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Interrelationship among colonial morphology, susceptibility to antituberculosis drugs,
growth rate, and viability in Dubos liquid medium were studied in Mycobacterium avium
complex strains, which were not exposed to any antituberculosis drugs. All five strains
that were relatively susceptible to the majority of antituberculosis drugs formed smooth,
opaque, domed colonies (SmD) on 7THI10 agar medium, and all five strains that were
naturally resistant to those drugs formed smooth, transparent, flat colonies (SmT). The
SmD colony—forming strains showed small, domed, smooth colonies (DS—type) on Ogawa
egg medium, and the SmT colony—forming strains usually large, flat, wrinkled colonies
(FW-—type) on Ogawa egg medium. However, there was one exceptional strain (11004) that
formed DS—type colonies on Ogawa egg medium and SmT-type on 7H10 agar medium.
Accordingly, the SmD morphology correlated with drug susceptibility and the SmT colonial
morphology with drug resistance. All six DS—colony—forming strains had slow growth
rates on Ogawa egg medium, whereas all four FW-colony—forming strains had rapid
growth rates on Ogawa egg medium. However, such correlation was not observed in Dubos
liquid medium. When the viability was defined as a ratio of the number of colony—forming
units contained in 1 mg wet weight of bacteria, the five drug—susceptible strains usually
showed low viability and the five drug—resistant strains showed high viability in the Dubos
liquid medium.

The above four characteristics, colonial morphology, drug susceptibility, growth rate
on Ogawa egg medium, and viability in Dubos liquid medium, usually correlated with each
other. The colonial morphology on the THI10 agar medium correlated with the drug
susceptibility or resistance, although the colonial morphology on Ogawa egg medium did
not always correlate with it. The colonial morphology on Ogawa egg medium always
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correlated with the growth rate on Ogawa egg medium. The viability in Dubos liquid

medium usually correlated with the drug susceptibility and to the colonial morphology on
7TH10 agar medium. Naturally drug-resistant strains retained high viability in Dubos

liquid medium. -
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Table 1. Correlation of Colonial Morphology Form of Mpycobacterium avium Complex Strains
to the Susceptibility to Antituberculosis Drugs

Drug Minimal inhibitory concentration (z#g/m/)

13008 13016 13021 13038 13887 11004 13022 13032 13033 13034

DS DS DS DS DS DS* FW FW FW FW
RFP 0.8 0.8 6.25 12.5 6.25| >200. >200. >200. >>200. 50.
SM 3.13 12.5 12.5 200. 25. 25. 200. 200. 200. 50.
TH 25. 100. 50. 25. 50. 100. 100. 50. 50. 25.
INH 1.6 6.25| >200. 50. 6.25 25. 3.13 1.6 1.6 12.5
EB 0.8 0.8 1.6 6.25 1.6 12.5 25. 12.5 25. 6.25
KM 6.25 12.5 12.5 200. 25. 100. 200. 200. 200. 100.
EVM 6.25 25. 50. 100. 50. 50. 100. 100. 200. 100.
SX 12.5 25. > 50. 3.13 12.5 3.13 12.5 6.25 6.25 25.
KT 12.5 12.5 6.25| > 50. 25. > 50. > 50. > 50. > 50. 50.
MC 3.13 3.13 6.25 50. 6.25 25. > 50. > 50. > 50. 25.

DS : Domed, smooth, small colony on Ogawa egg medium (SmD colony on 7H10 agar medium).

FW : Flat, wrinkled, large colony on Ogawa egg medium (SmT colony on 7H10 agar medium).

% This strain formed DS—type colonies on Ogawa egg medium, but it formed small, smooth, flat, transparent
colonies on 7H10 agar medium. In contrast to that other naturally resistant strains formed SmT colonies (large,
smooth, flat, transparent colonies) on the 7H10 agar medium, the colonies of this strain 11004 were small and
appeared as if SmD colonies. However, the colonies were not opaque but transparent. Therefore, the strain was
belonged to SmT—type. The classification of the colonial morphology was different on this strain according to
the medium, Ogawa egg medium or 7TH10 agar medium.

Abbreviations : RFP, Rifampicin ; SM, streptomycin sulfate ; TH, Ethionamide ; INH, Isoniazid; EB, Ethambutol ;

KM, Kanamycin sulfate ; EVM, Enviomycin sulfate ; SX, sulfadimethoxine ; KT, Kitasamycin ; MC, Minocycline

hydrochloride.
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EE L7

Dubos Bk iEH LB T2 RBHBLHAORER-ED
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Kitasamycin (KT), 50—0.4 ug/ml, LIt 10 EOF:
WHN DR 21, HH L OBEEMA 720 &/NER

BEH) i 37°C 10 HEEEL, #5 2Ea v~y TRkl
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Table 2. Comparison of the Generation Time
(hours) between DS—colony forming strains
and FW-colony forming strains of Mycobac-
terium avium Complex.

Strain | Colonial Generation time
morphology (hours)
type

13008 DS 14.4

13016 DS 16.8

13021 DS 14.4

13038 DS 14.4 16.0%3.0

13887 DS 21.8

11004 DS 14.4

13022 FW 7.2

13032 FW 9.6

13033 FW 10.8 9.3%+1.5

13034 FW 9.6

The generation time was determined according to the
method of Youmans and Youmans (Youmans, G. P., and
Youmans, A. S. : J Bacteriol, 58 : 247—253, 1949).

There is a statistically significant difference between the
generation times of DS-colony—forming strains and of
FW-—colony—forming strains (P<(0.01 by the t—test).

IZHIL - 7D, SmD BUc/Ed % 13887 k43, Dubos
BAEHPTREAEHKELBVWI ETH > o

RiZ, Dubos &I TD mg 27 b DAERBAT
¥ (colony—forming units=CFU) % & % &, &%
HOFV 5D CFU/mg OEA 5%10"/mg 284 72
oDtk L (Fig. 3), BEZHOEV 5 Koz 0,
FEAEHICEX10/mglllTh -1z (Fig.3 B&U
Fig. 4),

% 2
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Bl L, SmTROKE, —#ic, h SHREHIcH
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SRIObONUDNORMFAER T, TNTOHUHEKHIC>
WTREEES R S abiF T3, TH, INH & SX
WL T3, EEEEL ORLEMIHIRE Lidh - 1,
g, L oA o3 »ic, EVM, EB, MC
(minocycline) 8 & U KT (kitasamycin) 2 i
SLTh, EHEFHEL OMENNSA SN,

I D &S M. avium complex DL KA, tho
WL BHER EEE T iR, BKREVRIELEBbN
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Fig. 1. Growth curves in Dubos liquid medium of
naturally relatively susceptible strains of Mycobac-
terium avium complex.
1. 13008 ; 2. 13016 ; 3. 13021 ; 4. 13038 ; 5. 13887.
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Fig. 2. Growth curves in Dubos liquid medium of

naturally multi—drug resistant strains of Mycobac-

terium avium complex.

6. 11004 ; 7. 13022 ; 8. 13032 ; 9. 13033 ; 10. 13034.
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Fig. 3. Number of colony— —forming units con-
tained in one milligram wet weight of bacteria
of relatively susceptible strains of Mycobacte-

rium avium complex.
1. 13008 ; 2. 13016 ; 3. 13021 ; 4. 13038 ; 5. 138817.
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Fig. 4. Number of colony—forming units con-
tained in one milligram wet weight of bacteria
of naturally resistant strains of Mycobacterium
avium complex.

6. 11004 ; 7. 13022 ; 8. 13032 ; 9. 13033 ; 10. 13034.
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