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Table 2. Pathogens-related reference depending upon Caco-2 cell

Pathogens References
Listeria monocytogenes Mounier et al., 1990
Enterotoxigenic E. coli Darfeuille—Michaud et al., 1990
Salmonella typhimurium Finlay & Falkow, 1990
Vibrio cholerae Panigrahi et al., 1990
Cryptosporidium parvum Flanigan et al., 1991
Entamoeba histolytica Rigothier et al., 1991
Rotavirus Svensson et al., 1991
Reovirus Ambler & Mackay, 1991
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Table 1. Inhibitory mechanisms of probiotics against pathogens at gastro intestinal tract

Items Factors References
. Organic acid Duffy et al., 1994
S{gi‘r’\o”agf Anti—-pathogen materials Lehto & Salminen, 1997a
er Anti—rotavirus materials Fukushima et al., 1997
. . Cytokine secretion Miettinen et al., 1996
(lmmsl‘};:gl—”ag?e?nioz:tion) Phagocytosis Hatcher & Lambrecht, 1993
b Increase of specific IgA Lee et al., 1993
Inhibition of Adherence of pathogens Bernet et al., 1993
(1% Gut mucosal barrier) Penetration of macro—moleculesKaila, 1993 Kaila, 1993
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Table 3. Adherence factors of lactic acid bacteria to Caco-2 cell

Sources Factors Remarks Refferences
Glycoprotein Mucin, collagen Yamada et al., 1996
Aleljung et al., 1994
Glycolipid Lactocylamide Yamamoto, 1998
Enterocyte Lipoteichoic acid Op den Camp et al., 1985
Brush border Microvilli Sarem et al., 1996
Mucus Enterocyte membrane Mikelsaar et al., 1998
Tight junction Penetration Hochman & Artrusson, 1994
Fermented supernatant Secreted protein Coconnier et al., 1992
Cell surface hydrophobicity Negative charge Perez et al., 1998
Bacteria Cell membrane Glycoprotein, glycolipid Lankaputhra & Shah, 1998
Inoculum size Capacity dependance Lehto & Salminen, 1997b
Strain specificity Strain~specific Lin & Savage, 1984
The others External pH Acidic pH Greene & Klaenhammer, 1994
& othe Enzyme Chymasin, pepsin, trypsin Greene & Klaenhammer, 1994
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Balance of intestinal flora

Function of intestinal flora

Influence on the host

Bacterial ~ Bacterial group Beneficial effect on the host
counts per Vitamin synthesis
gram feces| Bacteroides Protein synthesis
Assist in digestion
Eubacteria and absorption
10° - 10" [ Prevent colonization — | Preserve health
Anaerobic cocci of pathogens
Stimulation of immune
Bifidobacteria response Diarthea
Constipation
Harmful effect on the host Growth inhibition
Escherichia coli Intestinal putrefaction Hepatic coma
Streptococci (NH;, H,S, amines, Hypercholesteremia
10°-10° | Lactobacilli phenols, indole etc.) » Hypertension
Veillonella Carcinogens/Cocarcinogen Autoimmune disease
Toxins Cancer
Hepatic dysfunction
Clostridium Immune suppression
perfringens Pathogenicity J \
Staphylococcus ﬁ
aureus Enteritis
Proteus Stressor : Administration of Oppotunistic infection
0 -10* | Pseudomonas antibiotics, steroids, immuno-
aeruginos suppressants etc., radiation
therapy : Aging : Operation

Fig.1. Relationships between the intestinal flora and the host{Mitsuoka, 1969)
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2) Bernet et al(1993)
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(enterotoxigenic E. coli, ETEC), *§-243 ti -2 (enteropathogenic E. coli, EPEC), diffusely adhering E. coli(DAEC)
s} Sal. typhimurium FF 50| 5% 9& e 2 Caco-2 A X Pzl AL AAshe A= Bz oS
o] Bif, breve 49} Bif. infantis 1 T35 FoZol| 2J& 3| A enteropathogenic E. coli, Yersinia pseudotuberculosis,
Sal. typhimurium Z52) Caco-2 X & sk 222 ve{ Aot

4. H|OjARO| E, coli O157:H7 Mg & Z Ax|

(1) E. coli O157:H7
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(2) HIE|IH AR E. coli O157:H7 A & 2t
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Zzulo)oE #F7}F X8 ARE YERE T8 7|0 g BzhEo] Atk

]9 ) AF-E Escherichia, Clostridium, Eubacterium 53 22 -3 v &2 4994 vl ohg}t ¢ o}
9 22 S ZE PAE A4 Ao B Atk mIFHUAT E. coli 45 A 2A& 2oksta it 24 QY
off W& Y& pH, E. coliZ} A4 8} Y= ammonia®l £o} W o] &, FFER A4 Holz il & Aok

1) Namba et al(1981)

oG8 Bel a0 v A XY B85 B3 T5 A guinea pigd] BHF7l thal A A58 A3, lysozyme
3} pronase S 17 A T-Foi & Ag)To) APEH 02 g ol ]s)A A X B Fo] F7FE 91 2.H, Bif. longum
Frol AEY B E] ATFFodd i A Bt go] FIHHEAEY ol At g E AR EHE
%9 peptidoglycan®l] 213 2 0.2 FAH AT B st

2) Anand et al(1984)
Bif. bifidum 1452 T3 7} Staphylococcus aureus, Bacillus cereus, E. coli, Pseudomonas fluorescens, Salmonella
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typhosa®l] thato] FF2H8o] 9I-&& BT o] 52 ol ¥ T H§-9] Ao] W pHoll YT Ao 75
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3) Meghrous et al(1990)

v g AFo] o2 F9 Bifidobacterium, Clostridium, Lactobacillus®] tiaiA FF&EE AT,
Pseudomonas, Klebsiella, Serratia @ E. colis} 2 Gram 54 9] w] &0l 28-S 814 Zatha HH3I3
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A7 3] DY
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A= E, coli ZHd ol o3t 7 9] wo]8490] peptidoglycan Fo7°ll 2lal A S2EThT 3Fich
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B Ze) WE NN G 8 As), B9dFH 59 20 F 2 ALHE A0 ARDL TR
in vitro A 8-S E3lo] R T2 ulo] 9 8 FFE E. coli 0157:H70) A ool F&sh= A& A 8ic) Jejut =
Zujo] Q8 F#9 7 A EH ] RAAT WATY FAE U ERA/IHS YR UK YL ATEF

3to] &) Ao} gt
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)
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vl AF0] E. coli 0157:H7¢] A% D A& g JAan7t QA g ghetatr] s34, st 273
E. coli O157:H7& £ vl ge we) oAl &3}, vl A7 Caco-2 ME Ao upd oA 53} 58 ZAKSH
ot} Bif, infantis K9 Z%9} E. coli 0157:H7S& B £ kst wjokA) zte] @& pH, 7, FEHo}
sere 2439}y, 7 A3 wjoka) ko] A FE o] Bif, infantis K9 750l 2 &M b £ o] B =HA E. coli
0157:H7¢) F4E 373] A o2 vehyrt, 8 ¢Euol 32 E. coli 0157:H7 GEH|% Al 5ol v
A Eshujok A| B4 gAIZH o) e ZAHE Ao F B o, u]FEHA | E. coli 0157:H7°] BA3te HE
UolZ o] g3l o2 gEglch Bif infantis K9 58 E. coli 0157:H7 P4 FF5 B &A7]1E 28t
Caco-2 A Eo) 23 BN AL ul, Bif, infantis K9 FFE B A7) o] Aol fAM B2re-S vehiin, W
of| Bif. infantis K9 #57} 2A17+ Ael] vlg] A 2= o] 914 Woli= E. coli 0157:H7 P4 72 A &-&0] 2.6%°14
1.86%2 ZAE= A3e Bty 2302 ng AT E. coli 0157:H7° tidt A5 2 J& AAE HES
Az}, A4 A EIE v AT A BB ARE o] JaiA pH 4.40 o]5tY W A& A3E BYPLH,
H) 3t AFH E. coli 0157:H70] B2 298 FAs}A o] &8k gt vlgjrage] $A4H 22 H o] HIE W E.
coli O157:H78} BZ-&0) Ast== A& Vet Table 4).
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Table 4. Changes of adherence to Caco-2 cell depending upon reaction step during mixed inoculation with Bif. infantis K9
and E. coli O157:H7 P4

Reaction . lnitial count Adherence
methods Strains tested (cfu/well) cfu/well %
A Bif. infantis K9 1.1%10] 1.9%10? 1.73
E. coli P4 3.7x10° 9.8x10° 2.65
B Bif. infanits K9 1.1x10’ 1.8x10° 1.64
E. coli P4 3.7x10 6.9x10° 1.86
c Bif. infantis K9 1.4%x10" 1.6%10° 1.45
E. coli P4 3.7x10’ 1.7x10° 0.46

Aiinjection to Caco~2 cell at the same time
BiE. coli O157:H7 after injection of bifidobacteria(before 2hrs)
C.Bifidobacteria after injection of E. coli 0157:H7(before 2hrs)

5. BiDHAFO| rotavirus 48 L ZUE Ax|

(1) Rotavirus

ZEHlolR] A 1973 WAE o] 7 AR, NEEAT, FATE 7HeA 41 AR o2 3h e F¢ vl
20l FHHAA AARAZ)HWHOYE ZEtolel2 299 Rt 43 oA ¥ oS 98 A7
Az A1 Y= Aotk A o EA0] BARE BAL F AFA A} 80% AERE v RO 25
o= A 74 20-30%S} vlo)F A 70-80%2 £.3]2] vlo)gjaido] o njgo] Y & AAoIth

Atgs B2 QlojA} Zeplolg As A FRA L] A2s o] Ak Tk receptorel] idtol e EEi It
9217k M cell, 24 3 brush border®) lactase &2, Fe receptor?} 9 7] o] Boidlhs 2102 F2drh Zeplolg A
7relo) SaiA B Aulof o)4k 715 0] WAE = ZEhol2AE 2% SR e %8 AT A3t
o] HARES 3Al7)n o YR2 9 o)A FF QA oA ol Zehitolea A AT
Z7bol AgEct 28 B2 fole] Zehutolg A 2t of vt F 2.8 o -2 A v A H (gut mucosal barrier)&
Zstahs Zlolth, Al Azl b e TS AT F AT FHE JAND F9eH 1232 3P A
AR X gof ot

QA oA o] Zelol A 7Y BE 8 2% Adoln 74 713E g g FHE §lAle 2, JE
-2} whole) A2} phage7} host celie]) A S F RNATO) A58k wido] F2A] ulojei Ao alFql Zehufely]
A& VP48t VP79l 8IA host cellel 239 F ZeputoleA AA7E ARotA €ok oM 2gd Ax A
@7 A7) 218 rotavirus particles endocytosis$} direct cell membrane penetration®l} 2] 84} Al Lol ol
7 Aoz Wi Ath

ZEpolg AL RS 5] Y& Balo] ALH ) fA, Fore] F@el treE serotypedl] A §E FHE
Zojal= o ofg]go] Yoz WAl sk A Fol| o Fo] Fof ek Ed that serotypeell oA & A
& FE38] Fy sk Wik olggo] Utk 1HEE vl Al 2% Zehtelel A e X 5ol AA
7R om§ AU E Fg3] AAE up Yok Ak o2 o]2]d Zehlolg A AP S oAsks WY oRE
2)Z AR o3t uho) b A W Ao ALR R 24, ¢, BAFEE, EAYU T AFHELE
Zehuto|g A0 ARE Wolshs B A7t R w Yk

(2) HlI|{ A 79| rotavirus 21X £}
T Zhjo| Q Bl FANFL upolZ AX HA717E dEHAl7 = R o g A A glrh olel g Zephutolg{ A dA}

B2 R0] Caco-2 Cell Xisdt Rotiz ool 217 43



9| o3} X| 8 of FF o] 45 & TS TN T v A7l

1) Yasui et al(1995)

2] o}l Bif. breve YIT40642 7 TE A A] antirotavirus-specific IgA 2] 1|30 253] T7IH B2 A Zehuloly
A7 ol ant Jiokn B askginh

2) Saavedra et al(1994)
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0|8} 3t AFEL F2 invivo AT S FaA o] oA R 02N F4 B BAEMA fA T B 828 A
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o)) o)at Al &g 273, A AT A o] th g A 5ol JeliM o] FoX = A BE g Fof A% AEo|th

ol9loE o]Ho) gt TEL Ao F ATFoM B o, vy AT AEL FTHAY F w e A F&
Ao 7 oushs o] 7158 RO datg o] Atk 22t TEujo] 0 #F 7} vlo|2j A/ HARE gk 7
22 g 3s] dej A v glok

})yAd du
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o)X= e A8 A theF 2tk Caco-2 AlEE o] 43 F 25 M = crude peptidoglycan®] 3710l
o5 uyg AR FRso] F7hEE A 02 vehgth whdd] Aatgo] ¥ ngu A FFoe o d F
& 7% Yeh)R] 23k ESE. coli 0157:H7Y) A Zol|E o} A Y& v XX k=208 & o, v|griad
429} crude peptidoglycanell 8§ Wi tiAF e A& 57 A3 AZ 22 E. coli O157:H7S F&&& 4
Ao g Wil 2102 gy gk B3 MA-104 AXE o] &5to] Zeptojej Ao gt vlguAd FPEE
o) A 5732 dolr 7] o)A AL S} crude peptidoglycans AEC G4 & B-8iA] ARe3icth. 1 27 Hlg
AT AFFA S crude peptidoglycan®] QA £37} Q1 H .21, 53] crude peptidoglycan] A £3}7} 713
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Fig.2. Effect of live bifidobacterial cell adherence and crude peptidoglycan on inhibition of human rotavirus S2 by AEC staining
AEC : 3-amino-9-ethylcarbazole

PGN : Non-washing
LCM PGN : PGN non-washing after pre-washed live bifidobacterial cell
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o025 7 0 2 Uelstth Bif. infantis K9 T3] MA-104 A X A 253} 2ehtol8iA 2 &1 AR AAE B
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7} Q& 2 02 el thFig2). Wb vyt Aa e 350 A2t 574 24 A AAF T oS
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