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Development of Lactobacillus casei Resistant to Rifampicin,
an Antituberculosis Agent

Seung-Hee}Lee, Eung-Chil Choi and Byong Kak Kim
College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract—Lactobacillus casei was treated with N-methyl-N’-nitro-N-nitrosoguanidine(NTG)
to obtain resistant mutants to rifampicin. Freshly grown cells of the strain suspended in tris-maleic
acid buffer were exposed to NTG of 50pg/ml for 30min. Five colonies of the NTG-induced
mutants showed distinct resistance to rifampicin, They also exhibited identical characteristics
with the original Lactobacillus casei when they were tested for growth, titrable acidity and sugar
fermentation, It is suggested that they can be utilized as efficieient starter cultures for fermented

milk.
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Table I—Compositions of media.

LLS. medium(trypticase 10g, yeast extract 5g,

tryptose 3g, dipotassium phosphate 3g, tween 80 1g,

sodium acetate 1g, glucose 20g, cystein 0.2g, ammonium citrate 2g, magnesium sulfate 11.5g,

ferrous sulfate 0.68g D.W.* 1,000ml pH : 6.8)

M.R.S. medium (peptone 10.0g, beef extract 10g, yeast extract 5g, dextrose 20g, tween 80 lg, ammonium

citrate 2g, sodium acetate 5g,
1,000ml pH : 6.5)

B.C.P.

magnesium sulfate 0.05g,

dipotassium phosphate 2g, D.W.*

Agar medium (yeast extract 2,5g, peptone 5¢, glucose 1g, tween 80 lg, L-cystein 0.1g, bromo-

cresol purple 0.04g, agar 15g D.W.* 1,000ml pH : 6.9)
E.M.B. Agar medium(peptone 10g, lactose 5g, saccharose 5g, dipotassium phosphate 2g, agar 13.5g,
eosin Y 0.4g, methylene blue 0.065¢, D.W.* 1,000ml)

* D.W.: Distilled water
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Table II—Maintenance test for rifampicin resistance of NTG-induced mutants of Lac. casei.

Subculture One*

Two Three Four

Rif. ( b
conc. (pg/m
Strain 400 100

400

100 400 100 400 100

!

Lac. casei (parent)
RR 7
RR 15
RR 24
RR 25
RR 29

+ o+ A
+ o+t
+ o+t

+

R

_.l_
+
+

+ o+ +
+ o+ +
+ o4+ o+t
+ o+ o+
+ o4+ o+ o+
o+ o+ o+t
+ o+ o+ o+t

— . No growth 4 1 growth

* : month

Table III—Elimination test for rifampicin resistance by ethidium bromide.

Con. of ethidium No. of tested
bromide
(ug/ml)

Strain
colonies

Con. of rifampicin(ug/ml) No. of rifampicin

sensitive

400 100 10 colonies

RR 7
RR 15
RR 24
RR 25
RR 29

0.7

3.12
6.25
0.35
6.25

50
50
50
50
50

+
+

+ 4+ + + +
+ o+ o+ o+
e
o o o o O

— . no growth
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mlZ vebygteh, rifampicind| 4 Edd o] FFE
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+ : growth

L=
-

A& patterno} Lac.

Vol. 82, No. 6, 1988

10

Log no. of viable cells/ml

L L I 1 !
1/2 1 2 3 4
Incubation time

(davs)

Fig. 1—Growth curves of Lac. casei parent and its
NTG-induced mutants in skim milk,
a : Lac. casei parent
o : Lac. casei RR 7,
o : Lac. casei RR 15,

casei parent®} A& FA1etgl oH(Fig. 1). parent
straing W2 E 3dted Fu ] kgl YA
9= AAL T A, 1% FAFFAA 95
7b QA=A &skeh
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Fig. 2—Titrable acidity of Lac. casei parent and its
NTG-induced mutants in skim milk.
a: Lac. casei parent
o Lac. casei RR 7,
o : Lac. casei RR 15.

SHEHO LHYTZF2 M MY _NTGH 9
3 fx3% rifampicin WA £l ¥+F Lac.
casei RR7, RR15, RR24, RR29¢& #F4-F Wi
4% 448 TFZ AT A parent
strain Lac. casei®} w]isle] A AJAH L &4
3] ®.¢teh(Fig. 2). parent strainz} Eodwo|
ARRF A AL HAR FHE ey
9lom B3] RR72 2 parent strain®t} 82k
A4™e) Bohage

SHHO0| WY pFe Y s ME8-—-NTGd
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S} vl m3te] ®gteh

Table Wol A vielwl A A B Lac. casei parent
= raffinose$} rhamnose& ] £3}x] &3l Ao 2
FAPHY 2 559 Fdiel WAEFE 2 A%
7} 3 Ak F Sawe]l HYTFY F F
& A=A 43-& parent straing FITE ¢
T A=

S0l HARF HEZ0 tHEt HFHH
ME—gddo] AEFY 4%, & 444,
T HEAY 5¢ & A RR70| A& 3
Fol el 2 parent straindt FUI}A et
¥, A A A o] parent strain®c} F713F A
o] Zekste] RR7E 2a 9 FFozAe A
b5 & AR 98 Lac. caseid] EAA
ql BAQ E. coli A el A& 474 & parent
strain Lac. caseizt v]3dle] AES Rgkc).
Fig. 3904 e AAY E. coli 50 A &
3~15A 7tdle] celldrt A3t gFeA oz Zihst
= uled Lac. casei parent+E. coli, Lac. casei
RR7+E. coli £l & A$+E 3~647 o
ANE 5 A4S 5% E. coli®] 313 Y&qA)
5 Jehilgla, 6~1547F HelAe g
groupsl N & E. coli®] A £o] AL A3 oAl
2l o 24 RR7E = parent strains} w}drl=] 2
E. colie) 3 %€ AASE Aoz w3 A

Table IV—Sugar fermentation tests of Lac. casei parent and its NTG-induced mutants,

Lac. casei

Sogar—— owain - Lac. cas PR 7 PR 15 PR 24 PR 25 PR 29
Dextrose + + + + + +
Fructose + + + + =+ +
Galactose + + + + + +
Raffinose — - - - - -
Rhamnose — -~ - — - —_
Ribose + + + + + -+
Saccharose + + + + + +
Maltose + + + + + +
Sorbitol + + + —+ + +

+ : Sugar was utilized,
— : Sugar was not utilized.
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Table V—MIC of antituberculosis agents for Lac. casei parent and its NTG-induced mutants

Agonsy ———uwein - Lac. casei  pp g RR 15 RR 24 RR 25 RR 29
Streptomycin 25% 50 50 25 50 50
Kanamycin 100<C 100< 100< 0.2 100< 100<
Rifampicin 0.09 100<C 100<C 100< 100 100<
Ethambutol 100< 100< 100 0.2 100<C 100<
INAH 100< 100<C 100< 0.8 100< 100<C
Pyrazinamide 100<C 100<< 100< 0.2 100<< 100<
Prothionamide 100< 100< 100< 0.4 100< 100<
* pg/ml

r 1 &

9 F /A—A\A

e

Log no. of viable cells/ml

0 3 6 9 i2 15 18 2t

Incubation time (hrs)
Fig. 3—Changes in numbers of Escherichia coli which
was grown with Lactobacillus casei.
o : Lac. casei parent+E. coli,
e Lac, casei RR 7T+E. coli,
a : control (E. coli)
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MIC 274 25 % v] 28ko] 1}ehu g H(Table V).
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Qg 5% Edule] FFES EAE v o
= rifampeinol A3} WA S BEFon v
759 FAP A A AL FAZ A
gt} RR24% rifampicine] o8] A& 243 6}
Hz AL 50 ov & FAHA] ds
Ae A ALE veyc

=R
= o
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