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ICDWTERBSZ 2R T 5 B® 277 (ATP
HEERET) 2L -, AR MR o E
fbtzR570ic, ATP EZIEH L. EBROHK
BREIZITONTWS, SAPFFEEICAL 285
UNWEFRZHRBRELZRE TS L2 RKH
&L FEEEETIC. FE 5 JiEHEL
WENTNHEAMMEZ S DMZE S REK 2 H
WT, SEACEZNWT 2 FilERREFKEHRILE
E (minimum inhibitory concentration ; MIC)
HRIFE LR, RFP, INH., EB. SM @ 1/2 R
RIE, FESHMBEEAOHEAGDEITED.,
BECEHEEMEE THo THMHADRIZLD
MIC BBIMITETTBZEMNbMho7D T, %
BOFRA LSRG 0EABRSZHRBICBELZRE
ZDWTHREHELZ. SEER. ZHHHLZE
GOEKBEE ATP JBHIC#EA L. FEHRZER
Bl s EEEEICOWTRE LE. Fiz.
MEBREE (vr0®%) M 96 "Y1 0L
— bk (20 AW, —EIEEREOR
ZHRBEAHERRER T ENORERAEZRS & &
BT, MESOMAZFARICT /2. T 5ITATP
BEFY MET2200RBEEANVWT, BRE
BEIREKROZLYEIIODVWTORNZ T
7o

B. Bk
(1) RERBA B OVE: Rl B R O 3 Y
REOKZES BREK American Type
Culture Colection ( ATCC )27294., ATCC
35820 (SM M), ATCC35822 (INH i),
ATCC35827 (KM fitfE). ATCC35837 (EB i
). ATCC35838 (RFP Tigft) . ATCC35830
(TH. INH iit#). ATCC35821 (PAS MifH)d 8
BkE. BIRDBESIZE 115 ke AW/, —80C
WTHREINZEHEEZ 1 % /NI E I B HE.
37CT2~4 HMEER, 1/4 A& BFOWRZ
Middlebrook 7H9 broth Sml IZ#E L. @EH
RLGH.37CT3MmHE 7 HIWHEFE L, McFarland
No.0.b MEULOEHBEREZFZ. COWKZ
HoBEHE. 10 pEFER. TOLEBEZHLL

Middlebrook 7H9 broth
No.0.5 W EIZIRE U /=,
(2) WREAEFRETO RFPINH & EB &
DWW SM fFE T I BT 5 #EZE O MIC O #l5E
HEEOEREZERBRA T O I v Y
MTB-1 v b (MEHETE) O0Ff 1~11 7
DY )T RFP0.02 (R#KIWAE 0.01) pg/ml-
INHO.20 (B# % 0.10)xeg/ml & EB2.0 (&
IBE 1.0)pe/ml &5WiE SM2.0 (RA&RE
1.O)peg/ml ZMMA-EAR®EZ 0.1ml §D454
# L. 12 FIHIZE. Middlebrook 7H9 broth
Z0.1ml 3243 EL. &#EKO.D. 0.1)® 1/100
FRED 0.1ml T 2O% I~12 8 ELRE.5%
REBEAZ 75 %0 37CT 7 B, 10 BEWKE
HERoanoZ—oFE2HE L,
(3) ATP &% (X7 0) Tk BEHEZ
5 v
INH 0.1 ¢ g/ml, RFP 2.0 ug/ml, EB 2.5
g/ml, SM 0.8 g/ml. KM 5.0g/ml @B
EENEFN& A T3 Middlebrook 7H9 broth .
RFP 0.01 xg/ml - INH 0.10 £ g/ml - SM1.0 ¢
g/ml (£7=13 EB 1.0ug/ml) OREEEKE
&% 9 % Middlebrook 7H9 broth, 3 X N H|
A% @ Middlebrook 7H9 broth 5ml 2. Z#
Z ¥ McFarland No. 0.5 8EIZHEE DR
HEREK 0.1ml ZHEML, 37CITTHEL &,
BEEMBE 5 HEIKENETNOEERK 100¢1
ERERTF 2 —TICHRB L., filamentous cell
treatment(FCT)iX#E 50 1 2. =E 30 &
MRE®. MEHEE 0pul 2MA, Fa—TK
Frw TELUEE, HRAESIZT 60C. 5 2
MNE L T ATP 2H#ii L7, BRETHHAE,
W7z -7z —E 100ul Z2MA,
BEHBIZINIFTAIY—K2I0GF v a—22#)IzT
¥#Jt® (Relative light units ; RLU) Z#®E L
7z. #lEX. RLU ratio GEH&H H#WK D RLU
HEMZERAETEERDO RLU BIE M TR L
72 {8) T2y, RLU ratio=0.5 Zm&#. RLU
ratio>0.5 Z itk & U 7=,
(4) ATP ¥ (27 0#) ITX 5 EANKSZ M

IZ T McFarland
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McFarland No. 0.5 BEIZHEFH» OEEE
¥R % Middlebrook 7H9 broth 12T 40 51
AL, TOWKEZEHEEACAT L — (B
T W 7L—F) OFEYIIVIZ 100u1 D8
L7z, 36 1CHEHKET 5 HHEREBDOK
T I)VIZ FCT i3 % 50 u]l T OHMETV, =
BICT 30 2 ME@E#%. ATP iHaEE 5001
mz w L —rEHARY P L— T 80TC,15
5y ATP i Z21To 72, BIRETHAE. W
TV —hrEYAL7TO)VI )Y — % —LP-5000M
(A4 70Fy 7 FF ) ey b, FEEHR
Ex2 1001 FOEBDER BB ZEML &,
HERY I OEEAROHEEEICIODHEL
7= ,

(5) WESRIEIC L BEARZERR

BARBERIPRZ ORI N HhEEER

g ¢t 2000l = N7z, 1%/ )R B b 2 2
Wi ET s -BEICKBHERE, NCCLS
M24-A IZE# &N/~ Middlebrook 7H10 %R
Kb %A R WS agar proportion ¥HEEfF-o 7, B
EHEE, ThrhiciRansFEEZHETL
Ti1o 7z,

C. PR

(1) RFP-INH HFHE TR BT 3 SM & 5 Wi
EB DO AR ¥ QR

TOAIvY MTB-1 OHHEAFREEZEL TH
596 XYM 707 L —FD& 1~11 FlDT )b
2 RFP0.01 pg/ml-INH0.01 pg/ml & SM 2.0
~0.5ue/ml H3WIE EB 1.0~0.25ueg/ml @
BREECRZEDZZNETNMAT. £88
HHROREFOMBIREL TR % Table 1
WWiRT . SEACHELZFOBRBHKROFEEFIL.
B#E 7T HHOHMETIE., T XTELRITMFIEN
=A%, 10 HEOH®E TiX. SM. EB &% 0.54
g/ml AT O#E TIE. ATCC3538(RFP it 1)
D MIC QD LEERALN/=DT, HAFEARITH
WS AR, SM, EB &% 1.0pg/ml O
ERRREL =,

(2) MEEFODHERIBEKIIDOVWTORES
B O R OBt

HBIRDBEE 50 2 AW TRARAWOR
BN, TOO6DOLHMMEE 12 HKiIZDOW
T.RFP0.01 £ g/ml, INH 0.10 ng/ml, SM 1.0
we/ml OfER % Table 2 12, RFP 0.01 1 g/ml.
INH0.10 ng/ml.EB 1.0 n g/m] D #E £ % Table
3w Uiz, BAFRETRFP, INH, SM, EB
DEFEHNIHIETHT I, £ TOKT MIC I
EEOEFNAGNE, £, BEMEETH
S5 TH, BEEHEIHEINSEEE T, MIC 2
BFULAEKSEELEZENS, FHUEERES
HABOBEOZ L EZHEAL /.

(3) BEAHAMEMITLD ATP HIT & 2 A%
2 BRI O RS

FESFEFBEANZ RFP-INH-SM & RFP-INH-
EB OREGES2EBML. JODX3Ivw s MIB-1
BB E LT, ATP BT X 2 EFERZ R R
EiTo/. HEESRE 6 MO FERNBZ R B
f5#® % Table 4 IWRLZ. BEIZENENEE
Mz OZRE®R TH-o Td, BAEAZH
WheZIATHEHET, BELHEINEZ. B
ROBEE L, 50 BB L2, 205D 5 RO
HERZ VARG R %E Table 5 WWRLEZ, EL7
BRI, BT INH & SM It T & 5 48,
RFP-INH-SM & RFP-INH-EB Tl3E# & &
EN7=. INH, RFP, EB. KM Ki#E TH 5
F11 #k13. RFP-INH-EB TiIilit#k & 5@ 3 f
=73, RFP-INH-SM T3 e sz, H6
¥k& F4 #iE. RFP. INH. SM. EB @& 3H
itk ® ©$H %5 DT, RFP-INH-SM & RFP-
INH-EB TRt EHE SNz, ZDXIIZ,
BE LT RFP, INH, SM. EB O£#EHliz
WETHRTNE. BEEHERH WL AT
T, BELHEIshkz, £z, HEETIKE
UL7ZBR&E s HE T, MICH O 7T HE&LD 2 B
BHmEEN,

(4) ATP ¥ (27 0¥) ITX2BHFEZMEHR
B OFEHEEK T OH B
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(65) ATP ik (27 0k) &2 HAIRKSZ AR
R OO 1 BR 47 BB T D fR Rt

ERIR A BEEE 65 BRICDWT. /IMNiEE ATP ¥
Z LB ART U /- i % Table 7 2R T . Bkt
KIK 7 EFNTBW TR (S) 20T
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N7FEENL RFP OB THo k. mMRBREM TR
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OEHIZH o /z, 3.1% (KM) =< &4 T/A
NEMNmE (R) . ATP #EREE (S) ITHE
INBFEFENRD S Nz, BRI, ATP &
1 65 B2 T 5 HETHE TE/DITH L.
INWENE 3~4 AR O MM ZEL 7=,

Agar ¥k & ATP ¥ 2 AT U 7= B & Table
8 ICRT . MERMRER 7 EHITH W TEM
(S) . B2 WEHEME (R) THERREDWE
M—B U =S 96.9%~100% & 150 T Wil
BN/ LN, MABRETHE —-RERZD S
N7z EB 1T Agar M (R) LU ATP ¥
R (S) THhorm. RBRHIMIL. Agar %
WBRBEY a7 IIVcETLTHELZZY, 65
BRINTI3IHEBEZEL =,
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4EMERLEETLN, HNERRPZESE DS &
M EHEINEW, £, BIEBENEMETH
I EMBOREEZ2ET R EOBENRD 5.
ZTDD, HEEEMICERLETTAREREZRML,
anZ—Z2BELI0WEERTREINTNYS,
BRE T, WAL R 2 S i & 9

LEABEZERBEARAREINERMLINTY
B, 1994 iz, KERBERTFH L —
( Centers for Disease
CDC) &, ERARBRAEMM DIEEE
RE~ORELRSIE EMEOLEEZHRFL .
MIRM B 5B OB, &, AR AR
ETOMBEREZ, £7T 30 HERIZETL.
EMicmETsLdENnSHEEHLE, Z
DEEERERTA20DI1T, bitbtid, £&T
WHHAEYOREIL., MlARNICE TN ATP B2
BETEHZIEWXEST, MIBIENTESRZ L
AL, ATP BlEHie, MEEOERBZE
RBRIOSA T2 &T, dR#IME 5 HHicE
L. S5, FiEiic k2 EB WA EN A
RER BB O SRR Z R B E (ATP %) 28
HKTHLENTERZ, ULOLAENRSE, Z0HE
3. BEICE2HREETH 5. BEOBEIT.
PikEdE 2~3 H T oI RIENEEN B R
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FEBREDBRIRBRLULANWZI ENALGNTNS,
T, ZAPFRBEEICRIL 72 B E T IEM i
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BitU7z, EE 5 FEHBEANZ RFP-INH-SM &
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., BAFEHZ2HAWEGETHHEEHES N
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INH, SM. EB Q@A TR, &
EHEAMEHWEEZATRET, BELHES
Nz, 2O &, BAIICHT HEZEEZRE
LTWBHRTHET. FOHBZEICHME & HE
INEBETH->TH, EBRICITIHEEE 2~3
FHToptABEEICED., FENILED BEDR
BERRD L TWAHEEA-> TS, F/=, H
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FETICELAZBHII 5 BMT. MIC #%® 7 H
W&o 2 HE<HIEIN, L0 RELEFEZ
HHABHETH- 7,

REOBET., BCL2BEROHBRERA
MEfTblTWs, £, BEOEKK., HER
B, IFHRECEBREORRNREIRED, RER
ORI X 0 A O b g AT —E T n,
TDD, BMRMBEBEZEOBERAZESEICL
AN, REFKEHESCL. FREERAVREES
BEZHEHBROEHEEZRN T OLHENE> TW
5, IHIT, KB, BBREZHWSHELO
T, BEHEHRREICHBRERRT S EEMN
HB-0, HETHO IO, GREHES 2D,
R4 707 L —bEHNWTHERILZT O HEMN
HD, TOREDIZ, bvbiid, 96 ROT A1
n7L—hMIEBRER zZBREAET S HEZ A
WT 1 7L —hTHEEREZRRBICHETE S
IJOEEBERETIHEEDIC, ATP B2 IEMHIZ
BRETANLSA 0V ) A—F —DFFHBFE
Bfiok. TORBHRRFBERITD W TIINE
FEFEWE UM, ko~ s ok & FH%ORE
NEENDZIELEWRRBLE, TITANED T
—XTH2F Y MDD DBEENFTMBRE &
LIEEEOBIRBEE 65 k2 AW, BRAT
RRAINTWAEFEEE EOLBRITZEEL 72,
Mk & ATP B2 WA U 72/ 2R3 lBRoA
K 7TEAMTBNTESE (S) HH 0WEmMH (R)
THHREOHEN KL EZHE, 92%~
100 TH -, Fiz, Agar # & ATP iEzlb
R LR, RN RER 7 ZHicNWT
A (S) . HHAWIEmMYE (R) THHRBRED
HEN—HU=HEIL. 96.9%~100% &M T
BWHEEZRLIZENTEZ, HIEICET S
HIMIC DWW T, AMIERD Agar ¥ 3~4 JHTH
OHIMZEL DR L. ATP i3, & 65 #
EBITHE 5 HEEMEMICDWTKIB/IRE G
LR SNz, ULOERNS. EWHEILIL
EROWEEFBRZERRED, REhoEm0WE
ERESDODRBRIETHIHIENGSHE., BER
ERGAOIRANHFETELZ EEEZS., L

nUL. ATP #ld. Middlebrook 7H9 broth %
EREMETH-0MAHFERNEC S N E 72,
ATP JIEFEERSAERBEARICE, 270y —
WRFELELBWOT, FEEILZEFYERY b
NTITOBENDH D, TOD. NA AN —
FHEROESNHEEBOHREDSHORA
ELTHE-> TV,

E. 4

T B 5 EF B AN RFP-INH-SM & RFP-INH-
EB OEGEFZBIML., ATP ikIZ & % A
THRBREETo R, BARRETEEMEZ
HOEMKTH > T, RFP. INH, SM., EB O
EEATWETRTIE, BEES 2R VWE&
IATHEHET, BtEHEasnkt, £k, HE
ETICHLAZHEWL 5 HEIT, MIC D 7 HI#
L0 2 HESHEINZ, ZFOHERICAIL
TEHUWREGBEEER 2R B2l L
Teo IHIT, EABZEABOFT Y MeEHME
ftzHfEL, 96 X107 L —hr&vAo O
WIIA—F—Z2HNWBHZ LT, ARIZZRIK
DUEEFEELET B I ENTE, ATCC Ei
E k& W RERE CEmE - Bk & EREI
HETBHIENTE, BOTEVWHEEZER
U7z, WERERRIRDBEVR 2 AV, NI & Agar
BELRBRFMA2TVWEWEREE2E L., ARE
B EINDKRORGEELIET S Z &N TE,
Lind 5 BMHEEREERB N EDSHFH
BRBRIETHDBEERD
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Table 1 MIC of reference strains to combination of RFP 0.010 i g/ml, INH 0.10 & g/ml and SM or EB

MIC measured value of reference strain ( i g/ml)

ATCC35820  ATCC35837  ATCC35827  ATCC35822  ATCC35838

Drug Concentration (MIC=2048) (MIC=128) (MIC=128) (MIC=512) (MIC=4)
(4 g/ml) SM EB KM INH RFP
SM 2.0 0.125 0.125 0.125 0.03 0.03
1.0 0.125 0.125 0.125 0.03 0.03
0.5 0.125 0.125 0.125 0.03 0.03*
EB 1.0 0.125 0.125 0.125 0.03 0.03
0.5 0.125 0.125 0.125 0.03 0.03*
0.25 0.125 0.125 0.125 0.03 0.03*

*Increase of MIC was observed on the tenth day.

Table 2 The decrease effect of MIC of clinical isolates to combination of RFP, INH and SM

MIC measured value of clinical isolates to combination of RFP, INH and SM ( u g/ml)

Strain SM EB KM INH RFP
H30 16—8 64—2 128—128 1—1 32—32
F11 0.5-0.125 4-0.125 128—0.125 32—0.03 32—0.03
H9 0.5—1 8—8 128—128 4—2 16—4
E10 128—0.125 2—0.125 128—0.125 1—0.03 0.03—0.03
M37 42 4—4 >128—128 >32-32 21
H6 32—16 8—8 2—2 16—16 32—16
M36 64—32 4—4 232 2—1 32—32
E17 128—0.125 2—0.125 2—0.125 32—0.03 0.03—0.03
M33 128—0.125 2—0.125 1—0.125 16—0.03 0.03—0.03
F4 128—128 8—8 128—128 22 3232
K620 8—4 4—4 1-2 3216 16—16
H55 32—64 16—32 128—128 8—8 44

Composition of mixed drg solution is RFP 0.010 1 g/ml, INH 0.10 & g/ml and SM1.0 ¢ g/ml.



Table3 The decrease effect of MIC of clinical isolates to combination of RFP, INH and EB

MIC measured value of clinical isolates to combination of RFP, INH and EB ( & g/ml)

Strain SM EB KM INH RFP
H30 16—8 64—2 128—128 1—1 32—32
F11 0.5-0.5 42 128—128 3232 32—32
H9 0.5—2 8—8 128—128 42 16—16
E10 128—0.125 2—0125 128—0.125 1—0.03 0.03—0.03
M37 4—4 4-2 >128->128 32—32 2—1
H6 3232 8—4 ' 22 16—16 3232
M36 64—16 4—4 22 2—1 3232
E17 128—0.125 2—0.125 2—0.125 32—0.03 0.03—0.03
M33 128—0.125 2-0.125 1—0.125 16—0.03 0.03—0.03
F4 128—128 8—4 128—128 2—2 3232
K620 8—8 4—4 1—1 32—16 16—16
H55 32—32 16—16 128—12 8—8 44

Composition of mixed drug solution is RFP 0.010 u g/ml, INH 0.10 & g/ml and EB1.0 1 g/ml.

Table 4 Results of antimicrobial susceptibility of Mycobacterium tuberculosis ATCC reference strains

using ATP and Broth MIC MTB-1 methods

ATCC27294 ATCC35822 ATCC35838 ATCC35837 ATCC35820 ATCC35827

Method Drug (INH-R) (RFP-R) (EB-R) (SM-R) (KM-R)
ATP* INH S R S S S S
REP S S R S S S
EB S S S R S S
SM S S S S R S
KM S S S S S R
RFP- INH- SM#* S S S S S S
RFP- INH- EB*#* S S S S S S
Broth MIC  INH 0.0625 >32 0.125 0.125 0.5 0.5
MTB-1 RFP 0.03125 0.03125 4 0.03125 0.03125 0.03125
EB 1 2 2 128 2 2
SM 1 1 1 0.5 >128 1
KM 1 1 2 2 1 128

ATP* : Drug resistance indicated INH 0.1, RFP 2.0, EB 2.5, SM 2.0 and KM 5.0 (£ g/mL).
RFP-INH: SM**: The composition concentration is RFP 0.010, INH 0.10 and SM 1.0 (u g/ml).
RFP-INH-EB*** : The composition concentration is RFP 0.010, INH 0.10 and EB 1.0 ( 12 g/ml).
S : susceptible

R : resistant



Table 5 Results of antimicrobial susceptibility of Mycobacterium tuberculosis of clinical isolates

using ATP and Broth MIC MTB-1 methods

Method Drug F11 H6 E17 F4 H57
ATP* INH R R R R S
RFP R R S R S
EB R R S R S
SM S R R R S
KM R S S R S
RFP-INH-SM** S R S R S
RFP-INH-EB*** R R S R S
Broth MIC INH 32 16 32 2 0.125
MTB-1 RFP 32 32 0.03 32 0.03
EB 4 4 2 8 0.5
SM 0.5 16 128 128 0.5
KM 128 4 2 128 2

ATP* : Drug resistance indicated INH 0.1, RFP 2.0, EB 2.5, SM 2.0 and KM 5.0 (& g/mL).
RFP-INH- SM**: The composition concentration is RFF **RFP 0.010-INH 0.10-EB 1.0 (&« g/ml)

RFP-INH-EB*** :

S : susceptible

R : resistant

The composition concentration is RFP 0.010, INH 0.10 and EB 1.0 (u g/ml).

Table 6 Precision of ATP micro method when the eight reference strain of
Mpycobacterium tuberculosis were repeatedly tested

Antimycobacteria strain of M.tuberculosis tested

agent ATCC27294 ATCC35822 ATCC35838 ATCC35837 ATCC35820 ATCC35827 ATCC35830 ATCC35821
Isoniazid 0/5 5/5 0/5 0/5 0/5 0/5 0/5 0/5
Rifampicin 0/5 0/5 5/8 0/5 0/5 0/5 0/5 0/5
Ethambutol 0/5 0/5 0/5 5/5 0/5 0/5 0/5 0/5
Streptomycin 0/5 0/5 0/5 0/5 5/5 0/5 0/5 0/5
Kanamycin 0/5 0/5 0/5 0/5 0/5 5/5 0/5 0/5
Ethionamide 0/5 0/5 0/5 0/5 0/5 0/5 5/5 0/5
p-aminosalicylic acid 0/5 0/5 0/5 0/5 0/5 /5 0/5 5/8

Each value represents no. of susceptible interpretation/no.of testing.



Table 7 Comparison of antimycobacterial susceptibility test results with the egg-base Ogawa proportion method

comparison with the interpretation by egg-base Ogawa proportion method

Antimycobacterial
No.of isolates Agreement with Very major Major
Agent/ATP micro method Susceptible Resistant Total(%) discrepancy(%) discrepancy(%)

Isoniazid 41 23 98.50% 0(0%) 1(1.5%)
Rifampicin 41 24 100% 0(0%) 0(0%)
Ethambutol 43 21 95.40% 0(0%) 3(4.6%)
Streptomycin 43 19 95.40% 0(0%) 3(4.6%)
Kanamycin 44 19 96.90% 2(3.1%) 0(0%)
Ethionamide 49 12 93.80% 0(0%) 4(6.2%)
p-aminosalicylic acid 48 12 v 92.30% 0(0%) 5(7.7%)

A total of 65 isolates were tested.

Table 8 Comparison of antimycobacterial susceptibility test results with the Agar proportion method

comparison with the interpretation by Agar proportion method

Antimycobacterial
No.of isolates Agreement(%) with  Very major Major
Agent/ATP micro method Susceptible Resistant Total(%) discrepancy(%) discrepancy(%)
Isoniazid 42 23 100 0 0
Rifampicin 41 24 100 0 0
Ethambutol 43 20 96.9 15 1.5
Streptomycin 46 19 100 0 0
Knamycin 46 19 100 0 0
Ethionamide 53 12 100 0 0
p-aminosalicylic acid 53 12 100 0 0

A total of 65 isolates were tested.
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