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ANTIMYCOBACTERIAL ACTIVITY OF ETHIONAMIDE
ON THE TUBERCLE BACILLI IN A SEMISOLID
DUBOS AGAR MEDIUM*

Kokichi OKAMOTO and Kiyo TERUNUMA
(Received for publication August 9, 1967)

The authors have described a method for evaluation of antimycobacterial activity of tuber-
culostatica and the serum fron patient under treatment with them. The drug solution or the
serum was superposed on an agar medium in a test tube in which tubercle bacilli were
diffusely inoculated. The bacilli in the upper zone of the medium were inhibited to grow into
colonies. Only the bacilli which had been suspended in a limited zone below the growth
inhibitory area could grow into colonies. The latter zone with bacterial colonies appeared as a
turbid disc in the transparent agar medium. The depth of the growth inhibitory zone is related
to the concentration of the drug.

Streptomycin, kanamycin, viomycin, PAS, isoniazid, cyclocerin, ethionamide and ethambutol
were tested.

In the case of ethionamide, the pattern of the colonial disc was quite different from that
in the cases of all other drugs.

The purpose of this paper is to report the specific ethionamide action observed in this way.

(1) 1314 TH solution (10~2.5mcg/m!) which was superposed on the agar plug in a test
tube made a colonial disc (5 mm thick) develop in about a week incubation in a certain depth
from the surface of the medium (20~2mm) in accordance with the drug concentration.In some
more days incubation thereafter, appeated a niveau in the disc where bacterial colonies grew
ditinguishably larger in number and size than in the other area. As SM, PAS, INH resistant
bacilli were not inhibited to grow in the top zone of the medium by SM, PAS, INH, the growth
inhibition in this zone is to be attributed to the antimycobacterial activity of the drug.

(2) Mix ethionamide simultaneously with tubercle bacilli in the agar medium, so can be
seen the same growth pattern as in (1) with quite a low concentration of the drug (2.5~0.15
mcg/ml). Growth inhibition by such a low concentration of a drug was considered note-worthy.

(3) The location and the appearance of the colonial disc was affected by the amount of
inoculum. 5x104/ml bacilli brought up a growth niveau, but 5x102/m! did not. There were
not so many colonies on any plane as to make the niveau visible.

It was considered that the antimycobacterial activity of a drug should be studied in relation
to the number of bacilli and the amount of drug and the amount of penetrating oxygen.

' (4) The formation of a growth niveau was not attributed to propylene glycol which was
used to dissolve ethionamide.

* From National Sanatorium Muramatu-Seiran-so, Tokai-Mura, Ibaraki-Ken, Japan.
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(5) Sera from patients who received ethionamide were tested. They were superposed on

agar media. They were proved to inhibit the bacilli to grow in the top area,

consequently

allowing colonies develop in a limited zone at a certain depth of the medium. In these cases,

clonial discs were not marked with a distinguishable growth niveau. It was considered that

the activity of ethionamide might be changed to some extent in vivo.
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Fig. 1. Antimycobacterial Activity
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Fig. 3. Antimycobacterial Activity
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Fig. 4.
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