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Mycobacterium intracellulare DBEZTEE 7 5 ) Aa< 4 ¥ V& OGS
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(PR 25 45 1 20 A2, PHi25 4 7 7 29 HZH)

AWFFEIEL Mycobacterium intracellulare W ERERR DB O W Bn FRIE NI ) Au~
4 Y VRBZHIZOVTHMET 5 2 & % HINE Lize SR ATECE: A 75 B B ur 2% b g iy
By ¥y —1Th# sz 80 Mz 512 16S rRNA &= T L U 16S23S ITS #HI D v — 7 =
YR L BBIZTFROGE AT, OISR AR R E 1 TR 2 Yo L7z MIC
A58 mg/L PL h%& R L72#RICDO W T 23S rRNA _LOTMAER T OF WA TR L7z, RIS
B 7z M avium 179 BRIZ DWW T b K2 & iR FOF IO W THRE 21T - 72 #IZ
T-RUENT DFER, M. intracellulare & 8 HiEFHO Bz T- AN E N, ZD 9 H Min-A 7% 66 £k
LR DLh o Tzo MiFERGREE PR RHE O RS B HE % i 72 L C W72 Mili M. intracellulare JEBIIE 73
JEBITH o720 ML S i7z M. intracellulare BAT-ENI Hidk & & (25 72 B2 S DN
AR SN, M. intracellulare JEDFIEMEIZZ OWEET RN LTV LW fetkrdH 5 &
%z bhize 72, Mintracellulare & M. avium ® MIC 54 ix 3612 21&MTH ), MICs,
MICwid 2 2\ L 8 L [MRRETH > 720 MIC 32 mg/L LLEOTFH: M. avium #kid 8 BRAFAE L 72
DR L, M. intracellulare 13 5% TH Y, T Min-A THo7zo MICH B L U 16 mg/
L OBRICIERIZ F AR IR S e dp o 723, EMRIE M avium O 2 Bz BT, §XT
BREFL TV, BT EMUROMRE S 2ICT 5121345 %, WEROERISLET
H5bo
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MAC (Mycobacterium avium complex) B & (& M.
avium & M. intracellulare ® 2 B i % 1 & 5 I
HEMOBBEROBITH 5, THE, EERHE LT
MAC W29 B S5 MACIED MY, BEFO L
APSHEREENRTVS (FF ¥ TIE 1997 4E : 56/10
F, 20034 :77/10 5, 7 AV A Tid 1993-1996 4 :

HH ST © (T591-8555) KBUFH AL X K = ARAT 1180
BN AT B 795 B A 0 56 v e g 5 A
t vy R v 5 —
i HE 3
TEL: 072-252-3021
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1.1/10 73, 2005-2006 4F : 4.7/10 Ji) "~ b E T,
2001 4 & 2007 4F- DFER % 3 R IR EFROLE) & FH 4k
L7 s, FERMEURRRIEAT e R o K S h
TWwaY, ZRICL 5L, FERBMEPIEE R E QI &
& 3 ICMACHE (M. avium JE, M. intracellulare JE
CXlEhTw?) ofRERITEA LTS [M
avium %E 2001 4F : 342/10 F5, 2007 4E : 371/10 75,
M. intracellulare % 2001 4% : 1.48/10 )5, 2007 4F :
152/10 171% L2 L, MACHED BB ITHITIC L -
TEVFEOhI—ay TRV E»HZ (75~
A, 2000-2002 4F : 0.2/10 5, BPE 7 A VF > ¥, 1987~
2000 4E : 0.3/10 H)%,

MAC fE %51 &# 23 MAC H O 5Bk E b I 4E 3
g cdh 597, Lo L, 5#itk%a M avium & M. in-
tracellulare \ZIXB) L 7=354r, T il 0O 28 Bl 12 sk 2
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BROENDZY, F T ¥ FOHETIZ, 2000 4E5 5 2006
FEOWIET, WAL ED-SBREREICED 5
M. avium 73 EERE O EIA1E 13% 205 28% LML T
W5 DI LT M. intracellulare @ 43 #ERE O E & 1%
5% M5 T% EIZEALEHREVwEVSY, LaL,

F—ZA FF) 7 OHETIE M avium PR 5B X

1999 4F : 1/10 73, 2005 4F : 1.55/10 73, M. intracellu-

lare PR BESHIE X 1999 4F : 2.2/10 J5, 2005 4 : 5.3/
105 E Wy RERE %D, M intracellulare @ J5 5% M.
avium £ ) 5 EERBOMIMENEE TH - 727 F
7z, WO E L ORI O W T b MU T
BHROENE L) TH D, KEOHETIX M avium @
H A% M. intracellulare & 1) b BB EER VO Tl
Hwhrk LTwaY, —J, EETIX M. intracellulare
DT H M avium £ D FEFREDREH N E W HIY, L
L, DAETIE, SERROZEDRHREEEIZO W
TOMRDPZRINTESY, HERIC MAC B0
MR EFEFRAE I NHE IR Y725 v,

DHETIE M avium JED BB O B K VI
B OBEEFEBEN AT THB Y, FEoMEEFI %2
2 M avium @O fF7E 258 4E o b 25 E T o fili M.
avium FEEMO—KIZ R > TV EDTIE RV b w
IHEND DY, Fz, M avium O RS BERR O &
RIS H R CHIS A D 5 & v ) Iiidb ke s h
TWwbY, L72d-> T, M intracellulare ® iifzs ¥ #
A5 M. avium & FIRRICHIEBE TR > TWbHr0 RS
¥, M. intracellulare ®EHLHEW 75 EEERIC LD 2 H A&
DT PR B ATRIVE & R IR E 2 6
N5, LHL, DHIETIE M intracellulare ®EinT
BZOWTHE SN v, 20720, bbb
T M. intracellulare ¥k O Az T % N5 2 D2 W
Wy T—5 LT, BEFHRICEHRSBES L
72 M. avium & M. intracellulare DR DZEE) & R
RIS DWW THHT L7zo RIZ, TTS 8% T se-
quevar (2% 3 % De Smet 5 O Y% HICH O &
fafBEZREL, FHRHOBENFRIZOWTHIMED
F—F LB T o 2, F /2, WEMETEIEIC
ATS/IDSA A5 — b 4 ¥ b RO HAREEHFEE DM
FEAE MU TR E O 75 T S 21 % i 72 979 51 0 S 3R
EHMBL, BELOMMEEICOWTHIERL 72,

fili MACHEIZBWT, 79 Aa~4 ¥ (CAM)
RUOPERERGELMFCE 2ME—DEATH Y, o
FEHL CAM L OPEHRIR TZOWEMIIHHFTE 24
HHITOREREIZZ LW E2 S, il MAC FEDE
FERN R & HEW T X B FHNEZ AL CAM IR LT
DHRTH DY, BEOMREIZL S L, M intracellulare

30 HARERRBAWZFHEE Vol 23 No.3 2013

i3 M avium & ) BEEEDSE WO, HET L LB
WHDHEINY, BRI B 25 M avium &
D LEBRMETH D L INTWBEY, ZDD, HED
R LRI &SR LR dw CAM ik E EL, #
OBETRERBOBENEZ R I LIZEETHL L
% 2120 ARWFFETIE M. intracellulare O &1% 1 BIfENT
1Mz T, CAM D3EHIEKZ A TR S h -tk
TR R WAE W MIC 228k (HEE ke
EZ TR D v MIC & #:0H) 1% LT 23S rRNA
@ domain V IZ B 5 i #EE T E RO H % G
L, MHEROBETE &SR TR OB 2 ]
LT HIEE LTz S51T, FBICHE M avium
JEBEHD S 5HE S 72 M avium BRIZDOWT D MRS
FENTS 5 2 LT, WRkO CAM 20 @ %
720

M EFE

POE

2007 41 A ~12 A oAz, 74T Bod A E 7
I BE PR T s P LR R v 7 — IS A RS L 72
80 &7 B 4B S L7z M. intracellulare 80 ¥k % % 5
& L7ze FRIRHIIZHBABE L7z 179 20 B 5 o i
BN M avium 179 ¥ %, M. intracellulare 53 ¥ &
EREB L OBEOKE KU CAM &2k o MIC i
DizOOXE Lizs T 72, 2001~2011 4 o AR 12
SHES N7 EPEE S ERE L, M avium B XU M
intracellulare @ 73 BEMREZ T L 5 BEIRIL O HER %
AL SRHEDOF—F IIMBEMERD T — & N—
206 L7z, WH e LAHERBED S b ATS/
IDSA J O H ARSI FE S O MiIES IR W E O %
W7 3 #2115 2 5 72 U 72 E B % M. intracellulare iE & OF
M. avium JE & 3 L, M. intracellulare ® & 1% 1
B & R E OB W THRET L 72,

M. intracellulare % ¥FW L7 80 & DM, M. intra-
cellulare JEL ZW SNz DIZ T3 BETDH Y, HiHD
Wilix 44 5EBI, FERBNZ 29 EFITH o720 —T, M
avium ¥EW 179 BE DM, M avium JE & B S N7z
DX 172 FEBTH D, FrEZWolE ol R, FH5EH
X 81EBITH o720 TRTHOBHK L HIV A EMET
Hol

SEBIETRT, BACTEC MGIT960 ¥ A5 4 (H
AR7 by FaoFryy), MIKY ¥ (2o
Tv 7)) RAWEEERETH D LEwThero
F TRt & 22 2 & ZRERR L 720 FEIZIZ 2N
TryFY)ay xA4ansysyoh LIk
S—aYa - FATVIATFAZR), THasu—



M. intracellulare O@fn T8 & CAM &2k 205

T A aANITFY)T LA TEOLAIYT VLY T A
(7F270—7 MAC ¥ lBRBETE) 2 i,
T/, HEBEEORAESEIX, PNBA (p-nitrobenzoic
acid I 7H11 ZERKH) EOFEE & fRAG L 72/3 b
roau=—IRD SRERR L 72,

DNA DO

AMIFEREER 2SO TH2~-3mm O a1
=2 OEREEZ 1Y T NG e LTRIRL, 15
ml YA 70F2—TIHELEA VA% T — Y DNA
< Y v 7 A (BIO-RAD) 200 pl iI2 58 L 72
56C, 15~30 4 4L ¥ % 10 5 [ vortex L, IE #f |2
100C, 8 4 MIALH L 72 E B IR TAK Lz, 10
1 vortex L, 12000 rpm, 340l L7z Lig%E o —
7 LV ARV 2,

=9I B

PCR e i TakaraEx Taq (# 7 954 %) # M
W, 94TC30#, 55C308, 72C1 % 35914 7 v
75720 16SIRNA BIZFOBIIEHA L BE &L
% 79 4 <~ — 285F [5-GAG AGT TTG ATC CTG
GCT CAG-3] & 264R [5-TGC ACA CAG GCC ACA
AGG GA-3] # W TCTPCRYIRFEY % 1572, ITS #H
AR OWIEIZIX ITS1 [5-GAT TGG GAC GAA GTC
GTA AC-3'] & ITS2 [5-AGCCTCCCA CGT CCT
TCA TC-3]% v 7z, PCR Y % 58 L /2% BigDye
Terminator Ready Reaction Cycle Sequencing Kit
(Applied Biosystems Japan) % M \» T 16S rRNA &
fZF- OIS & ITS EROEHLEI % 1472 %5
N7 AR 1E, Ribosomal Differentiation of Microor-
ganisms (RIDOM) # B\ CHIFIMHMER 217V, 99%
YL E IR —3 % o TR —Wfi L g Lz,
RS HIZ ITS D ¥ — 7 = v A ARFTHEF %
W 72 De Smet 5 @ 453 (11 56 @ sequevar) 12 3%
DWTHE L7,

BRI MERE

CLSI2011 M24-A2"1Z # #t L, CA-Mueller-Hinton
Tu X (pH74) % M7 AR AR e #ic ¢
CAM OEZMEHE Lz, Yy hvan=—zfkMt
t, IMRFEKHICHE L7 FHEE o TMIC &L,
FMEMOEHERDD, Bas AR L 2HlE
% 3147 o 720 CAM 21 ¥ 58 #E13 MIC 8 mg/
L DIF &M, 16 mg/L #HEMRE, 32mg/L UL
it s L7z,

MHECFEREBDY — 7 I 2 X8R

FERRIZIE MIC 12 & % RFP &M Tzt &
HESINZZH b o T, MEEETEREETS
R RS AT 5 MRS, SRxg e L7

IR ETR R T 20 E D DEMERT 570
12, CAM® MIC #8mg/L YL E#/RL7-#KIZDOW
T, AR ER DN 24T > 720 Inagaki 5 D)5
EONCHERL, ~27 a5 4 FRIIHEMMEICES T
23S rRNA @ domain V #1 % PCRIZ & b BiiE L 72
#%., PCREY (445bp) OF A LI v Y —2 TV R
ATV, HEIERELH) & LR L 72,

HETFERIRE

MEFFIIME T P IREEZ B R\, p<005 %A
BAEDY L LI

& e

BEH2—ICHITHBE 11 EBD M. avium, M.

intracellulare }EEIRTDHERS

Figure 1 12, ¥t v ¥ =BT 5 KEOLEHER
W GREE#E % &) & M intracellulare 3 U812
M. avium ¥RO 5 #ER O E A, Bl M. avium 3 N2 M.
intracellulare JEBI % 78 U720 W AR, WA e 2
WERBOFDPEE L TV DD, FRT & ORERER
B/ARHRIREB AR RN Lz, Yty —Chiisni
RERRLZ 0T XTORBRREKIZ S ® % M intra-
cellulare O 43 W Fk O H1 4 1% 2001 4E 0 7.2% (69/957
) 25 2011 4E » 158% (113/716 #k) 1258 L C
W7o M avium O E 4 1& 2001 £ 0 176% (168/957
) 5 253% (181/716 k) 128 L Tz —77,
M. avium ¥, M. intracellulare ¥ % HEW L 7= & @
I, BRI L EAOEES (i M avium
b L < 1& M. intracellulare JE£HE/ M. avium b L <
13 M. intracellulare WFsPEE%0) 1%, 2001 445 2011
SEDOBNK & BEALD T h o 72 [M. avium : #5931
% (162/174 ¥k) -k 97.8% (177/181 #%), M. intracel-
lulare : #&/ 89.9% (62/69 Bk)—# K 93.8% (105/112
) 1o

M. intracellulare E{EFEIE & KRB & OREM

LRI 16S rRNA BIZ T ¥ — 27 = ¥ AEATIC X
Y, $XC M intracellulare EH¥|E S, ITS Vv —72
IV ARENTC & o T S FHDEE T (sequevar) 12
SEENT SHOMETIE, F—% Y 7IVNIcRLE
LEETEPETNLIEHE 7 0 — VI3 EET, ¥
RTH—~7 80— 2Tdh -7, Min-A #ix M. intracellu-
lare & # #k DSM 43223 (ATCC 13950) & [H] U i 1=
THIZIRL, 664k (825%) &ixd 7 BESEEAE 5o
7z (Table 1) Min-A 66 ¥ @ 9 %, M. intracellulare
JEE B SN2 BHIE 634 (955%) THolzo

Min-A DA o5& ) 14 Bk PERIE, Min-B 31 #%,
MAC-A & MAC-C 28% 4 BRAETE L, MAC-D i3 2 #%,
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No. of isolates OOther NTM (include MTB) @M. avium BM. intracellulare
100% | —
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Year 2000 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
NE‘T"‘;;'D‘[’:I};"“""“‘ bedS (303/546) (203/546) (250/575) (250/575) (250/575) (201/526) (159/484) (110/435) (110/435) (60/346) (60/346)
M. avium isolates 168 164 210 226 276 238 179 190 185 174 181
Pulmonary 160 158 201 220 269 229 172 179 180 162 177
M. avium disease

M. intracellulare isolates 69 61 84 84 112 109 80 107 101 84 13
Pulmonary

62 57 77 76 105 100 73 100 91 77 104

M. intracellulatre disease

Figure 1. Trends of isolation of M. intracellulare and M. avium added these proportions among all NTM and the number
of hospital beds at NHO Kinki-chuo Chest Medical Center from 2001 to 2011

Table 1. Comparative sequevars and distribution of M. intracellulare isolates according to the diagnostic criteria of non-
tuberculous mycobacterial lung disease

This study Schweickert, et al. (Germany)? Park, et al. (Korea)®

Myco- ini ini i Myco- - . oy Myco- . . .

ITS  pacterial Clini-  Clini- Clini- bacterial Clini-  Clini-  Clinically bacterial Clini-  Clini-  Clini-
Sequevar ¢pecies, . Cal  cally callynot "0 5 cal o cally not species, . cal  cally cally not
D " follow relevant, relevant, “° " follow relevant, relevant, °° " fol

seque- seque- seque. low relevant, relevant,
d up no. no. (%) no. (%) a up no. no.(%)  no. (%) a

up no. no. (%) no. (%)

vars, no. vars, no. vars, no.
Min-A 66 66 63(955) 3(45) 17 3 3(1000 0 838 88  75(88.6) 13(16.7)
Min-B 1 1 1(100) 0
Min-C 3 2 0 2(100)
MAC-A 4 4 3(75) 1(25) 143 90 3(33) 82(9L1)* 6 6 3(50.0) 3(50.0)
MAC-C 4 4 4(100) O 2 1 0 1(100)
MAC-D 2 2 1(50) 1(50)
MAC-E 1 1 0 1(100)
MAC-T 1 1 0 1(100)
MAC-U 1 1 0 1(100)
FI-9336 1 1 1(100) 0
(10bp
mismatch)
Total 80 80 73(913) 7(6.7) 166 97 6062 86(88.7) 9 94 78(83.0) 16(17.0)

*. A total of 5 M. intracellulare, sequevar MAC-A, isolates were associated with mycobacterial lung disease by the ATS
criteria, but radiologic findings have been attributed to an underlying illness or an insufficient sample.

2. The distribution of M. intracellulare by Schweickert, et al. (2008)%)

b The distribution of M. intracellulare by Park, et al. (2010)%?
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M. intracellulare O@fn T8 & CAM &2k 207

a)

No. of isolates

40

Qg\a SETPE e N s e &

MIC (mg/L)
Figure 2.
sequevar type
a) Distribution of MICs (mg/L) of M. avium

b) Distribution of MICs (mg/L) of M. intracellulare

MAC-U & MAC-T % % 1 #%, MACFI-9336 # & 10
bp B A E R L2 RFAERS 1HRED SN
720 SNHO/D 9 H Min-B & MAC-C, FI-9336 it
MBBERIE 9 XT M. intracellulare JE & B S - B &
MODKRTH o720 WIZ M. intracellulare i & B8
AEVEIE TR MAC-A @ 75% (3/4 %), MACD
»50% (1/2%) THH, MAC-T KLU MAC-U D%
1 #&ix M intracellulare E & E N7 BE P SHR S 1
o7z,

CAM B HHRE

M. intracellulare 80 ¥R 1% &5 1 75 ¥k, CAM i} % 5
WREZY, HEEERISEE L Lh ol TRE M in-
tracellulare DM IX 6.3% (5/80) TH o720 [k
W58 S N7z Moavium 179 #R I3 &2 M 161 B, R
EPREE 3KE, T8 ¥R TH o 720 M avium DL
1% 45% (8/179) T v, M. intracellulare & M. avium
DT CAM Ttk D13 72 72 - 72 (p >0.05) . Figure
212" L72& 8B, Mintracellulare & M. avium ®
MIC 545 & 2 etk & 72 o 720 M. intracellulare Tk 5
ik Min-A B FROATH - 72,

WAZ, M FED MICs, MICow Ik O H R Wi &
IR OKZHRO LK% Table 2 1R L7z WHAE
D MICs, MICold 2 F721X 8 THEIFAD LN L H o
7o fili M. intracellulare JEFH¥ D 73 #kD 95 H, CAM
TPERRIE 5 R TH Y, THTERIL 68% (5/73 1K) TH -
72 —7, Wi M. avium SEHFK D 172 %D 5 1 CAM
M PERRIE 8Bk CTH D, WTESRIE47% (8/172 %) T

b)

No. of isolates

359 | OF1-9336(10bp mismatch)
BMAC-U
30 { |®MACT
BMAC-D
25 1 |BMacc
MAC-A

20 | |EMinB

OMin-A

15 1

10

MIC (mg/L)

Distribution of MICs (mg/L) of clarithromycin for M. intracellulare and M. avium isolates, based on ITS

Holze INSOMMERICEELRZIRD SN H o
7z (p>005). Fr## Wr Bl M. intracellulare T 44
B, M. avium 4 T 91 B, FFEBIE M. intracellulare
T 2961, M. avium % T 81 Bl TdH - 7o M. intracellu-
lare DEZE 68 ¥ HEH L 7RO 9 B, HEZ W
Bl 43 B, FREEHIE 25 BICTH - 720 M. avium &5
AR 161 REZHEE L72ES 05 B, FrBlswrslid 89
B, FIEHIE 7261 TH o 720 M. intracellulare D 3
&, CAMIEMk 2 HEW Lz Fspliz4plich by, —
#, M avium O 8 HRIZT X THEMIZ L 2 D
DTHo70

23SrRNA (DomainV) > —%9 I XfEHRER

CAM it % M. intracellulare @ 5 ¥k 4 ¥Rz a K~
2058DT S VNI T ICERL, K 1ékida
N> 2059 I UERA A L TWwiz (A2059G), MIC
A 8mg/L R L7722 SHRICERIIFE DO R
o7z —J, CAM I M. avium 8 ¥k @ N 6 ¥k 1%
i kIR F 2R (A2058G) 2RO 725, 2HRITER
ZROB o T2 MIC A8 mg/L %R L& 11
P& MIC 25 16 mg/L OHE R 3HRICERIIRD 5
Nhhroi,

%z =

L 4— Il 2EE11EBD M avium, M.

intracellulare S} BERRDHERE

Figure 1o & B Y, 11 4B OB &R ORKE R
IR ERBDSRA L T b D12 LT M. avium,
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Table 2. The MICso and MICy of clarithromycin determined for all

M. avium or M. intracellulare isolates and clinical history
of patients with pulmonary M. avium or M. intracellulare
disease who were studied for their susceptibility of clar-

ithromycin
M. avium M. intracellulare
No. of isolates 179 80
MICso 2 2
MICoo 8 8
Clinically relevant isolates [n] 172 73
Susceptible [n (%)] 161 (93.6) 68 (93.2)
New strain 89 43
Relapse 72 25
Intermediate [n (%)] 3(1.7) 0 (0)
New strain 2 0
Relapse 1 0
Resistance [n (%)] 8 (4.7) 5 (6.8)
New strain 0 1
Relapse 8 4

M. intracellulare ® 57 BERE & SEFI I BN L Tw
720 2001 4E7* 5 2007 4E\2 M. avium, M. intracellulare
DOREBFENEH L Tzt v ) EEORERERORE
& FRE DA A3 BERR S S IEFI BRSO W TR &
720 —7, M. avium * M. intracellulare ¥ % 45 # L
72 BB DS M. avium %E, M. intracellulare JiE & & Wi &
NBWEIIKRELRE#HIL L, BWEEHEREL Twiz
(M. avium #E : 931-978%, M. intracellulare JE :
89.9-93.8%), Maugein & & M. intracellulare #iE ® It
= (472%) X M avium FED L FE (405%) & 13T
[ CTH o 7205, RIPEOIERNIBWISE 27 X 4
Moz LTwAY Stout 5 IE M. intracellulare %
PEW L 72 & D 95 B M. intracellulare JiE & 3B S 7z
&1L 314% TH Y, M avium D 69.2% ZHRTE
o7z LTWAY, SROKEIINE S OHREITH K
L C M. intracellulare JED PNV Z L2538 H S
720 GRS E L-WitklE, $XTABRELEEL TS
BEPOSHRE I N TO20, SWiEHEZ 2 L7oE
BIOEEDNEL o7 TEwWhEEZbNL, —
W, B & L2 oI BEEHRE LTo
ABROFIERZHREN TV RO T, SZHED R
ENRED L) BRETH 720N EIAWHTH %,
DL BBEDFIEDENTDOWT, fFEFHEME L
RBEETEOENDE Z 5D, MACIEDTE F IR
T HMARIA R, KEOHETIE, Adjemian 50
WG IEAS AL PR W E O fF E R E RN DO W TOFEDL D
bo I, 7 AV O EPIREREA HEIN
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T A M TR D E L, ¥ 72, Asian/Pacific islander 7%
HALY 2R LD o 72720, AERIC X 5 AR
DEVWHEDHLDTIEZVWNELTWEY, ZOZ k
B3, ODE O IERG DU W E R AR oo —o
OB E R WHEEEEZRLTWAED S LS, [
IRCHHE S M7 IERE T PUER T & W 3 5 TR IS s
WEoTHATH DY, MUK &0 8E S5 HtkD
FILHTH MR EIT-> TRV, MACEDR
BEMEMEZ BT 2123 L v, L ->T, WiHElE
FRIAZ WIS 5 2 & DOFHHOBEEMEZ B S22
TELWHEMLH D LEZ D05, G0, DivEEEK
LBNUETE Rh oz, HROMFIIRENTH
52 LEEBRTIHUEND D,

M. intracellulare YE{EFEIE & KRB & DEEM

MAC H O &5 M E, 16S rRNA M5+ % ¥ —
Ty FeL7E, BEAEOKRERETEX 525 N
Y AF—Y v ZF#EiaT (rpoB, hspb5 %) 7 L2 X
Y=o TV AR E WA &, 16S rRNA &5
T T M. intracellulare & [fl5g€ S L7z HRIZED 5 D se-
quevar [T 2 ENRNTE L, NI AF—E V7
ZFD—>TdH 5 ITS #HiIE 16S rRNA #EHIn T L D
HEALDSHN Z &2 S WM OZ BVEATE AR =
DD ENTEXL7D, DeSmet 51 11 FHEHD se-
quevar (Min-A % & Min-D & MAC-A % & MAC-I)
TOGFEEZRBLTWDEY, ZZKE, SBHEOHEGET
HE Y- TV AL, Ihb D sequevar #H LW
WL L CRERT 2 W52 RN TV 525 (MACA -
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M. chimaera, MAC-D : M. marseillense, MAC-K :
M. timonense, MAC-Q : M. vulneris, MAC-X : M.
colombiense ), LR 342 W 5 B TH#HTIC gold
standard 25 V. L TW AR WHLIRTIX, REZKRBIB T
Hb, L7zho>T, 4D sequevar 50 HHIC & 5 EIx
FRIGHIRIEFBNICE o TRYTH D EE R T2,

Park & (% ) o & Tl Min-A 13 936% T &
N2 bEFRBRICEWEMEIIRE N, FR b
xf L Schweickert & (KA ) @ Min-A F£EiZ 102%
L&A o 72%, Schweickert © D Tl b B 7
fZ2F 81 MAC-A TH Y, M. intracellulare O EIZF
R 55 B S S HIRAC X AR RS 202 o
72¥, F 72, KRWFFET M intracellulare JiE & B S h
72BE 732 0HEEI1L91.3% TH Y Park b OFER (78
%5 830%) LRMBETH o724, [ Lo Schweick-
ert 5 OWMEHEE 64 :62%) LI RELBE -
722, LA L, Min-A O A DOEBEHEMICEHT 5 &,
HAli# 3 A E o M. intracellulare HE D HFIL A FERE T
H o7z (MHIZ955%, 886%, 100%). L722%- T,
S M D sequevar D 9 B Min-A FRIFEEE & o B
VEWZ LATRIEBE N —T5, FA YT M. intracel-
lulare DR IHERR AT &5 6 % 9% BB E AR B
HE LT, MACADBENRSVWI EHPEELTWS
LEDLNS, MORWCKFEE DS DT — 7 3@ fa TR F
TIFARS N TWAR WA, M intracellulare 139 B B
WHEDPEWE ENTWBE Z EH S (Ingen HiE M in-
tracellulare HEH B3 @ 9 B lili M. intracellulare I /&
FHOHE AT 125%%, Stout 5 1E304% & B X Twv
%), Schweickert H O #i# & [ 12 MAC-A @ X
9 TR BB O AR TR DMEML ISR ST v
HHWIEHSHFIET A L HHEESN D, L7oh o> T, ARBE
W CTd 5 M intracellulare (T T L1287 5 @ 1%
FHICHERL ST W A REEAVRIZ X 7z,

4, MAC-A X483 D &5 N, M intracellulare
IE & B S N7 D13 3HER (75.0%) TH o720 KT —
% & Tortoli & Dk [12 FEBI 8 1 (66.7%) 17, Park
5 OWE [6 FEFIH 361 (500%)12 % BERTE 7205,
Schweickert 5 D“MAC-A HROFFFEIEIFEL " L)
FER LTI L2 (3/90; 33%)%. — 5, Ingen &
& MAC-A BRBINCHAE ST 2 2 M & i L Cw 52,
MAC-A 1B U CTUE B DS A 7\ 72 3 B 72 B
XL \v2%, Ingen 5 OFERIZED R HIE, MAC-
A BETEEIPERECR—OBELDO 2 L9 P,
S L IZMI T L IR v od, FROEBE
FEOFENZED L) ITEHBELTWLDH0E) hER
WT2VERHL7EH 9, 72, Wallace S, BHE

DOEERBEREZ B o /2%, M intracellulare
JERE I Min-A %o loxt L, AEEEKD> 51
Min-A Tld 7% { MAC-A BMEBETH 72 EL T
W57, 20 Wallace 5 D120 & 5T,
Schweickert & D% BB EEAMK A2 - 72 MAC-A #RiZ
BWBICHEL, 2205 BHEDONi~%E A (colonization)
WU REEIEZ NS, T2, ZOMOBIET
BT AH MAC-T KO MAC-U #RIZE R & OB E YA
ZLWHELLRD, §XTOMACUBREM~D
colonization & L 7z Lebrun & @&k £¥ & —3 L
72

MAC #iE @ colonization ® ILFIZIZHIEEDS R S5 h
57, BEFRIZFHNS N TV WS, Maugein &
OHE (79 v A) TREMACHZHRH L7-EZD
30% #%{& A (contamination) 3 L < i colonization
ThbELTWSY, i)y, Cheong & (H) & MAC
JERBROBNIZ L 5T, HOBEM D coloniza-
tion DWLEDOWINAWETH -7 v) (MACEIR
2000 4 : 05/10 /5, 2008 4E : 21/10 Hicxf L, K A
1 2000 4E : 1.9/10 J7, 2008 4 : 12.3/10 J5)” s Simon
5O H1E, b EOGENE & RO BN
WIS 32 5% bNLbNAESHR R & L7
IR 53 Wi bR 1& Wallace © D5 & [/ U { Min-A A%
LAETH 7278, RESERITFATEIN TV 2N,
L 722% - T, M intracellulare ® Min-A LAt @ & {5
TRIOB BB 2 RGES 51218, SRS BEfk & BRR
S EEREE ILEL L, colonization & i#fx 17 o B4R % R
HTEIEBRLETHA 9,

CAM BZHHRE LM EET

CAM ORI Y v 387 &R HET, 708 1) K
V—AD50SY T 2=y FEKPL TS 23S rRNA
CHAELZDOEH % 38HE3 %, 23S rRNA ¥ domain I
~VIP567%0, CAMIHD) Ky — 2 ERGIEF
A4 YV D A2058 fir, A2009 i THHNB, TD K
AL YNDOV—=TIEF R I EEDEEDRTF Y
VIEBREFE 2 o720, 20— 713 RNA »38
FiEEE DD, bW KA L OEEEIC R -
THY, ZOWMIZ CAM PIEHET S EXRTF VAL
NTERLLY CAMOMB P RIES NS, L7
HoT, ZOFMICERIAEL L E CAM ASRE T X
BB YT 5 L s Tw5,

4[], Min-A @ 5 #kIZ A2058 F 7213 A2059 fr D%
HAFED BNz TN O/ CAM K L TEEEI
AL LCTE D, 1 4DARBEII MAC HROEE
HLTWhhros7z,

fitif MAC JEIZ BT 2 Hi B2 M CAM Tk B 13/ <
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HBHEVHDITW A, Griffith 5 & MIC 2832 mg/L
YL ko CAM % MAC g 51 Bl & #d L, St
HEH D 5 H39/561 (76%) #5CAM ¥k F 72 1% qui-
nolone & ® 2 FIPEE L2 =2 TB Y, ATSHRED
PR T 12/303 (4%) |2 macrolide it % A4 U
72wy P Al M. intracellulare SEDTHPEZI 6.8%
(5/73 %), M. avium % DTt PE =1L 47% (8/172 #)
L Griffith & O & W2 TH - 72, M. intracellu-
lare JEDOFBLZ W & B BZ MBI 5 CAM ik
DRI AEFELEZTROON L o720 30%/
10.3%, p>005), M. avium JEIEAH E 2 E VIR
woHN (0%/86%, p=0002), LA L, &HKE
LB MW CH 265 (1728 & 804k) R4
52 Ehn, IEHERTERO EIZREECTH 5, F 72,
MHERRAS T XT Min-A TH o722 &9 5, Min-A 2%
Mo & fm T I AT % AR L3 & v ) 1]
HixdH 5D DD, R CEBIMICEENL 7 5B
ERHOZENS, SHOF—F TR L
WA TH 5. 5%, CAMHEHOEREILLEEL
E25B. T2, CAM YIS 2G4
HBR SN L h o RIS, SRIOBRE L 12ES
T —FI X BHE B R Y TR, FER D Y F Y —
EHSS) 2479 LD 5.

AfFeid, M. intracellulare OB TR DL KM DS
Wil L NEAE L, R TR0 M TR R B L AR
LA REMZ R U720 M RIEBRER Tld D %A%, M. intra-
cellulare D& b~ORREMNEZZ 2 5 L TRIBIZE T
WFETH D LEZ HNTz PUEER &R L OBE M
G/ EETHOBEBNTRESRERZZ L bRTWS
ZEH 5P, M intracellulare D WL/ &5 T IEHE
LMEGER LEETHA 9,

BEAIRICHAD, ULy —HIRAIEE
¥ — BO—REE, WOICEERAER iR
FIK, M WBERBERERIZERT AR R
72LE7,

FIMHER © RESCOWFENE, #ia, B®R HdHw
W ERIZD W Tl & OFERH I (conflict of interest)
EHD A

X 23

1) Marras, T.K,, P. Chedore, A.M. Ying, et al. 2007. Isola-
tion prevalence of pulmonary non-tuberculous myco-
bacteria in Ontario, 1997-2003. Thorax 62: 661-666.

2) Griffith, D.E., T. Aksamit, B.A. Brown-Elliott, et al. on
behalf of the ATS Mycobacterial Diseases Subcom-

36 HAMRRBAWZFHEEE Vol 23 No.3 2013

mittee. 2007. An official ATS/IDSA statement: diag-
nosis, treatment, and prevention of nontuberculous
mycobacterial diseases. Am. J. Respir. Crit. Care
Med. 175: 367-416.

3) Cassidy, P.M, K. Hedberg, A. Saulson, et al. 2009.
Nontuberculous mycobacterial disease prevalence
and risk factors: a changing epidemiology. Clin. In-
fect. Dis. 49: 124-129.

4) Maugein, J. M. Dailloux, B. Carbonnelle, et al. 2005.
Sentinel-site surveillance of Mycobacterium avium
complex pulmonary disease. Eur. Respir. J. 26: 1092-
1096.

5) eHEisAs. 2011 JERAZIMEPIRR B AE DO M. %5 85
H#EI =2 VR T Y A TIERBEPURR e — 28
EZETHB L7 #51% 86: 114-116.

6) Lai, C-C., C-K. Tan, C-H. Chou, et al. 2010. Increasing
incidence of nontuberculous mycobacteria, Taiwan,
2000-2008. Emerg. Infect. Dis. 16: 294-296.

7) Cheong, C-U., C-C. Lai, P-R. Hsueh. 2012. Clinical sig-
nificance of Mycobacterium avium complex isolates
at a medical center in northern Taiwan. J. Formos.
Med. Assoc. 9: 1-2.

8) van Ingen, J., W. Hoefsloot, PN.R. Dekhuijzen, et al.

2010. The changing pattern of clinical Mycobacte-

rium avium isolation in the Netherlands. Int. J. Tu-

berc. Lung Dis. 14: 1176-1180.

Thomson, R.M., on behalf of the NTM working group

at the Queensland TB Control Centre and Queens-

9

=

land Mycobacterial Reference Laboratory. 2010.
Changing epidemiology of pulmonary nontubercu-
lous mycobacteria infections. Emerg. Infect. Dis. 16:
1576-1583.

Stout, J.E., G.W. Hopkins, J.R. McDonald, et al. 2008.
Association between 16S-23S internal transcribed

10

=

spacer sequence groups of Mycobacterium avium
complex and pulmonary disease. J. Clin. Microbiol. 46:
2790-2793.

Han, X.Y., J.J. Tarrand, R. Infante, et al. 2005. Clinical

significance and epidemiologic analyses of Mycobac-

11

—

terium avium and Mycobacterium Intracellulare
among patients without AIDS. J. Clin. Microbiol. 43:
4407-4412.

Ichikawa, K., T. Yagi, M. Moriyama, et al. 2009. Char-
acterization of Mycobacterium avium clinical isolates

12

=

in Japan using subspecies-specific insertion se-
quences, and identification of a new insertion se-
quence, ISMavé6. J. Med. Microbiol. 58: 945-950.

13) Iwamoto, T., C. Nakajima, Y. Nishiuchi, et al. 2012. Ge-



M. intracellulare O@fn T8 & CAM &2k

211

14)

15)

16)

17)

18)

19)

20)

21)

netic diversity of Mycobacterium avium subsp.
hominissuis strains isolated from humans, pigs, and
human living environment. Infect. Genet. Evol. 12:
846-852.

De Smet, K.A.L,, LN. Brown, M. Yates, et al. 1995. Ri-
bosomal internal transcribed spacer sequences are
identical among Mycobacterium avium-intracellulare
complex isolates from AIDS patients, but vary
among isolates from elderly pulmonary disease pa-
tients. Microbiology 141: 2739-2747.

The Nontuberculous mycobacteriosis control com-
mittee of the Japanese society for tuberculosis/the
scientific assembly for infection and tuberculosis of
the Japanese respiratory society. 2013. Guideline for
chemotherapy of pulmonary nontuberculous myco-
bacterial disease-2012 revised version. Kekkaku 88:
29-32.

Koh, W.-J., B-H. Jeong, K. Jeon, et al. 2012. Clinical sig-
nificance of the differentiation between Mycobacte-
rium avium and Mycobacterium intracellulare in M
avium Complex lung disease. Chest 142: 1482-1488.
Clinical and Laboratory Standards Institute. 2011.
Susceptibility testing of mycobacteria, nocardiae, and
other aerobic actinomycetes; Approved Standard
Second Edition, M24-A2, CLSI, Wayne, Pa, USA.
FHBEMEE, AT, FII—E, Ml 2008. FEH
Bz MM © RFP %421, line probe assay T RFP
ik & 70 2 $EBW OMGET. Ki4% 83: 577-583.

Inagaki, T., T. Yagi, K. Ichikawa, et al. 2011. Evalu-
ation of a rapid detection method of clarithromycin
resistance genes in Mycobacterium avium complex
isolates. J. Antimicrob. Chemother. 66: 722-729.
Adjemian, J., K.N. Olivier, A.E. Seitz, et al. 2012.
Prevalence of nontuberculous mycobacterial lung
disease in U.S. Medicare beneficiaries. Am. J. Respir.
Crit. Care Med. 185: 881-886.

Simons, S., J. van Ingen, P-R. Hsueh, et al. 2011. Non-
tuberculous Mycobacteria in Respiratory Tract In-

22

23

24

25

26

27

28

29

)

)

)

)

g

N

N

=

fections, Eastern Asia. Emerg. Infect. Dis. 17: 343-349.
Park, J-H., T.-S. Shim, S-A. Lee, et al. 2010. Molecular
characterization of Mycobacterium intracellulare-
related strains based on the sequence analysis of
hsp65, internal transcribed spacer and 16S rRNA
genes. J. Med. Microbiol. 59: 1037-1043.

Schweickert, B., O. Goldenberg, E. Richter, et al. 2008.
Occurrence and clinical relevance of Mycobacterium
chimaera sp. nov., Germany. Emerg. Infect. Dis. 14:
1443-1446.

van Ingen, J., S.A. Bendien, W.CM. de Lange, et al.
2009. Clinical relevance of non-tuberculous mycobac-
teria isolated in the Nijmegen-Arnhem region, The
Netherlands. Thorax 64: 502-506.

Tortoli, E., L. Rindi, M.]. Garcia, et al. 2004. Proposal to
elevate the genetic variant MAC-A, included in the
Mycobacterium avium complex, to species rank as
Mycobacterium chimaera sp. nov. Int. J. Syst. Evol.
Microbiol. 54: 1277-1285.

van Ingen, J., W. Hoefsloot, P.C.A.M. Buijtels, et al.
2012. Characterization of a novel variant of Mycobac-
terium chimaera. J. Med. Microbiol. 61: 1234-1239.
Wallace, R.J. Jr, E. Iakhiaeva, M.D. Williams, et al.
2013. Absence of Mycobacterium intracellulare and
the presence of Mycobacterium chimaera in house-
hold water and biofilm samples of patients in the
United States with Mycobacterium avium complex
respiratory disease. J. Clin. Microbiol. 51: 1747-1752.
Lebrun, L., FX. Weill, L. Lafendj, et al. 2005. Use of
the INNO-LiPA-MYCOBACTERIA assay (version 2)
for identification of Mycobacterium avium-Mycoba-
cterium intracellulare-Mycobacterium scrofulaceum
complex isolates. J. Clin. Microbiol. 43: 2567-2574.
Griffith, D.E., B.A. Brown-Elliott, B. Langsjoen, et al.
2006. Clinical and molecular analysis of macrolide re-
sistance in Mycobacterium avium complex lung dis-
ease. Am. ]J. Respir. Crit. Care Med. 174: 928-934.

HAFRRBAE 4R Vol. 23 No.3 2013, 37



212 HHEHEE - EHITA

Pathogenic characterization of Mycobacterium intracellulare sequevar
and susceptibility to clarithromycin

Shiomi Yoshida", Motohisa Tomita?
"Clinical Research Center, National Hospital Organization Kinki-chuo Chest Medical Center, Osaka, Japan
?Clinical Laboratory, National Hospital Organization Kinki-chuo Chest Medical Center, Osaka, Japan

Genotypic patterns in 80 Mycobacterium intracellulare isolates from NHO Kinki-chuo Chest Medical Center
were subject to internal transcribed-spacer (ITS) sequencing and analyzed prevalence of disease as well as mark-
ers of clarithromycin resistance. We sequenced the partial 16S rRNA gene of each isolate and 16S-23S ITS region.
Retrospective molecular genetic analysis of M. intracellulare isolates showed that 66 (82.5%) strains could be as-
signed to Min-A. Of 63 patients from whom Min-A was isolated, 95.5% caused pulmonary infections, whereas none
of MAC-T or MAC-U isolates exhibited mycobacterial lung disease. The in vitro activity of clarithromycin against
isolates was determined by the broth microdilution method. Clarithromycin resistant strains were analyzed by se-
quencing of the 23S rRNA. We also found that the patterns of clarithromycin susceptibility were variable, with no
specific sequevar being fully resistant to the drug. Sequencing of the 23S rRNA of all 5 clarithromycin resistant
isolates (100%) found the expected mutation in adenine 2058 or 2059. The genotypic diversity of M. intracellulare
isolates and clinical cases implies a possible regional or local source of infection and route of transmission.
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