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LUREMD D B2 0EH D, EBRIZA Y F Vo
fERER 7R Thl RBIE T O RIEDY, NI EE 2 G
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BRI SN (Fig. Do

MACHE, TEED LD VbW 5 Lady Windermere
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LT, PUTNF#EEIC X 5 MACE DSSFEAH S 1,
YA MIA YRy NT =7 HBMACHE O BEZHEIC D
FEAREEZ R LTWLEIEERLTVWDY, T4b
H MACHE D EFEIE T X, R EE TR
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Fig.2 Immune defense mechanism and candidate genes
for MAC disease
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ZEiR A H S L7z & F VML T PBMUCLI (MUC22),
FERITEARHEIE 2 DO 18 5E RYYE & B O & 5 CFTR
HAEF, =7 A THE SN T X 72 NRAMPI 815+ % 0t 5
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BLw) EE, BEEREICHFRT250TERV A
Lilbhs,
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HLA-DRBI AZ 1122\ Tld, MACE O % H B 3 1 7
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Fig. 3 Airway defense mechanism and susceptibility genes reported in MAC disease
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DS EZLBEDY ) LDNAZLEL T L2 L0 b0
a2 A AU LOBRANEASLETH Y, R R
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HELWEWEDND - 720 TR L VNTR BB fFEAT
13 PCREDFARTDH % 720 RELP B JI AT 02 & ek L €
IR T, WERISMETIRETETH Y,
BBMUAREL, FYINVF—F & L TR B 7-0% ik
MTORKLES TH D, bivb i il i & i
B O B v MATR-VNTR B B AT 132 0 1F 9 AY1S1245-
RFLPE L ) WHRENREN S EN TV D I L ZR L2,
VNTR B BIEAT 1, 8P 01375, RIIHER kb0
—HEDBVbNsEY 7 a—F VKGR, FEHER 5
CBU ARG & IR TR O S, BREIH & o
g VIS Tw b,

BARBEROEVICLZEETTFDEN

HIV B PR BB B 2 3 M. avium E T, &9 -
K EIZEEINLREALE L 0 &g L& T 5
EZEZLNTWD, —, EEREL 725wl ol
M.avium iE IR B IR G T H 5. Db i M.avium
subsp. hominissuis 187k (i M. avium i B F HIK 108 ¥k &
HIV Btk B Bk 338k, 7 % Hisk46#%) 12K L MATR-
VNTR AT % 47 o 720 HIV Bt EF kIR, 7 5 HIRR
L GL T T AY =&, Wi M. avium iEBE Tk %
&L T AY =257z HIVBTEEA kbR
MACHEHI KR L D & L AHLE L S OG5 2 97
FHRBRIGEWZ E S S0 ), EYRRIC L - T
WOBILRFITENDDH S Z LEAIRIES NIz,

M. avium subsp. hominissuis D&/ L&k

CD2ODRDENZIRYT B 7201247 ) LERTIC
LB BIAFHEEIT 5720 TNETIZEY /) ADAHE
T % FRHERR M. avium 10413 HIV B V365 P MAC fiE
BEREKTH 5. HIVIEEWN M. aviumFEDORFEE LT,
BHEARPUEEAL UM AS 2238 L 7 24 Bt 0 9 ok o
M.avium WARHN135 D7) LENT % AT 5720 £ VI F D
Genome analyzer 11 % Jil W CTREHT L, 592 RO @ A= T W i
ThbaAryT 4 7rhfmohic, o8 Emfih %HE
ZFENT Y 7 BT X0 ZEHERR Mo avium 1041253 LT~ v
Y 7 RAT 5 72, 6 UHLAE M. avium subsp. hominissuis T
HOBRONLR)BETFVELRLIEPHLNIIE -
720 M.avium 10455 B BECH & HN135 45 R BECHIIZ 13,
BEMKXOBVEZRTERIZTINTEEEZEZ LN
%o % Z CHNI3SH R FIRD 2 A 5 12 58 2 O
ML, Mok ToOREIRN & R & o BEEDORE %
175720 TOREE, HNI3SFRRWFIRRARIZ Y 725
— % L, BERHFIICHE I MAC RE B3 H SRR A
BRALTWD Z EDIRENT20 M.avium subsp. hominis-
suis \ I 7 ) BIETOLHEIEVHETH L 2 L A%D
N0, SREGRRICE D S 5 IS N A REMEDYR
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WM& sz,
HMTIXINICONT

E HIZHNI3S D5/ A f#HT % Genome sequencer FLX
system (I ¥ 1) ZHWTTIDMER, ¥4 A05%
% 2 DOBUREFI A STz A ADOKRE LEHNE G
ik, NS WA ZOBEFNETTITAI FEEZ LN,
INFETMaviumlZBWTHRESNTVDETFTAIF
(pVT2, 128 kbp) D 10fELL LD 4 X TH Y, HMT
T AI FOWRREAIRB SNz, 2OTTAI FIZEE
N5y %0 % 32— K3 5EFICDS D9 % 42% 1% hypo-
thetical protein T& D HEREAHTH o720 1 EDORL D
HWHRICBUT 2 ZOHMT I A I FORAEE A Lz L
Z A, HIVIEHEN M. avium FEH K I B W THEREICHRA R
ME <, THHERORARIL0% TH o> 7.

ISMav6 (DWW T

bivbihid, Hor /2 o EICHEET 53 ARY) (Inser-
tion Sequence: IS) D M & 17\, H A o [ K 55 8 M.
avium ¥R D 50 ~ 70% 3F B ABS ISMave & R A T 5
N, BKROWITIEA SN R WEMTH 5 2 & 2
L 729 ISMav6 DIRAE OF EAHYH A T D it MAC FEHS N
Kb TWEDTIE R EbNbIEEZ TS,
ISMav6 DIFANBEZ T L72L 25, ZD—DILIFN-
y DWEE Y 87 & 23— K9 85T ¢fp29 D Shine-
Dalgarmo BRI ICIFA SN TWE Z Edb Ao 72 (Fig. 1o
DT EDLISMav6 i IWASD Dk b IFNRFEEE L O
HBHEPHL, <207 7= h50% A b A VIE
Z)IFIT K LT 565§ 2 Wkt R S e
(Fig. 2) o EBHCHAROE L FCKDE DS, ISMav6 DA
REV) HCTHBICR 2L 2 EPHL2ICRY, HARE
Wk D BRI S 2\ IL B OZE WM T ICHK T 5
WHEPEAVRIE S 7z,

M. avium DEERZE

il MACE D ERIRFEMIZIE H D E KR E L, FillAs#HE
Ly, (GEBMGRINIL T L BIMIE & —H L=< T
BIVEEINTEY, EZLTVWARY, HERLI L
TR TRATREIC 2R, BHBGRED O & D DH]
WM BN R 00 b L, F72, & S IC2MICHBK
PO EBALT BIEBIDSAR BN B DS, 9 L7 EBNIL 1
AT ASD B DO TR BN EEZDLDIZHRTH S
Vo TOXIBEFEDS, EEWIEEIT 72

E 12 LEE2 SN E T) 25, HER
(CAM & G L LRI HH L% 129 A DL AT v sk %
A3k e A D B FB X AR CHAL U 7B & 238 430k, KR
HEHE QRO 2 WIRER]) 498k D G EF 928K D M. avium
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transcription
factor

Fig. 1 One of ISMav6 insertion sites was Shine-Dalgarno sequence of ¢fp29 gene which encodes
a protein involved in the release of high levels of gamma interferon.

ISMav6 (—)

M. avium strains
in Europe and America

ISMav6 (+)

M. avium strains \Kff‘ect?
in Japan
human IFN-y
signaling pathway

(N 299

cytokine attack

Macrophage
Lymphocyte

Macrophage

Lymphocyte

Fig. 2 Our hypothesis for how ISMav6 enhances the patho-
genesis of M.avium infection. M.avium strains in Japan with
ISMav6 may attenuate signaling pathway involving IFN-y
production, and become resistant to cytokine attack by mac-
rophages and lymphocytes.

Btk % O THBE OB BE T OB 217- 72, 35
WCRBFEIFICB L CIIROEBIZ L, PRELIC X D iHH#E
BIG L7z b 0% RIGHEEALTE Qo) & LTHRY oK
WRERE QoFk) & IBME 21T - 72,

VNTR BUBUSEAT O, HidR o2 (WEIERE, RiG#
TALEE, REEALE) BV TEHAGD Y 5 A5 —BK
EARONL o Tze TN TIERY 7 0 —F V&g 8
FEBIH 6 FEF], CAM & EEMP R 12 11 bRASBEERE T
Holze SHITRBEHORY 70— F V&Y 2 JEHI,
CAM & EEMPERR 1 BE 5 N CRIGHEALHECTD - 720
%72, ISMav6 S INF-y 2 58T 5 & SN 5 cfp29 DHE L
TEAZHRA STV B RIS AEFRE O H TR IR EALRE

WKBWTHRBIZE LT, 2561 ﬁﬁfﬁxi
R REBEHE O CEABICB W THRICRA RIS
o720 AWFIEDFER, VNTR O & Tl iEH%ET“
HBA, KUY 7a—F VG, CAM LN A% 5 HEK
PUEEALIZBIER L, ofp29 l3fA S N7 ISMav6 B & U
BT A3 FOREA DA IRIETOMITICHERT 2

W HETE AR S 7z,
M. intracellulare DEIEF %

N FE TNTMIZK L VNTR BRI AT I AS0] 68 72 0 1%
M.avium DHTH Y, W UMACIZE F N5 M.intracellu-
lare \Z%F LTI PPN O 72O OMETHEM %2 Y —
VBTSN TR h o7z bitbitid 2007 F 1224 H
& N7z M.intracellulare ATCC1395 D7 7 AEHAE S L1
VNTRI®ZY 7 b (Tandem Repeat Finder) % Ji\>CTVNTR
FHAEMEL, Th2ho VNTREEBOIMIIZPCR 75
Ax—%itLl CORKGEIL2T 74—ty F2H
WCRRIR BRI L72 & 2 A, FEFITE VT
MREERIRETD & in vivo \ZBUT A& EMZ R L729 (Table) o
Z @ Multi Locus VNTR analysis (MLVA #:) 12 X 1) m.
intracellulare D5 FEFIRAT BB L 22 0, fEifE<THH
GOy — v & LTGRO R 2% 7o
LHIfEs N5,

Db T MLVA 3 % v T4 B iR 575 8 M. intra-
cellulare FRIZXF L C VNTR BHT % 1T o 720 ZDHKEE, K
EL22D 7 TR —%HKL, 22007 F A5 =1
M.tuberculosis DR BEERFO—> L LTHMbLNLTWV D
mammalian cell entry operon 3 (mce3) Bfn T DA TIX
S &N EDND L) BIREVIIRA 2 STz,

= % (<

W OB TFEORNRG L LT, THRTHRHERTT
SHovEDOBIRISHE, (Wb 2WERTFOMEIZL D)
Jili MAC i D J& 5% - F&9 - TREAL OB D, 51 1E
WREHED ¥ — 77y e E7- R BHRIETE R, R0k

2R EEEZTWD,

F21EETH 5 e MIOBENERRL, EEHORO
SHT e EOWRDFEICT T O LENH Y, WEET
WD R LA L DO TTO T LESRH L LE
AbNb,
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Table VNTR allelic distribution in M. intracellulare clinical isolates (Ichikawa K et al. 2010)”

No. of isolates with the specified TR allele Allelic
Isolate and locus 0 1 5 3 1 5 6 diversity
VNTR-1 0 5 52 14 0 3 0 0.46
VNTR-2 3 43 18 8 2 0 0 0.58
VNTR-3 7 62 5 0 0 0 0 0.27
VNTR-4 0 32 9 13 20 0 0 0.69
VNTR-5 14 2 55 3 0 0 0 0.40
VNTR-6 0 20 35 16 3 0 0 0.65
VNTR-7 0 20 38 15 1 0 0 0.62
VNTR-8 35 0 37 2 0 0 0 0.52
VNTR-9 2 1 71 0 0 0 0 0.07
VNTR-10 1 44 3 1 20 5 0 0.56
VNTR-11 0 1 34 0 36 2 1 0.54
VNTR-12 0 0 60 14 0 0 0 0.30
VNTR-13 3 1 33 37 0 0 0 0.54
VNTR-14 0 1 65 8 0 0 0 0.21
VNTR-15 0 38 31 5 0 0 0 0.55
VNTR-16 0 4 70 0 0 0 0 0.09
% it petitive-unit-VNTR and IS/245 restriction fragment length

1) van Soolingen D, Bauer J, Ritacco V, et al.: IS/245 restric-
tion fragment length polymorphism typing of Mycobac-
terium avium isolates: Proposal for standardization. J Clin
Microbiol. 1998 ; 36 : 3051—4.

2) WA 4k, WIARDR, HH B, LD VNTR (Variable
Numbers of Tandem Repeats) %'J HURNC X A5 IED &
O BT E O 5 TRFIRNT ~ = 2 7 V. BT
FeE . 2003 ;109 : 25-32

3) Inagaki T, Nishimori K, Yagi T, et al.: Comparison of a
variable-number tandem-repeat (VNTR) method for typing

Mpycobacterium avium with mycobacterial interspersed re-

3. MAC

] 75 B A ) AR L e R 2R R B

T U &I

RGN EDUIR T R GRE [ ASA% 7 & HUMR 1 B SE DY 20
%% 5O 5HH, $FIZ, Mycobacterium avium complex (MAC)
JERGIE VL IEAG AL VE DU B IR GSRE D 70~80% % i 8, e
Thbo £72Z OBEEIZE 2 BIMOMEIANIZH D, MAC
JRYFEDBWE, HEICKT 5 BLIEE T > TV b, MAC
WBHREIHEWTH D720, BIEEEDOXRERMEDL? S
BHL TR TCOMNIND 2D D, TD7
MAC 2 & % J&HE D Mi#ﬁ&iﬁ&blﬁwﬁﬁ
W2 CERTH5TH L. B B LA S
N, KRETIZ20074E12, AT ;tzoosi BRI &7z

EZHNICH 1T 2 MEZHE (%

polymorphism typing. J Clin Microbiol. 2009 ; 47 : 2156—64.

4) Ichikawa K, Yagi T, Moriyama M, et al.: Characterization
of Mycobacterium avium clinical isolates in Japan using
subspecies-specific insertion sequences, and identification of
a new insertion sequence, ISMav6. J Med Microbiol. 2009 ;
58 : 945-950.

5) Ichikawa K, Yagi T, Inagaki T, et al.: Molecular typing of
Mpycobacterium intracellulare using multilocus variable-
number of tandem-repeat analysis: identification of loci and
analysis of clinical isolates. Microbiology. 2010 ; 156 : 496—
504.

LM EERRT — &)
i, AR SR

BRI REINTVDY, ZhHIZX 5L, iliMAC
SEDBWIIE, BRI MR T RN 20T 2 i Sk i % 5 72
TN D Do MEENILETIX, BB OWEEL? SO
MACH:ZERE, b L ITRBE PRI & 5 MAC B 2205
PE, F 7203 1 I OREFER N 2 CHURE T |2 R 72 4
MR ZM 723 2 EWEREND, 20720, BHICIE
B 2242 &, F%Mﬁﬁ%zﬁkfé_kﬁ%
D, HEHEKRTOREENE - Tnd, T2, BWidklE
DIRPEZ D MDD 5o WEHEMAR X D MACTH 23K &
NTHEBIDHKI50% L B Wi kM2 - S hwvd oo,
BRI 272 S WEE L, 72 3o i R %%%

EDLOTHUL TS LEOWMENDH 52, BHEIIIC



440

KAF 3 275, BMEEOREDREIRENTVE, &
5 I MAC FEGIE S A58 & BRI SR L Tl ) R
WRENBUETH D, TNOHOMESE,S, L0k -
iR BWEOMENE TN Tz, bbbl MAC
FERM R MEZWIEE L, 20114ES AL F v EY
TOMACHLARELISA & L TIREREZ#H T TcE 2 L &
rolze ARTIE, TNETIT o TEZRKRIIEH %
B, MACIMIEZE OA IO W TRz,

MAC £ IMEZRIEDR R

MACH S MFZ M (F+ ¥V 7 MACHIKELISA)
Ex A 7a7L— b &REME L THCSELISAET, i
Ji & L T Glycopeptidolipid (GPL)-core & FV>, Ifil{EH Pt
GPL-core IgAYUAZ JET o MiLliF 10 L % AR L THl
ML, #3REHTHETRERTH 5,

GPL i3 MAC 1 Ml fL BE 2 F§ 1 9 2 EZHENR PR TdH
b0 AR M. kansasii D MTLEE I AZAAAE L 2 W25, M.
abscessus, M.chelonae, M fortuitum 7% & O B H 5 E W 12
GPLZH T 5 WA ®H %o GPLIZHER, MAC O IfiLiE#
ERETIIRTHLI L THONTE . MACDIL
I 1E Schaefer H D4 FHIC L 5 L 28Fi b 5 & SNTH
0, M3 22 554 D ZERRR, REMEDE WSS & T
W5 MRS S @ 55 T & % GPL-core O Thr 5% A& 12
AT A K MERYER 2 HEHIC X > THE SN 5, GPL-
core VX LY B R° M. avium, M.intracellulare O W FE 12 77>
DOLFTEVWPIENEEZ O LR s N, ZhxiiEs
Wropuii s L7z,

KEA% HE8T& W5 5 20124FE 5 A

B Wi R HE % Gl 72 3 MACHE B, MAC O .7 % 508
NDOBALEEZEZ N5 DD (MAC colonization), HlifE%
B, Bl M. kansasii JE B &, BEHE N % X 402 100 GPL-
core PLRZWE L7290 Z DR, MG HTGPL-core $T
PRl 1Z MAC 3 TE T O P B RE P fdH NS HX T gG,
IgA, IgM & B ICHE (p<0.0001) IZEHREZAE D2, &
NZENORESE, FFEEEI, 166 | B T72.6%, FFEE92.2
%, IgA @ J&PE92.5%, 4FEEE95.1%, IgM © J&J¥ 78.3%,
FEELE91.0% TH D, RATENRDEN Tz, 2D
ZEMS, Fx ¥ TMACHIUAELISA TlXIgAPiih %
MWET L& &L,

ER T DR

¥ x ¥ TOMACHUKRELISA (RfEM) ZHWTHA
ENIZ BT 5% sk 3L FFZE & BT L 729 ki
MAC B #H 704, Wit B %374, €oMbolizEEs
45%, BEPOLORALEZ ONIZH18%, B LU
BTT16% T o7z MIFPLAAMIZI MACFERE THEIC L
ALTBY (Fig), # v M+ 7% 07 UmL &3 5 &Nl
MAC HiE D 5 Wi 1A FIPE LR 84%, FFELEE100% TdH -
720 BEASAZ R MIEIL 2R, & SICMACH OBREID 5
DRAEZZONTRBEDOENCOHEHTH o720
7z, M3 LA (& fibrocavitary (FB) type & ¥ 3 nodular
bronchiectatic (NBE) type TRathE3 258 <, M.avium, M.
intracellulare TOPARM O ZZFIIFED SN h o7z F
7o BUMAT & CT % T ORI DI D IZIEF IZHH D D
OB % D (1=0.43, p<0.05) FHEOBIEE % K

i \

2517 o
o"’o

= 204 ..‘0:.
£ 0083300
) 15
< <)
g 10 et
o ..
| | o
g 1 ceegqee
“E’ 207
) %
A 154
©
; 1.0 o®
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MAC-PD MAC-
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Pulmonary  Other lung

#p<0.0001
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TB disease subjects

Fig. The level of serum IgA antibody to GPL-core antigen. Serum samples from six different institutions
included 70 patients with MAC-PD, 18 with MAC contamination, 37 with pulmonary TB, 45 with other lung
diseases, and 76 healthy subjects. Antibody levels in MAC-PD were significantly higher than in the other groups
(p<0.0001). All results are expressed as individual data, and horizontal bars indicate geometric means.
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Wed 2 R PEATRIE S 7z,

B ) o~ F BB O SORZE L MACHE & O#FIIC
BT 205E% M T 59, EWFENEAERICH72-C
i, IR AR L o TBY Y IR T
BIZBWTMACEDBWIZEETH S, T2 v~ F
Jiti D545 S5 %25 13 NBE type D MAC &L TH Y #71
WS 5. 637D v~ F B M P GPL-core
IgA VUMM 2 BT L, € ORI, 14 % OMMACHE, B
X U3 4D MACUSLD NTMIYE, 1644 OS5 SRR
LR ETHEHE, 0HOMBREFEHALOLEETH
572 Y A TZHE0TUML LT B L, KE4T%, f¥
BIE100% TH o720 BIEIZEDP-72b 00, FRREIC
BENENZWICANTH S EEZ SNhi,

KETDORHE

20094F 1 H 75 2009 4F 11 HIZHF TMAC IERGHIE D i
BRI A I AT L 2 A RE TS 572
o, B b NFE - #bI8 (National Jewish Health | 7 7% —
i, g FM, 7202 6%E L EELFRZ 2B
V% A D W CRGEE L 726 National Jewish Health 4}
e BE T, MiIMACHE F 72130 MACHE % 56 &, A5
100%, BIOEWHAT Y ba—Iv524 %05 L LTl
HEIE, ZORBIRNEHEZIT-> 72 (B 1524,
W 5711170, B D =116:36, ANFE: H A138,
TIVTRT, T7VARS, LAy 7 R2%). F v
¥ TOMACHURELISA GAfEa) & AW T, Mgk
ili % 058 U720 IR BT MAC & SAE (64610) 128135
M PUAAT I 2.7943.66 U/mL, JEG B il MAC J&He e
(2361) 2B 5 lliLiE GPL-core IgA LAl 1 1.561+1.76
U/mL, JEMACIEEGRE (1341) 1.11+3.68 UmL, 7 B,
R E (5261) 120225111 UmLTH 720 TNHK
D, REET5%, FFREWML TH D Z LA L 72,
LGB MAC I&HAE (23 61) 2B Bt (v
b4 7 >03UmL ZRTEE) 1356.5%, 61, fi
WE 2B B LHEMEFRIETIN TH o 2o Btk %R
L2 E I HFIICHot tub 2, BINZA AL 3 07
T =W TOKIK, H—F = 7% ET->THEH MACH:
BOWRKDL VW EHEE SN, FAERMEMACKYSE TH
B REME DRI S 7z il MAC &G4 E O 1L i $L GPL-
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core PUR DT X 2 MiEFZ W 87 2 NFE - s, =
512, WREFENEMACKELDZIMIICAHH TH B Z Lo
L 720

¥ & O

MiEZWIINBHTH B 720%4%E, T LTRETDH
D, FHESEVWEEZSNS, F v ¥ 7OMACHIA
ELISA X B WERRMEZ A L, MiMACHE & EIHE O
W #E A% Rl M kansasii iE & DEMNICHHTH 5, —
T, WEERT MACHE DB BT % IR E 1T 80% Hi 4 T
HY, FrEPEE F 223 FAEE O RV MACKE T b 20% T
BIIBEIC R 2560 5. Fz, BEMEMEEYE, —3F
O F I EGE T D IRl L7322 EhH Y, MM
WITH BN LETH 5,

X ik

1) Griffith DE, Brown-Elliott BA, Catanzaro A, et al.: ATS
Mycobacterial Diseases Subcommittee; American Thoracic
Society; Infectious Disease Society of America: An official
ATS/IDSA statement: Diagnosis, treatment, and prevention
of nontuberculous mycobacterial diseases. Am J Respir Crit
Care Med. 2007 ; 175 : 367—-416.

2) Prevots DR, Stickland D, Jackson L, et al.: Nontuberculous
mycobacterial lung disease prevalence at four integrated
health care delivery systems. Am J Respir Crit Care Med.
2010; 182 : 970-6.

3) Schaefer WB: Serologic identification and classification of
the atypical mycobacteria by their agglutination. American
Review of Respiratory Disease. 1965 ; 92 (Suppl.) : 85-93.

4) Kitada S, Maekura R, Toyoshima N, et al.: Use of glyco-
peptidolipid core antigen for serodiagnosis of Mycobacterium
avium complex pulmonary disease in immunocompetent
patients. Clin Diagn Lab Immunol. 2005 ; 12 : 44-51.

5) Kitada S, Kobayashi K, Ichiyama S, et al.: Serodiagnosis
of Mycobacterium avium-complex pulmonary disease using
an enzyme immunoassay kit. Am J Respir Crit Care Med.
2008 ; 177 : 793-17.

6) Watanabe M, Banno S, Sasaki K, et al.: Serodiagnosis of
Mpycobacterium avium-complex pulmonary disease with an
enzyme immunoassay kit that detects anti-glycopeptidolipid
core antigen IgA antibodies in patients with rheumatoid
arthritis. Mod Rheumatol. 2011 ; 21 : 144-9.
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KEA% HE8T& W5 5 20124FE 5 A

4. MAC Zda:.> & T BHENTMEED E %8 E BER G DBEIC DOV T

B EFRBIC RIS B
B R s B R e L R A1 TR

3 U &I

PURRHEAYE I BT, AIFROMBIEGERIIIR 4 19K
AL, WHODSEFE S 5 HHEIEE D) 5 OMEFLHE TH 5,0
—77, AR OKEK, A, #Ese) LHEIcELY
5 IEAEREPUEE T (nontuberculous mycobacteria: NTM)
ZRRW & T D MR EPUR AR (I NTME) (3, 4§
WAL S N7 7= R DI R HE 12 X ) BB AT N9 %
Lz, EEREE b I EEO L PO
EIERZ R S EIDEIM L T 50 NTMIE, IS
b MAEE LW E SNTWAEDS, — KRG
T5EBWEOHBEERE E LB MEICEE L, BEfF
DNk 2 B L CIFRA IR AL H b DAE
DI NTME TlZ, Mycobacterium avium complex (MAC)
TRRH LT D LOOHEN RS FE L, #80% % LD D,
CAM Z Z LA RIE ORI AR, BRI IZB W
THRBIZHARTRELMEICR ) 2D H %, Nii NTMIE
O RHERF BT AT &2 ST S T & 7228, il
ABRCALEIRE ORI R LIV TARAD B S0,

il NTMAE D BT RIS LA TH O, BRI 8H
BIRED BB DS, BIIWIIIA SN B ER LT
RICBIEL TV 5 2 L3  DERRIEAD ML T 2,
F 72K EM 2544 (American Thoracic Society: ATS)/
KENEGiES 4% (Infectious Disease Society of America:
IDSA) ODAA FF 4 &IELHELT, EBEM LK
DD LT LS EROHREGZ IEMICKBLTW5 &
BRA&RWY, UL, WaipyEZs & IE] i 2 o 7
R, TOL) BIARMEITEZ AEKICE LT, MR E
BRR 1% 2 0 e U TRET L 22 i id A e v

2T, bhvbMdHIEHIZ 3BT % i NTMIE 480 1
ZxfG e LT CT DRI ZAL & RS & DB 15
X, KREOWEZ WS B34 v —H—& Ll
15 KL-6 DT REPEIZ D W TGS L 72

] &

20014 1 H 4520094 3 H T, H ikl @PERE 2
548006 & 3Gt & L, 2007 4E 1256 S L7z ATS/IDSA
12 & B NTMIED BT - i6H - FRICBIT 2 RBRICHE T
LEZOMNS, RN EE S 2 9 OIS
RREOMAZHT 5D A L7z,

BRI OIRE 6 FM T TR Y, BHHICL L

O HRTE R AR Z & Thli L7z,

CTWifE DML, BRGHRZHS SN TwRwv2 Ao
I ER N EFER IS X 0 S0 S L 7z. Wi o §FAi X, Moore
Wi UL L, WEOEH (UhZEHRLMERRR | CN, #
Hi% | LN, Z25 @ CA, S8 LR | BE, MWIEIEIE /i
il : PT/Ate, SRAEAl) Z & IZBUE L L7299, FERERZ
ALDOFFHTIE, BB R A IR 3 A EE DL Lo bR %
HUIFTH SN CTH S, MEOER T LI, BIEH
MIPNCSED A %R L7, WMEOAZR LR, W
DEALE R LIHE (BB 2RO, 2z il b
2 TR B UIRHT 21T 5 726

¥ 72, BAOREZE TRIFIICERIS 73 I A7
MFEDH A~ A Vi % Bioplex® & J W TN L 725
% BAWIZEI AR OB T H &2 & 0 WF2eaT AR %
WCHER S 7z,

o R

CREIRE I 22k o> 5FAil)

BIEHPNIC B 2 % CTHT ORI FGH IS DWW T
McNemer M€ TR % & w8 P ORI A3 VIR R
(CN: p=0.065, LN: p=0.054) &, {LWHZEZEHE (BE: p
=0.000, PT/Ate: p=0.000, CA: p=0.000, ¥t &}l ; p=
0.000) IZKMEND ZEDBHL R E RS T2,

CREIIRIZ & CTHT IR & o 5H)

BMI R Bli B e A7 7 & O ERIRIRIE & CTHI HL O %
FTELOREE LzE 2 A, BMIREEREDI T A%EIC
M HVEIREDOHEIT LT B 2 & 2RO (BMI:p
=0.0032, %VC: p<0.0001, %FEV1.0: p<0.0001, peak
flow: p=0.0001, Kruskal-Wallis test) o

Cul PR ZE B & OS] i Pk 2 o0 J )

B ATT SR E O EZ R LI L) Th
WEEE ICHT IR 2 &, RN R 2 o B A
Py ZENLnwZ xR L7z (CNvs.BE: p=0.012, LN
vs. BE: p=0.034, Chi-square test)

F7:, ZoBFEN (THNREDOHEL VLRI LA
PR OB R RO O AE SN T,
COWMBEINIIL-8FDORKIESET A M H A VO LADRD
5N, WERHIZES LT AR ARE S i,

(Nl 3 IR D IR EGTAIG % L3~ % 8N 4 &~ — 1 —)

CTIZ & 2 W PR ORI I 28 b & IO % 28 4 F
Y= =& LT, ViRREEGIET AT L2 L3S
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NTWBKL-61ZH:H L7229 MiMACHEDUIEEMioY) R
BEARIZ BT 5 KL-6 DRFEGAIT X B 9 B 2 1 s
TIE, KL-672%%8 Bz 3FNE 20 & 09 25 508 P iR s 3
LTWwWabZl, BXLOMEKL-6IEIETHHHHE D CT A
a7 LB LS, TR EDCTAaT EAR
WCHBIS 2 2 e 2R L7ze — B DURE B O M 4R
R DIERIGHE & XN 5 Gaffky 55, AR I MERE,
KAYMAFhER, KM CRP, B X USPDRED ) b,
REDW MK ST CT AT E I ZED L L DM
BT, MHEEHEIZHEEL-MHEZRLZDI
KL-6 DA TH -7z (p=0.249, partial correlation) o

¥ & O

bbb, iNTMEED CTHFRA, HEOPEIRIC &
ST HYEZ AT SO ERTHAR D DICKE S —
FEBIC 2 A0S VRS & AN U] IS D TR ATRAE L
TWAH I ERR LIz, T2, MitkRER G ORERRAD )
AHHEOIRE L O Z RO /-2 &0 h, BEHEOARN
WL 2 B S & w2 & A NTME D45 #L [ 5
FLEZ LN, 51T, WHPRZE OB & AT
FRZE OB & HFEFISE S ), Mg h o SRENEY A b
HA Y (IL-8%E) BPEFALTVEI LD, RON
LD DI LT B W REMEDRIE S 7z,

—Ji, N4 F =N —Th2KL6E, MiNTMIEEE
DWRHT R, R0 FPEIR A ORI ZE AL S A Y
ZRLTBY, WHEEREOWBL, HREGRDY, BX
O, HFEOIHEIC T % MBI IR & % 2 W HEMEDS
IRE NIz,

7272 L, MiMACIHE @ T 3 ¥ 5 28 23 clarithromycin
(CAM) Z&UHRIIC L 2RI R 2 ETE WL

EERT 20200 TIISHOBRGTRETH 57

F 72, S TIEBMIR I RE 20 & o 4 B4 1Y FB AR
WHH LT 525, FEBEOBR T NTMIE O JE 475
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W 7ZEIR (B0, W, M7 &) bERFEDQOLIZKE
LEBELZTWh, SHROFINE OFHICB W T,
ST S I S AR BRI 7217 T2 {, QOL %
LRSS S LTHELEZEZ SN BY,

S5, SR Thbibh BRI LZCTO A2
T ¥ TETIEI R R E R N O R O
WBEE LIS WD DY, XY i cEB 2 miE
AaATY v THEOMBERGHOPETH S ),
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1) BRELT IR EE & R, [#54% Up to Date
RAZIE + IR AL PEPTNR e+l 7 A~V )V A |, B
RIB2M, TUICHR, ABEATH, ML, HE, 2005,
208-214.

2) SWRTETE e JMBRIEMIMRRE. RAEICHE T 5
L OB, e TR - ISP RE |, TR
7, 2006, 262-269

3) An Official ATS/IDSA Statement: Diagnosis, Treatment,
and Prevention of Nontuberculous Mycobacterial Disease.
Am J Respir Crit Care Med. 2007 ; 175 : 367—-416.

4) Moore EH: Atypical mycobacterial infection in the lung:
CT apperence. Radiology. 1993 ; 187 : 777-82.

5) Obayashi Y, Fujita J, Suemitsu I, et al.: Successive follow-up
of chest computed tomography in patients with Mycobacter-
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8) RANIEM o i IFfs P HUR BRE (20§ 2 TR B g
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Arll, MBRIZBUT D IEHGRERD 5, HESE S D N
M OB O NTHE L2 THIET 5,

il

FE T 2004 4E2 5 2010 4F F T AR HE: N7 Bi
ST B Tl MAC E O Ml 22 19 75 W7 S e 2 5 72 L
7290361095 5, 6 7 HELL EOREHERRHE (clarithromycin
(CAM) 600 or 800 mg) Z#4& T 1%, 24FEMLL EOBIgE)s
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L5

Fig. NICE (accumulating the points in each zone)

Table 1 Patient characteristics

Age, years (mean+SD) 65.86110.3
Gender M/F 24/76
Smoking habit

Current or past 21 (21%)

Never smoker 79 (79%)
Body Mass Index, kg/m® 19.1£2.6
Lung underlying disease 40 (40%)
Past NTM treatment history 9(9%)
G/L 3.2%£35
CRP 0.9+25
Radiological score

Pre treatment 112452

After treatment 8.3+t4.4

KEA% HE8T& W5 5 20124FE 5 A

Rz 1006, B, WML 1 ETRT LT
BAER, WREMER 1 FEHZ B TRT LTWwAEN, B
L ENDAMNT S HI L 720 Primary endpoint |3 {GHERE T
Ko 2 EH O B2 Wbpth) &L, 2o (7
T AARR) LENTEOMEET D AT 4 v 7R
U720 APAMiIH H X AFn, PER, BAEE, BMI, i fLasR
BoOFM, BHE, CAM#EYS-5, CRP, IfER/) ¥ 738k
W, ZWOAE, MEAa7e L, RERFITE L 0'%
LT 217 o 720

AT RO E =i & LT (Fig. 1) i (N: Nodule),
ZE R (1 Infiltration), Z2{[ (C: Cavity), & & Xk
& (E: Ectasis) O&HWHH%, i THE SN T3 Ors
SOMEFICHELTONS 4 METY — Y TEITFFL,
ChHDMEME L7129

b R

BEE % Table 1128 L7ze BME2460, &M:7660,
IR L 66 %o B IZ 2161123 - 720 BMIIE 19.1,
T 2B HRIE 40% (23R 720 LT — & TlIIFhER/ Y
VSERIEAS32, CRPIZ0.9TH - 7o MR A I 7IZIHHE
BIIGHTAT11.2, #ETHEDS83 Lo Tz,

WS RN (Table 2) TIIMi 2687 &, BMI, 22,
BRI, BE{EA 37 B FHEARICEEL TS E W)
HRThHolzo LEREMN (Table3) 2179 &, ZEHAH
DL RITAEDPTRICERITGEED ) Lo,

C DRI DOV TEOF I ERBELHTT Y~ A
@Rl L7z (Table 4), FEZH CIIAELERR & RING
HIZBWTTFHAR L, ZAFITIIERERH TP HIE
WS, BIRECTHATE A o 7o HEMERHR & LKL,
72 72 L O RIAHE CIIAEED 2 L, Zio RIHEH
TlEp=0.0228 L HFRZEAVR S N T2,

Table 2 Univariate logistic regression analysis

95% C.I
OR p value
lower upper
Underlying lung disease (—) 2.455 1.02 5.906 0.045
Body Mass Index, kg/m? 0.823 0.68 0.995 0.045
Cavity (+) 0.368 0.145 0.931 0.035
Prolonged (vs. standard) 4 0.824 19.423 0.086
Radiologic score 1.085 0.995 1.183 0.066
Table 3 Multivariable logistic regression analysis
95% C.I
OR p value
lower upper
Cavity (—) (vs. Cavity (1)) 5.045 1.370  18.581 0.015
Standard treatment (vs. short-term treatment) 10.737 2905 36.691 0.000
Standard treatment (vs. prolonged treatment) 0.206 0.044 0.963 0.045




Symposium/Frontier of Pulmonary MAC Research 445
Table 4 Outcome stratified by the presence of cavity and duration of chemotherapy
0 p value with chi test
" o (short/prolonged vs.
Poor Good Total Poor Good standard)
Cavity (—)
Short 30 7 37 81 19 0.0012
Standard 3 9 12 25 75
Prolonged 3 13 16 19 81 0.9470
Cavity (+)
Short 21 0 21 100 0 0.4959
Standard 5 1 6 83 17
Prolonged 1 7 8 13 88 0.0353
2 = Bl D MLkRE 22 T2 R TIRER D e £ S DRER]

KENZ BT 5 IEREBRETREREST A4 M7 4 >~ 11997
EDITATS 2588 THFE L, 2007 4ED1C ATS & IDSA 78
ERLTHFT LTS5, ERWLHHL I AFIZO
104EMIZALIZ R, V774V V%, 7 VT b—
WV, =2—=327u874 FBXOT7I/7Yay FRo4
FIBR—=ATHY, WEPLEIEIC L V&G HkzE 38
b’“ffméo~ﬁ,2E@Mﬁ%%kaBmi

CEBEHER=—RE LA VTV RFEREFY T
7D#ﬁy/@Lm%%Hwaém — Y
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Abstract The estimated prevalence of nontuberculous my-
cobacterial lung disease in Japan was a high level identified
5.6 in 2007 and that continued to increase thereafter.

We focused on pulmonary MAC disease with this sym-
posium and five reports were presented from the facilities
vigorously conducted on MAC treatment and research.

Each subject was the genetic host factor, the genetic bacterial
factor, a development of new serodiagnostic test, the cohort
study of trends in pulmonary MAC HRCT images and the
validation of the appropriate chemotherapy period. The all
presentations were an epoch-making high level contents.

1. Human susceptibility genes for pulmonary MAC disease:
Naoto KEICHO, Tkumi MATSUSHITA, Minako HIJIKATA
(Department of Respiratory Diseases, National Center for
Global Health and Medicine, Research Institute)

Pulmonary MAC infection is a disease in which genetic
predisposition is deeply involved. Candidate gene association
studies and animal models have been used to determine disease
susceptibility genes for mycobacterial infection. Although
many associated genes involved in mucosal immunity and
systemic immunity such as MUCS5B, HLA-related genes,
CFTR and SLCI1IAI have been reported thus far, no major
susceptibility genes have been found, partly because non-
genetic host factors, environmental factors and virulence of
pathogens also confer a risk and partly because insufficient
systematic approaches have been adopted. Genome wide
association studies and other high-throughput technology may
also be a breakthrough in this field.

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

We conducted genetic research of Mycobacterium avium
complex (MAC) to elucidate the bacterial factors contribut-
ing to an increase in the prevalence of MAC infection in Japan
and diversity of disease progression. MATR-VNTR typing is
inexpensive and easy to perform and has an excellent discrim-
inatory power compared with IS/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. Clinical strain of M.avium
from a HIV-negative patient with severe pulmonary disease
was subjected to genome sequencing. It is considerably
different from the published sequence of M.avium 104, which

is recovered from a HIV-positive patient.

We showed that M.avium strains in Japan are distinct from
strains in Western countries in terms of the prevalence of
ISMav6. Genetic analysis for M.avium isolates collected from
12 hospitals all over Japan failed to show that distinct clusters
correlate with disease progression or region with the use of
VNTR typing. We identified 16 VNTR loci in the genome of
M.intracellulare ATCC1395 and applied them as a molecular

epidemiological tool to clinical isolates.

3. Serodiagnosis of Mycobacterium avium complex pulmo-
nary disease: Seigo KITADA, Ryoji MAEKURA (Respiratory
Medicine, National Hospital Organization Toneyama National
Hospital)

Diagnosis of Mycobacterium avium complex pulmonary
disease (MAC-PD) can be difficult because isolation of the
organism does not necessarily mean that the patient has dis-
ease. New diagnostic tests are needed to help clinicians differ-
entiate patients with MAC-PD from those without disease. The
serodiagnostic test that detect serum IgA antibody to glyco-
peptido lipid core could be used in clinical settings for the
rapid diagnosis for MAC-PD.

4. Charasteristics of changes over time of computed tomo-
graphic findings in the pulmonary non-tuberculous myco-
bacteriosis: Yoshifumi KIMIZUKA, Naoki HASEGAWA
(Division of Pulmonary Medicine, Keio University School of
Medicine)

We reviewed records of patients who met the ATS criteria
for the diagnosis of non-tuberculous mycobacteriosis. The data
of patient demographics were collected. Including them, we
extracted the patients who were examined regularly computed
tomography. The results were analyzed to examine the cor-

relation with other clinical parameters.

5. Evaluating the treatment period in patients with pulmonary
Mycobacterium avium complex disease: Kozo MORIMOTO
(Respiratory Center, Fukujuji Hospital, Japan Anti-Tubercu-
losis Association)

The optimal treatment period for pulmonary Mycobacterium
avium complex (MAC) disease is unclear. We retrospectively
studied 100 patients evaluable for post-treatment 2 years. The
primary endpoint was 2 consecutive positive cultures. 12
months of culture-negative were not significantly different
from>12 months of culture-negative with non-cavitary
lesions. However, in patients with cavitary lesions, >12
months treatment showed significantly better prognosis than
treatment for standard periods.
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