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It is known that drug resistance in resistant strains of tubercle bacilli selected in vitro or
in vivo is usually very stable. Up to date, several or more than ten transfer experiments have
been reported with the results that the level of drug resistance does not change even after
transfer on drug-free medium. We examined drug resistance of tubercle bacilli making transfers

every month on drug-free medium for five to nine years.

Methods

As the test strain, Mycobacterium tuberculosis Hy;Rv was used throughout. Various drug-
resistant mutant strains were isolated by one-step selection or two-step selection, and the
resistant strains were isolated from single colonies. The strains were maintained on drug-free
Ogawa egg medium by monthly subculture. Drug resistance level was tested by “actual count”
method, in which resistance level was expressed as the highest concentration of drug on which
small inocula consisting of 20 to 100 viable units could grow (3, 4).

Results

The results are shown in Tables 1 and 2.

Streptomycin resistance, isoniazid resistance and PAS resistance were maintained stably
even after more than 100 transfers on drug-free medium for nine years. Kanamycin resistance
also proved to be very stable, as it was maintained after more than 90 transfers on drug-free
medium for eight years.

On the other hand, ethionamide resistance was lost after 60 transfers on drug-free medium
for five years, although it had been shown that the resistance was unchanged in the level after
one year subculture.

In contrast to the instability of ethionamide resistance in the strains obtained by in vitro
selection, ethionamide resistance in a naturally ethionamide-resistant strain (strain Yamada)
was demonstrated to be more stable, though the level of resistance tended to decrease.

* From National Sanatorium, Chubu Chest Hospital, Obu, Aichi-ken, Japan.
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Discussion

It was shown previously that 15 to 25 % of tuberculous patients, who had not have any
chance for infection with ethionamide-or amithiozone-resistant tubercle bacilli, excreted tubercle
bacilli resistant to ethionamide or amithiozine. To differentiate these types of resistant strains,
which had occurred before appearance of drugs, from “primary drug resistance” strains, these
were named as “natural-resistant strains”. It was shown that natural ethionamide resistance
was accompanied with amithiozone resistance o_nly at an at random relationship, while acquired
ethionamide resistance that was produced by exposure to ethionamide was accompanied with
amithiozone resistance at a close relationship. Thus, it was suggested that there are two types
of ethionamide resistance (5).

The results of the present study supported the previous observation as above, as they showed
that natural ethionamide resistance was more stable than acquired ethionamide resistance,
which is supposed to have been derived from mutation of sensitive cells,.and it was suggested

that different types of ethionamide resistance could occur.

Conclusion

Streptomycin resistance, isoniazid resiétance and PAS fe).sisgax'lce inA resistant strains of M.
tuberculosis Hy;Rv were maintained stably even after more than 100 transfers on drug-free
Ogawa egg medium for nine years, and kanamycin resistance also was maintained even after
more than 90 transfers on drug-free mediuin for eight years. On the other hand, ethionamide
resistance was lost after 60‘transfers on drug-free medium for five years, although it had been

%1%

maintained after one year-transfers.

Ethionamide resistance in a natural-ethionamide-resistant strain was maintained more

stably, but showing some decrease in its resistance level, after the similar transfers fpr' ﬁ\;’q

years.
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Table 1. Stability of Drug Resistance in Various Resistant Strains of M. fuberculosis
HgRv and in a Natural-ethionamide-resistant Strain of M. tuberculosis
Strain* Resistance level at (the time of isolation** l Resiis.falzéggﬂlevel i Resiisrl‘.alrégg*zevel
y/mb w, (v/ml) | (v/ml)
Parent 8 (1957) ,
. SM-R-10 20 dihydrostreptomycin - (1957) 20 i 20
.. SM-RI-10 20 dihydrostreptomycin (1957) 20 | 20
INH-R-0.1 0.1 isoniazid (1957) i 0.1 | 0.1
PAS-R-1 2 Na-PAS (1957) ! 2 2
KM-R-30 30 kanamycin (1958) 30 30.
KM-R-100 200 kanamycin (1958) - 200 i " 200
TH-Ra-32-125 125 ethionamide (1961) 100 <25
TH-Rb-32-125 125 ethionamide (1961) 100 <25
EB-R-5 5 ethambutol (1964) 5 5
Yamada .. 100 ethionamide < (1961) .50 25

* Strains other than Yamada are derivatives of strain Hg,Rv.  Alphabetic numbers attached to the strain name are
the concentrations of drug used for selection of the strain.One number indicates that the strain has been obtained
by one-step selection, and two numbers indicate that the strain has been obtained by two-step selection. Stram

Yamada is a natural-ethionamide-resistant strain.

** Resistance levels were measured by the“actual count” method (3, 4).
# Resistance levels of the original Hs;Rv strain are as follows : 4y/m/. dihydrostreptomycin (SM) ; 0. 02 y/ml. isoniazid
" (INH) ; 0.05y/ml. Na-PAS ;10 y/ml. kanamycin (KM) ; 8y/ml. ethionamide (TH) 1to 2y/ml. ethambutol (EB).

Table 2. Stability of Ethlonamlde Res1stance in in vitro-resistant
T Strains and in a Natural-resistant- Strain

Resistance level in 1961* Resistance level in 1966*

Strain Ethionamide conc, (y/ml) Ethionamide conc. (y/ml)
0 32 " 63 125 0 25 50 100
HgRv parent + — — — + — — —
HgRv ethionamide-resist. a + + -+ + + —_ — —
Hg;Rv ethionamide-resist. b + 4+ + + + — — —
Yamada** + o+ + o+ + + F -

. Determmatxon of resistance levels was done by the “actual count” method (3, 4). Symbols + or — indicate that
growth or no growth has occurred in all of three independent tests, and symbol F indicates' that growth has
occurred in one of three tests. Growth means that any growth has occured when each medium has been moculat-

ed with an inoculum consisting of 20 to 100 viable numbers.

** Ethionamide concentrations used for test of strain Yamada in 1961 were not the above but 0, 30, 50 and 100 y/ml.
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