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A STUDY ON RESISTANCE OF MYCOBACTERIUM TUBERCULOSIS TO FOUR
FIRST-LINE ANTI-TUBERCULOSIS DRUGS IN JAPAN : COMPARISON OF RESULTS
IN THE LOCAL FACILITIES AND IN THE REFERENCE LABORATORY, IN 1997

Kazue HIRANO, Masako WADA, *Chiyoji ABE, Teruo AOYAGI,
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* Tuberculosis Research Committee (Ryoken)
(Chair : Teruo Aoyagt)

Five years after the last survey of drug-resistant tuberculosis in Japan, a nationwide
survey was conducted by the Tuberculosis Research Committee (Ryoken). A total of 78
hospitals in various districts of Japan participated in this cooperative study. Each
collaborating laboratory sent all the isolated mycobacterial cultures during June 1 to
November 30, 1997 to the Research Institute of Tuberculosis (RIT), which is one of the
Supranational Reference Laboratories of the WHO/IUATLD Global Project on Anti-
tuberculosis Drug Resistance Surveillance. At RIT identification and drug susceptibility
of Mycobacterium tuberculosis isolates were reexamined. The RIT received a total of
2,167 cultures. Among them, 523 cultures were excluded from further examinations
because of various reasons, such as growth of mycobacteria other than tubercle bacilli
(MOTT, 453), mixed cultures of M. tuberculosis and MOTT (16), and contamination or
non-viability (54). Thus drug susceptibility test results were available for 1,644 cultures,
including 47 from foreign-born people. In the local laboratories, the absolute concentration
method using 1% Ogawa egg slant (standard method, 26 hospitals), its modified methods
using a 48-well plate (Microtiter method, 29 hospitals) and a 16-well plate (Well-pack
method, 7 hospitals), combination of above 2 or 3 methods (13 hospitals), and other
method (3 hospitals) were used for drug susceptibility testing, and the proportion
method using 1% Ogawa egg slant was used in the RIT. The results in the local labora-
tories were compared with those in the RIT. A high concordance rate (over 90%) was
seen in the testing for 1 pg/ml of isoniazid (INH), rifampin (RFP) and streptomycin
(SM), but the rate was lower (under 90%) in the testing for 0.1 xg/ml of INH and
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ethambutol (EMB). However, there was no significant difference in the concordance rates
according to the test drugs among methods for drug susceptibility testing used in the
local laboratories. Median concordance rates between the results with the standard
method, Microtiter method and Well-pack method in the local laboratories, and those in
the RIT were 95.9%, 93.2% and 96.4 % respectively. Relatively lower concordance rates
were seen in the laboratories using the Microtiter method related to high overestimation
rates (median overestimation rate of 5.3%), compared with 1.2% and 2.3% in the
laboratories using the standard method and Well-pack method, respectively. However,
relatively lower concordance rates (less than 90%) were seen in the laboratories using
any of the three methods, indicating that there are variations among facilities. Part of
the results concerning the resistance patterns to four first-line anti-tuberculosis drugs

were reported elsewhere.
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culture confirmation

and identification of species belonging to the M.
tuberculosis complex in the local laboratories

Method

No. of laboratory

Niacin?® + other method(s)
Accuprobe® + other method(s)
DDH ¢ + other method(s)

Amplification? + other method(s)

Culture® + other method(s)

49
27
44
25
17

& Niacin accumulation test, ® Accuprobe T'B confirmation test, ¢ DNA-

DNA hybridization method in microdi
bacteria or Amplified Mycobacterium

lution wells, ¢ Amplicore Myco-
Tuberculosis Direct Test, ¢ Con-

ventional biological and biochemical tests

Table2 Discrepant identification results between
local laboratories and RIT

Local laboratory RIT® No. of culture
M. tuberculosis MOTT?® 32
M. tuberculosis M. tuberculosis + MOTT 16

2 Research Institute of Tuberculosis
b Mycobacteria other than tubercle bacilli
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gk~ A v 0y 4 ¥ —5, THRIEY TSy 73 B 0.2 pg/ml, RFP & HiFED 50 ¢ g/ml L AEWFD
ERHWCHB Lz, F-13R G LR 3EOMAED 40 pg/mi, SMIZEHEFED 20 g/ml LFEFD10 1 g/
&, 3HEEkid MIC 5% & % AR ZHRBRICH 72, mil, EMB Z&MED 2.5 pg/ml EREFD 2.5 1 g/ml
SR OB T, SRR REDE, BTkt DR B L 72, BHER DB & B O Bk DR BRI
ECTHRBLZEPOMBEICHBT A2 LI TE RV, FIG 3R, WAFFME, B/NFMFE L Tabled—1 (£
LA LRBREIZ RS 575, KR CH@EcHERL o Mgk DE@EE), Tabled-2 (BN~ A0 45—
D83 % IIEFOBME 5% U LEDOEH N —FEERL #) BLU Tabled-3 (FHEgkD Y T 8y k) TR
S ERLHBT AT L IIERYEH L LERT, L7z INHOREEE 1 tg/ml, RFPBXUSMIZD
ZZTiE, INH IZOWTIREHERD 0.1 #g/ml & & WTIRWTNRORKBRET DL 0% U LEDOFH N —HETH-

Table3 Methods of drug susceptibility testing
used in the local laboratories

Method No. of laboratory
Standard 26
Microtiter 29
Well-pack 7
Combination of above 2 or 3 13
Other 3

Table4-1 Comparison of results measured with the standard method in
the local laboratories with those of RIT according to test drugs

Concordance Qver—. U'nder'—

Drug (#g/ml) rate (%) estimation estimation

rate (%) rate (%)
Isoniazid (0.1)2 88.6 10.7 0.8
Isoniazid (1.0) 96.3 2.6 1.1
Rifampin (50)® 98.6 0.8 0.6
Streptomycin (20)°¢ 93.9 3.2 2.9
Ethambutol (2.5) 86.5 13.4 0.2

aCompared to the results of 0.2 #g/ml in the RIT
b Compared to the results of 40 #g/ml in the RIT
¢ Compared to the results of 10 #g/ml/ in the RIT

Table4-2 Comparison of results measured with the Microtiter method
in the local laboratories with those of RIT according to test drugs

Concordance Over-— Under—

Drug (#g/ml) rate (%) estimation estimation

rate (%) rate (%)
Isoniazid (0.1)2 89.6 9.5 0.9
Isoniazid (1.0) 95.5 3.1 1.4
Rifampin (50)? 95.2 4.1 0.7
Streptomycin (20) ¢ 91.0 6.1 2.9
Ethambutol (2.5) 83.2 16.4 0.4

aCompared to the results of 0.2 #g/ml in the RIT
b Compared to the results of 40 #g/ml in the RIT
¢ Compared to the results of 10 #g/ml in the RIT
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Table4-3 Comparison of results measured with the Well-pack method

in the local laboratories with those of RIT according to test drugs

Concordance Over - Under—

Drug (#g/ml) rate (%) estimation estimation

rate (%) rate (%)
Isoniazid (0.1)2 82.4 16.3 14
Isoniazid (1.0) 93.2 6.8 0
Rifampin (50)°® 96.4 2.7 0.9
Streptomycin (20)°¢ 91.0 5.0 4.1
Ethambutol (2.5) 75.1 24.0 0.9

@ Compared to the results of 0.2 #g/ml in the RIT
b Compared to the results of 40 #g/ml in the RIT
¢ Compared to the results of 10 #g/ml in the RIT

Table5-1 Comparison of results measured with the standard method in

the local laboratories with those of RIT according to the laboratory

No.isolates Overall C.)ver—. Under-
Laboratory tested Concordance estimation estimation
rate (%) rate (%) rate (%)

1 41 97.0 1.2 1.8

2 16 98.6 0 14

3 45 95.0 4.4 0.6

4 42 98.2 1.2 0.6

5 46 95.1 0 4.9

6 37 95.3 3.4 1.3

7 12 97.9 0 2.1

8 15 98.3 1.7 0

9 12 95.8 4.2 0

10 24 98.0 1.0 1.0

11 43 75.0 23.8 1.2

12 11 100 0 0

13 69 98.6 0.4 1.0

14 19 95.9 4.1 0

15 84 99.1 0.6 0.3

16 12 83.3 16.7 0

17 23 85.9 14.1 0

18 18 95.8 4.2 0
Median 95.9 1.2 0.6
Maximum 100 23.8 4.9
Minimum 75.0 0 0
Average 94.9 4.0 1.1
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Table5-2 Comparison of results measured with the Microtiter method
in the local laboratories with those of RIT according to the laboratory

No i Overall Over— Under-
Laborator o.isolates Concordance estimation estimation
y tested a 1matio
rate (%) rate (%) rate (%)

1 15 90.0 8.3 1.7

2 42 99.4 0 0.6

3 39 95.5 2.6 1.9

4 16 76.6 23.4 0

5 50 95.5 0.5 4.0

6 26 84.6 15.4 0

7 25 95.0 5.0 0

8 41 95.7 3.7 0.6

9 25 91.0 8.0 1.0

10 18 37.5 59.7 2.8

11 38 96.1 3.9 0

12 43 96.5 3.5 0

13 25 95.0 4.0 1.0

14 32 91.4 7.8 0.8

15 47 88.8 11.2 0

16 33 93.2 5.3 1.5

17 15 86.4 10.2 3.4

18 11 95.5 4.5 0

19 31 93.5 5.6 0.9

20 15 88.3 8.3 3.4

21 87 94.0 4.6 14

22 17 87.5 7.8 4.7
Median 93.2 5.3 0.9
Maximum 99.4 59.7 4.7
Minimum 37.5 0 0
Average 91.6 7.2 1.2

Table5-3 Comparison of results measured with the Well-pack method
in the local laboratories with those of RIT according to the laboratory

No.isolates Overall Qver—_ Under-
Laboratory tested Concordance estimation estimation
rate (%) rate (%) rate (%)
1 12 95.8 4.2 0
2 36 96.4 0.7 2.9
3 34 97.8 0 2.2
4 11 97.7 2.3 0
5 57 75.0 24.1 0.9
Median 96.4 2.3 0.9
Maximum 97.8 24.1 2.9
Minimum 75.0 0 0
Average 88.6 9.9 1.5
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Table6 Concordance rates of the results between local laboratories and
RIT according to the method used for drug susceptibility testing

No. (%) of laboratory with

Method No. of concordance rates of
laboratory
%% = 95-95 % 80-90 % < 80%
Standard 18 15 (83.3) 0 2 (11.1) 1(5.6)
Microtiter 22 9 (40.9) 6 (27.3) 5 (22.7) 2 (9.1)
Well-pack 5 4 (80.0) 0 0 1 (20.0)
All 45 28 (62.2) 6 (13.3) 7 (15.6) 4 (8.9)

Table7 Concordance rates between local
laboratories and RIT

No. of Concordance

Method isolates rate (%)
Local laboratory (R)®

Standard 61 48.6

Microtiter 88 38.4

Well-pack 28 30.6
RIT (R)®

Standard 37 79.2

Microtiter 42 80.4

Well-pack 11 79.1
Local laboratory (S)2

Standard 560 98.6

Microtiter 603 98.6

Well-pack 137 98.4
RIT (S)=2

Standard 584 94.6

Microtiter 649 91.6

Well-pack 154 87.5

2 Diagnosed as resistant (R) or susceptible (S) in the local
laboratories or RIT
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DHH T Hidk (31.8%) %90 % KiGDEN—FHFETHo
Tro THIIEVEKSEM=R L ME L TB Y, bHEEkIZ10
% U LEDBKFMETH o720 7 TNty 2 3ETI0MREL
FERRBRLUAMREIE S Mk TH D, —BEEIZTHE%H
597.8%DHEEATH o7z —EHFHICHBEL 2B %
Table 6 IZ/R L720 90 % LA ED—FF %R L - fEikIE,

EEET83.3%, A ruy Ay —1ET68.2%, VLT
Wy 7T TH Y, AV FEICL ) —BEEC
EZDVHRONT, LELWTROFETH —FFE80% L.
T ORI S N2y BEIIR & e b o 72 SR ERMRE A

10 LLF Ofigk D —3R & D RWEIENC S - 72,

L HERE Tt & HIE L 7 BERR CRETIFC b it & 5%
L7k DEIEIZ50 % AT TH - 7225, FEBFClttE & H
FELRDITIZS0%ITEMEECOMME L HE L T
(Table 7)o ZHUCKL, FHEFZRTEZMHLHUEL TV
T2BRD 99 % 1L AERF T b BRF ML HIE L T,

£ £

EMHEBICBT AR L Mycobacterium kansasii
% B b O FIEE R ISP IR IC R EAME L, BERE
BEERBH TV B IRETIRS  OFFERZ IR
Wit & HE S h D, SEOFEE THEERF O D



468

BEIX10.3% TH Y 17, FERRETIREE OB A X 3EHIHT
BRI OHEEERKELEZBILEVR Y, 2w 2 3EH
MHEREEOREICBNT, SEE SN -HOEINIIIETEIC
EETHD,

bHRETHAEEHE ORI T A 7> YRR,
PNB## FOREREY, 732 70— THEERE
FEER S, DDH< A 287 71 720, 53 - A{bEm
HEHSHVONTVE, FREERERS D T, &
BoOMEAEEFALZXy FOEREZEIO TV, T4
bb7Fa7u—7Fy PORKRELFEREIZ100% TH
AIlmb, FTEZ0Fy PTEHL, BESICOWT
X DDH <A anz 7)) 7 L 8% - ALEHRBIC X
DVEIET S, COBGIREHESL a0 =—DREB L
VEERE2BEIITHDRIDLAATH S, SHEDIHE
FAFZES N T8 Mgk D T, 13 M3k (16.7%) (LHFHD
KRERCHEREBELZEN LTV, 2/RIZFA 7Y VR
BoA, 11HRIIEEEZBWZRRTIToTwiz, M.
africanum, BCG ® & %% (BCG HA#%), M.
ulcerans R M. simiae 3+ 4 7 Y REBETH Y,
M. chelonae, M. avium, M. kansasii 2 ETHA T
VUBRBBYEORKD 1~2%FET S, ThW X, &
BROEN%E T4 7 ¥ VRBREMTITo B &8I o T
FHNSINDZENDH D, BIMFEFHOHIC PNB b Eo
BERRE B THW CW iR R oz, KEGD
Mgk (65/78, 83.3%) & LitaER% 2 fELL L AS DY
TR OERN 21T o T 7,

BHERR D& DR R & A O B O B A — BB 48
BlA b (Table2), FNENOMEHR CHELER & [
EENTz 328k (32/1,692, 1.9%) XA C4T o 72 0Bk
TIREMEIEEE L &Y S, KM CHEREE
LENINREEDL6 (16/1,692, 1%) XHEHFORER
THEER L IIBEENBRREOREEETH o2, 22
1~ 2 FE DM HE G HE IS BASE S H NSNS L 12
olz, LA LBAEHOADREETIE, BEEORE
ZH 1% FET 2 ERBBBIBREORA RE LTI L
BhHY, BEEOEFRZIEEZRoTHET LI LD
%o FIE O HER TR & SRS % 1 A OB w
BILENEETHY, FRERSTOIEIDO TS DU,

EEEOMEZNREDO P CTRETEOR b H L ViR
HIIEARZTUARBRTH 2, B L ) EZHREBRO K E
RHWLEMOBEIR L), £ THONBMIIR
DI EHRTFRENS DD, b ETIK, KEFTOK
R 1 %/NEE#Z VA REEZFERLTBY,
EBRIIIFERE L Vv 5%l MERTHhLE<A 2
0y A4y—gy Tty ZIETREEL Tw5, 4M,
FLEIRFFESN 78 Mgk > T 26 iRk i3 B (33.3%),
20MiEk (37.2%) 3= A 20y A& —, THE 9%)

O BB 65

W xovsty 73, 13Kk (16.7%) 1$ 2 F 7213 3
DA E D TRERL 72, BHITIEHABERERD S
RESIN 1% /NIFERER L HVSHRETHERL
7210, BHiEk T TV RBRES X CRBRIEE
WERRDLZEPOBMBEICHETLEILIITERY, LA
L Table 612/ L7=& 512, E@ECTHER L 72 18 Mk
D9 B 15K (83.3%) IR OKEL 5% LL LD —
BETHoTz, TORKFEIZ, BHEOBEELERG, R
BRIEBNAERE O Bk & B3 5 & LT EFIRSZ M HERO
BEEHO L TERISHL I LERL TS,

INH 0% & EMB O—BRIZO%BUTTH Y,
WTNORBRETOFE CEAITH o 72, IHHRFTOBED
54 HES NI B INH @ MIC1&JA < 4945 L
TWAILEPHLNTWVSE, ZOFETIE, KD
0.1 pg/ml E#ERFD 0.2 pg/mi DB E Nz 2
s, 0.1 pg/miitE/0.2 1 g/ml BZHEDOBEBKRA
EINTVWBEILEPEZOLNS, L2L EMB ORET
R CEESAVLNTEY, R —FFEOHEBHIIARH
THb, MEIOHFAE (19924) TbwAf 205 (5 —
Fx V7R L RSB B o TRk @ 1R & 729D
729, ABE LVHREEICED S Z L2 BRICKE
FTEHELENSHL 0,

REREHRIA 10 ETH - 2 RO 20— KX %
Table 5-1, Table5-2, Table5-3 IR L7z, ¥4 7
Tg Ay —ECHRERL 2o iiEk & ST OB & o—FERIX
37.5%%599.4%DHEHTH Y, 7Higk (31.8%) 1X90
%RMOEN—FETH 077, ZHIDBKFMEDR X
CHEL TV, ¥4 705 45— TIREEE L X
BEHMBHI LRV 20D L THEERENS WD, H
ERBHZBEZ THOHELY LI2HAIT, EROMEHEIC
X EEEE AT L FOEE D B O, — L@
BLOT vy 73 CTRER L 72 fiER O — RO P RfE
1396%TH D, BREFAHRDHRMEDS K LNV THo
2o L2LWTNORFEEXHWZEAD 0% LT 0K
W AR LRSS R S N,

SRERERR AT 10 LT DR DB 3R & 7 dr o 7298,
10N Eojfigk & ) —BER BV EEICH o 72, BE
EREHE CORFEHHMOBRI DB RICKESHBETS
ZEFMONTEY, EAEGAERHMIIRER 1 7 AN
AT BIOONTWED,, ZZTabN
REREREAD D % 2o T2 R D — RN L Y Rd o 728
HIZoWTIRG 5%y, LA L—IdEE#OREY
OB LBBRLTWAZ LS EZONS,

BRRE TITONI2EEE, v fsus 45—, v
W2y 7T HE LBk T51.4%, 61.6%,
69.4 % IIEF CORBRCTREREM L HEE N/ (Table 7)s
UK RSN & M L2 BRSO RER T 13T



20014 6 R

100 %EZHETH o/, INHDT X, BEERERD
HRBERISHT A ECHAEETALENH L L
ERLTWAS, $ICINH OERBE L EMB DWW T
EZRTLLEND S, WTNIZLTD, FHT 5B
L UBREEOBEERDO12, MEECEERKE F
WERIICF v 7T A ENKRETH D,

BIAEM AR % F V0 2 SRR S RBRE DTl S h T
w3, KkE®NCCLS (National Committee for
Clinical Laboratory Standards) & #ASH#F 7213
EREH TORTHRBRZE O TVE W, REREHE
DOEETSHI )T = LRITNUIR SR WEELER> T
WB DS, MEOKE L AR ZE LEAEEOEA %
BT A UEIHS 9,

HEMZEE & SHIMEER

RS, IS (EFALRmwEE), MR,
aFA (ELZREEREE), BNy, NBRF (Wi
EAEWRE), ERBZ, KH F (EEHLFHE),
A, e (EGEILRRE), BERS (FHRE
SHIEEE), BP—, Bt (5535 EGLR R
Be), BARE— CEFRZA IR, ERIES (EHRE
WbE), ANEZ, REBE (FEEERE), Bi
H (EEEwmle), A%, Mesk (EDRERR
o), AEERIC (ERESEIEWEE), BH B, FAHZ
(BB Hwike), BALES (BEREARERK), &
HIREHE, JIBRICK, BHEK (EFRHEWBE), WE
S, EAARKETE (BERT3EFR), HBE®R (X
LEE/NRRRE), BRIER, THEMNTF (EHREERR
Be), MHEEE (METHSETFRE), FBTRE,
MHEHET, FEME, & F (FETHIHEHIER),
HARIEM (FBEFHi&), EAES (FETFHHLT
wikt), sk o, FHBESE (BRZATRREE), SRR,
HE B RRABSARmEE), MEE—B (RERHE
RS IuRke), ARERE (BRRRPRIERE), BELE,
SEAER (B ZIRBE), FTHHE (R e
Be), BEZE, RENT (BEHEELARE), GEF
o, MEY—, AN B (ESRVEHE b ), (o
ek (RembERmARFREE), MBRE, KRHEX,
A W (E#CRHEE), KHRE (ERE LR,
RN, KEMF (SRMREE), REEEE, K
F O (RERBRESERRE), KERE, SAED
K (BERREERZH R, RSER, FRET
(BRERAWEE), RFHERE, FAB2 (BHDIHE
Be), EREREME, WARE (AUM4RE), BHERZ,
EH R (BRREEEEIFEE), EAEF, FIIM
5L (EFER A EREE), BREER (ESAHlm),
MAFE (ERFREREE), BIIF=E, mE—% (MH

469

BN T + — ) AR ake), silsEd, de
M (KIRAFSLF REFHBE), RARER, WHIER
G TR & KB SR AR wibe ), ILEEAT, fRAiEs
(BAExILEYREE), AR (ERER T RwmkE), 2
kit (RR&EMmE), WHER, ERER (ERE
FE), FIEF GRESKERIRERER), Bl
Mk, HhrEd GRS LERKEMRRE), Sk
&, KTER (BHFEHRLYY—), & HE (BEH
EANELSAERR), WR M (EREEL®EE), 5
AREH, EEMH (BARRER LN RFR), WA
TR OB R R ), A BEcE, mom= (g
EAymbe), ReRIEE, MRAER (EHRE SRk, &
B0 F (EHRIEEREE), REER (EFLHE),
BINEE (ERERRER), BAKH, SARETF (E#
R, dLEEA, BII%EE (EWREE)HEE),
TAREE (EDRREAWEE), WTHE—, Rl T
(BB sz gemibe), il 1B (i Rwke),
AL, RHEHET (EHRRRERFHE), MHERE, &
HET (E@EEmEk), FHBHET, Ak, 0
PEFAR (ERELEERE), MLRT, ANER
(B wbe), BERRE (REFHRRERARL
¥ —), SIEMS, WEH R (REREGEMRE), Hb
S (EFIMmRE), Rt (ERRERmmRbe), /b
W (ER=ARE), ARER, BARR— (BERE
WEsRERE), #EIME—, HE % (EWRERIATREEE), &
W B, BAAM (BLE®ERE), ASHEX (ERE
AR )

# f2
ZOWMRIEELEEMEFERAHE A - R
BAUERFFEHE | ORBY & Z1T 720

X [N

1) WHO/IUATLD Global Project on Anti-
Tuberculosis Drug Resistance Surveillance :
Anti-tuberculosis drug resistance in the
world. WHO/TB/97. 229. Geneva, WHO, 1998.

2) WHO/IUATLD Global Project on Anti-
Tuberculosis Drug Resistance Surveillance :
Anti-tuberculosis drug resistance in the
world, Report No. 2. Prevalence and trends.
WHO/CDS/TB/2000. 278. Geneva, WHO, 2000.

3) MEREERES  MEREZEOARRICBIT
LSRRI BT A%, H AR SHER. 1960;
1900 : 3—10.

4) WEREMAERES - MEKEZEOARRKICBIT S
LRI ICBI T 20798, BRAD 34 45 30 2 Bl



470

%O UNCHERI24FE L DI, HAERSHH. 1962;
1979 : 3—10.

5) RREMERES - MEZEZEOARRICBIT5
FEAL BRI B 5 5 BF 2, BN 36 4F 3 A K
%HWNC324E - MEORER K E OB, HAE
HPER. 1963 ;2064 : 9—26.

6 ) REBIFEMEH#ES - S EREOARRKICBIT S
HEAIMME, FRFI384E & 324F, 344F, 364F & DI
HARESEH#H. 1967 ; 2247 : 49—57.

T) REFREMER#S - WS EE O ARRICBIT S
FRImE, BMALEEORAEBHR L WA 324E, B
MI344E, BRMISBAE L DIbE., AARKSHH. 1969 ;
2355 : 3—8.

8) Tuberculosis Research Committee (Ryoken):
Primary drug resistance to the anti—tubercu-
losis drugs in Japan. Tubercle Lond. 1970 ;
51:152—171.

9) FEMEMERES - WHEEEOARRICIBIT5
AT, B 1. 9T2FEORERELH 6 B
B O B, AR, 1975 50 : 108.

10) #HEHERTET#ES - R EEOARRICBIT 5
RN, 55286, WHEOEEICHETLHEFIZD
W, M. 1975; 50 : 55—62.

11) HEFE R ES - REE O ARSI 5
EHIMYE, H1W. OTHEORERBELE T HO
AR DIER. %, 1979 ; 54 : 515—522.

12) WEEHREIIET#ES - W EEOARRIIBIT5
WA, F2HE. WHEOBEEICHETLHEFICD
WT, K8, 1979 ; 54 : 549—555.

13) #ERHERT e S © MR R O A BERe A 1
BT A HF5E, %14, 1982 FE D BHFIE N & 25
SEEOHER. K. 1991 ;66 : 367—373.

14) Hirano K, Kazumi Y, Abe C, et al.: Resis-
tance to antituberculosis drugs in Japan.
Tubercle Lung Dis. 1996 ; 77 : 130—135.

15) BEEMGT, FEPFIE, FEFARE, b KBRS
i3 AHRF5E © 1992 4R 0 K HiEk o B K & A
BRI E O . %, 1996 ; 71 : 267—276.

16) HARBBERFREAHERERTZESR - BEEO
AR HERER, 5 ICRBRIR LA L L EREE AN
DRFE. ¥, 1997 ; 72 : 597—598.

17) Abe C, Hirano K, Wada M, et al.: Resistance
of Mycobacterium tuberculosis to four first—
line anti-tuberculosis drugs in Japan, 1997.
Int J Tuberc Lung Dis. 2001 ;5:46—52.

18) BERFACG, BAEHF, % &, M : Accuprobe
WL AHBAEORE. R EMEY. 1991;40:

WO OETEE F65

1087—1090.

19) Abe C, Hirano K, Tomiyama T : Simple and
rapid identification of the Mycobacterium
tuberculosis complex by immunochromato-
graphic assay using anti-MPB64 mono-
clonal antibodies. J Clin Microbiol. 1999 ; 37 :
3693—3697.

20) Kusunoki S, Ezaki T, Tamesada Y, et al.:
Application of colorimetric microdilution
plate hybridization for rapid genetic identi-
fication of 22 Mycobacterium species. J Clin
Microbiol. 1991 ; 29 : 1596 —1603.

21) EEBAREER - HEERERS. HARREGE

&, W, 1979.

22) Rastogi N, Goh KS, David HL: Selective
inhibition of the Mycobacterium tuberculosis
complex by p-nitro- e —acetylamino-f-hydro-
xypropiophenon (NAP) and p-nitrobenzoic
acid (PNB) used in 7TH11 ager medium. Res
Microbiol. 1989 ; 140 . 419—423.

23) HASMWFSMBRERAERTZES  FIfiHE
WAES. BETRI&, W, 2000.

24) BAEWRFRER - AR - FUBREREERE
EFRERR  H L OHEREREEOBKR TOFIMHIC
DWVT. . 2000 ; 75 : 681—684.

25) Canetti G, Froman S, Grosset J, et al.: Myco-
bacteria : laboratory methods for testing
drug sensitivity and resistance. Bull WHO.
1963 ; 29 : 565—578.

26) Canetti G, Fox W, Khomenko HT, et al. : Ad-
vances in techniques of testing mycobacterial
drug sensitivity, and the use of sensitivity
tests in tuberculosis control programmes.
Bull WHO. 1969 ; 41 : 21—43.

27) Leading Article: Sensitivity tests. Tubercle
Lond. 1964 ; 45 : 169—171.

28) Kent PT, Kubica GP:
chemotherapy and drug susceptibility testing.

Antituberculosis

Public health mycobacteriology, a guide for
the level I laboratory. US Department of
Health and Human Services, CDC, Atlanta,
1985.

29) Heubner R, Good RC, Tokaras JI: Current
practices in mycobacteriology : results of a
survey of state public health laboratories. J
Clin Microbiol. 1993 ;31 : 771—"775.

30) IEARFEE, MABER - PIRRERE I ARG, %



200146 A 471

13t HERPUBR R B MRS Hh oD HLERES .  RAFARAE. al. : Antimycobacterial susceptibility testing
1991 ; 40 : 1087—1090. for Mycobacterium tuberculosis: tentative
31) Kiehn TE, Cynamon MH, Inderlied CB, et standard. NCCLS M24-T. 1995;15:1-—31.



