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Development of Lactobacillus sporogenes Resistant to
Rifampicin, an Antituberculosis Agent
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ABSTRACT: Lactobacillus sporogenes was treated with N-methyl-N’-nitro-N-nitrosoguanidine (NTG)
to obtain resistant mutants to rifampicin. Fifty-eight strains of the NTG-induced mutants showed dis-
tinct resistance to rifampicin and nine mutants were selected for further studies. They also exhibited
identical characteristics with the parent Lactobacillus sporogenes when they were tested for spore for-
mation, acid formation and growth inhibition of E. coli. From in vitro test it was identified that rifam-
picin is not inactivated by certain factors of the rifampicin resistant mutants. It is suggested that they
can be utilized as efficient normalizing agents for human intestinal flora when they are simultaneously
taken with rifampicin
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Table 1. MIC of antituberculosis agents against Lacto-
bactlius sporogenes (parent).

Antituberculosis agent MIC (ug/m))
Streptomy¢in 1.
Kanamycin .
Rifampicin 0.01
Capreomycin 12.5
Ethambutol 100
INAH 100
Cycloserine 10
Pyrazinamide 100
Prothionamide 100

Table 2. MIC of rifampicin against NTG induced mu-
tants of Lactobactllus sporogenes.

MIC(ug/mi) Total strains
25 2
50 4
100 7
200 29
400 16
0.01 Parent

A 37C, 48A17F wiokAZ-E W & petridish &
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el} npe}l 7o) & 587H¢] mutants & MIC 7}
2Bug/mial A 44, 100pg/mial A 7A,
200 ug/miel 2 2070, 400ug/miql A 1674
= 571 group 2.2 FH3lReH, o2 MIC
2 parent &} ¥|iA] MIC 7+ 2,500-40,000 ¥ A=
AsEglgo] walgicl, wetd olF WAEFTE
AA st rifampicin # HEFod A9 ARE
3 7 4 ok AR,

Rifampicin ol cHt WAFX] A#

NTG Aol o <doJA rifampicin HA
mutants 7} rifampicin ol 8] x|&H o2 WAEE
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Table 3. Lactic acid concentration in the cultures of
Lactobacillus spovogenes,

Strain No. Lactic acid concentration (mg/m/)

Parent 7.4 (100%)
3 5.6 ( 76%)

14 6.5 ( 88%)
17 6.1 ( 82%)
20 6.3 ( 85%)
29 6.3 ( 85%)
32 6.3 ( 85%)
35 5.6 ( 76%)
47 6.5 ( 88%)
50 5.9 ( 80%)
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Fig. 1. Changes in the numbers of E. coli which was
grown with Lactobacillus sporogenes (E. coli-L.
sporogenes = 1:10),

O:No. 3+ E coli
® : Parent + E. coli
A Control (E. coli only)
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Fig. 2. Changes in the numbers of E. coli which was
grown with Lactobacillus sporogenes (E. coli:L.
sporogenes = 1:10%).
0:No. 3+ E. coli
®: Parent + E. colt
A Control (E. coli only)
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Table 4. The possibility of in vitro inactivation of rifam-
picin by culture of the rifampicin resistant mu-
tants of Lactobacillus sporogenes.

Strain No. Inhibition zone (mm)* Inactivation
3 21 No
14 22 No
17 21 No
20 20 No
29 21 No
32 22 No
35 22 No
47 22 No
50 21 No
Control** 23 No

* The size of the inhibition zone against B. subtilis
ATCC 6633 by rifampicin extracted from the filtrated
culture of rifampicin resistant mutants of Lactobacillus
SHOYOZgenes.

** Strain: Serratia marcescens.

t}. =3l ] Tramer(1966)2] 2o 28l Lac.
acidophilus &) 735 pH4.2 o)Al M+ E. coli
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7} 42 olAte|glgolx EFela A AAE e
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#xr} pH wakele] oh inhibitory substance
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In vitro ollA WA mutants ol 2|8t rifampicin
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9} wlmA] A2 #polst gigich (Table 4), & ol
& WAFZFol 98l rifampicin o] 84 3kE A
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AAl e Fel AgEH AvHe A
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