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A TIENTMEE L 196048, 1970 F T T NS
THolzo LEMLEOBEEATHIML, 1990 LI
HEZETOHMz M EEKT 2L IAE Lo Il
PRI ZE RS (SR SGOtH, HER - 4
R KEE G 1 ARBHRIR 200 L EOFXTo
WREZ T v — PIRE ATV, 2001 4E1XTRTHDNTM,

2007 4E 1 F 12 MAC 2D W T, 2009 4E 1% M. kansasii 12D
WTHRARTZz, 2001 4F T ASRZEHE R o 20D [WIIRE 12 FR A
LCTBY, EAEFGEEHZIRE MR EE» S
RS 5 &, Bl NTMAED 1 4F [ O BLIs A B34 7,500
A, AD10F A OREBIIZS59 & 7o T I OIS
TlE, A=A FF Y 74 (1989~19974F) T3.9/10 /5
itz &)y, =2 —3—2 (2000~2003 4E) 2.0/10
H, =2—Y—=5~ F (20044F) 1.17/10 5?, 75 ¥ A
(2001~2003 4F) 0.72~0.74/10 5 (JEHIV)D %2 &2 5
25, Th6 EHIEET 5 & b ENTHSIZ R CNTMIE
DREBRIE VN,

2001 fEFRASCIE, SPUBRNAE (HEW B 1A A0E + NTM
i) 1205 ® % NTME O Fl 413k ifFE 0.304, #k0.371,
FIT0.246, H1£0.302, J1#80.347, H11E 0.288, PUE 0.244,
JUM - 1PHR0.297, &ETFIH0202TH -7z, L LITKE
BT Do T,
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Fig.1 Prevalence of common causative species of NTM in each area in Japan in 2001
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Fig. 2 Distribution of M. avium and M. intracellulare in Japan in the early 1990’s (A) and 2001 (B).

The distribution has remarkably changed.
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FTITHE L7z & 912, 2001 45 #45 > NTME O J5
WREO BRI E1L, M. avium 57.8%, M.intracellulare 25.0
%, M.kansasii 8.1%, M.gordonae 2.1%, M.abscessus 1.8
%, M.fortuitum 1.2%, M.chelonae 0.9%, 7% £ T > 72,
Fig. 11245 M8 o0 A IERERE M PUIR R RE L2 5 © B M. avium
SiE, M.intracellulare iE, M.kansasiiiE DEE % RT3 (Fh
PN oBEIIAPREEE LTE L D7) M avium & M.
intracellulare \ I AL ERESEM L TB Y, TR
JERDHFM L TV A%, Fig. 1 O X 9 ([THHE I IE M=
Vb, EHICUHI O L KT 5 L, Mg 5
BRELED > TWIzo HEERM. avium FEIZHIZE <, M.
intracellulare JEVX P 1246\ & Wb LT & 72, Fig. 2A 13
1990 4EXHIEH, M. avium & M. intracellulare 7 DNA iZ ¥ T
RATEL L) I ho/zb I ENz 6 DDHE %
3L 725 D TH b, Fig. 2B 132001 4E 74 4L 0 & # T,
Fig. 2A L LT % &, WD M. avium DB X 0 EAL
25 < o 7 [AITH Y, FHIZOWTIILLRTO M. intra-
cellulare BERZIE I L, WIELLVE C M. avium IE & M. intra-
cellulare iE\X TR UHHEE & 72 > T 7z,

20074 (1 H~2 1) (2 b ko aEHRAEZ 17 720
996 B DI NTMIE AR S N7z23, WIS & D%
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JEL A S5 B B AR S AL B R R AS 2 HHERT L, & 5122001
AL WIS 2 & M. aviumJE (2001 4E) 10 J5 %+ 3.42—
(20074F) 10 5%+ 3.71, M. intracellularedE (2001 4F) 1077
xF1.48— (20074E) 10735} 1.52, M. kansasiifie (2001 4E)
107 %F0.483 — (2007 4F) 10 5x}0475CTH Y, M. avium
FEDWNMENTH VL) THoloo 2F ) M. aviumFEN &
CIZWIML TR WD H Y, PG HOER LTz
o 12 HEHTE S,

[E AT O e B2 X B & M. kansasii SE VX 1980 4F
PRI LD AO10513 3 2 RERIEML Th vy,
—, M CTHE24.0% &£ OF VIR (19964F) b
HY, M kansasii \THE EHITOZEIZT TR, FHK
AmAE D BN B, 20094EFAE (1 H~121) 128,
M. kansasii it & W9k & WK PG A BE O BB W6 %
A U 7zo #EH%E M. kansasii I / V&5 BB VRS ASIE O T
TET &, dLifEE 0.0480, HAKL0.0214, BHL0.0598, HiB
0.0261, AT 0.1260, F1[E0.0452, MHE0.0905, JLH - o
#80.0497 TH D, 2001 FFFRAT & FALR, B, AR TEL W
T o7 (GhEERIZY, 2001 FEFRAE L KL T
b UEDE o 7285, HERPD L CBEEIZZLW),
FEMIED S ER D IR X > TRL LD T, X0 IEHEIC

Table Distribution of the causative species of non-tuberculous diseases in the world
Nation/Region Sweden Eng&?;‘isand UK Ireland France New York  Australia Z(I:\:l:; d
Year 2000-2001 1982-1994 1995-1999 1987-2000 2001-2003 2001-2003 1989-1997 2004
Author Petrini Lamden Henry Kennedy Dailloux Bodle O'Brien  Freeman
Case number

Species

n* i n* i n n* i n n* n* i ni
MAC 372 1113 22 23 125 79 45 39
M. kansasii 2 759 3 1 34 7 1
M. gordonae 50 12 0 1
M. abscessus 27 2 11 2
M. fortuitum 17 78 10 5
M. chelonae 61 4
M. chelonae-abscessus-complex 16 3 28 4
M. szulgai 2
M. scrofulaceum 2 8 2 2
M. xenopi 14 356 3 66 5
M. malmoense 75 470 18 5
M. marinum 32 145 1 4
M. peregrinum 7
M. mucogenicum 8
M. terrae 22 1
M. simiae 11 1
M. celatum 8
M. interjectum 7
M. lentiflavum 6
M. bohemicum 5
M. nonchromogenicum 5
M. shimoidei 5
M. hemophilum 2
Others 15 9 1

* including cases with extra-pulmonary lesions
tincluding HIV-positive cases
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JEL A S B A AR S A B A O RS 72 1%, #RIE L
TmnwEEZTwh, BYITIX, M kansasiiiEAS20 B 0L E
LR LR TR &, KBFH M. kansasii i | W& B
PERAZIE D H0.1778, HIHB0.0649, #%3)110.0623, T4
0.0583, il 0.0641 & KEBEZDLEAET B L TEWHH[AT
Holze UL, ZHILTIZERL M kansasii FEDS 5
B BEEICRITEDOD, EDII0.0072 & X
bOTEL, HHITHRICE VL) DI Tld ke d o7z,

WD 5 b5  DIEFNIRED D 2 D — B D X

R B ERHIEED 7 &, WX VIRETEN L TH
D, BEoOBEEZITE LS & o EM 2 LRI A T g
ThHb, DHBEIZE M. aviumIE, M.intracellulare JE T
D JeHEEN BT i b HBED > (Table) o MACHE

WCHEWCTHHED S RS IS X > TR D 2 & I27E
HaN7zw,

NTMIEDHEILIHENATH L CWE I N T B, KE
2 BT M. intracellulare Fl @ PPD 2 N B TiAE L7z &
Z A, 1971 HE~19724E T 11.2%, 1999 4£~2000 4 T 16.6
% & EEZ DML TB DY, BELD S D M. intracellulare
JEYE OBEIMAS D ) NTMIE B & ORI & B4 % &
WL TW5B, =2 —3—2 TlE, 20004E~2003 EI2B W
TIEHTV G O NTM M- 23 & G4 133 % 2.0/10 5 A
TWEDOEFFAE L ARTHIML TW 5 EHiE s 7z,
AFFOF 5 ) FOFAES T, 1997405 2003 4ED
BHICNTM O (Z oS Tk [HE] Tldzw) 238
R A%IEM L7z & v o HETIX 1982 4E 2 5 1994
FIZBWT, LICMACHHIINL, 8 f5# K o f Bk
Elroleds, L IGHIVEG LB L Tz e LT
WA, BEETIEHIVIEGHE IOV T 199545 5 1999
EDOFRAD, T A4V TF ¥ KTO 1987 4E~20004E D AL
TLHMERD, F—AFF Y TIZBWTDH 19894~
1997 - OFAETIFHIV EEZ DI BT LML T
Wzh, WENOE, HisiZE W TH NTMAEDSHN L <
WHZEIF—HLAZEDEHITH D,

KEA% HE867& 52 5 20114FE 2 A

¥ & O

JEREZEDTRR N I 1388, FARK, RIEDOKREY 7% &1
SHMLTHBY, Hrhehlzb T MIERZT 725
Fo IEDOIERBIEPIRRIC X 2B EZ ORI S %
b bDEEbI, ZORE, HHFMEOHIH E DM

FAEDSLEETH 5o
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1) O'Brien DP, Currie BJ, Krause VL: Nontuberculous myco-
bacterial disease in northern Australia: a case series and
review of the literature. Clin Infect Dis. 2000 ; 31 : 958—67.

2 ) Freeman J, Morris A, Blackmore T, et al.: Incidence of non-
tuberculous mycobacterial disease in New Zealand, 2004.
N Z Med J. 2007 ; 120 : U2580.
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4) Khank, Wang J, Marras TK : Nontuberculous mycobacterial
sensitization in the United States: national trends over three
decades. Am J Respir Crit Care Med. 2007 ; 176 : 306—13.

5) BodleEE,CunninghamJA, Della-LattaP,etal.: Epidemiology
of nontuberculous mycobacteria in patients without HIV
infection, New York City. Emerg Infect Dis. 2008 ; 14 : 390—
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6) Marras TK, Chedore P, Ying AM, et al.: Isolation prevalence
of pulmonary non-tuberculous mycobacteria in Ontario,
1997-2003. Thorax. 2007 ; 62 : 661—6.

7) Lamden K, Watson JM, Knerer G, et al.: Opportunist
mycobacteria in England and Wales: 1982 to 1994. Commun
Dis Rep CDR Rev. 1996 ; 6 : R147-51.

8) Henry MT, Inamdar L, O'Riordain D, et al.: Nontuberculous
mycobacteria in non-HIV patients: epidemiology, treatment
and response. Eur Respir J. 2004 ; 23 : 741-6.

9) Kennedy MP, O'Connor TM, Ryan C, et al.: Nontuberculous
mycobacteria: incidence in Southwest Ireland from 1987 to
2000. Respir Med. 2003 ; 97 : 257-63.
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A. FRE®

, MEREE R D ER
IR e o BiAErifampicin (RFP) ethambutol (EB) ,

clarithromycin (CAM) 2 X 2 MIFEASHEIL S LT 5 25,
770 A0RA Y Y DEZEIEREAUEE L 525

Mycobacterium (M.) avium JE 1

EVbRTWVD CAMIEZMRTSH - THHFREMILL
RGNS Ho [ESHLRIEFOHEEMOKFH 5
T5THS ) DBRMONF OG5 THD. 57,
BB T b & 2 IR EE O P58, L3 LLHE
LA TORETH L EEMST, WoZzARPEBRTE T
BICRMERIERICTHRETAUE0H D ) 5, 51T
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M. avium {2 X % FEAMEGE X LRI E ) R T WEmIZH
52 L XD, HHEIEPIEON M. avium FEIE, FEITHED &K
FTHEURATEIREZ KL T o0d L v, £
72X EHEIRYUE DM M. avium iE 1, [ UPURER R C b 4
T &3 7 B BEAN N 2 3 2 R ED D 5
FZThhbiui, ROWHEIT- 72

(1) BFRHCHUNE D12 Pk e Bk TR i 11 D SE 0Tt 12k B %
Wi 3 5720, F3BREFREHERBNICT, 0 ET K
QeF8 93 > 15 2> % VNTR S THiERTo

(2) I, WERTERRD ISR &S 2 VNTR 12
Thate F 7RG ER DS, BRI h % HEE
R ZAT ) o

B. MARGE

RFP, EB, CAM#%5-12d 2 00b 53, @M FimiEn =
Y M. avium WHE (294%) % IRR%1 T VNTR Il & % 17 -
Too HEHNEZ I MICHI % THIBF L 720 M. avium O
VNTR (EPEARAED, Virginie 59 D JHEIHE - 720 MLTEHY
B, PufkE v CTIr o 720 SRHMHE, Manhattan 325 CH
HEATHI 2 KD, BRI Z 5 A% ) ¥ 7I2i3, fitchi2X D
# %% & 1172 maximum parsimony method (Z "C R & 1EK
L7

C. FRHER

18 41 A% IZ FHER L 72 nodular bronchiectasis 5 2
RS LIEBNE VNTR 2SS — V035 7% o Tz, o 28
PROGVERFGEHERE R T, 22T R IR LAt o M.
avium FEIZBWTH VNTR XY — U M7= Tnwiz, &
72, 2N DIEFIHIC CAM ZEH &S WA AL L 22 5E B
LEFIN TV VNTR NS — V3R —T, L2
28 ASHE B L 72 B TLE CAMIC R LT, 1 BIAY &%
WAL, 1RO T, By PEZEOT F
THY, §XTCVYNTR/SY — Y IZHA—TH Y, &)
ZAL LT VNTRIZ[FH—TH - 72,

Virginie 5 O VNTR & FUFHFFOVNTRZ LK L 72, Virginie
SEOVNTR I 8 I TH ) HAHSF D VNTR O 16 FHI I I
B USENT RS 7 A TRGE DR o 720 LA LARDSH,
Virginie 5 ® VNTR & V4 #£55 O VNTR O H8 % #H A4 b
5 EIZLVRGEED LAPEO b,

T 72, BB Z4T9 &, VNTRIZB W CTIEHEED
B ) EMED 2V E—ORESEH D, BT &
PofzZ & X DM SAIDNFEMEE OBEATRIEINS,

D. £ &

18 /1 H % (2 - HEW L 72 nodular bronchiectasis i 28
ZPED 1REBIE VNTR /N Y — U238 7% 5 TH Y, Wallace
LEOFE LB D, polyclonal Gy, B X WMk
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HEEONTZDS, ABOBHEFEREHERIE S TIE, 2R
i 28 ISR O M. avium FE\Z BT & VNTR 78 87 — & 954
e THE ) BURRERITRE SN, Z0ERDO—D
DOENIZ, B—DOMACIZX 2 RBEZZITIRT VD, Bk
LHEBORWEOMACICRE LR T W OFREREESK
ELHEBLTWLREND . T2, SIS OEFHP
2 CAMBEANEZ D EAL LER D & TN T 7228
VNTR /%% — V& [l —T, L2d4EIChimErsEE L7z
FHAEITIE CAMICHT LT, 1 BIASES2 A L L, 1 B2
O T ET, BOPRZHEOTETHY, §-XTVNIR
RNy —=VEE—-TH Y, BZMESZL TH VNTRIZFE
—TH-o7

LSHE SR HRFEET DA, SROBE O@EHE R
TIXRFP, EB, CAM# 512 b 22 h b & 32 VR dk 1
T2 ERITIX, RFP, CAMIEZHER OB —DWIZ X % &
B3 % WA 5 A D JF FIZ X % RFP, CAM % & 35
HHEATRIE S N 7ze S MG L2 WHRICB W T KB
MO VNTR Y — VIFE e o Twizhs, 5ALXIEIZE—
DVNTR/SY — >, 9 b 3MITEE—HERLTEDY,
IS R 22 B 72012, A LD DOBEEFIRE X
N7ze TNHIRBBHITICTH RS NI,

Virginie % ® VNTR & W5 @ VNTR & Hok UA#REE
PMEA 57205, TREOHEMEMAGHLEL I LICLD
RGO LA P RAE NS,

E. #& &

YR 1IEFIZVNTR S Y — VA8 % 5 Tz, bh
DNDOAT o 7LD BRI AES Tl, 22 R B
SRZE LSO M. avium FEIZ BT S VNTR 7S Y — & h3572
Tz, PR EA2 L T VNTR IZ[F—T
Holze LIzDoT, SRObboMa Tld, M.
avium iE D FEFIEPUEL, 0 B FIRG R Tid 2 <
T O RIBHEHUEC X B TR EDSE

X (73

1) PR B HARDK, Hdr B2 fl D VNTR (Variable
Numbers of Tandem Repeats) MBI & 2 W HEE X
O BB O FIRA RN~ = 2 7 V. Bi¥fs
WEZETIFZE 8 . 2003 5 109 : 25-32.

2) Wallace RJ Jr, Zhang Y, Brown BA, et al.: Polyclonal
Mpycobacterium avium complex infections in patients with
nodular bronchiectasis. Am J Respir Crit Care Med. 1998 ;
158 : 1235—-1244.

3) Virginie CT, Grayon M, Boschiroli ML, et al.: New variable-
number tandem-repeat markers for typing Mycobacterium
avium subsp. paratuberculosis and M. avium strains: compar-
ison with IS900 and IS1245 restriction fragment length poly-
morphism typing. J Clin Microbiol. 2007 ; 45 : 2404—2410.
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3. fifi MAC fE D& B

KEAZ HE86& A2 5 20114 2 A

RE

[ 37 [EI R BERREE L~ & —WFSET I e B ge s B R A

iU &I

IRV R X BRE T ICR S FEAE L, R, 4
HREDM T I WEHEZ T X 2970, SIEH DK
TIZIE, HIVIERERPPITNF GRS & vwo Ry 72
ZRE, REERZULZHET 2 BEERMEN STy
% (Table) o

Bt 3k, Mycobacterium avium complex (MAC) JEIX,
FAEO BB F 2L R o, 18P R
(COPD), 5SUEXILARIE, MR HREEL &OEMERED
GENHITOND, ETAHD, WEICLD, PEELRED
ERREOLWLMHIIRIET 502 % At b 2 &
BRmOEBY TH D,

JAEE T, EAEMACIEDEIML TW 3 & v ) il
% <, RO BRGNS IR PR A 1)
FTHEPMELRITL TV B L v ) iR, Bl o%E
WHEWZ OWIC X B ERYGIE X BT A A2 -2
&, NOoEEME, WoHNELR EDFDIIH, T v
7 — BB EEDEEBRBOZLE ERICH
FAM5EE b VWD, Foy vy T —Ay FIZEORKIC R
DL, HarEahi7a vy VERATLIHREIHA T
W ELMEINTEY?, 4%, MILSINLLERD
5o

IR RBEENRE ERER

IR PR RE I C R O 2 EMo BT & LT,
FEBVEPUBR AE & 4 D R 60T, HPANGMEE D DPLIFN-
y HCHMADLR LIELIEZRON S L oflErDH 59, AL
PR, HHEOFIELMRET 20, BELES LT
N72BDOPEEEN TRV PTEEDOLYED MACHEIZD
WTIRHRRICELLZ NS Eh s, KEFVE

UHRZTHIENEICHET LDOTE RV E N
EINDDH, BOSIE, 7 AOIEMEBRE T VT,
FEBIMACEZESE LI L, 51z Abuyry
EMzlz=ra7 7 —JIZWISHT 2 EHEED S
naZ&rihtL7z9

X T IVREGFEE

1990 EAREL A5, HUFR W IERAYE DBIZFEHIZOWT
EESDONDL L)1 > TE, FIZ, 2T
BIEEX T & 28 HWNREBRIEDORRIIBVT,
Th1 5% O #l B % 035 D IEPEALIZ L ZE R IFN- , IL-12D
) WL ORIBEHBH SN TV 59, IFNREAK
DY T F MEESG T TH 5 STATI D5 RIBTIE, Ml
FaANFAEME O AL ST, 74 VAEGEICHEIETH S
CEPFHMLN TV D, Th ROEREL BT 5 IL-12,
IL-12V & 7% — g1ORIMIZ, IENFD Y 7 &l
FET % 2 & THL 2 BIHEICHARD LEERIC L & F
5 2%, IL-12 DY RGP BV T ofE
X, IEN-y I EEMETIE VDD EEZ N5,

FEEBESERTFEAHBI TR
BESHA (MICA)

— R e BMEFERICOWTIE, 2RO Hew
A5, TNFE TIZTable ISR T X 9 R#E{ET & MACRED
WG SN TVBED, 7ok 21E, b MERIEORE
s T2 LT, % {4 5HLA-DR2 GE{zT % 4
¥ 7 T, HLA-DRBI1#15, *16 DRI G TN 5) 28
WMEEINTWDE, MACHET D AR AADH D, <
DOROHEDD B AHE I AT VRN,

bivbhug, ZHiZEFIIZEIC XD, #20,000 0~
4705754 <=5 — & 3005EHDOMACHE & DOH

Table Factors involved in susceptibility to MAC disease

Factors

Details

General

Underlying disease
Respiratory
Non-respiratory

Genetic
Defect of Thl immunity
Candidate genes

Miscellaneous

Female, menopause

Bronchiectasis, COPD, pneumoconiosis, old tuberculosis, cystic fibrosis, etc.
HIV infection, Gastroesophageal reflux disease (GERD)

IFN-y receptor-1, 2, IL-12, IL-12 receptor, STAT1 deficiency
HLA-related (MICA), SLC11A1 (NRAMP-1), CFTR-related, VDR, etc.

Anti-TNF treatment, anti-IFN- y autoantibodies
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[MHC-class 1 related chain A molecule]

Linkage Disequilibrium ——»

MICB
TNFa MICA
DP DQ DR B C E A
| | | | | |
HLA regions (6p21.3) N 3.6 Mb
class 2 class 3 class 1
< centromere > \ <telomere >
MICA gene D %ﬁ H
1 23 45 6

.. 100 kb defect __, -
Nullallcle [, © AR 5660000i: GCT repeats

= 880 b

P

(in the transmembrane region)

Fig. Location and structure of the MICA gene and D6S0009i /MICA-TM Marker

WERFLT, 3B A2 ) —= > 272X ), HLAM
LR T-FEIBUCAAAE § 5 MICA O 5 T4 B MAC JE
MY R A W L2, Codn TSR,
MICA OBEETHRIOMBE L L HE L, MACIEDIHREH
T, MICA DT D 172, MICAIINKANEL &
T 5 —TdHHNKG2DDY ¥ FO—>TH Y, NKA
EPIBRREDRRE L ORIMIZOWTIER &b (Fig)o

BhH I

JEREALPEPUR B O MR B LT, 80K
MiRHT OB, JoRkM, BREOEKNE, SFIFHE
THH, [REHBEOKTEMEIIEREL, 25ICHEER
BRPHED TNV T EIZE 5T, WREBHDOARIDES
NazdboEeWEshs,

X [

1) Sexton P, Harrison AC: Susceptibility to nontuberculous
mycobacterial lung disease. Eur Respir J. 2008 ; 31 : 1322—
33.

2) Feazel LM, Baumgartner LK, Peterson KL, et al.: Oppor-
tunistic pathogens enriched in showerhead biofilms. Proc
Natl Acad Sci USA. 2009 ; 106 : 16393-9.

3) Patel SY, Ding L, Brown MR, et al.: Anti-IFN-y auto-
antibodies in disseminated nontuberculous mycobacterial
infections. J Immunol. 2005 ; 175 : 4769—4776.

4) Tsuyuguchi K, Suzuki K, Matsumoto H, et al.: Effect of
oestrogen on Mycobacterium avium complex pulmonary
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1. FUIC

Mycobacterium avium complex (MAC) 12D\ T, &
Gl - RYARRE - BREMADSAHTH D, EFORIZH
RTHARTEZVOD, ZEW LR REAED R
LN E DR, HEIEH TR E DG H O G
PRI EAT AL 208 F TRIRREB ORI K E o
e, & ERMEAS V. BMKET & EENRET o
W 2> HRFZEALE L Z 2 b bbb ILEMACD
BAHE T 28R 2 72D IR O BT 2T 3O TV 5,

2. M. avium DHF&F

VNTR I B FEAT 52 (3 AL 3K D 1S1245-RFLPY & g L €
fEfEC, R & RSV b mEER ST
Wb bivb it 3 fiHO 5T F W IR (1S1245-
RFLP &, Pi# 5 ® MATR-VNTR?, 3 X UF Thibault 5 @
MIRU-VNTR®) OF MO izt %47 - 7295 MATR-
VNTR N & A TR 2SR W 7220 T < e b Tk

#h, M B

SR RE ) 2SN T W7z (Table) o R Y 7 10— F VG
ARG ORI, W% E0Is A ST
WA, bbb MACHE B H bR & HIV By 1 R
ZHskAR, 7% HE M. avium EAR 120 L MATR-VNTR fi#
Br &2 AT\, HIV B P SRR I MAC HE H1 R & D
L LAMHILE» L DGR B¢ 7 HRRICE NS &
AN Y s W S

3. M.avium DEENMES SUFHREFA
EC% ISMav6

M. avium ¥ 4 DO Z2b b, M. avium subsp. avium
(Maa) ( b V) #8), M. avium subsp. hominissuis (Mah) (&
b7 % M), M. avium subsp. paratuberculosis (Map) (™7
M), M.avium subsp. silvaticum (Mas) ( b V) &) (2558
SN B DI IR 5 BER 114 B IZH L Insertion
sequence (IS) 3 X UNHeat shock protein 65 gene analysis &
TR E AT 5 720 hsp65 > —r ¥ AENT OGS,
B IR 53-8 M. avium 133 _C Mah Td - 720 FK O Mah B

Table Discriminatory index of VNTR and IS/245-RFLP typing of M.avium clinical isolates® (Inagaki T et al. 2009)%

Number of Number of Number of Number of Number of
Typing method isolates different clusters clustered unique HGDI*
patterns isolates isolates
MIRU-VNTR 70 27 16 59 11 0.949
MATR-VNTR 70 56 8 22 48 0.990
1S7245-RFLP 70 53 4 21 49 0.960
1S1245-RFLP+MATR-VNTR 70 68 2 4 66 0.999
*HGDI was calculated as described by Hunter & Gaston.”
"There was a total of 70 clinical isolates tested.
1S1245 1S901 1S1311
(%) (%) (%)
100 9.9 100 100, 22 100 100
813 78.3
50 50 455 50
0

0
Lung MAC HIV Swine
(n=81) (n=33) (n=23) (n=81)

Lung MAC HIV  Swine
(n=33) (n=23) (n=81) (n=33) (n=23)

Lung MAC HIV Swine

#*p<0.01 (Fisher’s exact test)

Fig. Clinical isolates of M.avium (n=281) from patients with pulmonary infections who were HIV-negative,
isolates (n=33) from HIV-positive patients and isolates (n=23) from swine were subjected to genetic analysis
by PCR detection of three M. avium-specific insertion sequences (IS901, 1S1245 and IS1311).
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PR EERR D 1S901 731 0~ 8% & IEF IR WA R L
ENTWBD, S HFHE L 72O 70% 1215901 D PCR
BEIEASE 572 (Fig)o 2 @ PCRIIEIS % FEIICHH~ 5
& HEILECE O 60 7 B A BRIR 53 AR 3L 8 O 22 FEATFED &
M, 18901 LB O FrHFE AR ISMav6 & fiysh S iz,
ISMav6 D3 ANLE % T L7z & 2 A, £D—2DILIFN-
y OWFEY XT3 — F 9 % B85 T cfp29 @ Shine-
Dalgamo FEHIZTHFA SN TWAH Z Db hrolz, TDZ
EDHISMav6 X W 2Sb D M IFNEFEEH ORI %
PIHIL, SR E % FHES 2 T REMEATRIE S /s FEBRIC
HARDE & WKDOBW A, ISMav6 DIEAFRE W) HTH
SRR L EPHLLCRY, AREFBCKROEBKED
BHWVIERBROEDSHMEFHRT 2k TRIE S
n7z,

4. £H

S
N=N

%!I

A E O FE L BERERE 11 iRk 2 S HIEH (CAMx &
ZHIBERFEZ 127 AU LT, 127 HHOR R To
FegE T BB PE ASRE e A0 M R XML BL T 12 7 RIS
WEREAL L 7R & RiGHRE GREDPSHIEICES &
TM. avium JEFIE L L CTOEEFELE T 722 L D% WIE
B1) DRl M. avium IR 73 BERE & B R data 7 5200, FRRE
& VNTR B GUENT, #rELiE ABCY ISMave DA ¥ & DR
ARG Lo & SITRBFHIEZRBBIZ L, WMiREL
WX D EERGL72D 0% RIGHER L L THRE L
720 VNTR BUBIFRAT T3 HUIS IR (R, RIGHE
LB ICXBEABED 7 A5 =BT A SN0 720
ISMav6 25 INF-y % 5384 % & 125 cfp-29 DE LIS
FASIN TV HRIIKRHBEEAH BV THRICE T
L TW7zo cfp29 123 A S N7z 1SMave DIRA O A
A3 MAC HiE D IREAL D — 2> DFEH T & 5 W BEMEAR
Xz,

5. M. intracellulare \_%3 3 9 FIZ 2T

M. intracellulare \ 2%t U Tl 43I 24 0AT O 72 & O fj il
THHZY = VBB IN TV o7 bILbNIZ
2007 4RV & 7z M. intracellulare ATCC1395 D J I
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iz b LICVNTRISR Y 7 T % v C VNTR #8 % #R
FL, FHBOIMIZPCR 7T 4 ~— & %Gt L7zo HR
MR RAT L2 2 A, IFFITE WERENRET) & in
vivo lZ BT B EEMNZ R L7229 M.intracellulare ® VNTR
TN EEDS ] RIS e o 72 &2 X Y, fECHM 25
TeEFY — v & LTGRO 152 7. & 1)
fisha,
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72 b L HANLEBREDSHER SN TV DI Db 5T,
UAE LI b0 28 ¢ 91 B I T L, SEICE D
BN b, T, MMACREDH#ME LT ru—
OREGe L, FEERTRI LIILIERI A2 ENA6N
TWhY MACIEE M2 5 b b AEHEEGe L 22360130
BENTVLRVWZ EDPLERENOEETLEEZONT
WB DT, BEPOBGECRIRRERNET S LI
fii MAC FE D JEG F B ICHETH %,
EHEEOMACHEL, THEBEORE < portable water, 7K
WAVEH SN, \WOERLTVWDEEEZ SR TWADY,
—7, MiMACHE TI3{H G S N7z hot tub R 7 — IV 72 &2
BAGEIRY L 2B S S hTw 20995, + 45 I
ENTWBEbIF TRV, MACH B X Uil MACHE D FF
A DREBIIFEICH D, MACHP»S 7 10— IS
EAELTWDL NI NDH, ZOEBIIMSNTVER
Vo T ZTHENREEY b b RED MACK D51 %
N, HEEL 72 MAC B & Z DB S 4 B E W0k
RO AR T2 BN % 47 o CTIRYR/ BB OG22 17 -
72

KERNMAC 2 ¢

(i) #EEABAN, BHONORED S, BITKEK,
WEY v 7 —K, WHIKD 3 AFTOKE 200 ml & B, %
MTB L OBEZEOHKOR Y ¥ 7=~y Fit 4 #iird
Kz, SHITKEYPAMORE LTI T ar0R%E
BRACL, 280k CHUMRA % 79 #f L, 165-23S rRNA spacer
D U <13 hsp 65 FIHOBARF BN & 0 B % 7 &
L7zo 7B L 72 MAC I & Z DREEIZE S T HREIEE S
BE#RIZ pulsed field gel electrophoresis (PFGE), Restricted
fragment length polymorphism (RFLP) %12 & - CTHFE
A L7z

G 2R] MAC DA HUER 1 235 BE D K JE ) V2 il 7= <
A LT 7z DTN, MACKIZIHE DD OB HEL
7o (BF 8B, WANLBDY 72, EABZELDE

KEA% HE867& 52 5 20114FE 2 A

HIRENPOABICEHEEICOEL (p=0.01)s MAC
W & o HE L 72 R 8 Bl 2 Bl o017 2 45 MR 1 PFGE
B L ORFLPETIEREGEERE HFE TH 5720 TNHD
ZEMS, MACOERIHEO O DL L TRIEDBED
REENT, LAL, 27 u— s HICESs LT A0
BAHTH 720 22T, RICBEBREENRIZLT,
BEND MACH O JFTE & 72,0

MACHI3/AE, FIAEREKOKKS 7 O—->
MICEEL, —IBIdBEZESBEG S MHRMED
HBNBY0

(7)) BEBEBZEICMACTREL TWDT, Hizll
AMANDBBBREENRIZLT, YT —~vy FORNMIR
TR K &2 SURHRIUE T LI 2. TG L 720 [l —if
Eh M LIROL 7 u— U koME LIRSk L
0 93 43~ ik ¥k o M1 W) 7 1%, PFGEE TN L 720 % 72,
MACZ LR TWIREORMEIRS 2D I R
R ERR R 7 v — MRAE L2090,

URR) 049 NOBBBEOSHER L EbE G
A0 = O MAC 73 HEfE H % Table 112773, 28 % (31
%) HMACE EEL 720 b BB L 7201
RN HARE T, 375808 1830k (49%) 75408k L 720
Tz, WHANHAKOTIZOHEBTELOMACTE =
— ARSI N, WHI R B ICIPUEZ R L TR i
L MACH 2SS 7202 L5 MACHNA F 7 4 b
LEBH L TEFLTWD I LR ENT. MACTH
FIBRPHEACOUANC Y Yy T =AY F, Yy T7—L05
B LK, BHK, BkO2S b5 L-0T, BE
WERIZHAT LTz, F—BE» S5 EEkO MAC %
SHEL 7D 10 E, 209 B 5SHETIIEENTK
F225 30 = —OBENE L ZBEBOMPHE LN, &
NODOMACHE 7 b — &) P EFIRHR, 5
BEEEMACKZ S AN K IT O 3 30 R
MACHD L 70— EE IR L7z, Z2D1HI%Fig IR T .

Table 1 Recovery of M. avium and M. intracellulare from residential bathrooms of

outpatients with pulmonary MAC disease

Sampling site Total
Surface of the Inside the Shower Bathtub Bathtub Drai Samples  Resid
shower head shower head water inlet water ramn amp?es esidences
No. of test samples 78 35 87 37 86 80 403 90
M. avium 1 2 18* 11 8 45 25
(1.3) 5.7 (5.8) (48.7) (12.8) (10.0) (11.2) (27.8)
M. intracellulare 2 0 0 0 2 4 4
(2.6) 0) 0) ©0) 0) (2.5) (1.0 4.4)

Data are represented as the number of samples or residences from which M. avium or M. intracellulare were recovered.

Numbers in parenthesis represent the percentage.

*QOver 100 colonies of M. avium in a primary isolation plate were recovered from 10 out of 18 culture positive samples.
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THEMEDSDH B 720 EGIRTH D E SV B Z L3 L
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Fig. Polyclonal colonization of M.avium complex (MAC)
in a residential bathroom of patient #29 and environmental
isolates possessed identical or related pulsed field gel electro-
phoresis (PFGE) profiles. PFGE profiles of chromosomal Xbal
digests of MAC isolates were shown. Unr, Unrelated profiles;
I/R, Identical or related profiles. C1, Isolate from sputum 1 on
2004.6 from patient #29 ; C2, Isolate from sputum 2 on 2006.3.
from patient #29.

Table 2 Participants’ residential bathtub type and ventilation method of bathrooms

Recovery of M. avium and M. intracellulare

Culture positive Culture negative Total
Type of bathtub
Bathtub supplied with hot-water 5 15 209%
Bathtub attached to a bath-boiler
Natural circulation type " 8 1
Forced circulation type? 5 6 11
Recirculating bathtub (24 hr-home bath) 1 0 1
The time of draining off water from bathtub after bathing
Shortly after bathing 3 10 139
Next day 14 12 26
Keep hot water in a bathtub 1 0 1
Unknown 1 0 1
Ventilation of a bathroom
Bathroom dryer 0 3 3
Ventilating fan
Regular use 0 3 3
1—-8 h after bathing 3 5 8
0.5—1 h after bathing 4 2 6
No bathroom dryer or no ventilating fan 12 9 21

Data are represented as the number of residences.

1): Natural circulation type of bath-boiler that has two holes in a bathtub.
2): Forced circulation type of bath-boiler that has one hole in a bathtub.

3): The Chi-square was used for analysis.
4): Mann-Whitney U-test were used for analysis.
*P value<0.05
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Vo BHEICHEIT S A MACHE 1, WS o I 1 % R g
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NON-TUBERCULOUS MYCOBACTERIOSIS WHAT HAS BEEN COMING OUT

Chairperson: Akira KAJIKI

Abstract Diagnosis of non-tuberculous mycobacteriosis is
relatively easy, because of recent technological advances
(HRCT, MGIT, PCR, DDH etc). Although many reports of this
disease have been published, there are many problems to

resolve.

1. Prevalence of non-tuberculous mycobacteriosis: Shigeki
SATO (Department of Medical Oncology and Immunology,
Nagoya City University Graduate School of Medical Sci-
ences)

Questionnaire surveys to determine the prevalence of non-
tuberculous mycobacterial (NTM) disease were carried out in
2001, 2007, and 2009. The NTM disease rate was estimated
at 5.9/100,000, confirming that Japan has one of the world’s
highest NTM disease rates. Examination of the proportions
of M.avium and M. intracellulare disease in Japan by region
revealed that the M.avium/M.intracellulare disease ratio
increased in different regions since past reports. In the 2007
survey, the M.avium disease rate had increased over the
2001 level. M. kansasii had a high disease rate in the Kinki and
Kanto regions. Disease rates tended to be high in regions that

have a metropolis. However, the disease rate was low in Aichi
Prefecture, so that the presence in a region of a metropolis is
probably not of itself a factor causing a high disease rate. The
distributions of the bacteria causing NTM thus vary among
different countries and regions.

2. Polyclonal infection of Mycobacterium avium using varia-
ble numbers of tandem repeats (VNTR) analysis: Tomoshige
MATSUMOTO (Department of Clinical Research and Devel-
opment, Center for Infectious Diseases, Osaka Prefectural
Hospital Organization, Osaka Prefectural Medical Center for
Respiratory and Allergic Diseases)

Mycobacterium avium complex (MAC) is refractory to
therapy, containing rifampicin (RFP), ethambutol (EB), and
clarithromycin (CAM). It was widely accepted that therapeutic
difficulties of pulmonary MAC treatment was caused by highly
resistance to antibiotics or repeated re-infection from envi-
ronment. Variable number of tandem repeats (VNTR) analysis
of MAC is available. So, we studied the MAC-VNTR of
clinical isolates from 29 patients with pulmonary MAC,

refractory to the therapy. Compared the clinical isolates before
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with after each therapy, clinical isolates derived from the all
except one patient showed the same VNTR patterns, before
and after.

According to MAC-VNTR analysis of the clinical isolates
we studied, frequency of polyclonal infection was low (1/29).
We concluded that the highly resistance to antibiotics or the
repeated same VNTR type infection from environment made

refractory pulmonary MAC.

3. An approach to identify susceptibility genes in patients with
non-HIV-related pulmonary Mycobaterium avium complex
(MAC) infection: Naoto KEICHO (Department of Respiratory
Diseases, Research Institute, National Center for Global Health
and Medicine)

Mycobacterium avium complex causes human pulmonary
disease. Thl T cells play a role in protective immunity from
mycobacterial infection. Genetic defect of Interferon-gamma/
Interleukin-12 axis is known to cause familial non-tuberculous
mycobacterial infection. On the other hand, non-mendelian
type of genetic abnormalities such as polymorphisms of HLA,
CFTR and SLC11A1 (NRAMP1) genes has also been investi-
gated as disease susceptibility genes. Recently our group has
reported disease association with MHC-class I related chain-A
molecule (MICA), comparing 300 sporadic cases with 300
healthy controls.

4. Genetic feature of Mycobacterium avium complex: Taku
NAKAGAWA, Kenji OGAWA (Department of Pulmonary
Medicine, National Hospital Organization Higashinagoya
National Hospital)

The bacterial factors contributing to the pathogenesis of M.
avium complex infection and diversity of disease progression
remain unclear. MATR-VNTR typing is inexpensive and easy
to perform and has an excellent discriminatory power compared
with MIRU-VNTR and IS7/245-RFLP typing. MATR-VNTR
typing revealed that M.avium isolates from HIV-positive
patients are analogous to the isolates from pig enterically-
transmitted rather than those from HIV-negative patients with
pulmonary diseases.

M. avium comprises four subspecies. We performed genetic
analysis by using Insertion Sequence (IS) for 114 clinical
isolates of M. avium. All clinical isolates were identified as M.
avium subsp. hominissuis by sequence analysis of sp65. PCR
detection rate of IS901 was about 70%, while detection rate in
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Europe and America was 0—8%. Compared with the original
1S901, 60 point mutations were found in the sequence of the
insertion sequence detected from all PCR-positive clinical
isolates. This new insertion sequence was designated ISMav6.
It became clear that M. avium strains in Japan are distinct from
strains in Western countries in terms of the prevalence of
ISMavé.

We conducted genetic analysis for M.avium isolates col-
lected from 11 hospitals all over Japan, but MATR-VNTR
typing failed to show that distinct clusters correlate with disease
progression or region.

Genetic typing for M. intracellulare using VNTR has not yet
been developed. We identified VNTR loci in the genome of M.
intracellulare ATCC1395 and applied them as a molecular
epidemiological tool to clinical isolates.

5. Infection source of pulmonary Mycobactrium avium com-
plex (MAC) disease: Yukiko NISHIUCHI (Toneyama Institute
for Tuberculosis Research Osaka City University Medical
School), Ryoji MAEKURA (National Hospital Organization
Toneyama National Hospital)

Pulmonary MAC disease is characterized as the polyclonal
infection and the recurrence, which suggest the presence of
polyclonal niche of MAC in environment surrounding patients.
We revealed that MAC was recovered from bathrooms but
not from other sites of residences. The bathtub inlet was the
niche with polyclonal colonization of MAC in the bathrooms
of MAC patients. The identical/related genotypic profiles with
isolates from patients were revealed by pulsed field gel elec-
trophoresis. These results implied that the residential bathroom
might be one of the infectious sources of pulmonary MAC
disease.

Key words: Regional prevalence, Polyclonal infection, Host

factor, Bacterial factor, Infectious sources
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