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Development of Bifidobacterium bifidum Strains Resistant to Rifampicin
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Sook-Kyung Kim and Byong-Kak Kim
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Abstract— Bifidobacterium bifidum, one strain of medical preparations being on the market for
human intestinal disorder, is very sensitive to rifampicin. If this preparation is taken with rifampi-
cin, its therapeutic effect can’t be expected. To develope rifampicin resistant mutants, B. bifidum
was treated with N-methyl-N"-nitro-N-nitrosoguanidine(MNNG). All of thirty strains grown on the
plates containing 10 pg/m/ rifampicin were over 1,000 times more resistant to rifampicin than pare-
ntal strain and they were identified as B. bifidum by fructose-6-phosphoate phosphoketolase test.
Three strains out of thirty, which produced almost same amount of organic acid as parental strain,
were selected for further studies. They showed identical growth inhibition activity aganist E. coli
compared with that of parental strain. And rifampicin was not inactivated.

Keywords [] Bifidobacterium  bifidum, Rifampicin, N-methyl-N'-nitro-N-nitrosoguanidine(MNNG),

Fructose-6-phosphate phosphoketolase, Resistance.
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coli NM522, Bacillus subtilis ATCC6633, Serratia
marcescens ATCC27117-% AF&-3lgich

Ui X —B. bifidum "% v]x] 2+ Bacto-liver broth
(BL-broth) & A}-8-3}9l a7, B 94 ) 2] &= Skim milk

broth & AH&-stsich @34 843t A YA B bi-
fidum ATCC66332] wl<f wix]| &+ Mueller-Hinton
medium(MH medium, Difco Co.)& Al-&3}lgich
A MXSEMIO)Y HE - AydMe &4
AN A 2 2lF3 4, kanamycin, INAH, ethambutol, py-
razinamide, D-cycloserine, ofloxacing AH-3}sic}h.
A2 BL-brothell 4} 40T #dk A wfekst
F4-¢ BL-broth® 10° cel/mlo] SIE=2 3]4shic}.
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AAL A £ Yge FHAL 25 MICE 39t
MNNGX{2|2t Hd wFo| M¥'™—Skim milk
brothel 2.3t 9} B, bifidum 2752 40T oA
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3lo] AbEoH-S 2] 50 mM pot. phosphate buffer
(pH6.8)F A2 F, 50 mM pot. phosphate buffer
(pH 6.8)°)] detA At 8-4] Al2F MNNG-E-4-E 50
pg/mi/7 100 pg/mie] H=E sistsdch old, iz
o= MNNGE 7}3}#] 9432 50 mM pot. phosphate
buffer(pH 6.8)oll #=st A1 ek 40T ol A 302, 60%
e 1208 wjoksted Fdwe] wkg-& doxich
3,000 xgell Al 537k UAl#-218k 50 mM pot. phos-
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BL-mediumel] 7}8}3L, petri dishel] $-& 3 40T o
A 37 #7214 wloksled Eadwe] AEte] ¥AE
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B. bifidum®| SH"—B. bifidum2} E3& 213}
fructose-6-phosphate phosphoketolase testZ A1 *]3}
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©, ah2uk wjokste] YAIRe)EhT cell pelletd 50
mM pot. phosphate buffer(pH 65)2 ¥ A3 F
72 buffer 1 miE # 5}, NaF2} sod. iodoacetate”}
g5l g3k 71 el fructose-6-phosphate s Z+7}
25 W 74gk &, 37C ol 4 3083k 1S4 F ) Hyd-
roxylamine 150 W& 7}3te] WH-§-& A A7 F, A
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A7} pHe A 3tel] 2s]Ajat Aojip=A|E ool 7]
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WMo <t 2|Eulilel EEdE Jisdo
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2l 1] 217} ofloxacin ©]9]9] 5%2] A s}
o] A&, ofloxacinel tH3teir= kgt e
veliel 2l AledE MIC7E 0.78 uyg/miE 74
A& ek
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#ejste] 2l guile} 10 pg/m/ FH-= j_x{] Bl =] o] 4]
uje¥gk Azl MNNG 50 pg/mi2] 5EolA 308
23k 293, 60% Aeldt 1wz MNNG 100 pg/
ml&) FEoA 308 Heldt 29g 60F A 19
Tl 4 2] Fu] Al A A gEe] A=A o 67
Hatoll ] 77} 5 FHSEEAL FH3lod oS B bifi-
dum RFR11, RFR12, ---, RFR652 " w3}eic}

2| Eudl R FEEe chgt 2lEmlel MIC—
AubE] Eodwlo] #5 305 distel MICE £A3t
As}, MIC7} 800 ug/miql Zo| 23%, 800 ug/m/ ©)
4]l Zo] 7F 2.2 1,0000 o] LH&M Akt
(Table II).

B. bifidum®| 88 —Atxl o] #FEo| Bi-

Table I— Antimicrobial activity of antituberculosis age-
nts against Bifidobacterium bifidum

Antituberculosis agents MIC(ug/m/)
Rifampicin 0.78
Kanamycin 400
INAH >400
Ethambutol 50
Pyrazinamide 200
D-Cycloserine 100
Ofloxacin 125

Table 11— Antimicrobial activity of rifampicin against
MNNG induced mutants of Bifidobacterium
bifidum

MIC(ug/m/l) Mutant
800 RFR 11,12,13,14,15,21,22,23,41,42,43,
44,45,51,52,53,54,55,61,62,63,64,65
>800 RFR 24,25,31,32,33,34,35
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Table I —The amounts of lactic acid produced by Bi-
Sfidobacterium bifidum parent and its mu-

tants

Strain Concentration(mg/m/)
Parent 10.36(100%)
RFR 11 9.01(86.96%)
RFR 21 9.01(86.96%)
RFR 61 9.01(86.96%)

Fig.

Absorbance ( 600 nm )

Fig.

Time ( Hour )

1—Changes in the growth of E. coli in the cultiva-
ted medium of Bifidobacterium bifidum parent.
C 1/4 vol. of culture broth of B. bifidum parent
@ 1/2 vol. of culture broth of B. bifidum parent
v E coli NM522 (pH5.72) v E. coli NM522
(pH 4.92) m E. coli NM522

S T T T T T T T
N O
D/D\D/D \

R 0

Ve
V/ v o—’—8><<;
/

0.6 - 4

Time ( Hour )

2—Changes in the growth of E. coli in the cultiva-
ted medium of Bifidobacterium bifidum RFR11.
C 1/4 vol. of culture broth of B. bifidum RFR
11 @ 1/2 vol. of culture broth of B. bifidum
RFR11 v E coli NM522 (pH5.72) v E. coli
NM522 (pH 4.92) OO E. coli NM522
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Table IV—Maintenance test for rifampicin resistance
of Bifidobacteriump bifidum

Subculture 4 th- after 8 months

Strain 0 IstZnd3rd ), 1th o\ hcmgm
Parent 078 - - - - - —(0.78)
RFR 11 800 + + + + +  +(800)
RFR 21 800 + + + + +  +(800)
RFR 61 800 + + + + +  +(800)

Table V—The possibility of in vitro inactivation of ri-
fampicin by culture of rifampicin resistant
mutants of Bifidobacterium bifidum

Strain Inhibition zone(mm)* Inactivation
Standard** 13 No
Control*** 11.7 No
RFR 11 10.8 No
RFR 21 11.7 No
RFR 61 123 No

* The size of inhibition zone against B. subtilis
ATCC 6633 by rifampicin extracted from the filte-
red culture of rifampicin resistant mutants of Bifi-
dobacterium bifidum

** Standard inhibition zone by disc containing 10
pg/disc rifampicin

*** Strain . Serratia marcescens
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