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Comparing minimal inhibitory concentrations (MICs) determined in various
nontuberculous mycobacteria with those for Mycobacterium tuberculosis strains, which
were isolated from patients who were untreated previously by any antituberculosis drugs,
clinical efficacy of isoniazid and ethambutol in the treatment of nontuberculous
mycobacteriosis was evaluated. The MICs of isoniazid for M. tuberculosis strains were
0.03-0.1 pg/ml, whereas the MICs for M. xenopi strains were 0.1-0.4 ug/ml, those for M.
szulgai 0.2—0.8, and those for M. kansasii 0.8—1.6 ug/ml. The fact that M. xenopi strains
are susceptible to isoniazid was reported previously, and in this study, it was shown that
M. szulgai and M. kansasii are also considerably susceptible to isoniazid. Isoniazid may be
useful in the treatment of infection due to these mycobacteria. The MICs of ethambutol
for M. tuberculosis strains ranged from 0.8 to 3.13 ug/mil. The percentages of strains of
various mycobacteria, which are susceptible to 3.13 £g/ml ethambutol, were 100% in M.
szulgai, 100% in M. nonchromogenicum, 90% in M. gordonae, 88% in M. marinum, 77% in M.
kansasii, 46% in M. malmoense, and 30% in M. scrofulaceum. In contrast, the percentage in
M. avium complex strains remained only 19%. It has been suggested that ethambutol is
effective in the treatment of diseases caused by M. szulgai, M. marinum and M. kansasii.
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cobacteriosis, Treatment

* From the National Chubu Hospital, Obu, Aichi 474 Japan.

511



512

oM BB 8T

0.02 .03 .05 0.1 0.2 0.4 0.8 1.63.26.3125 25 50 100 200 >200

Comparison of the minimal inhibitory concen-

5EETTHTOLH, HRE LLBERERIIRS I

20
15
o 10
=}
i
@
S
s o
Q
el !
=] L
Z -
0 A
Concentration of Isoniazid (ug/ml)
Fig. 1.
trations of isoniazid against 20 strains of M. tuberculo-
sis (@—@), 64 strains of M. avium complex (O—0), 30
strains of M. scrofulaceum (A—A), and 20 strains of M.
fortuitum (V---V),
& EH

Isoniazid (INH) & ethambutol (EB) &, &big,
UGG E LTS ORI Z 321 TV 2 38K T d % 43,
IEETRITERIE ORI E L CORMBIZE S » TOE L,
Fric, BiEO INHIZ2OWTE, BEAZEHEVLID
D— I EERTH B, BT DI, Mycobacterium
xenopi 7%, BIARIIC, MBS WVESZMEEZRT I &M
MonTwaP?, EERHBEO EB EZHEER L%«
KBS ¥, M. kansasii b M. tuberculosis IZIR
TEBESEUNSEVWI EA2HET L ELE b, EBERZ
PEHS Mycobacterium avium & M. nonchromogeni-
cum—M. terrae DEEHNMZ 5 T EERREL 12, 2D
WT, 1970 44z, #R?Y i, Group I 8 & T Group I
DR IFEMFERE, M. avium complex, M. xenopi ¥
& O M. scrofulaceum 35, KB4y, EBS5 ug/ml iy
cddoicl T, EHBEHEKRE M non-
chromogenicum—M. terrae—M. triviale complex,
M. gastri 8 & U M. gordonae ® KB OtkiE, Th
RS DS I B T &AM L, $£72, Meissner® 3,
EB ® M. kansasit \<x9" BFHIEERL E, Lowenstein—
Jensen BT 1~2ug/ml, M. auium <349 3 PH1E
B 1L 8~16 ug/ml TH » fo LiBRT WV 5,

BEREICIE, INH SRBICHEITH - 72 &4 28
10, EBicoW Tk, Harris et al.® 25, M. kan-
sasii iE DIEEEIC RFP ¢ T INH & EB {4

TWHW, Banks et al.” &, % KERHFEEY &
M. kansasii it D 5% RFP & EB 721 RFP+EB
+INHZEHT 22 L2 THTVEH, TORMIG
IRENTOVIE WV, M. avium complex fEDIRIEIC b,
BHEA RIS TV S0, ZTOEKRBIHS»T

fEWO~ID

Pk &5z, FEERPMEAE ORI L LTo INH
BLUEB O%EIF, BEIIEABHTS 5, ﬁﬁf
in vitro EZ MO H» 5, INH 8 XU EB 0% J%Uﬂ
i L&D ERRA T,

ERA®

Uk, HAlE LT, BYEART LcEE
DWEFRZ Ofhih 5, PUAEKARSATCEEL, A=
THEE L IRE T, £ 0EES L OAHERIC> VT,
BIER'2 ICid Lo EEZHRBRO B ES, B O rifam-
picin # INH £ 72 B3 EBItfRA LI TH b, KT
AL INH GEFFHRIE, KO /13 EB (BT
b2, He0) 3, EREKICERL, 20 1R/%, HEE
D 11 %/NIEEHE] 100 B A THREDERE 251,
RE M L7 INH O #E &, 200, 100, 50, 25,
12.5, 6.25, 3.13, 1.6, 0.8, 0.4, 0.2, 0.1, 0.05,
0.03, 0.02, 0.01, BXUV Oug/ml, EBDEE L,
50, 25, 12.5, 6.25, 3.13, 1.6, 0.8, 0.4, 0.2, 0.1
B Oug/mlTH -1,
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Fig. 2. Comparison of the minimal inhibitory concentra-

tions of isonizid against 20 strains of M. tuberculosis (@—@®),
30 strains of M. kansasii (O—0), 26 strains of M. marinum

(&6—n), 13 strains of M. malmoense (x----x), and 7 strains

of M. simiae ((0—J).

KB EE

INH &2 O kfE% Fig. 1~312, EBEZMH DR
% Fig. 4~6 1TR L Tzo M, REFREMILEE
MIC) ELTERLTHB, F/, BT, D7
WiZ, Mycobacterium tuberculosis 20 ¥R DEZZ Sy
fiZERL T

INH &s2H

Mycobacterium avium complex 64 % & &L U M.
scerofulaceum 30 Bk @ MIC 12, W3 h & 0.8~>200
pg/ml DRITIEL 4 L1z £72, M. fortuitum 20
HoEN S 6. 3~>200 ug/ml DRI/ L (Fig. Do
Zhiecxt LT, M. kansasii 30 ¥Rt 3 5 MIC i3,
0.8~1. 6 ug/ml DR FROEIFHICHH L 7e (BISE 18R,
M. marinum 26 %k® MIC &, 1.6~12.5ug/ml D%k
WELFRIC 24 U ie (BIS 1K) M. malmoense 13 Fk
@ MIC & 0.8~1.6 ug/ml DRVFEKICE &% 3, M.
simiae TR ® MIC 1Z, 6.3~50ug/ml DRI L
7z (Fig. 2)o M. szulgai 23 %k ® MIC i, 0.2~0.8
ug/ml, M. xenopi 12 #k® MIC i3, 0.1~0.4 ug/ml
THY, M. tuberculosis 20 #k® MIC 434 0. 03~0. 1
peg/ml X0 I3ED - f208, HOHERE & k4 2 &1t
ISBFARWEEFIC 4375 L 72 (Fig. 3)o M. nonchromo-
genicum 20 ¥kD MIC i3, 50~>200 ug/ml & M. for-
tuitum 1E A<, M. gordonae ® MIC 1Z, 0.8~50

sg/ml DILVEFIC ML, TO/HATE, M avium
complex B & M. scrofulaceum E¥HHLL 12,

EB &3z

M. tuberculosis 20 ¥Rz xf 9 % MIC 1, 0.8~3.13
ug/mlic i Lz, ZhicxtL, M. avium complex
64 #Ricxtd 5 MIC 13, 0.8~>50 ug/ml DJEWVRHIZSy
L 7oA, MIC O R{EI 12.5ug/ml TH » 1z, M.
tuberculosis 1< %4 % MIC © FR{EIZ, 3.13 ug/ml
TdH - 720 M. scrofulaceum 30 kD MIC 34 & 1.6
~50 ug/ml T, M. avium complex @ MIC 43 & it
L TWize M. fortuitum ® MIC &, 6.3~>50 ug/
mlT®» - (Fig. 4o M. kansasii 30 Hkic %t 4 3
MIC i3, 0.8~12.5ug/ml, M. marinum 26 £k® MIC
i3, 0.8~12.5ug/mlThby, hREIFIZIE M. tuber-
culosis OHHRAE 3. 13 ng/ml EES - 72, M. malmo-
ense icxfd 5 MIC 1, 1.6~25ug/ml T, Th&D
BmWE T AIHML, M simiae THRDZ ML, 6.3~
Bug/mle, S5IPPEOETHIHMELE (Fig.
5)o M. szulgai 23 ¥R i< xf 9% MIC &, 0.4~3.2pug/
ml T, M. tuberculosis &0 b{&<, M. nonchromo-
genicum ® MIC i3, 0.4ug/ml THR &M -7 M.
gordonae 30 #Rizxt 4 % MIC 13, 0.8~6.3ug/ml T
Y, M xenopiicxtd 5 Zhid, 3.2~12.5ug/ml
TH -7 (Fig. 6)o



514

20

Number of Strains
o
T

¥
oo
an

L

0.02 0.030.050.1 0.2 0.4 0.8 1.63.26.3 125 25 50 100 200>200

Concentraton of Isoniazid (ug/ml)

Fig.

3. Comparison of the minimal inhibitory concentra-

tions of isoniazid against 20 strains of M. tuberculosis (@—@),
23 strains of M. szulgai (O—0O), 12 strains of M. xenopi (A—
A), 20 strains of M. nonchromogenicum (V---7), and 30 str-

ains of M. gordonae (X--x) .
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Fig. 4. Comparison of the minimal inhitory
concentrations of ethambutol against 20 strains
of M. tuberculosis (@—@), 64 strains of M.
avium complex (O—Q), 30 strains of M. scrofu-
laceum (A—/\),and 20 strains of M. fortuitum

(VW)

E =3

(LA A 520 % RO i is B 20 &0 508 L 7c
M. tuberculosis 20 Bkl xf4 % INH & MIC i3, 0.03
~0.1pg/ml, EB® MIC i, 0.8~3.2ug/ml Tk
32, CD9 B, EBlzoWVWTid, EBicxid % MIC3.2
ug/ml EEEEBHL S aEEZHET 2 LIt
R WTH A, BHAIL, EBlgHiRTHESH
BIMPEER, BBL%25 ug/ml (k&) ThdE
WhhTWaPW  Lihi-T, EBO MIC3.2pug/
ml%b->TEBASIMEOEHREBEEELTOENS I,
Lo L, INH 2L TRE#NS 5, Eido INH O
MIC 0. 03~0. 1 ug/ml OfEii3, INH DIl g Hpl
LTHRDEYL, INH OMmpiEEE, @FolkHE G
~5mg/kg) T2~%ug/mlThHsrEVbNTWVD,
INH oIfith#E i3, INH ofGHIcfAEHSH O, rapid
inactivator T 2ug/ml, slow inactivator Tid 8~9
pg/mliciEd 5 VWb 370 T ok S il
JEKEED S A B E, INH OF&M%2/RT MIC & LT,
1ug/ml (AHOBIFT TR LR & L TiE, 0.8ug/
ml) 2E-TEVoTRBTLMLEEDN S,

L, TOXIE, MPREEDOPSAHVIZTT,
BUHEAHEEL TEIVORE DI, KELRETH 5,
s oA TELTATS, INHO. 1 pg/ml TR
MHET N, INHOBERGRIFERT 2L 0bh
%20, INH o Ifih s 1 ug/ml PLEd NI, 72,
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Fig. 5. Comparison of the minimal inhibi-
tory concentrations of ethambutol against 20
strains of M. tuberculosis (@—@®), 30 strains
of M. kansasii (O—0O), 26 strains of M. ma-
rinum (O—A) | 13 strains of M. malmoense
x---x), and 7 strains of M. simiae(()—0J).

INHAFWTHEWRBT THEDIITHB, £/, T
NEB#E LT, INHZW L SH LT HIEEA 0.1
ug/mlPl i ERLUBWIESHH 3P, TokI i,
M. tuberculosis @ INH fif 1z 2 W TEABHD & &8
2k ->TWwW3, =TI, M. avium complex fili#
YYEIZ INH 2855 Lc5A, BU» 12.5ug/ml Th -
fz MIC 28, 200pug/mlic ER L fBBEZEsnTY
523)0

HRELTIE, COEPELAMEID L, HRII
12, FHIPIC B B EHHER & S HER O FHEE D%
1Tk - T, IMHEEE 32 0I0B A 5 &St E o = A
TETLEHIRSFTHE™, &, L~k >#
BI5E, M. tuberculosis 1ot % INH OEFHKEE &,
M. avium complex X9 B FERIBIE L 8IS > TW
BTEARELTVWS, bL, THTHNL, M. tuber-
culosis IZxf4 3 MIC 2K 2 LT, fhofiBE s
% INH OB#EAEEZ 5 T & ORI IE SIS0
LD, TOEIBHLERM LD, TOKS
AT > TH B DI, BEEotictERkd sbhb
NOFFED—>TH 5, YT, TOLSBREANEH S
TEEKHLOD, —IROHEERERS S,

F9 INHICODWTHEZ THNUE, M. tuberculosis

@ INH M &4 2 &, fhofiBEOKRZME I

FAH0IEV, LHL, £DHT, M xenopi & M.
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Fig. 6. Comparison of the minimal inhibi-
tory concentrations of ethambutol against 20
strainst of M. tuberculosis (@—@), 23 strains
of M. szulgai (O—0), 12 strains of M. xenopi
(CASSAV S
(V--V), and 30 strains of M. gordonae (Xx:--x),

20 strains of M. nonchromogenicum

szulgai DEZVER, 750 EV M. xenopi ® INH
ZHEME N LIcoVTR, $TIWENHBVY,
L, M. szulgai 122\ T3, Marks, Jenkins and
Tsukamura® OBEHIOHEITS, 7212, M. tuberculo-
sis ZHEH#EL 2 &, INH ZfifEsida T, L
L, M. szulgai 3, 1E&AE M. xenopt VLT 5 <
S5 INH ot U TSR E V. D 2 Fioxt LT,
INH 2SERIIC & RT3 5 alREEMH 5 L b 5,
% o, i, Tsukamura® 13, M. avium complex
O INH &322, INH Of5ick > TR T2 &%
WELTVW3, ToFRER, INH 052 M. avium
complex IZ% L T TRV EERE LTV,
W, fiic, INH O MIC 5 0.8 ug/ml LN DD
REFELTHS &, Table DTELILB B, TOL
SR AFET NI, INHDORIRIE, M. xenopi, M.
szulgai DA 15 59, M. kansasii 1 LT HRFT S
B LTS B,

EBicoWT, EBOFMMEERICcE 2R %E
MIC 3. 13 ug/ml LA (M. tuberculosis D& H) &
AT &, TORPHICA B ROLEE, Table DT &
T %, WEMABE T, M szulgai D2k
(100 %) wwHHESPFFTE, RWT, M. marinum
D 88 %, M. kansasii ® 771 %\ hRHBPFRFTE 5,

M. avium complex Xt L T, 19 %DHRICHEZIMEL
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Table Percentages of Strains of Various Mycobacterial Species

Susceptible to Critical Concentrations of Isoniazid and

of Ethambutol

Percentage of strains
Species No. ‘Of susceptible to :

strains Isoniazid Ethambutol

0.8 #g/ml 3.13 #g/ml
M. tuberculosis 20 100 100
M. avium complex 64 3 19
M. fortuitum 20 0 0
M. gordonae 30 7 90
M. kansasii 30 67 7
M. malmoense 13 15 46
M. marinum 26 0 88
M. nonchromogenicum 20 100
M. scrofulaceum 30 7 30
M. simiae 7 0 0
M. szulgai 23 100 100
M. xenopt 12 100 8

The critical concentration for isoniazid

was determined considering ‘the blood

concentrations of isoniazid, which were much higher than the minimal inhibitory
concentration for M. tuberculosis. The critical concentration for ethambutol is equal

to the minimal inhibitory concentration for M. tuberculosis and is a concentration

attainable by the blood levels.

Each 0.02mi-sample of bacterial suspensions (10-mg wet weight per ml), which

were prepared from 10day—old cultures (M. tuberculosis, 21day—old and M.
Fortuitum, 3 day—old cultures) growing on Ogawa egg medium slants, was inoculated

onto Ogawa egg medium containing no drug and containing various concentrations

of isoniazid or ethambutol. The media inoculated were incubated at 37°C and the

minimbl inhibitory concentrations were determined after incubation for 14 days (M.
tuberculosis and M. xenopi for 21 days and M. fortuitum, for 5days).

WS TE B Icd &0, IERFEMHEED M. nonchromo-
genicum, M. gordonae (&, BIICHK H#E LT
L EREZHDE V.

EB i, M. kansasii fiE DiBEICHERINCEH 1,
Y LEahTWVWEH, RFP EFHEATVWE D
<O, WITEIRMS S B0 E D DS > TV,
% 72, M. malmoense E4EIC & RFP O L TH
FOMBS > &SN TVBEY, AHORER»S>H
%% &, M kansasii iEIC(3, 212D OMBRBEART
Xz LEbhz, L0BEHEDIF, M. szulgaifEE
M. marinum JET®H 5 9,

EB &, M. avium complex fEic, BFHEHO—->
ELT, £LOMRBICL > THHE NI, 1ok
L, Wgh b RFP 28T tEHI & OpfHITOT, R
LT, EBRBBECLAIEEBETI-TVWENIEIABT L
MTEMO, LmL, Tsukamura and Ichiyama®®
DESEOHE I LhiE, SM 13 EVM & b b1&EIH
BOCEMRIEINT VS, ABOBAETS, EBOHE
9 ARERIL, #9120 %TH B EREINS,

#&

£

In vitro &SRR O R 55 5 &, INH ORI
FEBRILEE 3, M. tuberculosis iXF LT, 0.03~0.1
ug/ml, M. xenopi WXL T, 0.1~0.4ug/ml, M.
szulgai o3t LT 0.2~0.8 ug/ml, M. kansasii IZXf
LT 0.8~1.6ug/ml T, ThoDHBEICK L CHIR
BHEE, HI2REEAEMTHSILMRESNI, M
tuberculosis i< X4 % EB OR(EFHEMIEEZEZ, 0.8
~3.13ug/ml T, T OBERTRAEMILSNBEKOD
Ho# 1, M. szulgai 100 %, M. nonchromogenicum
100 %, M. gordonae 90 %, M. marinum 88 %, M.
kansasii 11 %, M. malmoense46 %, M. scrofula-
ceum 30 % ThH - 1o THITK LT, M. avium com-
plex T, HkD19%7%, CoOBEETHIEEN BT
ERAVIECW AN

X ik

1) Schwabacher, H. : A strain of Mycobacte-



1989 %4 8 H

2)

3)

4)

3)

6)

7

8)

9

10)

1D

12)

rium isolated from skin lesions of a cold-—
blooded animal, xenopus laevis, and its rela-
tion to atypical acid—fast bacilli occurring
in man, J Hyg, 57 : 5767, 1959.

Gunnels, J. J. and Bates, J. H. : Characteri-
zation and mycobacteriophage typing of
Mycobacterium xenopi, Am Rev Respir Dis,
105 : 388—392, 1972.

KEFRAE], AL, RATEHE e O HIRED
ethambutol K ZH i1z > W T, $iT M. avium &
M. terrae DX BNTDWT, BAMEFHE 21
672~674, 1966.

WA : Ethambutol it ic & 2 WML L O
JER B EEE (Group I8 & U Group ) @
X, #E8%, 45 : 237~240, 1970.

Meissner, G. : Atypische Mycobakterien. Ihre
bakteriologischen, klinischen und epidemio-
logischen Probleme, Ergebnisse der Innere
Medizin und Kinderheilkunde, 20 : 36—88,
1963.

Harris, G. D., Johanson, W. G. and Nichol-
son, D. P.
pulmonary infection due to Mycobacterium
kansasii, Am Rev Respir Dis, 112 : 31-36,
1975.

Banks, J., Hunter, A. M., Campbell, I. A.
et al. : Pulmonary infection with Mycobacte-

: Response to chemotherapy of

rium kansasii in Wales, 1976—9 : review of
treatment and response, Thorax, 38 : 271—
284, 1983.

American Thoracic Society : Treatment of
tuberculosis and other mycobacterial disea-
ses, Am Rev Respir Dis, 127 : 790-796, 1983.
Davidson, P. T. : Treatment and long—term
follow—up of patients with atypical myco-
bacterial infections, Bulletin of International
Union against Tuberculosis, 51 : 257-261,
1976. '

Dutt, A. K. and Stead, W. W. : Long—term
results of medical treatment in Mrycobacte-
rium intracellulare infection, Am J Med,
67 : 449-453, 1979.

EXFE  FEHRBERE ORI M
intracellulare 240 & LT, 5k, 54 : 543~
546, 1979.

HAERE - AREANRZHERAR D 54 72 Rifam-
picin OIEERGIRREIRAE I X3 2 B DO HERE,
¥EK%, 64 : 453~458, 1989.

13)

14)

15)

16)

17

18)

19

20)

21)

22)

23)

517

IIARIS, fH & TREER#M : 2, 2 - (Ethyl-
enediimino) —di—I—butanol O HFLEEHEIE & e
IRECFE I D WT, HARMEER, 22: 797~803,
1963.

Place, V. A. and Thomas, J. P. : Clinical

pharmacology of ethambutol, Am Rev
Respir Dis, 87 : 901-904, 1963.
Elmendorf, D. F. Jr., Cawthon, W. V.,

Muschenheim, C. et al. : The absorption,
distribution, excretion, and short—term toxi-
city of isonicotinic acid hydrazide (Nydra-
zid) in man, Am Rev Tuberc, 65 : 429-442,
1952.

Rubin, S. H., Drekter, L., Scheiner, J. et
al. : Determination of blood levels of hydra-
zine derivatives of isonicotinic acid, Dis
Chest, 21 : 439—449, 1952.

Mark, H. J., Harrower, J. R. and Brown,
W. B. : Isoniazid serum concentrations and
total hemoglobin and methemoglobin values
two dosage
Am Rev

in tuberculous patients on
regimens of isoniazid therpay,
Tuberc, 68 : 286—289, 1953.

Peters, J. H. : Studies on the metabolism of
isoniazid. I. Development and application of
a fluorometric procedure for measuring
isoniazid in plasma, Am Rev Respir Dis,
81 : 465—497, 1960.

Price Evans, D. A., Storey, P. B., Wittstadt,
F. B. et al. : The determination of the isonia-
zid inactivation phenotype, Am Rev Respir
Dis, 82 : 853—861, 1960.

Harris, H. W., Knight, R. A. and Selin, M.
J. : Comparison of isoniazid concentrations
in the blood of peaple of Japanese and
European descent, Am Rev Tuberc Pulm
Dis, 78 : 944-948, 1958.

[ ST R R A B SRR e L TR PSR BE - SR L
HiTB Y ZEEROmHEORA, E#, 14 : 76~81,
1960.

HAHERE - SM, PAS, INH itk ERROMEAZES &
U routine EM R A I X 2 E2MHE OBEC
DWW, fE#%, 35:704~708, 1960.
Tsukamura, M. : Evidence that antituberculo-
sis drugs are really effective in the treat-
infection caused by
Am Rev

ment of pulmonary
Mycobacterium avium complex,
Respir Dis, 137 : 144-148, 1988.



518

24)

25)

26)

27)

28)

29)

30

31

Tsukamura, M. : Theoretical basis of mul-

tiple chemotherapy from bacteriological
aspects, Chemotherapy, 7 : 157-160, 1959.
Marks, J., Jenkins, P. A. and Tsukamura,
M. : Mycobacterium szulgai— a new patho-
gen, Tubercle, 53 : 210—214, 1972.

Banks, J., Jenkins, P. A. and Smith, A. P. :
Pulmonary infection with Mycobacterium
malmoense, a review of treatment and res-
ponse, Tubercle, 66 : 197—203, 1985.

EXHE  FERBRERE OLFRE—R I M.
intracellulare iE% thily & L T, #&k%, 54 : 543~
546, 1979.

THAHRE « JEETIBUREAE DEEIREIFZE, 56 13 #,
2Kl 4—5 %) PEHEEEIC X B M. intracellulare
FHIRGUIE D 1R FRRAE, B AMIREER, 40 : 669~676,
1981.

WA EHE, NHAR, E2&Z M : Mycobacte-
rium intracellulare 1 & 5 i GE D EEKE, &
%, 49 : 139~145, 1974.
Rosenzweig, D. Y. : Pulmonary infection
due to Mycobacterium intracellulare—avium
complex, Clinical feature and course in 100
consecutive cases, Chest, 75 : 115—119, 1979.

Davidson, P. T. : Treatment and long—term

32)

33)

34)

35)

36)

O O Eek HE S
follow—up of patients with atypical myco-
bacterial infections, Bull Int Union Tuberc,
51 : 257—-261, 1979.

Dutt, A. K. and Stead, W. W. : Long—term
results of medical treatment in Mycobacte-
rium intracellulare infection, Am J Med,
67 : 449—-453, 1979.

Hunter, A. M., Campbell, I. A., Jenkins, P.
A. et al. : Treatment of pulmonary infection
caused by mycobacteria of the Mycobacte-
rium avium—intracellulare complex, Thorax,
36 : 326—329, 1981.

Ahn, C. H., Ahn, S. S., Anderson, R. A. et
al. : A four—drug regimen for initial treat-
ment of cavitary disease caused by Myco-
bacterium avium complex, Am Rev Respir
Dis, 134 : 438—441, 1986.

Etzkorn, E. T., Aldarondo, S., McAlister C.
K. et al.
rium avium—intracellulare pulmonary disea-
se, Am Rev Respir Dis, 134 : 442—445, 1986.
Tsukamura, M. and Ichiyama, S. :

: Medical therapy of Mycobacte-

Com-
parison of antituberculosis drug regimens
for lung disease caused by Mycobacterium
avium complex, Chest, 93 : 821823, 1988.



