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Nuclear Factor kappa B Interleukin-8

(TC) (TCDC)
Interleukin-8 (IL-8)
IL-8 Nuclear factor kappa B (NF-K B)
IL-8 NF-k B .
TC TCDC NFk B IL-8
NF-k B (rebamipide)  pyrrolidine dithiocarbamate
(PDTC) NF-k B anti-sense (AS) oligonucleotide (ODN)
NF-k B IL-8
1 AGS Kato Il TC 05 5mM) TCDC (0.1 1mM) IL-8
(2 24 ), TC5mM TCDC 1 mM 24
33 ,49 .
2.AGS Kato Ill TC 5mM) TCDC (1mM) 15 NF-k B
30 60 120
30 NF-k B
3.NFk B PDTC NF-k B IL-8
4. NF-k B p-50 subunit antisense oligonuclectide
NF-k B IL-8

NF-k B IL-8
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(glycine)
(corjugation) 1
25 1 °°
pKa ! pH
8 pH
8
(2 10 mMm)
9,10
pH A
pKa 43 52 18 19
(TC)
prostaglandin |-

12

4

(taurine)
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(ipophilicity)
B TC

13

(TCDC)
TC TCDC

(detergent effect)

(hydrogen fon: H') (gastric mucosal barrier)

14-16
17
(micele) )
(intracellular entry)
14,18,19
(lecithin)
' TC
18
NFk B Rd - 20 2122
NF-
K B 23,24
NF B interleukin-8 (IL-8)**

IL-18 ° IL-6,° tumor necrosis factor-a (TNF-o )™

(promotor) _ IL-8
C-X-C (chemakine)
30
IL-8

IL-8 NF-k B

NF-k B PDTC
ASODN NF-k B IL-8



AGS (gastric adenocarcinoma, ATCC CRL 1739)
Kato Il (gastric adenocarcinoma, ATCC HTB 103) ( , )
10% (GIBCO BRL, Grand Idand, NY, USA) (
100 U/ml 100p g/ml) RPMI-1640 (PH 7.4)(Sgma, S.
Louis, Missouri. USA) . 37°C, 5%

2. ODN

ODN GIBCO (GIBCO BRL) . ODN
(nuclease) phosphorothioate AS-ODN
SODN NFkB sbunit p-50 mRNA ATG (start codon)
p50 AS-ODN 5'-GGA TCA TCT TCT GCC ATT CTG-3
p50 S-ODN 5-CAG AAT GGC AGA AGA TGA TCC-3

3. Cationic liposome ODN

AGS ASODN SODN cationic lipo-
some DOTAP {N-[1-(2,3-Dioleoyloxy) propyl]-N,N,N trimethyl ammonium methylsulfate}
(Boehringer-Mannheim, Mannheim, Germany) ' DOTAP 154 I/ml

ODN ODN 05uM 3rcC 15
6-wdl plae 2x 10°/ml AGS

56 . 24-well plale 6
X 10°/ml ODN 0.5uM 16

. ASODN SODN
TC TCDC NFk B IL-8

4. 1L-8

(AGS Kao IIl)  subconfluency
24 TC (05, 5mM) TCDC (0.1, 1 mM) 2,4,6,8 12,
24 ELISA (enzyme-liked immunosorbent assay)
IL-8 (ELISA kit, R&D System, Minnegpolis, MN, USA) . 96 wdl polysty-
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rene plate  mouse anti-human 1L-8 monoclonal antibody (R&D) 4 ug/ml 100
pl 16 .PBS  (0.05% tween 20, pH 74) 3

1% BSA(PBS) 300y | . Sandard (3125 2,000
pg/mL) samnple  100u | 2 . HRP-
septavidin conjugate (Zymed, Sean Francisco, CA, USA) 1 2,000 PBS
wel 100y | 30 . PBS ABTS substirate kit (Zymed)

405 nm )

softmax . NFk B [reébamipide: 0.1, 0.5
mM; 2-(4-chlorobenzoylamino)-3-{2(1H)-quinalinon-4-yl } propionic acid] (Otsuka Pharmaceutica
Co. Ltd. Tokushima, Jgpan) PDTC 2 TC G mM) TCDC (1 mM)

24 IL-8 . TC TCDC IL-8
NFk B ASODN SODN AGS

TC (5mM) TCDC (1 mM) 24 IL-8

5.

AGS KATOIII Schreiber  *
10 cm petri dish TC TCDC
Trishuffered sdine (PBS; pH 7.9) 400
M A (10 mM HEPES (pH 7.9), 10 mM KCI, 0.1 mM EGTA, 1 mM DTT, 0.5
mM PMSF, 1 mM gorotinin, 14 mM leupeptin, 1 mM pepstatin, and 80 g of benzamidingml)
. 15 Nonidet P-40 ( , 10%)
10 . 30 (1,300 % Q) 50u |
C {20 mM HEPES (pH 7.9), 04 M NaCl, 1mM EDTA, 1 mM EGTA, 1mM DTT, 1 mM
PMSF, 1 mM gorotinin, 14 mM leupeptin, 1 mM pepstatin, and 80y g benzaminding/ml }

4C 15 - 80°C
adiquots . Bradford™
6. EM SA (Electrophoretic mobility shift assay) NF-k B
NF-k B ODN 5-AGT TGA GGG GAC TTT CCC AGG-3' (Promega Corp.,
Madison, WI, USA) ODN T4 polynucleotide kinase (GIBCO BRL)
[Pl dATP (Amersham, Piscataway, NJ, USA)
Bio-Rad (Bio-Rad Léboratories, Hercules, CA, USA)
[*P dATP [*P dATP . lpg



12% glyceral, 12 mM HEPES (pH 7.9), 4 mM TrisHCl (pH 7.9), 1 mM EDTA, 1

mM DDT, 25 mM KCl, 5 mM MgCl;, 0.04u/L  poly(dl-dC) (Behringer Mannheim), 0.4 mM
PMSF  TrisEDTA .

10 . 05x Tri

borate EDTA 6% polyacrylamide gd 30 mA
. a0°C 70°C
6 18 2 NFk B
Rel ps0  p65 supershift
assay . p50 p65 2519 30 DNA
. NFk B (0.1, 05mM) PDTC10mM 2
TC 65 mM) TCDC (1 mM) 30 NF« B
TCDC (1 mM) 30 AS-ODN
SODN AGS NFk B
[1.
1 IL-8
AGS (TC; 0.5 mM, TCDC; 0.1 mM) (TC; 5 mM, TCDC,;
1mM) TC TCDC IL-8 . AGS
TC IL-8 12 TC (
) 24 (P 001
1). TC IL-8 12 24
33 (P 0.01, . TCDC IL-8
8 24 49
(P 001, 1.
2. NF-k B
AGS Kao IlI TC (5mM) TCDC (1 mM) NF-
K B . NF-k B
NF-k B ps0  p65 upershift assay (
2) . TC TCDC NF-k B p50/p65

heterodimer  p50/p50 homodimer
p50/p65 heterodimer p50/p50 homodimer p50 subunit
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1400 -

1200
TCDC 1 mM
1000
-y
E
o 800
& ,{ TC 5mM
9
= 600
400
TC 0.5mM
TCDC 0.1 mM
200 Control "
0
Time (hour)
1 IL-8 . AGS TC
(05 mM) (5 mM) 12 IL-8
24 14 33 (P 001 p 001. TCDC
(0.1 mM)
(1 mM) IL-8 8 24
49 (P 00Y).
NF-k B ( 3, 4). AGS
TC TCDC NF-k B p50/p65 heterodimer 15
60 30 120 (
3). Kato Il TC TCDC NF-k B p50/p65 heterodimer
15 30 120 ( 4).
3. NF-k B
AGS Kato Il TC (125 5mM) TCDC (0.125 1 mM) 30
NF-k B EMSA . TC TCDC AGS
EMSA NFk B
“p NF-
K B pS0/p65 heterodimer  pS50p50 homodimer ( 5;
lane 5). AGS TC TCDC NF-k B p50/p65 heterodimer
pS0/p50 homodimer ( 5). Kato Il TC
125 mM 25 mM
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Supsrghified —| o ! !
COMplEnER —
popED =
pEdipse —
-3 l=_
TC smh + -
Anti-p5Ll - & -
Anti-pBS . = +
2. NFk B p50 p65 subunit
supershift assay. AGS TC 5 mM
EMSA NF-k B p50 subunit
(antip50 ) p50/
p65 heterodimer  p50/p50 homodimer
anti-p65 p50/p65
heterodimer TC NF-k B

p50/p65 heterodimer  p50/p50 homodimer

TC AGS Kato Il
. Kao 1l TCDC NF-k B pS0/
p65 heterodimer ( 6).
4. NF-k B NF-k B
AGS NF-k B 0.1 1mM) PDTC 100uM 2

TC (65 mM) TCDC (1 mM) NF-k B

. TC NFk B p50/p65 heterodimer  p50/p50 homo-
dimer p50/p65
heterodimer p50/p50 homodimer ( 7). TCDC



p50/pES —»

PEO/ RS0 —k

Tirme {min) o 15 30 &0 120 0 15 30 60 120
TG 5mM TCDC 1 mM
3. AGS NF-k B .TC TCDC
NF-k B p50/p65 heterodimer 60 30
120 . p50/p50 homodimer

p50/p65 heterodimer

PEOVPES =8

pEipSi —=

=4 B

Firtws (i} 0 15 33 & 120 B 15 30 B0 120
TC & mdd TOOE 1 mid
4. Kato 1l NF-k B . TC
TCDC NF-k B p50/p65 heterodimer 30
120 . p50/p50 homodimer

TC TCDC




w— pS0NER
pecpes —=| B Sl B
L - S
ssnso—| 1
ok 1.1 |
L
T {mibd) = 12 25 § 5
TODC (mM) - - = = - ;
“P uninbofled - - = + = = = = =
5. AGS NF-k B P
NF-k B pS0/p65 heterodimer  p50/p50 homodimer
(lane 5; ). TC TCDC NF-k B p50/p65

heterodimer ~ p50/p50 homodimer

paliphs —w v
pElpSl —=
s

TC {mbd) o I'.IEEfr :25 2.5 = La = _
TODG {mi - - - - QIS G286 05

6. Kato Il NF-k B . TC
30 TC 125 mM NF-k B p50/p65 heterodimer  p50/p50 homo-
dimer 25 mM
TCDC NF-k B

- 10 -



SRS —a — pEPES

pSLpED —*
<+— p5lvpsd

TC & mht
TCDC f mi
Hind. (mM)
POTEC (100xM)

Pbn=
]

-

& 41 %
4
P

* T =

7. NFk B NF-k B . AGS
TC TCDC

p50/p65 heterodimer (Reb.; ). TC PDTC
p50/p65 heterodimer  p50/p50 homodimer

NF-k B p50/p65 heterodimer
p50p50 homodimer ( 7). PDTC TC
p50/p65 heterodimer  p50/p50 homodimer

« D
5. NF-k B p50 subunit AS-ODN TCDC NFk B
NF-k B subunit p-50 AS-ODN S-ODN
AGS TCDC (1 mM) 30 NF-k B
. SODN AGS AS-ODN

p50 subunit ( 8.
6. NF-k B p50 subunit AS-ODN IL-8
IL-8 NF-k B NF-k B

- 11 -



pai'pas —=

pEipSL —-

TCOE 1mki - &

+ +
5-00M - i 5 =
AS=-D0MN - - : = :
POTC - - - +

8. AGS NF-k B p50 subunit AS
ODN TCDC NF-k B .
AGS NF-k B p50 subunit AS-ODN

S-ODN TCDC

NF-k B p50 subunit

0.1, 05mM) PDTC 2 TC 5 mM) TCDC

(1 mMm) 24 IL-8 . AGS TC IL-8
0.1 mM 49% (530 pgml vs. 272 pgml, p
0.01), 0.5 mM 56% (530 pg/ml vs. 233 pgml, p 0.0]) ,
PDTC IL-8
(P 001, 9). TCDC
61% (0.1 mM) 68% (0.5 mM) (P 001,
p 001 9 PDTC (P 001 9. AS
ODN AGS TC TCDC 24 IL-8 S ODN
(P 005 p 005, 9).
Kato Il TC 24 IL-8 573 pgml
32 43% (0.1 mM) 57%
(0.5 mm) (P 004 p 001 PDTC IL-8
534 pg/ml (P 001, 10). TCDC IL-8

- 12 -



140

BN
L]
E 8
G
3
Ak |-
200 |-
i
TG SmM - ¥ W ¥ + F + - : - = - =
TEDE 4 mld - - = = x - - + a § " '
Rai. {mhl) - - A3 - - - - 01 05 = = =
POTC 1M - - = & - - - = 4 = -
S00M = = = - - + - : = = = s at
ASODN @- - - = = = & = = ey, o e, m
9. AGS NF-k B p50 AS-ODN
IL-8 .TC5mM IL-8 32
(P 001 0.1 mM, 05 mM PDTC
49%, 56%, 41% (P 00linal). TCDC 1 mM IL-8
6.9 (P 001 0.1 mM,
05 mM PDTC 61%, 68%, 59% (P 001
in al) (*; TC or TCDC vs. rebamipide or PDTC, dot lanes). AS-ODN
TC TCDC 24 IL-8 S-ODN
(o 005.p 005 ('; SODN vs. AS-ODN, oblique shaded
bars).
2 ( 10). 0.1 mM
IL-8 05 mM 30% (1115 pg/ml vs.
778 pgml, p 001 PDTC IL-8 671 pg/ml
(P 001, 10).
AV

- (enterogastric reflux)

12



35,36

37

pH

1200

IL-8 [pgimi]

TG 8 mi - w 4 & 4
TCOCimM - - i 1
Rab: {m#) = = . 0.5 -
POTE 1008 — - - - &

10. Kato Il NF-k B

.TC 5 mM IL-8

P 003 0.1 mM, 05 mM

43%, 57%, 70% (o 001indl). TCDC 1 mM
20 (P 001

PDTC 61%, 68%, 59%

TCDC vs. rebamipide or PDTC).

(detergent effect)

14

M TC  pKa
- 14 -

PDTC

« P=000

i + +
01 0s
IL-8
32
IL-8
0.1 mM, 0.5 mM

(P 0.01in aAl)*; TC or

34

18

pH



(proton)

M TC
14
TC 10%
TC
M in vitro
38
A Heidenhain pouch TC
pouch
14
pH
38
NF-k B pS0 (NFk B1), p52, Rd A, c-Rd rel-B Rel
, , mitogen, ,
20-22
NF-k B Ik B
heterodimer  homodimer 203 Ik B
NF-k B DNA
NF-k B , ,
23,24,40-42 NF_K B
% NFk B uper-
repressor Ik Ba dominant-negative Ik Ba
Ber-Abl “
2 NF-k B
(proangiogenic factor) IL-8
foat NF-k B

p50/p65 heterodimer  p50p50 homodimer

- 15 -



AGS Helicobacter pylori p50p65 heterodimer  p50/p50

homodimer NF-k B IL-8
48-50
IL-8 C-X-C
51
2 IL-8
IL-18 , TNF-a e

IL-8 invitro in vivo
46,53

IL_8 54-56
X Kitada  *" nude mice
IL-8 IL-8
IL-8
NF-k B  activation protein-1 (AP-1)
2 nude mice NF-k B
(vascular endothdid growth factor, VEGF)
IL-8 NFk B IL-8
58
60 NF-k B p50/p50 homodimer
p50p65 heterodimer 12 IL-8
60
NF-k B IL-8 2
NF-k B PDTC
NF-k B IL-8 . NFk B
20 N_
acetylcysteine A
61
62
NF-k B IL-8
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0.1, 0.5 mM

001 1mM
-63
NF-k B
IL-8
Helicobacter pylori 7
. PDTC
NFk B NF-k B
. PDTC NF« B
p50'65 heterodimer  p50/p50 homodimer IL-8
. NF-k B
IL-8 NFk B
ASODN 15 25
MRNA DNA . ASODN
MRNA duplex * AS
ODN
, MRNA  processing Flicing , Rnase H MRNA
’°* ODN (non-
bridging oxygen) (sulfur) phosphorothioate ODN
(nuclease)
! ASODN
NFk B dimer p50/65 heterodimer  p50/p50 homodimer
0808 NF-k B p50 subunit ASODN NFkB
NF-k B .
AS-ODN AGS S-ODN TC
TCDC NF-k B p50 subunit IL-8
NF-k B IL-8
NF-k B
IL-8

NFk B IL-8
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IL-8 NF-k B IL-8
. PDTC , NFk B
p50 subunit AS-ODN NFk B IL-8
NF-k B
1 AGS Kao Il TC TCDC IL-8 ,
TC TCDC 24 33 ,49
2. AGS Kato Il TC TCDC 15 NF-k B
30 60 120
NF-k B .
3. AGS Kato Il NF-k B PDTC
AGS NF-k B p-50 subunit ASODN NFk B
NF-k B IL-8
NF-k B IL-8
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Abstract

Taurine-conjugated bile acids induce NF-k B mediated
interleukin-8 activation in gastric epithelial cell lines

Hyun Soo Kim

Brain Korea 21 Prdect for Medical Sciences
The Graduate School Yonsei University

(Directed by Professor Won Ho Kim)

Entero-gagtric reflux of bile is an invariable consequence of operations that remove or by-pass
the pylorus and has been known to induce significant gastric epithelia injury. However, the
molecular mechanism of bile acid induced gastric epithelial injury remains poorly understood.
The aims of this study were to examine whether |L-8 was expressed by the stimulation of taurine
conjugated hile acids, taurocholic acid (TC) or taurochenodeoxycholic acid (TCDC), in human
gastric epithelia cells (AGS and Kato 1) and to evauate the role of NF-k B on the expression
of IL-8. Time courses of bile acids induced secretion of IL-8 were measured with ELISA in
supernatants of cultured cells. After high or low dose of TC or TCDC treatment, time courses
of changes in NF-k B binding activity were determined by electrophoretic mobility shift assay
(EMSA). To evaluate the role of NF-k B on the expression of IL-8, IL-8 levels were assessed
after pretreatment with rebamipide (an antioxidant), PDTC (a known NF-k B inhibitor), or
phosphorothioate-modified anti-sense (AS) oligonucleotides (ODN) for p50 subunit of NF-k B.
The secretions of IL-8 were increased with TC (0.1 5 mM) or TCDC (0.05 1 mM) stimuli
in a time and dose-dependent manner (12 24 hr). TC (5 mM) and TCDC (1 mM) caused
approximately 3.3 and 4.9-fold increases in IL-8 secretion, respectively. Moreover, AGS and Kato
Il cells treated with TC or TCDC dose-dependently induced a prominent NF-k B hinding
complex within 60 min. Pre-incubation of the cells with PDTC (100u M) rebamipide (0.1 and
0.5 mM) or AS-ODN caused significant decreases in IL-8 secretion induced by TC or TCDC.
These results demongtrate that NF-k B mediated IL-8 expression may play an important role in
the taurine-conjugated bile acid-induced gastric epithelia injury and may present a plausible
molecular mechanism for the bile reflux gastritis seen in patients with partial gastrectomy.

Key Words: Taurine-conjugated bile acids, Nuclear factor kappa B, Interleukin-8, Gastric
epithelia cell lines
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