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Development of Streptococcus faecalis Strains Resistant to Rifampicin

Eung-Chil Choi, Seung-Ho Kim, Ae-Ran Kwon, Mi-Jeong Lee,
Jeong-Ja Ohand Byong-Kak Kim
College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract— The preparation of Streptococcus feecalis RSI is used as a medicinal preparation for
human intestinal disorders. But the microbe in this preparation is very sensitive to rifampicin.
If this preparation is taken with rifampicin, its therapeutic effect can not be expected. To develope
rifampicin resistant mutants, the rifampicin sensitive strain S. faecalis RSI was treated with N-
methyl-N'-nitro-N-nitrosoguanidine(MNNG). Twelve strains of the MNNG-induced mutants showed
distinct resistance to rifampicin and five mutants were selected for further studies. They also
exhibited identical characteristics with the parent S. fuecalis RSI when they were tested for lactic
acid formation and growth inhibition of E. coli. From in vitro test, it was identified that rifampicin
is not inactivated by certain factors of the rifampicin resistant mutants. Conclusively, the rifampicin
resistant mutants are efficient strains that have insensitivity against rifampicin and original bioche-
mical characteristics of the parent strain.

Keywords [ | Streptococcus faecalis RSI, N-methyl-N'-nitro-N-nitrosiguanidine(MNNG), rifampicin re-
sistant mutant
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Table 1—MIC of antituberculosis agents against Strep-
tococcus faecalis RS1

Antituberculosis agent MIC(ug/mi)
Cycloserine 25
Ethambutol 400<
INAH 400<
Kanamycin 100
Pyrazinamide 400<
Rifampicin 3.13
Streptomycin 50

Table 11—MIC of rifampicin against MNNG induced
mutants of Streplococcus faecalis RS1

MIC(ug/m/)

Mutant Strains

200 RfR1*, RfR2, RfR3

400 RfR4*

800 R{R5* RfR6

>800 RfR7*, RfR8, RfR9, RfR10
RfR11* RfR12

* Selected mutant numbers for the future studies
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Table II1—Maintenance test for rifampicin resistance of Streptococcus faecalis RS1

_ Subculture® Ist 2nd  3rd  4th  S5th after 6 moths (MIC : pg/m))
Strains
Parent 3.13 - - - - - - 3.13
RfR7 >800 + + + + + + >800
RfR1 200 + + + + + + 200
RfR5 800 + + + + + + 800
RfR4 400 + + + + + + 400
RfR11 >800 + + + + + + >800
* Maintenance test was performed on plates containing 10 pg/m/ rifampicin
+ ! resistance, — ! no resistance
Table 1V—Lactic acid concentration in culture of Stre- 9 |
Dtococcus faecalis RS1 and its mutants
Strains Lactic acid concentration(mg/m/)
Parent 6.0(100%) B2 8¢t
RIR7 5.7( 95%) 2
RMR1 5.8( 97%) 8
RIRS 6.0(100%) = 7l
RfR4 6.1(102%) >
RR11 6.0(100%) E
g
Table V—The possibikity of in vifro inactivation of ri- Eﬁ 61

fampicin by culture of the rifampicin resis-
tant mutants of Streptococcus faecalis RS1

5
Strains Inhibition zone(nm)* Inactivation
Standard** 15.0 No . . , ) )
RfR7 14.8 No 3 7 11 15 19
RfR1 14.0 No
RfRS 13.8 No Incubation time (hr)
RfR4 14.5 No Fig. 1—Changes in the numbers of E. coli which was
RfR11 14.0 No grown with Streptococcus faecalis RS1 and its
* The size of the inhibition zone against Bacillus sub- mutant.
tilis ATCC 6633 by rifampicin extracted from the (E. coli . Streptococcus faecalis=1 . 10)
filtrated culture of rifampicin resistant mutants of B . Parent+E.colt
Streptococcus faecalis RS1 ®S. faecalis RIR11+E. coli
** Standard inhibition zone by disc containing 10 pg A Control(E. coli)
rifampicin
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Fig. 2— Changes in the numbers of E. coli which was
grown with Streptococcus faecalis RS1 and its
mutant.
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