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Though, by use of capreomycin, capreomycin resistant tubercle bacilli are not rarely
observed in clinical specimens, there is no basic study on the resistance pattern to this anti-
biotic. The present study is concerned the pattern of capreomycin resistance in Mycobacterium
tuberculosis.

Methods

Strain. The strains used were Mycobacterium tuberculosis HypRv and Aoyama-B.

Method. The method used was described previously (Tsukamura, M.: Jap.J. Tuberc., 9:
43~64, 1961). It consists of preparing successively the survival curve of clones obtained by
different drug concentrations. The medium used was the Ogawa egg medium (pH 6.8) (Basic
solution (1% KH,PO, and 1% sodium glutamate), 100 m!/ ; whole eggs, 200 m! ; glycerol, 6 m! ;
2% malachite green solution, 6 ml/). Growth of colonies was counted after incubation at 37°C
for 4 weeks.

Results

Number of resistance-phenotypes

Number of resistance-phenotypes equals the number of the type of survival curves. As seen
in Fig. 1 and 2, this appeared to be only one, supposing that variations in the curve are varia-
tions (at a little degree) probably due to some conditional factors in the presence of one resis-
tance-regulating gene, but the figures might be interpreted to be multiple phenotypes with
minor variation. The former possibility was suggested, for example, from a fact that the
property of the Aoyama-B strain to grow on 500 mcg/ml capreomycin was unstable and was not
maintained persistently after three transfers on drug-free media. We have described the
number of phenotypes as one phenotype (or multiple phenotypes with minor variation).

Type of resistance development

Type of resistance development was an obligatory single-step pattern (or facultative single-
step pattern with a wide first step). This pattern is correlated to the number of phenotypes.
If we consider the number of resistance phenotypes as one, the pattern of resistance develop-
ment is an obligatory single-step pattern, and if we consider the number of resistance pheno-
types as pleural, it is a facultative single-step pattern with a wide first step.

Upper limit of resistance (The highest level of resistance development)

The upper limit of resistance was a 10- to 20-fold increase from the resistance level of

* From the National Sanatorium, Chubu Chest Hospital, Obu, Chita-gun, Aichi-ken, Japan.
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the parent strain in the HgRv strain and a 20- to 50-fold increase in the Aoyama-B strain.

Conclusion

The conclusion obtained and the comparison between the pattern of capreomycin resistance

and the patterns of streptomycin resistance, kanamycin resistance and viomycin resistance are

shown in Table 1. The pattern of capreomycin resistance in Mycobacterium tuberculosis (Hg;Rv

and Aoyama-B strains) resembled greatly the pattern of viomycin resistance.
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Fig. 1. Survival Curves for Clones of

M. tuberculosis Aoyama-B Obtained by
Different Capreomycin Concentrations
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P is survival curve for the parent strain. “20 R”, “50R”,
“200R", etc., are survival curves for clones derived from
single colony obtained on 20 mcg/mi, 50 mcg/ml, and 200
mcg/ml, respectively, by the first step. “200—200R” is
a survival curve for a clone obtained by successive se-
lections with 200 mcg/m!, first step, and then with 200
mcg/ml, second step. The end of dotted lines indicates
that no surviving colony is found at this ratio.
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Fig. 2. Survival Curves for Clones of M. tubercu-
losis Hy;Rv Obtained by Different

Capreomycin Concentrations
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Table 1. Resistance Pattern to Streptomycin,
Kanamycin, Viomycin and Capreomycin
for Mycobacterium tuberculosis
H,,Rv and Aoyama-B

| SM | Multiple

. KM Multiple
Number of resis- | i .
tance-phenoty- | VM One (or multiple types
pes ‘ - with minor variation)

One (or multiple types

CPM with minor variation)
‘ SM Facultative single-step
KM Facultative single-step
Pattern of resis- Single-step (or faculta-
tance develop-| yM tive single-step or
ment | multi-step*)
‘ Single-step (or faculta-
| CPM tive single-step*)
[ sMm Infinite
l KM | Infinite
Upper limit Ofi vM | 10-to 20-fold increase
resistance ‘ (100 to 200 mcg/ml)**
| CPM 10-to 50-fold increase

| (100 to 500 mcg'ml)**

* With a wide first step.

** Determined by the “Actual Count” method. When used
a massive inoculation for resistance determination, a
thin membraneous growth may occur on 1,000 to 2,000
mcg/ml. This is not due to “real resistance” but due
to “pseudoresistance”2?®. If tested by the “Actual Count”
method, the organisms grow no more on the concentra-
tions.
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Mycobacterium tuberculosis HyRv £ 3 X 0°F IUB
Bkd Capreomycin (CPM) fit & 52 BH%E Lo Mtk
ERHEOKL, 1ERRH (FREV I EYRTSE
BE) Thd, MHEEBEFRT, single-step pattern
(F7zix facultative single-step pattern) Tk %, Mt
BB, SERMHEEE © 10~50 f£<, [Actual Count
BT, BbkomEE 10 meg/ml, fiftk LR 100
~500 meg/m! T 3,
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