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ABSTRACT

Effects of Chiyangtang on Helicobacter pylori—induced

increase of cytokines gene expression

Lee Hyung-ju", Won Jin—hee’, Moon Goo’,
Moon Seok-jae*, Park Dong-won™
* Department of Gastrointéstenal internal medicine, College of
oriental medicine, Wonkwang University.
" Department of Gastrointéstenal internal medicine, College of

Oriental medicine, Kyunghee university.

Effects of Chiyangtang(CYT) on H. pylori~induced increase of interleukin 8 and
interlevkin 1 gene expression was studied in Kato III cell line, a human stomach
epithelial cell line. Treatment of H. pylori to the cell culture signifantly increased [L—8
and IL—1 mRNA synthesis. When CYT was added along with H. pylori, the increase of
IL-8 and IL-1 mRNA synthesis was blocked. Activation of transcription factor NF- ¢ B
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and AP—-1 which were known to important in IL—8 and IL—1 gene expression was also
studied using chloramphenicol acetyltransferase(CAT) assay. Treatment of H. pylori
increased activation of NF—« B and AP—1 and CYT effectively protected the activation.
Electrophoretic mobility shift assay suggested that CYT effectively inhibited DNA
binding of NF—« B and AP-1 to their cognate site.

These results suggested that CYT could prevent stomach diseases through the down
regulation of IL—8 and IL—1 gene expression which might be mediated by the inhibition
of NF—«B and AP-1 activities and their binding to DNA.

+KEY WORDS : Helicobacter pylori, Chiyangtang, [IL—8 , IL-—1, NF- ¢ B, AP-1

[. ¥ &

Helicobacter pylori(H. pylori) &= $j3dg}
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) AlE ME HfQf
17 8 il KATO I cell
10% fetal bovine serum(FBS)¥ 2-merc -
aptoethanol (50mM), L-—glutamin (200mM),
streptomycin®] Z7HE RPMI 1640
complete BjXJolir] HjoFaldvh  wiFA] AL
2% 37C |, 5% CO: 5% F43Ri. 4%
of AFgElE MEE 5%10° cells/mle] HEE
A& tlste] A,
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penicillin,

°ol2 60mm animal

Prescription of Chiyangtang

I K7 o # (B 4) (g
oy Radix  paeoniae  lactiflorae  (Paeonia 8.0
I Japonica (Makino) Miyabe et Takeda var.) =
W F  Rhizoma cyperi (Cyperus rotundus 1.) 6.0
0k Ramulus cinnamony (Cinnamomum loureirit 40
LB NEEs) |
K &  Radix saussurea {Inula helenium L.) 40
& ¥ Radix linderae {Lindera strychinifolia Viel) 4.0
.. Rhizoma atractylodis (Atractylodes japonica
B . 40
Koidz,)
W fe)m‘a/puun citri nobilis (Citrus aurantium 40
. Cortex magnoliae  (Machilus ~ thunbergit
[E A - 40
Siebold et Zuscarini)
£ W B Os sepiae (Sepia esculenta Hoyle) 40
% % Mywrha (Commiphora moimo! Engler) 40
¥ Tuber corydalidis (Corydalis turtschaninovir 40
A BESS) .
poox Radix scutellariae (Scutellaria baikalensis 40
77 George) '
P Radix  adenophrae (Codonpsis lauceolata 40
" % Bentham et Hooker) ‘
T Radix glycyrrhizae (Glveyrriiza uralensis 40
" Fischer et De Candolle) '
Total 620
amount

cell culture disholl plating 8o o] gsigict. A
o o]23}l7) g8t HAl wleE cell scraper

2 3 Fo & 9, 15m tubee] ¥ 700rpmel
A 58 A 94 stod O AHERE FHE
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2) Helicobacter pylori®| Hfi2F

H. pylorix 10% FBS$ #4#1?] vancom -
yein (Img/ml), nalidixic acid(2.5mg/ml), 218
I amphotericin B (100 zg/ml) 7} TEH Mu -
eller—Hinton mediumellA sjeFasict. Wik <
< Ao} 5Yo] ¢¥H QREF sto] A w|SdA
ol djok 2AL 2% 37C% 10% CO:» 558
8ko] fA8k%ict

Adef o]g3}7] 48 H. pylori® PBSe
suspension 8+ &, spectrophotometer& ©|£3}
o] 600nmelA optical density(OD)#E =33}
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kel 0.1 o}k
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harvestE &1 #HAEe] TRI-reagent 1mlE
7+ete] %E3] suspension A1A # F micro -
centrifuge tubeo] AT 7] 0.2mi9 ch-
loroform& 7Ft # #4Z 10~15% F< vi-
gorously vortex 3th  1200rpmeolA 1587F
44 &g & H AFY B2 Hd9 Al tubedl
kol o} 7)o 0.5ml9 isopropanole 7}
2 4o} FUth olF A WHAE FH 120-
O0rpmojA 1087 94 £2l3led AHEGE F
8t HAEE 70% ethanolZ AH3F ol
nuclease—free waterd] 0|17 YHEE sl
260nmelA RNAE % 3igich. AZd RNA
£ lpge 8k 1% agarose gel& #Ho] BT
FYUS A gt

AolA FHSZE TE RNAE lug FH3o
reverse transcription® FHsRC, o]Fof p-
olymerase chain reaction(PCR)& Z18J&}sic},
Human [L—8 gene? PCR primers ofg2a
=3

Forward:
5'-TGTGCTCTCCAAATTTTTTTTACTG-3'

Reverse:
5'-CTCTCTTTCCTCTTTAATGTCCAGC-3'

2287 Human IL-1 gene® PCR primer+
tew 2o

Forward:
5'-AGTACGGCTATAGCCTGGACTTTCC-3'

Reserve:

5'-TGATTTAAAGAGAGCACACCAGTCC-3'

2) Chloramphenicol acetyitransferase(CAT)

assay
Consensus NF—«B site &=, AP—1 siteE
33 oligonucleotide® 712 pCAT-vectorE
o] 43l CAT assays 33tk 50mM Tris
(pH 7.4) §9e $43) zebd KATO III cell

7 NF-«B =+ AP-1 DNA {(5ug), DE-
AE~dextran (250 ug/mh€& Yol Fo tra-
nsfection A1Eh. o7& NF—« B2 H$ 40
B AP-19 A3d 247 3083 5% COy,
37T incubatorolA sk 5, 1X HBSE A&
3lo] 100mm culture dishel] plating sHich
23417 Bt wYE o o7l HAL 10%,
20% mosh Fuok 2Eln 1A1ZE $o H. pylori
£ 747} 1000X 2 715t 18A17F B¢ of wior
atict.

olgA i3t MEE harvest 59 freezing
thawing WHCZ AHIEE lysis Al 9, cell
lysateg @Atk ©]ZE thin layer chrom -
atography (TLC) #¥*H22 CAT assayE %3}
dch Cell lysate 100xgo) acetyl CoAS)
[14C]—chloramphenicol & ZZ #ZE %% 0.7m
M, 0.524 Ci/mlo] HEE 3} 5% COy, 37T
Z700A 40€7F incubationdt thE ethyl ace -
tateZ FF3dto] TLCE EA3151th

3) Electrophoretic mobility shift assay(E -
MSA)

KATO 1II Celle] 30% =2 H. pylorig} A<
£ 10% 20%E AHsld & § AEE
harvest 851tk HAE] lysis buffer (10mM
HEPES, pH 7.9, 1.5mM MgCI2) 1miE 7}slod
AEE BEHCE ojR-g g8 10-158 A
T X3 ¥ 3000rpmold 58 94 Falslod

-
s

AAEE ¥k 7)o K buffer (30mM
HEPES, 1.5mM MgCl2, 450mM KCl, 0.4mM
EDTA, 10% glycerol, 1ImM DTT, 1mM

PMSF, aprotinin lgg/mh) & 7189 suspension
A F® 9ol 3087 WAl 14500
romollA 2083 44 Eesie] AEAwE FHe)
AoH(nuclear extract). ©]@A 9E extracts
24 tubedl WHRe] 80T A Baigict.
Aol F8]3 nuclear extract® Bradford
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assay”’E A slo] 2% FUS goz wWE
g, 5pgs #39 DNA bmdmg reactlon‘)ﬂ At
g-5tedct. DNA binding reactiondl® 32P2
label ¥ DNA probe(NF—¢B, AP~-1)8 37
non—specific binding® AA37] H3% poly

dIdC 1 pgo] ARHZICE

4) Densitometric analysis

RT-PCR, CAT assay, EMSA2] A& &
o2l datax Image Quant (Molecular Dyan -
micsTM) & o] &84 Adiv|&S F3tdvt. H-
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Fig 1. Induction of interleukin—8 (IL-8) mRNA synthesis
by HP in KATO III cell line Lane 1 @ Naive, 2 :

PMA + [lonomycin (80nM+1uM), 3 : HP
ODww=0.01 4 : HP ODww=0.l, and 5 : HP
ODso=1.0

2 1.09 H pylorig viFde) /10555 7}3}
o} 4717k Eot Mzt £ total RNAE &2/8t3
t}. RNAZ cDNAZ reverse transcription A}%)
% [L-89) wi3l primerE Alg38le] PCRE 48
3 AF, OD% 0.01, 0.1 € 1.0 %04 &
mRNA Aol F7istles £3), OD# O.1 &
ToA = <k 279 PMA +inomycin® A}
3 FEE IL-8 F¥a 2ol Frtelqich(Fig
1.

oz
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H. pylori 234 9% IL-8 mRNA &
time—course® FAMSE FA3 OD# 0.1%

N
-
1o

ujjoF
9 1/10 5% HIYSULS uw 1A FTEE
mRNA 4ol F7terlen, 8A1zk0] A Fof

= oty i d@4E 299 (Fig. 2).
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Fig 2. Time course effect of IL-8 mRNA induction by

HP in KATO Il cell fine. (Lane 1 0 hr; 2 : 1

hrs3:2hr 4 :4hr;5 6hrand6:8hr

treatment)

H. pylori Zrgde] &8t IL-8 432 wdef of
3 Adge 2HE 27188 #AT} H. pyloris
FAl Maladck o] A3 10%9} 20%<

A ZF IL-8 mRNAY el A3 72 H
RcHFig. 3).
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IL-8 mRNA induction (%)

1 2 3 L]
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Fig 3. Protective effect of CYT on HP—induced increase of
[L-8 mRNA synthesis. Lane 1 : Naive, 2 : HP only,
3:HP + 10% CYT 4 : HP + 20% CYT HP and
C¥Twas treated at the same time. * CVT
Chiyangtang

2. Interleukin 1 XX} UE0| CHEt BE
H. pylori Z4el 28 IL-1 mRNA induction
A3, IL-8% wVIXE H. pylorig] OD#E
001, 0.1 =& 1022 2HE3}o] vk} 1/10
FEZ 4N HEd 3, 2E 2d9A IL-1
mRNAY Ao} dizFol wia] dx3] F7183)
c}(Fig. 4).
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Fig 4. Induction of interleukin—1(IL-1)mRNA synthesis by

HP in KATO I cell line Lane 1 : Naive, 2:

LPS(100nM), 3 HP(0D600=0.01) 4
HP{OD600= 0.1) and 5 : HP(OD600=1.0)

H. pylori Zde] 23t [L-1 #3142 43 o
8 wpEed ZAdE 47gs AAE
20%(v/v) Y FEE wFde] H7leIHE =, H
pyloridl Zdel 23l fE¥ IL-1 mRNAY

10 &=

BAol F FEoM EF HASH ZA=HIUC
(Fig. 9).
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Fig 5. Protective effect of CYT on HP—induced increase
of IL-1 mRNA synthesis in KATO III cell line.
Lane 1 : Naive, 2 : HP only, 3 : HP + 10 % C¥T
4 HP + 20% CYT HP and CYT was treated at

the same time. * CYT . Chiyangtang

3. HAIEHQURI NF-«B2t AP-12 SHzofl of
B g9
wEBel Ho pylori #Eel 43 f2y
IL-8% IL-1 fd 28E q4A8E ¢

a
Qqomg [L-83 IL-1 F4x ¢do) uje 3
3 RALzEAAQ NF- ¢ B AP-18) 4E
gt dFE Hrrerich

NF- ¢B site® X338 gz Zelanc
Kato III ME o} £U3le] H. pylorig AL
A & CAT &2 FNEE S 23 H
pylori 2T 47%° w8 10% HYd H$
7.5%, 231 20% AL B 0.7%F AR
9l CAT 847t A3 723k (Table 1).
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Tabte 1. Densitometric analysis of the NF—xB activation.

Lane Treatment Relative ratio
1 Native 43%
2 HP only 47%
3 HP+10%CYT 7.5%
4 HP+20%CYT 0.7%

*CYT : Chivangtang

AP-1 4% 4%
A2 HAS 10% = 20% 23 #L2
BT 2+ 26%9 13%=2A4, H. py lori )z
T 44%°] vt A7t dAF Zaskdch
(Table 2).

Table 2. Densitometric analysis of AP-1 activation.

8 NF- ¢ Bs} w7t
CRE

Lane Treatment Relative ratio
1 Native 15%
2 HP only 44%
3 HP+10%CYT 26%
¢ HP+20%CYT 13%

*CYT © Chivangtang
4. NF- £ B2} AP-12] DNA Z&Hf i3t 5t

Table 3. Densitometric analysis of DNA binding activity

of NF-B.
Lane Treatment Relative ratio
1 Native 9%
2 HP only 36%
3 HP+10%CYT 30%
4 HP+20%CYT 2%
«CYT . Chivangtang

BgiRel MALZE A NF-«B2 AP-19 &
NEE Asist Ayt o]Fo] DNAd ZAgst=
A Waiste] dojid ZAAA E= DNA 2 o)
o] Ao gt AUXE Lolrr] Yslod
electrophoretic mobility shift assay (EMSA)
£ sy

Kato IIM¥EZF H. pylorie]l 23] =254
cytosol®] Q= NF— ¢ B7} #4350 &0z o]
53 & IL-83 IL-19 promotord] Q= AE
e Aoz A bandE #FsH He

b, BEHS ol ATHOE LAARC

Densitometric analysis 2% NF—¢Be] 74 ¢
H. pylori gl relative ratio’} 36%=A] tl
Z79 9%°ﬂ/~1 dA3 FrEgen, 10%$
20% wEel Ael 3% relative ratio?} zFzb
30%% 22%=2A H. pylori AT vl&A 7@
2%8E B} (Table 3).

AP~19 A$E wl37IX & H. pylori Ag#
< relative ratio’} 40%%A thZETEY 33%9)
v F7FE%109, 10%% 20% “igE Jats
42} 16%9 9%Z A UATHTable 4).

Table 4. Densitometric analysis of DNA binding of

AP-1.
Lane Treatment Relative ratio
1 Native 33%
2 HP only 40%
3 HP+10%CYT 16%
4 HP+20%CYT 9%

*CYT ! Chiyangtang
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Agstelet 424k

Y742 H. pyloriol thgh &k @M

= il ok B A% LR ES WmAR
FIER & & RRGE, RE % 5ol H. pylori

of chal fiEfEHel Atk BIEAGHT?
Ao M= el - s A3 EH"*
RS EAMESE R et al Kato
I cell lineollA H. pylori Z@el &3t IL-83%
IL-12) fFAargdo] ik 43g FAe5ict
H. pyloricl 28 @438 4
PTK (protein tyrosine kinase) pathway7} &4
351 ololl &l IL-89 W3 Fog Az
ﬂolz}o NF- ¢ B7F &4d3tev. IL-89 & %x}
#e AP-17} NF-IL6% Z& & HALR

CER S

“’lx}%ﬂ} g7 g W o FolAed O]"Hﬂ A
& cell typeol 2E3FA #HAtol} KATO cell
ot} MKN45 cell®} #Z& Hfole F3] AP-1
o] NF-x¢B2 cis element2 2z g3
NF-IL6 2u Fosdlohy &da#ix Jvis0). E£3
olg] A¥L %S4 NF-«Bel 23k 1IL-89

gene transcription &7k NF—« B site® 4]
e A IL-87AAY] wHo] & 3R] ghFol
s

H. pyloriel &8s 9 A=SAE7 A=5Hd
cytosold] Y& AP-13 NF—« B 7} €4 3l50o
#Hog o]lFs F IL-8% IL-19 promoterel
Ae AY 4ol A¥EA Hed, B85 F
Al olE ARAECcE TAATE £ 5 UG
(Table 3.

B A¥e A7 B AL § AuAEd
Kato I cell lineolA H. pylorig] Zde 28|
fatgs IL-8% IL-1 #3x 2¥L Foxo

=M

2 AAAFH LY, ole HMAF 2EAR} NF-«Bg}
AP-1°] BAHEE “*ﬂclc’i o]go] HH=te
promotor -9 2gst= AE Weish] gEL
Z jERd

V. & W

Bl H opylori 2l
Aol st Az gAE “z}*ggﬂae_i 7EH
3124 interleukin 83} interleukin 1 F%z}
Hol st YF& APl v 2 FES
dlct.

ot 9} - AelA%

1. EEEE A7k 4 A AMEQ Kato HI cell
lineollAl H. pylori®] el &% IL-83 IL-1
mRNA F718 A3 o2 7HAaAZo

2. BEES IL-83 IL-1 4 ¥4dd F
# AANZEAAR NF- B AP-19) GHE
E3402 ANt

Q
g
=1

=

3. ol IL-83 IL-19 mRNA A4%
BaA7)E AL HAFZAEAA} NF-«BSh AP-1
9 %“*C—E— HEAA, o]E°] A2 pro-
motor ¢l AgstE AE A3 WIEYU R
o2 =)

acter pylori #Z¥F w3 A,
32:1091~1102.
2. AEA - A& &
A4 - A AYEF - HYF - ABAE - Ay
3 A8 A A9 2 7Y HRe #
Aol Al Campylobacter pylori £ 7&%3’—} o]
st 8% G FA7Ee] g,
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