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CROSS—RESISTANCE RELATIONSHIPS OF ANTITUBERCULOSIS DRUGS
IN MYCOBACTERIUM AVIUM COMPLEX

Michio TSUKAMURA *
(Received for publication May 25, 1988)

At present, infection caused by Mycobacterium avium complex is usually treated by
chemotherapy of antituberculosis drugs. However, cross—resistance relationships of
antituberculosis drugs in the M. avium complex have not yet been studied. In the present
study, we studied on this subject using three strains which were isolated from sputum
specimens of patients who were not treated by any antituberculosis drugs : strain 13008
(serotype 20), strain 13016 (serotype 4) and strain 13034 (serotype 18). The methods used
for isolating mutants resistant to rifampicin, isoniazid, ethambutol, streptomycin,
kanamycin and/or enviomycin were described previously (Tsukamura, M. : Kekkaku 62 :
445-458, 1987). Mutants resistant to ethionamide were isolated from strains 13008 and
13016 at a rate of 107 and mutants resistant to kitasamycin at a rate of 107° to 107° (these
were not isolated from strain 13034). In contrast, mutants resistant to minocycline were
isolated from strain 13034 only at a rate of 107*.

Susceptibility testings to antituberculosis drugs were carried out as follows. Bacterial
suspensions, 10 mg wet weight/ml, were prepared from ten day—old cultures of the strains
growing on Ogawa egg medium slants. Each 0.02 m/-sample of the suspensions was
inoculated onto Ogawa egg medium with or without a drug by a spiral loop. The media
inoculated were incubated at 37°C for 14 days. Minimal inhibitory concentration was
determined as a concentration, on which no membraneous growth could occur.

The results are shown in Tables 1 to 3. Cross—resistance relationships were observed
only between ethionamide and isoniazid. Ethionamide-resistant mutant strains were
resistant to isoniazid. However, isoniazid—resistant mutant strains were as susceptible as
parent strains to ethionamide. Therefore, there existed only “one—way cross—resistance”
relationship from ethionamide resistance to isoniazid resistance. Other cross—resistance
relationships were not observed. Ethambutol-resistant mutant strains isolated from
strain 13008 were fourfold more resistant to streptomycin, kanamycin and enviomycin.
However, ethambutol-resistant mutant strains from strain 13016 were not resistant to

these drugs, showing no existence of such one—way cross—resistance relationship.

* From the National Chubu Hospital, Obu, Aichi 474 Japan.
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Ve 2, RO T in vitro THHL b D%
MU BRRIIC B BMER o HBIUHRE (FERE SR
$HRE mutation frequency) RRTHICRL72Y, Dkt
#| o T, rifampicin (RFP), isoniazid (INH),
ethambutol (EB), streptomycin (SM), kanamy-
cin (KM), 8 & U enviomycin (EVM) it 14 & D 5>
Bk, ATRY IR L TH B, ethionamide (THD,
kitasamycin (KT) # & U minocycline hydrochlo-
ride (MC) MEE OB Ic> VW TRREN TV,
NS ORI, [[EUAHETHREL 723, FEBIER
U 7o 3RANEER, ROTELTHB, TH, 800, 400,
200, 100, 50, 25, 12.5, 6.25, Oug/ml, KT, 200,
100, 50, 25, 12.5, 6.25, 3.13, Oug/ml, MC, 200,
100, 50, 25, 12.5, 6.25, 3.138, 1.6, 0.8, Opg/ml,

TH it HEE 3, 13008 ¥k & 08 13016 ¥k 5 107° D47
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SM, TH, INH, 200~0.8, Oxg/ml ; EB, KT, MC,
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Table 1. Comparison of the susceptibilities to antituberculosis drugs between parent strain
and their drug—resistant mutant strains of Mycobacterium avium complex
Druga) Minimal inhibitory concentration (xg/ml) determined in the Ogawa medium
Strain 130082
Parent | RFP-R | SM—-R | TH-Ra |[TH-Rb| INH-R| EB-R | KM-R |EVM-R| KT-R
RFP 0.8 > 200. 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
SM 3.13 6. 25 | > 200. 3.13 3.13 3.13] 12.5 6.25 6.25 3.13
TH 25. 12.5 12.5 |>800. |>800. 25. 50. 25. 25. 25.
INH 1.6 1.6 3.13 25. 25.  |>200. 3.13 1.6 1.6 1.6
EB 0.8 0.4 1.6 0.8 1.6 1.6 50. 1.6 1.6 0.4
KM 6.25 6.25 6.25 3.13 6.25 6.25| 25. > 400 25. 1.6
EVM 6.25 12.5 6.25 3.13 6.25 6.25| 50. 6.25| 50. 6.25
KT 12.5 12.5 12.5 6.25 6.25 6.25| 12.5 12.5 6.25 (> 200.
MC 3.13 3.13 3.13 1.6 3.13 1.6 3.13 3.13 3.13 1.6
a) Abbreviations. RFP, Rifampicin; SM, Streptomycin; TH, Ethionamide; INH, Isoniazid; EB,
Ethambutol; KM, Kanamycin; EVM, Enviomycin; KT, Kitasamycin; MC, Minocycline.
b) R= Resistant strain. Strains TH-Ra and TH-Rb were isolated in independent experiments.
Table 2. Comparison of the susceptibilities to antituberculosis drugs between parent strain
and their drug—resistant mutant strains of Mycobacterium avium complex
Drug Minimal inhibitory concentration (#g/ml) determined in the Ogawa egg medium
Strain 13016
Parent |RFP-R | SM—R [TH-Ra | TH-Rb | INH-R| EB-R | KM-R[EVM-R| KT-R
RFP 0.8 50. 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
SM 3.13 3.13 | > 200. 3.13 3.13 3.13 6.25 3.13 6.25 3.13
TH 25. 50. 25. > 800. > 800. 12.5 25. 50. 50. 25.
INH 3.13 3.13 6.25 200. 50. 100. 3.13 6.25) 3.13 3.13
EB 0.8 0.8 1.6 0.8 0.8 0.8 6.25 0.8 1.6 0.8
KM 6.25 6.25 12.5 6. 25 6.25 6.25 6.25 |> 400. 12.5 6.25
EVM 6.25 6.25 12.5 6.25 6.25 6.25| 12.5 6.25| 50. 12.5
KT 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 100.
MC 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 3.13
Strain 13034
Parent |RFP-R | SM—R |INH-R | KM-R | EVM-R| MC-R
RFP 50. | > 200. 50. 50. 25. 50. 50.
SM 50. 100. > 200. 50. 50. 100. 50.
TH 25. 25. 25. 50. 50. 12.5 25.
INH 12.5 6.25 12.5 | > 200. 25. 3.13 6.25
EB 6.25 12.5 12.5 6.25 6.25 3.13| 12.5
KM 100. 200. 50. 100. > 400. 200. 50.
EVM | 100. 100. 50. 100. 50. > 400. 100.
KT 50. 100. 50. 50. 50. 100. 100.
MC 25. 50. 12.5 25. 12.5 25. 100.




Table 3. Comparison of the susceptibilities to antituberculosis drugs between parent strains

and their ethambutol—resistant mutant strains of Mycobacterium avium complex

Drug Minimal inhibitory concentration (#g/ml) determined in the Ogawa egg medium

Strain 13008 Strain 13016

Parent | parent | EB—~Ra| EB-RbEB-Rc|EB—Rd|Parent |Parent EB—-Ra|EB-Rb| EB-Rc
RFP 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
SM 6.25 3.13 25. 12.5 25. 25. 6.25 6.25| 12.5 3.13 6.25
TH 25. 50. 25. 50. 100. 50. 25. 50. 25. 12.5 50.
INH 3.13 1.6 6.25 1.6 6.25 1.6 3.13 3.13 3.13 3.13 12.5
EB 0.8 0.8 50. 6.25( 25. 50. 0.8 0.8 6.25 6.25 6. 25
KM 6.25 6.25 25. 12.5 25. 50. 6.26| 12.5 6.25 6.25 6.25
EVM 6.25 12.5 50. 25. 50. 50. 12.5 25. 50. 6.25 50.
KT 12.5 25. 12.5 6.25( 12.5 25. 6.25 6.25 6. 25 6.25 6. 25
MC 3.13 3.13 6.25 6.25 3.13 3.13 1.6 1.6 3.13 1.6 1.6

Ethambutol—-resistant strains, EB—Ra, EB-Rb, EB-Rc and

(Table 1)o L#»L, 13016 #kD EB fittEE ® SM, KM
EVM icxd 9 2 E&ZMBEKREFCTh - 7co TDXD
1<, EB it oAzt ico w3, Ekkic
K BENHED LNIDT, HEAD I HITIRDBINFER %
1T = 7o 13008 ¥k 51, MLICfT - 72 4 EBRT 4 HKRD
EB Mtttk % 438 L, 13016 ¥kAh 513, 3 EBRT 3 #ho
EB i ok % 08 U 72, 13034 Bk » S 1%, EB Mtttk %
SEET X o 12P, Th S0 EB itk o itk
WK BIEEZHATNTA S &, 130, 13008 %D EB
TR D & A3, SM, KM, EVM icxt L T 4 {5580
g EA AR L (Table 3)o Db DIiT- 72k
T, SM, KM, EVM BZHNIEBRE T 445 QB
) 2z iswEBbhsoT?, 13008 o EB Mk
BEid, SM, KM, EVM ic%f L T & BREE D itk B 57
ZREILTVREEDLNE, Ll, TOHKE, 40
LT A, 13008 #RICR->TBDSNBETHD, EE
BifebolidvuinkSicBbn s,

M. avium complex BEGYAE I X L THUAEILHIHS—Mk
KN TV BIcb bbb, BORXMHEI>
WTRELHIRENL I EDBEh -1, 4, bhbh
B, THhHIEZSWTHIFELIcbTTH 54, THMMEE%
DEEL X 2 BRI 0T R, WEhd THiH—INH
fifthe W T—HREB Xt ] 720 28 s hte, Wi,
INH iR O TH EEH I D > TWIE W, M. avium
complex BHIEDIHRET b, &#E, RFP, INH, SM,
EB % EDWbW % major drugs MEH I N B T &5
2<, THOMH I INHORIZIEEI EMEWL, LIz
M- T, M. avium complex iKWV TIF, RXMHED
L%, BEOERETICHBLIT>-ThIVWEWVZ B,

Fido TH=INH o [—H R Xt &, Myco-

EB-Rd, were isolated in independent experiments.

bacterium tuberculosis T XD 5N T WL X W,
Rist” & TH & INH ORISR XS 0 R~ T v
5L, bhbhoBffERTsd, TH & INH ORIl
X 78 h - 72 Y (M. tuberculosis T3, TH &
Amithiozone DRI RZXMHEAHE STV E)PY,
L7ch-7T, M. tuberculosis & M. avium complex
T}, RXMEOHHIREH>TWE, Thig, FIOHE
ETHr0no, RYMEICTELONH > TELAEETI
TWwEEbnz,
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