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The Gen-Probe Amplified Mycobacterium Tuberculosis Direct Test (MTD) has been
widely used as a rapid test for the identification of Mycobacterium tuberculosis complex
in clinical samples, and several research groups have verified its clinical usefulness. How-
ever, most of the specimens they tested were sputum, and there have been few reports
on other specimens. In particular, there have been no reports on assessments of methods
of preparing samples other than sputum for the MTD.

We assessed methods of preparing samples other than sputum and the influence of a
local anesthetic and an anticoagulant that may be present in samples, and also evaluated
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the MTD as a means of detecting M. tuberculosis in pleural fluid, bronchial lavage fluid,
cerebrospinal fluid, urine and ascitic fluid.

1. Assessment of three sample preparation methods, i.e., the NALC-NaOH method, the
GuSCN-Diatom nucleic acid extraction method, and the ultrasonication method, revealed
that the combination of the NALC—NaOH method and the ultrasonication method, wide-
ly used to prepare sputum samples, is also a valid method of preparing other samples.
2. The local anesthetic and the anticoagulant used clinically and remained in specimens
did not affect the results of the MTD.

3. Seven (36.8%) of 19 pleural fluid samples from patients diagnosed as tuberculous
pleurisy were positive for M. tuberculosis by the MTD, while five (27.8%) of 18 pleural
fluid samples cultured for bacteria were positive for M. tuberculosis complex. None of
the 20 pleural fluid samples from patients diagnosed as non-tuberculous pleurisy were
positive for M. tuberculosis complex either by MTD or culture.

4. Eight (32.0%) of 25 bronchial lavage samples from patients diagnosed as pulmonary
tuberculosis were positive for M. tuberculosis complex by the MTD, while 3 (12.0%)
were positive by culture. None of the 18 bronchial lavage samples from patients diagno-
sed as non-tuberculous disease were positive for M. tuberculosis complex either by the
MTD or culture.

Based on these results, it is concluded that the MTD is a very useful method of de-
tecting M. tuberculosis in clinical samples other than sputum because it is more sensitive
than culture on Ogawa’s egg medium in detecting M. tuberculosis complex in pleural fluid
samples, bronchial lavage samples, and so on, with the same preparation method as used

for sputum.
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1) fEREROFAR

FERIZ 11X Mycobacterium bovis BCG H & #
(BCG) Rz, BIZI FV TV y 7 THY AR #
THEREINZ, BEIAH B OEKE#RED S McFarland
No.0.5 DBEOHBEREL, BHAKIC THIRT &
ER L7,
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ZFRABEEHVZ, WTIhoB#Ed MTD ¥ v + T
FREN TV R RIEHFEIRENHIEL, BETHo72,
K05 m/ ICHIREWME RN L, BILEK T HORK
BEEA10° ~10°CFU/ml £ %5 X )\ ERL 72, &
7z, MERE L TIIEBRZ RN L Ty 2 vWilhok i vz,
MTD % v P CHRENTWEN_FELF L L3
AFA v - KEAEF R v s (NALC—NaOH )™,
TPV AFAYTER— ¥ LT b (Sigma)
W EEHEE (GuSCN — Diatom &)W BX W
MTD ¥ v FOBIEICE T NABEREOVTNS, 1
FEI NG S EOM AL b CHMLEEE & OB
BB 21T o720
ONALC—NaOH i3, FEHEHRE0.SmIIZERED
NALC—NaOH ## (2 %NaOH, 1.45% 7 = v B+
FU A, 0.5%NALC) Zinz, BMHERTIS-205
BB Lz, ZOMERIIZ0.067TM J ~ BREE W (pH6.8)
14mi %2 EERRA L, 4 TT3,000g 2 T 2045 & L
L7z, FEXZERFEL BRER, hEZ2@BHKICBE L7,
@ GuSCN—Diatom #:4%, #1002 GuSCN
#FE (500mM GuSCN, 50mM Tris—HCl, 20mM
EDTA, 0.1mM Triton—X 100) 900 (B LU ¥ A
7~ ¥ (diatomaceous earth 10g/H:0 50mi,
32%HC1 500.1) 20 L Z¥RINL, EHIZ 5 HE#ERE
10 MR THRE L, FREE#EEL21£12,000g TL58H
WO L EEERE L2, ELPEW (GuSCN 120g/
0.1M pH6.4 Tris—HC1 100m{) T2 E##EL, >0
TI% LY ) —VT2E, Ty TlLEREL:, 7
£ b EEERE LHB6CTIONER L, Fa—T
24 (1mM EDTA/10mM pH8.0 Tris—HCL)
1007 2N L56°CIZ105 FHRR LB Z B L7,
@BEWREIZ, MTD ¥ v b OBIEEIIHEWITo 72,
MTD * v MIBFENTVBBEEF 2 — 7 ICHREF R
200 [ %57 EM4R, BRSOl ZMAF Yy 7% L, K
VT 7 AIFH—CIVHRE, BEFL—T2EE
PGB T 165 RLE L 72,
LRESHEOMAEDLEIZL Y, BILED X UBERMH
EEBE L7zo NALC—NaOH HEDHTo72b D% A,
NALC—NaOH #& GuSCN—Diatom Ex#AED
#7725 D% B, NALC—NaOH ¢ BE R EL HAE
be2b D% C, GuSCN—Diatom BEDAIT-72d D
%D, BEEEOAToZbDEE L L, FhZFh
HFEREE MTD I L7z, AL 4BREDI B 1
BlERILIRL,

2. BRIV 2 REOHEBOKRET
1) RFTREHE ORE
BT DR DOBIZ— IR LB bHR TV S,
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2%IEREY) FAA VAW TITo 72,

2 %IEBY) KA 4~ 2ml CHRREMEICABERIEAKI0mI]
FHWCTRE ISR ERL-HE&%2HE L, MTD
Fv MR OMIEEET Y ba— Vi (AP) 2 Hw
THREF L7, 2 %IEEEY FH 4 > 2 mi ICEBAEIEKL0
ml # RN L%, #01ml% L NALC—NaOH
HETUHE L7, ZOMEBEE Vv AP D108 AR5
2{EY, MTD ¥ v b T3 EHEIEL, #BE LTMTD
F v MR OBREFRIEIZ XL 5 AP O10BFRRT
Hv7z,

2) PEEH OEE

PgEEH L LTHWORTWAEANY Y —F P T4
(™% ¥ —Na, Sigma) BLUFZFLryI73I VN
EiBt——F Y s (EDTA-2Na, fI#M3E) 25
WTHRE L7z, —BRICER IR TWEANY ¥ —Na
(90IU) &% iZEDTA—2Na (10.5mg) DA - 725
MK I ml 2L 2FE2BEL, AP 2FWT
e L7z, U UVBRERS L UOREFRE T, LI
NALC—NaOH #2179 & & ARRIREEICA ) ¥ —
Na 5wk EDTA-2Na BHREARL, CoWzH
W AP D10BFAFRFIEZEY, MTD *v FTEZhZh
SHEPEIE L. MBE LTANSY V—NaBLUEDTA—
2Na 2 EERVEEFBL, ZOWICE 5 AP D104
FHRS & V7,

T, AN UBIUEDTAEIKETNAET Y F 2
oy MNET (7 AWME) OFBOKRE L7,

BEImlc7yF 270y bETLEZHRMLSE
HEL, AP #HWTKRE L7,

WK Imlic7vF 20y MET1#E2 ML LR
NALC—NaOH #THOHE, Z0OMBEHFHET AP D108
AHRFEEY, EEFEBFICMTD ¥ v + T3 mMllE
L7, & LT AP ORAEHFIIC X 2 10fEHF %
Fl%& 7z,

3. ERRME

BRRBARIL, 19944 7 A %5 954F 4 B O (2L 3
PR EMRE, BENRERETRRES L OB RS
BRIERBE CHRILS N7z, ABER & ICARBEDEFEX
e ARk, KoMK, BEWE 3 MK, IR 2MfAB &
UK 1 k% v 7z,

K[EXEEW L RIS 2HA01E, Xigk v LERIK
BRICAa-TEwmEr YL, £EAEKIOmM] #iE
ALZBEI L7z, Ra—T%Mxr Y =y T BHHIC,
PLEIISLT2%ERE) FA4Y Q%Frarf
IR 1 ~3ml #REMEA & L TLHERE X5 B
R LTWAD, TALICHES], EIXL, KE»S
DEI, FESZHEEADRAIR/NBRICARD L)L
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R1 BREHILEB X OB OBWIZE 5 MTD OEE~DEE

B R MTD #i%EfE (RLU)
A B C D B
10° CFU/m! 511,138 1,298,542 1,154,100 1,234,265 37,623
10* CFU/m! 19,235 305,979 168,814 463,780 6,862
10° CFU/m! 5,284 30,191 34,724 32,147 1,002
10° CFU/m! 916 3,862 960 1,102 952

A :NALC—NaOH %

C:NALC—NaOH %, BHKE

E:BERKE

720 MK, PR, BEKIZ10~20mi ZIREL, 58 L 7
HMTD 2t L7, REHREWIE5 ~10m/, BRI
2~3ml B LOHELZBEMTD I Lz, F72, 1§
KB B O—FIIZA8) B L EDTA EH& F
NAVEER (7vF2ray MET: 7TAHMIE) 2 H
Wiz,

4. BERMEOMEZHRE

1) &k

etk %3,000g 12 TI55EL L EERBREL, 20k
BEF =V F—VE B ERREEICH L,

2) BB

BHRBREICB L TR Y OMEHI/NIETRE R L2, £
7o, BROENFERT ¥ 2 70— 7HEKERE (F),
FHXaTO—F - AANTFYIL - FTETL AV
TLy A () 723 DDH A anz 7y 7 ‘48
B O(EHR) Ao,

3) MTD

MTD & v F OBIEEICHENEIE L. &8, BiLH
BRESHEBEICHEEY 5220 E) PR+ 5HB
T, 10'CFUDBCGH A& URELFARL, Zhd
HbETRE L,

5 #

1. BARRTLE B & EEBR ORI EORE
10RE R B AR B % AV B IREEA°10° ~10° CFU/m!

B:NALC—NaOH #, GuSCN— Diatom A%&eHhH &

D : GuSCN — Diatom BRI H i

%2 2%EMY FA4 O MTD HIERERENDE

AP* FHEHE MTD #llsEfE (RLU)
HEEY KA A v arybhra—n
X 10 2,190,936 2,474,359
X100 2,250,204 2,518,644
X 1,000 2,267,207 1,890,467
x10,000 775,489 145,132
x100,000 82,609 14,064

* AP MIEREME D v bo—v

ERBEHITHEEERL, REORLEL X OB
HEOBEMEE Lz,

£112F¥T L5112, NALC—NaOH # & GuSCN —
Diatom & flAEbE7 B, NALC—NaOH # & &
BHEEEZ#HEAEGDE 7 C B X U GuSCN — Diatom ##
DOHBT o7 D TIREEI0* CFU/m! ¥ THIZEMEAT MTD
DH v M+ 7ETH 530,000 RLU (Relative Light
Unit) B EEBHEERD, REBBEICENALNEDS
7245, NALC—NaOH BN AITo72 A B L UBEHKIE
DHTo7- ETid, BE10'CFU/ml TRIEMEDZh
Zh19,235RLU, 6,862RLU &§ Tl 2 b, &
WKL O 2D o 72, 2B, BRERML TV
Wit iZ, WihohEThbEETH o7z,
BEOERAMZERL, DBROBREREL A IzRE
T MTD ¥ v bR LHFETRENF L ERED,
NALC—NaOH &L @BEREEMAG DR T HEER

£3 ~/%) Y/EDTA ® MTD HIERR~DOHE 1

AP* FR R MTD #lEfE (RLU)
~%1) v —Na EDTA—-2Na avbha—u
%10 2,737,077 2,675,581 2,810,619
%100 2,911,620 2,737,246 2,909,433
% 1,000 2,215,333 2,608,714 2,812,248
% 10,000 247,278 73,498 706,423
% 100,000 1,047 13,624 11,476

* AP: MRS  bo—)v
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4 ~%2) V/EDTA ® MTD HIEHR~NDORE 2

AP* FHFAEE MTD #lEfE (RLU)
7vFsay b/ET avhu-—)
%10 2,432 531 2,474,359
%100 2,269,502 2,518,644
%1,000 2,329,808 1,890,467
X 10,000 759,369 145,132
% 100,000 3,504 14,064

* AP HiERYE D v o — )L

2 hc P DY AN
RFREHICHHLERE) N4 Y THELZ AP O
MTD HIERRNOBEEX R 2R L, 2 ba—J)u
& AP 100,000 AR TL4,06ARLUTH b, ¥ 7158
) RAA &I 7 AP 1£100,00045% 8 ©82,609RLU
THhol, B, KM TIE MTD 22h2h 3 EH
FEL7ZDS, I hO—LD AP, Y FH 4 ViEMAP &
$ 10,0008 AT 1 [, 100,00085F R T 2 @M
Lirol, MEBRICHAVAER) NI OMHART
T MTD JlEBICEEEZEZ W e bh o,
MBEHTH BN v —Na H5WIZEDTA -2
Na THE L AP O MTD HlEER~NOHELER 3 IC
RL7. ¥ b o—)Lid10,00085 78 TT706,423RLU &
B, 100,000 C11,47T6RLU & B, ~/%1) ¥ —
Na (310,000 8 247,278 RLU & B4, 100,0004%
FBTL,04TRLU & B&tE, EDTA—2 Na iZ10,0004%
FRTT3,498RLU & B, 100,00045 7R T13,624RLU
EBREHEVThOBEGIRKREETH o2, BHEHV
5NBANY Y —Na BLUPEDTA—2Na DEHET
1T MTD ORI EMBICHEERGZ W EPFHRI N,
REEFRITHLT7 v F 70y F/ET THE LA AP
D MTD HIERRENDOEBERKR AR LA, 2V ba—
N Ti210,0008 A8 T145,132RLU L Bitk, 100,0008%
FWRT14,064RLU L&Y, 727 vF20y M/ET T
$ 10,0004 AR T759,369RLU & Bk, 100,0004% A5
T3,504RLU LBt 21, &5 5 b RABRBETHo
72 BERWLNWATYF 0y M/ET OFEHETIE
MTD IR 5 2 2\ W2 L AR S Wz,

2. WM OBRRBREDORE

W DAL DBIRAKIC DV T, FEROBTIRE, /MK
HEHNEEREOEEBIVUMID OERE% S
IR L7z,

1) FAEBREDHEREENOEE
BALEFERAAIZ10° CFU @ BCG #idaEhs L)
AR LREOHEMBITTXTMID DS v b4+ 7
fiT# %30,000RLU B2 AMETH o7z, L LuD
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5, ZOHIEMIF47,890~1,399,008RLU & HEAIA <,
BAROEEASF LTS MTD O RICH 2 2 HENFS
FEFTHHI LR IN, BB, FRFHIERL
e —F— 1T, @ERNEMER1L,300,000RLU A58 K
THo72,

2) BHEUANDOBREDRERES L U MTD OFHED

47 N i

OHg7k
MIARSRAFIZONWT T L OLEREEE IR L, 39
BARTF IR DIEBI DIEREIE R & BT S h, 200tk
DREBIDIEEEMER LB I Nz, 2B, FKORE
TR B E 2 IR 249 2Kk ADA
BEOVWTFIIDOHRYD Y, OAEREWREE L&D
MBI TE, FREH THEISA SN SHE I
KERg & B0 L7z, MMM L1984+ MTD
Bt 7Bk (36.8%), MMM RIIRAED ) bk
EHHAIT L CTdh o - 18R RE 2B 5 Mtk (27.8%)
Tholz, MR BERND0BEITT T MTD,
EEicEETH o 72,

@FE LB

BT REASRIKIZ OV T T L O REREE T IR
L7z, AR DIER DR L BT S 1, 18K
HRIZFEREEHRB LB SN, 2B, BEDLVIER
EX G ORE R CRALE BN T 72 1B TSI 5
BRLFT RS D, TSR THBEN A SN BHE I
KR L BWT L7, IR 256 MTD i 8 itk
(32.0%) THolz, MMEHBRET R TICEEEITTD
h, EEBEEIEIBRE (12.0%) THholz, FEEZLMER
BoOISKRMAEIZTXTMTD, BEEXICEETH-,
©):5.3

BEHIE SRS o 7225, Wb BEHAT RICERE A
SN, BMEROFEERITEINTEFNTHo72, TD
3HRIE, MTD, HEXIITRTEHETH 72,

(@3

RISREAERE VERO 2ED0H Y, 2095 1K
I MTD, ##EICHEETHY, R 1 BEILEREZD
b DT MTD Btk, BRBIIRETTH o7z,

@K

ki 2 ek v, 1Bk, MORICRIL 2288
KOBERIZ & ) EAEHBER R L B S AR, & 1
BAESBEEADOEFAD L DT, WFhd MTD,
FEhiCEETH o7,

* x

ARV —5u RNA ##IE$ 5 MTD 12 & 5 KIZED
BEBUFICOVTIE, W TIIBEICSBOBEREITITb
NTHBYBVFHERESN TV S, BEUNDOKEIZD
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WThH, BERMICIFFEICEREZELONED, EED o, BEVEMCZORVWHEERWAEIRIER L%
BRRBIZ DOV TR REAVPDLETH 5, BILEIZON Vi, Tz, REIHRE, MK, BEKEEORETIE,
T, BEOEEICL s TR PRV ER LD, T ZDORPOMD 5 W IFRBRIF OB L EITRAT 5 WTHE
X5 THBICERENY KV —4 RNA 2 RIET &, YD & B KB R PR ER 2 & OB ORI 2 LEH

®5— 1 BRUNOBRREDIERE: L MTD & O

v 2)
BE e e s =AW MID) -y | MTD/ B B
1* faAk — + M. tuberculosis complex 1,309 - 1,203,295
2* ik N.D.? + M. tuberculosis complex 167,062 —+ 741,931
3* sk 4 + M. tuberculosis complex 88,940 + 476,477
4 Hazk N.D. N.D. 2,309 - 1,352,027
5 Hak N.D. N.D. 1,182 — 805,390
6* Hazk - - 797 — 681,270
7 ok N.D. N.D. 3,982 — 1,102,095
8 Hask - - 954 - 786,832
9 Hak - - 1,426 - 473,163
10 ok N.D. N.D. 2,962 - 471,219
11* gk - — 968 - 532,290
12* Hak N.D. N.D. 1,410 - 532,573
13 Hazk - - 1,331 - 874,736
14 ok N.D. N.D. 1,540 - 893,976
15* il - - 756 - 715,045
16* Hazk - - 854 - 839,849
17 Mk - - 950 - 686,138
18* Fazk - - 911 — 892,543
19 a7k - - 1,196 — 572,760
20 Hak — - 916 - 702,231
21* Fak - - 941 - 864,716
22* Fazk - - 867 — 746,434
23 Fak - - 870 - 552,487
24 Hak - - 793 - 47,890
25 gk - - 1,110 - 747,751
26* Fak - - 129,859 + 308,362
27* ok - - 912 - 477,298
28 Hak - - 954 - 680,699
29 sk - - 906 - 876,503
30* sk - - 847 - 74,745
31 fiopi - - 1,239 - 822,153
32 sk - - 783 - 372,157
33 Fazk - - 971 - 690,355
34* Fak 1 - 215,158 + 653,221
35* Hazk - - 1,235 - 1,360,894
36 Hazk — — 2,186 - 195,824
37 Mk () - + M. tuberculosis complex 31,040 + 154,391
38* k() - - 182,998 + 216,800
39* Mk (iR) 4 + M. tuberculosis complex 726,587 + 832,320
40 AL — - 934 — 590,234
41 B - — 1,463 - 357,604
42 I — — 1,107 - 96,139
A AR R (AL %

1) BAEIEH 7 ¥ — AN T B EHERT
2) #fKIZ M. bovis BCG B % N
3) N.D.:kEH
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®*5— 2 BRUSNOERRAEDTEREE MTD & DML

&y 2)
BE e mse piss EIH R
43* b ncalid — - 880 — 698,445
44* binealia - — 428,711 + 905,333
45* el - - 1,045 - 687,901
46 Rl — — 989 - 743,043
47 Ve - - 1,003 — 740,519
48* BB — + M. tuberculosis complex 88,478 + 509,938
49 P - - 886 - 711,169
50* YRR - — 1,086 — 748,932
51* bV R=:atd - - 120,117 + 666,349
52* PRI - - 1,527 - 738,708
53 VR - - 1,128 - 582,793
54 P - — 1,720 - 638,863
55* binziaid 2 - 1,017,184 + 921,380
56 bVncal e — — 934 - 694,406
57 VR - - 868 — 617,345
58* Ve - - 600,302 + 704,142
59 BRI - - 894 — 684,345
60 iRzt d - - 970 — 715,755
61* bRl — - 1,306 - 914,236
62 iRz - - 981 - 732,589
63* bRz - - 862 - 772,019
64 inziaid - - 956 - 656,990
65* P - - 1,132 - 767,090
66* Ve - - 1,539 - 857,558
67 VRiaiLd - - 841 - 903,287
68* binc e - — 1,097 - 739,449
69* iRzt - - 1,106 - 864,416
70* bRzt - - 1,083 - 865,966
T1* bin=iai - - 1,014 — 756,297
72* PR - - 1,182 — 1,131,958
73* iRzt d - - 1,255 - 1,388,430
74* b Re L - - 1,215 - 1,239,215
75 iRzl - + M. kansastii 1,332 — 1,342,489
76 bRz — + M. kansasii 1,535 — 369,723
T7* ncixi - - 269,737 + 1,091,001
78 B - — 1,389 - 1,198,939
79* biin=iai e - - 1,523 - 1,003,417
80* fvRcalid - - 1,502 - 1,107,178
81 VRl - - 812 - 1,101,985
82 bin=ai - - 840 - 897,471
83*  TEEHE 7 + M. tuberculosis complex 1,093,623 + 1,354,156
84 brincaid - - 1,037 — 900,701
85*  VEHR 5 + M. tuberculosis complex 1,400,760 + 1,375,853
86* R 1 + M. tuberculosis complex 1,111,000 + 896,217
87* 73 N.D.? N.D. 1,010 - 550,245
88 i-W N.D. N.D. 1,767 - 1,399,008
89* i-%/ 8 - - 1,191 — 730,754

M AR Ry (WAL 7

1) BAERY 7 F— YT 58ERT
2) MAKIZ M. bovis BCG i % ki

3) N.D.:kEH
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#:6 MAKDOMTD B X OUREEEAE
A% IEREL
19 20
MTD(+) MTD(—) MTD(-)
7/19 12/19 20/20
BE()  BE(-) BEE(+) HE(-) N.D.* R#(—)
4/19 3/19 1/19 10/19 1/19 20/20
*N.D. : B3R EN
xRT RELEEWO MTD B & UK
K% JEAER
25 18
MTD(+) MTD(-) MTD(-)
8/25 17/25 18/18
gEE(+) HE(-) RBE(E)  HE(-) BE(-)
3/25 5/25 0/25 17/25 18/18
H5b, 5 LEEEAYT b N2 18R AE M L 5 Bk (27.8%)

SE b NHAT o 72K L E 3 O RE T,
NALC—NaOH # & GuSCN—Diatom Ex A A D
¥7- 41k, NALC—NaOH gt BEEE2 A5 DY
725, GuSCN—Diatom HED AT ) FED 3 &M
BHEETIZE A EED R, NALC—NaOH 0 A
TotzliEB L UBBWREDIMT - L HETIE, KED
B & I 7o 720 EROBRRREDS TR L -
THIMBE A 2 5 2 L 3REDIERE 2 27280, BED
FEEICL ST, BWETIThN TS NALC—NaOH &
LBERELHAS DY FET, FAEB LG E
THENBRYUTHLLEEZ LN,

2 %IEERY) A A ¥ 2ml \ZABREKIOM, Z@MmL
TR TIRRERERICEREERIZS BN LR EN
7205, RETHREHEROBIL, SFEMREARIELT2%
Y Fh A V% 1~ 4 ml BFTICHRESHICEBERIRK
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