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COMPARISON OF MULTIPLE DRUG-RESISTANCE BETWEEN
MYCOBACTERIUM AVIUM COMPLEX AND MYCOBACTERIUM
FORTUITUM AND MYCOBACTERIUM CHELONAE

Michio TSUKAMURA *
(Received for publication March 30, 1988)

The multiple drug—resistance of Mycobacterium avium complex strains which were not
exposed to antituberculosis drugs was compared with that of Mycobacterium fortuitum and
Mycobacterium chelonae strains which were also not exposed previously to antituberculosis
drugs. The number of strains in this study were 55, 20 and 20, respectively, and the Ogawa
egg medium was used in the drug susceptibility testings.

The distribution curves of minimal inhibitory concentrations of rifampicin, minocycline
and kitasamycin for the M. avium complex strains were bimodal and the strains were
divided into two groups, one naturally highly resistant and another relatively susceptible.
The susceptibility to rifampicin was correlated to the susceptibility to minocycline and to
the susceptibility to kitasamycin (Tables 1 and 2). The susceptibility of the naturally
resistant group of the M. avium complex strains to rifampicin, minocycline and kitasamycin
were almost similar to the susceptibility of M. fortuitum and M. chelonae strains to these
drugs.

M. fortuitum and M. chelonae strains were more resistant than M. avium complex
strains in respect to the susceptibility to most drugs except ethionamide.

The susceptibility to rifampicin of the susceptible group of the M. avium complex was
almost equal to that of Mycobacterium tuberculosis strains. This finding suggests that
rifampicin may be useful in the treatment of infection due to rifampicin—susceptible strains
of the M. avium complex. Furthermore, it was shown also that the susceptibilities to
enviomycin and kanamycin of the M. avium complex strains are not so markedly different
from-those of M. tuberculosis strains. This suggests that these drugs may, to some extent,
be useful in the treatment.

* From the National Chubu Hospital, Obu, Aichi 474 Japan.
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Mycobacterium avium—Mycobacterium intra-
cellulare complex (Mycobacterium avium com-
plex), Mycobacterium fortuitum KU Mycobacte-
rium chelonae 1&, W3 h bHEEKANT L TR
ZUSEOHBEE LTHShTVEY, LhL, Hiks
BEhc THATE] BHsLW-Th, BFHICE DR
BEOMttEH S 5 Db, HERICEWIEBE F TR %
HALTHEREL DIV, Bald, BT, h
A2T->Thi

BRA &

Mpycobacterium avium complex, M. fortuitum
RO M. chelonae 13, \WTh &HBEREKRT, Tk
KR ERTIC, BHE» OB (—8F, IMYIBRESRSY
MkEET), BHREIE, &4, 551k 20 ¥k 20 %K,
BRI L OBRED SBESINT, M. chelonae I3,
subspecies chelonae 10 #, .subspecies abscessus
10 k%2 bE, ThoOHEKORIER, BfROAEI
J: - f: 2) 3)0

M. avium complex i, 1 %/NI##ic 37°C 14 H
R, M. fortuitum & M. chelonae i, 3 HRHIRE&EL
THEELY, H3REI VR TREBLTE—LLL
#, 0.1% Tween 80 K&K IZ 10 mg IRER/ml DE|
BIBESETHEKE Lic, BEZMHF 2+ (HARMMEE
BIE) ik, TOEKD0.02ml 2iR%HSETHEHM
WCEERE L foo BRSZMET 2 b IS L cigitid 1 %/
K T, ROMBKER>, FHil (1% KH,PO, kU
1 % sodium glutamate &HKFK), 100ml; 20
W, 200ml ; glycerol, 6 ml; 2 % malachite green
k&g, 6ml (pH6.8)o

Streptomycin sulfate (P8 %3, HF), kana-
myecin sulfate (BA/ABIEE, WD), enviomycin sul-
fate (7MiM, #M), ethambutol (RIBF{LE, ®
%), isoniazid (% # B XK, KR, kitasamycin
(HRE#E, #M), minocycline hydrochloride (H
Avyy—, ®E) 13, BEKCHAEML, rifampicin
(Lepetit, Milano, Italy), ethionamide (EEFzH!
#, ABR), sulfadimethoxine (FPAARIIE, Hi) i1,
propylene glycol ic/AfE L, XFlK 1A%, HEFD

JNEEHN 100 B TRREDIBE & L1, HAIEER,
BRIRELTH B, i, EEHO>VT1IAT>D
SRR GEAIS L /NI 230E Lo, 853,
Tmld>%, 165x16.5mm DREBRE IC4EL, 90C
60 7yigEE L TRl & L7co LEEOFEANCS VTR,
RO 2T IEHRT 5, SM, KM, EVM, EB,
INH, KT, MC, RFP, TH, SX,

HEEELARBREICE, EC3mmotlhEDSH
2770 aR] 28y, 31°CICHEE LI, B/NFE
HrH-#EE MIC) &, M. avium complex T3, 14
Hig &% IZ, M. fortuitum & M. chelonae Tid7TH
BeEgI, HBEEECBOEREE LTHEL .

. M. chelonae subsp. chelonae i3, STEEEEED
BRI i3, 28°C OAMITC &b bFEEMN LV, LhL,
Wo ANEERKR L7213, 37°C TR HEET %, -
T, Lo MIC RIETIZ 3TC HEHEICK -7,

BF 7 B K

M. avium complex & M. fortuitum KT M. che-
lonae D VL ERFIRSZ M O LB OB#E % Fig. 1~3 IZ/R
T ZOFEREFRDOTELVWABEEBDNS,

1) M. fortuitum % U M. chelonae ® 5 %5, M.
avium complex & 0 b8 S H T RSB VIR,
RFP, SM, KM, EVM, MC, SX, KT T& %,

2) M. fortuitum U M. chelonae & &L T,
M. avium complex DIEZMEA B F 0 Eb 12 WEEAR,
TH T&% 5,

3) EB&ZH#Ic>W\WTId, M. chelonae 1385 i
M. avium complex &V bEEZHEMMEVD, M. avium
complex & M. fortuitum & OREZHOER, - F
D LIEW,

4) INH B&ZHIcBLTd, M. fortuitum RU M.
chelonae DFH, BREWBENEFRIZRT,

5) M. fortuitum & M. chelonae ® B&Z M 3131&
FLw, L, MCRZMIZ>WTIE, M. chelonae
DFH M. fortuitum & » bETRRSZEHEMSE L,

6 ) M. avium complex 55 # ® & ZH (MIC) @
SfiE, SM, TH, EB, KM, EVM cBIL TiZ, 1k
BNl Tw3, L L, —4, RFP, MC, KT
IKBEL TR, bR 2 MEET, BBLZ 2o
BILNTER, BkH B LI, T 2HORZHED
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Fig. 1. Comparison of the distribution curve of minimal inhibitory concen-
trations of rifampicin, streptomycin and ethionamide against M. avium co-

mplex (open circles), M. fortuitum’ (open triangles) and M. chelonae (closed
circles) strains.
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Fig. 2. Comparison of the distribution curve of minimal inhibitory concen-
trations of ethambutol, kanamycin and enviomycin against M. avium com-

plex (open circles), M. fortuitum (open triangles) and M. chelonae (closed cir-
cles) strains.
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Fig. 3. Comparison of the distribution curve of minimal inhibitory concen-

trations of minocycline, isoniazid, sulfadimethoxine and kitasamycin against

M. avium complex (open circles), M. fortuitum (open triangles)and M. chelonae

(closed circles) strains.

BEWEE L, M. fortuitum R U M. chelonae ® &M
i3, BIEFELV,

7) M. avium complex i3, LD & S, RFP,
MC, KT RE&ZHicBIL T, BRZESEVE (HAME
B) LRZUSFOE (B o2BicTsT N
T3 (Fig. 1RV 3) T 28F, HWVIENNDH
% & 95 T, RFP BAMMEOREHkIZ, MC i< b BRI
DT EMEZW (Tablel), 7, RFP BAMMEDOEK
¥, KT ikbBEAMEERT T L0%W0 (Table2),

z S

M. avium complex », —fRICHEE (Mycobac-
terium tuberculosis) i<t U TRESZHENE W &1,
HOohTVWBAHEETH S, LiLl, BEiEMIC, M
avium complex OHFEGAIRZHA L OEEDO DT
HEHPEHON TRV, FHTR, TOWFEET-7
D, FEREORZIMHICHLTY, Bhic, SM, EB,
TH, INHIc>WTId, M. avium complex DBEZMH
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Table 1. Correlation of the Susceptibility to Rifampicin to the Susceptibility to Mino-
cycline in 55 Strains of Mycobacterium avium Complex which were Isolated
from Patients Not Treated Previously by Any Antituberculosis Drugs

Minimal inhibitory concentration of minocycline(#g/ml)
>50 50 25 12.5 | 6.25 | 3.13 | 1.6 0.8

Minimal > 200 13 6 2 1

inhibitory 200

concentration 100 1 1 1

of 50 1

rifampicin 25 1 1 1

(urg/ml) 12.5 1 1 1

6.25 1 4 2 3 2
3.13 1 3 1
1.6 1 2 2
0.8 1

The number in table shows the number of strains.

Table 2. Correlation of the Susceptibility to Rifampicin to the Susceptibility to Kitasa-
mycin in 55 Strains of Mycobacterium avium Complex which were Isolated
from Patients Not Treated Previously by Any Antituberculosis Drugs

Minimal inhibitory concentration of kitasamycin (£g/ml)
>50 50 25 12.5 6.25 3.13
Minimal > 200 19 2 1
inhibitory 200
concentration 100 3
of 50 1
rifampicin 25 1 1 1
(rg/ml) 12.5 2 1
6.25 1 4 2 3 2
3.13 1 1 3
1.6 5
0.8 1

The number in table shows the number of strains.

DHDBEV, Lrl, KM, EVM koW Tid, FWHAL
EMNH B EIBbhv, Fic, RFPICBAL TR, M
avium complex 13, ZDESZMHICL > T2HITHM
N, [ERMEE] ORI IHLIEKE LD E 201
o, TEMR) ORI, BB L ERTEND 3
ERVARV, COFEERR, K, FEBERLLES
DTHBMNY, M avium complex D MR DH
¥R, EERRAIC S RFP oshEA+olificE 5 L EBb
%, M. avium complex ® RFP & Z 13, RFP
HER MBI OIS NIz DTH B, i, 2HOEE

WRDP oI M st EVWIE, £hid, %4, RFP &
ZH DN % BRI CE O 7 TH 5 5 0710,
M. avium complex # plasmids % > T & 3G
MH B Uh L, EBEIZ, M avium complex
D BHARM I plasmids 45, £S5 L TV 3hIid5
Do TWVWIRW, TOHEREZ, M. fortuitum kU M.
chelonae KB L THERETH 5, 7272, plasmids
LEZTHADIVERBABTE SN, 13,
M. avium complex ® RFP, MC, KT HRMtEH L
BLEEWICHEHE L TWAEETH 5, ZOHRI,
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RFP, MC, KT iitticBi5 ¢ 28Iz plasmid @
INFICHEEREL T, loci - TWwW3 &EEZ NI, i
HIcHEB LW SsTH B, LL, i3, BE «
AR OBRRIC & & b, R, Frald, ChIicBEd
BHFEAED T X I,

M. fortuitum % M. chelonae ® &S HICD>W\WT
b, Moz & IAMWDUEM-12h, TR, Thic
DVWTOETFOHREREL ko, TOMER, RFP,
SM, KM, EVM, EB, MC, INH, SX, KT 7% &,
TH YA O FiEFNIct LT, M. avium complex &
Db, XVEEOHAMEER > EDBPSH LR - 1,
M. avium complex &, RFP, MC, KTIic2>WT,
I 2B LB WS, M. fortuitum U M. chelo-
nae \&, M. avium complex @ [HARMMHE | 1T, 1Z
FVCHT A EAEE B LTV B T EBNh -1, 7z,
M. fortuitum & M. chelonae ¥, 1313[E UEZHE%E
Foh, MCicxt L Tid M. chelonae DDLU < &
ZHEDE D,

& E ]

1. M. fortuitum KU M. chelonae &, Ethiona-
mide YA D HiiER% Al (Rifampicin, Streptomycin,
Kanamycin, Enviomycin, Ethambutol, Isoniazid,
Minocycline, Kitasamycin, Sulfadimethoxine) i
$tL T, M. avium complex &0 &, X 0EZHSK
ot (KOEEOBAMEEZRL 7).

2. M. avium complex DU RAIARENTS B 55
R &, % @ Rifampicin, Minocycline & U Kitasa-
mycin EEZM Itk - T, BBLZ2BIcHrOT LN
T& T, 2HPORZHOEY 18 (HAMEEE) D&
ZiE, 131, M. fortuitum XU M. chelonae D&
ZHICE LD - o M. avium complex D Rifam-
picin, Minocycline & U Kitasamycin B4 @ fiffic
&, EBERARD B B & icBb i,

3. M. avium complex ® Rifampicin [JEM:EE ]
DEMRICX L TlE, Rifampicin OERIESLREFT X
2&2icBbi, 7, Enviomycin & U Kana-
mycin OEERIE GHHFTE B T LMWREBES NI,

X L
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