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Table 1
Pattern of Resistance to 1314Th for M. tuberculosis var. Hominis, Strain H37Rv

Phenotype

(resistance level)

Mutation frequency

Mutation frequency
to high resistance

to low resistance

Sensitive cells 8 pg/ml
Low resistant cells 32
High resistant cells 125

‘ 10-8 <10-0
— 10-0

Remark: There was no intermediate level of resistance among sensitiveness, low resistance and high resistance.
refore, the number of phenotypes in regard to 1314Th resistance was considered to be two types.

The-
Pattern of resistance

devolopment was concluded as a ’’two-step’’ pathern, since the highest level of resistance was obtained by the second-

step selection alone.
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Table 2

Resistance of Different Resistant Strains Isolated from M. fuberculosis
var. Hominis, H37Rv and Aoyama-B, to 1314Th

Strain

Resistance to 1314Th (=the highest concentration
on which small inocula can grow;

Sensitive
SM-Resistant
INH-Resistant
PAS-Resistant
Tb;-Resistant

Kanamycin-Resistant

H37Rv

Viomycin-Resistant

[zg/n’ll

8
8
8
8
8
8
8

Sensitive
SM-Resistant
INH-Resistant
PAS-Resistant
Tb;-Resistant

Aoyama-B

rg/ml

8
8
8
8
8

# Inoculum consisted of 10 to 100 viable celis per medium.

1314Th concentrations; 500, 250, 125, 62.5, 32, 8, 4, 2, 0 rg/ml,
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Table 3

Resistance of 1314Th-resistant Strains Isolated from M. tuberculosis var.
Hominis H37Rv to Different Antituberculous Agents

— Highest concentration of drug on which small inocula can grow *
T~ . e — —
Drug ~—_Strain Sensitive 1314Th-low-resistant | 1314Th-high-resistant
Streptomycin 3. pg/ml 3. pg/ml 3. pg/ml
INH 0.03 0.03 ' 0.03
PAS 0.05 0.05 0.05
Kanamycin 10. 10. 10.
Viomycin 10. 10. 10.
Thiosemicarbazone 0.16 0.16 0.32

# Inoculum sizes were 71.4, 48,0, and 86.0 viable cells per medium for sensitive, 1314Th-low-resistant and 1314Th-high-

resistant strains, respectively.
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Table 4
Combined Effect of 1314Th with Other Antituberculous Agents

(Test organism: M. tuberculosis var.

Hominis H37RvV)

Minimum inhibitory concentration of 1314Th

|
|

Drug * ti _
!

Number of viable cells inoculated per medium
107 100 ‘ 10° 10?
1314Th alone 30 pg/ml | 30 pg/ml 15 pg/ml 10 pg/ml

+ SM 1 pg/ml | 30 | 20 15 10
4+ INHO0.0 lpg/ml 20 20 15 10
+ PAS 0.05 pg/ml | 10 10 1 1
+ Tby  0.05 pg/ml 30 20 15 10
+ KM 10 pg/mi ; 20 15 10 8
+ VM 10 pg/mi ‘ 15 15 8 4
+ SI 3ug/ml 30 2 20 10
+ CS 10 pg/mi ‘ 30 30 15 10

% 1314Th concentrations; 40, 30, 20, 15, 10, 8, 4, 2, 1, 0 pg/ml.
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Studies on the Resistance of Tubercle Bacilli
to Alpha-ethylthioisonicotinamide (1314Th).

Pattern of resistance, cross resistance and
combined effect. Michio TSUKAMURA (The

Obuso National Sanatorium, near Nagoya.)

INTRODUCTION

Resistance of tubercle bacilli to alpha-ehtyl-
thioisonicotinamide (1314Th) was studied with
Special reference to the pattern of resistance,
cross resistance problem and combined effect

with other antituberculous drugs.

METHODS

M. tuberculosis var. hominis, Hy;Rv and Aoya-
ma-B, were used. Numbers of viable cells were
calculated on Ogawa’s egg medium after 4 weeks
of incubation. Drug resistance levels were deter-
mined as the highest concentration of drug, on
which small inocula consisting of 10 to 100 viable
cells, if possible, of a number near 50. For this
purpose, inoculation was always made utilizing
different dilutions of cell suspention,

CONCLUSIONS

1) Pattern of resistance.

The Hz/Rv strain developed two types of resist-

ant mutants, one resistant to 32 pg/ml and an-
other resistant to 125 pg/mil, whereas sensitive
cells not exposed to the drug previously were
resistant to 8 pg/mi . The upper limit of resist-
ance was 125 pg/ml and any mutant showing
higher resistance level could not be isolated af-
ter successive selection. It was shown thus that
this organism develops two phenotypes of resist-
ance and the pattern of resistance development
is a “two-step pattern” like the pattern of resist-
ance development to isoniazid and PAS.

2) There was no cross resistance relationship
between 1314Th and any of the following known
antituberculous agents ; streptomycin, isoniazid,
PAS, kanamycin, viomycin, excepting thiosemi-
carbazone.

There was a “one-way” partial cross resistance
between 1314 Th and thiosemicarbazone. How-
ever, this was observed only in regard to high
resistance type to 1314Th (mutants resistant to
125 pg/ml). Such a one-way cross resistance
could not be found in regard to low resistance
type to 1314Th (mutants resistant to 32 pg/ml ).
Mutants 16-fold more resistant to 1314Th were
2-fold more resistant to thiosemicarbazone and
not vice versa.

3) Experiments on the combined effect of





