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Potential Probiotic Properties of Lactobacillus johnsonii IDCC 9203 Isolated from Infant Feces. Lee,
Seung-Hun, Eun-Hee Yang, Hyuk-Sang Kwon, Jae-Hoon Kang, and Byung-Hwa Kang*. ILDONGC
Research Laboratories, ILIDONG Pharmaceutical Co., Ltd., Hwaseong 445-170, Korea — A strain IDCC 9203
isolated from infant feces was identified as Lactobacillus johnsonii on the basis of 16S rDNA sequence analy-
sis. L. johnsonii IDCC 9203 was highly resistant to acid (MRS broth at pH 2.3) and bile (MRS broth with
0.3% oxgall). The antibacterial activities of L. johnsonii IDCC 9203 was examined against Salmonella typh-
imurium KCTC 2054. The growth of S. typhimurium KCTC 2054 was inhibited by the cell-free culture super-
natant (at pH 4.0) of L. johnsonii IDCC 9203 as well as by the respective control (MRS broth at pH 4.0).
Antimicrobial effect against S. typhimurium KCTC 2054 of L. johnsonii IDCC 9203 was probably due to the
lactic acid. By an in vitro cell adhesion model, L. johnsonii IDCC 9203 preincubated or coincubated with
Caco-2 cells reduced the adhesion of S. typhimurium KCTC 2054 to Caco-2 cells by 74% or 47.1%, respec-
tively. Also in an in vivo model, L. johnsonii IDCC 9203 was colonized in mice intestines which were dis-
rupted by ampicillin treatment. Its proliferation in the mice intestines reduced abnormal salmonella growth
from 10° CFU/g feces to 10° CFU/g feces as an indigenous level. The results obtained in this study suggest

that L. johnsonii IDCC 9203 may be a potential probiotic strain.
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Makras -5[141 Lactobacillus johnsonii Lale] 2|29
A3 2 ﬂﬂ‘% A& RWASS Salmonella typhimurium
SL13449] A58 Aslgha 51927, Maragkoudakis 5
[15]& -rr?ﬂ]vﬂ]/q B3 lactobacilliZ} vheg] A1 2
L JAEAL AAEA duletE Escherichia coli-‘l}
Salmonella typhimuriume] Caco-2 cellsd] $-&== AL 7
ARo skl 24 Asa 4 kL sl

B A7ollrls B odokfrote] FC2RE] Lactobacillus
JjohnsoniiZ- F2]sle] Z2ulo| 0¥] EAL FAJGom 1
AIE HArshe v,
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B odofol B o2 Fe8 IDCC 92038 FAIE
oANAM R’ Lactobacillus acidophilus, Lactobacillus
fermentum, Lactobacillus reuteri, Lactobacillus rhamnosus
+ 7123232 de Man-Rogosa-Sharpe(MRS, Becton, Dic-
kinson and Company, USA) ¥R & o]4-3}ed wloks)s]c}.
FTHA] EAL AATFoZ AN Salmonella typhimurium
KCTC 2054 A AL B 258 Lopdglew, Brain
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Heart Infusion(BHI, Becton, Dickinson and Company,
USA) WA & o]4-3le] wioFslict. SEAIHNA EHoz
HE]2] lactobacillus 71 & lactobacillus selective agar
(LBS agar, Becton, Dickinson and Company, USA)E- A}
4319932 salmonella 7% salmonellae and shigella
selective agar(SS agar, Becton, Dickinson and Company,
USAE /‘]-—9—‘3}‘/3‘:} B Al A)&e ARLE Caco-2 cells2
SR Lol 4] Hepilol AFasieic

LAk o LHEELH

WA A8 10% HCI# NaOH 4948 AM&sle] pH
23 % 7022 727 &g MRS dA#A|e) IDCC 9203
wjekel S 10% AEBLT, 37°CelA 2417 whekst F A
2 24319

WEFAA A1 82 bile(oxgall, Sigma-Aldrich, USA)
0.3%7} 2715l MRS HAx]o] IDCC 9203 -2 10%
AE3e] 37°CAA SAITE WiFEE F, biles H7FIA] ¥
2o Ao vlaste] AEES Al

oFe| 3

IDCC 92039] 542 $]3] 16S ribosomal DNA %17]A]
d ML 7|22 3 AFRAEH AFEE AAEH. o
E 94, Escherichia coli®] 16S tDNA A& vjeto =
primer(Forward primer 5-GGGGGATCCAGAGTITTGA-
TCCTGGCTCA-3', Reverse primer 5-GGGCTCGAGTAC-
CTTGTTACGACTTCACC-3)E A12tgt ¥ IDCC 9203
genomic DNAS- $%3}3 PCRE. 16S tDNAS 553l
q7IMEE AR A o *1% 7|uke. 2 NCBIS)
BLAST program®& fAMdo| ¥ Lactobacillus T552]
AIES A3 Clustal X (Des Higgins, Germany)2.
=y Za‘aé Ar 3 F AZRAHTE AL Saito 52
neighbor-joining HFY 2 & 1 YA & FelalsioH18]. =3,
BLAST 2 program- ©]-43 AAHE Ao 2 TYF
o £3l= MIER] AEA S vlaskict

M| Ztd

A ZHA3E E)lsl] $18tke] disc diffusion method

£ ARk e A 74 B4 FahilAlE MRS
agar(agar 1.5%)% #7 90 mm petri dishel| 15 mL #F
Blod bottom agarE- 9HE-11, MRS agar(agar 0.7%) 20 mL
o] IDCC 92039 BH%W} 1 mLE &3} top agar 4 mLE
bottom agar $loll ¥5-3] A=3|gic). A7 285l 19
229] Sensi-Disc™(Becton, Dickinson and Company, USA)
2 gax 9o &8 ¥ anaerobic jar(BBL, Becton,
Dickinson and Company, USA)ell Te} 37°C wjj ¢f7] ol A
24217 wiokslgict. wieke] FaEH FAYA| H2z Tl
FAE FaY AL FAs S Adsidd

S. typhimuriumdl| Chst &y &3

F7 AP APFSZ IDCC 9203, L. acidophilus,
L. fermentum, L. reuteri, L. rhamnosusS AH-31 3L, A|A]
T2 S typhimurium KCTC 20542 AH8-515ich. Al#
& MRS AAA A 37°C, 18X)7F vlekst F AR}
o] AhEalS 71351913, 10% HCI 10% NaOH —&°l1 =3
ARgEte] pH 4.05 pH 7.00.2 7p2} 233 AASd-S st
g A4 AR eE e 2T /‘l‘ﬂﬂ'—e— woF
814 & MRS HARAIZ lactic acidE ©]€3}e] pH 4.0
o2 FAg A|R9} 10% NaOH £4-& A3l pH 7.0

ZAg N85 2A 3. £019 474 AR 1 mLg}
BHI HAMA] | mLE A% WAl S. typhimurium KCTC
2054 WiOFN-E 10%(viv) HE3LL 37°CellAl 8A17F wlokat
% 5. typhimurium KCTC 2054 445 SA s

In vitro S35

Caco-2 cellsel] W3 F-25 A2 A PF2E IDCC
9203, L. acidophilus, L. fermentum, L. reuteri, L. rhamnosus
E A3l R, AA T ZEE S, typhimurium KCTC 2054
£ AHg3isle F3e AR AT S oyphimurium
KCTC 2054 Z47ke] H-3% RS vlwd AY, AldF S
Caco-2 cellsell HA HFAZ F 8. ryphimurium KCTC
20545 H-FA)7)= AlE, Aldd3 S. nyphimurium KCTC
20545 Aol M3l AYH L2 FAATE= AE F 3
7HA] wp oz FR3Ele] 2183]13iet. Caco-2 cell monolayer
= Caco-2 cellss 10%(v/v) fetal calf serum3} 20 uL/mL
9] gentamicing A7}t Dulbecco’s Modified Eagle’s
Medium(DMEM, Hyclone, USA)ol| 1.2 x 10° cells/mL 5%
2 A F3}3 six-well tissue culture plate(Becton, Dickinson
and Company, USA) well 2 1 mL £531] 797} wiokst
3%, phosphate buffered saline(PBS, pH 7.2)22 23] A%
sle] A z3lede). AT LS. typhimurium KCTC 20544
A= 27 MRSeF BHI Wi 10 mLE 4-Relsle] &
AZ 3]sl PBSZE 23] A2 vk 1 mL PBSell A&
g5} gerum-freedt DMEMo| 1 x 10 CFU/ML =2 3]
AMzlo] A8t BE HRE 37°C, 5% CO, 7oA
AN BT AJFH-E MRS HHujR| oA AFPE 3H
8} S. ryphimurium KCTC 2054% BHI 3 hj x| o] A
EA sty

MBS typhimuriumel £3ts H{D

A& D S typhimurium KCTC 2054 A& 1 mLE
Caco-2 monolayeZ} A% 7t wellsol] ¥ 90%7F HhEA]
#At v F AEHE AASEAL Caco-2 cellsE PBSE 2
3] A ste] FAEA A2 AlETE U S typhimurium
KCTC 20545 AA3IH. Caco-2 cellsol] F2H A4 o
S. typhimurium KCTC 20548] AF5Z A 37 93l



Tween 80(0.04%, wiv) 1| mLE 7}3te] Algd 2 &
typhimurium KCTC 20545 3|$:3liet. Aldd 2 S
typhimurium KCTC 2054¢] Caco-2 cellsel] v 3t #3282
ok zro] AlAlsldct.

Caco-2 cells F2&(%)
= [F3 #5120 A x 100

ABlg Mx{zjoll WE S typhimuriume] £&3s Hot

Al A2 1 mLE Caco-2 monolayer’} A E 7+
wellsell 3 6027 ¥RAI AT ¥R 5 A3& AA3}
I PBS Z 23] AlH3 T3 S yphimurium KCTC 2054
AR | mLE 7I5kd 9087 uhAIZE. HETCRE A
T A& A DMEME | mL Aejsl $UslA uh&
A7}, vhe F AFZAS A AHFIL Caco-2 cellsE PBSE
23] MN&sle] FFA=2] ok S, typhimurium KCTC 20545
A 753} Caco-2 cellsel F-2% S. typhimurium KCTC
20542] FE 2337 Y8l Tween 80(0.04%, wiv) 1
mlZ 7}8d S, typhimurium KCTC 20542 338153}, .
typhimurium KCTC 20549] -2t A3)&-2 oh55} 7ol A
Akl

S. typhimurium 52 23&(%)
= [1 -8 AYA ] S, oyphimurium F-& T/
DMEM 2|29 S. typhimurium F-2F )] x 100

AET2E S. typhimuriume] SAl F3f(coincubation)d] ME £
&= HIE

A EF A& 1 mL S. typhimurium KCTC 2054 A]
2 | mLE 27 33§5}3 Caco-2 monolayer7} A H
7t wellsel] 3 | mLE o] 9087 vks-AZ} =
T2 AR AEY Wj4l DMEMS 1 mL AR A
22 sgdet vk F RG-S AASAE Caco-2 cellsE
PBSE 23] AMAstey FaEzA 4> AlgTH s
typhimurium KCTC 2054% #| 7 8}31¢F. Tween 80(0.04%,
wiv) 1 mLE 7}8}ed Caco-2 cellsoll 3% S. typhimurium
KCTC 20542 3|slal A4S SAsIAT. S syphimurium
KCTC 20549] #-42 sl &2 A37]9} o] AAks}sdtt.

Period adaptation  ampicillin

Week 0 05 15

Feces sampling & A A A A

sample administration
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In vivo & HM&M % salmonella 845 AMis

IDCC 92039 in vivo & AZA], salmonella A8 A%,
o2 7|22 He| oI F-F 3757 915k Plant S(17}0
S wEsle] 8 AYE Asid. A5 45
#E ICR vF-2F AT 5ol ARgslgld). Algdees
IDCC 9203 Fd5-, L. rhamnosus 5=, FAHES 538}
A & HE2E 5T F VIFSE S AlPEoE AN
e ARRE 5402 21 AR 24 (1% 10" CFU/g)
sl ARRSIIE A1 F 672, A 0577 A
89 H-e7|E 319.em oy 1572 ampicillin 54 7]
ko2 wid 04 g8 ampicilling 81 ¥el A
atalet. o 277 Ak Fo17]7k 22 IDCC 92035
L. rhamnosus S7371% g 850 4lo] miY AF (g
25 mLAET)A adeh HE2FE A 94l 4 BE
A 0.1% GAEHE THEAET FHE AHE3. Ak
T 595 $a83 F 2.557h ditHel ul s A5t
ach A AlR7|7E St vl 23] 7k Al FelA £
£ 348l salmonella®} lactobacillis] 55 22t SS 3
A2} LBS HIuA 2 SA skt

=3 Fol8 lactobacillizh o2 A7) 2 Ho|HEA] 2l
7] 98l AlE FE F AFETES At vA 11,
Yool 22E& HEF3I3 LBS HIAE AE3ly
lactobacilli #5-& &4 3]t}

2% % 0¥

ik 22
Mg, 7] A AR Z2]ell M AT 25 o] ue] B

oJofol2 e BHg A)Fslal LBS FIhil=| (pH 4.0, 0.3%
bile -l =23k F 31359 S Hesdd &
A" A Fo\A Salmonella typhimurium KCTC 2054
ol thgt gFHe] $<3k IDCC 92033 AWHslgirt(data not
shown).

=Fo| 8
ARl IDCC 92038 FAMYE3H Wy o= 43| 9
sled 16S 1DNA HF71M Q& A ZA ¥ 1,531 bp

follow up dissection

33 6

— a
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Fig. 1. Experimental schedule for in vivo experiment. The administration period for each experimental group is shown with a heavy line.
Each experimental group was treated with skim milk, L. johnsonii IDCC 9203, and L. rhamnosus for 2 weeks, respectively. The deltas indi-
cate collection of feces from each experimental group (two times per week).
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Lactobacillus helveticus DQ123580

Lactobacillus suntoryeus AY445815

— Lactobacillus gallinarum AJA17737
Lactobacillus ultunensis AY253660

[ Lactobacillus kitasatonis AB107637

— Lactobacillus sobrius AY700063

Lactobacillus kalixensis AY253657

Lactobacillus jensenii AF243159

™ Lactobacillus gasseri AF243165

0.01

Lactobacillus johnsonii AJ002515

Lactobacillus johnsonii IDCC 9203

Fig. 2. Phylogenetic position of strain IDCC 9203 in the genus Lactobacillus based on the 16S rDNA sequences. The tree was rooted
with E. coli and constructed using the neighbor-joining method. The bar represents 0.01% sequence divergence.

77]2] %37]49< NCBI®] BLAST programs- o}-83}e] A
EAS vladt A 992%9 AFEZ Lactobacillus
johnsoniiZ- A=A HFig. 2). WA £ QFoA] Akt
IDCC 9203 T5-E L. johnsonii IDCC 92032-2 %3 3}9]
tH(GenBank AY862434).

LHAM S LHEELH

L. johnsonii IDCC 92032 pH 2322 H A3 MRS ¥
AR oA 221 2F ikl o oF 81%2] AEEE HAL
™ bile 0.3%Z 471 MRS AA NN 547k wioFslS
o oF 57%% AEEE Ao 354 AvlE pH 2.0 |3}
o] ZRAH ol AT S E A F 23417 B £ 2
3] =e] pH 2.0 o|Al A& FAM& 9, L johnsonii
IDCC 92032 Aba} F5oll gt iAdo] Qle] $Abtel| A
A&7l ¥& Aoz 7dEg.

g =y
L. johnsonii IDCC 92032 B-lactam A €9 A

Table 1. Acid and bile tolerance of L. johnsonii IDCC 9203.

penicillin 5ol HallA= 2pAlE VeI, aminoglycoside
Alde] 3A)Ael gentamicin, kanamycin §<l& WA-S o}
el glh(Table 2). Danielsen 5-¢] 4233} lactobacilli 343
A A Ao} FE AR, L johnsonii IDCC
92032 tetracyclineel]l WAS 2= EA | I%HHS].

S. typhimuriumdll thgt 2Ry

AT S. typhimurium KCTC 20549l 3t 3F8&
Hryapr] fste] Al wioFei Aol gl BHI A uj
2ol S. typhimurium KCTC 2054% wjeFspa A Ad4E
ZA43deh AFE NN pH 4.00& AH-RE AT 8.
typhimurium KCTC 2054% 107 CFU/mLS|A 10° CFU/
mL2. 748 dbe, pH 7.022 243 A|fT v 9o
A= 107 CFUMLAIA 10° CFU/mLE. 718191, Ald
7bol| & ol 7} ¢S TH(Table 3). =8 HEFLE lactic
acidS AH31e] pH 4008 24§ MRS HAIRIE A3
T kA FA8 dFRAE Vepf gl e, pH 7.0
MRS YA 2= SFEANS vepiA] Z3ch sk d S

Acid tolerance!

Bile tolerance®

logp CFU Survival ratio logio CFU Survival ratio
pH7.0 pH2.3 (%) MRS MRS+0.3% bile (%)
8.47+0.01 8.38 + 0.03 81 8.36+ 0.04 8.12 £ 0.07 57

! Acid tolerance of L. johnsonii IDCC 9203 was expressed as survival ratio of L. johnsonii IDCC 9203. Survival ratio was represented as ratio
of the number of CFUs observed in pH 2.3 condition to the number of viable cells in pH 7.0.

2 Bile tolerance of L. johnsonii IDCC 9203 was expressed as survival ratio of L. johnsonii IDCC 9203. Survival ratio was represented as ratio
of the number of CFUs observed in the presence of bile to the number of CFUs without bile.

Each value in the table represents the mean value + standard deviation (SD) from three trials.



Table 2. Antibiotics susceptibility of L. johnsonii IDCC 9203.
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Antimicrobial Disc conc. Clear zone Interpretative zone diameter (mm)
. Result
agents (ug) diameter (mm) R! 2 g3
Amikacin 30 6 <15 16-17 18 R
Ampicillin 10 22 <12 13-15 16 S
Bacitracin 10 12 <15 16-17 18 R
Cephalothin 30 30 <i4 15-17 18 S
Chloramphenicol 30 18 <13 14-17 18 S
Erythromycin 15 20 <13 14-17 18 S
Gentamicin 10 6 <12 - 13 R
Kanamycin 30 6 <13 14-17 18 R
Nalidixic acid 30 6 <13 14-17 18 R
Nitrofurantoin 300 18 <4 15-16 17 S
Ofloxacin 5 6 <13 14-18 19 R
Penicillin 10 30 <19 20-27 28 S
Polymyxin B 300 6 <8 9-11 12 R
Rifampin 5 20 <i4 15-17 18 S
Streptomycin 10 6 <11 12-14 15 R
Tetracycline 30 7 <l4 15-18 19 R
Vancomycin 30 18 <14 15-17 18 S

! Resistant, 2 Intermediate, ° Sensitive.

Table 3. Antibacterial effect of lactobacilli cell-free cnlture
supernatant(CFCS) against S. syphimurium KCTC 2054.

Table 4. Inhibition of S. typhimurium KCTC 2054 adhesion to
Caco-2 cells by lactobacilli.

S. typhimurium (log;oCFU mL1y?

LAB samples’
CECS (pH 4.0y  CFCS (pH7.0)
L. acidophilus 524 £0.17 9.15+£0.22
L. fermentum 573+0.14 9.97 £ 0.08
L. johnsonii IDCC 9203 5.01+£0.22 9.32 + 0.09
L. reuteri 5.65x0.10 9.00£0.32
L. rhamnosus 5.90 £ 0.30 9.70£0.11
None (MRS} 534 £0.25 921£0.20

! Lactobacilli were grown in MRS broth at 37°C for 18 h.

2 Antibacterial activities of lactobacilli were represented as S. typh-
imurium KCTC 2054 viable cells in lactobacilli CECS (adjusted to
pH 4.0 or neutralized to pH 7.0).

Each value in the table represents the mean value + standard devia-

tion (SD) from three trials.

ZIA 7Y FFHo] 2AHE HAAE £ o, dFiae
lactic acidE- ¥|E3F §7)AF A L2 <13 73} Alx
d ZALoE FHHH.

In vitro F&s

7z} AL Caco-2 cellsd] FFAZ] AgAlE= L
johnsonii IDCC 92033} L. rhamnosuss < 4.5%%] F-2&
< X QI L acidophilus, L. fermentum, L. reuterix 4%
mjatelgi}. 2+ AJFTE Caco-2 cellsel] =iA] F-FA)7] &
S. typhimurium KCTC 20545 $ZFA)71 24 L. johnsonii
IDCC 9203°] S. typhimurium KCTC 2054 -3 = 8]&
4% 7V B3, L. reuterts 84%2 VA RAdet, =3t
zvz+el X¥F S. typhimurium KCTC 20545 FA]9)

Inhibition of S. ryphimurium adhesion (%)

Strain
Preincubation' Coincubation?
L. acidophilus 39.0+75 31.5+30
L. fermentum 35223 26,6+ 2.1
L. johnsonii IDCC 9203 74.0+4.5 47.1 4.1
L. reuteri 8422 51x14
L. rhamnosus 68.5 £6.9 37328

! nhibition ratio of the adhesion of . typhimurium KCTC 2054 to
Caco-2 cells preincubated with lactobacilli was represented as per-
centages compared to the control (without lactobacilli presence).

? Inhibition ratio of the adhesion of S. typhimurium KCTC 2054 to
Caco-2 cells by coincubated with lactobacilli and S. ryphimurium
KCTC 2054 was represented as percentages compared to the con-
trol (without lactobacilli presence).

Each value in the table represents the mean value + standard devia-

tion (SD) from three trials.

Caco-2 cellsoll F-FA| A& W L johnsonii IDCC 92039)
47%2) B-& AL Byow, L reuteris 5.1%2 W&
2z 4L Jepl vk (Table 4). L johnsonii IDCC
9203¢] S. typhimurium KCTC 20549) ¥-3-8 As)si= 2
= L. acidophilus LA16) 13 &4 Aldo] eukaryotic
cells? F-25= 7& A3l= Bemet-Camard 58 ¥ %
o} A3

In vivo & &M % salmonella 4] YAXls
L. johnsonii IDCC 92032 micedl| Foi3le] Aol A3
 $FF salmonellad] 453 JAIslE 58 FlsA
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o}. Fig. 3(A)IAM B e} o], 2379 10° CFU/g
feces®] A fakte] AEFNH ampicilling 22] 3}
10* CFU/g feces 522 A A3}, L. johnsonii IDCC
9203 Fo] Fol|= 10’ CFU/g feces TF7HA frAkto) &
71t en Fo Ft Foll= 2557H4] 107 CFU/g feces
55 FASKIE ¥IZg T L rhamnosuss Fo1 5o
£ 10’ CFU/g feces TF7H] F7181o0t 7o 55 F 27
AHE] HAEH A Qo B3 FARRS FoidhA] o o
Z7-¢] 7% ampicillin ;8] 2 10> CFU/g feces 502
AAR ol F AL HEHA gkt /AL L
johnsonii TDCC 9203¢] mice®] AHlto] obd 9% =i+
ol x|ut shAYA)9) ko R wekyl BN UA 7|2
7 Aol AAtsle] Al 4 gl AL njdin.

=38} L johnsonii IDCC 9203 miced] Al AZapmiA
salmonella A5 94 T5-& M. Fig. 3B)eIA X
= ulgl Zrol HL7)ol] mice?] EHo A salmonellaZ}
10° CFU/g feces 202 &9l 00}, ampicillin Fof ¥
10? CFU/g feces7HA| S48 714840}, Ampicillin F<
£ Fsly L johnsonii IDCC 9203 o3t 157 F2be]
+ salmonella”} 10° CFU/g feces7HA 32]81%1.004, Fof 2
FR)o)l = 107 CFU/g fecesZ 74231901, Fol 28 Fox
A4 grolA 10° CFU/g feces 571 7HAsiant. vl
T L rhamnosus FA7NA = salmonella F57}F 3
10° CFU/g fecesellX 107 CFU/g fecesZ 7tAslgon],
o Fob 15 Fel = 10° CFU/g feces7HAl wrolgl o} o] %
107 CFU/g feces® Ab53le] A1&Hql As)&AE eplA]
3}, L. johnsonii IDCC 9203 Fo Z7]ol|& ampicillin
o] o3koz AAFHQl o] FIH AHelA salmonellaz}
galA FA 8k A9k, o] F L. johnsonii IDCC 9203¢]
mice2] Aol A 23le] $4]5PHA salmonella $-4] 0] A A
" o= FHddo} o] L johnsoniZ} S. typhimurium3}
A3t} Abghe] A Aol R-Asle= AL At
Tuomola 52} Ae} FAIEFITH25]. Styriak 52 AT
9] AL It 2 F A A9 extracellular matrix
(ECM)8} #le] gl o2 B usleldH22]. ECME AF)
AF 9} M ] F7bo) HiE T AdlEA 222E,
AU ol A Al ECMo| xEHY o8 nAEE
o] ECMel #-& 5o} 719S frtalA €t L. johnsonii
IDCC 92032 ampicillin®] %822 =¥ ECMe) 34
T A FAslT FAge N Bt A
AR Al B 4 9lu

A& ARl L johnsonii IDCC 92033} mice AR At
o] B2 A2 A HeAE TRl 98 AlH =2 F
miceZ A3k vl D 7+ 2AE HE3 Y HAS AFH
3}t LBS JhlA S ARl fAabtE: Eqlsh A3 o
L ZAME AR HEFA] g8)vh(data not shown).

B g7 ¥ L johnsonii IDCC 92032 A4
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Fig. 3. Effect of oral lactobacilli administration on the change
of fecal counts of lactobacilli and salmonella. Mice feces were
collected twice a week during in vive experiment. Lactobacilli in
collected feces were detected with LBS agar (A) and salmonella in
collected feces were detected with SS agar (B) : 0~0.5 week, adap-
tation; 0.5~1.5 week, ampicillin treatment; 1.5~3.5 week, sample
administration; 3,5~6 week, follow up. WE; Blank, O; L. rhamno-
sus, @: L. johnsonii IDCC 9203
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