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BB WRR B X OBREi): & 478 L 72 Mycobacterium avium

complex DPLATAZ I &S 1%

THRE HEK

21l R

PREFEIER

EE(HW) BHEEREEB X OBRED 5 58 L 72 Mycobacterium avium complex (MAC) @, 4V =7
YF (NH), V77 YE¥ ¥ (RFP), L% ¥ 7 +—) (EB) (IXF 2 &S & AT L, ERARSBERE &
BRI MR CHERNEZ ISR O N5 0 ET L7z U5 iR mpRiEIc L), KA 0k
ANEFRIERE (MIC) &ir/MeRiRE (MBC) Zi#llE L, 77#EHkZ & © MIC/MBC 7345 % AT L 720
GRER - 8] WO INHIZH L THWMIC & MBC 27R L7275, W#HIZB W TRESMIZK
EREFIROONL o722 05, INHIEREWIMEH L TWa Z EAVRIR SNz, —7 T, RFP
EEBIZB LTI, BRRDBERR & I L CIRBETEERDIT ) 23R R RV MICEMBC 2R L72o 72, 45
ZFRIR T BERRIC BT, MICEMBCIZK & AR bz TNHDFRDPS, EBOAZ LT, il
WEARBEANIEH T 5 2 DS N TV HRFP S, R TIIE R IAEH 3 2 W ReEAVRIR S h 7z,
F—7—X RPN, PURAESEEZME, MIC (minimum inhibitory concentration), MBC (mini-

mum bactericidal concentration)

FF =

MAC (Mycobacterium avium complex) & 1%, 14 &
Mo 7 I AR TH 5 M.avium B £ O M.intracellulare
D2MBEZFELTLRBEORMTH Ho MACZ H
MycobacteriumJBW D% 1%, K%K, 1, BHWOEKA
% EHRBREIZIL KAFTEL, [H U Mycobacterium J& @
FEALTA M. tuberculosis, ©\ T M.leprae £ 13IX & 1, JE
FEREDUERE  (NTM:; Nontuberculous Mycobacteria) &R
ENbo NTMIZ, SIENAMET L2 BBITB W THER
BIAYEZ G SR T eV H L7280, R EEEL R
Thbo NIMZEHRK L THHRATHROMET LD D
WEHENTMAE Td DD, FERITEEPIZEMMB R (COPD)
% E OB E AT 5 BB BT BREG DL 2o
720 L L7230, EETIIINSOERE 7270w, i
R R ES AR EEDIEIET % 7 — A DOWEDIEIM L TV 5,
FE S OME T, HARIZBIT M NTMIED 2014 444
SEMERAIT 147 N/1007 N &, 2007 4F & Heg L TH# 2.6
BEALTWDZEPWLNITE o720 $72, HlINTM

JEIC X 2 5 FEMOEHIL54%2 &, L TEL RV
Zlns, AREEFEERRIIETH D LT D,
NTMEE, BAETD 2 BIHHSHE 2 EAETH 5.
FOERICHHENE LT, BFEOPREIITTT 5K
PUERR W Z ERBIT SN 5. F 72, NTMIZHT 5 3654
DS ENFEL SN THB S, AR 3H %%
KT EDRETH B L, NTMIED B & 3
WCLTWwWE—HEEZLNTWS, 5, L)@
THTHAHI)INIMIEZ MR L CHEET 57201214,
NTM O $EH &2 M % B HECFRMI 9 2 EER 2 ML L
ZOFERITED W CHEE) R EH OB L OG5 RmE R
FTHZEPERETHLEEZLND,

ARWFFETIE, MAC D ERIR 5 HERE 4 Bk B X O BR B 5
FE 6 BRIZOWT, HBOPUEIEI T 5 3EH R %
MENT L 720DT, T 5,

L% o R p:

G5
Mpycobacterium avium complex (IR 7 BERE 4 # : NTM

IPNIE PN S 0NN 1 e W SRV S O T A
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WG L RBFE IR, RICEER RS MA AR H 220 T8 =,
T 569-1094 KPR w250k )5 4—20-1

(E-mail : amano@gly.oups.ac.jp)

(Received 22 Dec. 2016/ Accepted 28 Feb. 2017)



442

JETHE LB XD 58S 7z Mino bk, B X
1990 4F 5 H 12 [ 79 Be s ot os B JE e & ) - iE
EN7z 30k, BREDKE X OB X 0 oEE L - BRI EEpk
6 ¥&) %, Middlebrook 7H9 ¥ # (Beckton, Dickinson and
Company) 10 mLIZEEREL, 37°CT7 HRM, BHERE L.
Frizix, 71 x> b & LTADC (Albumin-Dextrose-
Catalase) Enrichment (BD) % #i&EE 10% (wiv) &7 5
Lo EmL 7z,

UR/NEBERHIREE (MIC) B X UR/MERIEE (MBC)
P 5E)

THO R H1T5 X 105 CFU/ML IZ AR L 72 Wil & 96 X<
Ar7a7L—bMIEMEL, A V=7YF (NH), V77
¥y ¥ (RFP), =% 7 b= (EB) ML, 37C
T7 HER2 U720 INH & EBIZIES A K (RIFRIE)
WL, RFPIZY AF IV ANARF Y F (DMSO) 2
#1720 ¥ ODMSOIZ & 2 DFEHF~DEEIL, K
FERIHER T 2 BRBRE 5.12vW%) 2B TH LR
Lotz (F— %R E7), INH & EB id Sigma-Aldrich
XD, RFPIGADGMIE TS LY, ZhEn A
FL7

MIC OFFHiiE, WIRMICAE BOWEE RO LT, »
550 nm 2 B 1T % W O W% BE % Multiskan FC < )L 5+
7L — M1 — % — (Thermo Scientific) THIE L, WD
S S N7 < 7 o 72N D IEHIEFE % MIC & L 72,

MBC O &FAiffi 1%, MIC O FF-fiffi 124k L 72 3850 & 4 Wil &
BEERRI & LT, COBBER I 4L %, EH 2T E 20w
Middlebrook 7H10 %€ K& (BD) 12— (CRBI#A)
FHOTHERL, 37CT7 HMRE L. 70 HORY
T, WIRMICHE R 20 = — RO SN Wik
AR Z MBC & L7z ZEREHIZIE, 7Y x|
L L TOADC (Oleate-Albumin-Dextrose-Catalase) Enrich-
ment (BD) ZHEEEE10% (wiv) L2 X9 IZHML7z,

] ES

ERIR 73 BERR 3 Bk B & OVBRBE T HERR 6 #RICH 975, &Ff
FH) D MICso & MICw (pg/mL) B X U"MBCso & MBCoo
(pg/mL) % Table\Z/R L7z0 %72, Mino BRI 3 2 4 HE
HH| D MIC & MBC % P& TR L 72,

iR 53 Bl vR L2337 % MICso & MICw (peg/mL) 1, INH
IZBWT32/128 L <, RFPLEBIZBWTIEZENZFh
1/2, 2/8 &> 720 MBCso & MBCo (pg/mL) &, INH
IZBWT64/256 L H <, RFPB L UEBIZBWVWT, i
Zhg/16, 32/64L 7% ), EBBTEHL R AHANRL N
720 — 5T, BREESEERRICH T 5 MICso & MICw (pg/
mL) &, INHIZBWT16/128 TH D, MICso AR 5Bk
BEL D BRI EMIZ Y 7 b L7s RFP, EBIZHBWT
XENZEN, 4/32, 4/128 L EERSEERR X 0 IR M

KEAZ HE92% W5 5 20174E 5 A

Table [n vitro activities of drugs against
M.avium complex (MAC)

Clinical isolates (n=23)

Drugs MICso MICo0 MBCso MBCo
INH 32 128 64 256
RFP 1 2 8 16
EB 2 8 32 64

Environmental isolates (n=6)

Drugs MICso MICoo MBCso MBCoo

INH 16 128 32 128

RFP 4 32 16 64

EB 4 128 8 128
Mino *INH: Isoniazid

Drugs MIC MBC RFP: Rifampicin

INH 256 256 EB: Ethambutol (zg/mL)

RFP 16 32

EB 4 8

I2¥7 ML, $HIZ, EBOMICo A KIEIZ LR LTWA S
EAUREMNTZo MBCso & MBCo (pg/mL) &, INHIZH
WT32/128CTH D, FRIRITEERR K D DIRREMIZY 7
b L7z RFPB L T'EB T, TN EMN16/64, 8/128 &
% 5726 Mino#RIZ2WTId, INH 2§ % MIC & MBC
(pg/mL) 1£256/256 & FEHIZE <, RFP T 16/32, EB
Tlx4/8 & %572, Minofkixd & b &, NTMJIE THT
L7-BEZMiH» O 5EES NI TH B 059, EERBERE L
THHENS D BT, HEYYOREREZEEZ RS 5L
o TSN H B DT, RRIZBWTIEBHELLT,
W R 3Bl RR & 2 CREIR L 726

RIZ, FEIRGEERIC BT 2364 2 & o MIC REE M3
X O'MBC 2Rl % Fig. 1128 L 720 Fig. 1 (A) 2R
X912, INHIZK 9 % MIC & MBC ® R A, 12T
B ERMEIMTH - 720 Fig. 1 (B) BLY (0O 12,
NZNRFPB X EBIZH 3 % MIC & MBC @ 2 A% i #t
ZRLTWS, BEEZEWT &2, RFP, EB3LIZ, MBC#
Rl o 37 B A% 0 SR A MIC SR AR M & LT e
o720 —HT, BREGEROSAE, Fig. 2 (A) IIRT
X 912, INHIZH 9 % MIC & MBC & 2 A% #h#5id, Wk
SHEMR OB A EF UL, RIERBEO LRI 2 R,
RFP IZ %) % MIC & MBC ® S iE il #1%, Fig.2 (B) I
R XA, WO S EAYY BRI ICEN R SR
7o, BRORATBERR L 1ZER R D, EBITH$ 5 MIC & MBC
ORFEHAIL, Fig. 2 (C) ZRT LI, WO S
RN BEOEIEIDLTNTH -7,

VLEofER 2o, BRGHEE & R TBRBE MR,
HNEZ AN Z L AR E Rz,
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Fig.1 Cumulative distribution of MICs and MBCs for clinical isolates of MAC against anti-tuberculous drugs.
MICs (open circle) and MBCs (closed circle) against INH (A), RFP (B) and EB (C) are shown. MAC isolates
were incubated with drugs in Middlebrook 7H9 medium at 37°C for 7 days.
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Fig.2 Cumulative distribution of MICs and MBCs for environmental isolates of MAC against anti-tuberculous
drugs. MICs (open circle) and MBCs (closed circle) against INH (A), RFP (B) and EB (C) are shown. MAC
isolates were incubated with drugs in Middlebrook 7H9 medium at 37°C for 7 days.

Z =

NTMJE D FE Y IRHEITBAE T O ST v,
ZORHED—>2 & LT, NIMIZER 2R3 HA D0
ZENEITFON S, BUETIE, FFICHIMACHE D IRHFRIC
BwTlE, v~z7us4 l\:ﬁbﬂiﬁi@?7’)xuv{ v
(CAM) IZRFP & EB &z 72 3 AIDFHIEE, 512
L7 bh~xA43 Y (SM) b LA~ A T (KM) %
Nz 7z 4 KIBERFREDS, —RKiGHEEL LTSI Tw
59 F 72, Heifets R H S & ML A i S W IEFE  (Cmax)
% H1Z MAC DA EZ D W TIRS Z LTV 599,
T HT 5 13 A FEPURSE OBLHER 522 BT B Cowe LA D
NTM (23 % MIC DB D W T, M.avium B £ O° M.
ZINH, EB Tld Cox (Z1
FEAEELEL W

intracellulare \Z 2\ T, 451l
FN4pugmL, 2pg/mL®) AHIMICIC

ZErHEL TS, ARIZBW TS, INHIZBL T,
Fig. 1 (A) B X U'Fig. 2 (A) TRT X )1, BRTEER
TIE B Coae TMIC B X OMBCIZHEL 72D OO,
RS HARTIIESMICB X O MBCIZEIEL W2 &
wARL72e INHOMRIE, WTHOPHET S X 9129,
MACHEDHERICINHHEANZ T E A EHEF LW &%

B3 5b0EEZLNE, LA L, EBIZDOWTI,
Fig. 1 (C) B X U'Fig. 2 (C) TRT & ) 1T, Cow TIEER

IRGTBERED % < HIMICIZEIE L, B8 r #ibk b — 323
MICIZHEE L 720 & 2525 MBCIZIZ&L HEL 20
S72e TN DFERIE, Crnn TIEZEBIZEHMICIERN L
TWbZ ERRET S LS, MAREAMET 5
INSOMRITEHBIT 2R DL LERLTWVD
bOLEZLNS,

RFP 2% % &2 oW I3, Fig. 1 (B) BX U
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Fig.2 (B) T/RT X 91T, Cnu (8 pg/mL) THIRIBEE
IFETMICIZENEL, KESHBMBCIZELEL . F72,
BB HERR D 0 UL EASMICICENE L7z & 2 5D,
Cmax TMBCIZHE L 22 BRI HERIZ 2 < — 88T, 16pg/
mL TR L7z, F72, @ RFPIEIREAVI/EN T2 2
LSRN TV E2S, RIFFRTHE O NRERE, RE
TROELAHRIIEHLTWAEI L2 RIBTHLDT
H Y, EBBOYA LS, MhREMET 35U, 2
NOOWRIZFHRIET 2 HEESH D LEZRLTVS D
DEEZS5ND, EBERFPIZ, IR TIRATED X 512
CAM L FH & N5 2 L 3% DS, RIFGETHR b 7zi
B3, HEAVSNRTWS 3HIBEHELEICBNT, 2~
TIAT VAT ZIZ LD ETHE4 RIERIC X A
MR A DR T AY, MACO G252 L, WY
PEAERHC X 2 HER LD RIK & 2 2 W2 RIBS 5 B 0
LEZOND, KiFFETI, CAMIZHT 5 &Mz D
WTIEIHET L TR w, SHRETT 208N H 5 L%
25

ARWFFETIE, MAC IR HER & BREE - BERR O, FEH
TN DE R TN L T2e € OFGHE, T38RO MICs &
MICo0, B & I"MBCso & MBCoo (Z7EH 5 &, FR 58k
& AR TEREHER I, ARSI LATRE
N7z S 51, WGEErkO MIC 3 X O"MBC #A il o
VHESYIREOMICHEET S L, FFICRFP & EBIZH
LC, BWREHEEE WACHER BRI, WE oL 1
MBOBEOENRKEVWI EIIREINT, TN OFER
3, BREEEERRDS, ZOEFRT ZBRBIIB VTR A & A
LTS BB 2 A L, NSRRI D
W RITL, FRRS B L I TMICE X U"MBC #
RO E DS TIE R L, D2OBeNITh->Tnb
TR E Z 5N b, MACHE, & FA» 5 b &,
B L2 BlOMEN R R L, ToOKERIEERE O
MACTH B EEZLNDL, ZOL) LBERND, s
DORBEHFITBIT 5 MAC O SEH &S PEAEAFHEAE O B A3
BB Th D, AW TIZ, Mino k% &6 72 BK S EERE 4
RE, BREESHERR 6 BRSO WTIRIT 24T - 7275, 581
ELITHIBERRL LT, IRIA < MAC O3EHI 2% % f
LiznweEZ T,

F 72, ARWIZECH W2 INHIZIER IC2 M R Uk g ©
HY, BEEEECIBNTYH, —BRICHWSZ LA TR
Thb, LIL, HEEOESS, Z2bF3 0%t
DO E 5, BIE TN MACE O iE#EEEHEAY 12 W
BB EE, HFEN v RIFETHLRLIZLIII,
INH (2% 9" 5 MAC O MIC & MBC 2 6% 127 <, INHIZ
X9 B P 2 BEVCHER LT v AT REE D RIB S 5,
L22L7%&2%S, RFPREB L3RR, A%k
BOTEBREIIER T 5720, W#5 & 0P+ 7%

KEAZ HE92% W5 5 20174E 5 A

RITERIXRICE Y, INHOSERIE 2 2L E 2 Hh
5o

B, A, BALPHRELTWDH LX), EBOX
9 72 First line drug 255563 5 A HHR & #ET 724G,
WY e —~REWICL > THETE~ 2051 Fiiftm.
avium complex (MR-MAC) O MBIMEE LD DOH
B0, REFZE T, fREWN L KGHEETH D RFPE X
CEBIZK LT, BREEHICIEAET 5 MACIZIZBEIC BT
PEEIRL TV D OPEET RS B¢ TR L7,
4%, RFP B X UEB OFANM P53 % rpoB B L O
embB DFEJ BT B L B TEII DL R %, K5
THOWERIZOWTHENT L2 FETH L. T2, THER
ORI E, WY % AR LD, MACKE OEER)
RUEZK D 720121, RIFTE % £ 6 72 AR 7 35 1%
SRR L 57— 7 OFEHPULHATH L LEbN D,

e 3

AWEZ BT HI2h 72y, FHEZEHBICOWT
WY BE 2 o 72, KRECHERR 3 iR A AR D 2
FeE NBBCEEICRBRL 9.
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Original Article

ANTITUBERCULOSIS DRUG-SENSITIVITY ANALYSIS OF
MYCOBACTERIUM AVIUM COMPLEX ISOLATED FROM SPUTUM SAMPLES
OF PATIENTS WITH NON-TUBERCULOUS MYCOBACTERIOSIS AND
THAT FROM NATURAL ENVIRONMENTS

"Yuta MORISHIGE, *Toshio YAMAZAKI, and 'Fumio AMANO

Abstract [Purpose] We analyzed sensitivities of isoniazid
(INH), rifampicin (RFP) and ethambutol (EB) against Myco-
bacterium avium complex (MAC) isolated from sputum
samples of patients with Non-tuberculous mycobacteriosis
and that from natural environments, in order to reveal the
different drug-resistance between clinical and environmental
isolates.

[Methods] Minimum inhibitory concentration (MIC) and
minimum bactericidal concentration (MBC) of the both iso-
lates against INH, RFP and EB were examined by broth
microdilution method.

[Results & Discussion] INH showed very high MIC and
MBC on the both clinical and environmental isolates without
any significant differences. The result suggests that INH has
bactericidal effect toward MAC isolates, though it has low
efficacy toward them. On the other hand, RFP and EB showed
lower MIC and MBC than INH. The environmental isolates
showed slightly lower susceptibility than the clinical isolates.

Interestingly, both RFP and EB showed considerably large
differences between MIC and MBC, especially against the
clinical isolates. These results suggest that not only EB but
also RFP, which is known as a bactericidal drug, have
bacteriostatic effect toward MAC at low concentration.

Key words: Non-tuberculous mycobacterium, Antitubercular
susceptibility, MIC, MBC
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