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SENSITIVITIES OF ATYPICAL MYCOBACTERIA TO VARIOUS DRUGS

IV. Sensitivities of Atypical Mycobacteria originally isolated in the
U.S.A. to Antituberculous Drugs in Triple Combinations

Fumiyuki KUZE*, Yuko NAITO, Sadao TAKEDA and Nobuo MAEKAWA

(Received for publication March 22, 1977)

The sensitivities of 58 strains of atypical mycobacteria originally isolated in the U.S.A.
were tested in witro using Tween Albumin liquid medium to various triple-drug combinations.
The strains tested included 13 strains of M. kansasii, 15 of M. scrofulaceum, 13 of M. intracellulare-
avium complex and 17 of rapid growers. The triple-drug combinations tested were SM.PAS.
INH, SM-INH-EB, KM-INH-EB, KM-TH-CS, RFP-EB.-INH, RFP.-INH.CS, KM.EB.RFP
and VM-TH-RFP, all of which were considered as potentially usable in the treatment of atypical
mycobacterial diseases.

The ratio of combination in these triple-drug combinations in this study was uniformly 1:1:1
in micrograms. Hundred micrograms per milliliter of each drug was included in the first test tube,
which was then successively doubly diluted until the 19th tube. The twentieth tube was used as
a control. At the same time, single drug regimens were tested for the comparison.

As a whole, almost all of these triple-drug combinations showed more or less advantages
upon the single drug regimens. It is our impression that the strains of M. intracellulare-avium
complex originally isolated in the U.S.A. which were used in this study, were a little more
sensitive to various antituberculous drugs than our strains, which were used in the former study.
The results of each species of the mycobacteria were as follows.

M. kansasii was unequivocally sensitive to RFP and TH even in the single usage. The triple-
drug combinations which included both RFP and TH showed better results than other combinations.

In cases of M. scrofulaceum and M.intracellulare-avium complex, the inhibitory effects of
the antituberculous drugs in single usage as well as in triple combinations were less potent than
in case of M.kansasii. The difference was clearer when the sensitivities were compared with
those of M. tuberculosis.

The reasonably potent triple-drug combinations were the combinations which included RFP
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and one of KM and VM, which could probably be potentiated by adding EB or TH.

All of the rapid growers in this study were resistant to the antituberculous drugs, although

some of them were inhibited by high concentrations of KM and TH.

(Materials used in this study were partly provided by the U.S.-Japan Cooperative Medical

Science Program-NIAID.)
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JEEMGEAE (LT AM LBg¥) OFARZHIC D
W, FAE LT BECIotc ) Dubos Tween Albumin
Wtk Fi\ o in vitro DEFEV-PEHHE LTET,
IEEMPTAEE (MT AM SELRET) oW TR BHE
¥ Tl % DRI HONC IR DB H h £
DEEHRE L K ST D D 2H BHY, & ORI
ROV TEEDHEHNZ L, —FDLDOEHR T
PSR ORI L WO THBE TR,

LA IR\ T AM SEDIZIT S F ki o My-
cobacterium intracellulare FEWCB L CIXHEHA AL
T bR ORENZ L REICE 5 L Tw
%, EROEETIL in vitro ORZHHE (iftkid)
T, 2, 3 DPEERFICK LT OBETH LD BN
A TR D B DT, ShbLOEEEY S
[ Lo PRl FIBE A R L T 5 &1 5 DR
HRTH B, = DERPHEDHERMEE ATV T HIE %
BOHDEHTHD, W ERHEMR RSB OB
PR E A E TN T &b B0 TR TR,
in vitro DRESHEOBHRICOVT L, HEREF O« O
BENEL < A BRI B APABEORIITZ LA LTS h
T Tel,

B OWED TR E LIRS TETRH 508, M.
intracellulare DAIVEEFEBEM: 20 HeaRfg & L C in
vitro 313 % 3 FIDFFIPELIE J) MRS 4 FUkiH o Bt
DEAER A TRLI, ORI L% L, 3FHIFF
(3 PR T b BRSO 35 B A IAE DB & LEB T B L ADR
BT IS, B UTHAOAF ST LD b
T\ b, EREOER COMMCEiz > 5 sl a it
ETHITITED TR, BEDBF T AM RED
WigeR YRt H e — o DBRHCILR Y e EF 2 T
s

£+[6, U.S.-Japan Cooperative Medical Science Pro-
gram-NIAID»—3% & L C National Institute of Allergy
and Infectious Diseases (NIAID) # 4L C Trudeau
Institute + » Trudeau Mycobacterial Culture Collection
(TMC) =& M A BT HROFBE DGR 5T 7eDT
E£ & LCoh HOEA AV CHIE & FAROERITET
in vitro \C3s\F % 3 FIBHHOBZ L ENF L L TR

LicDCHET 5,
I EBRHMELEOVICHE

1) EABER

StE8MEA I Lic, Rk TMC #ux, M. kansasii

5%k, M. scrofulaceum 9 ¥k, M.intracellulare-avium
complex 13#k, M. fortuitum 4#k, M.chelonei 5kkD
HMETH Do TH D OBEBRITE ARSI —70°C THRAF
ThTWi b DT, FHRES 1 %/ NI EE L
o, EAEOEHIIEC 2 Rk S e b D& HVT,
b DRKEONTUL, [ESTHEE b RE A B
I DB 5 e M. kansasii 2 ¥, M.scrofulaceum
1 ¥, M. fortuitum 3%k, M.chelonei A%&, KBEK
SEMCE YRR S ek X 0 5 S0 M.
kansasii 3%, M. scrofulaceum 1%k, M.chelonei 1 ¥k
O, 21 A KE AV 2 A M Suburban Cook
County Sanitarium OfE# X 0 ¥k Lic M. kansasii 3
B, M.scrofulaceum A¥ETH%, ZhbHOEKEZWT
BB F 7L T B 1 %7 B RE
Licd DR Ui ((RE12—20C),

2) SEBRIE

M. intracellulare-avium complex & M. scrofulacewm
11 % N 3 EEIEEEE L 72 B % Dubos Tween
Albumin BHc® L 2 fOlkR Uic 1AM R B & H
Wi, WEFERK TORHUC X b AR (BRER-S
) v AEESHRETS) TR 1.0 mg/ml OB & (R
LED 1057589 0.1ml g L (]9 0.0l mg),
M. kansasii & REFREECET 5 HEWHC OV T,
R 1 2/NIBEHCREE 3B, FABRFETLS A
Wk LB A 7 7 AR 2 LS VIS T RK OTRING
FOCT RIS R A (ER L, AIRT I # T
1.0 mg/ml 135k Lo F D10f% A UK 0.1 ml 240
L7,

R PR R M VL RT18] & Al K% Dubos Tween Albu-
min EHiEH (Difco TB Broth Base {f#/) # M\,
Y|7E 1L M. kansasii, M. scrofulaceum, M. intracellulare-
avium complex T3 37C 288, M. fortuitum, M.
chelonei <CW37C 5 AHBICITeoTz, Wit b IR
BORE H e Lk ST % ABE & R E LIERR
2B BH LHE LT,
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Table 1. Sensitivities of M. kansasii to Various Triple-drug Combinations (13 strains)

Inoculum : 0.01 mg

Drugs and MIC (pg/mi)
combinations : .
of drugs <0.0125/0.025] 0.0 ‘ 0.10 ] 0.20 | 0.39 | 0.78 ; 1.56 | 3.13 | 6.25 l125] 25 | 50 100=
| i
SM 4 ae Sl s | o2 1 1 j 1
PAS . S 1 2 | 4| 6
INH aras 1 2 | 3 1 2 2 | 2
KM ® aa e 4 | 2 5 1
T e %2 P4 PP 1 1 1 1
cs S1 %68 8 | s
EB “ 1 1%s 5 | 4
RFP 4 s |04 |° 4 1
VM “ 1 s %3 | 4 | 1 1
SM-PAS-INH |* 424 o | s | 4| 1 . )
SM-INH-EB |4 454 1| g ) 5
KM-.INH-EB AﬁéA ) 3 6 .
KM-TH.CS |© 2 Ag As 2 2 1 1
RFP-EB.INH |* AZA Al . A )
RFP-CS.INH |4 AlA A ) o | 5 | 3 )
RFP.KM-EB Aﬂf A ) ) 5
RFP-VM-TH Aﬁf A2 ) 4
Dubos tween albumin medium
At M. tuberculosis
PifEFI & LT, SM, PAS, INH, KM, TH, CS,
IL =B & #&

EB,RFP L 0'VM 0 9fEfHA N 5 & L, #IHIDOH
RIS ing <, SM.PAS.INH, SM.INH-EB,
KM.INH-EB, KM.TH.CS, RFP.EB.INH, RFP-
INH.CS, KM-EB-RFP, VM-TH-RFP 0t 8 f@lin
3 BOLAMR OB R M Uic, B AR, BERMEM
W & S BIEFI ORI 100 pg/ml Th D GREF
HHE DA 1,000 pg/ml ZFGIC), Licpio CHERK
WA B IILEI R OB Tk & T h 5 3K OB L
FEILT, FRABRETXTORBETL:1:1TH 5,
W OATT b EFI DR RIINZ19% % CIER L,
P0BEH A A E VRIS & U, bR
nd 2.0ml TH D, 7o BILESHR D 2> M. tuberculosis
DIEZ B 4 Hx O RBROFH CHE Lz,

DT & B P B A i3 %,

1) M. kansasii DL

£ LIZ1HRIZ OV TOAFEFI O Biflids L O 8 flEH O PF
FARI ST BRLIERI R AR Uic, 3R ORFI& ¥l
BH SO HPHRM R T L, EBICR Ui dgkije s
CTHE LI SN EREE R LT %, HEEEH T
2 B OIRFRELE MIC (pg/ml) TiREN TV %25, PF
JAf R S Tx e ORI RIC & £ 3R & L4
LS EBIORLICRERZ B LT 5D T, Fhofs
Z3FNE LA U BB ORI E A ST CHRE 2
IESNTCEHMBEERT L AR TH D, FhFdioR
L= AANT RSB D7 b i3] Ui &gt M. tuber-
culosis A ROFAETH B, B 1ITI3E LR LI
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Fig.1. Cumulative Percentage of M. kansasii Inhibited by Various
Triple-drug Combinations (13 strains)
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Fig.2. Cumulative Percentage of M. scrofulacewm Inhibited by
Various Triple-drug Combinations (15 strain)
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Wik, RIEHILE TR MR R TR BB OB AR
kbt % BHE SR R LHBBRGCE Lic, BT M.
kansasii DA OERTLERITEIRAETD 5,

¥ PRMPEEFI OB R 1, M. tuberculosis DIEFEYE &
Tl LB g A # fk s IS BRI D % 7R 53R
#1232 RFP, TH, CS & 3%I% v, 4 1L4>T EB, VM
DML, %T KM, SM, PAS, INH 0Jit% DRk
BB ARE oo TW5h, ¥l MIC Ofx Tk
RFP 348/ & L, kT SM, TH, EB, VM %
5, 3FPHRHRICOWTARS L, WTFhOMRT
BIZ E A E OEABEERFIE AR X 013 X DL RER

Il 1 v u"/
03 078 156 313 6% 125 25 50 100
MIC pg/mi

NGRS B, TinhbEx DHEFE L UL LYK
PEEDEH TRE ML S, 3FIBFAMTREER D
I TIL, SM-PAS-INH, SM.INH-EB, KM-INH-EB
D 3FASNHFFREOM.I AR L, KM-TH-CS &
RFP %% 3 0EAM 373> RFP-EB-INH, RFP-
CS-INH, RFP.-KM-EB, RFP.VM-TH o 4 fli7%
FRZET XD LTI ORI AT L T T,

M. tuberculosis 2 4 ¥t INH & RFP @
5 BIFCRZER R LT, Ch br ettt
W LD TRVCEBMRIESR % 5 3 o, —J7 M.
kansasii “Ci3 INH (23 5 BEENKRIRICE % DT,
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Table 2. Sensitivities of M. scrofulaceum to Various Triple-drug Combinations (15 strains)

Inoculum : 0.0l mg

Drugs and ! MIC (pg/mi)

combinations : | |

of drugs  |0.01250.025 0.05] 0.10 [ 0.20 | 0.39 [ 0.78 | 1.56 | .13 | 6.25 | 12.5 | 25 | 50 |100=
sM A on “swl 5@ 20 2 j
PAS A A an 2 2 1(1)] 10(3)
INH ‘A LALL 1(D), 6 8(3)
KM /\ 1 AGA@)A 31 |2 |1 |1
TH | S N e 6 52 1 1
cs “ ‘AsA(zié‘ 9(1) 2@ 1
EB . s 5 i
REP ;Aﬁ 3(1)A A1 D)) 4(2) 2 1 |
VM JA Twam o s

SM-PAS.INH 4442 4| 63 3 |2

SM.INH-EB :AAAA 2 1) 30| 5@ 4

KM INH.EB 4447 4@ 2 |7 1

KM.TH-CS ;A Yot w2 1w

RFP-EB-INH 2015 1 | 5 ()| 59

RFP-CS-INH}A{;(‘})A 1 3@ 1 |3

RFP-KM-EB 2000 1% | ol |

RFP-VM.TH §A§ﬁ> S lam)

Dobos tween albumin medium
( ) :Single isolates
A M. tuberculosis

Z D1 RFP,INH 0 5 & INH 0241k (SM-
PAS-INH, SM-INH-EB, KM-INH-EB) |t M. tuber-
culosis WX % [HLIEZDRIC A~ B Hosvc gLy, S
A REP 2B Tl r 0= 1In kAl gD
TW5, K1c@Bobhs X5ic RFP &t istod
Ti%, RFP & TH %% & & SLliifrb s s
RFP oZz&d TH %&£ o\ iiRic it L TERIZ -
EPVRE N, BHFERF O T M. tuberculosis 1%}
T2 & FAFREOHEDOH > RFP & TH Ak
FRIREBHE IV BN THD Z ERRB LTS, L
2 L7s2 S REP #ight RFP 241 0HH#AR & O
RozESTHY, CS OPFHIELY BRI
ExRRLTN D,
2) M. scrofulaceum O

% 2 5 LUK 2 IR AARIE Uic, SRERRISH:OHI
VNGRS RS 4 B & D 238 U single isolate 4 #2344
FRTRDFE 1 CRIEMPICT DB T Lic,

BIRIEHFN O B Tlx M. tuberculosis & D} |- RFP,
EB, CS, KM, VM 5ty M. tuberculosis w358 %)
PG IHLERD R 2 o T B 28, SM, TH, PAS, INH
DIETEIFLED 5, MIC DffstEcit RFP, EB, SM,
KM, VM, TH, CS DJiicis %, ZDO%h b M. kansasii
DL, RFP &L 0AiTAR & RFP &%/
BF TR & ORI £ OBLIERIFIZ Js\ s Thv i b D2EM
Hbi, RFP &8 0FMiO 1 X v SEE -
T, M. kansasii Dp:7¢ b 81 TH o7 KM-
TH-CS pfA#lizIL M. scrofulaceum W3 U-CT4x b HF|
TUIs\, 2% %% & RFP ¥jhe REP %&bt/
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Table 3. Sensitivities of M. intracellulare-avium complex (TMC strains)
to Various Triple-drug Combinations (13 strains)
Drugs and MIC (#g/ml)
combinations :
of drugs <0.0125 0.025| 0.05 | 0.10 | 0.20 | 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 | 50 |100=
SM “ S P 1 3 2 3 1 1
PAS A /AN JANAN 13
INH ANANNAN 5 0
KM “ 1 A58, 2 2 | 3 2 1
TH S e e 1.1 6 | s
cs S % e |4 1
EB “ 18 s 1|5 | 111
REP 24, P P2 1
M “ S R s AR A AT
SM.PAS.INH |4 444 1 sl 31 12131
SM.INH-EB (2444 . o | 3 | 4| 3
KM-INH.EB 2444 A P P O T
KM-TH-CS | L0 2 | 2 | 3 | 2 1
RFP-EB.INH |4 422 O T O T e
RFP.CS.INH (2422 P P e e O
RFP-KM-EB |24/ |2 s |l 2l 3| 2|2
RFP-VM-TH 242 20 1 o | 1 | 5 | o | o

Dubos tween albumin medium
At M.tuberculosis

WNBE LT T VDD D, BET I\ T RFP- VM.
TH ¢ RFP-KM:.EB offffi RFP-CS-INH &
RFP-EB-INH OFifliz & b 372 Tld b 5 3R Tl
o

3) M. intracellulare-avium complex O

%3 LK 3 IR R Lic, M. kansasiile GOV M.
scrofulaceum DR & BT 5 LFEENADR D,
IR LD &, BHIEHIOBE T M. tubercu-
losis W5+ % & ABREDOSRERIL N2 AL <,
FLBEOIE LI T % H> RFP, KM, CS DSt O 3EHLFE
HRELIL 755 CTHI -, MIC DfEsE Tk REP OfEns
BN S WD B N BAFAE T B 0%, M. kansasii
Lhy M. scrofulaceum L% L2 DEEI N0 D B
B, F OO LTt KM, SM,EB, VM o
JRCRZEAMET LT\ %, 3 FIBFAMTR OB Tl

U 3 KIBEAIC X 5 RRELIL SO HRAY M. kansasii,
M. scrofulaceum Dt L ILBET 5 L 40 W b Tlkig
WEBEbh, M3itbabhb &L, Laic RFP
BTN RIE L RFP 24 % 0L BERMREE & 3.
IEBIREND D B T R T 223 DEIL
WY cie <, Hic RFP Bl e HlR L7-BE, Bhaw
B L#Es b sD RFP.VM.-TH #fffis& RFP-
KM-EB $tHfli{n%4 T Hotc, 7o RFP.CS.INH
ity RFP Bigh X v 242 BN E bl

4)  FREEFEHEE D HAR

AT BHEEHI OB DO LT IR L, BDZ &S WE
JLEEE 1,000 pg/ml THLO BRI LI L CHUERFAICHKS
F B BEMENTICE, KM, TH i X2C 3.9 pg/m/
F R E R T CRBE ML S 5 Bk B 2\ 25,
MIC Dty &b ko OffifEs disn o &%
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Various Triple-drug Combinations(13 TMC strains)

Fig.3. Cumulative Percentage of M. intracellulare-avium complex Inhibited by
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Table 4. Sensitivities of Rapid Growers to Antituberculous Drugs (17 strains)
Inoculum : 0.01 mg

MIC (pg/mi)
Drugs | ——
=3.9 7.8 15.6 31.3 62.5 125 250 500 1,000=
AN VAN JANWAN X X|A X
SM A X A X
A X A
ANANAXXX
PAS AAA XX
AAAAXX
X X A XA A X|A AN X
INH X X AN
JAWAN
AA X|A X X A A
KM AN x|A X X
AN X
A X XA A A X
TH AN X XA A AN
A X A
A A A A AN XXX
CS A A X X
A A X X
X XA XA A JANPAN X
EB X A AN
X A A
X|A JAWWAN XA XA XA
RFP A X XA
A X
A XA A A XA X A AN
VM A A X X
A X X

Dubos tween albumin medium
I\ M.chelonei
% : M. fortuitum
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Table 5. In Vitro Susceptibilities of Atypical Mycobacteria

(in foreign articles)

Group I o

i} v
Drug No.*“Sus.* Res # Sus. * No. l‘Sus. ’ Res. % %3/:) K No. .Sus. ‘ Res. Sus. No. |Sus. | Res. Sus,

(%)

(%) (%)

SM 422 | 166 | 256 27 18| 14 4

PAS 409 9| 400 2 25 3 22 |

INH 420 | 188 | 232 45 25 6 19
KM 413 2] 411 0.4 7 5
TH 417 | 401 @ 16 96 22| 16 6

CS 430 | 384 46 89 25 5 20
EB 9 7 2 70
RFP 22 ca, 98 31

VM | 431 258 173 603l 25| 17 8

ca.b 22

78 2351 34| 201 14 56 6 50 11
12| 216 | 10| 206 5 50 0 50 0
24 1 211 21 209 1 36 1 35 3
71 230 | 52| 178 23 391 12 27 30
73 199 | 43| 156 36 50 4 46
30| 212 20| 192 9 29 1 28

ca.3! 32 0
68 199| 35 164 16 65| 15 50 23

* No.=Number of strains tested.

+ Sus. =Susceptible to SM 5.0 #g, PAS 5.0 zg, INH 1.0 #g, KM 10.0 #g, VM 10.0 pg, TH 2.5 g, CS 25.0 g, EB 5.0 g,
RFP 1.0 pg in 7TH10 or susceptible to SM 5.0 pg, PAS 5.0 g, INH 1.0 g, KM 10.0pg, VM 25.0 pg, TH 50.0 pg,

CS 25.0 #g+ EB 5.0 #g, RFP 50.0 pg in L.J.
H Res. =Resistant to the above concentrations.

x Sus. (%) =Percentage of the susceptible strains among the whole strains tested.
Authors : Burjanova, Urbancik, Wolinsky, Wichelhausen, Robinson, Hobby, Virtanen, Rynearson.

REL T2,

I, # 3

AM JEDWERE, s M.intracellulare SEw3t3 7%
SRR ORMREAIC DV TR HIRY Tl 7- & 2 A TH
5o BAEHIL AM SEDORBHEAGERICA LT BT
HET AM @ in vitro &3\ 5 FFIRSZ R DL T D
Bt aBeT T 528, AR 1O S & SERER A
A THURERH 3 FIBF TR O A4,

AM DFFERHFID in vitro T8I B BEEMEIC DT
DIFREFENAEIC B TLHE L BB, E5ILLD—I
HIRIE L, s S LCEREMOENKREL, e
it b L VEZ M ORIEIERC SV TLEHIC Lo T
Fio b IEFEEII LR 23, TR LIcFAE & O E
IFRUETHE LR TH 5, —I0 TREX M. kansasii
%, TEET M. scrofulaceum %, MEHEIL M.intra-
cellulare-avium complex #XEL T B EFE L 5 &,
M. kansasii 3. RFP, TH, CS,EB 127 b 5531 &%
HEDSRD BN D, Elehis ) Rixkb by M. scrofula-
ceum V=Xt LT SM, TH, KM, VM (EB i3 7°gf) %
REZMWNH D EVOIREIRT H B A, M. intracellulare-
avium complex & RHFEE B LE HRY e PUAEEEHIDS 4
BITE,

M. kansasii fE2%F UC RFP #& et A4)
THDH I EFBIAEFE T in vitroV Tg HONCERIY 7ot
OO T BT D T D, FAE b DEEDEATL
RFP & TH 1XB B in vitro ThHAELTH Y, Of
Akt RFP & TH oz &Ll (4o
Tk RFP-VM-TH 3 EHAMR) »EFlchs o &

MRS e, OB %0 LR ixh KM.TH.
CS Db TH ZEFUHMR L2V BRI TH S = &A%
R E NI, BIOWE T M. tuberculosis & il U1z
L EBRTH oI CSIZ oW TILE S Te O OF S8
D BT, TR &2 E EBVEFIO X 5 b
niz, in vitro DRED B, RFP & TH M#cing
T KM, VM 40341385 5\ i3 EB OO EFICTH
5 EBbhs,

M. scrofulacewm B U ClL, FBEKEID & ECiER
Die, e, FHRCBEL TR EZE LT3,
in vitro DREFHT O\ TOIHR S BRI 70, £S5
Tik SM, KM, TH, VM (EB 137R8) 2% ity A%) ©
HHw, ESOSEDOFMTIREMmD MIC Ik X 5 &
RFP, EB, SM, KM, VM /#EOR &I, & e
2 T M. tuberculosis & DLiE ;- CS MBF bhs,
FoOHL TH & RFP OFfic B L Coie b &0
%o RFP 1ZE8%% Rynearson” D#fi4Cix, RFP ©
MIC 1 3BEREMDH 5 M. scrofulaceum & —|SIEHEIRE
LENTB M. gordonae 2%} UC T Bl BT 208
HBHEL, WL 10 pg/ml 30 THEIL 0.64 pg/ml
FRECHRENIEShcE LT3, Z OpFE 7TH10
agar OFSETHBHH, FAE L DOEHETIL M. scrofula-
ceum 7s RFP 125 UChvin 0 BESZHEAE W D T 4
M. gordonae % &DFBF OULEND 5, FLE L DK
2 ik 3 EPEATA & LTk, RFP.KM-EB & RFP.
VM-TH o 2 fli:0%5 b AF O X 512 B, KM, VM
GowggEcing T EB, RFP (4 L<1x TH) ot
DAEFTH S ERRBEL TS L5 Ebh s,

M. intracellulare-avium complex 12\~ TIXAIS
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HERECORL & b ORTIEIOHED L REILIL\HEEINC
HRCRERD T ARIE T O HMIC I LT TR OFRE
Bl LT b i e eEm <, oL RFP,
SM, EB, KM 27 b B#E TH %, MIC DIERHET
RFP 23V L TR /D& W &, SM, KM Dfij5ED 5
BT KM DFpfLIE i s\ TS & &1 MR T —
L5, 3HPEAATRIC BT RFP Z&Tfiin
RFP & g7c il & e+ 5 & X0 8- FEFMEILN
EROTV S &b HCIAOMR TH D, CS 1B
LTS E DR Tk RFP & BRI EF Tlkicho
72, ¥ic RFP &4 pHAMi s REFP BMoME LD
ZEVMEDTH DD LR HREFARTH D, SEOT
E LD invitro DA HIE, PEAMR & LT KM, VM
SDESFEE RFP wwins sic EB (3 Lk TH) @
BEAPERR C EARELT0 5 X o IcBbh %, Bld
@ Rynearson” D& oz [FEE 7H 10 agar 2 Hu
PFE O REP w4 5 B4 2 B 28 B D
M. scrofulaceum D& & [RREFAE b DR L 2E03208
bh b, HREHOZELE 2 bR 53 OHAILH b
TIETs W,

LE|DRHE T M. kansasii, M. scrofulaceum, M.in-
tracellulare-avium complex [ZHFDFES & LT RFP-
TH-VM 3 HIHH R T e 2 SRR T & T4
PR OMER B 5 L2 bt s,

MEFEBEICIBT S M. fortuitum, M. chelonei (=
W TR PIRE RN 3 2 BZ AR D TE 4 EN LB
HEFIDLIE I OBEF DA kDAY, ES TREN T
5 &R EO AT Th KM & TH IR LT
BTN OEKTIIS 5NEZENH D 2 L1k, RELD
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