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1. #fscEY .

19974E 1 HAM R FSEHRURERFTZESRICL ), RBRBEUE L FEEA L W) 2 D0RE
A &, 20004F 1013 . BABRESED [FiEERERst] SRS /o, b EOFEEZEA
AR MR ERTE 1T . BEEEEEHLIC 1 BN T VTV A -OREH ERE* B2 T T3 L4AM%
VBEETH, T, BIEEVHHETHEICOEMBORHZEL, BAEFLELILEH L. SHIT,
HEB 2 B o LHHEHESNR T WE EDOMENRH B, DVPETIE, HEDOL ZATHEE OHE
AL, BBEED»ODBEEINDLI5% I, MFHRRICBELFZEE TH L. L2 L, SHRMHEREIZLS
M EERERE 2%, BRRERSFTHINSL L) 10k o TE, JERNICIE, EWMEBRLHMENNED F
THHMUEICE 2 EFBRENH Y . FEEVINFBC LT/ W) HHBEN S TwbE, £/, K
K TIFAIDSOFATICE V. ZHRITHEEIC L B RESEML T b, 20700, duE CIERE 2R R R
BEOHBIPLINTV S, BEEZEOBEBCBVLTERLBHOERBIHEMAZ L IEETHL, 7
B ICHOERERZENbPE, BEOTFHREIREBIITAIENTE S, 7. BEMLIZL )| HEHE
D FERGRGE D EREER/ANNITE2ENTE D, 5612, EEPBHOERICL D ERBICEREOWHNICD
DHDD . FHE OERWERETFEPCRICTHRE T 2 FEIERETH 505, BIEVEMT. MEEHD
BCREBROBEOLATYSE, £XThhbhid, EETVIWMAEROEL., MAEROF-> T2
adenosine triphosphate (ATP) EXHIETAZ LICL VMBI ENTE LI LIZER L7z, FEEREIL. —HE
EEHE LATPHIEC X 2 E OFEFRZTHRIRE (ATPEE) OBELIUREZITo7/, 4HFEIE, &
MH OBRSSEAE Z e L, TEE OMBEE LTI, ATPEOHE H O &L lEOBEHRICoWw
THE L., FTLOAE LB EOERRSEREBEFEIEY) EIF5 2 2B E Lo, T/, WEE, HAHK
BRFES LD 1 %/MNIER 2 RWICRBRIREOWE (—RE) B X URENE & iR I EREIC X 53 BRE
A, ERCHEZERERS Ciiil s, BHEEE LTRBASNS 2 LIl o7:DT, ATPHE L RRHER &
L THACFA SN —REICL 2 FEEDORBEETVEREIZOWTHRRE L7,

2. WAk
(1) FHBERVEEEREOTR
%=X 2 IR B #k American Type Culture Colection ( ATCC )27294, ATCC35820 [streptomycin (SM)Ti 14 1.

ATCC35822[isoniazid INHDIF ], ATCC35827[kanamycin(KM)if 4],  ATCC35837 [ethambutol(EB)if 14 1.
ATCC35838[rifampicin (RFP) fif 1418 & CHEIR DB HES R x FIV 7o —80CICTHRESN-HH|ET 1 %
ANNIEEHLCHEERE, 37°CC 2 ~EEEER. 1148 £H D& B % Middlebrook 7HS broth SmlIZ & L. BE K
K. 37CT3IMHTHREEEE L. McFarland #0.5BE D EORHEER T 570, COEREY BB, 105H
B EH,. F0LiE%H L Middlebrook 7H9 brothlZ TMcFarland #0.5/BEICHAS L 72, 72, Bl Lr v —
12T, MGITTUVERST ICTH OB 2R, 7oy Fa 70— 7 TEEE THL I L PHER I L



MGITHEERE 394 L. UVENLHERZ 4 CIORF LERE R EY 4 X5, #lEE L7,
(2) ATPREIEHE

ATPHIE WS LB BRI, Fya—~< i (FE) LDBALL. BER100x 12 lERTF 2 — 712
FRILL . FCTREESO 1 1% RN, EiR30 M E R, mbAEsop1zMr. b= F 710 v 712T60T, 54
RINEL L CATPZ it L7z, 10 BkE . BRSSO MRE L. v 72y - vy 725 —FE100u1%
MA. EHIZVIFRAY—K210 (Fv a—< %) I2TEENME (Relative light units ; RLU) % #Hll%E L7z,

(3) ATPRIGEIEC & 2 BANRZHRERE:

INH 0.1z g/ml, RFP 2.0 g/ml, EB2.5. g/ml. SM 0.8, g/ml, KM 5.0, g/ml® 5 HH* ZhEnEgh
3~ % Middlebrook 7H9 broth . ¥ X U'#EH| AR & D Middlebrook 7H9 broth SmliZ % 1L M McFarland #0.57% £ 12§
IEL DB IFERO. ImIZHE L, 37CICTE R Lz, ¥ERGR, 0. 3. 4, 5, THHRZZRFho
B0 1mII D W TR D J7 21 TATPRE # I5E L7z %1, RLU ratio GEAI & A ¥ W ORLUBIEE
AR EGHEZFEORLU W EME TH L72ME) TIT7% Vv, RLU ratio=<0.5% &M, RLU ratio>0.5% it & L
72o

(4) SHRERIRST AR

[MGIT #] (MGITiX, BANXZ M 71 v F 0y UHI DAL, BIEHEE Y= 2 7T VIlHEo 7z,
AL, INHO.1 4 g/ml, RFP1.0g g/ml, EB3.5ug/ml. SMO.8x g/mITd 5,

[ WEEARGRETO MICOHIE (MICHE) 1. WRSOHE I T, MICZHIE L, $4bb,
7H9 broth 4mUZH B 2 NE3mmOHEH CI4REHE L, o #EH % B 2 4 v McFarland No.1 (~3 X
10'CFU/m]) BEICHLTAIEREIGET ST T36 1ITTERFESE G~5SHE ) BI ko7, 55
7z McFarland No. 1% B B % BLICTHO brothlZ T100f5 HR L 72, Z00.2mIx EAEEE~ 1 707
L— MN96KR <A Z7 07 b=} . NuncH 3 )D& 7 ZI)VIZHE L, 5%CO2 36+ 1TCICTHREEL., 7TH~10H74.
RIRWICHEEL T oo CROLN B WR/NBEEAMICE L7z, 72, RS OIME LY . INHIO 4 g/ml,
RFP0.25 12 g/ml, EB4.0 2 g/ml, SM4.0 z« g/ml, KM8.0 2 g/mIL FOMICZ 2 b 0% MR & L7z,

[NCCLS M24-T#:] : M24-Ti: i, =2 7 VIZHEVSM, INH, RFP, EB, KM®DSEFNZ DWW TR %
PR L 3B it L7z, MERARRIRE & F U ERDMcFarland No.17% B B % 5 (2 7H9 broth!Z T 10,000f%
TR, 200.1ml%x 2 > Mo — L (HEFHR) MsTEABREEASEICENENEE L, 5%COo.
36 1CICTHERE L2IHBICHE R 1T o7z, HEAERE., B T oo = —# (colony forming
unit ; CFU) 2%, I ¥ hO— VEHOI1% L ERF 2. DT 2B & HE L,

[—REFE] EEESBERATCCOR & R DR I0M Z R L, ®ERHICTIERIC
McFarland No. 1#B BE (2 FR4E L2 WA 6 BIZH AR KIZTI008 B & 010,000 A RER 2 ED o FH
SAFEWIE, 100EFRERD0.Iml%E . F7-3 2 PO — VEEHARPIARIZIZI00EFRE Y . MoK
1212 10,000% FIRETD0. 1ml % & 4 HdEE, BEKE36=1CICTEELITo 70, HEXREE4HELATa
YU VE EORBEE N Tk o SR THERIT o7, b, 10,0008 A RE W 2 HE L2
aviro—-VEHEFOFE IO -HEWRL T, EHEAFEBOR 2 0= —H2% Tl (R) . 4
AT UEEYE (S) L L7,

3. WrgERR

(1) ATPE LB & O HEHRES

FFFe £ RA7 O BRR - EEERE 6tk IV €. SREY AW EONER R L ATPEICBIT A58 0K
TEDOHERER O —FHEKRE E TN, ATPH E MGITHE: OB % Table 112, ATPHE: & MICED HIE %
Table 212 . ATP#E & NCCLS M24-TiHEDHM % Table 31277, ATPETIE., E2BEOHERE*BONS
FCIE LB, 3EBORETLSLU EO—HETHET LI LR, ATPEOKESHEO
HEMER & ZEBBETORKE L OB % Table 41278 T o ATPHE & MGITH: T1396.9% Ll 1, ATPE: & MICH:
T1395.4%~98.5%. ATP & NCCLS M24-THETIX96.9% Ll EO—HZERENFNE LN, TD X H I,
ATPEE., BEBEREICHELN TV L HEL LR —ETI2HETH AT LR EINT,

(2) ATPHE: L MGITHEOHEW e H O L

PR DR R A R E T TICE L HEz . ATPE: & 5] UMiddlebrook 7H9 broth % ZEHERE #i 12
BT WwWAMGITHE: & ) L7z L72b D% Fig. 1WIRT . BB EOATCCERRE6tkz ol Betke15) H



ERL7CET A ATPETII36HRE T3H THEMNRETH o720 MGITETIZ, 5HTIEIE (25.0%) . 6HT
30%k (83.3%) . 36HETEHETIDISHB 2 E L7, BRSHEESHKRORERTIZ, ATPETIZ, 3H
THE61FR (93.8%) . 4H T63#k (96.9%) . SHT65H (100%) & THHETEETH o 720 MGITIETI,
SEHTIE8HR (123%) . 7THTS8Hk (89.2%) . 65HET R HETADIOHBZE L, T XS 12hAs
ElOBRBREICHCON TV 2 BTEBEERRIEREEOS T, RILDELREETHLEEHLNT
WAMGITHE L D b S HISHRERBREETH L Z LR I N,

(3) HHAE & L TOMGITO A BEE & Fl V7258 O EHE B 8o g

i, HEEODHIIMGITEZ VARSI Tnb, #2C, HEE L L TMGITHA DS © Fv
72%5 &, ATP, MGIT, MICOZFFEIZ L), ERIRFEREHE T CICE LA E HIETREEkNE
7z . MGITTUVEEHERE %28 H4C OGRBE IRAF L7 H 208k % W7o R R Fig2-Al R, ATPIET
X, A% ETESHTHETE 2, MICETIZTETI6EE, 10H T2UkE&THETE ., &2 A5, MGIT
BT, 8HT28k, 9H TSHRZ HImET & 7275, HEARED 168k D o720 F 7o, MGITTUVEE SR %28
BACOWEE IR L. 1HE37TCTRET L-H ISRV 2B R 2 Fig2-BIORT . ATPEETIE, 3H TSk,
SHTISME T2 T &/, MICETIXTH T178k, 108 CI8%ETHHETE 7, MGITETIE, 5HT
(Xotk, THTI08k, OH T4k Z HIE T & 7205, HEARFE D 4kD o720 MGITIE, BRED VIZiTD A H o
72D TIRBZBIE TH205, ATPETIE, MOITTHEESNAMAE OFEY 2= b EHVRE, 79
NF v —BTIRENE T, LPOSHETHET A I &N TE, Lzd > Ty MGITR, MB/Bact’z
EO AR HEE 2 v, ISR E VLI D L L DCDCEY SR ERT B 2 LASTRETH 5
ZENbhrolz,

(4 ) —iBREEHEREE & ATPE: & DHITEHE R D iR

Table 51213, ATCCAEHE 6B #k % SO AERER L /-0 0 — B L ik & ATPEE TO BB M ER G %
FLEOTVD, RS L USERIMERE S ICEYE - W BEE 2o CTEMICHETE LI L2
L7z, BEBPIEICoWTIE, —iRELFEOHBBICH L, ATPEIISHBITH o7, Table 612, FEHEH
DEFRSEEETIOR A L. —RELFECOHESE R LS E LT, INH, EB, RFP, SM, KMD53#12
DWT, ATPETOHE % WIERIE L 720 ATPHE & — iR I EEO A IZEB, SM?95.7% ~INH, KM
D100%EBD THEV—FELER L7z, R—H 2R LEMTVFRS, —BELERE (R) TATPE S)
& I & N B very major discrepancy T & 2 72, F 7z, BHHMERER & FBICREBIRICOWTIE, —REED
3~ 4 BB LATPIEIR 708 E CTSHB CHETRETH - 7o,

4. % £

KEHEREE T+ ¥ — (Centers for Disease Control and Prevention ; CDC) (&, 19944F 2 B E P9
D HERERE ~O BB R AL & WEOLERZ AL, BEME>SHOSH, Fe. EFRTURERT
TORHBEREL . TC0HLUAICKET LEMICHRET 2L W IBET*H Lz, ZOBELER
T 5O, BEHEETBERRAL VEBRETA2HEL LT, 77 3 7°MID. LCRE o 7R
BENRE SNAFy Mbah/, Lo L, BEEOFERBRSEIC OV TEBREREIR) 77 v ¥y v Dbt
. ERfL TR, Foo, BEBRTESERBEIRTRTH S5, BEET & H REICSHER D
T 500, FHEREEEOYREIH S, BACTECHE., MGITHE., MICH: &\ o 7o iksi i % v 7o fas
FHIBRSMRBRE S @i S Twb, bivbiud, #EETFHAMEZERIC L VREINLEEEV Y T2
Jy vy 7x27—¥ (Fva—<vr) FAVT, BEROATPE HIE L, EHRSURBRIEET 57:
OO FiE % ME L. filamentous cell treatmentiXZE %2 FIV A2 &2k ), BWMEORME 2Bk L, HEFTT
ORFRERE N> TEL, $EEIL. ZBERET RV CATPHIE FEOHMILZE Y . BRI EESHKE
TR e ik & S8Rk & OB RO 1T o 720 ATPEO HERHED, SHE OBETHE
BRI DO TN B HELESB U LO—FEMELNAZ &6, ATPEIR., EEENEL, Lid,
BEE L FETH S EVHERIN, T2, HEEIC4CITBRE LAMGITHIMS 5 SR 30k % a5
WZBRETFAX LT T, ERATPEAER L CHSAMTHETRE Th o I &0 5 | R 4 5
WMERAWDHZ LIZL Y, CDCOENE ZEM T E BT TRIE S N7z,

HARERFR VN HIZIEERE U TRA L —BEIC LB REEATPEOE B ZFE L 7=, 56
OBEHTEONZKEIT. ATCCEMREROKRZ W TOERMEDB LR R BEE Tk 2 Wiz ik g n



5%, DAETEREETH D EINF—BEILREEATPIER, SWEHREZRT I ENMHREINZ, X
7. HEFCICE L BEUL., BRDEE 0 Z B WABAETL, —IBEFED3~ 458X LATPIER
TOM 2 TSHRM THIEMRE TH o2 2 &5 . EEEESRZIERRICATPIEEZ NS 2 EOFHENE
MR XN, L2Lad s, AEESELCATPEEIRBREETH ), BESMEUNIETHFETH S
Eps, BERBEOERLEYHIET A0, B SOREOHEENIRTRTHSH LEZ b,
ATPEEIE. Middlebrook 7HY broth % B:BEREHh & 2 DT, MBEHEDHEL R TV T2, WAL /20,
ATPHIEVEER R BRI, 70V =V BE LR TVOT, fFEEEREFYEL Y PATITY)
VENH L, LAY, B OEEEROLEF Y 4y FOERMEIT, 30%BE LI VE V) T
¥ —HY . TOERMEMERID, ATPEOEROBITICE A Z EXFHEINE, £/, NAFNF—F
WEDE LN EEBORELSHBORETH 5,

5. ¥ &

HEORE L L TAEWREGEIC L 5ATPEDOWE T FHHE OFEFNR BRI U, o 2 SEH R
FURERE T Lze Lo L, BIESFEEOOBEMLE ¥ v MLz o 7208, WIRHIFEPMICIZEE
REMTE Lol Floo NAANY = PR L OENTWERBEDORESL SRORETDH 5,

6. WHFEsEkR
(1) iR, FEs. LWTUHE. MR &, FHEAE. EYR0E 2 B R E O REER 2T

3

SRERVE (BBTER) —filamentous cell treatment |2 & HATPIEDO R, ERARFH48 - 167~173. 2000



Table 1 Correlation between ATP and MGIT methods in drug susceptibility test for 65 clinical isolates
of Mycobacterium tuberculosis

No. of consistent results with MGIT by ATP method / No. of strains tested

Interpretation INHO.1 (s g/mL) RFP 2.0 (1 g/mL) EMB 2.5 (w1 g/mL)
by MGIT* 3-day 4-day 5-day 3-day 4-day 5-day 3-day  4-day 5-day
Susceptible 38/38  38/38  38/38 45/46  46/46  46/46 47/48  48/48  48/48
(100%) (100%) (100%) 98%) (100%) (100%) (98%) (100%) (100%)
Resistant 27/271 27127 27727 19/19 19/19 18/19 17/17 1717 17/17
(100%) (100%) (100%) (100%) (100%) (95%) (100%) (100%) (100%)
Total 65/65  65/65  65/65 64/65  65/65  64/65 64/65  65/65  65/65

(100%) (100%) (100%) (99%) (100%) (99%) (99%) (100%) (100%)

Table 1-Continued

Interpretation SM 2.0 (1 g/mL)
by MGIT* 3-day  4-day 5-day MGIT* : Drug resistance indicated INH 0.1, RFP 1.0,
Susceptible 46/48  47/48  48/48 EMB 3.5, and SM 0.8 ( g/mL).
96%) (98%) (100%)
Resistant 15/17 15/17 15/17
(88%) (88%) (88%)
Total 61/65  62/65  63/65

(94%)  (95%)  (97%)

Table 2 Correlation between ATP and MIC methods in drug susceptibility test for 65 clinical isolates
of Mycobacterium tuberculosis

No. of consistent results with MIC by ATP method / No. of strains tested

Interpretation INH 0.1 (4 g/mL) RFP 2.0 (1 g/mL) ~ EMB 2.5 (ug/ml)
by MIC* 3-day 4-day 5-day 3-day 4-day 5-day 3-day 4-day 5-day
Susceptible 37/37 37/37 37/37 44/44 44/44  44/44 47/48 48/48 48/48
(100%) (100%) (100%) (100%) (100%) (100%) 98%) (100%) (100%)
Resistant 27128 27/28 27128 20/21 19/21 18/21 . 16/17 16/17 16/17
(96%) (96%) (96%) 95%) (O1%) (86%) 94%) (94%) (94%)
Total 64/65 64/65 64/65 64/65 63/65 62/65 63/65 64/65 64/65

©9%) (99%) (99%) ©9%) (97%) (95%) 97%) (99%) (99%)
Table 2 -Continued

Interpretation SM 2.0 (1t g/mL) KM 5.0 (1 g/mL)
by MIC* 3-day 4-day 5-day 3-day 4-day 5-day
Susceptible 47/51 49/51 49/51 54/54 54/54  54/54
92%) (96%) (96%) (100%) (100%) (100%)
Resistant 14/14 14/14 14/14 10/11 10/11 10/11
(100%) (100%) (100%) O1%) O1%) (91%)
Total 61/65 63/65 63/65 64/65 64/65 64/65

(94%) (97%) (97%) (99%) (99%) (99%)
MIC* : Drug resistance indicated INH>1.0, RFP>0.25, EB>4.0, SM>4.0, and KM>8.0( 1t g/mL).




Table 3 Correlation between ATP and NCCLS M24-T methods in drug susceptibility test for 65 clinical isolates
of Mycobacterium tuberculosis '

Interpretation No. of consistent results with NCCLS M24-T by ATP method / No. of strains tested
by NCCLS INH 0.1 (1 g/mL) RFP 2.0 (4 g/mL) EMB 2.5 (1 g/mL)

M24-T* 3-day 4-day 5-day 3-day 4-day 5-day 3-day 4-day 5-day

Susceptible 38/39  38/39  38/39 45/46  46/46  46/46 48/50  49/50  49/50

©7%) 97%) (97%) 98%) (100%) (100%) 96%) (98%) (98%)

Resistant 25/26 2526  25/26 19/19  19/19 18/19 15/15 15/15 15/15

©6%) (96%) (96%) (100%) (100%) (95%) (100%) (100%) (100%)

Total 63/65  63/65  63/65 64/65  65/65  64/65 63/65  64/65  64/65

©7%) O7%) (O7%) 99%) (100%) (99%) ©7%) (99%) (99%)
Table 3-Continued

Interpretation
by NCCLS SM 2.0 (1 g/mL) KM 5.0 (1 g/mL)
M?24-T* 3-day 4-day 5-day 3-day 4-day 5-day
Susceptible 48/51 49/51 50/51 55/55  55/55 55/55
94%) (B6%) (98%) (100%) (100%) (100%)
Resistant 14/14 14/14 14/14 10/10 10/10 10/10
(100%) (100%) (100%) (100%) (100%) (100%)
Total 62/65 63/65 64/65 65/65  65/65 65/65

(95%) (97%) (99%) (100%) (100%) (100%)

NCCLS M24-T* : Drug resistance indicated INH 1.0, RFP 1.0, EMB 10.0, SM 10.0, and KM 5.0 (1t g/ml).

Table 4 Correlation among ATP and reference methods in drug susceptibility testing for 65 clinical isolates
of Mycobacterium tuberculosis

No. of consistent results with each reference method by ATP method (%)

NCCLS M24-T
Drug MGIT MIC agar proportion
INH ‘ 65 64 63
(100%) (98.5%) (96.9%)
RFP ‘ 65 62 64
(100%) (95.4%) (98.5%)
EB 65 64 64
(100%) (98.5%) (98.5%)
SM 63 63 64
(96.9%) (96.9%) (98.5%)
KM not done 64 65
(98.5%) (100%)




Table 5 Reproducibility of antimycobacterial susceptibility of Mycobacterium tuberculosis reference strain by ATP
method and ogawa method

method Antimycobacterial ~ ATCC 27294 ATCC 35822 ATCC 35837 ATCC 35838 ATCC 35820 ATCC 35827

agent susceptible  INH resistant EB resistant RFP resistant SM resistant KM resistant
ATP isoniazid 0/5 % 5/5 0/5 0/5 0/5 - 0/5
ethambutol 0/5 0/5 5/5 0/5 0/5 0/5
rifampicin 0/5 0/5 0/5 5/5 0/5 0/5
streptomycin 0/5 0/5 0/5 0/5 5/5 0/5
kanamycin 0/5 0/5 0/5 0/5 0/5 5/5
ogawa isoniazid 0/5 515 0/5 0/5 0/5 0/5
ethambutol 0/5 0/5 5/5 0/5 0/5 0/5
rifampicin 0/5 0/5 0/5 5/5 0/5 0/5
streptomycin 0/5 0/5 0/5 0/5 5/5 0/5
kanamycin 0/5 0/5 0/5 0/5 0/5 5/5

% Numerator . No.case with significant growth ; denominator . No.testing

Table 6 Comparison of antimycobacterial susceptibility test results with the ogawa method

comparison with the interpretation by ogawa method

Antimycobacterial agreed with; very major major

agent / method susceptible resistant total discrepancy  discrepancy
isoniazid /ATP 54 (77.2%) 16 (229%) 70 (100%) 0 (0.0%) 0 (0.0%)
ethambutol /ATP 53 (75.7%) 14 (16.3%) 67 (95.7%) 3 (4.3%) 0 (0.0%)
rifampicin / ATP 49 (70.0%) 20 (28.6%) 69 (98.6%) 1 (1.4%) 0 (0.0%)
streptomycin/ ATP 55 (78.6%) 12 (17.1%) 67 (95.7%) 3 (4.3%) 0 (0.0%)
kanamycin/ ATP 58 (82.9%) 12 (17.1%) 70 (100%) 0 (0.0%) 0 (0.0%)




M. tuberculosis ATCC reference strains n=6 strains x 6 times Clinical isolates n=65
40 ¢ 70 =

Number of strains
[ye)
<

Number of strains

6 7 8 9
Culture period ( days)

4 5 6 7 8 9
Culture period ( days)

ATP method MGIT method

Fig.1 Comparison of culture period for determining susceptibility between ATP and MGIT methods by using
ATCC reference strains and clinical isolates.
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Fig. 2 Comparison of culture period required for determining susceptibility between ATP, MGIT and MIC methods,
when clinical isolates by MGIT are stored at 4°C before testing. Twenty one strains were stored at 4°C for 2 weeks
after thier initial growth was detected by UV. Then they were subjected for susceptibility tests directly(A). Eighteen
strains were precultured at 37 °C for 1 day after the storage at 4°C for 5 to 21 days (B).
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