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1960 SEARMBE & O Bl S Nz & P B o WAL
BENHEREICET 2RIC L - T, FNAYE DM
EPIRICERE LR E R L TWDZ EDH LRI
BNTE, ZOMREHBOREN L FHRICB W T,
THALE IS HAE L T B EERE O BERT R
FESEASRE CEHBRL T3 2 s idfEW v, b
BWNEAEHORENHIETH - 2 KIBHE<e, IHERE
o 5 HAEFURIE % B0 K B MR - @ rEpkEE
WO LENICBIT 2 EE»HL2 ), EMB
L UEOWALEN 7 0 — T ORERCETE DRI
BHEND L )27 720, e, #HETLLT
DOWFgE L BaICHER L, 43 Tt fGs, & Hlins
MO EHTE 2 X )12k ), R s
FEOWERICEDWTHHH - MET 52 205 TE B &
I 7 - 72, FHIC TRNA 1224 ikic il 251 &
L T % DEIET rDNA O 3EEH) A% 3R T~ 5
N, T—F_X—24LEq N5 &2k, HMEDRK
H#AL, & - ot - FE, B X oENc)L s A
INTn3BY,

HWLEN7 v —J R CTh ILBEIE, b FSeEl
DYEREIC BB &R E % H72 LT 5, I IR RS,
BENGVER, (BRI, PUMSE, PUEREE, miE
IV 2T u—) UK TER, mWEFERZ SmEo
HAKBEBIBERE & WAL T 2 A F R 2 R > TB Y,
HEHEED TS, 2ok ZAMMRITAMmE L
TRFTIEEL, BHEME L TOREONG Y

o Twb, b MEENICBIT 52 H#EIZHAERD S
I E L —A 2B L CEFT 5, @, BNRW
Fl3E T & B IAERIROBAL L T 2 BN
EFWIERAR 2R 5 T B IEEEMIE &2kl &
b, ZIHIFEFREITH L TEERPDIH & EEFRHD
2 ODKEREZ FEHET B %, FICEFEMREIIRED
SR L > ORIEMTE % 28 & 1 2 e Emn
Dav=—fbzBiE, MWFSEAT BEBHINL
THIE M E RS 2 A L TR A 2 Bk
T E 2T 5 HARMME 2 T 20 B,
Bifidobacterium X Lactobacillus JBFLEEH 1345 £ D
EEHEIFD 9 Z TRPTZEDTELVWHETH
D, ZOWEDLEIIGNE® eSS %55 181E
127> T3,

ZDE ) wEBMRE L2 5 THIEIE 7 9o
T 4 7 A (probiotics) & M-E N, ITAFE-Z DWFFELTE
AATONT WD, 7TanxAF T4 72213 "N
TR—=TDNTAREET L LI2L), ALY
WA GER 2 b 72 5T RS 2k, EEFREN
TWw3Y, BT, Lactobacillus )&, Bifidobacterium
JEB & U Enterococcus J&7% £ DWEWIL, 7 1354
T4 7 AELTRECHIERINTEB NS, Zb
DI % R L 72 B O BRFE D9 A 12 1 5 1T
Wb,

TRNAFT 4 TADFMEE L THEEN L L DI
D) EEOEAEME TH S 2 L, i) HERSHIT
e EOWMALE EH o) T T L EfFETE B 2
&, i) FEWALE TR RE S 2 &, iv) MR
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E, BWNHEHEO T > 2855 L OIBENE WS
DT EOBENIRERETHZ L, v) AHD
TERETHEW & L CHEFFWTREZ 2 &, T &l b
29, b DORMEDIBIRICIE in vitro B X U in
vivo & L2l b b 2 HEE E L2z BRI H S
TWwb, ey 27 v NI RNEIEIRS T
HY), PR LNFMERDTELENTNDEZ Eh b
RS HWbsENLTW 3,

TaNA F T 4 7 AREACENELENED 7 v oA
FT 4 v ZTER 0T 5 % SR IC B & ¢
5, WhWBTVLANAFT 4 7 ADRRHEICEEL
TIE, 25 MBI E < 2 R
B EDHEINDL, 2N FE TITHhIL T B R2RRE,
HEALEIEE, 70 5 N2 16S rDNA #ffi2c & o Fi:
MAADE B Z & THESCHEDIBIRILMEE AT
250 FREHTE ORI 20§ 2 2 L I3#L
WEERZ B, 4, AN ITXIVFF T T >—
# w72 PCRX° DGGE 7% & D4y FA ST
B O WEET D BRI N TE L, L
Lach s, IS DHEIZHIED R % EfEH Dl
BICAT ) ICIRIEEICHEN TR TH 55, EmMIC
W R R T 212 I3k e e 2 B e L, M2
FhEizEE 2 kv,

Z Z TR TIE, HALENICHAT 57 m3 A
*T 4 7 ZAWD 1M TH B Lactobacillus & D WG
T D 12 D DFEBERITTIEE LT, 96 7z )v~vA 71

7V —F EHWw R LRI X 5 Lactobacil-

lus JEFLEE TS O 58 2> 5Vl 72 6l F DR %
RATZ,

MHELUFE

| . EEREN

6 ~ 9 MiEOMENY: BALB/c =7 A (HAZ Z X)L
e, BIUBAF r— X - ) =R
AL 4REMRL 72,

2. VIOREBESUBEY LTI ORE

2 ZAFEIZIWE T T AF v 7 v v — I TR
L, ##E% 15 ml = —7 (No.2325-015, IWAKI)
AR LERIEZ LTGRO EI ALK Z N2
(102 AR, I L CHlp < BB L 721%, BB 0.5
ml % 4.5 ml DEF KT 1077 £ T 10 15451 A
WU 72, BHEEIZEIERTE, N2 % Phosphate-bufferd
saline (PBS) T L T 99 R 0 A= TR frdig K % hn
ZREDFTA XL, FEERIZ 1077 F THRL 72,

3. ¥ REILEWR Lactobacillus JBILEEE OB
CHEEHE

Rogosa %€ R # (1.05413, MERCK) B X ©f
Rogosa & K #5 #1 I Vancomycin (V-2002,
SIGMA) % 20 ug/ml &7 5% L 9 IZz 72 2 FHD
i & LBS #EREGH (211327, Becton Dickinson
and Company) (28 L 7214, Tru -ty 7 (5%
77 ZAGEER L) & IV, 37°C T 48 WEIHIB AR B2
Biiok Aol oo =—%I1EH, LA THR-
k& L7 2 v =— FRE, Smooth) & NEE,
FLAME 723 IB M0 TR - Bk g e
=— (BFKZ, Rough) I24r5H L, &K= W% HE
L7cts, HFERREH,» LHan=—FOHGHICT
I L, MRS #ifksEH (No.CM359, OXOID) 2T
37°C T 24 WIIREAE L 72,

4, <9 RH1LEA Lactobacillus BILEAE D RE

(1) TEREANIRHR B & O BRI

MRS AR IS THEFE L 2 Wbk D A B RIELX W
IRCEET L E LD, pH A—F—(HM-50S H
RN T3NS 12 & 0 R R o pH 21k &
660 nm 12 BT B EE (UV-1600 SE5ERT) % HlE
L, EBOHEE Lz, BREMETHIT=—F
RDBEE, 77 24uthd & OSSR & 2 TEREELES,
B8 —XRE, 73— A5 DN AR,
A H R AR, FUREER~>=2T VY
Peo TT- 72, F72, BEEAEHPICAEKRS NI
et E F-%o b D3 L-3 (v a2-%
ATT AT 4w 7 ARRASH) TH~N2,

(2) 16S rDNA Hi BBy O figAT

1) Btk 5 DNA Hil

WG & 70 Bk E MRS KBS ML CREZEL, BE
BWImlE~A 70 Fa—7I12K L, &0k
(5415R, = v~ Fr 744, 7,600 rpm,
4°C, 104 247, 1585 N7z Wk % EBL ALK
W THMEDRG TR L, WRERILL 72, &%
MIIcHE S N2 WK E20mg/mlY) VYV F—24
(Merck) # &t TE+ Triton X-100 X 7 7— (20
mM Tris, 2mM EDTA, 1.2% Triton X-100,
pHS8.0) 180 w1 iz ¥ L 724%, 37°C T 304~ 1 K¢
4> Xa~x—1F L7, LB o DNA #2113
DNeasy Tissue Kit (N0.69504, #i\&ttx77>)
V72, #5172 DNA #iE#oBES L ki
PENT B8, 7 N50ul 25D 1 XSSC %
W (15mM 7 x> =7+FY 72, 150mM
NaCl) T20 &AL, 260nm 3 & 280 nm 2B
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T 26 2 50 EEE (UV-1600 BEEUEN) %
FAWTHZEL 72,

2) PCR

PCR F = —7 (Porex Bio Products inc) = 10X
PCR »X 7 7 — (Promega Corporation) 10 1, 25
mM MgCl, 6 ul, NTPIE&&K (dATP, dCTP,
dGTP, dTTP, #%1.25mM)5ul, 7774 =—27f
BEU 14921 4 0.6 ul, 5U/ul Tag &Y A 7—+%
0.5l & 75ng ® DNA =z & HBH LIz, &
B2 ) -QKT100pul & L7z, OB E —
< )W 4 7 77— (PTC-150 MiniCycler™, M]J
Japan) # H\C 94°C T 1 & Fishn# L 7244, 94°C
T30R, 49CT30#, 72CT2HMDEMT T 30
B A TNEE, FfRIC 72°C T 10 o mEy T G
w72, PCR EWOREEIC (2 PCR Purifica-
tion Kit (N0.28006, #RN&ALX 77 >) #HW72,
o7z PCREWR 0.2ng/ml=F 2747w
A FHEMIXBT 7a—27 )& 0.8XTAE N
7 7—(32mM Tris, 16mM FEEEFF ) 724, 1.6
mM EDTA, pHS8.0) %M\ CESUKE (Mkalatt
T FoNy ) BT, P T 240 2 —F —(High
Performance Ultraviolet Transilluminater 77

2 Bt BT PCR EM A #EREL 72,

3) 16S rDNA i IEEH D it 5 i

v—7 v 2 H & k3 ThemoSequenase™
Cycle Sequencing Kit (USB Corporation) # v
THL7Z, Thbb, 22AF5—3 v 7 2AHF2—
TR 72 PCR 6% 5 11, 1 pmole/u] IR 800 {5
FHREHT T A =—27£2 ul, 2.5mM dNTP (dATP,
dCTP, dGTP, dTTP) % 1 ul, Reaction X 7 7 —
2 ul, ThermoSequence™ R X 7 —+ 2 4l, I)-
QK2ul ZFHBL, BTIEL LD IREAL, K
2, =3It —a yRIEHF2—712 A/C/G/T
NEZ—I A= ar I AFre—%kdul b=
F—Iw 7 AR AulMz, =% A 7712
v b LT95CT 54 HD i %17 - 72 4%,
95C T30/, 50CT15H#, 70C T MDOEHTT
30 A 7 &, 4 CIRFEL 72, 2Dk, &F 2 —
712 IR? Stop Solution % 4 gl Afl, HEY—<IL
WA 7 T—TEEE (92°C, 247f) &4, BEbIC
K EIZiE W2,

EAIKENE T 7 A& H > NEN Global Edi-
tion IR? System DNA Analyzer % f\»7z, KBrlus
Gel Matrix 5.5% (LI-COR) 30 ml i 109 APS 200
ul & TEMED 20 ul %z, dlecm D77 27V —

FERHWTTIVE/ERLL 72, 2000 V, 25 mA, 50W,
45°C, 9REMDEMTT0.8XTBE 2Ny 7 7 — (LI-
COR) %M\ CTHEAKE) 21T - 72, #5172 DNA
K513 DDB] 7 — # X— 2 TR L TR IR D [H
ExAT- 72,

5. %V zivroO07L—rEAVWLYTZGEL
&M Lactobacillus EILEAE O¥EE (LM ER

(1) BERIMEE S OB

=7 Z BRI FFAE DRI & L7z Lactobacillus
DOWEEACIEDFE 213 22 b5, Z N5 2 58T HE
Bbia 11HEIHONE (Glucose, Sorbitol, Tre-
halose [ BIH AL 4k 024 ], Cellobiose, Rhamnose
[* > 7 1b2E#k X 4 4], Mannose, Melibiose,
Xylose, Mannitol, Salicin, Arabinose [FIYtAlis€
TpeAt]) #:3IR 1L 72, Bromocresol purple
(BCP) # &L B 8558 (1L 2572 | Proteose
peptone 2.0 g, Yeast extract 1.5g, Tween20 1
ml, Sodium acetate - 3H,0O 5.0g, Magnesium sul-
phate -+ TH,0 0.492g, Potasium dihydrogen phos-
phate 2.0g, Manganese sulphate-5H,0 0.08g, BCP
0.22g, 0.3M Na-Phosphate buffer [pH7.5] 40 ml,
[pH7.0, 121°C, 1544 — b 7L —77]) & WA
Wi (0.4%, 121C, 1544 —F 7v—7)% 1 :
1 CIRAL, 11O RS %2 8 L
72,

(2) SrBEFEMROBEEETE W O T 5L

<7 ZFMEH Lactobacillus 5y BEH#E 2 LBS &R
Bz M T AUE] LT 37°C T 48 BRI AU RE L 2,
EREN oo =—%2 &2 4T OHHEL, &
7 2 )L 800 u1 D MRS HAREEHuHDS A - 72 48 7 =
WA 7a7 L — M2EiE L T 37C T 24~48 IK[H
BREIEE L 72, MRS 855880 % w05 il (RLX-135,
etk b 3 —#51, 1,800 rpm, 4°C, 20 4°0) L,
FEEWSIBREL, 800 4l DAHAEKE AN TH
B, =008 (1,800 rpm, 4°C, 10 450) #47-
72 ZOWAMEE 3SHHEED R, WAL L H
K% 500 pl D4R AR CRIE L TH & L7z,

(3) PEEIbM AR

96 7 = )L<A 7u 7L —} (Greiner bio-one) ?
P11, OFchEE & F 20 WIVE TR % 160 ], "2
~12, oFNCIF 11 FEEH O BRI B0 200 ]
EOEL WM EZ By MRETECBRIBL, "1,
DHNZ £2170 ul A7z, HEESEER B~y
(o~ FA7HRASH) 2 T 1Bz A 72
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B & AR O IRAW % 11 MDD A - 72 451
1225wl o400 L 720 ARSI I A 7 VA4 L
50 pl % HEg L THEARISAEIC L, KK Cle b 72
XL TA T EHEANTAI Y »—WNIZT37CT72 K
MBS L 72, FURWOER T 5 &, FURE AL T
pH 7T L, EEFM I N5 BCP &t
LEMBICET 2, ZORMEEZFAHAL oA 707
L — } 1) —%"— (Bio-RAD * Model 550) # M\
WEP £ 405 nm, XFHEILE 655 nm D 2 P K THOWR
JCBE & BEERBRAAATT & B8R 72 RERRICIE L 72,

BREIUEER

I, ¥ ZHLERD S D Lactobacillus EILELE
Do BE

WALE B 5 I3 FEPIC I BOE RS D DMLYt
FELTEY, ZFiU5 %23RMICHIET 5 85z B9
LHEHEES 5 &N T w5, RogosaB & U
LBS FEREG T IEP 2> & D Lactobacillus JEFLEEH
DR E L THS 2L HW LN TWE LD TH
Nis161D = 1 53 pH % 5 HjfRICT 5 2 &
T Lactobacillus JEFLFRHE 12 %3 % #IRM: % fHm &
T\ %%, Bifidobacterium, Enterococcus & % \»
13 Streptococcus \CIET 5 L OO IZFEMEET D
EFT 25005 5 & 0HEDIH 5181929, Van-
comycin (3 Mk AR % BLET 2 PimwE o —->o
T, FHT 7T LB HEMTEE I L TR AEBLE 208
THDTH B9, Lactobacillus JBFLEEW 3D 7 F
LB PRI & AT D TR 2 & D51 S LT W
5212223 - Hartemink & (324% Vancomycin % I 2.
pH # 5 % TR T %72 MRS FEREEH %2 LA &
LEM T, %< D Bifidobacterium, Enterococcus
B & U Streptococcus JEDMBEFEDIEE TE W2
E, SHLIEHES TN HWLERICIBWTD
MRS *° Rogosa JEREEHIC lE~GERPFEA K E < B

AT 2L Twb, INHOHEEEE 2
T, 4l Rogosa 7% & (NIC LBS £ R ¥t b & o
Rogosa € K 1% 1112 Vancomycin % #& 2 % 20 g/
ml & 7% 5 £ 9 1250 2 72 Rogosa+ Vancomycin %€
KEEHD 3 EHA T, =7 2 EEN» LD
Lactobacillus JBFLE B 053t % kA 72,

Rogosa B £ UF Rogosa~+ Vancomycin € K ¥z it
THE L - # BB AL, Mg L EMF1g
L0 100 E T, BRI ToEFIZEAER LN
wroiz, Lorl, MIENS 3w =—DkHHICHE
WATELE 5 172, Rogosa R TIIERIE 2w
=— (Fig.la ®A) £ EERFE 2 v =— (Fig. la D B)
AR & 1172757, Rogosa+ Vancomycin JERES T
BEEav=—nsirlizh, BRFan=—n
MHIZ R8O 57 h > 72 (Fig. 1b), Rogosa FER B
WMThHaw=—nHEIZ, D27 AITBWTY
6 4~7 3RETHKE I =—2EHTH->
72, LBS FEREEHTHIE L 72 HEEDFLB W EL T 1 g
L7z 1) 107~10° D TlAZED H Y, FHEEL L UEH
HEWINL RS SN 725 (Fig. 1c), 2 m=—n%|
A R ZED KX H - 72, Lactobacillus J&FLERH 13
Vancomycin IZMifPEADH 5 Z & 255 51T 5 745,
Vancomycin ZRI1EE T3 BERIE 2 0 =—2% i
SN oz, ZNHDOWHEIL, Lactobacillus J&FL
B O W T3 Vancomycin IZBZED TR W L D &
E Y (W

B FEFE Y > 7L % Fl Vv C Rogosa FER KT
b BRI, BERE 2 v =—% % 134, Rogosa-+
Vancomycin FEREF M HERE 2 v = —26 #k, HEE
P 7 NE T LBS R 5L BRI 2w
=— 3FkDF 60 #k %7 HEL 72 (Table 1),

Fig. 1

Colony types isolated from mouse feces and stomach.

The samples were homogenated, and diluted with saline and then spread on Rogosa agar (a), Rogosa +
Vancomycin agar (b), and LBS agar (c).
A; Smooth type colonies, B; Rough type colonies.
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2. YU RBILERICHERET S Lactobacillus B3
RO RE

SrHEL 72 60 BRI, SRS T OB B W& T
T LBHOBE T, #8T—YEETh 72, o
T, GHH7: 3FEDIEREH FIC T 2 MpfE
1313 & A ETXT Lactobacillus JBFBHE TH D, &
DEEW A AT H =7 ZHHEDH 5 2 IEE R
5% Lactobacillus JBILEW = & W iR %2 L - C
SEETE B L0 LB b oL 72 60 BEkIZ 7L
I— AW LD ASEER, ETFRENE L AL
BE O YeMED 5 5 DD T IN—TIHFETE, K7
N—T7 D& Table2 12 % & 72, —HIC FLEE
B L7200t LT, 50% L EoFlEg % 4k
DHIEE L CELZLNTWD, DR, O
PEME L CHBDOA L ERT 5 L DIk EFEHE
2, I Ic sy S — e TEbRE R AT
LLDEF~T RIS NG, S AERS
bz /—nmuHlaE L T\ o Tl 2o S
ERDOHEIZTE WD, TAKERDAIEITZD
BHEIZ b, T2, ERIN D IERIIAEEMRT
HY, DEIDPLEID B B \IIHE % AT 55 138
filcL > TR L > TWb, ZNLDFEE D LIz
BREHER~=2T VY DREIEST L Y7 T LIk~
THET2E, 7N0—71BLU313RERDOER
PEFURRABICIB L, & SICARES NI
b, FNEFNFDOHD Group Il & Group ITICE
THOHECTHh D EHZ LN, 72, 7 L—7213
~T a O EREFRIRE, 7v—7 53R TR

RN FURIEE & 7 572, BHEEL ) LBS SR EE
WEf-> T b0 L 727 Vv—7"4 D 8 BRIZAEFIL
FEI R L T\ e\ /28, Table 2 127~ L 727
72T B3R EROFURIEE & L HETE Ld o
7zo M, LBS JEXREEM FICIZERE 2 v =— L H5HES
nwehs, T EHT 2 Mk s T N—7
2LEETH D Z EDTRBREINTZDT, 2 57% 5]
ERBIIATDb e - 72,

WL NNV TOREE & 52D 572512 Table
212N L 72 & 7 N—7 Do BEW B> & Bk % 3R
L, 16S rDNA o3 dtfils = & i DDB] o7 —%
~N—2 & ) BLAST f#fr # 17> 72, Z DGR, 7
N—"7"11% Lb. murinus, 7 )V—7"2 1% Lb. reuter-
i, 7N—"7313 Lb. johnsonii, 7 ) —7 413 Lb.
intestinalis, 7 )V—"7"51% Lb. curvatus TH > Z &
R X 7z (Table 3),

Itoh 532 a3 > N> P g FALERED T 2|2
T, SPF 8850~ 7 2 ClX Lb. fermentum, Lb.
reuteri, Lb. acidophilus DB EIE KL, Lb.
intestinalis °% { S3HES LS Z &0 b, BIHEBREIIC
T D ILE L D) 58X LD Lactobacillus J&FLEE W
DHMEPRL B LD TS, L LEFDHE,
R A ) T2 7V A F F7 v —7%HwizREE
T, =7 AH 55X 1Lz Lactobacillus J& 3L
\X, Lb. intestinalis, johmsonii, murinus, reuteri,
vaginalis 3 & U johnsonii /| gasseri 7 )V—"7"T
HotzEHEZELTEBY, 2 >T Lb. acidophilus &
INTWTLDDITEAED Lb. johnsonii TH -

Table1 Summary of colony isolation from mouse.

Medium for isolation Source Shape No. .Of
strains

Smooth 13

Rogosa (R) Feces

Rough 13

Rogosa + Vancomycin (R+V) Feces Smooth 26

LBS (L) Stomach Rough 8

Table2 Summary of morphologycal and biochemical properties of isolated colonies from mice.

No. of isolated colonies from agar

Optical

B Growth at (C)
Group plates* Shape Gra.m Catalfi se Gasv rotatory of
Stains reaction production . .
R R+V L  Total 20 40 45 lactic acid
1 2 13 0 15 Smooth + — - — - + + L
2 13 13 0 26 Smooth + — + — N.T. NNT. N.T. DL
3 10 0 0 10 Rough + — - — - + + DL
4 0 0 8 8 Rough + — - N.T. N.T. N.T. N.T. N. T.
5 1 0 0 1 Smooth + — — + + =+ — DL

*See Tablel for agar plate
N. T.; Not tested

R; Rogosa agar, R+V; Rogosa+ Vancomycin agar, L; LBS agar.
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Table 3 Summary of identification of the isolated lactobacilli by the 16S rDNA

gene sequence.

Strain Group Closest relative 9% Identity DDBJ/ EMBL/ GenBank
accession number

RV-25 1 Lb. murinus 99% AB260939
RV-29 1 Lb. murinus 98% AB260940
R-01 1 Lb. murinus 989% -
R-02 1 Lb. murinus 98% —
RV-08 1 Lb. murinus 989% —
RV-09 1 Lb. murinus 989% -
RV-13 1 Lb. murinus 98% —
R-13 2 Lb. reuteri 97% AB260941
RV-11 2 Lb. reuteri 97% AB260942
R-16 3 Lb. johnsonii 989% AB260943
R-28 3 Lb. johnsonii 99% AB260944
R-18 3 Lb. johnsonii 97% -
R-26 3 Lb. johnsonii 97% —
LS-04 4 Lb. intestinalis 999% AB260945
LS-05 4 Lb. intestinalis 98% AB260946
LS-01 4 Lb. intestinalis 97% —
LS-03 4 Lb. intestinalis 97% —
LS-08 4 Lb. intestinalis 97% -
R-03 5 Lb. curvatus 98% AB260947

22l aEEL TWw 5,

Fujisawa & 3% Lb. intestinalis, Lb. murinus,
Lb. reuteri, Lb. animalis B £ U Lb. johnsonii 75
E7%%, Salzman 5132 C57BL/6 =7 2% & Lb. jo-
hnsonii, Lb. reuteri, Lb. murinus %%, % 72 Pena
51329 Lb. vaginalis 37 Z6E H 2 133
ST 52 2805 L T b, BEpREo A by
R S I HBN R - 215 Lb.  animalis &
Lb. murinus \3HFED S D EFEZ LT W25, W
(OPDOHETZD 2SI FREICEL TW5bZ &
TR E LT\ 52730,

ZNE T LD curvatus H3=7 AEALFICTHFAT
5w HEEIZ v, Lb. curvatus |3 FEEY — -+ —
PHORAZ—F—E L THWwWSNTEY, o T—
777 P LTI NTWSE, b5z k
Lb. curvatus \3HIRNE & v ) Ko &, 4 loEER
7z Lb. curvatus 13=7 212 B\ TESEE T3
e, EEHR T—@®\MEICHFAAE L T 2o LA
v, SMEEE L OERED L0 HE L 72 Lactobacil-
lus JBFLEEW X, Lb. murinus, Lb. veuteri, Lb.
johnsonii, Lb. intestinalis 3 & O Lb. curvatus T
B o725 Lb. curvatus U 4 FEIFHFES LT
LLDEEREETHY, =7 2 In FEL T
bLDEEZ LN,

Lb. johmnsonii |2, %¥EdH 5 Lb. acidophilus 7
N=TDHIENDLDTHDBH, ZiLE TOHERS
> 16S rDNA HEMHIENTIC L 2 RFEIC L > T

2 ZHAET B Lb. acidophilus 7 )Vv—"7"1%, 1313
Lb. johmsonii THdZ EIZfhEVZWLDEED
na,

3. ¥ RHILE BN Lactobacillus BILERE D
PEE{LME

A MEE S N7z~ ZHALE N Lactobacillus J&
FLEEH 2 i ORIRICFE T 5 FE 2T 5 =
& HM & LT, & Lactobacillus JBILEEHE OFEEAL
a2, 96 Vel 77 L—F 7L — |
)= —%Hn5 & T, MIEOHEIZHL Rk
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Fig.2 Growth of lactobacilli in a 96-well microplate.

Incubation time (h)

The isolated colonies were cultured with a sugar and BCP contained medium in a 96-well microplate for 72
hours the optical density (O.D.) at 405nm/655nm was measured by a microplate reader.

M; Glucose, []; Cellobiose, @; Mannose, O; Melibiose, A; Trehalose, 2; Mannitol, ¥; Salicin, V; Arabinose.
(A); Lactobacillus murinus, (B); Lactobacillus reuteri,
(C); Lactobacillus johmnsonii, (D); Lactobacillus intestinalis, (E); Lactobacillus curvatus.

Table 4 Pattern of carbohydrate fermentation of lactobacilli isolated from mice.

Pattern of carbohydrates fermentation

Lactobacillus species

Glu Cel Man Mel Rha Sor Tre Xyl Mnt Sal Ara
Lb. muvinus + * + + — — + — + + +
Lb. reuteri + — — + — — — — _ _ +
Lb. johnsonii + + + — — — + — — + _
Lb. intestinalis + — + — — _ _ _ + _ _
Lb. curvatus + — + — — — — _ _ _ _

Glu; Glucose, Cel; Cellobiose, Man; Mannose, Mel; Melibiose, Rha; Rhamnose, Sol; Solbitol, Tre; Trehalose, Xyl; Xylose, Mnt; Mannitol,

Sal; Salicin, Ara; Arabinose.

F—HEEDILDTHD, KT T+, OFR
13 Glucose & Rk &iLEZ R L722 &%, T,
FoRIFFNL D L BALED T - 72, BRIZE - T
BEGEE RS L o722 %, T— FRIZEL
PR RELP 5722 L 2 EKRL TV 5,

Lb. murinus OHFEALME T — 1%, WEINT
W5 HDEIZIZT—EL TEB D', Glucose, Mannose
# &1t L, Cellobiose, Melibiose, Trehalose,
Mannitol, Salicin, Arabinose IZ&EbD 55228 L
< 13 &b+, Rhamnose, Sorbitol, Xylose 34 <
BALL e oz, SRS 72 Lb.  curvatus 13,
Cellobiose & Salicin # &b TZ ¥, Burge’s v==
TR LT R - T 721D, Lb.  reuteri 13,
Glucose, Melibiose, Arabinose # &b, #if&

NTWE LD EESLIT—FL T, —7J;, Lb.
acidophilus 7 )Vv—"7"12 )& 5 WHEIIHEFED V), Fhic
Lo THERA AL g — > DS R B H1Y, 48] 16S
rDNA f#H8ric & VW Lb. acidophilus johnsonii & 6]
EEINT T N—T 3 DRDOBEEACNE <5 — 1T,
Lb. johnsonii £ 1IN1T—FH L T/z1210, 4015 HEL
7z Lb. intestinalis 13 Glucose, Mannose % &ft L,
WEINTWD LD E—F L Twizds, Mannitol 1%
BT L L CIEELE THE & TR 2 85R
ThH - 721,

INHOFERL Y — > BT 5 &, LHiE
THEBEH RSN S Glucose & W TEBI RS
17 \» Rhamnose, Sorbitol, Xylose # B\ 72 5cff%
THSEOWED B X — > 5 25 5 D=
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Wi 252 25877 8T, MU % 3
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oS % ATz,

6 ~ 9 Ak HEYE BALB/c O3B L OHEEL Y
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A.N. and Hammes, W.P., Molecular charac-
Summary

We developed a rapid screening method to identify Lactobacillus species that are resident in the mouse
gastrointestinal tract.

We isolated 60 Lactobacillus strains from the mouse (female BALB/c, 8-10 weeks old) stomach and feces
using Rogosa, Rogosa + Vancomycin (20 xg/ml) and LBS agar plates. The strains were classified into five
groups according to microbiological and biochemical properties. Sequencing analysis of 16S rDNA from
several strains in each group led to the identification of Lactobacillus murinus, Lactobacillus reuteri,
Lactobacillus johnsonii, Lactobacillus intestinalis and Lactobacillus curvatus. FEach species was distinguished
according to its ability to ferment glucose, cellobiose, mannose, melibiose, rhamnose, sorbitol, trehalose,
xylose, mannitol, salicin and arabinose. The five species of lactobacilli were cultured in 96-well microplates
with liquid medium containing BCP and one of the sugars (0.2%) at 37°C for 72 h under anaerobic conditions.
Each species of the lactobacilli showed a different sugar fermentability pattern assessed as growth index
determined from the optical density (at 405 nm; reference, 655 nm) measured using a microplate reader.

Our results suggest that Lactobacillus species in the mouse gastrointestinal tract can be easily and rapidly
analyzed in 96-well microplates using medium containing BCP and selected sugars.



