5
Amplicor ¥v b (HER Yy ¥ a) »HREN, —#&

DEEFREE T Mycobacterium tuberculosis, M.
avium, M. intracellulare ® 3 W% BHIZHH T 5
TENTRIC oY L L, B LWHEBREIREE I
i, WS OPOFEHEOMENHY, TNHIZDVTHR
HEToLDOTHET S,

BEEIEREDBBRIEICOVT

MERRIE Y, ERICIIE 1 EOMKERHEIREILR
CHEETSRIE TR 2EEERLETH S, TD0,
B OMERBAIC & ) BRIV, BEEORE L
LT, OBIERISRISRALIHRRICE ¥ v —4—
N—av¥3Ir—vary, QBREMTHOZOAIT S
F—ay, ONEREROTEEAED S ORKRE, ORFE
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BORM, BEZOND, ALERFO NaOH #E &
FTEY, REREFET EHE, £/, SFhoAfH
WL DHITEE TV, B hicaon=—%2BKTE
WA SRR LTSN, BBt HESNLY
ENEZOLND,

R EIEREDBEMIC DV T

BEEORREICIE, OPUERE DNA Hli o R 8 EA
H5b, HEEOMEEL, JEEICHET, DNA B
B o TRHEICRDHEDDH D, QHEIED BV T
BOGHENEDHFETH D, BEASGNTNHDIT,
M (NEZTYY), ~XN) v, BHEEHF, SDS %
THb, OREBEEOKRERAIH S, MTD Tit, Kb
S Tefu FFETIEH I 2 5 72, FR 51, 1.2¢fu
DRRHERA L V> TW5EY , Amplicor-TB ¥ v b O
A133.1cfu, BRE PCR Tid12cfu THh o 7228, EB
DERFTERAED S ORBEEL, LEO, @0FEHED
mby ZhI &%, OBEH 7T — 7TORFEET
Hb, WIRIZENDDS, Tu—7enNATYF L X L%
WIEFELHITH HHA I II RSB S R v, &4
DF v PTHELNTWE TU—-TORE, BELORE
COEDENEIFETLOPAHETH 5, M. avium
& M. intracellulare D23 5 MAC i, Amplicor
Kit lIZ TR S N WITEEMED D 5 . ®REERIED R
THREEL, HMERSRESEsH TONE,

MEHIBEEIC L 35BS SURRORE

EEREIRETIE, B IS T 5 H 04 ICB1R 2
CHOKERBIRES TG, £2T, MTD 2L A4H,
WHOBRBEEDEL2 TS 12012, M. bovis BCG

&1 MTDICXA4HB L UREOKE

MTD i & 2 HE#ER

101ER BB LB 5

RS  cfu/assay H4W RFP BERE UVERS
0 1.7X10° + ND + +
-1 1.7%x10° + + + +
-2 1.7x10* + + + +
-3 1.7x10° + + + +
—4 1.7x10° + + + +
-5 1.7X10 + + - +
—6 1.7 + + - +
=7 0.17 - - - -
-8 0.017 - - - -

ND :not done

+: Btk (230,000RLU), — : Btk (<30,000RLU)
EH® : M. bovis BCG Tokyo (NIHJ1608) A B % 3.4X
10" cfu/mli

685

F2 MEOFENMTD OHEHRIZG R 55

MTD D fllsEfli & HEf R
M (%) PBS(RLU) ¥ BCG* (RLU) I

0 1,307 — 1,905,847 +
2.5 8,501 — 393,833 +
5.0 22,523 - 21,900 -

*25 cfu/assay

+ : Btk (230,000RLU), — :B&tE (<30,000RLU)

Tokyo ¥k® 1mg/mI ORI D 10fEE REAFRSIZ1ED
FREOWEEY A 7EIL, ZRENRLE, FUBZEL
¥ (RFP 10pg/ml 3:8H), BWERELE (121C 15
), UV BEHLE (30cm OB S5 5305 1) #17-
7o BIBEOMEEARRICOWVTRINEITo 78R %
RLUIIRT, RUEBTI0 HFEE CREBSN ST~
IV Tid, RFPALHE, UVEEZLTHI0°%FT, &
JERFELETIE, 10 FTHRIEIN, ZO#HRLD,
MTD (&, BRI THoTHHHL, ZOREIL, £H%E
ARTHbDI ENbhrolz, ZOMEMIZ, HRERED PCR
THEABTHo7 (F—FREF), ZNLH 12, %EH
B L THRERM & 2 2 SEBREIRE L ERPOBEE
HSERARICBE T 3554121, B X o TRRE MR
ENBHELHLDTEENLETDH S,

BREROMABDRE

MTD, Amplicor W& » b &b CDC OH#HeSRY 2 A
WBHEERIT) LR LTW5, M, WigsE
DFEMEELLAETADT T =/ — IUIBEHIET L,
L2L, ¥v MEFORE, 1EEfl{boHiz, PBS
B AT, EBERSRICASL, Z2ZTPBSIZTO, 2.5,
5.0%127% 5 &) Mm@z RmL, BCG % 25cfu/ Ut
MZ7RIZDONWT, MEOREERARFEREER 2 IR
¥

MEA5.0%FFET 5 L, PBS O & DHEIL,
22,523RLU TRM T cut off f830,000RLU 2 > il
BRI, SO &N, MEAS, BUSHEHI25.0% & 1
EIREICHFLET AL, BB LTRSS LILE
AL TWw5b, BCG 25cfu/ I TiE, 2.5% F T3k
HEHEEINLA, 5.0% TR L Rolzy THDZ L
&, AEHROREEA, RBBRIGEVRETI, BB
DR H B L ERBEL TV,

Panaccio 52 & uid, mEid, 1% LT 0EE <,
Taq polymerase DIEMEZLICHET 2 L#|E L T
W39, ZOLHIZMTD % H\ 55460 MR ALk
BICKE BTN, MED NALC-NaOH A3 %
BEICERT L, METEnL, SREEEOEEL
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#3 [—#EoAMPLICOR-TB&
MTD &R0
W, RUE STHRIER68H)
AMPLICOR-TB
B B A

[k 14 2% 16
MID e s 18 59

&% 18 50 68

* o TRTRERE, HREEOKRE
MTD FHEDO—EE : 77.8%
WEO—HH 1 91.2%

F4 FIEREE R L BRAE,. MTD, PCR
RO LE

Bk 11061

K
Bt BBt REE(%) HFREEE(%)

B ZT& 44 6 59.5 83.3

" 30 30
e 70 11 94.6 69.4

MID e 4 25
PCR 70 10 94.6 72.2

BB 4 26

BEFTHANETOE VL, BRETHIENTE L,

Amplicor D¥A1E, PBSIC L 2 SR HRIEAIFICE
ECTHh5b, Amplicor D71+ 3= )V Tik, PBS B&
W S 512 1 AEHRESIRIC L ) R RELZ T50T,
PBS He##fE2 TEIITH S WL Y MBO X EZ
EAEBOBRL ZEDTE B, MBICRST, HEWE
kBT TELZITHCBICIE, PBS R
ERTEIZIT) ZEHPRDVDEETH S,

Amplicor-TB v h& MTD ¥ v hDEEE

WS, S ZIEHEN68HIIZ DWW T, Amplicor-TB
£ MTD O ¥ v b & AV CTHHE L 72— RIE D BHK
%31, MTD BthiX16613 - 7225, Amplicor—
TB T2 1481555, 2 BlIzEEETH o7z, MTD Bk
1352613 - 7245, Amplicor-TB Tit 4 Bl Bk, 48
BlZEMETH o 72 MTD @ Amplicor-TB & D%
D—FFILTT 8%, BHEEzEOLELE—BEIZN2% T
Holz,

MTD % Amplicor-TB K 2 #1, MTD k&%
Amplicor-TB B 4 BlOEF 6 FlLIZEVEWD A D
N8, TS IBHEKRE, BEREOVWTRLBHET

WO OBETLE F12F

HY, WFy ML, BBURRABEOREENZH>T
WA ZEDHERINZ, ¥y FOFR, KEOKKME R
e, —R—ErH Y, BHINTHEro. Fy MU
Ly, FHESHBESN TS BBEI TR T VWEHER
BENTELT, REKROBRIVERL %22,

R—RIEDEERER & BHFRE, MTD,
BRH PCR R & DR

BEUE T, IEEMBREI S S NEEZ RV
10BNz DWT, KR L BHKRE, MTD, BERHR
PCR (38kDa @ paB #{z¥" %2 E#IZ L7z Nested-
PCR) DE#EROHE A K AIIRT , BHRREDKE
1259.5% 4 REFI383.3% TH > 2o MTD, PCR &
L, 94.6%ThH o275, HFEEHN MTD69.4%,
PCR 72.2% EIRWMETH o 72, TUE, HEHEBAKE 2 ~
6 B DO ABBEDEERIBIFEETNTREDT, HR
WCEDBRESNEERE L2000, BEERE, BB
MIEREBEGIAE L, BRESTHoZb0EEZDL
Nb, CORRELY, BEOERPORBHEHBIZ,
MERHIERAEE 2 D1, ME»H D LEx SN,

¥ & B

BERIIRE, SHEEORBR LT IHREOF
EXIAHTL2ENTED, Z0720, BEOZBREICE
TR EORMBEIC X B0, BEETHSaL )M
DOEFVLETH S, F72, HEHRBERITEL, TE
THhoTHER L RABEICRIET 20T, L3BmBHEIE
& DEERERRIIAT L CITWEBIBIE O R &, &
MR R THRT 2 LBV DD,

# &

RERERZBCHIZY, EL TR - EEih
o, JPEME, MERC, BA BCG WIZERT - HHET,
RERERAYE - ARE, & 4F, BRLSBREL
FHAEAREOMMKEEE - BISHLF, ESLBEITRERL
Wbt - BERE, EERERYY Y- - BEHEXT,
FALT B ARSI SERT - MIEHET OF5EETT O THFIC
O SHILE L EFET, £, BRERfL TN
A BEERR R A, AARD v ¥ a kX SHHIIEH LT,

X ﬁi

1) Saiki RK, Glelfand DH, Stoffel, et al.:
Primer directed enzymatic amplification of
DNA with a thermostable DNA polymera-
se. Science, 1988 ;239 : 487—491.

2) R, PHBTF RIRAF—E - Fxf¥ )
723 ay (PCR) HBICXAHMBHEOME. #H.
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1992 ; 67 : 441—447.

3) HEMIRMEE, BEHXEK, KAXE, fh: KE%
(rRNA) B2 EH L - EEEREE (Gen-
probe ; MTD) DERRMMES. %, 1994 ;69 : 7—
14.

4) FAREM, Fiu &, WECHE, i PCR &E%F
B L7-PiEEE DNA Bli*y v (7o 7yarz™
%A aANT T )T L) X BEERED S OHEEHE
HHEMRH, . 1994 ; 69 : 593—605.

5) HHEE, ERTET, % #, fb: RNA HIE
& HPA &% #AEHE7- MTD (DNA 7u—7

687

[H4] —MTD) 2 & % Mycobacterium tuber-
culosis DR, ERIR &AW, 1994 ;21:221—
228.
6) Panaccio M, and Lew A :PCR based diag-
nosis in the presence of 8% (v/v) blood.
Nucleic Acids Research. 1991 ;19 : 1151.
Sjobring U, Mecklenburg M, Andersen AB,

et al.: Polymerase chain reaction for detec-

7

~

tion of Mycobacterium tuberculosis. J Clin
Microbiol, 1990 ; 28 : 2200—2204.

3. MBERRMEICH T 3 5 FEMENREEDRKNE At

BRRFEEFEFSE-AR & B & &

oI

HEOGFEMFOFM AL, Binw, BMHEE,
JREE " OB RERICBAIBHENRL LS 12k o
720 FA7oBIF198IFE L DV HIBEE~NDISH 2 2, #
BIEDBETZWH 5\ id DNA W OBREWA FH%E
EREILTE L, KRV VAU ATE, BETTOYUH
ETOEMESGHDOBEIZOVTREELL,

I. BEEEEC L 2 HBEORY

HHEREORBRMEFRIEELE LT, DNA 70— 706
I, FRMECOFBEREITREL ko722, L
ML, REICX B BRBRET OHBERFERE IIE#ETH -
7o &h 6, FAZzH 1 polymerase chain reaction
(PCR) DIt %% 2 THIRIKRE 217 - 72,

1) PCRIZ & AHIEEE DM

PCR #MifT¥ 21213 E FEMRIZF R REL, #EY
BTITAR—EWT HLEND D, FizbIdHEE I
xf L Cix38kDa N&EEHLE, protein antigen b (Pab)
%3— F35BETEEME L7 nested PCR 297,
F IR PUEE R 121X 16s rTRNA 2 02— F§ 5815
FDOPCR EZMET LYY, $§TIZZNSDEBRAE RN
EARZEKTHE L,

2) PIRRWBE* v N OME

TR 6 FEH S 2 OB AEMREF v PATHR K
N, Rz H LIEROBIK - §i8E, Pab @15 F nested
PCR # (Pab-PCR)¥", rRNA ##ig4 2% T
& % Gen—Probe amplified Mycobacterium tuber-
culosis direct test (MTD, wW4F8EHKRA4E)
N0 BLUNE6s T RNA 23— FLTWw3 DNA % 8

Wsa7r7)ar7™<4 3,757 A(Amplicor,
AT Y ¥ 2 kX&) 0 o 4 O 5 & B ET
L72. ZD#ER, in vitro OREEHEBRBIEE X, Pab-
PCR & Amplicor #°1.8X10™* CFU, MTD #%1.8
CFU T, SMEEMICEERIAON 2D o7, T2,
IR 25 R GLE B 163 B A S5 5 N7z 410 Bk (9%
214, K[EPIERHEL00, B0, MKk27, FR9, ZFoithl0)
ZROWIARET T, B - BB ORBICBWT, &
MAEORE, KR, —BRICAEEIALON D>
7o (Fo R—FBlL LT, BRWSIEBEMLEEIHEL
DEHTHALNTH, BEEOFERK L L CHEEIEHE
WHEOHFIERLHETOFEEOMBELR EAEZ LN LD
D, FHEMIAHATHL, —F, BEEIBEEL DL
AONT/=010, FEFOBKEBEBRITLLZ 5,
B O PITHERAE & 13 212 WIERID S 7% 5 ik,
DFN, BEOBEEEEZ 5N BKiE Pab-PCR 78
1060 161 (EtfRiic ko 2 8#130.3%), MTD #%
2060 4 1 (1.2%), Amplicor %1505 261 (0.7%)
THho7,

E72, REOEBBOBEMEL BT 272012, ik

R BREBEICBY 2BREL L ORREO L

PCR MTD Amplicor

+ -+ -+ -
, s + | 16 6| 19 3| 15 3
Bk - X — | 10 276 | 22 286 | 15 269
& B (%) 72.7 86.4 83.3
RREME (%) 96.5 92.9 94.7
—HH (%) 94.8 92.4 94.0
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(%)
100

17873
@=33) O

0
(%)
100 [

TEPIRIE 5
(n=10)

ﬁ??ﬁkigﬁ PCR
1 KO REEOBER

MTD Amplicor

Bk BLE E12F

MHESHITER D 585Nz, HFEAIHR COREREZ 56
Bethxk VORI 2T-72 (K1), IO DMREDF
IR - BERMALBROBRKLSHE TN TVLD
12, ke LTORERIEIIZ YV IBRMETH o7z, BiED
FUEETOREREIEZ Amplicor &b ®EH L (£ E
N55% L46%), F R EWRETIE MTD A b &
i (50%) THhol, ZNbDOEEFEREEDKE
DEIZE 2L OPEPIIRBEAS LRV OIHETI
v, LA L—o0WEEMEE LT, BHEC BHICITER
WEDEBHLENSEE TR TR EIRETE, &
Dk I LT3 DNA 28IEoxf & LTw
% Amplicor DEEDE <, HITIT & A EDEIR - 5
MR HETT S N BERBENORENRE T,
EBOPHENEE A vwIl, aE—HoEw
rRNA ##iEoxg e LTws MTD OEEFEV D
DL I Nz, TRSDBED S, HRBREDOTEEHI
I o TEEI AR % BRI 2 LEMATRE SN2,
ZOREREBDHIIZESIZEL ORETOREET 5
LBbhiz,

—F, BRIETFZHELBEDRAZICHVDL I LR
FEAKEREEE LTHbNRTWD,, B 2 IZIEHHEALE

0.07 Bl oBLNEE (56) LEE QF) 2w, &
D g. afrﬁmsﬁﬁf&mﬁﬁ@c:@;ﬁfi?%ﬁﬁsmf L, 20
WP & Sk - REROBIIIME L OEERF LD D
2.54 TH b, MTD Tl 6 FEBID 5 DEHFE R FHRITVTRD
Amplicor 8 L \ s L Wbk - BERE X IZIZREPICEREALL, 01 AR DE
0.55 THhotz, Iz L, Amplicor TIHEMIZL o T
x| 8 + oo @67 bR B L, T9250 AN
e R . ZBNT, %3 Pab-PCR TidF#0.6% HTH- 72,
0 1 2 3 4 5 6 DlEokEE L ), Amplicor 3£ H O REFHEH % ¥

BIRT-Wk & &K - Ak L ORI OE (H).

M2 EETFDWELBE - BEEEE OB

ETBICRARME LEZ SNAS, MTD 38K - HE
FEOBRE LB L0, BROZHENDILH

e DIRERATE SNz, ZOBB%E in vitro DERF
CHERRT B4, MHE (HSTRv#K) % EHRML
F2 FERIKT B RETBUOWE
; BERPE GE)
SR AAE Heis ; 1 2 . :
B + — — — —
INH 10 g/l 5k 6
RFD 50my/mi  (WEm) >3107 <10 <10 <10 <10
D MTD + N N . .
78 + - _ _ -
3 .
pH 3.0 () S3x100 <10 <10 <10 <10
MTD + + + N N
PCR + + + + +
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40

0 PH3.0T DR
T a0}
LY}
L
~ 20F
]
z
Z 10}

0

40

INH10 22 g/ml, RFP50 zg/ml

_ A
E 30|
on
3.
~ 20l
il
Z
Z 10

0

02 4 7 14 21 28

BEHH
3 BRI B £ UEERIINEE D DNA E0%AL

BRVEGMT (BN EE) THEL, 1AMBICHER
O MTD & Pab-PCR %HfT L7z (£2), ZOHE,
B - BRI ERBBRO AR TZORITEMEEL 2
DIZxtL, MTD & Pab-PCR 3¥# 4 BHM%EE CTY
NCHEHETH o7z, 2F 0, WEOBRERE T 2 &IE

ZWHEL, RBRENTIEIZLZIZLEAERETH- T
LML e ), EHW & AR OZE Y BIZ T WETHEC
T5IEIIRETH o7,

LAL, EBICABRERNICETI N TS DNA &
RNA ORIZEZZRVWHAE) PEREL-E IS (K3,
4), DNA 2! pH3.0&M4 TREARMITH 488
T2 10~20#g/ml THo7zdizxr L, rRNA %
hybridization protection assay (HPA) #T}5E
BLTHSE, pH3.0DEMT T relative light unit
(RLU) 3#10* TIZIZ—ETHo 72D/ L, AR
EEZIE RLU OMERFALT & Bbns 10° FEE 1K
Tl7e 20, EFRIMCEIDVEREE oKD
rRNA 3L PIETLTWZ 0 s, REBEN
TIEIMTD O#ERIZEZASN o 2b DD, K
ATIErRNA BZ B RBLL, HEBREORE - BER
LD & MTD DR L —F L72d D & HHl
=X (vl

I. DNA 70— J&EIC & 2 FBIBDPHRE

MEBREOKE - REL & 612, BRMICEEZ2REIZ
ROEFKRZHEMETH S, BFIZ3~4HMEET S
EE R & REIZIT) 72012, DNA 7u— 7O
AERAzT, DFVHOWMEOREE Y, AccuProbe %

689
6 1 o
5 10 pH3.0 T D¥i %
—
& 105
‘; "/./o\.“.\.\.
2 104
=]
©
Z 10
=
2
102 —
106 1
5 INH10 z2g/mi, RFPS0 zeg/mi
2 05 IRINEEAE
A
‘é‘ p
=
= 10%
=
2100 |
=
e
102 'l 1 1 1 ' 1
02 4 7 14 21 28
G B

X 4 BRI T B & CEARMEED rRNA E0%AL

A7z rRNA o¥:%E&E (RLUE) CTHETS30 T,
INH & RFP I 2FHMICEAL TIETTIZEARS
AL L TWB WY o 5, 6IZIZRBO FEE A
B EB & SMICBIT 54K %R L7, EB TldH M
73 HBLAREIZ, SM Tid 1 H B DA IC B H) & 48
WEETH o720 TOFEERAVDLZ EIZE ) FELYURE
AR T DREREHORZE Y 1 ~3 B CTHE
FTHIENTE, LrbIERETRE, »oBRELH
BRI ehs, HEHODARERNRTEREERL LTEH
HTharLExbNI,

M. FEHFMERIETFIC & 3 RBIBREOHE

DNA 7u— 70T, EFERZHEREDRE(L
PHIFTELLLTH, ZOZDICEEIEREILTY
DI ENHRENTHE, & XIE, HEEM, PCR
o DBAR Tl EANEZ MR IIAT T E LV, 22T,
PCR % BB O EHEIZ DWW THRET L7,

RFP iit4i2iZ RNA polymerase 8 subunit (rpoB)
#{EFHD point mutation PSEL S LTWwWBE T &
BT TICHRE SN TV EY , L LEAKOBREN DY
EOTWHERT S A SN E0EH, F72 point mutation
OB L THEL ~VICIZBRIED 200 % L, B
R Eb %\,

BEOKESIE PCR % AW/ EEEEEYREE
(PCR direct sequence) 2T, rpoBEfZFHNOER
DEFFEIBALTdH %69bp (core region) NIBIHLELF %
WREL, TI/BROEREOHMPEE L RFP © MIC
LOBRERE L2 (KMT), Z0KE, EROEM



oM BB E 125

100 ez s bk 1003 ik 4 4
10 1
2 )
g K
=) =
= =
0.1
% p<0.01
0.01 r . 0.01
0 1 3 5 0 1 3 5
Time of incubation (day) Time of incubation (day)
~—0o— EB free, —*—:! EB 2.5 ug/ml —#—! EB5ug/ml
®5 EBI&ZMEHE &R O RLU ratio DILE
1000 Gk stk
10 14
2 2
i » E |
1
=) =}
= 2
0.1 1
*k p<0.01
0.01 r . 0.01 r v
0 1 3 5 0 1 3 5
Time of incubation (day) —&—: Time of incubation (day)
—O0—:! SM free, ~—*—:SM2pug/ml, —&—: SM 10 «g/ml
6 SMEZWHLmMEE D RLU ratio ®HE
MIC
(e g/ml)
] 515-517 (DEL ® ® o ®
512 -617 (DEL) L) o0 o0 Qoo o0
— . o o . . o
] ° ° o @0
64— @oo
- [ ]
-1 [} [ ] [}
8 = [ ] e o [ J [ J
- [ ] [ _J
-1 [ ]
1= [ ] [ ]
- [ ] ® 1# [ J
- eoe ® 5
- 09 . 10k
0.063 = ” °
T T T T 11T T 1 1°r1rtr°r 17171 7T
EEZL 513 514 515 516 526 529 531 533

LysLeu Phe Val Tyr Val Gln Pro Asp Asn Arg Leu Gly Tyr Lys Leu Trp Pro
(INS - . » -
) RRLE L OEREOT B

7 RFP @ MIC & rpoB @z THNERIA & OBR%
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(%)
100+
RFPOMIC
W =50ug/m
™ B = 14g/mi
E 5] O < 1 pgmi
¥ —

531 526 516 gﬁ
(43) (17) (6) (56)
T I BEREWM (BB

8 7 3I/BOERIMICL S RFP WA

RFEHIT Telenti HOW|E® LI1TIT—KL, L2dE
BOEMIZE D RFP O MIC 55 BEFHTRETDH
AT EDRMBENS, DD, 8IZRLAL DI,
point mutation 25 F 531 FIZHEET 2B A 121
RFP @ MIC 7% 50 ug/mi YL L OREZRIZ100%, 526%F
TIX80% (58 ®20% b MIC 1 xg/mil LA Et), 516%F T
1250% (389 50% b MIC lug/mi L) &2, W»wi
MIZLTHHFICHVHERTHER TH 2 Z LA TFHIT
X7z, —J, 3 FUBIEHEREBENER, HHVIIER
DVEETIE, 90%LL LA MIC 1 p#g/mIBAT D &S
BTHho7,

PDEEY, Z48MTIEIHBLDD, rpoB BIZF O
WRESZM5Z L1CL ) RFP MO FHA Tz Z
b, BETRINEZEEL EOBRKREICERDH
L, EHEOKRE &R RFP MEOFH 2479 HiE
PRI P THL, SHRIDL D B EIE, INH B
BI5.4 % catalase-peroxidase #IEZF " *® inhA #IZ
FO RN LTHREAVLETHL LEDbRE,

L B

KERIE I $ 2 RIZF B OFAEERE Y. L2L,
HERTE S & 2 BHEe, MIBEEWEIC L 2B
M, &2VIEEREEHENDICHORIERZ L, R
RORIEATBI R L T BB DS,

(Bfglc, REOBRES 2 CTHVWFILERE,
B3 % BELY) THO - HWIRMES A, A ERNTE
WBEDHRET I CEHELET,)

X [y

1) Maesaki S, Kohno S, Koga H, et al.: A
clinical comparison between Mycobacterium

avium and Mrycobacterium intracellulare
infections. Chest. 1993 ; 104 : 1408 —1411.

691

2) BEEEILT, BAeRET, B OE—, . ToUY=
Y ATATVEEH DNA 70— 7812 L 2 HERHE
[FE DA RMEIZDOWT, RYSEES. 1992 ;66 : 81—
86.

3) WMERE, HFERE, T K, M 1. PIERE
e fiE D REBWIE. 5. MUEREIE I T 5 DNA
probe # & PCR #. &%, 1992 ; 67 : 795—802.

4 ) Miyazaki Y, Koga H, Kohno S, et al.:
Nested polymerase chain reaction for detec-
tion of Mycobacterium tuberculosis in
clinical samples. J Clin Microbiol 1993 ; 31 :
2228—2232.

5) ABARHER, HERE, WE &, f: Nested PCR
& DNA 70— 7% 6EH L 72 iBRHE o B E 6]
E. FEM%. 1994 ;69 : T67—T72.

6 ) Hashimoto A, Koga H, Kohno S, et al.:
Rapid detection and identification of myco-
bacteria by combined method of polymerase
chain reaction and hybridization protection
assay. J Infection. 1996 ; in press.
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P, M X MEEL EOBEZW, YNV r ) v
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AELOMED
O STV S iy = G A <
o o w-KE H OB OF
H Wewm oA IE K

WZ b, SRR L IEERTBRE O&AATH R R LT
M TH 5, HEREIIKEIIE VL, BHE CHEE 4
~8HELETH ) BHBIIITE RV,

i, BFOFEHIZBWTHFEDFEOFMAEEI
ERLTBY, BREETHZFOBRKRICHIEATNS,
PMEEEOBHICBWV T, BIZFHOMICE ) EERE X
DPIBEE MR T 5 PCR £ & MTD #:AMERBE & 72
D, BEZESH SN, ThOEDFER, KE
BN, RHIBEATTRETH ), BT EoFRAESRE
ENTVEYY . LaL, BEE BEREORE, ERE
RPEEARFORIBOMEL LB IR TV 5,

bbb Ok T ETBEREARBET#20% % Ik
ERPIBEENEDTBY, £OKEH T MAC ET
Hblcw, INLOEBMHTE S PCR #EIZ& 2 HiEE
BDNABRHEFY b (Fr Iy ar7™< g any s
TA) RERALL, FR6HEI12R X ) EERISHERSAL,
ZOFREOFAE, BESIZOWTRE 2RLT,
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WRELUHE

R 64E12H X 0 R T4ELLA F TIZARED 5w idst
kZH L REBHEENS L CNBEEEOENILETH >
72 REBIET 586 FEBI 1,831 AARIZT DOV THRE L7z, RAED
W, KL 66081E, SE ML EE R (BAL) 122
Wik, MIZkoTRIR, B 5 AR, BR SRR, SR 1R,
B AR, MR LRI TH o7,

PCR#EWRART Yy v attBoxy b, 77 2
T anNsF )y Ak, BEREIZERE, 8
i 1%/ 5E# % V72, BARIX 2% T NAOH T
MEL, BHEEBREITVR) OREKZHEHEICES>T
PCR E#1To7, 7272 L N-Acetyl-L-Cystein %
Thhhrol,

& 3

EREFIZOVTOEBREEZOEERIZ PCR11.3%
(BkEER L F—BRRIZ DV TIZ11.4%), ®1k3.2%,
K3#8.6% Tdh o7z, WA OBERERIZ M. tuber-
culosis 10T 1K, M. intracellulare 2%k, M.
avium TR TH 572, BIKBICA S &, WEFKITER
ke ZIZFRETH Y, BALIE PCR10.0%, #%3.3%,
¥#10.8%, MIkix PCR7.7%, ®¥#, HEEIIVWTNH
LBEMEIE R o7z (R 1),

F—#RET PCR, BIKKEBERAELITHNIZ1, 6728k

LR
PCR 207/1831(11.3%) [190/1672(11.4%)]*

107/1831
92/1831
17/1831

M. tuberculosis
M. intracellulare
M. avium

¥k 54/1672 (3.2%)
K 144/1672 (8.6%)

%
PCR 172/1515 (11.4%)
Wik 49/1515 (3.2%)
g 129/1515 (8.5%)

BAL
PCR 12/120 (10.0%)
% 4/120 (3.3%)
K 13/120 (10.8%)

Mk
PCR  2/26 (7.7%)
WHE 0/26 (0%)
¥# 0/26 (0%)

*[ ] MIIBHKERE L F—REICOVTORR
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®2 BHEEELOLE (&8EF)

ERE
BHE (+) B ()
Rk (4) | B (-) | BE(+)
G| 0| 7| @

107/132 81.1%
specificity 1457/1540 94.6%

sensitivity

M. tuberculosis

&k (+) &K (—)
Rege(+) | Bha(-) | B&(+) :
G | 23 7 2t |

PCR

*: 16 M. int (+) % %:2 60 M. int (+)

M. intracellulare
&H (+)

B (+) | 35#(-)

16* 0

&K ()

(8)
PCR R

*: 1B M. av(+) **%:361 M. av(+)
* % %: 20 M. av(+) 3BIM. the(+)

M. avium
&% (+) &K (—)
B+ | BE(-)
(ii_s) 3* 0 8'*

PCR

*: 1B M. int (+)  * %:36] M. int (+)
* % %:2 B M. int (+)

IZ2WT, PCR L BEBEERE L ORBRE E1To 7
(%£2)e MAC DA OFEERITIBRE T BRHKEEEM L L
THET L7z PCR OEEII81.1%, $FEEIZ.6%T
Hol,

BIREEME L PCR OFR—FBUIOVWTHLE, 1B
Fathid, 25MRIKIRERITH o7z, FEZIZOWVTIE, 9
KIEBITH o7 TDIHH 4 KAEIZDWTIE inhibi-
tor DMRE %47 o 72, inhibitor IIREICHEF v b D
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R3I BIEEFELOKE (REERE)
B (+) B (—)
Bae(+) | () | () [ %
('?i) 21 0 "
PCR

% PCR 8.1%
Bk 3.1%
HE 8.8%
sensitivity ~ 55/68 80.9%
specificity 794/810 98.0%

®4 WEHEHEBMELZ S PCR BETH > 72IEH]

No. FRHE RWHERR HEBGE
1. ol 29M 30M
2. Il 6M+* 6M+
3. rl 6M 6M
4. blpl 6M 6M
5. bl 5M+ 1M+
6. bl 5M 9M
7. b1, (EERiRZ) 5M 5M
8. bl AM 1M
9. rl AM 10M
10.  blpl aM 6M
1. rl, AM AM
12.° bl 3M+ 6M+
13.  bllpl 3M+ 3M+
4.  blpl 3M AM
15, rll, (REZHZ) 2M 3M
16.  bI.Op oM 2M
7. rI, IM+ IM+
18.  bllpl IM oM

* HIIRERERICEETH- 12D D

oy ro—VvaRMLEEL CHBETH 720D
% inhibitor Btk & L7z, T OFEER, 4 Hfkd 3 ki
inhibitor 25 TH 572, 9 FEFIH 6 FEHITid 2 [l L
AR LTV, Z0) b 3 EF T OBK TR
BTHotzo MAC IZDWTIZ, 16BAEI0ERIH SR
THoto THAEIZOWT inhibitor DHRET % 1T\, 4
¥AKIZ inhibitor 237, 2 B E#E L 72 10551
6 EBNIFOMAETHETH o 72,

WK PCR MBI T6H1E 56EBITH - 72,
FERL T ASKRAR 29FEBITH D, S BB E 2
SN DN I RE LIEGD o720 T OIEFNIHEEMINRE
RO THRAKIIMATH o7z, 72, MAC IEWHZ B
D 1 BITHEE D PCR BB TH o720 TOIEFNITE
DD &) PRBBREHRTH L, £OMDIEFIZT
NTHFERIE, BUIBMEMEEREDOES TH D, BEMEs

OB OBTLE B 125

&5 ML RIGHED

B r%S ERRE(~T HE)

No PCR ®# #:3# Wik HE BB PCR

1. + G4 H

2. + G4 H

3. + G4 H

4, + G4 +H

5. + G4 +H

6. + G3 +H

7. + G2 10col

8. + — -+

9. + - +

10. + — +

1. + - +

12. + — +

13. + - +

14. + — 1b5col

5. + —  10col

6. + —  Tcol

7. + —  bcol

8. — Gb& +

19. - - + +(1 7 B%)
20, — —  bcol

21, — —  3col —

2. — —  2col

23. - — - G3 4 +(6HAE)
2%, - - - - + +(AHAK)
26, — - — — +

6. - - - —  5col +(1HAR)
27. - - - - - +{ A A%
(k)

28. — - — — &K +@HARK)
(B

29. — —  3col

WHIBT L 22 o 720 MAC 12D TIRSURIR26HER] 25
HEEREYE PCR Bl CTH o7z, 2D ) b MAC EMHD
BNT12KER), SEZHI 8 ERI, BRIBMEMFEALIE 2 FEF, M
KEAZAE 3 RERI, MiRSHSESERH LERITHY, ThbHd
1B & W L 2o 7,

INFE TR LIERIEEOFE DD S T RIEH]
IZOVWTDHDTH o719, HBEEOSH~DFHFS- &
V) BLETRET 254, RIGERETOBITILE L
b, F3ITRIBFRESTERIFIZ OV T D H kI M
EEDOBBMEERT, BiERIE PCR8.1%, %iK3.1
%, K#88%TH -7z, PCRIEDKEIX80.9%, ¥¥
BRI 8.0% TH oz, BEXEEMIIOVTOHD
LIZIZAETH o720, HREIIZSIIE BTV,
CHULTE BRI L e o 2% b PCR BN L DA%
BN EERELTVD, R4 IEZEBEILEZD PCR
BEETH o HEFDO—EERT, REIIHBEMEIL%E29
A HEHOWKTPCRBHETH o720 T OREFIIRE 1L
BTH 7208, g% CERERNIZERIEE DI ER
Thotz, RY DEFIIHEELEZLIAAELS6 7B
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#% PCR BiETH o 72,

Ik R B 29 FEFIOIERATOPCR, BHEEER
BEOREEELIRT, R 1 5 SETE TIIEED
B TH Y, EB 28 1M, BRI EHEDOBRTD
%, WEHRIZOWTIZ, PCRIGMIZ2TEERI 1TAES] T,
BHEFRIE63% TH o700 BITH o 721061 b BlILIER
#:8% PCR BB EI»E LN, 209 b 4 Bl AR
AN TH o7z, BRBHIILTESR2ER T, BIER
81.5% TH oz, LUk TIIIERBIEASTE < Feb N 2 IE Bl
2DV T, 3~ 7T HEOEREEZToT\W5d, &
BEOEREMA B L HERGIERIZOTER 2661, 96.3
% EIFEEITENMEER L7,

% £

BRI BIT 5 PCR EOBRKOF FIZEHZH
WHEETH A L) T LidmEfFlzev, Lo L, ME
BE LT, BB, BEREOMEND L, BHEIZOW
Tix, 77V a7dx vy b TIX carry over con-
tamination O EIZRRINTB Y, KRLMEIZ
cross contamination T 5%, SHEOKETIX, S
PRBEEL1FIOATSH Y, EBRORKREIIREL 2
b liddhveBbns, —7, BEEICOWT,
—EROBARIZ DV T inhibitor DFEAITREE S N7z,
Mk, M#7 & Tl inhibitor DFFEEARE S, Bl
e & DNA #ilBiE0 TR L D) inhibitor BRZEDS
WL ENTWV BP9, REEOMEKIIERTH o 7253,
ZO—EIZDOVTIE, BMEOEEIRELBRYETZ &I
) PCR A HtEL hotzbDbdHolz, £/, MO
RTHMEL oD 0%, RRER LOHINIES S
bOD, FEFNZ L o TIHROMELTHZ L HLET
H55, WFNIZLTH, BREIIRES L 7SS
LV, BELESEHIE, B &CHRIERR LS
HERETH 5,

BHIEE L ORBICBWT, REFREICHEBEL L
BT REIME o 72, THUE, BEEHRBITIIRE
WALk D PCR OSHBMEL 25 b 00H 5T LERLTW
%, {BEBAMARID OB RBALAT, EHMIC PCR, &#&
REROZA LB R ER T, ¥R LRI PCR
LEEERDLD, VoltABMKE RS20 DVEUR
ALY 5 b0, KEEHELZ2-TH, PCR B FELR
THIDOREIFEETHo 2, BREBFFEBRETI,
294 B%IZPCR B L ZozdbDbdH o7z (K4l

WERRERTY - hRAERZESOREY TIIHEO
ERERPORZEHEIZ PCR & EHEEIREY Hni vz
LELTWD, LA L, REFATIREEZR EFERELI

695

722 & &Y, PCR O#ERASERBALE D — 2 O H Wik #t
L, ZOBORBIIERTHo7z, 72, KM
#% PCR ARttt L 72354 1B R s o 1 Wi B &
nHEBEDbNSE, bbAHA, PCREMHOATRIES &
HRWVEW) DTN TH S, BIREERYE PCR B
SnTiE, BEARERCERFTEEN TS EEDNSD
BS, THHDEFNIIOWTIE, HEAIZIER & HlTET,
Shtoe0kE, FHREBEL, TORRNERLR
HT2LENDH D,

PCR OEKEIZOWTIE, BHEEREZERETHD L
PCR11.4%, %3 8.6% & PCR &b BWHEEARLZ
A (F1), KREFERETIEI PCR8.1%, ¥#E88% &
BREOII)VEIoT () 615, REIRT &
I, EFEEEOKRELERICAND L, B E CTRME
BDHB L) REHD B b OOEGREEEORFAED
BRI REFERTHo 72,

DR FRDENEY T S ICREIHEREOIR
IOV TOEEDLBRISN TV A7, bivbhDiE
B TiX contamination & BbNBIERII LD o7z, E
W2 EETEOHBEROF 2 v 7, [EXTEF DMK
%2F = v 7 T contamination (3fiT5 L Bbh 5,

PCR EREROBEZELBEHATAZLICL D, #HK
fE, MACIEQRIAZUTIBD THATH 545, BRIRE
13 PCR O#REOBKATR & HHOERERNHI M §
LULERH L,

X [y

1) FARIEM, Al &, WECHE, i PCR % #
B L7:3EBE DNAREXy F (T 7Y)ar7™
<A AT F) T A) A& BEBEERRED S OFBEE
AERH, 8. 1994 ;69 : 593—605.

2) FEFRE, & OF, EHER G EEHOL
HRH D720 MTD O &2 B3 % 3L FRAF5.
M. 1995 ;70 : 7—12.

3) MMIIATE, EHEAN, KEFX, ik, B#l
5D PCR #2 & A E M — IS61108& 15 F
EF7yT)aArT™MALanNs T 7 ADRE—.
FRPRIREL. 1995 ; 43 : 941—947.

4) EiE %, LHETE, XFEE, f: JWKk»r50
Mycobacterium tuberculosis DNA DR H.
RYRESMERE. 1996 ; 70 : 95—97.

5) HARBERFERTY - GREAFERS  BMEREIEE
12 & 2 EBEREOBRKR COFAICOWT. B,
1995 ;70 : 7T11—"T12.
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MO BB 125

5. TLLWHBEREXRCETA 74— NAERE

ESLREAT R R IR B

B Y

HEHEMOBEETITEOE L WERERBL, #i%
HRRBI004EM UL E b ERIEND 2 2o 72 HIERE
BREOBSIZS, BEREL LTODNAN,S TS
1 EA v a yEREEEIEE LTO PCREE, MTD &
HROEILRIZEAEIN, POTRVEROFIZH S L
WD, ZDLDHHT, bHEOHEBEHREDEARL
ENT & -WREHR & NIE % ol & L7 FETSS #ss
BREEN, BELEO LD RHKE, L0k 2hETET
bRTWVER? FLVBREES Ao TL 2HTHRES
BAENED L) REHRERD, LOL) EELFoT
BREZT-oTwAH? BRMOERIIN L TRESK
ELTEDEIIIBRATWAEDN? SHOBHMAIL?

INSDEEHELPIZT HH19954E 2 HE—KRT v
r— MREZITV, & 51219964 2 AEBMAEEIT-o 72,
PERD S ZOEOTEIT S T ST KM, FFICHIBRRAR
Hx2 % B2 HENEETTLIELIXIThIRTE DS,
AL TIIHERAEALIE LG % 0o 7o KFERBRE,
RElEmk s & OB 0L #F 2 ERER LR E LT
BEE, ERIIZLOBREEZERBL TV EREL Y 5 —
PWELTCVIETHEHNENZETHS ),

;i &

HHERZHSOAFIIIEEL2O R AT V- %
e, TXTOREMNBRBE, 600K L OJFEE, 405K
DEOREERKRE AT HMED ENHICELT 5 EE D
5809 Bt & 4 [E425 ) B FRARES il 3% A 511,005 3% 12 2244
L, 19954 2 AR B9 ) THE % 451, BIRE%
1Fot2e F7219964F 2 BICI34E 1 MIFHEM R S ARE
EREIIEE IOV T OB T v 7 — MEETo 72,

= e

EZ135934E5% (59%) 26HH, FROFHl TILH
ke 2/3, WARZRD 1/3 »SEIXL ) % LE 2 724,
COF R 528% LEAEREHRL, chon ) LEE
BRNTHEEREZ EHB L T a5 Rk, 447/
(44.5%) Thotze LT ZDUMTHERR Z BITOMR L L
720 4470 % HIFEEEIX350MEE (78.3%), BEL Y ¥ —
29THERR (21.7%) Tdh o7z, RIEDOHEMER TIX, &
E T A M172, 465 A D MBHEREKESH D, Zhid
ERNZT B 200 AL EICDIZE, T 09 HRET

B B 1T

%HMEL Y ¥ —THITENTWS, LF7 v — bE
HiZifto Tk (E%I) eMEry ¥ — (BH) 2507

RIEHRERRT %,
HH ARbE
350fR

Wl 5 -
9THER

- PIEEHREICHEDIBELAR 1 AL

175h7%
- EHBREEE
288]ia%
- BERREEBENE
73 3481E%
b g S 3461
FA T v 243k
EEH 2TIMERR
- EALER R R E
109fE7%
- DNA B[R
137THERR
- RNA, DNAIE
28MiR%
- R
iy 2184k

Z DRFEMEFH

19981k
- Btk
it ke 6.8%
L 19.0%
- R
PRI
B

%
s

65t i
81i3%
95k
847
6B
651k
3B
31
2515
106744k
247 ItRAR

3.7%
7.3%

%
s

CREU» HIRERMS E TORH

fiE R
5
&M
ESIES LIRS
¥ 48.4K5 1
St 1
- IR D 5D DR
ERE 87.3%
FEAME 79.5%

9 B2
ZFii

— 42—

16. 8
ok

32.9 ER
ORAE

84.9%
81.8%
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MRtE (R REWME
T5 15fRE  28HtiR
- BRI
F—v o 2TAMERE  OlMGRR
H 110MER  ALHER

- BT
NaOH  260fsk  7T1MEa%
4% 133 3THERR

TR 165 2043+
Mo 120MERE 2R
- Bty

3%/NI 163fERE  38HEEX
1%/ 128fER%  25MER%
T PD  84ftigk  1THiEX
K 5 49KERE  19%ERk
20/ A3KERR  6HERR
Yy b 41MERE 1hERR
MIERE 220E%

MB 12/t8%
- B AR
3% 11fER% MRk
2K 281tk 60MERR
xR 50fEEk  24KERX
2R LB EDMAGDE
- 159568  H2MERR

Rizb 14106588 14K
S, R

T 5 68MiRk  16HEF%
- BT E

TR 95tiRx  41MERX

DDH 8BMEEk  28MiEX

REREE  1450ER%  32MERER

XA sag 48—k

117HEEE  39kER
RN AR/

1953 2MERR
- — IR FR IR
T5 26} 3% 1iER%
- FEATEEAE 1 ADL

1ThERR  1THERR
- BT R BRI T T RE 1 BARGAE
I 12.6%4F 63K
- IR BRI R R AR AR AR B
Wk 73.2% 84.3%
HDAIER 24.0% 9.5%
- SROB)E
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ik 15M% 0N
BLE 1T5H% AR
SEBT I5HE Sk

% £

4] (954E 2 ) DFRE» S, BEMLITHHFICOR
LYBEREDST% P ERRRERE TIThNLTWwb Z &
o7z, FREETIZE0%, AR TIL68% v EEHE
W B X, BEERIIIZZTRTOMHR TITbATWY
%, AMKERAR TR S LRI 28RN L
RAERRIZTH] 06TRIETH o 72, FRIETIE, WER
A & SRR, T3 9 B UNICRERBIN TS
B, MAERR T, WERE, T2 9 CHRIES M
TWb, EkREDRENLTZEL, LiRGHORELF—
VR v Gt TR, |G EITV, B3, 4%NaOH
T167 > L2043 R ALER S 2 AR D 3% /INI11 55112 53 BE &Y 38
T5, L) LDTHDHREE TIIRERER IZH~N)
IAvardpkEv, —#BIIE 8%NaOH30 77 & 29
A S RNz, BREWREIIHEDTT 4%, MEHRK
HD6T% TITbh, REREE, <A 70845 —FEE
BREBTTLI TS, HEREIRERERR & 39
% TIThONTVBEY, TOHFTIEIDNANATY S
A ¥4y a viEERRCLRRSENFENREEEHV S
HERRIZICE L TE T 5,

RACE BAZ BN IR 19954F 2 A O TIE, BE TR
8% THh 575, MARHTIIBEIZ6%HEAL TV,
72 ) D4R1T2, 465804k r15,0208 4k (8.7%) 7%
MEERIEETIThh T3, KEREDCERTRS L1t
RIEEARE 2\ LR TH 5 4%, HEEHEIEEIIHES 2
EEGBEIMERNZR LTS, L LKKECTETOEY
ZhEBLEIHIFITHE (4.9%) THH, BIEDOKH],
BEF v b Tld 1 BT RER ARSI T2, 611,
MAERER CEHEIRIE L 2o TWh, SHROEIRTIE,
EBI 2 HigR A%, TEREE OBROLERYELTBY,
ZOBRKOEHIBZIURE TCOEROLEILETW
5o

BB REDIFM O — D BRI Z N LT
Y, SEOFEETHHMEILEL, WET6.8%, BE
MR T.T% TH b, BOTHERRZFEEREKRETD
AE0LINEBEERELREREZFoTWVAEDY, X7 —=
v 7 LTREREBICREMEIITZ 2E L LTEK
BERERE M TBY, FBRYER% T
B EEM I IAEIEEIC 2 VWIREN R ETH ) 5HD
PERELEZ BN,

BRI BSBE SNTEREETH S5, BF
BHORENES, 8EBICH RAREEPMITHRER
DERT HEE, BEEICF RV LDOTH LA, &
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ZURELRRET S L L) LTOLRLETH ) 58,
BZMREZ DD DOFEMEFIRD SN T 225, B
EIZ TR NHENFFEEEEZ Z H NS DSEERIZ/ANITE
FrEMAH VLN TV D,

199646 2 A, BEak 7 >4 — P EIEHERR I S O ISR
R IEE I DWW T DADBINT ¥4 — MK RT-
720 954E 2 B TIREMERD12%IZEA SN T Wz, 96
2 AT, 21.8%DERRICEA Shiz, BARMED S
560% A7 7)) AT, 83.8% 4 MTD i, 6.2%7°
MBEO PCRETH 72, THNHIZE N EREDILE6%
AREEEBIEEIC L VTS L)l o7,

BAEEEEEIEE L, AEtEmHishTtns
A, A MOEE, NBRHFEOLEN, RHLEEMO®
MREIHELRDOONTEY, BEREOBISTHY2
ZEW o ZF ) OHBESIF I N TV S, BREIZDOWT
B0 % OFFFETHLMIZENS L BDbNE D, BT
DY AT LATRBBORMEREL LIS b ODOREREEC
ELRVWHEA LD VB EEETRETHE, IOt
Rk L DA—FK, HBVITEFREE ORI LERK
MoEE, XET — 8 OEEPRIEARTHT, HROM
FUCERICRELDE LT 5B, Lzdto THBRBIREDE
MilZ %72 > TIE, HEREICE U CRRRMA & AR O %E:
RHANEFIN TN D, HL OMERTIE, HEREIEE
EHEOBISZED, TNOOMBEICHNT 28R F
FTA U EEIFEL TV,

B TIIHBEREIC b — 7 VISR B3 pEsRiE
EFEM DR o 72 2 FMOBM % MEFFE S5 2 BT,
AR, ZAMOETEHL OREEIERL TW5, LL,
BRADERITEIHSEBIIC BT HHERIZ 2V BEE A
ERENTV S, HIV EEAPEE TIEZITIC 4 AR
DZLbHENLV, MBEERERMOH LWL HMTHR
HLALETHY), 5%, SEHEIEETIEISICHLY
FHEOBY, FERETLHEL OBERERGE O
BATFRENTBYER, RERFOV-E) OB
BERENBTHA),

7oy
i

&

PR R L, BESECTEMPN200T AL EATE
BENTBY, 205 bHST%IPMERZ TITHhRL TV
%, B, HEREEL, BLONVIATariddb
b DDORSHCTHRERESICHE L FETITbhA T 5,
RAER, MEMR G ICERICKEREEESHfF SN, &
KBAED11.6% DA ETITON TV 5%, EREREHERE
EDAR—BHIEOH - RMENELTBY, 75 0%k
&, AT L EBRA L REARG O L Do ) olflins
KDOOLNTWDS, HBARMEIL, FEEEAER 7
BEBCRFRAEIIGE [ OB RHATEEH M IC B3 20898 AF

WO ETLE $125

FEIZLoT,

ZiCr, MR 7 v — MRAEICH I L TRV 2E
OYEERAELE, FFICREHIRIC—B L 72 B S
X0bb% L D12 THEEHRT 5,

(FMTER)

LTFICREBSOERE, REHLYEOERLRL LN
SPICRBELCWwA EEbN s HRBEREBRONE 2 E
#, FIET D,

o 1 BRAEED S v o TEIBERIEIRICY VB R 5013
W, DDH IZEAT 2 FEZH BCG &5 W KR
£TIE TB complex+ &% 57:0H %,

G (+) TEHELTETOLYHTHES . BRME
Zr EHbALWRDIFMPTETON TR, RAEK
HCHREOEBEWIER R WERMSENED ) . RE
ERCTHEERENE S A L HRRVERILE EHh
Do HERETHRIMBHERBRIELINZ 25 F LB MR
2HITDFEND BHEH THEETIEI MRSA IZ3RD
HEENTWED,

o TARTEIR L BIREFFEICH S N5 OIEER

o TRTEHRI L BDHAH,

o PERETH BRI 2 B THME, WikE TV LE
1| PCR EBEMIZENTZTOEN?  HEEFHET
DFFEHRTHOIr TRy IWEEMIX ?  #BFEICTB,
HAEFEERPIEEHAE T, PCR Tik TB+otherAFB
DFERDDY o HERFBETITEDALDEEREIL TB L%
ATHE, THITHOREBF LRV E)I TEH0?

« BRROBITIZZ ) TH DS

B EHLBELDTHSTEVETASE N, HRE
HETELEMEID R, NBE, REEME R
BEEBHIN O HDEV,

 MIBEREREO S  IIFEBREHEREVTHEINLDT
BAZ ) ==y 7 LTEEBF 2 v 7 TL %,
MRSA 129 ¢ VCM #551E§ 5 Dr. 34 %< 0
&) BRERA O K E (2R 3 B HEFRAR O T IR
B IS RRE R BRI KO GRMEA D R § ~ I
HIBR L 72 S BV,

o BRARNASREA ERED AT

 EHOME, BKRHOFK—RBE, ABFEI 2w
HERPEE D 2V,

« MTD TABBRREL o7 AL, 1BZEOLIXN &
Do

cEERD L DEZM, TR NABE, $HHATS LA
FF 2 HREBERAIHENZRE LTL E ) MED
H5,

s BERRMRERELEINS,
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o TVVIFH, MRFE Target & L CORZIIHEMT % 22 b
LI\, o538 Tid Demand pull & Technol-
ogy push 759 F < B LHF LVREHMIE R L7z
PRIHERE I BISCE TR 2 I T & vy,
LA LEEEMRE 28 CRRSCE A R L C&
Z C I ORBRRE BV, BEOBE, HED
BIGHS 7 T AU AR THEEE b AR OHIBRE A DX
Faz# D 75 THEBIZE 2 D14 757 MIBREWZS
9o TA MERPLHEMLAMBD THARAZ ) —=
I B A R N (B 1| A/

o N, A, HECTHRAEE, MRS+ OAREEFRRD
xS B9

o BAEMRERKOBETH 5 RO BIZITEA T
& PZ2AVNHBHIR 2 TIIREME V. RETE & %
WA E A T 5 IRREIREE DB % HifF,

o RAERSHABREIIRE , B LV kR AR E,

- R EL R IR MhbRY,

o BWHREEESEAR, MIVEROBHE IS, AEHAAS
K&TE2, RNA BIROBEBMEBEFICHED )
H4 LR

o BEREAMERR S HOE At % BEICHAE, oA MET
e, BELRE

o ERIEIE — SRR 6], ZOM2HBHY,

o WO TENIZTELED, FBH, B, HERELDA—
BBIRR 2 CEBHAED EICEER L oFERza Y 5 s
FMEIZR B,

o BRI ARG L722AT I ABEEROTHNEL L7z,
WRBERAESE & LIRS R E b BEE T 2 /KD
RASHERR LS ) 2 A M RE Thid,

o BHMIIHRFES LA 14720 a2 PEIREICE
BEET S,

o BRRD O OFEZ IV AHIRTIZ F 2B, RSN
0, BRSBTS NAUSHIRANERE R Bk S,

o T A MEVY, BRGSO B R KNS 7 S %
BHIBACO %%, BAICBWERE, &44EoTiE
Ly,

o FRRBIOBELE A2\, )R b T THEIIEEIISNEICES
PINES ROF— 7 121E62%H Y,

*3HEMTIERTEADD 7 EHEWIETHERT M
LEZEFHCTDNARELZBAa0ERIZ?  BHEA
BB,

o PR 23R F41E RNA, DNABIEESL 542D TL &
9 B

e BEREI L T HICFE LAVIIL TV B D TEATFELSD
RKEA MEIRFHBECOPE S, BHERELE,

 PCRIZEEUN LT 7F —F5HDIE) KRV, &
FHE 2—3 HEWIHFFRIE RV DR,
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o MK AL v EREEIRPL 2~ ba—videh
S WRES DAV, WAHWAL DNA 235 &
HHALE,

o LR RE IR AL TR L T %,

* PCR BMIHEEE L —%T 542 51X PCR kx5
BITHNE) POEWEIILLDTIX?

cSBEVIBRF LR VEEMIZERTEZAMEELE T 2
R,

o SREICEBISIEIRE L E2 5, HREIETER
HARKITA VREDVEE,

o KEAFEREE, A, EUANOBRETRIEED . B
IS CTIEREPIR L THRL W,

o IEPERRARFI100BIRRET L7222 W A9 IC PCR I A &
W RIS RV, B ) ERETHR RO TEEHER
72w,

o FERAYIC IS IR LR Al T damage =T 7261
ZEHo

o FRHLEHEIIMIEETS OK ? A OB 6
HALTb wwoR?

o BIHK E W OERERBIE O CIEBENERLE,

o BERRME | O RS R,

c 2R, AETRELNLRV, BEETOARESD D
9%,

o DERBRARIZHIE L TR LV,

* [EEH+44E PCR T—HEMETHORED Y .

TEX YAy PRERFEBOToNTVRVON?

FRHERERE TRV, PHMHEL, 22 MERE

TEHEMHFKETE S,

BB OWY 272085, FHHE L OBERH, M

I Exy MEERER TREZ &EROENTE

PR AR

MR, SHETIIRER QW 22 ) AERIEIE 2 ) v

vy,

RSO 1 ORERE, FWHOME, FFEREHOm

B oI

PRSI RE L TRRVWEER B,

104E 1 H OBEFED SIEFREN L 72\ 2SHEEE IC»A L T

IEHARE, B 0% R BRI HERES O R

DM B VN,

cHEMEINHERVICER, BH—PCR+ %K &
3 HON) PEED D,

o N & AR b B 1 o SEH NI ERRM O BRI,

« RAERSTCTHEDRLTHRL Y,

e AUy MREV, FTETIENDESL ),

e —HOEMIIZ DNA REXHEZH L L Tifo Tw
5o
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« BWEEICINZ SWTEH. BEREBHIBIREE 2
WEE L v, BREMEIN TV LRRREAD D,
WD MR R TR RO RS BRE, BRI
& consensus A 147

o BEHEE A DRI BT R SR\, FERIET b REKT
X2, 52 ETHHEREOFRA A,

RERTILEAYE R SRS, RETEAM, MR ORTL
B EOMME, BERERIE,

o FHEEDS T RED MR & DRI A—ERICA Y HIE, 2
2 MMEZRDS reasonable T\, BHIFEA —F —Fi#
DOHIRHE, HERABRENOH IR,

o (B 3%, BREME4% (100819F) Hh (BAL, H
KT) HIROBENRWVEXE R BV,

ol HTHRM DO THHET A MERELESA—FHDHY
fak,

o IR MERJR, RILBERMEILE,

o —EHER OB Z SHULAE GEERIPIERR
SEWGHEER &C),

o IR METO % ) REEH v ERIZER

o FHEMTEIC T A EBEESE L TV,

o BEOSE L HES S DridBEEHEE L LTETH
MEEE L,

AP T 27259, SEUBEETIZ MY
VRS, HHESTROTHERTRBMRE S 2
N IMEE Sy oE

o« ERFHD ) BRSOV OEIREIINE L R E o7, M
M, M, MAERAED S o RERR.

A X b E CEFARBANB ARV,

o BHIZHE R L 22V SRE RS O TEEEEA D ©
Ib Lo

o REHEE LTHEREYT — & ERE CBROMTICE
HE,

cHRMIE L LCEETHMBEZDDDEH > T RVD
A%,

=Rl

il

OB ETLE B12E

o BTALEE | CRE R ECH LI K EE, HE0R, RAME
ORVEET, BEHREZ BRI L T,
e, BEEOBRE R HIREED v,

PERBED R UAa, sk, HEELILE o723 EHB
EHIR 2 TV v, RERIMZ O TSRS Y >,
LT EB &2 WHEE B,

WAL Yy =L LCEFIEMEARTTE— L Lznh
IR FTEHEBL TS,

BHAE, BEESEIENEISIZTE0N? SBE
H,

FHETD SHTHERH LD THER = —XIHo T\ 5,
A= =12k ) MIEEAEERRAADS R 5 DR RE D
RFED Iz & TIREEF OB b T e TRskiEd 24
B\ & B BEHEORME, EEAT THRELRH E
7%\, PCR OBAMEFTFcRERM, WK
S S 4 ORIER 5 DS YR A SIS TR A A
ERENE,
BHICHESH CE HDRBRATRELEE D S
PRERDIN —F » & LTIT) ICIZABE»OE(L
B s D,

oz MER, seeBEB U,
BIZTZWEICHE L CIMEr QRS LELRDOTIZ?
RRASHE AR B HIMT L & B, BRIR D & (L & BE
RRVHHOHEE LD L) ITERT 505 7 LW
AEHY,
HEREBEIEEOR I OWTEMICE > Tk ) E
BICEEDHY, REIIDLAA, LERE, 2V bo—
NEEDDE TR NE, B+ ORLERRE 2 o
TV B HBERID S OIKEZT 5 2 &4 7% TR
DHEEBRILIE) LTWDEDO0?
BENRTXTHETRL B LAVWED D, EEHO
ML RAIZE T NG, EUSNOBESD S O E AR
i PR FEHRE

RIEBHRBRIFICH TS MTD OBRBES LV MTD ICL D
SHERHITE DRTAEMEC DL T DARET

EvmEmEEERE K A 8 E-2 B X R

i

U8

PR O RHEME & L CEFEEL VT PCR &
HALNY Y, EHLBMISRE ST, WEE

wmok KR-F O O

HATE RVIRRAHE TV o 1994FZFRISIE I &
JBE L, BRMAL ) ERAME RIS 2 2200% v

FSERLENZOY
% 51319924E X Y Gen-Probe Amplified Myco-
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bacterium Tuberculosis Direct Test (MTD) DFf
R EFZ % T 2 B THZER1T o T &7z, WEIR225,
Ma7k36, BEH 9 B & OB LHREHAVRKII OV TEIK
WA, /NIE#E 0N MB-Check 12 & 285 &
MTD #% REZIT, ZOREE WEBKE Lz, 2o
THEBEERE MTD OR—BBI L L6 TROOLN
2o W BAR—BBIDEREED B\ VIZBRREICAHNS T S
PEPIZOVT, BRIEREZRET L, ¥ 720ifi%20
FEBIZOVWTRBE B TEHEORHK, BHEBLIV
MTD ##if7 L, MTD 2B EICMEZ 50BN IZD
WTHBE R MR 72,

fBR/EE

FFEIEICOVWTTH 525, HEHABLETHRE L7
M, ANITHEEEIRE S 754k 50k, 72
MB-Check T B A H & 117265844 H 608 14 1%
MTD THHEER L7z, BETHEEBRMT MTD Bk
BUE TN THEIFH ORI TH > 72, /NI, MB-Check

R R RO MR I3 156 (105%E61) Y, 5 b
MTD Bthid21 (15fEFI) Bd S h7zns, &BILETNICH
BEISEHE N TV BIERITH o720 /N SV MB-
Check THHEEIHRIE S NABREIZH L, MTD O
F1363/69=91%, [F U < $#RM13135/156=87% TH o
7o BEFEREME - MTD BBz DV TERFR I HRET %
RIHERTRDE, MTD ORREEIZI3%, HFEMIZ9%
LEZHNE (1),

RICEFE LN OBRBARICOWTOFEBETH B, 4
[ M7k 36, BEHE 9 B L OFE LG4SR TIRES L7z,
EEERERICBIIRAPSOBOREBEIZ2.1~
28.3% EMESINTWBIY , Lo TBHDE {1
Mk OMER, MBS, ADA %0E{L¥ENT—5, W
fEA AR, EERAR Y KB L UHEEEICNT 2 5%
EDEREBEICLYVITb TV 5, Mk36kAk (31
FEB) B, BRSBTS LB E N b DI
2084k (164EB1) &0, 9 LESEBMEA 4 (4ER) 12
L MTD Btk 7 (5 fEB)) LBWETH 72,

MR RICB W CIIBER & ) OBBRIEERIMEL,
Lo B & Gl REaM BT 5, Bl ImAE (94
Bl) 2 MTD RE%1To72& 25, MTD DRI ERE
BB L UEEER LSS LT, RS TR
KEEPE L2 2 EFIOBIET MTD 25 TdH - 7228,
ZDBNNEEH D B\ id MB-Check TR TRBHE
AR S N7z, FERGHE T B DBERERAEFE L 22\ 3 61
1 MTD B&tE<, AEB#ES MTD BETH 72,

RETPEHAVRIE (39ER]) 12DV TIE, HEETH
MR 1Bk, BRERGERERERMED 1 kS X U8
ETHMERMED 6 REN MTD BHEEZR LA, Th
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ST RTEBEMFERE LTFEL 2d o7

F7:, MTD OBRIIEHDO—D & LT, LR
Bil%BE->TMTD 21T L2354, BHD D VIEH
BIERORR L ILBL, WWEDROWEME LY ) 2
A EBE L7z, M TARHO0ES (5 HREGHR
BITABRR & D FAE LS D108)) 122w T, EHRIC
B DO®RE, KRB L O MTD REZIT o7z, ENK
BARI1058ATH ), MTD BiEo61RAER/NIT
KRR 2 Btk (3.3%) ©AT, MB-Check & &
DT HEEEBYET MTD BHIZ 4K (6.6%) THo
72 (£2)o L7H o TMTD BN E90% LA L35
M L HIMTATTRECH B, WIZHBIREFE L L BTED63
kT MTD Ftkid 6 itk (9.5%) & 1, HIFGE
IVEMEL T3V AK]L, 4 R%2, 5 A%K?2, 1074
A#1IBETH o772, ThHDITE A LI ARRKEDE
WOEIEREDIEFI P TH o 72,

¥ & B

. BHEHRBRKIZ OV TIEROBE L ABOKET
MTD #ffT L7 25, MTD ORRER/NIREH LD
N, MB-Check & B L THHEALRDP o7,

2. HEFRREPET MTD Btk % /R L 22 RAE DI <2l
Bk (15FERT), Mk T 48tk (3ER), K& LHIEHE
T T (THEB) FFAE L7275, &Flow TERRIR
FHEToLER, Ho»rRBEHEEIIROON L2072,

3. R THEME R T MTD MG 2EHK T 6 KR

£1 MTD OKEE - RIS AR5
(W& 225K 4K)
NIk A
IR || MB-Check | and/or || ¥+ BEKZHTFH
MB-Check
_|__ #2| + #2 — + #2 — + —
%f +| 50| 34| 60| 24| 63| 21| 83 1%
DI—| 4|137) 5[136| 6135 6 | 135
sF| 54171 65|160| 69156 89 | 136
- 50/54 60/65 63/69 83/89
" =93% || =92% | =91% =93%
—_- 137/171 || 136/160 || 135/156 135/136
=80% | =85% | =87% =99%
#1 mm%ﬂ@%@3mwumu(—>auf#ﬁ

Bad
5]
EEgE
ki
2

[ L(ﬂi)ﬂmﬁﬁ@&%(ﬂtl, NTM 254
fAB Check DR i 5 W id v hp—7 Tk
] ShicHeE (+

Fii#3 1%1%%&%1‘&@%%) ééuzti)(MTD R

OEiﬁE%b:ﬁﬁrtywﬁénf BE) %
T M. fortuitum HARH & L7 kefk
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w
>
Z

e
B
ety
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T2 HAERE20E B DAREE Y SR AR
) /N5 Hh MTD
[is£73 and/or
MB-Check + -
+22 21 1
+30
-8 8 0
+12 9 3
—75
—63 6 57
105 105 44 61
#1 /NI3E#, MB-Check DB fid % Vi3 hh—7 TH

i)
BEHSHRE SN Fa%E (+)

k(6 4EB)), MAT IR (LER) FIEELAH, Wi
NLWEHFHOBIKTH -7,

4. {LEFIEHZREY B> TMTD 21T L7256,
MTD 2k Y EORELEZRBICHETES EERZ O
720
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