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In vitro combined effect of minocycline with various antituberculous drugs on the growth
of Mycobacterium tuberculosis strain H37Rv was studied. The concentrations of antituber-
culous agents used were those, except for isoniazid (INH) and kanamycin sulfate (KM),
retarding the growth rate of the test organism (Tsukamura, M., and Mizuno, S.: Kekkaku 55:
365-370, 1980) but permitting the colony formation from a diluted bacterial suspension
(Table 1). The effect of INH on the growth of M. tuberculosis was an “all or none”-type (see
above reference), and therefore the concentrations of INH used in this study did not affect the
growth of the organism when used singly. The concentrations of KM used were too low to
affect the growth rate. The concentrations of the other drugs retarded more or less the growth
rate, but such concentrations did not inhibit the formation of colonies from single cells.

In the present study, it has been observed how the combined antituberculous agents could
modify the growth-inhibitory concentration of minocycline. The results are shown in Table 1.

The inhibitory action of minocycline was weakened in the presence of ethionamide (TH),
INH and KM, whereas it was enhanced by the presence of enviomycin (EVM), ethambutol (EB)
and para-aminosalicylate (PAS). The inhibitory concentration of minocycline remained un-
changed in the presence of streptomycin sulfate (SM), rifampicin (RFP) and cycloserine (CS).

The results indicated that minocycline and TH, or minocycline and INH act antagonisti-
cally and that minocycline acts synergistically or at least additionally with EB, EVM, and PAS.
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Table 1. Combined Effect of Minocycline on Mycobacterium
tuberculosis Strain H37Rv with Various Antituberculous
Agents

Combined drug* Minocycline concentration required for complete inhibition®

(ng/ml)
Bacterial suspension used for inoculation®

107! 10~ 105
None (control) 5 5 2.5
INH, 0.02 pug/m! 10 10 5
INH, 0.01 pg/m! 10 5 5
PAS, 0.05 pg/ml 2.5 2.5 0.32
PAS, 0.02 #g/m! 5 2.5 2.5
SM, 2 pg/m! 5 5 2.5
SM, 1 pg/ml 5 5 2.5
KM, 10 xg/m! 10 5 5
KM, 5 pg/m! 10 5 5
EB, 1 xg/mi 1.25 1.25 0.63
EB, 0.5 p#g/ml 2.5 2.5 1.25
TH, 10 ug/m! 20 20 10
TH, 5 pg/ml 10 10 5
RFP, 2 pg/ml 5 5 2.5
RFP, 1 pg/ml 5 5 2.5
RFP, 0.5 pg/ml 5 5 2.5
EVM, 20 pug/m! 2.5 0.16 0.16
EVM, 10 pg/ml 5 5 2.5
CS, 5 pg/ml 5 5 2.5
CS, 2.5 pg/m! 5 5 2.5

Mycobacterium tuberculosis strain H37Rv and Ogawa egg medium were used. A three-
week-old culture of the test organism was suspended in a 0.1% Tween 80 solution to a concen-
tration of 10 mg wet weight per ml/. The suspension was diluted until 107, and 0.02 m!
samples of 107", 10, 107 and 107® dilutions were inoculated by a spiral loop onto each
Ogawa egg medium, which contained minocycline with or without other antituberculous drug.
The drugs were added to Ogawa egg medium before sterilization made by heating at 90°C for
60 minutes. The concentrations of minocycline (minomycin) used for growth inhibition-tests
were: 20, 10, 5, 2.5, 1.25,0.63, 0.32, 0.16, and 0 ug/ml. The reading of colonial growth was
made after incubation at 37°C for 4 weeks.

The 107!, 107*, and 10° suspensions gave a membraneous confluent growth, a thin mem-
braneous growth, and 30 to 50 discrete colonies, respectively, on drug-free control medium.
The size of colonies on control medium and on drug<ontaining medium were not so signifi-
cantly different from each other so far observed macroscopically.
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