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Abstract—The preparation of Bacillus coagulans is used as a therapeutics for human intestinal disorders.
However, the bacterium in the preparation is very susceptible to rifampicin and fluoroquinolones.
When the preparation is taken with rifampicin or fluoroquinolones, its therapeutic effect can not be ex-
pected. So B. coagulans RFR17 resistant to rifampicin was obtained by treating the parent B. coagulans
with N-methyl-N"-nitro-N-nitrosoguanidine. B. coagulans OFR17 was produced by serial passage of B.
coagulans RFR17 on agar with 2-fold minimal inhibitory concentration of ofloxacin or ciprofloxacin. B.
coagulans OFR17 was resistant to fluoroquinolones up to 16~64 fold higher than that for the original
strain. B. coagulans OFR17 also exhibited identical characteristics with the parent strain when they
were tested for lactic acid production and growth inhibition of E. coli MB4-01 and Shigella sonnei MB4-
10411. From in vitro test, it was also identified that rifampicin and ofloxacin are not inactivated by cer-
tain factors of B. coagulans OFR17. Conclusively. B. coagulans OFR17 can be regarded as a promising
strain which can be developed as the preparation for the treatment of the intestinal disorders of the tu-
berculosis patients under rifampicin and ofloxacin therapy.
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Table I— Minimal inhibitory concenrations of antituber-
culosis agents and fluoroquinolones against B.
coagulans strains
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9}l
Drug/Strain  Parent  RFRI7  OFRIT ﬁe\
Rifampicin_ ¢0.03" 3512 Y512 2 \g
Kanamycin 4 4 32 P /
Isoniazid »512 »512 »512 5 |
Ethambutol 512 512 »512 %0
Pyrazinamide Y512 Y512 512 g 71
Drcycloserine Y512 Y512 »512 E
Ofloxacin 2 2 128 bl |
Norfloxacin 32 32 »512 g sb
Ciprofloxacin 1 1 64 E e .
Sparfloxacin 0.25 0.25 64 2 f i E o
Rufloxacin g 8 128 8 . coaguians (parent) + E. coli
Lomefloxacin 4 4 3198 5t —A~— B. coagulans OFR17 + E. coli
Levofloxacin 0.5 0.5 ‘32
* Minimal inhibitory concentrations (pg/mi) of drugs 8
Al o 5 10 15 20 25
Time (hrs)
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3 2228 ToAe] MICE 248 4% &
7+ RFRIT @59 v]3] OFLX, RFLX= 8j,
PFLX., LMFX, LVFX, RSFX, TSFXt 16Mi,
CPFX+= 320, NFLX, SPFXE 641 A3t

o|SLidTFe| B2l - 273 WATEF B. coag-
ulans RFR17 @5 djdld spontaneous multi-
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Fig. 1— Growth curve of E. coli MB4-01 which was
grown with B. coagulans strains.
(E. coli : B. coagidans=1:10)

BAEE F71NEE 34, vlad 3 sQdeld T
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99.2% 2A] vl A HE B

ZH MIF E. coli MB4-01 M= HN| — B. coagulans
a7t Al TS S ol AR JAEerE
oobrr] fistd A4 Hal W94 E coli MBA-01S
2.2 &t B. coagulans Et5 L EQHo| o)
o3 A dATE vin, AEI}Yerd, 1 2nE
Fig. 1, 20l VJERARACE.

E. colis} B. coagulans& 1:109) 0] &2 Egujof A
Higzrdl e izt Hla] & Aol& HolA|E= kst
o1}, 24712 ANl B. coagulans 7T WAATF
F 25 E coli G FA HT} ¢F 2~2 20 A% T4
o] 7A€ BEGHFig. 1). E. coli : B. coagulans& 1:
1009] vl &2 E& Aol E 3AI0 A3 £7E 34
3 E. coli®] B&AA7} o] FAR I, 24M3F ATl
£ 2aF, WAEF 25 o 10 3% E. coli 432
A A& cHFig. 2).
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Fig. 2— Growth curve of E. coli MB4-01 which was
grown with B. coagulans strains.
(E. coli : B. coagulans =1:100)
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Fig. 3— Growth curve of S. sonnei MB4-10411 which
was grown with B. coagulans strains.
(S. sonnei : B. coagulans=1:10)
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Fig. 4— Growth curve of S. somnei MB4-10411 which
was grown with B. coagulans strains.
(S. sonnei : B. coagulans=1:00)

24Xt ARAoll = BEE TS BT 2.5~3.7X
10° 8} A= S. sonneix] A2 AL HFig. 4).
LHMRF0H 28t 2EmAIAC BEAMS JisY -
2| @527 @ EEAHdo) W4l B. coagulans OFR
172 24l 50 pg/ml, £EEAM 50 pg/mio] &
F8 wA oA 2zt uid &, vl Foll dol e L
FEAM) B4 E FH5t] B8 o5& HES
Az, WAT widdol A 353 BT} QLEEA}
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Table II — Inactivation test of rifampicin by B. coag-
ulans mutant

Growth inhibition

Strains zone (mm)* Inactivation
RFP OFLX RFP OFLX
Serratia marcescens 20.5 No
ATCC 27117
Escherichia coli 235 No
MB4-5376
B. coagulans ORF17 20.3 23.3 No No
Standard disc 21.6° 24.9°

* The size of growth inhbition zone against B. subtilis
ATCC 6633 by rifampicin and ofloxacin within the
centrifuged culture of bacteria.

® Growth inhibition zone by 10 pg/disc rifampicin

¢ Growth inhibition zone by 5 ug/disc ofloxacin
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EE vl2a0] o3 4y8 AxAe) 2719} & Ao}
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BRI, AT A det AlgH T s BREAE
A Al WM T 0.25~32 pg/miE ¥HE =
FFAE VERSICE wEbA A8 2 Ul 289
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B. coagulans OFR17el oi%t 2lgolale] MICE
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o] Ae] Uldo] FAENL, S EFEAAS 23 =2
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Az de AMgEa glon, S22 HEEd &F
A Bd9 FHARZ 7 A4E Aol BlE &
3] QZ2AE AR AAA 77 AFE R
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A FHA A, FHEAE THF HEE2 FAdA 2
iAot HE T AT AY a9 7|OE 5+ ¢l
o 2jet Y

B. coagulans OFR17°l w3t A43}eta EA1S At
A%s. B Al B dATS S8l ZFFe) v
o, HEIHY. 2adFEE FAM 522 mg/ml B3
I, A 90 #FE 5.18 mg/miE FAVS ¢
AHS Adsgeng SdAdelR A% 4 Al
3t BEEA stttk A Aol AAshs F14b
el pHE A A 25 F8) At 438 o
Ak, Al A AdES AR $23 9
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T 9 Z4E 2Hov 1:1009) v)&2 3 ujoAl
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e A% E coli®] 3¢9 dne} A 2e AHE
v} o3t B coagulansoll €& AN-g-3) Aol
A4l &= Enterococcus faecalis @51} Bi-
fidobacterium bifidumol ST 2 LD Lpehd
.1 2@ju, B. coagulans®] 7% 1:100 2.2 gl
F3E o 100 AAE AL Solg HolUeh WA
EAWo|EFE RaTe fARsE 3 Al JAlES
7R e Ao vERt YA EAHbe|dl o) A
T2 EAA FufalaTo AgdAso] Mtz
102 Als g, Skl o3 Alde] AS oA

e A
Eohe fAREO] BAEHE f71200 1% pH Astel
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g}t Tramer'® $& Lac. acidophiluse] 73$-
pH 4.2 oAl A= E. coli JA)50] AL by By
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