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that type I IFNs are also induced by nonviral pathogens, such as
bacteria, mycobacteria, and protozoan parasites (11, 31). In the
case of bacterial infection, type I IFNs seem to have opposing
effects depending on the type of bacteria (31). Although exogenous
type I IFNs show protective actions in response to infection with
Salmonella typhimurium or Shigella flexneri, the protective effects
of endogenous type I IFNs remain unclear (32, 33). In contrast,
endogenous type I IFNs reduce resistance to Listeria monocyto-
genes infection (34-36). During infection with the protozoan par-
asite Leishmania major, these exogenous IFNs presumably have a
protective effect through the induction of inducible NO synthase,
although the involvement of endogenous type I IFNs in antileish-
manial immunity is less clear (37, 38). Following infection with 7.
cruzi, administration of exogenous af3 IFN was reported to reduce
the number of serum parasites (10). However, a subsequent study
showed that IFNAR1 ™'~ mice were not susceptible to the infec-
tion, indicating that endogenous af3 IFN do not contribute to the
host defense against T. cruzi (39). Thus, the possible roles of type
I IFNs in antitrypanosomal immune responses remain controver-
sial. In the present study, we have clearly established that IFN-8
produced by DCs and macrophages contributes to host defense
against T. cruzi. Thus, endogenous type I IFNs produced during 7.
cruzi infection are responsible for antitrypanosomal immune re-
sponses, although the MyD88-dependent production of proinflam-
matory cytokines overshadows the effects of type I IFNs in normal
mice. In the future, it will be interesting to investigate whether this
mechanism also applies to immune responses to other protozoan
parasites, such as L. major and Toxoplasma gondii.

We further analyzed the mechanisms by which IFN-8 exerts
antitrypanosomal responses. The p47 GTPase family members
control innate immune responses to intracellular pathogens, in-
cluding protozoan parasites (27, 28). Expression of p47 GTPases,
such as LRG47 and IRG47, and of IGTP is induced through the
activation of TLR and IFN signaling pathways during infection
with intracellular pathogens. Mice lacking LRG47, IRG47, or
IGTP have been shown to become sensitive to infection with L.
major and T. gondii, indicating the possible involvement of these
GTPases in T. cruzi infection (27, 40, 41). Indeed, LRG47-defi-
cient mice have recently been shown to be sensitive to T. cruzi
infection (42). We found that induction of IRG47 was impaired in
T. cruzi-infected cells from MyD88 /" TRIF ™™ and MyD88™/~
IFNAR1™/™ mice. Knockdown of IRG47 in MyD88™'™ macro-
phages led to increased intracellular parasites. Thus, TLR-depen-
dent expression of IFN-f probably mediates antitrypanosomal
responses through the induction of IRG47.

Recently, MyD88™/~TRIF™™ macrophages have been shown
to produce IFN-B when infected with intracellular pathogens that
escape into the cytosol, such as L. monocytogenes and Legionella
pneumophila (43). In contrast, T. cruzi-induced IFN- production
was not observed in MyD88 /" TRIF ™'~ macrophages, although
this parasite also invades the cytosol (44). In the case of the cy-
tosolic escape of Listeria or Legionella, dsDNA from the bacteria
is responsible for the induction of IFN-f (43, 45). In contrast to
these prokaryotic bacteria, 7. cruzi is a eukaryote. Therefore, it
seems less likely that trypanosomal DNA within the nucleus is
exposed to the host cell cytosol, which may lead to the observed
absence of TLR-independent induction of IFN-B. Thus, recogni-
tion of T. cruzi invasion is mainly dependent on TLR systems,
possibly at the plasma membrane or in the phagolysosome. How-
ever, even in MyD88 ™" TRIF /™ macrophages, the gene encod-
ing LRG47 was induced after T. cruzi infection, indicating the
presence of TLR-independent mechanisms for gene expression.
The mechanisms for the TLR-independent induction of this p47
GTPase are currently under investigation.
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To date, TLR2, TLR4, and TLR9 have been implicated in the
recognition of T. cruzi-derived components (6, 14-16). TLR2 rec-
ognizes GPl-anchored mucin-like proteins and the 7. cruzi-re-
leased protein Tc52 (6, 46, 47), whereas TLR4 is responsible for
the recognition of glycoinositolphospholipids (15). TLR9 is also
involved in the recognition of the CpG motif present in T. cruzi DNA
(14). Among these T. cruzi-derived components, glycoinositol-
phospholipids can activate the TRIF-dependent pathway to induce
IFN-B via TLR4. It is also possible that currently unknown -compo-
nents are recognized by TLR4 or TLR3, both of which use the TRIF-
dependent pathway. Identification of such components responsible for
the induction of IFN-$ would provide important insights toward un-
derstanding innate immune responses to 7. cruzi infection.
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Table 1 Reproducibility testing of the BACTEC MGIT 960 AST system

No. of results

59

Drug No. of results agreeing with SRLN Agreement (%)
Isoniazid 53 53 100
Rifampin 53 53 . 100
Streptomycin 53 49 92.5
Ethambutol 53 47 88.7
Total 212 202 95.3

Reproducibility was assessed with six strains of M. tuberculosis in triplicate from
three separately prepared inocula (i.e., nine replicate per strain).

Table 2 Comparison of drug susceptibility test results

No. of isolates with the following results

Drug SRLN R R R S S

MGIT R R S N S

TH10 R S R R S
Isoniazid 32 0 0 0 18
Rifampin 18 0 0 0 26
Streptomycin 20 1 1 0 25
Ethambutol 15 0 4 2 26

SRLN: Referee results of the WHO/IUATLD Supranational Reference Laboratory

Network
MGIT: BACTEC MGIT 960 AST system

7H10: Proportion method on Middlebrook 7H10 agar
E

Table3 Comparison of the results with the BACTEC MGIT 960 AST system or
proportion method on Middlebrook 7H10 agar with the results of the WHO SRL

Network
Sensitivity Specificity PV-R PV-S Agreement

BACTEC MGIT AST

Isoniazid 100 100 100 100 100

Rifampin 100 100 100 100 100

Streptomycin 95.5 100 100 96.2 97.9

Ethambutol 78.9 100 100 87.5 91.5
Proportion method

Isoniazid 100 100 100 100 100

Rifampin 100 100 100 100 100

Streptomycin 95.5 100 100 96.2 97.9

Ethambutol 100 92.9 90.5 100 95.7

Sensitivity: Ability to detect true resistance
Specificity: Ability to detect true susceptibility
PV-R: Predictive value for resistance

PV-S: Predictive value for susceptibility

HWRIESII-E LI, RE, FEME —3EF, PVR,
PVSIETRTI00% ThH o7z REEOK RS MGIT
ASTE E o7 AHTHY, wIhd 100% THo 7o
SMIZH T 5 BREHRETSRINOFH R LR
7o 7-BARIE MGIT AST L LRETEREN 1T 2
iz, FRHMDH B 1 #kIE SRLN DFERD W2
MGIT AST TREEM & LT, FO#kIL SRLN Ttk &
FELIHEHEETRZEE L HE LTz (Table 2)o
Table 34ZR L7 & 912 SMBEICET S MGITASTB £
UHBED SRINDOFER L O—FHFEIZ97.9% Th o726
EB 2§ 5 REMBAETSRINOEE L A —H DO

B %R L7- B HRIE MGIT AST T 4 #%, HEE T2 #k&E2
% bHize MGIT ASTTAR—H THolzatRiTVTND
SRINTCHRHE L HE LD REHEHEL TV,
—FHEETR—BROEREER L2 2% b SRLN TR
SHLHEL-EETH ) BEECTHELHEL T
720 MGIT AST® SRLN DR & O —BRIL91.5%, K
BEO—EEIL95.7% TH o7

MGIT ASTHERF 2 — 7 I HER BRI O RS
BAEONLFCIRELA-HHE6 H~13HOEMT
B, BR{ETT HCThol, —HRHEEOMERRIX
3EMTDH 72
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WHO/IUATLD & INH & RFP DS MMA O KE,
EZi, BHMEL 5% EICEDZ L, SM, EBEIAT
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LEREEE LTS, SHOEET, MGIT AST
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PV-SDTXTHY100% TH - 72 (Table 3)o T 72 INHB
L U"RFPOFFEREBOERD 100 THh o7 EHIZ,
SM® —E2397.9%, EBO—HEII5%TH N, 4
BHO—HEFWBLULETH o720 ZNODEREI
MGIT AST 7S WHOAUATLD OB /-5 EBE* R S
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DMEBET LA A Y M T, SRLNOKEZEHIHE L
IR TOBEBROIT -V IRAY v F—FE L THEY
BHELTBHY, SRINHO—ERKITT0% LT OBk
FORBET-NVIFRT v F—FETBHIEDRENT
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(&, SRLNDE ZIIHEy—FEN70% LT O L FHE
EHE» LB Lz,

SRLN DA & RA—F DR % R L 72 #k2¥ MGIT AST
L BEBOBETAK, SMORETIHALNL
(Table 2)o THHLOBEBHORBECIIRELEER
SRIN &~ L TWwi, EBOMREBETCA—H O R LR
L724%D 9 b 38RIZSRLNA T b 80% LT (78.3%
78.9%, 78.9%) DERW—HETH Y, —HOBRTIIHRE
BERREEHFICLVBLIEENRL ZEDRENT
Y O 1 ¥R SRINH D EBRAETI5.5% & Fv—E R
ERLTBRTH DL, TORIZDOWTIE MGIT ASTTH
FEeRERVELLPELERTH Y, F—ROHEHAIZ
Ph LGV SMOBRETHA—BOHEEERL 1 iR
SRINATO—HZFEIL94.7% £ EL, TORIZDVTY
MEZRYBELUIZPEUEETH ) A—HOHEH IS
Thbo

wwﬁ#%sMNWfﬁlﬁ%%mﬁﬁﬁﬁme
REEFERL Twb, INHE RFPOWMAEIEE IR
LSRRI TH-72h, SMEEBIZDWTIEH
EAMEIZIE SRINN D —HE MK - 720910, B2 EB

BHEBEEZBIILPELOEHTHEEEZ DN TY
ZTI09I ] Roberts 5 13 Middlebrook 7H10 28 K ¥ 4 %
HObhEEL2T-VIFAS V¥ —FE LTRELSE
& BACTEC 460 TBIZ X A EBREDIREIT66% % H 2
Loz HELTWEY, 4O MGIT ASTIC & %
EBMREDEEIZT189% TH Y, o 3FEHIZOWTD
BMEOBRE L EBELSPIBENETH 720 —F, Mid-
dlebrook 7THIOSE RS #1Z X B LR iE D B E 1 100% T
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HMEBOZHZ LV EBEHIT) C L RBEDHREDOAL
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BEOBDIIKRESBET L, AEIPOBEOBVHIE
FHAEDLETRUOZE, WRICEHELRTES TR
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E 3

HEMEME 55272072 WHOIUATLD O I — 7 4
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BACTEC MGIT 960 SYSTEM FOR DRUG SUSCEPTIBILITY TESTING OF
MYCOBACTERIUM TUBERCULOSIS: A STUDY USING
EXTERNAL QUALITY ASSESSMENT STRAINS

'Tkuo KOBAYASHI, 'Chiyoji ABE, and 2Satoshi MITARAI

Abstract [Objective] To evaluate the performance of the
BACTEC MGIT 960 system for drug susceptibility testing
(MGIT AST) of Mycobacterium tuberculosis to isoniazid,
rifampin, streptomycin and ethambutol.

[Design] Fifty external quality assessment strains of M.
tuberculosis provided by the Coordinating Centers of WHO/
IUATLD were tested by BACTEC MGIT 960 system, and
the results were compared with the referee results of the
WHO/IUATLD Supranational Reference Laboratory Network
(SRLN).

[Results and conclusion] Overall concordance rates of the
results obtained by MGIT AST and the referee results of the
SRLN were 97.3% for four first-line drugs. Agreement rates
were particularly high for isoniazid, rifampin, and strepto-
mycin (agreement rate of oyer 97%), but somewhat lower for
ethambutol, which relates to a lower sensitivity of MGIT
AST. Turnaround times from inoculation to drug susceptibil-
ity results ranged from 6 to 13 days for the MGIT AST system
with a median time of 7 days; this contrasted with three weeks
for the proportion method using Middiebrook 7H10 agar,

indicating that MGIT AST system has the potential to consis-
tently meet with the turnaround time guidelines suggested by
the Centers for Disease Control and Prevention of the United
States. These results demonstrate that the fully automated
BACTEC MGIT 960 AST system is. useful for the rapid diag-
nosis of drug resistant tuberculosis.

Key words: MGIT AST, Susceptibility test, Mycobacterium
tuberculosis, WHO/IUATLD
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| (SUMMARY) ZEHIRZHRBOEMI TR 2 5352
MOBEEAE 2 0k, M & JEEA TR (NTM)
L OEEER 2 Fliz 0w T, ERNEEATMEEETRE
Fv b EAVT, FEREFEEOREERAR. T
TOREN GBI BT ARSI EETREEENSE S
L, NTM BEF TR EETFRESR RIS L
Fe B L C ORISR SR — R L. B
|| EAEEEETRES v N A EERESC NTM B
| BlOBSwERCERTHL L SN,

(KEYWORDS) ##ZHE, EHRGEETRE, &
| FlESaEEs, SEREYE, NTMEBE®E

2 ELoIC

ERHOENBRZUHRBRIEN 2SR E 2 EF
L, BFERIBEREET OO ERPERORET
b5, FLLAMEEEHEOHBRESELFHT K
BIERES? D, Bl EHEZERBOIRD SN T
%, UL» UHREONBERERS TR, BHEIEDR
WIEZEOREMNE K 4 BHM LOBMEEL, 25
WREREEE k RE S hic RO L TR R R
BT L0y BEPLYE. BEOEFRSEHER
i, NIEEE ETOBBRERET L HERETHET S
bOTHD, HERPB IR TH 480 b ORI

IBREE, FERENBEREERICSTD

& MR/ AR D /I A4 F D/ B T A /AR

BHWHEIR B, WEEEH T H % Mycobacteria
Growth Indicator Tube (MGIT) % F\> 7z ZERIREZ %
HETHEBEOFBEENTRABICERNHE YT 5
H3u2, JEREMEPIEEE (nontuberculous mycobacter-
ia ) NTM)BERCREBEEE O HERNTE L,
Je®, IEMEZEFBZUHEABBRSELZOREALD
5. O OBEEREREME B W USEE o HgE
Lzighidsd, E5ERHECREEET L2
Wi b, EHEEOTRESES VWEEBEERE T,

BENES LTOBHE LS 2, HE
HEEOEAE : 2 OREGEFER L OBEERH S »
T APEEBBAKRDY, IheDEETFERST
BE—5 v b & UTERMME 2T 5 S0
HoeonhTwsd, RWFHE L L TPCR-RFLP &
%, PCR-SSCP #:% E45% 3 05, ML FH P HE
OHEHEHS DD, ThdOFERY HENCHEERRE
Awsz o 38 Lw, SEEES)E, SETHELE
B EEAMEEETRES v b 2, RS
BEEY 7L E NTMBEBEHRICY L THEAL,

BREORN 2R ST,

i WREFTIA

TR BHNTITBR A B IR S R R
vy — OffifEEERED 5B S Wi BB REE

* Evaluation of the anti-mycobacterial susceptibility tests using rapid detection of mutation in drug-target genes
for Mycobacterium tuberculosis . samples of culture-negative or contaminated with nontuberculous mycobacter-

ia
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HBETFHRES Y FOFREERRN T 5720, BHEE
MR E ik 11 B (SRR 5§, MR
6§90 B L UVEEHEIEEEEH TRy Avik,

1. BT RERMEER S

GRS OEEME. EEHEk
Gaffky 2B 0B, 77V a7 <A4anxz27Y
YA YRNZU—YR(AV a2 FAT T AT 4
v 7 AVBHE. MGIT, /NHKY E#i(xro 7 v 7))k
b kgt ABRBET COBED» 5 IEERED
By IuBBLSNEhollzD, EREFRELSE
) A

YT N2 I3RA LS OEEME. EHEE
Gaffky 1 508, 77V a7 <A anxs 7y
v A VRN u—yREE MGIT, /MIKY 5
Hr bz, St AR, fhoEEEEZR
thiz, BEEY Yo ERESERSR, ERR
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Shle®, WEEGEFHRELERL -, E6 1 RN
kyF—TDYrIVEFTRTCERERE T .

2, NTM iBTcHEEsE

BEHEA 60 B EE MR & OBRSEEE R,
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HOHE2E—SBT 2D H KRB M D, B
ZEARSHRRCED RV I s, EEETFR
BEERERL .
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3. HE
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T5, BBE EFFU-TEYUESETY, EE
(NBT/BCIP) 2 B i REBRIGH» o, BESEEL
e 7u—TEunREAaT 5, FRLLTu—-TOME
P56, HEEEEORHEE S N noB BETHRHOER
OBEECHEERTTS. M1-bicHEREREOHENAR®
Y.
EEBEREC DL TRERERRERE ¥+ ¥
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NTMEEEHABRCINH - SMTEEOERTH
-7 (H3)., 74/ ALiPA Rif TBTiZ, NTM &
EHER, EFREE—SHERE DI noB BEET 0

FERIRE vol 50 no. 8 200648 H 935

268



INHTAMEHEZ 1 -V F

@200 ® (880000 e
200 200
80 & 0O RrPEMHEIET +—L K
80 80
@0 200000000
28000 20000
&80 860 @
a0 20000
80 2000
80 20 SMEMHEZ7 1 -V K
&0 200
80Q0 2000
20 22000 @
a0 20 KMEMHE 1 —- VK@
20 e@H0000
@0 @20 epEttHET ~L K
%@@@@QQ
[ &g v—hHh-—
HEEHE 7~V K & muEntyd
Q TREF YT

@ Tuberculosis BRI U I
@ Tuberculosis BRI A1) I
@ avium BBtERIA YT
@ avium BEMERAF U T

#H (NBT/BCIT) &

=P WA T AT 78 —F€
=X hLTRTED Y

T—h=59€
E¥Ear bO-Jb

SEREBSEEN
B TO—-7

HEMTO-T
(wT)

D516V-R2
) H526Y-Rda %
ERHTA-T H526D-Rdb

AL S531L-R5 A

K1 #EEoFEIMERETRESRY b
a : OligoArray-TB(BESEED, b 74/ X LiPA Rif TB(=7 &)

936 HEERARE vol. 50 no. 8 200648 A

269



2 BEEEMEEMES S OB TRENEER

a : OligoArray-TB ¥EHR. a-1: %> 7V 1(RFP, SM fitE), a-2 : %> 7 2(INH, SM i),

a-3 . I EEEEEN H 37 Rv (B KIS Control), bt 7 4 / X LiPA Rif TB OHIEHE, 1: RFP (v > 71 1),
2 I RFPREZH (V> 7N 2), H37Rv:BHKE Control,

3 NTMIEEEZEME S OMMEREFEENEER
a. BRESEHEEEEE A 25D DNA, b NTMM.  avium) BEREEE A 550 DNA, ¢ BEEOEHESRESE
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2 poB BEME 70— T RENTED 5, RFPE
ZHLHEIN, BRIRSEERTE, vty
7%, MGIT-AST ¥, & b eEARZHEHEE R
7z, IS6110-RFLP BTHERLE LNy —>TH D,
HREA LER, BENBROEEERE—H%Ths L
Ezohiz(E4).

BB 11 Pl 4 2 SRR & i
BEFRES v OB TR, £FRSHERkS L
5 B EAERER H37T Ry BT R UG ETF
BRES v P CREEE EHES I, REER6 flixEE
FIRZHERARHER L A UBRLITMEEE TFHRES v b
THHERTEGFED.

o BE

HRPREY I A O AT REME 23 < BHBBMETH 212
bbb, HENE D LTHHMECE S RWES

EHBREETER iR e T RE
Sample TININy T OligoArray- T4/ TR
MGIT-AST S TB LiPA Rif TB Ry -
Control* S S S S
1 S S S S
2 S S S S
3 S S S S
4 S S S S
5 S S S S
6 R(INH, RFP) R(INH, RFP, KM) R(INH, RFP, KM) R S1xiE
7 R(INH, RFP, EB, SM)| R(INH, RFP, EB, SM)| RUNH, RFP, EB, SM) R S5/XRIERS
8 R(RFP) R(RFP) R(RFP) R S5XRERS
9 ~ R(INH, RFP) R(INH, RFP) R(INH, RFP) R S4RIER4D
10 R(INH, RFP, EB) R(NH, RFP, EB) R(INH, RFP, EB) R S5KRERS
11 R(NH, RFP, EB) R(NH, RFP, EB) R(INH, RFP, EB) R S5X#ERS5

S : anti- Mycobacterium tuberculosis drugs susceptible (isoziazid (INH), rifampicin (RFP), ethambutol (EB),
kanamycin (KM), streptomycin (SM))

R : anti- Mycobacterium tuberculosis drugs resistant
% | Mycobacterium tuberculosis HEHEREE H 37 Ry
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TERE OEATEEESEF OB I » 2 0 ED
HNTERD, WERTRTOEENEHEHE A TR
Wize, EFRMMEECTRES Y PTHRETERVE
AT EET 5. T OB IGEE OEFIRZER
B FEAMEEEFREF v OBRCRENEL S
2tk b, OligoArray-TB THHH T & 2 iEEE
it 1 3% = F 13 RFP T & npoB, INH T I3 inkA,
katG, SM Tl »rs, npsl, =% > 7 »—NV(EB)T
embB, #F+~<4 v EM TR s THY, Th
TUNOREFOEHMMEMSEEL, RFPY%SY%,
INH 80%, SM 80%, EB70%, KM 70%TH5. 7

4/ A LiPA Rif TB B 5 RFP BHEDINEE L
B 5% LE 2 oD, BHEEARERET S
v FEFEBTLES, 0L RBRY I EBELE
BRERT 2 LEDNDH S, RENLEROBRIEER
Bl SERERRTRAMCHEI L TiTb o hild
%67, ‘

i FRED

WEESEEREOBRSEME 2 flE, BiKEE NTM
OEEERK 2 fle, BEEERAMEEETFRES Yy b
(OligoArray-TB, 7 4 /A LiPA Rif TB)iZ & i
HEEFEROBRHEHRA L 25, 4FlT~TTAR
B EESE SR, NTM B 2 Btk s BicE—
SEEL e EARE N L CERIRSERER (Y vty
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262 FE6E JHEMAREE

ISR NEEIE

HOEICSITHREDED, R

=

IR ENEE (NTM) & IEHEZRDAORETE2UBE OB T, HICHOBEME
RYEEREHET 5 (I NTM JE). B NTM SEQOREBERIIRE 20 FRIC 6 fFLU LML
TEY, BERBREED 30% 25051380k o7. EEERAEORVWHENRBROZED
fili MAC FEDEMANFIZIHE T, TORERPLEFEEREPEH L 2o T3,

ISR
BB,

fit MAC fE
REREO M
M. kansasii it

- ERAE

SRR (NTM) & M L 5 4 B ORmE 0BT
ThY, BAE 100 BEUEFRERSNTHY, A CRILEH
HEEINTWEH0OTYH 20 HEZBZ TS (F1). AMOfI»S
RIS BB B & A AT 1 R & HIBT S B 7o, R
FRBME (ATM) EIFENTE7. LaL, BlALHDE
NTM A —RH o EBOREETH 5720, HULFEE SN
BB AHY. NTM 13, 1329, Kk kK, BERZEOKRED
0, BIBRE) hEOHREECHIET A BEEEETHY, L IO
EHTOMIBE—HEORALEE bNE. b M Adhe L 3HED
HACOA MR i S5 L HBE Th 5 HHEIE, BREETE
24 BERIBLEIEATCTE B0, AEMEAS 1 302 —T b il
SNISHBMOBEBI L 5. —F, NTM EgfE~0a > 5 3%
RE~O—BHRBANTETET, RA» SRESATELFLY
FRLEETE VD, SEBHEESBFESATHS (KET
FEaR) Y. NTM JEIIMOBEREETH LM NTM E&, HIV &
YOk B BEOREREC AN L2 S BEE NTM E5b 5. &
HCEHE BT 5 TEEASEENICE VI NTM % fi
2, FTAEICBT B RE OB EIFEIZOWTERS,
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BRI B SREOHA, FE 263

BEHEICHSITSZEDEDE

A TOREDM NTM FEDBEFOFHFBERIIA~L &, O i
PIE ORI, @ M kansasii TEOEER L RAEXIAD L T 5 H
BEDHDN, @ BWHEOSHKEL, @ #H - KREXLE (hiE - FX)
BoOMi MAC JEQOSEELRBEM, D4 EFBETOLNET, UTE0B
D DR = BB .

1. Bl NTM SEDHEAYIE N

RO PANEBRELAREELEELKBTHLIMEHERL
D, B NTM E0L£EBREOFKEHI &M AMIZ v, BRAETIRIE
E L AREF I IR AR L R (BB 2558 15 ko
ABHEB 2 D BET — 5 28D, RIKCBIT LM NTM EORK
FEREAET 30 FLLLIChZ VB LT& L., #RICEZALRVEE
LHFFETd o 7208, BHESELR &0z 1999 4F % BRI L 7-.
ERLH O 7 — 5 DHER P LEBIENCBT B0 NTM EORED
BB L Tab. 1977 E55 1997 FTTOBBLF0O#HR K
TERY., 2074 3RS TOMEZICH T 50 NTM
EQLERZFAEL, BIHEESH ) 2ERECORBEIHHEHL T
WHITHBRERLOBE L 52 LT, i NTM EOXRSENZ BT
LZRERZHEELLDOTHS. il NTM EOBRBROHEEMEIT 20
EMT 10 Txt 04 205 264 ~NEKRIBIHEIMLTWEZ EXG05.

EET &, HEMEER

R1 BrETBMENRE SN TV 3 FERRERRE WCART 2 EZ Mo ER

B DBAFNENE VS

Runyon $48
1E

Runyon 438
2HHE

Runyon 948
IFHE

Runyon £48
4EH

M. kansasii, M. marinum

P ———

HTH5H., —ROBEHRKET

i NTM fiE & HIB L 235512

M. scroflaceum, M. szulgai, M. gordonae,
M. lentiflavum

M. avium, M. intracellulare, M. xenopi,
M. malmoense, M. haemophilum,

M. nonchromogenicum, M. shimoidei,
M. shinshuense, M. terrae

M. intermedium, M. celatum

M. abscessus, M. fortuitum, M. chelonae,
M. thermoresistible, M. goodii
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U264 Hem FEAMAREE

B st SRS RRER R RO ERIEE —HROMEETIE, ABRREFIC
OB NTM EDEEIZE 5
100 KRWIZ EPFHER S B, ER

M 2001 4EICEM S N7 IEERIHIER

10 [ BEFEBHEEOLET v —
MABTR, SHIREDD R
1 /ﬂ*xmwﬁ%H% | RTREBEREON 24% 7Y,

R — FRERRIE D 7 I B T I

gy sttt 40 % A%, EHRTIEH 29 % hi
0.1
k*hﬁﬂ*x‘ { ONIM EL#ESRTVS. &

DT U — b EEIITLHEER
8000 AND#F#Hl NTM fEEH

PRELTWS EHRF SR T
- REBEEEE = HEBEEEEEE e
- FER SIS e FEUERE 7. 1980 ERBEFD L O

AIDS O FBW|ATIZ XL D,
KR LToLHBEER
MAC JEHJE  RIBOEERE L
BBSNDLHICRY, TAVbYLEN - REXIIE (P - FX)
ok MAC £ (K TRER) o¥MmA#REMICERSh, 20
RERLEEET RAY 1990 FRIT% ) —BOFHEBRAEIC L Mh bz
5E9 ot EBIZ, FARL VHRBREOBRE - BEICSTFEY
FZOFEZIDAL2Fy PAECERL, EFMBERUAOKEERE TR
BMBEIC NTM OREFTEIC o7/, Z0L)2EEDD &,
RERBONT2EMIME THET ARBLRHATH - 720 NTN fEIZE
FDEND % —BFHTOBETETH L7290, H2ERTIIHEY
PLEIC— R PR IE L 2o/ 8 B2 5.
2. M. kansasii fEQOSEM A RELIRD & § 3 HIEEDOHE/N
ERLETOREDIEE o 72 1971 £5 5 1980 FEHIE T TOM
NTM JEDFEEIITHIRESRD Sh, Jbis, #it, JtE#F Tk
B, boldbRREUBEOFAE - BHATELZ S ML SN BERT
Holz. HTH M kansasi FEITHIBENGE L, 1971 £2 5 1977 *
TIRERBLUZOELTOAREIN A SNIZY H, 1978 £ 5
1980 FERBTFICR B LERIC, BARTOHENIIASNS X

0.01

1977 1982 1987 1992 1997

20 ERITAD 10 TAS 0.4 5 2.64 ([CHEMN
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Iy, BICKR (FTHEEPREHER LY ¥ —OFTET A5
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# M. kansasi FEXEEMIZEDONE L H IR D, FFITHERT
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PEREEDDLILEMELTA. LaL, LB~ 2001 F0
FEEMPNBEHENEHREORF CRABOEIL ) PrbNDEHD
®, BLT M avium O¥EMAFL L, UMBRTHAEOLIEHIZ
ERBE 2o TWEY. ZHIGEFESEL TV A5 - JEIIE
(2 - FX) B MAC EDE A M avium 2 REETHZ &1C
B LRI ND CRETHR).

3. BEOSZHIL

7k NTM OFREE, MEFH - £IEFEHITITLOR TV 708
BLEMBER TCOANETHo72. L L, 1990 FERIC2D, 5F
EELICH LR - FBEYy bosERL, MAC, M. kansasii Bl
S NTM dE0HBOREN—RBETOWREE 2 ), KER
BB NTM SEQOHEFHEIM L Tw5D, Bl Lk E R B B w28
HEKOME,S, RHEOFEE2H2ICERTAS. M avium B8
58 %, M. intracellulare %% 25% C, WEHE72 MAC EXEEDH
83% % 5®7z. M. kansasii FE\TEHRDK 8% THROT|E L Y%k
{, MAC EQOBBICL VM LRBUIMET LTS D LHEHS
Nz, EPCEBELZRBEREBEE LT, M abscessus, M. fortuitum, M.
gordonae, M. chelonae %2 ESHEEINTWLHY, X6, ®ETIE
TIRDOEEF v M TIXFEETE 2\ M lentiflavum % M. intermedium
GEDHEREICL ZBBEDBEINL L) ITkoTAD.

4. FEED - REXWIR (PE - FX) BEOM MAC EEDEM
RN MAC JERBRIBMMEE - MKEZECEGHT20HY 5
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2 FEERMFBEREREEOR S —FERNBREERRBESICLS 2001 ENOLE
REOBR (EREH &Y - FERRBREEREMESER LD, —5UE)

R i R SR R i S A AT 8 5 T

25% |
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M. gordonae
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M. fortuitum
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ZHUILAET A5 Shimoide 12X 1, REIKA L g - FRAN L
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BT RN S, HEE - FR 2 H0 & LB R O/ S
HEREXERREEHME LTV, B - KREXIE (F
E-FRX) BRI LIk (@30, —F, E»LD
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BLERTWEY, ZhoDFICE L UIRETHREN TN A,
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