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Table 2 Number of cultures tested in the study

Table 4 Prevalence of resistance to one or more drugs

Patient Male Fermnale Total

Tuberculosis 1188 456 1644
NTM 226 227 453
Tuberculosis + NTM 1 5 16
Other* 54
All cases 2167

*Contamination or no growth,
NTM = non-tuberculous mycobacteriosis.

Table 1. Of the 10214 cases, 1644 (16.1%) were
admitted to the present study. The rates of the survey
targets of this study, which were determined by dis-
trict, were between 9.2% and 27.5%.

The prevalence of primary resistance to any of the
four drugs tested was 10.3% (Tables 3 and 4). The
drugs to which organisms were most frequently resis-
tant in new cases were streptomycin (7.5%), isoniazid
(4.4%) and rifampin (1.4%). Ethamburol had resis-
tance rates of less than 1%. Drug resistance was
much more frequent in retreatment cases than in new
cases. The prevalence of acquired drug resistance to
any of the four drugs was 42.4%. Resistance to iso-
niazid, rifampin and strepromycin was observed in
over 20% of the cases. There were significant differ-
ences in resistance rates to each of the four drugs
between new and retreatment cases (P < 0.0001).

Of 141 drug-resistant isolates in new cases, 73.0%
(103/141} were resistant to one drug, while 64.3%
(72/112) of resistant isolates in retreatment cases
were resistant to two or more drugs (Table 4). The
prevalence of primary and acquired MDR was 0.8%
and 19.7%, respectively. There were significant dif-
ferences in resistance rates to two or more drugs and
MDR between new and retreatment cases (P <
0.0001).

Drug resistance rates by sex, age, country of ori-
gin, and with or without accompanying disease are
shown in Table 5. Overall rates of resistance for males
and females were essentially equal: 15.7% for males,
and 14.9% for females in all cases {shown under

Table 3 Prevalence of drug resistance te each drug

Primary Acquired Combined

resistance resistance resistance™®

(n=1374) (n = 264} tn = 1644)

Crug Single?  Any* Single  Any Single  Any
Isoniazid 2.0 4.4 6.8 330 28 9.1
Rifampin 0.2 1.4 0.8 216 0.3 4.7
Streptomycin 5.2 7.5 6.4 242 5.5 10.3
Ethambutol 03 0.4 Y 15.2 0.1 2.8

* Six cases with unknown tuberculosis treatment history are included under
‘Combined”.

1 Denotes resistance only to the drug in guestion.

+Denotes resistance to the drug in question with or without resistance 1o
other drugs.

For primary vs. acquired with respect to resistance to each drug: Any = P <
0.00071,
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Primary Acquired Combined

resistance resistance resistance*

{n=1374) (n = 264) (n=1644)
Resistance to n{%) n (%) n (%)
One drug 104 (7.6) 40 (15.2) 145 (8.8)
Two drugs 29(2.1) 27{10.2) 56 (3.4)
Three drugs 5 (0.4} 27(10.2) 33{2.0)
Four drugs 3(0.2} 18(6.8) 21(1.3)

Any drug 141(10.3) 112 (42.4) 255(15.9)
Two or more 37270 72{27.3) 110¢6.7)
MDR 11(08) 52197 04 {3.9)

*Six cases with unknown tuberculosis treatment history are included under
“Combined”.

For primary vs. acquired with respect to resistance to any drug, two or more
drugs and multidrug resistance: P< 0.0001.

MOR = multidrug resistance—defined as resistance to at least isoniazid and
rifampin.

‘combined resistance’ in Table 5). No significant dif-
ferences in resistance rates of both new and re-treat-
ment cases were found in any age group, nor were
there any significant differences between Japanese
and foreign-born patients, nor among patients with
or without an accompanying disease, in the preva-
lence of resistance to any of the drugs.

The 254 combined resistance cases reported here
were from seven different districts (Table 6). Resis-
tance rates were over 10% in six districess—Hokkaido
(13.5%), Kanto (13.4%), Tokai-Hokuriku (15.1%),
Kinki (20.7%), Chugoku-Shikoku (17.3%) and
Kyushu (15.7%)}—and around 10% in one district,
Tohoku (9.8%). However, there were no significant
differences in the rates of resistance by district.

DISCUSSION

The nationwide surveys of drug-resistant tuberculosis
in Japan have been carried out by the Tuberculosis
Research Committee of Japan (Ryohken) at 2- to 5-
year intervals.'?-1¢ This is the twelfth survey con-
ducted by the Committee.

A survey must be based on a sample of tuberculosis
patients representative of all the cases in the country.
A total of 78 facilities in different districts of Japan
participated in this cocperative study. The duration of
the survey was 6 months, from 1 June to 30 November
1997. All eligible patients in the participating hospi-
tals were included within a given intake period. As all
tuberculosis patients with positive smears are hospi-
talized for treatment in Japan, the survey had a 100%
sampling of participating hospitals during the study
period.!!

As drug susceptibility testing is performed by a
number of methods in numerous laboratories, quality
control and laboratory proficiency peobably vary. In
this survey, the collaborating laboratories accordingly
sent all mycobacterial isolates, including MOTT
bacilli, to the Research Institute of Tuberculosis,
Japan Anti-Tuberculosis Association, which is one of
the Supranational Reference Laboratories of the
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Table 5 Resistance to one or more drugs in culture-positive tuberculosis cases by sex, age, nationality, and with or without

accompanying disease

Primary resistance

Acquired resistance Combined resistance*

Tested Resistant Tested  Resistant Tested Resistant
Variables n n (%) n n (%) n n (%)
Sex
Male 981 104 (10.6) 202 81 (40.1) 1188 187 {(15.7)
Female 393 37 (9.4} &2 31 (50.0) 456 68 (14.9)
Age (years)
=19 20 3 (15.0) 2 0 22 3 (13.6)
20-29 134 15 (11.2) 13 5 (38.5) 147 20 {13.6)
30-39 130 1 (8.5) 18 9 (50.0) 14% 20 {13.4)
40-49 170 24 (14.1) 33 16 (48.5) 203 40 (19.7)
50-59 236 26 (11.0) 47 21 (44.7) 283 a7 {16.6)
60-69 226 25 (11.1) 55 29 (52.7) 282 54 {19.1)
70-79 263 22 (8.4) Fal 26 (36.6) 337 50 {14.8}
80-839 174 14 (8.0) 24 & (25.0) 199 20 {10.1)
=80 21 1 (4.8) 1 ] Y 1 (4.5}
Nationality
Japanese 1337 135 {10.1) 254 105 {41.3) 1597 241 (15.1)
Foreign-born 37 6 {16.2) 10 7 (70.0) 47 13 (27.7
Accompanying disease
With 559 65 {11.6} 124 52 {41.9) 686 118 (17.2)
Withcut 805 73 [CAD) 134 58 {43.3) 942 132 (14.0)

* Includes six cases with unknown tuberculosis treatment history

There were no significant differences in the prevalence of resistance to anti-tuberculosis drugs by sex, age, nationality, and with or without accompanying

disease.

WHO/TUATLD Global Project on Anti-tuberculosis
Drug Resistance Surveillance.10.1! There, drug suscep-
tibility testing of the isolates was carried out by
the proportion method using the Ogawa egg slant, the
standard method used in Japan as recommended by
the Bacteriology Expert Committee of the Japanese
Society for Tuberculosis,!® in which concentrations
comparable to the conventional method?19.20 using
L-] medium as critical concentration are used. The
results obtained are comparable with those of the
WHO/IUATLD Global Project.10.11

The prevalence of primary resistance to any drug
and/or any two or more drugs was 10.3% and 2.7 %,
respectively, and that of primary MDR was 0.8%.
These values were almost the same level as the
median prevalence reported in the global project.10:11
On the other hand, the prevalence of acquired resis-
tance to any drug andfor any two or more other

drugs, and acquired MDR was 42.4%, 27.3%, and
19.7%, respectively. These figures were higher than
the median prevalence reported in the Global Project.

Rifampin was first introduced for the treatment of
tuberculosis in Japan in 1972; since then it has been
included in both the 6-month and 9-month standard
regimens throughout treatment. As shown in Table 5,
around 50% of new cases were aged 60 years and
over, a population in whom the estimated prevalence
of tuberculosis infection was over 60% in Japan,2!
indicating that most cases in these age groups might
be the result of reactivation of a tuberculosis infection
obtained several decades before, which may partly
explain the low MDR levels in new cases.

Compared with the previous survey in 1992,1¢ the
current survey shows increased prevalence of both
primary and acquired drug resistance to four first-line
drugs (Table 3). However, the results obtained from

Table 6 Resistance to any drug in 1997, by district

Primary resistance

Acquired resistance

Tested Resistant Tested Resistant

District n n (%) n n (%)

Hokkaido 65 5 a7 9 5 {55.6)
Tohoku 44 4 (9.1} 7 1 {14.3)
Kanto 436 41 (8.4) 75 27 (36.0}
Tokai-Hokuriku 308 34 (11.0) 50 20 (40.0)
Kinki 180 22 {12.2) 55 26 (47.3)
Chugoku-Shikoku 149 13 8.7) 30 18 (60.0)
Kyushu 192 22 {11.5) 38 15 {39.9)

There was no significant difference in the prevalence of resistance to anti-tuberculosis drugs by district.
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the two surveys can not be compared easily, because
the method for drug susceptibility testing was-changed
from the absolute concentration method in 1992!€ to
the proportion method in 1997,1% with consequent
changes in critical concentrations for resistance to
each drug (i.e., from 1.0 pg/ml in 1992 to 0.2 png/ml
in 1997 for isoniazid, 50 pg/ml to 40 wg/ml for
rifampin, 20 pg/ml to 10 pg/ml for strepromycin and
5.0 pg/ml to 2.5 pg/ml for ethambutol).

The Global Project showed that the use of stan-
dardized short-course chemotherapy (SCC) regimens
in tuberculosis treatment was inversely associated
with the prevalence of combined resistance to any
drug; countries with MDR levels of above 2% used
SCC regimens in a median of 70% of their patients,
compared with 100% of patients in countries with
MDR levels of under 2%.10.11 Although SCC including
pyrazinamide was adopted as the national standard
chemotherapy regimen for new pulmonary tubercu-
losis cases in Japan in 1996, the actual proportion of
smear-positive tuberculosis patients treated with SCC
regimens was less than 50% in 1997.22 This suggests
a correlation between the low proportion of patients
treated with SCC regimens and the high prevalence of
acquired drug resistance.

Half of the previously treated cases had other dis-
ease complications such as hypertension, diabetes
mellitus, cancer or hepatitis, which often result in
immunosuppression. As shown in Table §, however,
no correlation was observed between the presence of
concomitant disease and the high prevalence of
acquired drug resistance. The prevalence of acquired
drug resistance in foreign-born patients was 1.7-fold
higher than in Japanese patients, although the differ-
ence was not significant. Other factors associated
with such a prevalence still remain to be determined.
A follow-up study of drug-resistant tuberculosis is
now in progress, and may provide some indications
regarding factors associated with the high prevalence
of acquired drug resistance.

In the previous survey in 1992,1¢ primary drug
resistance rates were higher in age groups under 60
years old compared to those 60 years and over. As
mentioned above, most cases in the age group 60
years and over may be a reactivation of tuberculosis.
The 1997 survey, however, showed an increased resis-
tance rate in older people as shown in Table 5, com-
pared with those of the last survey. This implies that
reinfection with M, tuberculosis as well as the reacti-
vation of tuberculosis may occur in older people,
most of whom have other diseases and may have sup-
pressed immunity systems. This hypothesis can be
further supported by the outbreaks of tuberculosis
occurring among older people. These results suggest
that our present understanding of tuberculosis immu-
nology, that individuals once infected with tubercle
bacilli may have immunity to tuberculosis through-
out their life-time, should be modified.
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RESUME

CADRE : Cing années aprés la derniére enquéte concer-
nant la tuberculose a germes résistants au Japon, le
Comité de Recherche de la Tuberculose a mené une
enquéte nationale.

OBJECTIF : Déterminer la prévalence de la résistance a
I’égard de quatre médicaments antituberculeux de pre-
miére ligne ainsi que ses facteurs de risque.

SCHEMA : Pendant une période de 6 mois, du 1er juin au
30 novembre de 1997, on a recueilli les cultures prove-
nant de patients hospitalisés dans 78 hipitaux de divers
districts du Japon. Les tests de sensibilit¢ aux médica-
ments ont été effectués a IInstitur de Recherche de la
Tuberculose, Tokyo, un des laboratoires de référence
supranationaux du projet mondial OMS/UICTMR,

RESULTATS ET CONCLUSION: Parmi les patients en
primo-traitement, la résistance a un quelconque des qua-
tre médicaments est observée dans 10,3%, et la préva-
lence de la multirésistance {MDR) primaire est de 0,8%.
La prévalence de la résistance acquise est de 42,4% pour
I'un quelconque des quatre médicaments et de 19,7%
pour MDR, ce qui indique un taux de prévalence élevé
par comparaison avec ceux du projet mondial de
FOMS/UICTMR. Environ 73% des isolats résistants
aux médicaments provenant de nouveaux cas ne sont
résistants qu’a un médicament, alors que 64,3% des iso-
lats résistants dans les cas de retraitement sont résistants
a deux médicaments ou davantage (P < 0.0001). Onn’a
obscrvé aucune différence significative dans les taux de
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résistance en rapport avec le sexe, le groupe d’age, la
nationalité, le district et/ou la co-morbidité dans aucun
des cas de primo- ou de retraitement. D’autres facteurs

associés avec la forte prévalence dans les cas de retraite-
ment restent 4 déterminer.

RESUMEN

MARCO DE REFERENCIA: Después de 5 afos de la
tltima encuesta de drogo-resistencia a la tuberculosis en
Japon, el Comité de Investigacion de la Tuberculosis
realiz6 una encucsta nacional. ,
OBJETIVO : Determinar la prevalencia de la resistencia a
las cuatro drogas antituberculosas de primera linea y los
factores de riesgo.

METODO : Se obtuvieron cultivos de los pacientes inter-
nados en 78 hospitales en varios distritos de Japon, en
un periodo de 6 meses, del 1° de junio al 30 de noviem-
bre de 1997. Los tests de sensibilidad se efectuaron en el
Instituzo de Investigacion de la Tuberculosis, Tokio, uno
de los laboratorios supranacionales de referencia del
proyecto mundial OMS/UICTER.

RESULTADOS Y CONCLUSION: Entre los pacientes sin
trataniento previo la resistencia a cualquiera de las cua-

tro drogas fue de un 10,3%, la prevalencia de la multir-
resistencia (MDR) primaria fue de 0,8%, y la prevalen-
cia de la resistencia adquirida fue del 42,4% para
cualquiera de las cuatro drogas y del 19,7% para la
MDR, lo que indica una tasa alta de prevalencia si se
la compara con el proyecto mundial de OMS/UICTER.
Cerca del 73% de las cepas drogo-resistentes aisladas de
los casos nuevos lo eran a una sola droga, mientras que
el 64,8% de las cepas aisladas de los casos de retrata-
miento eran resistentes a dos o mas drogas (P< 0,0001).
No se observaron diferencias significativas en las tasas
de resistencia en relacién con el sexo, grupo etario,
nactonalidad, distrito y/o enfermedades asociadas en los
casos nuevos 0 en los retratados. Quedan por determi-
nar otros factores asociados con la alta prevalencia en
los casos de retratamiento.
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DETECTION OF RIFAMPIN-RESISTANT MYCOBACTERIUM
TUBERCULOSIS BY LINE PROBE ASSAY (LiPA)

"Chivoji ABE, *Hideo OGATA, *Kanemitsu KAWATA, ‘Toru HIRAGA,
*Tetsuya TAKASHIMA, and °Toshinori SUETAKE

V¥ Besearch Institute of Tuberculosis and * Fukujuji Hospitel, Japan Anti- Tuberculosis Association,
S National Minami- Yokohama Hospital, * Toneyama National Hospital,
SOsaka Prefectural Habikino Hospital, ® Nissho Corporation

A recently described reverse hybridization—based line probe assay is used for the rapid
detection of the mutations in the rpoB genes of rifampin-resistant Mycobacterium tuber-
culosis and for the identification of the M. tuberculosis complex. A multicenter study
that included 5 laboratories was performed to evaluate the line probe assay in compari-
son with the in vitro susceptibility test. A total of 406 mycobacteria isolates which were
composed of 103 rifampin-resistant and 230 rifampin-susceptible M. tuberculosis isolates,
and 73 mycobacteria other than tubercle bacilli (MOTT), were subjected to this study.
All 333 M. tuberculosts 1solates were discriminated correctly from MOTT bacilli by a line
probe assay. Concordance rates with sequencing results for five wild -type probes (S
probes) and four specific mutations (R probes) for detecting the mutations in the rpoB
genes were both 100%. The overall concordance rate with the in vitro susceptibility test-
ing results was 98.5% {328 of 333 isolates). These results indicate that a line probe assay
kit may be useful for the rapid diagnosis of rifampin-resistant tuberculosis.
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INNO-LiPA Rif. TBiZ, V3= 7 & (¥
¥ 3 YEIZHET VI line probe B (LiPA) 12 & &8
HREBEOENIZMA rpoB RIZTF DRy b ARy MMEE
DEREFBHTLZF Y FTHHE8  RBICETS
EEZ, BETOBRTrSOHBETH I AHE
RFP AT A2 BEMISHETE S, S0, SHERLR
T INNO-LiPA Rif. TB O# HME% 40 L 72,

&R

1. HE#F

19TE2 AL 19941 COoMICKEETHSHE
ok, EvEEITERERR, ESHEERIRILRE
B, KRR RE TSN BHEE BB &
UM PR T3k 2 TF R H v 72, HEBEHOEY -
el 7Fa 70— 7HBEEBLI UYL 5 )y
L TERL O T Lw s AENREE: DDH < 4
TR TUTHRy FTITo M,
2. BRENEE

RFP I 2 5 H OBRTHBREBRIZ OV T, HHER
TIERNCOBATBREE (EHEE 50 xg/mil), &

O BT E B10F

BF SR CH O AEBRES I OHL (B
BRIHFES (BEME 40 pg/ml) FROTH-7,
3. PCRIZ &% rpoB BIEFOHIE

NIRRT 58 1/2 2 —FOESRML, 0.5m/
O TER#HW®W (10mM Tris-HCI, 1mM EDTA,
pH8.0) iBE L7, 100 CTTI04HuBE PCR A
Wiz rpoB BT O 26 bp WIRO /-9HI2 5 Kl r ¥
FFUBBLIRD 200 T I 4w -2 EH L IP
(6'-GGT CGG CAT GTC GCG GAT GG-37)
EI1P2 (5-GCACGT CGC GGA CCT CCA GC-
3 ) RO DIZ, 95T 60 M OHMEN., 55T 60
BHRoT=—0rs7, 2T 60BHOEHO KIE% 30
FA 7T o7z, BFIZT2CIZI05 MR -7, Boh
7R EY % LiPA REIZH V7=,

4. LIPAILLAEROHH

line probe HiZ Y /N—ANA T FLA ¥ -3 D
BFRIIESWIHETHZ, KESIHFIX0mm @A
Py AR A ) TR 2 LA F FAa-FENRTS
b, BRLVWEHTIZEAF VE# PCR B - OB TN
ATIVFAE-2a Y hEfrbii, F4 L7 DNA
TUWAN T+ AT 75 —EEBAP LT PTEY L &
BCIP/NBT 2#%* AV 2R THREHEL, ~1 70 ¥
A¥-2a yEEiE0.1%SDS # & SSC B % i
(0.15M NaCl+0.015M Z > 8+ 1T Ls) 2BV
B2TTITo?ze NA TV FA¥ - areg—iE
OMHREISICBEI S A7 A [AUTO-LiPA,
Innogenetics, ~LF—) FHW/A-, FEMLEEFR
# Tablel {Z7R L7z,

AM) y FILIRBERAT L 00T 0~ T E
HHREN YO - 7B IHED rpoB BIaF 7o —7
Ha— P ENT WD (Fig. 1), 19~ 23 BWOEE D & %
AEOMICERLA-EO S 7u—7 (§1~85) i
BPERNERERFEINA T ¥ A XF 5, LI O
BIZEEPFETRIHYE TS o - T RIS LV,
MATEHMELASHAERTHRETHOILIHED
R7a—7 (R2:Asp-516-Val, R4a: His—526-
Tyr, R4b: His-526-Asp, R5: Ser-531-Leu) # 5
To-=7OTIEESN TS (Fig. 2),

5. IBERFIORE

rpoB BIE T DIEERTIZ Gene Rapid SEQ4X 4
personal sequencing system (Amersham Phar-
macia Biotech) RV THEEL T,

= #

FIHE L33 S R T3 kD
INNO-LiPA Rif. TB & v MI X HHZEHOENE
R% Table2iURL 7, MEBEI T THBERTER
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Table{ Assay procedure

Step 1. Hybridization

(D Add 10#! of the denaturation solution into each test trough

@ Add 10#! of the amplified product into a drop of the denaturation
solution, mix with pipette, and incubate at 20-25C for 5 min

@ Add 1ml of a pre-warmed (37-62C) hybridization solution to a
denatured sample, and mix gently

@ Add a LiPA strip into each test trough

® Incubate them at 62T for 30 min

Step 2. Stringent wash (62 T)

(D Aspirate the hybridization solution from each test trough
@ Wash strips twice with I m! of a pre-warmed (37-62C) stringent

wash solution

@ Add 1ml of a pre-warmed stringent wash solution

@ Incubate at 62T for 10 min

Step 3. Color development (20-25C)

O Aspirate the hybridization solution from each test trough
@ Rinse twice with 1 ml! of a rinse solution for 1 min

® Add 1m! of a conjugate solution, and incubate for 30 min
@ Rinse twice with 1 mi of a rinse sclution for 1 min

® Rinse once with 1 m{ of a substrate buffer for 1 min

® Incubate with 1 m! of a substrate buffer for 30 min

@ Incubate with 1ml of distilled water for 5 min

cagccagcelg agecaatica tggaccagaa caaccegetg tcggggttga ccecacaageg cogactgtcg gegetgggge

516
[ R2 ]

526 531

Fig.1 Positions of S and R probes on the rpoB gene of M. tuberculosis.

The wild-type (WT) nucleotide sequences in the 69—bp hyper-variable region of the
rpoB gene are presented as described by Telenti et al.¥ . S1 through S5, probes for
WT sequences. Probes for specific mutations were as follows : R2, Asp-516-Val; R4a,
His-526-Tyr ; R4b, His-526-Asp; R5, Ser-531-Leu.

TO—FEEERICE R L AR SRR T
BHETHH, HBEEII0% TH-7,

THEREIZENI DT, B TILHER D & OFE R RE
HET RFPISHT SRR E T 7 BRI~
THEETFHSBEIER ORI 3, BEREERESD
CHL(RESN - ERBETHEREIN -, 4 HETH
BESNREE 33O £ 2308k RFP BREMTH
h, 103#kid RFP W TdH -7,

LiIPAILL BB L - HEHB3I kOB EE Table 3

WAL, BRRHERRT RFPREORFABMERLL:
1038£D 5 H 998 (96.1%) L LIPARBTOEREY
ARLA4H (3.9%) XF4Bo 7o 77 v Tho
7o —H RFP B 23089 99.6% (229%F) X LiPA
RETL—HLAERE (FER IO 740) Thaot,
BEMHARE LIPAOERF—B L do 2 &ICD
W rpoB BRIZT DRy b AFy MEMOERRT % H
i, BENAB TR TH -2l Phb 64 LiPA
THERMOTO 7 7 A NVERLIZABRIIRTHERO
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Conj. Ctrl —
TB —

51 —
52 —
53 —
54 —
56 —

CHERL 111

¥

R2 —
R4a —
R4b —

R —

LY

MBS £10F5

R4a R4b R5 blank
-_ o — ——
B N -
- - -

mm | wm | a
ST S

T | |

=i

Fig.2 Representative hybridization patterns obtained with

line probe strips.

The conjugate control line {Conj. Ctrl) provides an internal
control for the color development reaction. The TB line is
a specific probe for the M. tuberculosis complex. The S
and R probes are described in the legend to Fig. 1.

Table2 Identification of the M. tuberculosis
complex by line probe assay

Reaction with TB probe

Isolates (n)

Positive  Negative
M.tuberculosis (333) 333 0
MOTT= (73) 0 73
Total (406) 333 73

2 Mycobacteria other than M. tuberculosis

EEENTHo /2 (Tabled), T2 RFP ¥ 2 8%
HRBTREROXBRELR L2 2hb 5T LiPA
BERTASIZROER LS 224 7V No. 100 iE
SIIEHD I FZctg—~cCg PER (AS1) #F-T
Wite 1%/ TR REHILBELY FH 2L &,
H 2 7 N No. 1000 MIC 181340 ug/mil T H, RFP
BERMYHETHL Z LG,

BRI L ABSENEER S OET, RFP 0K
Hi% v b LiPA ORI 96.1%, FRMIZ99.6%, <
BD—HEILIBE%TH > 7,

] =

#HRFEREN (WHO) tERFERERTHES
(IUATLD) 1994 -t R ER CENHEEED
=L T AEHEBEL, SNRETCIZIBOELE BED
LZOEMIHE ST, MDR-TB O #E A L8
HEVEInwohdh, ThonBETCREENE SO
TThEEITTE) ATRREE 2o T D, FEEHERT
FEIRBEDI9TEOHEMY 2L B E, bHETYH 54
B &H~TMDR-TB OBENLAL T2 L4
Ll ols MDR-TBREZOEBIIERICHET
Hh, LML ERLERRERRELELTLRD),

— 42 RFP I OSEE I INH 2 SMiE & 0 &
VAT RFP MEEE LT LIZ INH Riedigy 205
ThW B BEOERLBEN RO Sz, BET
EEOBVEEEORE B X VERRSHERREOR
BRI TwA,

RFP OERSEE RNA R A5 -—FogH 7Ty
FEHIREESTAZEIL D RNAOME LK
BRIEZHLODEELZ SN TS, RFP MHEEZE
D%, BTy b E2-FLTYwE rpoB#
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Table3d Comparison of the results of the line probe assay
with the in vitro susceptibility test

LiPA profile [No. (%) of isclates]

Susceptibility (n)

Mutation Wild type
RFP-resistant (103) 99 (96.1) 4 (39
RFP-sensitive (230) 1{ 0.4) 229 (99.6)
Total {333) 100 232

Table4 Discrepant results between in viéro suscepii-
bility test and line probe assay

Sample Susceptibility LiPA profile Sequencing®
100 Sensitive AS1 511 ¢Cg (A S1)
144 Resistant Wild type Wild type
170 Resistant Wild type Wild type
294 Resistant Wild type Wiid type
322 Resistant Wild type Wild type

& (Capital letter in the codon indicates the change in nucleotide

sequendce.

EFO#HEREALZL KRy PAFRy MRRICER
RO, WEMRIIERSBAGR VW LORES
NTwv b, INNO LiPA Rif. TBid) /= AN 71)
FA¥ -2 a BT IIHETHY, rpoB RIEFD
FREIEHRETLXY b TH D, BEBHERTEH
333805 £ 3284 (98.5%) W LiPA ¥ v FTIEL {
RFP BEH T /213 RFPRMEICHETE /- (Tabled),
Lo LESRETHY Tdh o 72 4 #kid LiPA TREM®
Tuzr4n (HER) FRLAE, B 4BRIIDNT,
rpoB BIEF D&y b ARy MEBROEEERF TR
7, ERUEFHLNT LIPA L —HLIERETH 72,
I DBEIZIEREE, L LSRRI L BT s
THEY, FHHEII RFPRETH- /2. RFP WEFE
BO#S%IEFky FAKRy FMERIZERYBREHTE 2V
TEMfLoBEICbALGRE, IRLDOERIE, rpoB
HEFOAY ARy FMEROERCMA, HREROE
£3% /213 rpoB RIEFLUANORKEFH RFP ¥ 5
FTHLIERBERL TS, AL, Thky FAKRY b
B RBTIHFER - HEENHODPII 5%
BERFPHEEN S INLZ L2 HETILEYND S
ZEERRLTVA,
BEEECBEIMTH oo EHE230%D S 6 1% (04
%) 1T LiPA T 7o 774 (AS1) #RL7:
{Tabled & Tabled), EEENOFHEEL 73 /B
E# (LeudllPro) 37 LTEY, LiPA OBRL LR

LTz, BRI IMEUABRER A RERL
7o 7 No. 100 %t 2 RFP @ MIC fiid 40 # g/
mi (1%/Nil#c & 258) THh, RFP ICERED
L EE L TWAIETHLI LGP ot TDBEE
EEEIEREGI T H o 1o, FRERESMOPESEET T
BEWTH O ER(CERE TR TEFTH S,
Table5(ZARLAzE 9, BHEELERSALNLI D
F 12 Ser—531 (54.4%, 56/103), His-526 (7.8%, 8/
103) B XU Asp-516 (10.7%, 11/103) THh-7=, £
Ka—uynNET 7N A TCoEINERE @A
Rossau b ¥, 7V FHE TSN EEET W
Hirano 5 ®, HiETHHINL-EZH TR Liv
W BIFoa—F—- M TSNS % 547
L72 Cooksey 5V DML FMTH D, FTHSHT
BizXsEhY>&SR oI, ZOZEERIALDD
FrCiiEErRRERFRIAZEER LTS,
200 FIZERFRFOBERVPLIPAIILI D 6 FlR
Hah, ERGEERTOMTALL BRI NA, T
BERL RED7Oa7 7 ARERLM (L&) X, #&
FEFHORLEOREFTRLTEY, I0k) 2EE
T4 LiPA WL W EREOBRENTRETH L I L4550
7ro RFP W& EI KD rpoBRIZTOF Y + A
Hy MERICHEATRES 2 WIIREER R FHOBRINELE
TAIENE TN LOPTPhe-Sl4NBARRE
LiPA v hTHRUTELVWEIN - LAgE IR T
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Tabled Irequency of mutations in rifampin-resistant isolates reported by five groups

Frequency of mutations [No. (%) of isolates]®

LiPA profile

This study Rossau et al. Hirano et al. Liu et al. Cooksey et al.
Wiid type 4 (3.9 4 ( 2.0) 6 (6.7) 5 (10) 5(9.8)
A 81 8 (7.8 3(158) 6 ( 6.7) 7 (14) 1(20)
AS2 0 5¢{25) 1 (1.0 0 2 (39
AS3 2(19) 7{3.5) 1(1.1) 0 0
AS4 30(29) 0 (10.0) 3(3.3) 8 (16) 0
A 85 7 (6.8) 7(8.5) 2 { 2.2) 0 2 (3.9
R2 10 ( 9.7) 15 ( 7.5} 2 (13.3) 4 ( 8) 2 (3.9
Rda 5(49) 9 (9.5 8 (8.9) 1{2) 20 (39.2)
Rdb 3 (29 1 (10.5) 4 ( 44) 0 2 (3.9
RS 54 (52.4) 86 (43.0) 46 (51.1) 23 (46) 17 (33.3)
Other 7(6.8)® 3(1.5)e 1 (1.1)¢ 2 (4 0
Total 103 200 90 50 51

8 Refer to the reports by Rossau et al. 13} Hirano et al. ¥}, Liu et al.!®, and Cooksey et al. 17)

P AS1/AS2 (1 strain), ASI/R2(1),
SWT/R4a(l), WI/R5 (1),
dWT/R2(1)

®AS1/AS54(1) and WTI/RZ (1)

and WT/R4a/R5(1)

L, L&L, COEOERLFOBEEIISRBHLS
3WBRRIZE TN T dolz,

AUTO-LiPA @3NA TN ¥4 ¥—SardpoRes
TORFEFZLIZAELEYAFATH B, INNO-
LiPA Rif. TB ¥, ®#HDAFH PCR 2L 5 rpoB
REFOWIE (3BM), 0% AUTO-LIPAIZ L B
EROBH (28M) FCHSHMT RFP oK%
BETELRAEXY P THa, MATHEEEEOLET
98.5% L FWIHEV—BEE R LIz, 1993£IKED
CDC IR - At ¥AM M EED LT XTORE
B AEMUAICBERED S L ILHRETRETHL L
BiE LD, bAE TR, SN RS 8
BLUERBRZEIBIIEVTEY, 3 XTOBELR
BELNBITIIR( T 24 2EL Twi, LiPA
BEELRENED 1 oTH5 RFP N T2EEH %
BSHTRETEL I LD S, WRSEIPEDEE
WA TYH CDC DAt a4, TOMRAIZEK
DB THEEIERLELOLNRS,
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IHETIHBAFROAYELEETHHES
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TAOL) ) DHESL SN, TR AS e H
WAH LWEREORBELIEIZLA, VBERORK
HHZET L WEZ LR AN EET DTSR,

1. AREEMETERELERATL

1) Mycobacteria Growth Indicator Tube

(MGIT, Becton Dickinson)?®?

BHEBEFEICHEE ¥ o — 2 B e
BB AT LThDE, HEMWETHLELVT =7 4
{LEWEEBEOBCRETENAREN T ICELER
TALN, BENFETTEFOHXEFHEINL, B
HHEFE L, RiMhOBEFRELHBEL /oL SEEIC
L BEEORKMEFZME TS, #HEIZ3650m
ROUV A4 NI F—F—F720RER UV
HTHETEL, 1 rFaN—F—FRWNAAE
H &R MGIT 960 (1 FjRl B 3 12 @HE D

FEHT R R R AT ARSI R

T fom|

T EBEHTL) SHEBIRATEY, CoOEE
FEATAHILIZLVERBREZECTHEL ST
ABBETLIHERTBR T A LB
72, BE, HEOBRE~OEASPEHEINL TS Y
AFLTHL,

2) Septi-Chek AFB {Becton Dickinson)}*
HePRBE & EITEE M D A & 7 BDIEM 2 AT A
Td b, HHTEIE Middlebrook 7HY % FHAE 5 &
L, PANTA L RBREMELZEA TS, AT 1
Fizid s EOREAEH (SR Middlebrook 7HI11
FEF I, IR, Fa 2L — FEKEH)
FEH SN TA, BEIZsET THEL, B
Wtoao—OFELBESHFTOBORET 2R
¥ 5,

3) MB-REDOX (Biotest)®

LT, vV r—%— (Fr5 UL %
HWwi-HBEE#E L A7 A TH L, HBEFSOLH
HAEE L RBRE IS Uy - —
BRmARE 2 FEFRBIIEDLD, HEFIT
SR L HE (formazan) HREREOKIRIZER
ENMad, BEIlLoTiIgERErERTAI LY
Hb, BrHCVEEBRENESTH S,

4) BacT/ALERT (Organon Teknika)®

FEEH A EE e -2 B BERE A
TLTHD, K MVORTIZRERA A &t —4EL
Wi ohTEBh, FEROKETREE A ST
W, MHEICEWESE SR REFAGEZSEAL
LB —BICAD, KITHETLEZIROL I ER
EASEZ D,

CO2 + Ho0 — HyCO; — HY + HCO3~
H" 4+ > OBEFET Y L4 —idgkEicEDb
D, BENICEBIIRS, JhiZf v Fan—¥—
TR AATEHEEREEBTH D,

2. HLWEREZICIIBREMEL S ORBEO

by 1
M hE % R & L /- MGIT 8 X OF MB Redox
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£ 1 fE4 ORI L B 58TIEHER HL 4 & OFLEE R O 58
g OB OB B (%)
ST BERR (n)
MB Redox MGIT 2 % Ogawa MB Redox+ 2 %/MI|l  MGIT+ 2 %/l MB Redox+MGIT
MAEE (133) 115(86.5) 122(91.7) 87(65.4} 124(93.2) 128(96.2) 129(97.0)
MOTT* {70} 62(88.6) 63(90.0) 46(65.7) 661(94.3) 64(91.4) 69(98.6)
FET(203) 177{87.2} 185(91.1) 133(65.6) 190(93.6) 192(94.6) 198(97.5)

MOTT* | JERSEMERUEE

E 2 LUORELAFLTHETTRLE
HHrLOMBTTCICELLAYE
WM FCIELLTEHHY (6D
SRR ()
MB Redox MGIT 2 %Ml
EFET (B0) | 16.1(3-42) | 15.9(3-44) | 25.7(7-62)
MOTT*(42) | 11.0(4-50) | 10.5(2-53) | 19.4{4-70)

MOTT* © SES B MEITEER

VAT AL DR O EEE L R S 0N B
ok EREE L 2r. 3 B FEETORTHI OO MESE M & KR
LB e R ISR LY MGIT 7:13 MB Re-
dox OREHFIL/NEE ESEFEIIEN 72, B
UM TEOEILVHETH - /2, TOBFIE
HEREORL O TIFEHENBR TLERTH 72,
%72 MGIT $£7:14 MB Redox # W5 Z &2k b
ANEL D 1 EMRE HERERETEL 2 L5
Mol (F2)?, IO MGIT i/ HEE+EM
LTwB I e bERIIEMrEL LI E, Rl
BRIE AR TSSO &, B ISR R DS
BHRBZE, MGIT 0B FRA LB SR
FEDHEIEHEIRE I L EhoiFRIE (A
Meahzbob#&FEZL 5, £72 MB Redox 22T
LiffErETH WV EANBT R TH D, BMEIIRL
Twv %A% BacT/ALERT MBI B L &t %
TIZEY A HEIE MGIT 3 X UF MB Redox & [F%
T# D%, Septi-Chek AFB dFE Dt EEL Fo
PR O S TR ZF 15 LYY,

3. In-MPB64 MB LAV IABIERPOER

@ OTEER

A4/ 7a% 5T 7 44— (ICA) (IHETH
HAeBWEE L TEHEIIER L TE L, MPB64 iR
FUIHEAEBIC RN TH Y, ARSI THEERY
[ XD, HI-MPB64 £/ 7 O —+ VLEE B
W72 ICA (MPB64-ICA) WHBHEHEN O/ HO
Fou b THEY, RAEZHTHBREREOY 7L
e LR @100 g ¢ % B MPB64-1CA H1 &

MIEATAH I ECLDBE (150 0R) (FREE
Be@iTE s, NREREAEEEFRO&NII L
HT&5%,

I. RBEREICL2HE/RO
L3 32 B

BER O SITRBENTEED DNA ®° RNA
LHET AHEMARRSNL, oY —-nEREY R
W4 aZ S BB TH B, WIEHE (10° ELL)
TREZIIBETESE, Ch6OFFERIELOHTEH
THWHENRTED, SRR ZHEY ORI A E
LN ERSINABITIHICADTH S Z EVHRE
ENTWD, BEEREOOOF v b2 34
POHRIFEESLTVDS,

1. HEED X v b

1) 7rFUaz-v4anszF) 7 (A a1)

PCR R IEETH Y, HHEREF M.
avium & M. intracellulare WHRFEIEDI28HDF v M T
bbb, BREMHORIIE, 6 ~ 7R THRRBRIIKT
T4, HEFTAVCHASLZZIOF v FOREBIKE
BIVET TH 5, F-MoOPBEEEREL 54304
OEMPENE L s BERREED s A
W,

2) DNA 70O0—7 54 -MTD (P45 8%)

HHE o) A — A RNA (rRNA) #IET A F
H£THD, Gen-Probe #LTHFE L /2 MTD Eid g
EREF L RNA BV AF— ¥ AVAHIEETH,
MEHRE % 3 ~ 4 BRI TT10° R RNA %IRRT &
Bo MMEEIZI0MUT ¢h Y, 23MMOHEER & ih
DERICBE T D L AEEGTRS b E
vy,

3) LCX M. YNl oAa—L A &F14FI -2

(F14FK v 1)

LCX 24 A 7u—7& DNA BHEETHD
YA —F 2 BT DNA 28I+ 2 FiETHBH, B
L, R DNA O 1 REIAFN LR 2 R0 70—
FHELSL, 2w TTO—T7EOBEMIIE PCR TIE
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— Bk A - TR 4 H

R 3 VEUEEELERPLOBKRB L
B L OB
FCR" MTD
BE R M #

Bt BetE BB RAtE

BRI - R - AR 21 122 0

EIRRE T - IR - HE 5 5 7 3
MOTT ¥ #mt 0 18 0 18
WHME - R 1 2 1 2
ks O e g 5 77 4 78

u:

+ 32 103 34 101

PCR* 1 IS6110 B % 79 4 w— & L2 PCR

¥, BBICEEN T F— ¥ Tl s¢ 2 A% DNA
TEWT B HKE S IERIIRI L MR T
Wi BB (330 CFU Tdho /o,

2, BBFEME DS OBEEEORH

LR O 1S6110 ) 541bp DNA 2B+ 27260
PCR & MTD DRHIEE & #3KiE & Septi-Chek i
WL BEERE A, BIWRLALI G B
BRI IIZEFB ORISR LA, &K
Fid - REEBFMEMI T PCR £ 7213 MTD TR %
IR FAS DL (e, L LEREICHER S
Poln, Ty 7 arE i LCX oMY "
LEETH L, B 5 REREIRE: OB 1Lk %)
NEE D@D, JEEMICLZEREFESETSH
5o

3. BEMEEEONE

DO NS & AT -SRI 4 2 J[H
IR TORIOOEMY > 7 vd s (5.6%) 0 s
WS, BBERIIINA TEBRMES b s
7z, HFMREZE 3 AT, MR TEROK
AT 7oA R, LS BT - IBEREE S
KEGUESEONRADD, O LidERYITH
EERE T LLENBLIEETR LT b, (D
HOBIREERFIFNFRAPERLRETCH Y,
WEEMBETKIT T2l TE R v, XEHD
CDC bR D A M EAH LTS, L LIinig
BMEMHEDZEOMEILRL ), BEBEOBEFTA
LIER LD B L ORROHETHR T A X
BEOBEICIFCADEEbLhE, JowFids
AFDOFCEETHY, BEGEGHERELTZEL
SOGOBREMH L L O TRETLZI L 48D

By
Im. & & 2 % 4 & B
HEW S T — 17w GEE I TR HIV g

39—1(703)
R 4 HEEHOEHRSEARREE
WoE o - :—atﬁﬂ%r&!ﬁ {pg/ nt)
BEREE BT LVER
LAV TYE INH 0.1, 1, 5 0.2, 1
W77 ¥y RFF 18, 50 40
99+ 3F PZA
b P e SM 20, 200 10
THE TR0 EB 2.5, 5 2.5
Aty KM 25, 100 20
AL TA CPM 25, 100 20
e S ol s EVM 25, 100 20
TFF+3IF TH 25, 50 20
HAf k) Cs 20, 40 30
NEF I/ H)FAEE PAS 1, 10 0.5
LR7O%4H LVFX 1.0

BEOHM THAIMERMER I L 2BEHABENEREL
TWwaY RIBENELERTHEA V=T VF
(INH) V77 >»¥ >y (RFP) # 8L EHOE
NI S L CW 2RI L 2 Th Y,
Bl oS WIBEES RS S Twb, HETHHEE
OEHNIMIME L EE L T AR IC L 2 BEH%E
ZLTBIEANRETUZBOEER T E T > Tw
5,

1. BERBRFEESHIHOBRShAEE
TERDHD 1 %N E v 5 ERIKE TR ER
20T, HwTwh HiE, FREESLHEREC
DWTHEEMEOE IR+ ZCERSURI»S
Holz, HARBEHRE S TII9964E - EHIMHE R
BMHEEGYRE LT+ ER, 19974 6 A2/
BEirHO2 R L VERRES RS- L
THRFELL ()Y, ERELOBVIRBEEY
1R L7 &, Canctti 62 X WEF3E X R,
FNETHOUON TV A2RBENER AN LTS
Ho THEII VT, MEROFES 1 %I
ZHREL ~ 2 5 AR RSZHATHEE THED S h
LHENRLETEZEZNLTHTHEEOEEH 1 %4
WAEREN, 1M ErHEET AL LA, B
e, L CERBRTEHREBEE O RE IIE T
A—h—-FHTCEBPTH S,

2. EXRIEW S LU HEEIC L 58

AE @ NCCLS 3 EHEZ M ABROBEERD
BAAL I B M Cid 4 { Middlebrook ) %8 K i 3
TS M OERAHEEL Twa ', MGIT ¥ X
FTOIEGGEED AT ATH D, MGIT Ik &3
BB O #E 12 BACTEC $HiEE# % v T
Frofzd 8oL R CHEMT 2 Z e i,
F7:5~10H THRODHENWETDH ), FEBES
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F 5 EHWMEEHEOREIIMS TS
BRETFOEROHE
e wr WEFORR  BERES
HAEER R®IEF (%) (%)
INH ka6, inkA 92 8
ahpC, kasA

RFP 0B 95 5
PZA prcA 97 3

SM rpsl, rrs 70 30
FQ* oA 70 30

FQ* . 7rdnx /o

HREE s L THERE~OBANRI NS,

3. NS T 2 RETFOER
FEHHOBERIHEERICAET R ERERIZL S
LOLERENTWS, IS OMERITES &
A OEMFEAICEINTED, HEPIGERS
3, EMEOFEATME Y XRT L2017 AR5
FrEzoNTEY, ~HHEFACRSN AT TS
A I Fo#okGidey, ERMECEEST 5 &
F-OEFFEid INH, RFP, SM, PZA, EB, KM, 7L
F0¥ /0 CiMETEOLNTEY, LLTOH
HIMIAINTEL (Ro), WMEICHES 4 5B+
DEROBEIZoWTYH, DNA F v 7E®, 74
IO = TEEY, = O L SASEIIER R B
Nize —EOZEHRNIOWTIZEEIZF v M X AR
LUTHEE 2o oA, KERGOEFIIHEO S THE
L DiHEORESREI s TWwaI i Ehs, H
FOBREIZBHTEAETIIRESIIERASEYS
THHIo

B bH 7 e

19934 (XK E o CDC EFMMEFI L ¥ —)
i, BEREOBY L ERLEHEO OISR
HORIE & B MR O RE %300 LINICHERE
HRETAHI L FRDTWA®, LA LBHIED/NING
EHIN L AMECIEEFNEERT LI LIIAGARET
Hb, FETERO P TELTREIINERO L L E
HLTWBEIIARZ T TH A, MEEROEFDME
WERERNTL S ORI L IR TS
ﬁ%%ﬂ@#lum&ﬁﬁmkuﬁi%f,ﬁﬂv
BZHRBOBRMOERKIZL L), RE0BA
PEFND, MARASHOFEDELRED TSI
bbb PEETHL NS AEOME~DE
AEHEZTWIEDLHEETH A5, EAEBIILLHE
LWEBEEHOEE*HLETLLNTH D,

HEFOFFERLBETFTRHVREDORR

— R E AR - TTE4 B —

HERRLZLHLDOTHL, HICHBEIEEIRRE
ThHHW R IBBEOCED LETH D, N
B FEFECEERRLEAFOHPFREO—2LE
AHVARETHY, PHEIBREERZ D EOR
ERICTENDLLDTH A9,

$ £ X B
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1997,

2) [ ilﬁ“ﬁi{"“ BEEEEHE AT - i L v
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H AR BIRE ST EREERHER2IT S O #
BERER OB EFE ED S, 200045 A
BETAASHR S e, BEEOKIELEE ML,
Wiko B FHE, WEEHROEA, HBOHEI
& VB EEOEN - [fE, SEEERcL 22
[, BMEOHMEETESL O L VIEE HEER
EfRFHcAE IR, WEDEM EEERNENEI
M, FMLOREE L EROBREZF YD L il
ARbETHEEATXERMCOWT LR,

T iz

R ARERS §2 1950 B — Ry TIT STl
K, DML L REEF OB U TECE
DRENT &7z, BthDUER 20 FrEARL, £
MU EEIC R & Zillspr A bz, EEEO9H
HEBAOMEE B A, SREOMBREFIAL
SEEDIREE DR - FE R BB e S A
DBIEF 2RI T A REHMIRE L Y IIBEICE (DK
RTHEREIEY AL TS, £-EHET
HHBREICOWTH, TN TOEMBEEL L]
RESNDEESF B ABHIRES» GREINL, &
DL I LOREEDBARSRERDEE L & H
HY, EROMECEZCbTwEFE2NTELD
L LHMEREIRRSOWESHUERIHT A,
CDELEZT T HARERRES TRV E RS
M LERSTUWENREZEHL, BREOHIIT—
X T IN—TEEN, 1E£U EChA QR % 2

& -~ B Jt‘ ‘li\
by & A
Chiyoji ABE

FTHFICHBEEEYEL, S5 ICTRREEEER
HNEELSOZAOMTHRI LML, MIBREREER
HAREAWE LT 200045 AICEBE T2, 5 1R
S0, HiLORIEEOBE A KB LREERD
BEHSH D L LUEICH L), THEREMRES
i L LTHRE

1. R&¥EE

RREOBRT, EEEEHEL TV 388X
ELRLELYIIMELREKOPIZEEIN T2
HEEZRA LT 5, Hl S - MEDKS L
HREL, FOPORBEEECKRIIE L ) REFH
ZERPICF LSRR L B,

HEEERE I o Y — L REDHEE OBV RIE
FEAIELHY, BECEREMEEEARI RS
REHMOEMBERRIL, —ROAIVEES-Z
EDEESINTVWS, BEHLH® - BEL v~
2L LEORBHTEEZX Y EFy FPRTITY LESF S
5, FHERS T, 8BRS S EEREOIRE
ELTHE  BEERHEL Twa, FOEHEI
TV —NREDHBRIETH Y, S{F -
MEEPRLAELEEEL 2ETH L, HRER
SHTIIRER MO EMRBICOWT LN TW 3,
FREENOELNEICIOWT, kHO2=2TN
EFBFLLTEERIN TS,

II. BmEMHH

BEP SRR L 72ERIGEW 2 & P IIREONE
EERRET 50 A THETH B, HLDEMIL, A

FERLT Ry 2 R R R T IE R S
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FHEEL, FMEYVTHNITEESEIRBALTLS
VRMEFEH D, HEDHARBERIZTRTOREN
BORBEEERT LI LR THNL, BRES
PEDMERBHICT L, Lis - T, BEHHH
BHRREAOHERZTBYDEMICES T 2 BICEHE
MORFIT L TERMBOER LT <ETH
b
ERIEEEOH 2 & BCREEICY D LS otk
DERFEINT W2 F = v 7T 588D 5,
ZHI LI, BE~OROEHIFRIILFRTOEE
Z 5. BROARKSEMEIZO W TIEg O TH
NTW3, HELERE L CREOPN ERE 3
ABHOMEL TS,

. MEDRE

RBMRE I HE 3 B AR T ERER L, TR B LU
FREZIT ). 3MOEFREHREDBEIZ, &
B L UREBMELITH> 8 LidBD RIS K
ETHOIREET I EAFTE S, 3 EOEHK
BEB L UEEREICI, 2R EE:
1T 2 & TE 5, I 3RBBIRTED S
Twab,

IV. E%EE

INFTHAFETIIFRO—EFEFMLBEHER S
A A5 2AEHERT B HBREESM SN T W,
L LE»REE RIS —cam L Twa b
Tid% <, REMLICE N R L IR BLNDL S
EDEILENT 5, MEDEE & RoHIcnE L.
EHMEL L BIRREICHT 5, SOBOBIREIIK
B2 (ATS) TLEHTWEILTHDY,
MRS BEREIRE) TLHRELTWE, LR
BHETHREMER L2 ZCHBAIHERRTRET 2

ZEILHAERONEY, FOBAICLHEL- &
WAEL» S BFEARFEM L, BROMEE2T 24
kb,

LB D1 Ziehl-Neelsen (Z-N) 3 & 8%
EXRVLNT WS, BEPICEI DGR Z-
NETERELTESFH B, TS, HRE
T, PMBAIBEEWHREFORICH L PRIk T
RIZBIEPLAFBLEL LW E, Z-NETIZ
1,000 fEdn K TOBMEITH L, #XETIZ 200 1545
RTEEVINOTHBEICET LM LEHETELC
L LENEOEHEED S, 127, FHRETIE
RBLUEEFR-TRZBZIELDDOT, Wl HE
PRE (BARERIC LAGD) 3 Z-N LT 54
Bhhb, Cogh, BRREEARY Z-N femalh
ThY, BEHEREe—2 LTBIHIHEIYEST
b5,

INFTREREOERE Y 7% -SRTERL
Twfz, L LEFRTOBEBUIIHE ORI AL 8
HOBHEIZ L VEFTIOT, @H < T LER
v, FRELDBA, HEBICRBET W LE+
BOE»EE > TALNDS, TFEEERENRS. T
2, A7X—SRTOERRERLOMEEREZ 1 +,
2+, 34+TETIEICLE (81), JOFTIIHE
HMETLHYLNT WS, MBI, R EERE
DAL EFA ORTEEREDHEICHY 7 X —5#
PFHOTWAED Z 2 Th-7T00, ToBs, 1+
7¥—2%, 2+ii5%, 3+E9BLEFHEABLT
BEICHWA I TR S 2 THESI MBI
T2, CRETHY7X—-1FERRLTWIM
B+ LR L, R—ofE s o gkiEAZEYVET
P, SREL LROMEITHERET A2 LiCL,

V. ERIRE

HILE ) B W RER R 2 1L - %L, &F

®1OERICE T AR B EGEREE

SR % WA Ziehl-Neelsen j# R
{20015 (1,0001%) (77 %—5 5
- 0 /301 % 0 /30041 9F GO
+ 1~2/7308%F 1~ 2,73001% %7 Gl
1+ 2 ~20,/ 1018 1~ 9./ 1004%F G2
2+ 22071018 =10,/ 100185 Gh
3+ 2100/ 1 HF =10, 1115 G9

LT BT %R
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NIMELRL, MBEOALBRMICHERT 22
EIlH B, F2OLHICRBREKISE LSRR E
L ENBETH D, EHEMENBE i
Mycobacterium  fortuitum < Mvcobacterium
chelonae s EDBRAREH II/BE LV L7 LHh)
2T SIEPIEA S, FOFILEERN T 0=~
ACHRALIZWRAD A 61D, Licdi- THREE O 518
ZM7e o TS, MHEMAIEMZI B Lz kY, 7k
BiLF P VT ADBER TELINHE{HZ L
PEETHD,

HEREREM ON-TEFL-L-v 254+
(NALC) # K72 NALC-NaOH i#i2, Rijwms)
I BB ERE O L A ER 2 AR DY,
T DEE RIS LFETHEY, &
DFEDHILE T RARE MR T 2842 0HET
HY, PEMBICEBLABASLRERIEIEZ 2,
NALC-NaOH ZZiZF#EMETLHW60TEY), i
EIRHTHRBR L ¥ OSBRI OFILEE L L T
Tiwxd, 2O NALC-NaOH LBk IR D A7
L3 EHRBAEL L UBBBEEICHV LS,

1993 #IZRE D CDC 1345 H s LUvE s
FZEOHRE 10~14 BLIWIIC, EHEZHERBRD
FERZ 30 HLMICHYEICEHET S L) 85 Ly,
BEWRDP LOMBRE O HMEROEE I TIET
LEFE ORI LB AR 1T 5 ) A TEETH 5,
DAYETE, I FERLTWA I i b6 Eof
ErWE I LI LEBAETH ), BiFEHhoE
AZBIRTH 5, BIFELOERMZE D AHEL
HTE (F2), —HIMSHTHBETE TR
WTHRTI T OIBANHFELREIN TS,

FHRAEAREE T3, B BRI b & IAEE i &
IRTOHCLIL2EOT 3, BEENZES
RHEE G ORMBEL KB D), 3EOSEC
ARSI & s % 1 AT DM 5 2 X AT e %
REREOH T &9, BMIFEDEANZO>NTHER

285

TRET 2UE»H 5, FliE, O3IF: LHE,
@2 mEm#E+ 1 FOAEH, @1 ETHE+ 2 mIpkE
#h, @ 2 RIARREEHh 4 1 mIBEsEML, 7 KR T 2,
TRFRIZ & - T, I TOREL 2D, EHRISHE
DAZEHTEILEHEITWAEZIALHAL LW
WTWwd, L LElREho A #TIE, B
WE T & 2 W2 (IR B ) 22U 2 R ED
BAEL LI &, FEME ISR o
HEARRRFCRB SN2 BAHYPDH 0, EHEICHT 2
EREZM e R->THET AP S D4 M
Birks,

N E TAFRERR OB DR ERIRE & )i
B L 2 ERENRFCINHEINTEY,
FIRBIZE L T w2 L S EEh D B EN %R
HiCHRAEE AV 2 EREEV, BRFDORED
ERRE R L ANED A T L v, 7277 LIS
TS TW 2L b5 T, NIEETEREE
POEET R VIS IEAREIC L DiEH L B,
£, EHEOP ISR T BT E T L
B THRE LEVWEITETL22LTH 5,

VI. SEEREEOER - RE

I E THEEE ORI E ZEE L TIg#S L cdkit
FEMERICEDTTLINTETEY, My
TL2L ZCORMEREL Tz, BESTRBIEY
HOER L, VB ARO[ E ORISR
Bz e A LSRR RS A, BRIcHE
BREICHCLA TS, BIET2RCIREILRE
RHREOS TR HETH LY, FELARAY
i - BfbfERRE L e TiTYv, 2R L E
REBAICHI T L EDERETH 2,

itk Ag st iz, BREOMREEFIBE L%y b
DERAEZ#O TS, Thbh, T¥27ou—74#
BB L OF Mycobacterium aviwm complex ¥ v

H|2 YOI L A58TRIEMEL 2 & DS O 45T

SR g (%)
STEEE (n)
MB Redox MGIT MB Redox
MB Redox  MGIT 2% 5 o0l + 3941+ MGIT
SEGE (133) 115 (86.5) 122 (91.7) 87 (65.4) 124 (93.2) 128 (96.2) 129 (97.0)
MOTT (70) 62 (88.6) 63 (90.0) 46 (65.7) 66 (94.3) 64 (91.4) 69 (98.6)
& 3 (203 177 (87.2) 185 (91.1) 133 (65.6) 190 (93.6) 192 (94.6) 198 (97.5)

MOTT : 3EaS B fime
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