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&<t Al FEo| A lactobacilli®} lactobacilli 8% ®iA]7} IL-1B A}
ol 93t IL-8 Al vA&= G

Probiotics= A7 o2& &35 Yehyi= Ao}l9li= organism
© 2 A lactobacilli, bifidobacteria, streptococci &9 A+ yeast
Q1 Sacharomyces boulardi S°] dgl 4EA gk FZHEo
probiotics7} o}EF], {4 Al AFFAT 5 2] A5 A%
o] Xz e} ool m¥rt vk KBt Bad of4 95
of digt A= iy 5o, AA 95S dAete 24 did
M A L vt gl AA ol ool ATAk=E tiEet
(Caco—2 A|¥E)9|A probiotics®! lactobacilli7} IL-18 A}
[L-89] AAAH 1 F3F AsAdGHE = NF-k Bl A& IS
dopral, AA 4SS AAle: =248 9 Baa goirh

Lactobacilli®+ L. casei rhamnosus GG (LGG), L. casei YIT
9018, L. acidophilus HY2177, L. casei HY2743 %5 47}A] dF5
AHEEHSITE IL-89 A ELISA wye=z ZAsola, IL-8
Az AAIEAdES NF-k B &4 %
assay® 43t on, Ik B-a #3)
&3kl EAskqlth. Lactobacilli®] AJEH7E IL-16 o dig
Hbgoll S mAI=A dotrr] fske] YA, formaldehyde

= EA483 LGGE AH&3H3 oM, lactobacilli®] oW 440l
[L-1B ol g WSl FaFs A=A Hel7] fst] LGGE
sonicationd}] ¥ extract®} debrisE  AFESIATE ESH
lactobacilli7} #¥H]3H= Edo] IL-1B o tig wgS Als=X
rolr 7] 9late] LGG Wi WiA(LGG-cm)E AH&at3lom LGG-
cmell E3E IL-1B o gk ¥kg A=l ZHAES FHIH]
£)3te] DNase [, proteinase K T+ <9383 LGG-cm=

A8,

luciferase reporter

N
ox fr

T+ western blotS
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4

Caco-2 AXo IL-18 & A0S wl IL-8 Aol {9
Al S7Fskelar, IL-18 ¥ 303l LGG, L. casel YIT
9018, L. acidophilus HY 2177, 1811l L. casei HY 2745
Zy7y AA A 3RS W= lactobacilli #%X0l Bl#|ste] 1L-8
Aol fFelstAl oA = AL
[L-8 4=t AAIEA L9 NF-kx BY] @A4%=E IL-18
Ay & Z47b 460 L 438 FURsIGlem, olge EAE
o] F7h= AAAT LGGEE vldlste] s At 1L-1
B 93 Ik B-a #3 AxE 2 AE9 Ik B-a
S 100%= S o) IL-18 & Aglstal 1658 A3 Fo
v 81%7F Wl 19%%F Fol AL, 30+, 60+, 18]l
0% 73} Foﬂ 242} 29%, 49%, 56% = 3|5 AT} LGG
5 AAA g T [L-18 & APl W 15+, 304, 60+
A3 F Ik B-a #do] Z+zt 56%, 59%, 93%= 3] o
[-x Ba &3l7F €3] A A= ko FiExos <o

A =] At

LGGY IL-1B8 o 93t [L-8 A oA adt= LGGE A
Al &2 formaldehyde® A st FAE Ao} GA st

H A E S

LGGE sonication AlZ1 § 2]gk debris™ IL-10 o <3t
IL-8 A oA a39= HF oY extractsE AdAadE 7}
A A 9kl LGG debrise] IL-18 o &3+ IL-8484 A

g%+ LGG debrisE formaldehyde® 1A% A5
o EAgstd AAEHAT.
2l&o]l o] 83 47}A lactobacilli®] i <FulA](lactobacilli-

cm)E R5F IL-18 9 93k IL-8 AAS AAlst o,
LGG-cm=<- proteinase K, DNase [ == dx g3l = [L-1
Bol ot IL-8 A A avf= FA=H AL

AR & ATE Ee] A A A9yl (Caco-2 AlE)el
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A LGG7F IL-1B A= 93t 11.-8 AL AAlste= AL el
dqom olzd ayi= HA
E3] o]Fojge= AL o
LGGe] 75 °]F

glom o] ¥ 7bx 49 Yo Az thath

ook

Al g = gt |actobacilli, lactobacilli-cm, 1L-8
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At Al Eol| A lactobacilli®t lactobacilli 8% ®iA]7} IL-1B8 A}
ol 93t IL-8 XA vIX= 9T

AA A AT FF, AR, AR, 827, 49 A
Sol &4y, 94 el g 2ol A3 ¢ (stomach)
Arto g g vhe pH wjiEe] 9% W WEE Iml T 0-10°
colony forming units (CFU) A xe] HAdor AL 9o MidS
xgeta Qo g E w2 pHeF =9 SAIE Wi
ThFstal W@ o Alate] EAg 7Y B 3t s
U WEE 1ml 3 10"-10" CFU & Alxto] EA38tH Bacteroides

=%, Clostridium &5, bifidobacteria, fusobacteria, eubacteria ¢}

2 G714 Aletel 1 tHE(99.9%) S A gt

ST FE EA3E= probioticsyE A o2 FE
el AolliE organisme IS AdHo R ALEEE YR
%9l probioticsi= Akt (lactic acid bacteria) 9148 o]+ Y& U
of AAAoE EAsteE Aol = si7F flvk L 9ol &
TEE S99 AR oxg 2o|: bhifidobacteria, streptococci 59 Al
3} yeast ¢ Sacharomyces boulardi 5o 97 &&EA 9rhb
Probiotics™= #1783 A9t Ao Fd(integrity) S FAIAAFTIL,
Bt A5 AATeEN Y At tiAEE R
= A8, 1 9] ofel 7}HA] ]ﬂ Eote] AA ol 3

v}
==

O
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o] pHE W5+ 7%, A d¥ol E&o] = HEw B9 K %
G X4 F(short chain fatty acid; acetate, butyrate)= A4+l 7]
T, AAEAY g5 dixtske 7le, Ela giA A el xpAst
e Al E(natural killer cell) &3}, X5 52 % IgA 4] S7HE
Fote] WAAE AFske 7ls sol dEA doem, HHe
lactobacilli #5= f17¥ke] Hop o] Fasto] HAA Al
e = = B

Probioticst= w4 AAME dorje ¥4 o] ok¥ X 5o
237 A}t & E9 lactobacillie] ¥l rotavirus =2 A+t
Aol o3 54 A A A AAK(antibiotic-
associated diarrhea)e]™ 0 otu} X g FpHola, FA AA}
oo ¥ W AATES vA 2Ask=dH @b ok E=g
lactobacilli ¥ o}Ye} yeast probiotics®! Saccharomyces bouladii
% Clostridium difficile ¥l 23 ALd 194 g9l A=
of &7} Yk

()
ot

b

o] A probiotics®] EIH}= A
a7F ok @A FASA A5 A W doE
el o]t Ao 1 o

AFell Al lactobacilli ¥ bifidobacteria 5%=7} A% 3L
o] ¥yl Frtuo] Uk g8 stolol M Lactobacillus GG
o] Foe A9 IgAE 77N, & TS AW ds=E A
15}.2 Lactobacillus plantarum 299VE 1L-10 &2 224 AFH
Fol melo]q Faete] A9 (barrier) 7153 ¢ 3 A|71t1 )
F9 gxke] #E FA A 2o A mesalamined} probioticse]
Hlagk = ATolA F o ghel Jake] o)z glom

Ao A = mesalazine $H% Foo] H]3] probiotics?] &

1_?_, >
o

_

oF Mt 2 o2

r (

ol
M 2 oox

K
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Fol7l ARES FodA FAANGHN mE B2EA gdd
(pouchitis) &x}Fe] ) A X lactobacillus ¢} bifidobacteria®l &
=7b fAase Jom ) vy 8dd #xlelA probioticst $]oF
ol BlE) FoldhA £& A8 AYE HITLH?

EXRHor Ao r Aol HESHH NF-k B (nuclear
factor-x B)9J<& FAAE AN =N HATSS doin
o] AZuHe TLR (Toll like receptor)S 53 AT B EA 2
A dor AAEAY, FH 2 AEe] o3 dF
FFele] Bu)E Fa g4 o s AZFEY. TNF-a (tumor necrosis
factor-a ), IL-1 (interleukin-1), LPS (lipopolysaccharide) 2] A}
=2 NIK (NF-x B inducing kinase)®} MEKK (MAPK/ERK kinase
kinase)l 2 9 <1438l g A (kinase) 43S 3 Ik B kinase
(IKKa , IKKB)E &438A1719 Ik B (inhibitor-x B)7} <14tst=w
4] ubiquitination® ©] proteosomeo®l] 93] Fal¥ L, Ik Bol A
o] JAEAHE NF-x B7} 3 & o]F3A ¥ o] consensus DNA
elementol] AEstA Fo=24 ofe] {FHAE transactivation AlA
HHAA G A AE A EelA Aol R YA
Salmonella @5~ (Salmonella typhimurium PhoP¢ or S. pullorum)+<
WA Salmonella w7 93] 28 IL-89 AAdS AAst=d],
NF-k B 42 % <Ixtslsl Ik B-a 9] ubiquitination #8-& <JAls}
o] Ik B-a 7} B35 AL Hgozy IL-8 XS A S

F ol o= Al probioticsell ¥gF of2] A B AFA ATt

e ear 9=l o} probiotics®] FAF A&7 HAA AFS
AAel= 248 W3l ol g A= g F=53E Aol
oo A= hFet AE (Caco-2 A¥E)|A  probiotics?l

lactobacilliZ} IL-18 A=l 93k 1L-89 A =1 F7+ A<l

NF-x B A2 v]Xt 9%% dobuy, A4 45% Ashs

o
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0. Alg 9 H

o
rE

1. Al D AzZujed

AA A 71dg g AYAEYD Caco-2 AIEE ATCC
(Rockville, MD, USA)=ZX¥ &F<F wo} 100 IU/ml penicillin,
100ug/ml streptomycin ¥ 10% & H]€ds} F-Ejotd o] x3he
RPMI-1640 ®jA|(pH 7.4) (Gibco Introgen Corporation, Grand
island, NY, USA)Z 5% CO2, 37CelA wlstgion AxE wjf
plate 70-80% confluence ZEjoll A A3S a3},

2. A8 AR L A

Caco-2 AX2E [L-1B 2 ng/ml (R&D systems, Minneapolis, MN,
USA)E  Absstel HF: APdE=EA IL-8 &S SAsth
Lactobacilli #59] FFel wa IL-8 Y A aH}E Lolu7]
s IL-1B A=A 30 & Aol 4 7}R] #59] lactobacilli & Caco-2
Mo HAAASAT. AVEH IS5 Lactobacillus casei subsp.
rhamnosus (LGG), Lactobacillus casei YIT 9018, Lactobacillus
acidophilus HY2177, Z1¥]lal Lactobacillus casei HY2743 ©]%)t}.
FEE S 1Y) S8 A7 w55 AZad A Iml B 107,

10%, 10Y CFU 9] %2 Caco-2 ¥ A7 st}
3. Lactobacilli 8] %

2v7} ol Lactobacillus 5 MRS (Man-Rogosa-Sharpe) 3%+
uj 2] (agar plate)ol]l ¥iFAIZD = Y= (colony) sHHHE MRS HA|
vl Z](broth media) 10mlol] HA3sFaL 1541 Bt wftsAtt
H A ZL At FRds dAFeR sAste] MRS §Hx v Ao

o
o
wwstel wgd FAFEE Aol Wk oA WA ) A



% (CFU/mDE 389tk 600nmolA  o]¢] &34 X(optical
density) #2 T8lo] WHE AEE w M FEO V|E jow
ol g3ttt A wiA|olA  wigE lactobacilliE  3000rpmoi A

153 dAlEE & ASds AAAT. olF AT 5ol UA
%> RPMI-1640 wiA|®= AF3g F tvhA] RPMI-1640 WA &
Ao Abgs F=(107, 10°, 107 CFU/mDE 34 3ste] Caco-2
A 32 A X813 T

4. Lactobacilli ] ZZ}H(manipulation)

Lactobacilli®] IL-18 o <J38F IL-8 A A a7t o3 2
& Z7fo|| ofsto] oW A Wsk=A] Lolr. okt A A, RPMI 1640 i
Al Iml F 10° CFU %9 LGGE 75T¢ 95TolA 158 7+ &3
gtk =4, LGGZ 100 IU/ml penicillin® 100 pg/ml
streptomycin®] ¥3¥ RPMI-1640 ®jA| 2 &EAS wredc) Al
A, 4% formaldehyde® 4TCeolA 30%8 7+ A gsle] A9 +x2=
DAANZHTE YA, formaldehyde® 1143+ lactobacillis thr] g3
g3Flth. 18]l lactobacillie] oi® 4 Aol IL-18 o <3
[L-8 AAS AAsh=A &olr7] 93te] LGGE RPMI-1640 ¥~
2 eSS "= a1 sonicationdte] 3000rpmoll A 1587 A EE]

Sk & o] & extracts®} =2 debris® 2|3}t
5. Lactobacilli ®l% 8iX](lactobacilli-cm)2] =&

Lactobacilli & WA & ol Ak ERlehs =2 o] IL-
1B o o IL-8 Al o' d3FS wA=A] dolrry] )
MRS A w®jA]o] lactobacilli & stUE HAstar 24 AJzgF
Hj kAl Z] vl S 3000rpm oA 15 #3F AAEEE T 0.2 m
719 pore & 7FA|+ filter (Pall corporation, Ann Arbor, MI,
USA)9 F3A1A lactobacilli-cm & #2]8}%I T}

17



Hj ekl kol 5%, 10%, 15% -3 = lactobacilli-
cm & 27 30 & Aol AR F F IL-1 & A st 12 ARt
By 5 A APE IL-8 & SAsGT ol 2 714
IHo® LGG-cm & AHste] IL-1 o digh wge] Wsts
dofrm ottt AA, LGG-cm & 95TelA 15 & b dAgsiadn).
=4, LGG-cm << proteinase K 0.5-1.0 mg/ml & *]g3s}aL
37ColA 60 &1t RESAIZ T AA, LGG-cm = DNase I 10-120
U/ml & A star AoA 30 &3 ¥-5A1F ) Proteinase K <f
DNase I & ZZ} lactobacilli-cm © H&3 Fo zaArs
B&A45A17]7] 98l 95TCelA 10 #3F dAE HAAHES AA
A =] 3k T

6. ELISA &4

[L-8 AAL M=% ELISA = 7A=3F3 Y. Microtiter plate
(Costar, Corning, NY, USA)°] PBS (137mM NaCl, 2.7mM KCI, 10
mM Na2HPO4, pH 7.4, 2 mM KH2PO4)= 343t 3-1L-8
GAXESAE well T 100 pl 2 Y1 s < =43 Fo
PBST (phosphated buffered saline + Tween 20)= 3 3] A& 3}aL
1% BSA 2 Zg2olAd s, et $¢E -8 (R&D
systems, Minneapolis, MN, USA)S PBST & 343}, 7z} well &
3]A % standard Y EF(10 //,Q/ml)% F71eE & Ao 2 AZE
Fob Wk A AT H-2E [L-8 & biotin & A9} Streptavidin-
alkaline phosphate ©f HF&3F 3o 7AZ38}9ith A& 3o ELISA

Z42 (Gibco BRL)E ©]&3sted 450nm oA &FF s
gataitt.

i, 01N

7. Luciferase reporter assay

18



[L-8 F3dxe] AAIEAAE=9 NF-x B ¢ &A%+ luciferase
reporter assay = =433t Caco-2 Al¥°] human IL-8
promotor (1¥ 1) XX NF-k B Z3HYE 71 luciferase

l

reporter construct &= ¥ 3%8F+= plasmid DNA 0.4 pgd}
transfection &E&5 FHstar HEAs] 9% pCMV-B -gal
plasmid DNA 0.2 pgg LipofectAMINE PLUS (Life Technologies,
Carlsbad, CA, USA)E ol&ste]  AHmA  AAJel]l  we}
transfection 3}t Transfection 3 A|ZF & A| 2 HX| 2 n}Ho]
FaL, 12-24 AZF Aagk oy Adg A A4 mE= luciferase
(Luciferase assay system, Promega, Madison, WI, USA)e} B -
galactosidase ¢ THEE =AY BE luciferase FAETE

B —galactosidase A EE Fo] H AT

Kpnl

IL-8 promoter

pGL2-Basic vector

(5598bp) (1521 bp)

Hind III

LUC

I 1. IL-8 promoter ¥915 ¥3+3}+= pGL2-Basic vector (5598bp).
8. Western blot ¥4

Western blot 418 o]835l9 NF-k B 429 =7 nj/l&E=dl
Ik B-a & A#EEA 319t} Caco-2 A9 lactobacilli ¢ IL-13

2 L-18 g Az & HEe & FASY 50 mM Tris (pH
7.4), 1 mM EDTA, 0.1% Triton X-100, 1 mM PMSF, 25 1 g/mL

19



leupeptin, 20 p g/ml pepstatin ©] SHFEH =doA E3|A]A
AgollAl 30 & ek WHEAIZL $, 12,000 rpm ©llA 20 #3F @44
wElete] s dvhs FHekith —%%EJ S 100CAA 5 &3¢
7FE3 & 10% SDS 7} Xx¥%  polyacrylamide gel ol A
719 %3} 1L, polyvinylidene fluoride (PVDF) membrane (Millipore,
Bedford, MA, USA)o| @ A& o] sAZATE. I & membrane =
5% YA EF7F g% TBST [10 mM Tris (pH7.4), 100 mM NaCl,
0.5 % Tween 2012 30 #3t X}‘;}O}"’ 1:1000 o= 34" 1 =
SHAS 1 AI7F B¢ 14 A7l 3 TBST = 3 3] A|&A3dte] 235 A
2 A= AASFATE. Horseradish peroxidase 7} Z23%%E 2 =}
A [HRP-conjugated anti-rabbit IgG (Amersham LifeScience,
Arlington  Heights, IL, USA)]E 1:3000 22 3]X3}4
membrane ° 1 AJZF &<k HEEAIZ1 & TBST = 10 &%t 3 3§
AlFste] AFEA g2 FAE ASAT. Peroxidase 7]# 0]
k¥ ECL (enhanced chemiluminescence) 89& A2|st & X-
ray dgol FH3ste #Aeiom, 1 A FARE -k B-a
tAl(Santa Cruz Biotechnology, Santa Cruz, CA, USAE
o]-&3} 3t

00{

0.?{_'4 &Hc_),

NG

RE S W82 3 3 o]y myAd Ao o3 Hf +
¥HAkE YER a2z, Mann-Whitney U test & o] &3}e] F+
aw3ke] FAA 740] Ak A4 942 p < 0.05 =
Rk e =

20



m 2
1. IL-18 A=l &3 IL-8 A lactobacilliZ} 7] X+ g3k

Caco-2 AlXo IL-1B & AHgstar 12A17F A3 & [L-8AA >
[L-1B8 & Ak &2 diz=a Al3zd vlste] fostA Skttt
[IL-18 A7 30%4d LGG, L. casei YIT 9018, L. acidophilus HY
2177, 1331 L. casel HY 27435 AAASIAS woll= 2k Alae]
ol AlEste IL-8474¢] oAl #Hlom 107 CFU/ml &X=eiA
247y Ao 96%, 58%, 91% 2 89%7F A HATHLH 2).

Lactobacilli®& Caco-2 A3 imfs}ﬂ 12717 3 & Al
& MRS ghufjAe] w=ste] wigAZlE o AEst] Hes 3
A3ttt Lactobacillis #12]3F Caco-2 HL.Oﬂ tryphan blue <324
S Algeto] gz M2} vl = lactobacillis= Caco—-2 Al

Eo] Aol JFS wAA @Ytk EF Caco-2  AE
lactobacilli® A& star 12A13F A3} i AAsFL A ZE RPMI-

1640 WixZ v} & -1 & A=FsRe wW [L-8 BAFS
lactobacilli& A g3s}7] A3} o] FX¥H At} webA] lactobacillis
Caco-2 AX2] AL JFL v|xx &S B ozl AXe 7|5

AN Bt GG vAA Bk

-
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7 -
6 .
= [[] LGG
E O
2 .l L. casei YIT 9018
i L. acidophilus HY 2177
2 41
B L caseiHY 2743
2 .
1
: Lactobacilli
7 actobacilli
0 10 (CFUImI)
i X - - + + + IL-1B 2 ng/ml

+
a3 2. IL-18 A=l 93k IL-8 Al lactobacilli 7} #]lX+= 9. Caco-2
A E LGG, L. caser YIT 9018, L. acidophilus HY 2177, 18]al L. casei HY
2743 & 747 s E 30 WAl AAAE L IL-18 & Agste] 12 A3 A3t &
[L-8 AAZFS Aok L-18 A=l o8 IL-8 Y FaH
F7tE e LGG, L. caser YIT 9018, L. acidophilus HY 2177, Z18]3l L. casei
HY 2743 & AAAEAS W IL-8 Aol FotA A=Ak

2. IL-1B o oJ% IL-8 A HAIEAAZ LGG7}F v X& P37

[L-18 Aol 9% IL-8 A A 37t 714 2 LGGE ©
&3t LGG 7} IL-8 frdAte] HAEAEE oA st=A] dolr ok
th IL-8 fAAe] AAL ST IL-18 AHesta 8AI A3 &
iz Alzel wlske] 4.68] S7tE e, ol A FhdE IL-8 A
ko] AL AT IL-18 A 3080 LGGE A X339 S
LGG w=d nldste]l JAEder 107 CFU/ml XA A
74% QA= JATHH 3).
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| *p <0.05

N W A OO
T

r *

il ]

0 10° 0 107 108 10°

Relative luciferase activity
(Fold change)

LGG
(CFU/ml)

- - + + + + IL-18 2 ng/ml

a3y 3. IL-18 o 93t IL-8 Ao AALRAA = LGG 7F vx= g8k [L-8
promoter = 7} luciferase reporter construct = X938l plasmid DNA =
transfection A|1Z] Caco-2 Al2Eo] LGG & =¥ E AAA 1 IL-18 & A3}t
ekt o] W pCMV B -gal plasmid
DNA & #9] transfection 84 transfection &< 543t BASATH IL-8
e A EE -1 Al § diEa AEed BlEte] o5
T7tEden, IL-18 5ol Hel| LGG & #AAaUE W LGG s%=ol ¥ sto]
o} A =] A Th.

8 At A3} ¥ luciferase =S

JlN'

3. IL-1B 9l 93 NF-x B A %4 LGG7} 1X= 3k

NF-k B&= 9% &9 T WHAIEA T3 A3S ot dAL
oixtz dHE A Q=Y IL-1B o A=l 2od NF-x B &4%7}
LGGll oJaf A= =A] dolB ittt NF-k Be] 4%+ IL-1B &
Agsta gAY A3 T izt AlEel wlste] 4.3u] FrhEloH,
Z7td NF-x Be] A== [L-18 A7 308d] LGG= xﬁ%x]fs}
AF& Wl LGG s=ol v#ste] dAHA e 107 CFU/ml &=
Hol 75% AA=HATHLH 4).
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*p <0.05

*

RIS RS

9 7 8 9 LGG
0 10 0 10 10 10 (CFUIm)

- - + + + + IL-18 2 ng/ml
¥ 4. IL-18 o 9% NF-x B &4k LGG 7} WA+ 93 NF-x B

Relative luciferase activity
(Fold change)

AR Q=S 7} luciferase reporter construct = ¥33F= plasmid DNA =
transfection AJZ1 Caco-2 Al¥d LGG & FTEH=E HAAX3 IL-18 =
Haste] 8 AIZF A3 F luciferase FAHEE FHFSTE o] Wl pCMV B -gal
plasmid DNA & 7+o] transfection 3} transfection &85 =43l BA3A ).
NF-k B o] &A= IL-18 A § txas Al Hlgte] st F7hE Ao,
olgdA S7tel NF-x B ¢ SAEE IL-18 Fo] Ao LGG & AAAEAS
LGG &5=el nl#sto] oA = A,

4. IL-1B o 93 Ik B-a 3o LGG7} mIX&= 43

NF-k B A& Fol| NF-x B 7} & & o]§ 3l=d #AdAHE=
Ik B-a 9 &3] A LGG 7} J&FS A=A Ldolur] 9]&t]
Ik B-a 5o°] A& o]&3t Western blot < A3} ’6‘}033} o) =+t
AEZY Ik B-a #AHWE 100%=2 39S o [L-18 & AHsta
15 & A3 Fol= 81%7F il 19%% "ol ANz, 30 &,
0 ¥, Zga 90 ¥ A Fole= 2z 29%, 49%, 56%=
3 &5tk LGG & 107 CFU/ml == 30 ¥ Ao Axx|akaL 1L-
1B E AYstdS W= 158, 30 %, 60 % A3 % Ik B-a #wo]
Z}7} 56%, 59%, 93%= 3]E¥ o] LGG 7} Ik B-a 32 ¢443

D
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IL-1B LGG LGG + IL-1P3
[= = [= [= LGG
° c < = £ = = £ = = °
£ E E E E E E e E : (10° CFU/ml)
(= o wn
3 2 S © =) ® © - ® 3 IL-1B 2 ng/ml
IkB-a
B-actin
5 ¢
£ 47 ]
§
a 37
3
' H H
X
1 L
e 000 H O]

Percentage of

100 19 29 49 56 73 78 56 59 93 relative I-kBa level

5

a9 5. IL-18 o 9% Ik B-a &3flol LGG 7} n A= 98, Caco-2 Aol IL-
IBE @502 22 LGG & AAAS IL-18 & AHedh & At M2 AxE
E3AA Ik B-a  Hel FACFHet dixE Al F-B -actin FHGEHHE
o]-&3lo] Western blot & A8&FAt}h Caco-2 AlEo| IL-18 & Agshd Ik B-
a 7} BaEe] 15 # Fole dlF AX Ik B-a AR 19%=2 HasAd7t
Azrol Aol wret FH FBHNeH, LGG 2 AAAst IL-18 & AsAS

W Ik B-a Fsl7h REAoz oA o)
5. LGGY ZZFo] LGGY IL-1B o 3§t vk$o mX&= 3k
A3t LGGE AAATI S = IL-1B A=rol] 93k IL-8 A

A AGA a3t A EQ oY A A (penicillind} streptomycin) =
A AY 4% formaldehyde® TAAZ] LGGE AAX314S o
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= IL-8 A4 oA axrt FAHAT T3 LGGE 4%
formaldehyde & ZAAIZl Fo|= A st = [L-18 A=l o3k
[L-8 A A &37F FAHATHZH 6). dAgsAY FAA,
52 4% formaldehyde® A2t LGGY 4HFE MRS A uj=]

EEEE LR DR

IL-8 (ng/ml)

*p<0.05

LGG
(10° CFU/m)

+ + IL-1B 2 ng/ml

a3 6. &, YA, =& formaldehyde 227} LGGE) IL-1B ol th3t wk-g-ol )X
E 9% LGGE 107 CFU/ml FXor dAsAY 84, & 4%
formaldehyde®@ 2|3t & Z}7} Caco-2 A3 AHA5IALE o]F IL-18 & A=3}
o 12A13F A3 $ IL-8 S SAsIth @423 LGGE dAAE0S W IL-
1B A=l 9 IL-8 A A azp7t 4oy A 52 4% formaldehyde®
A LGGE AAAEIS wi= [L-8 A4 ol a3}t fA1¥ Ak (Heat (75): 75°C
o A 154% %+ ¥X2], Heat (95): 95TelA 15 I+ €A =], Antibiotics: 100 1U/ml
penicillin®} 100 pg/ml streptomycin®] £33 RPMI-1640 #jA| 2 LGG dgdS =
o] 34, Fix: 4% formaldehyde® 4°CollA] 3087+ A7), Fix+ heat: 4% formaldehyde
2 4TAA 303 A7 F 95ColA] 156+ 2F €A
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6. LGG sonication®] LGG2] IL-1B o t3F 9o mx]= g3k

LGGE sonication A1 & #& 3t debrisE IL-18 F¢ 30&#
of AAAIANS W= IL-8 A JAEN oY extractE A |3}
AS wi= [L-8 AAo] AAH A Lt} TS debris9t extractE
2ol AAHAESS wx IL-8 Aol AAFHJTHIH 7).
Sonication A%l LGGEZ MRS A wjx|o] A3} o) vl k=X
Eie=

7 —
6 |
E 57
E-)
£ 4t
@
= 3¢t p <0.05
2 r * *
1 |
0
. . LGG component
Control Extract Debris Extract Control Extract Debris Extract (109 CFUImI)
+ debris + debris
- - - - + + + + IL-1B 2 ng/ml

% 7. LGG sonication 4HEo] IL-1B o 28 IL-8 Aol nx= 93 LGGE
RPMI 1640 x| = et A2 THE 3 sonication A1713 941 &g she] wix]
o o} = EAQ extracte} pellete] debris® 73 ch ©o]5S 247t Caco-
2 Al AAA L IL-1B & Agste] 12413 A3 F [L-8 A FS 543
t}. Extract®} debris &2 debrisE HAAEAS W= IL-88d0] FoatA oAl

H et extractthe AAASAS W= IL-884 0] AAWA gt

7. LGG debris®] ZZo] LGG debris®] IL-1B o thg wk-gol =]
= 9%

LGGE 10 CFU/ml %94 sonicationX]Z]l & debrisE o]
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LGGE z=#tgk Wy 2 o= d 52 4% formaldehyde=
A2tk LGG debrise] IL-18 o 23 1L-8 A4 A @z
LGG debrisE 4% formaldehyde® 13} FA %o} Oﬂ;‘qxz]
st AA AT, B3 LGG debrisE formaldehyde 2 314 A7 %
A= A8 E IL-8 AA oA a37F fFAEATHHE 8).

IL-8 (ng/ml)

No Debris No Debris Heat Fix Fix + LGG
heat (10° CFU/mI)

- - + + + + + IL-1B8 2 ng/ml

a9 8. 4, & formaldehyde *2]7} LGG debris®] IL-1B o th3+ w8 w]x]
= 9% LGGE 10” CFU/ml %o A sonication 3] & debrisE DA ]84
L} 4% formaldehyde® A &3+ ¥ Z+Z} Caco-2 Aol A AR o] F IL-18
= Agsta 12413 A3 & 1L-8 AAHES 5439 Y. LGG debris®] IL-8 A
A a¥+= LGG debrisE 4% formaldehyde® 313t % FAH 0o} 2 st
o AAEE Formaldehyde® 143k LGG debrisE® thAl EAgslelx= LGG
debris®] IL-8 A4 oA avte FAHAch (Heat: 95ToA 157 1+ G,
Fix: 4% formaldehyde® 4TColA 30%7+ A2, Fix+heat: 4% formaldehyde®
4CoA 30%3F AE F 95TeA 16% 2+ A=)

B

8. IL-1B A=d 293t IL-8 A lactobacilli-cmo] "X+ <33k

Ao o] g3 47FA] #F9  lactobaciliEs wWI%AIZl A
(lactobacilli—-cm)E Caco-2 Ao A x|3}e] 1L-18 o 23k IL-
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H A= QIS dotr gttt MRS HA vl whe 3 2] 3}

8 |
A Wl‘c [L-8 AAS AA3A] E3 o} lactobacilli-cm=S AA

2|8k T BT A [L-8A8 S AASHATHIH 9).
Lactobacilli—cm% 2128t Caco-2 A3l tryphan blue 945
Al8el & oz AMEe W wEtg =4 lactobacilli-cm= Caco-2 Al

xol AT FFgE mAA Furk. Tk Caco-2  AlE

lactobacilli-cm= A2 & #A|As3 A2 RPMI-1640 HjA|= H}
Aol IL-18 = A=3S Wl IL-8 A ZFS lactobacilli-cms
A st7] Ay Zo] FAH AT wEhA] lactobacilli-cm< Caco-2
Alaze] A& Gs mAH] s W otydr A2 7lEdE B7t
AAl YIS HA|=

5
30
3

IL-8 (ng/ml)

6 -
5[] LGG T I
Al L. casei YIT 9018 ¥
L. acidophilus HY 2177 |
3 - -
| B L caseiHY 2743 *p<0.05
1 |
0 = = :
o, 0 o, 159 Lactobacilli-cm
No 15% MRS No MRS 5% 10% % (CFUImI)
- - - - + + + + IL-1B 2 ng/ml
a3 9. IL-18 Ao 93k IL-8 AA lactobacilli-cme] ®X]&= <338k U] 7}A
lactobacilli 75 27} lactobacilli-cm & Caco-2 A|¥E vl ko] 5%, 10%,

15% ¥ =2 AAAST o3 IL-1B & AHZlstal 12413 A3 & 1L-8 AAH
Z438lth. MRS wjA] vh& AA A0S W= IL-18 off o¢ [L-8 BAS oA
Al ot lactobacilli-cme AAAGAS W= 4714 FFelA BF [L-8A84&
FoJstA oA skt (MRS: Man-Rogosa—Sharpe Hj#)).
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9. LGG-cm®] ZZo] LGG-cmd IL-1B o thdt whgo m|X]= FFF

Lactobacilli-cmell Z3so] &= IL-18 o tigh vh-g A=
AAE rgsl7] 98] LGG-cmS 9 7FA] WHow xzhel
Caco-2 Mo A 3s}e] IL-18 o 2t [L-8 Aol H A= o
e golr skt LGG-cm= A8 & dAA A st e A st &
%S wel Zo] IL-1B ol 2 IL-8 AA oA axsE FA=
™ proteinase K =<2 DNase [& A3t & X3S W= IL-

8 A A &= FAEJTHH 10).

7,
°| T
E
[=2] L
£
©
s 37 *p<0.05
2 r * * *
1,
0 F . o= oo BN s

<y © © o LGG-cm
\/0 \/0 \/0 VO VO
& Q‘l" &
> N
¥ Q
- - - - + + + + IL-18 2 ng/ml

29 10. LGG-cm9] Z2ZFo] LGG-cm?] IL-1B o ot vkgo nx= 93 LGG
& MRS A wjAell A 24413 WA F 42 LGG-eme B 7HA Wow =
2Zbsle] Caco-2 Aol wiFed ko] 15% Fu= dHH|kth o] F IL-18 & A
glakal 1241%F A3 F IL-8 AAFS FAsdh LGG-emE dAE AU
proteinase K =& DNase [ # 2] %o A3tz IL-1B o 23t IL-8 A o
A &9 A5 Ak (MRS: Man-Rogosa—-Sharpe ®l#], Heated LGG-cm: 95Tl
A 158 7+ €318, PK LGG-cm: proteinase K& 37CeolA 60%7r 2], DNase
LGG-cm: DNase [22 220 A 30&37F #2))
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A= IL-18 = A8 AbgE tidet AlE(Caco-2 AlE)E o] &3t
probiotics$! lactobacilli7} 2 @52 Z7|Hkgd] #Hofdt= i3
A 25 ARlEFRIQ) IL-89] A3} 11 F3F HAH Q) NF-x
2o MR FFES ot HAA dFS JAlste LY 4
ool m gttt
Caco-2 A Eol 47}A] £579] lactobacillis A% 39S u] A
o] Frkol wgste] IL-1B o 213k IL-8 AdE& AT
2). 8711 oty fste] IL-8 Fx AAEAAEE S
A3 LGG7F IL-1B o 918 IL-8 f3zte] [A GAEE A8
th(2g 3). =3 LGGE AAFe AHtranscription factor)?l NF-x B*
o] &dnre A om(2d 4) NF-k B 4= Fol NF-x B7} 3
Yz olF sted #HyE Ik B-a 9 ®EdE JAsI (™ 5).
kA IL-18 A3 Caco-2 AlxEelA IL-8 Al g LGGY
AA = HAa BEHORE NF-« B 429 AdAE 5 oF
o}

%%0

os]
Mo oY B & 4 oo

o4
w

A= As AR T

SRHow, Ao w Aol T NF-k B o|& Fdx&
FA A o7 WSS Q07 =g3 Abek A Abu) A Eol| A
Aolol= HIWYA Salmonella d5% WYX Salmonella -9
olal] Hutel IL-8 AAS AT WA Salmonella 15

© NF-x B 42 % <4Fsld Ik B-a 9] ubiquitination 2488 ]
Aste] Ik B-a 7} #3llE e S AATo=ZHN [L-8 S A
o} o] AFeA ol HIWAA Salmonella T+ Ik B-a Y
mitogen activated protein kinase (MAPK)2] <14ts} 3448 S A s}
A= B F = yeast probiotics®l Saccharomyces bouladii="° A}
g A Ay A FEd NF-k B 42 % Ik B-a 9 MAPKQ] <l4ks}
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GAE 25 At A=A Aol 9k IL-8 AAdS A5}
Atk eko & lactobacilliZt MAPK 7 2o w®|x& 33} NF-k B
AZ T o' dAE A=A st F7F A7 2a3 Ao=
LA gy

LGGSl | 847t IL-1B o ofg IL-8 AX oAl axs
THA=A] obry] ffs B 7k W e R LGGE ZX%M dd=
APt ed LGGE 95T EE 75TE 7F3slols e IL-8 A4
oA Z7t AlEbA . sHANE FAA H2 4% formaldehydei A
Zlste] LGGe) 725 TR FA A At JHE vels
IL-8 A4 A &aa7t FAHJA(™ 7). E3FF sonications
g Fol d& LGG debris® IL-8 A4 JA75E 7HE Aoz
Hol LGGE AE o= A glo] LGG 735 olF+ 2o &
dAT ofd o] IL-18 A=l <JF IL-8 BAS AAd=

[e) 2=
= ¢ T AU

A lactobacilli-cm&®= IL-18 o <93 IL-8 XS A
(29 9). 218y LGG-cm< 7F23}7 Y proteinase K =2 DNase
[& Agstede A ma3e FAHJATHTH 10). WA LGGE
FANRS W Eushe 1L-8 A I 22 do] ¢Hgsiy
g ol DNAZF ofyetes Ze& & 5 AddTh E=3 o]g

8

i

7]

LGG7F wlkel W2 2H3h 840 IL-8 44 o4 Bde 9
Ag Azl A Felsdd LGG At 7= el EgE o] g IL-
8 A4 oA B3 AZ thE BAY sbsAel dvke A ¢ 5

)\}\)\/\E]‘

Lactobacilli-cm< lactobacilliZ} Al JAS F3] A A2t
(lactic acid) wZol 23} ei(pH 4.0-4.4)% = of Sl=t °|F
2o pH7} Caco-2 AEA IL-18 o <3k IL-8 BAS O']Zﬂ@‘
7Fsds wiAIEH7] el AHdEHAIZL MRS wixE dA A & IL-
18 2 A=3pdvh. 4714 AHdEA1zl MRS #i A= IL-18 A=l
o3t IL-8 AAE JASHH HE3th. wEkA]  lactobacilli-cm]
o pHE} lactobacilli-cm®] 1L-8 A A 7|5 Ato] gt
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el ARl HT-299F ©ajAl 2] THP-1 AIXE IL-18,
TNF-a , ToxA (Clostridium difficile Toxin A) =< LPS
(lipopolysaccharides)® A=38}S Wl S poulardiie WYt
A = A A st IL-8 Aol A o= HAg FREACRE
NF-k B 425 &3 olFo vk &3 S boulardi WF =]l
B4 Aol Mgt F8Aelm A7|7F 1kD
E@olgtar @b AFH dEAEA RAW 264.75 LPSE
A=sto] TNF-a 84S f=skdls o LGG ik ¥iA(LGG-
J4d o] oA ¥ =t LGG-cmE 95Tl A]
Oﬂﬂ?/lo}ﬂ‘ﬁr DNase I+ A2t & HxAet TNF-a A4 A
a7 FA Y proteinase K= A3 5 dA e o] A
7 FoeA FaEAJT A Aol olsbd LGG7H
Hjel W= ERlg IL-8 448 oAl =42 Dol kA5 DNase |
L} proteinase K= A3+ Fox= F3rt FAHAC. o]z 9]
Bl 2 oA Anrl g olfi= él]é"ﬂ AHEE AE7F th 27
gEd = AARE Axed A EHLGG-cm)e FE
2ol A 71R181& 7Hs A A & Elﬁ‘r.
ofdel # AT Z|HeAM = RS I o
Tl FAFT a2 AAdR YA
7}A]+= thalidomideE ©]-83}o] Caco-2 Al3¥o|A NF-x B 7§i9]
AAE Tl IL-1B°] 9g [L-8 AAS Ay BHug ul
Atk Ak thalidomide® EjolollA] A Z(phocomelia)S
et AZE F2RE e dAH AEAR A&
olg el Azl ol mHa # A5e] o<l lactobacillis
itk Aol & Aiolgtal & 4 vt wheba o7
7%1 Oé%‘é Ak 71zl gl A gA R A&t Aol &
of&of wlal W] o]Fojd = gloefet Az
2 oAge} e A5 oA 7del gigk A HA Al o
FHAES o] &sto] Fafor F o AA 7k AEe] W

1_4

x4
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S ¥ 5
o= Qe # AFolA = Abg tidt AEQ] Caco-2 AEE
o] &3ttt Caco-2 AE= H|F hAEZo| AW Abgk & oA
o] ®3}5 11 A (polarization)S 7FAE= AES 7HAa 47

5‘)_;
7 ]
woll  widdsy wdd g2 dgelA & gl
A

L-8 442 oAt 22 gastgon, oeg ave

5 oF =

nom o] [L-8 A JA| B AHo] A& fg2thes AL gl
sttt Wb LGGE HA3d F 714 & 242 F3) IL-18 9
o3k [L-8 AAS JATd Aoz HzEm o g o] EHS e

F7F A7 2 Aot
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v.d2 £

Caco-2 AXEoA 1IL-1B = IL-8 S FxE3te] L. caser
rhamnosus GG (LGG), L. caser YIT 9018, L. acidophilus HY2177,
L. casef HY2743, “12]3l lactobacilli ¥} ¥ #](lactobacilli-cm)”7}
[L-8 A7 IL-8 gened] AAIEAHE 2 NF-k B @4 %] WA=
G dotHdr}. Lactobacillie] A= F-7F IL-18 o 2] 1L-8
Aol dFS vA=A Leotrr] fste] YA, formaldehyde
Ei= A9 LGGE AFEarg e, lactobacillie] ]| T4 4 5ol
[L-1B o g whgol FaFs A=A Hel7] flst LGGE
sonicationdte] ¥4 extract®t debris® AMESISITE ES
lactobacilli7} #&H]3h= @] IL-1B o digk RS A=A
rotr 7] 918te] LGG ¥l wiA(LGG-cm)E AR&sklem LGG-
cmell E3HE IL-18 o gk w3 A=Y AEES rHE]
18t DNase 1, proteinase K H= EHE3 LGG-cmE
AAAeka IL-18 & A=ste] IL-8 A WA= IS
erol 1 gk},

1. Caco-2 Al2EoA IL-1B ¢ o3t IL-8 AL o] T/
lactobacilli, & LGG, L. casei YIT 9018, L. acidophilus HY
2177 2 L. casei HY 2743 2]3to] f-2olshAl A =] STt

2. LGGE IL-1B o Y3 IL-8 A9 AL @A %w9 NF-
k Bo] GRS wEoEHoR Ao, IL-18 o 9
St [-x Ba #3E AT}

3. LGGE 7139 S w= IL-18 o 3% IL-8484 a7t &
Ao}t A £ 4% formaldehyde® A3 LGGE
IL-8 B4 A 2345 FAs3lth

4. LGGE sonication A7l ¥ &3 debrisv= IL-18 ] <
3 -8 A A4 a5 HA oY extractyE A aH=
7FAI Al eEsktl. LGG debris®] IL-18 o 23+ IL-844 <A

=
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a3+ LGG debrisE formaldehydeZ M A E 72531
o} dAglstH AAEG

6. A3 o]&3 47}A4 lactobacilli-cm+= =5 IL-18 o 2o]sk
[L-8 AAS dAs¥R e, LGG-cm= proteinase K,
DNase | & dAgstol® [L-18 o 9& IL-8 A4 <A

7FIL-1B 2 £ %38 [L-8 AAS oA }—t« AE gl o, o]y

A= As & dSdn olEA IL-8 A= °4x1]—5—lg
LGG A Tx2& ol 5 2
RE7E 7Aoo 4% AAEA] Hdo] Mr vt A
S skt wEbd LGGE H4F F A g 228 %8
L-1B oﬂ 9]6} IL-8 Aﬁ/ﬂg 0411]6 43; /%171-3;:4 oro 7 o] =
AL e F7F A7 B Aot

36



10.

)

d

i

al

Savage DC. Microbial ecology of the gastrointestinal tract.
Annu Rev Microbiol 1977;31:107-133.

Simon GL, Gorbach SL. The human intestinal microflora. Dig
Dis Sci 1986;31:1475-162S.

Simon GL, Gorbach SL. Intestinal flora in health and disease.
Gastroenterology 1984,86:174-193.

Holzapfel WH, Haberer P, Snel J, Schillinger U. Huis in’ t
Veld J. Overview of gut flora and probiotics. Int J Food
Microbiol 2001;41:85-101.

Schaafsma G. State of the art concerning probiotic strains in
milk products. Nutr Newsl 1996;5:241-245.

Linskens RK, Huijsdens XW, Savelkoul PHM,
Vandenbroucke-Grauls CMJE, Meuwissen SGM. The
bacterial flora in inflammatory bowel disease: Current
insights in pathogenesis and the influence of antibiotics and
probiotics. Scand J Gastroenterol 2001;Suppl 234:29-40.
Bengmark S. Ecological control of the gastrointestinal tract.
The role of probiotic flora. Gut 1998;42:2-7.

Tuomola EM, Ouwehand AC, Salminen SJ. The effect of
probiotic bacteria on the adhesion of pathogens to human
intestinal mucus. Immunol Med Microbiol 1999;26:137-142.
Lennard-Jones JE. Inflammatory bowel disease: medical
therapy revisited. Scand J Gastroenterol 1992;Suppl
192:110-116.

Guarino A, Canani RB, Spagnuolo MI, Albano F, Di Benedetto
L. Oral bacterial therapy reduces the duration of symptoms
and of viral excretion in children with mild diarrhea. J Pediatr
Gastroenterol Nutr 1997;25:516-519.

37



11.

12.

13.

14.

15.

16.

17.

18.

19.

Maiamaa H, Isolauri E, Saxelin M, Vesikari T. Lactic acid
bacteria in the treatment of acute rotavirus gastroenteritis. J
Pediatr Gastoenterol Nutr 1995;20:333-339.

Mitra AK, Rabbani GH. A double-blind, controlled trial of
bioflorin (Streptococcus faecium SF68) in adults with acute
diarrhea due to Vibrio cholerae and enterotoxigenic
Escherichia coli. Gastroenterology 1990;99:1149-1152.
Siitonen S, Vapaatalo H, Salminen S, Gordin A, Saxelin M,
Wikberg R, et al. Effect of Lactobacillus GG yoghurt in
prevention of antibiotic associated diarrhoea. Ann Med
1990;22:57-59.

McFarland LV, Surawicz CM, Greenberg RN, Elmer GW, Moyer KA,
Melcher SA, et al. Prevention of beta-lactam—associated
diarrhea by Saccharomyces boulardii compared with placebo.
Am J Gastroenterol 1995;90:439-448.

Cremonini F, Di Caro S, Nista EC, Bartolozzi F, Capelli G,
Gasbarrini G, et al. Meta—analysis: the effect of probiotic
administration on antibiotic-associated diarrhoea. Aliment
Pharmacol Ther 2002;16:1461-1467.

D’ Souza AL, Rajkumar C, Cooke J, Bulpitt CJ. Probiotics in
prevention of antibiotic associated diarrhoea: meta—analysis.
Br Med J 2002;324:1361-1364.

Schellenberg D, Bonington A, Champion CM, Lancaster R,
Webb S, Main J. Treatment of Clostridium difficile diarrhea
with brewer’ s yeast. Lancet 1994;343:171-172.

Buts JP, Corthier G, Delmee M. Saccharomyces boulardii for
Clostridium difficile—associated enteropathies in infants. J
Pediatr Gastroenterol Nutr 1993;16:419-425.

Lewis SJ, Freedman AR. The use of biotherapeutic agents in

the prevention and treatment of gastrointestinal disease.

38



20.

21.

22.

23.

24.

25.

26.

27.

Aliment Pharmacol Ther 1998;12:807-822.

Pochapin M. The effect of probiotics on Clostridium difficile
diarrhea. Am J Gastroenterol 2000;95:511-S13.

Giaffer MH, Holdsworth CD, Duerden BI. The assessment of
faecal flora in patients with inflammatory bowel disease by a
simplified bacteriological technique. J Med Microbiol
1991;35:238-243.

Fabia R, Ar’ Rajab A, Johansson ML, Andersson R, Wille'n R,
Jeppson B, et al. Impairment of bacterial flora in human
ulcerative colitis and experimental colitis in rats. Digestion
1993;54:248-255.

Favier C, Neut C, Mizon C, Cortot A, Colombel JF, Mizon J.
Fecal beta—-D-galactosidase production and Bifidobacteria
are decreased in Crohn’ s disease. Dig Dis Sci
1997;42:817-822.

Swidsinski A, Ladhoff A, Pernthaler A, Swidsinski S,
Loening-baucke V, Ortner M, et al. Mucosal flora in
inflammatory bowel disease. Gastroenterology 2002;122:44-
54.

Malin M, Suomalainen H, Saxelin M, Isolauri E. Promotion of
[gA immune response in patients with Crohn’ s disease by
oral bacteriotherapy with Lactobacillus GG. Ann Nutr Metab
1996;40:137-145.

Madsen K, Cornish A, Soper P, McKaigney C, Jijon H,
Yachimec C, et al. Probiotic bacteria enhance murine and
human intestinal epithelial barrier function. Gastroenterology
2001;121:580-591.

Kruis W, Schutz E, Fric P, Fixa B, Judmaier G, Stolte M. Double-
blind comparison of an oral Escherichia coli preparation and

mesalazine in maintaining remission of ulcerative colitis.

39



28.

29.

30.

31.

32.

33.

34.

35.

Aliment Pharmacol Ther 1997;11:853—-858.

Rembacken BJ, Snelling AM, Hawkey PM, Chalmers DM,
Axon ATR. Non-pathogenic Escherichia coli versus
mesalazine for the treatment of ulcerative colitis: a
randomised trial. Lancet 1999;354:635-639.

Guslandi M, Mezzi G, Sorghi M, Testoni PA. Saccharomyces
boulardii in maintenance treatment of Crohn’ s disease. Dig
Dis Sci 2000;45:1462-1464.

Malchow HA. Crohn’ s disease and Escherichia coli. A new
approach in therapy to maintain remission of colonic
Crohn’ s disease? J Clin Gastroenterol 1997;25:653-658.
Ruseler-van Embden JGH, Schouten WR, van Lieshout LMC.
Pouchitis: result of microbial imbalance? Gut 1994:;35:658-
664.

Gionchetti P, Rizzello F, Venturi A, Brigidi P, Matteuzzi D,
Bazzocchi G, et al. Oral bacteriotherapy as maintenance
treatment in patients with chronic pouchitis: a double—blind,
placebo-controlled trial. Gastroenterology 2000;119:305-
3009.

Boone DL, Lee EG, Libby S, Gibson PJ, Chien M, Chan F et al.
Recent Advances in Understanding NF-x B Regulation.
Inflamm Bowel Dis 2002;8:201-210.

Brown K, Gerstberger S, Carlson L, Fransozo G, Siebenlist U.
Control of I kappa B-alpha proteolysis by site—specific,
signal-induced phosphorylation. Science 1995;267:1485-
1488.

Chen Z, Hagler J, Palombella VJ, Melandri F, Scherer D,
Ballard D, et al. Signal-induced site—specific phosphorylation
targets I kappa B alpha to the ubiquitin—proteasome pathway.
Genes Dev 1995;9:1586-1597.

40



36.

37.

38.

39.

40.

41.

42.

43.

Neish AS, Gewirtz AT, Zeng H, YoungAN, Hobert ME,
Karmali V, et al. Prokaryotic regulation of epithelial
responses by inhibition of Ix B-a ubiquitination. Science
2000;289:1560-1563.

Mukaida N, Okamoto SI, Ishikawa Y, Matsushima K.
Molecular mechanism of interleukin—-8 gene expression. J
Leukoc Biol 1994;56:554-558.

Dahan S, Dalmasso G, Imbert V, Peyron JF, Rampal P,
Czerucka D. Saccharomyces boulardii interferes with
Enterohemorrhagic  Escherichia coli-induced  signaling
pathways in T84 cells. Infect Immun 2003;71:766-773.
Sougioultzis S, Simeonidis S, Bhaskar KR, Anton P, Pan A,
Warny M, et al. Saccharomyces boulardii produces a soluble
anti—inflammatory factor that inhibits NF-x B-mediated IL-8
gene expression. Gastroenterology 2003;125:606.

Pefia JA, Versalovic J. Lactobacillus rhamnosus GG
decreases TNF-a production in lipopolysaccharide-
activated murine macrophages by a contact-independent
mechanism. Cell Microbiol 2003;5:277-285.

Keifer JA, Guttridge DC, Ashburner BP, Baldwin AS Jr.
Inhibition of NF-kappa B activity by thalidomide through
suppression of IkappaB kinase activity. J Biol Chem
2001;276:22382-22387

Ginsburg PM, Dassopoulos T, Ehrenpreis ED. Thalidomide
treatment for refractory Crohn's disease: a review of the
history, pharmacological mechanisms and clinical literature.
Ann Med 2001 Nov;33(8):516-525.

Bauditz J, Wedel S, Lochs H. Thalidomide reduces tumour
necrosis factor alpha and interleukin 12 production iIn

patients with chronic active Crohn's disease. Gut

41



44.

45.

46.

47.

48.

49.

2002;50:196-200.

Sabate JM, Villarejo J, Lemann M, Bonnet J, Allez M,
Modigliani R. An open-label study of thalidomide for
maintenance therapy in responders to infliximab in
chronically active and fistulizing refractory Crohn's disease.
Aliment Pharmacol Ther 2002;16:1117-1124.

Grover JK, Vats K. Thalidomide: from teratogen to anti—
angiogenic. Indian J Cancer 2001;38:22-32.

Bamias A, Dimopoulos MA. Angiogenesis in human cancer:
implications in cancer therapy. Eur J Intern Med.
2003;14:459-469.

Kumar S, Witzig TE, Dispenzieri A, Lacy MQ, Wellik LE,
Fonseca R, et al. Effect of thalidomide therapy on bone
marrow angiogenesis 1in multiple myeloma. Leukemia
2004;18(3):624-17.

Jin SH, Kim TI, Han DS, Shin SK, Kim WH. Thalidomide
suppresses the interleukinlB-induced NFAB signaling
pathway in colon cancer cells. Ann NY Acad Sci
2002;973:414-418.

Pinto M, Robine-Leon S, Appay MD, Kedinger M, Triadou N,
Dussaulx E, et al. Enterocyte-like differentiation and
polarization of the human colon carcinoma cell line Caco-2 in
culture. Biol Cell 1983;47:323-330.

42



Abstract

Effect of lactobacilli and lactobacilli-conditioned media on IL-13
induced IL-8 production in Caco-2 cells

Chang Hwan Choi

Department of Medicine
The Graduate School, Yonser University

(Directed by Professor Won Ho Kim)

Background: Probiotics are live non—pathogenic organisms that
belong to the resident microflora, and confer health benefits by
multiple mechanisms. Lactobacillus sp. is one of the probiotic
bacteria that ameliorates intestinal injury and inflammation
caused by various stimuli. We aimed to evaluate the effect of
lactobacilli and media conditioned by lactobacilli (lactobacilli-cm)
on IL-1B -induced IL-8 production in Caco-2 cells, and to find
out what components of lactobacilli have this effect.

Methods: Caco—-2 cells were stimulated with IL-18 in the
presence or absence of L. caser rhamnosus GG (LGG), L. caser
YIT 9018, L. acidophilus HY2177, L. caser HY2743, or
lactobacilli-cm. Production of the pro-inflammatory chemokine
I[L-8 was measured in supernatants by ELISA. Transcriptional
activity of IL-8 gene and NF-x B-responsive gene were
evaluated by transient transfection of luciferase reporter gene.
The effect on Ik B—-a degradation was evaluated by western blot.
To determine the nature of immunomodulatory molecules, LGG

was modified to the following: antibiotics (penicillin and
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streptomycin) treatment, 4% formaldehyde treatment at 4C, 15
min heating at 95C, or sonication. Conditioned media was
subjected to the following: 15 min heating at 95C, 30 min DNase
[ treatment at room temperature, or 60 min digestion at 37 C with
proteinase K followed by a 10 min heat inactivation at 95°C.
Result: We demonstrated that the pretreatment of LGG, L. caser
YIT 9018, L. acidophilus HYZ2177, and L. caser HY2743 inhibited
[L.-1B —induced IL-8 production in Caco-2 cells (by 97%. 55%,
95%, and 95%, respectively; p<0.01 for each). LGG, dose
dependently, attenuated the IL-1P -induced transcriptional
activation of IL-8 gene and NF-k B responsive gene. LGG also
attenuated IL-10 —-induced I-x Ba degradation. Formaldehyde-
fixed or antibiotics—treated LGG maintained the inhibitory effect,
but heated LGG lost this effect. Sonicated LGG debris had similar
inhibitory effect with whole LGG. LGG-conditioned media
attenuated the IL-1B -induced IL-8 production and this effect
was maintained after heating, and proteinase K or DNase I
treatment.

Conclusion: Lactobacilli inhibited the IL-18 -induced IL-8
production in Caco-2. This attenuation was at the transcriptional
level, at least in part, via inhibition of the NF-x B signaling
pathway. Both structural material of lactobacilli and soluble factor
secreted from lactobacilli inhibited the IL-1B -induced IL-8

production, and they might be different substances.

Key Words : lactobacilli, lactobacilli-conditioned media, IL-8
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