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Helicobacter pylori-infected gastric mucosa is characterized by infiltration of various inflammatory cells such as
neutrophils and eosinophils. Although several mechanisms for neutrophil infiltration are well known, there has been little

known the role of eotaxin, which is a potent chemoattractant for eosinophils, on the inflammatory process of H. pylori

infection. The present study was to investigate the mechanisms of eotaxin expression in gastric epithelial cells stimulated
with H. pylori vacuolating cytotoxin (VacA). Stimulation with VacA purified from VacA"™ H. pylori slightly increased
eotaxin expression in MKN-45 gastric epithelial cells. In contrast, the combined stimulation with VacA and IL-4

synergistically increased the eotaxin expression as determined by quantitative RT-PCR and ELISA. In MKN-45 cells

transfected with an eotaxin promoter-luciferase reporter plasmid, costimulation with VacA and IL-4 induced more
luciferase activity than either VacA or IL-4 alone did. However, such up-regulation was significantly decreased in the
cells transfected with luciferase reporter plasmid bearing an eotaxin promoter which has a mutation at STAT6 binding site.
These results suggest that the up-regulation of eotaxin in VacA-stimulated gastric epithelial cells may be synergistically

facilitated by IL-4 via a STAT6-dependent mechanism.
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T7F H. pylorioﬂ o3k W
W7l mjg- F8% &S 3 AALS] =T
S Frell= IL-5, eotaxin 53 %—‘]__'E_‘ chemokmeO] o
I3t} (40). ©] FollA] eotaxine FAFTO T HoldlA 2§
8= chemokine©. 2 CCR4e}= F~&-Alo Ajtsle] 288
et} o]]ol| %= eotaxin2$} eotaxin-3 5% LEHA
=, o] 5% eotaxindl| H|3| FEAE SAAFAT= THoO
108 ©]’F o3t} (8,18,19,). 3 regulated upon activation
normal T cell expressed and secreted (RANTES):= ¥ & 4=
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TEE vl gloh =, IL-49} 1L-139] - STAT6 (signal
transducer and activators of transcription-6) pathway”} ¥4 3s=
HHH [L-1 5 TNF-a9] 7 -9-olli= NF-«B pathwayE &3
eotaxin®] WHAATR= B o] W E L v} (12,20,41).
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1. Toxigenic H. pylori®l HIQF & VacA S4 HA|

VacA E2Z BEn|s= H. pylori 60190 (ATCC 49503)S
IsoVitalex, FeCl; - 6H,0 (0.003 g/L)$} B-cyclodextrin (0.2%)°]
X3+ Brucella broth (Difco Laboratories, Detroit, MI, USA)®]
HE3 5, 37C vAE7A 23 (10% CO,, 5% O, 85% Ny)
oA 5~6U7F 2 wjekatgith o] wikH-S- 4T, 12,000 g
oA 1587 sk NS de H, 4 AU =
A7 (ultrafiltation) S ©]-83to] NS 308 FFHAIF
50% ammonium sulfateZ saturationds}e] THA-S A A7)
%, dialysis buffer (Tris 50 mM, EDTA 1 mM, NaC 100 mM, pH
7.5) &-dofl AF-FAIHTE L F, cut-off 14,000 dalton] dial-
ysis bagoll 2ol dialysisE 33| A|33}ITE Amicon Ultra-15
centrifugal filter (Millipore)E ©]-&3}o] vjFo]BS FF3)aL,
100 mM NaClo] ¥3H8 60 mM Tris (pH 7.5) &< &}oll A
Superose 6 HR 16/50 column (Pharmacia Biotech, Piscataway, NJ,
USA)© =2 gel filtration chromatographyS A] 3 3}At} (5). 4
A VacAE 54 84S SXIA717] Slste] 7)) W)
Z 150 mM HCIS ©]-838}] pH 2022 A3 (6). ©l
o} o] AA3 VacAL] =5 YolH 7] 15} goat anti-
VacA monoclonal antibody (Santa Cruiz Biotechnology, Santa
Cruz, CA, USA)E ©]-&3}9] immunoblotS A]3)3s A3} 87
kDa $-219] bandE E1& 4= AT} (Fig. 1A). T3+ A S
VacA7} BE8H &8 YehleAe] of -5 dotr7] ¢
3l HeLa cell (ATCC CCL2)S ©]-8-5}] bioassayS *] Y3}
Gtk &, MEMS 7|02 10% $-Efo}d 3 (fetal bovine
serum, FBS, Gibco-BRL, Grand Island, NY, USA)E ¥3}3} Hj

A& o]83}e] Hela cellS 96-well plateol] HJF3FAT) <F
95%2] confluentE R A|Eo| 7]&9] vX|E A| AT H,
A3 AI171 VacA (20 pg/ml, pH 2.005 X 718kaL, 247 7F H)
& 5 AFE9] vacuolation FF-5 TSI 1 Ay iz
ol |3l VacAS 718 MEZol A FE 3t vacuolationS
#2434 AT} (Fig. 1B). 3 lipopolysaccharide (LPS)<]
2 AARE FA5tr] Y3Fe] LPS test kit (quantitative chro-
mogenic limulus amebocyte lysate; BioWhittaker, Walkersville,
MD, USA)E °]&3te] A3t ot AAIg VacA 1 mg/ml
ol 4 LPS activityi= 1 endotoxin unit/ml ©]3}$IC}.
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o]-&-&k AA AT
(JCRB) . ©] AM¥E:i= Dulbecco's modified Eagle's medium
(DMEM, pH 7.4, Sigma, St. Louis, MO, USA)ll 10% FBS$}
Al (100 unit/ml2] penicillin, 100 pg/ml2] streptomycin)E-
ARg3Ee] 37°C 5% CO, HIY7]oA wgaiet.
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Figure 1. Purification of H. pylori vacuolating cytotoxin. (A)
Immunoblot analysis of VacA preparations electrophoresed on a
10% acrylamide gel, transferred to nitrocellulose, and reacted with
goat anti-VacA antibody. (B) Vacuolation in HeLa cells treated with
H. pylori vacuolating cytotoxin. HeLa cells in a 96 well plate were
treated with H. pylori vacuolating cytotoxin (20 pg/ml) for 24 h.
Vacuolation was observed by an inverted microscopy (X 300).
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USA)=Z A=¢F MKN-45 9139 A 322 5E] 2] RNAF Trizol
reagent (Life Technologies, Grand Island, MD, USA)E- ©]-&-3}
o FZEa3h

2) MO M ZOAQ eotaxin mMRNA EHEHS EOlS <
8t RT—-PCR

F%3 RNAS 0.1 pg9l oligo(dT);s¢ 37 37°ColA 604
59k HES-A]A cDNAE THE ., PCR thermal cycler (GenAmp
PCR System 9600, Perkin-Elmer Cetus, Norwalk, CT, USA)=
¢cDNAE SFA|ZIt Eotaxin®] 7% 94°ColA] 45%, 53Tl
A1 302 2E]al 72°ColA 1 AldEleith o]59] Al
gy B4 F 353] ) B-actinol] TS PCRE 7]52] Wi
3} FLsHA AT (1). PCRO ARE-3) eotaxin} B-actin
9] primer 7] A8 Table 17} #T}. ¢HH eotaxinell ik
A FT S ZE human monocyte cell lineQ! U-937 cellS
PMA (0.1 pM)E 16A1F A=535F RNAE o] 8313t} (26).
= A2 33 o HkE AlE3itk PCRO] € F-, PCR
AHE-2- 2% NuSieve agarose gel (FMC Bioproducts, Rockland,
ME, USA)Z 7] 93+ 5 ethidium bromide F2 o= &

3) &UE = eotaxin Y p—actin mRNAS| Mzt

W H eotaxin mRNA 2} [3-actin mRNAS] AHS 93}
HE RNAE ARSIt o] 5 RNATE 7|9 Uiidi=
Ak A ANE] MEAA FE3 RNASE 598 A8
Tl A AL 7Fsdles AAIEIGITE &, 2T RNAT eota-
xin genes 5E& 4= U= sense primer®} antisense primer2)]
A7) Aol dEE JdAHES AASI oY, o9 PCR
% product A717F AEZHE FE5¥ RNAOA FFE

%3 RNA2| PCR product®] 7]l H]&iA <F 100 bp A=
X}O] WA skt o]k 2 AAl Y78t A2t eota-
xin®l thdt FF RNAS] PCR product®] Z17]:= 481 bpo] il
B-actin®] T3 E= RNAS] PCR product®] 7] 746 bp
T} (Table 1). 71 ¥, MEZFE] FZ3 1~2 pug®l RNASH
2~5H| 2 S SIAAT] EF RNAE 5US AlgdellA] bt
SAA GHARE Alste] 7]E] ORI ¥ mRNA
o] BAGE At} (1). =, PCR AAES 7] 50
2 #EEla EEtRols HEe 94E 7SIt o] 94

Table 1. Sequences of oligonucleotide primers for RT-PCR analysis of human eotaxin and p-actin

Size of PCR products (bp)

mRNA . . .
. Sense primers Antisense primers
Species target standard
eotaxin  5-TGT GCC GAC CCCAAGAAGAAGT-3' 5-GAGAGG AGA GGG GGAACATTG-3' 376 481
B-actin 5'“TGA CGG GGT CAC CCA CAC TGT 5'-CTA GAA GCATTG CGG TGG ACG 661 746
GCC CAT CTA-3' ATG GAG GG-3'




S imaging densitometer (GS-670, Bio-Rad, Hurcules, CA, USA)
2 Agsto] Z PCR W=9] peakell 3358k W4 8t
Sk 1 FH AE RNAZHEH 42 PCR WA I X RNA
2HE 94L& PCR WHH|E o]F 21 2AUE 0|83t
ET RNA 24579 5938 53A (equimolar point)S -3}
o] A3 RNA Wlol]l £A3H= eotaxin mRNA A5 ANk
shet.
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Eotaxin THild& wiYFdH s tidom aAaHgS4H
(ELISA)S.2 ZA43}3t), Agle] ©]-g3F ELISA kitE R&D
System A} (Quantikine, Minneapolis, MN, USA)2] A& o]-&
A
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5. Eotaxin reporter gene £dg {Ist luciferase

assay

6-well disholl A|EE v]3F T} Fugene 6 transfection
reagent (Roche molecular Biochemicals, Indianapolis, IN, USA)E
o] g3to] A Z3|ALY] XAYRE 1.5 g pEotaxin-luciferase

<
=

pB-actin-luciferase S transfectionA] %1 t}. Eotaxin reporter
gene?] A4S 5743817 $13t plasmid luciferase reporter
pGL3 Basic vector (Promega, Madison, W1, USA)E 7]} o &
eotaxin promoter regione X-ZA|Zl AolH (pEotx. 1363),
promoter region % QuickChange site-directed mutagenesis kit
(Stratagene, La Jolla, CA, USA)Z ©]-&-3}o] STAT6 binding
siteS M A7) plasmid pEotx. M1 pEotx. 1363 (GGC TTC
CCT GGA ATC TCC CAC A; ©] & "TTC CCT GGA A"7}
STAT6 Ag*-2lol| ald)e] TTCE AGCE X317 STAT-
69 AFFAE AAAL FH o2 Az AT o] F plas-
midE-2 "=} Dr. Robert P. Schleimer”} #|&-8ll F1t} (21).
Transfection®sl A5 37C, 5% CO, ¥lU¥7100A] 48412t &
oF mjk3lh 3, VacA L IL4Z 647 B¢t ZHgAZth
a2 5, AlEE FEste] 7158 Wt AE gafels o
ATk (14). 5, 6-well plateS D3 9loll &2E3 4T Cca*'
Mg?o] ¢li= HBSSE 23] A3+ t}S, Promega 3| Akl A
43 reporter lysis buffer 300 plE 25% &<+ 2H&A]H T
M dhaje] gl &2 Bradford protein dye reagent
(Bio-Rad)E &3ttt o]&Al 1l Al shafjole] gk
light release™= Luciferase Assay System (Promega)¥} lumino-
meter (MicroLumat Plus, Berthold GmbH & Co. KG, Bad Wild-
bad, Germany)E ©]-&3}o] 10% &9 A3 X2 A3}
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Figure 2. RT-PCR for eotaxin expression in MKN-45 cells
treated with H. pylori vacuolating cytotoxin and/or IL-4. Confluent
monolayers of MKN-45 cells were treated with H. pylori vacuo-
lating cytotoxin (5 pg/ml) and/or IL-4 (50 ng/ml) for the indicated
hours, after which cellular RNA was extracted. In this experiment,
tissue culture medium was also supplemented with 5 mM NH,CL
The (+) and () represent positive and negative controls, respec-
tively.

6. EA Az
Eotaxin mRNA A= AL H o7 F A3} L, eota-
xin ©rA D Juciferase FAAE FX = Ho + HF0X=E

EAISIAY. B A 2]= Wilcoxon's rank sum testS ©]-8-5})
o] AlLFeaL, p<0.05Y o ol $k Ao s ISk
| 2t
1. H. pylori vacuolating cytotoxin == IL—4 X}=30]| Q|
St eotaxin FRAL &S 9 CHEEEIO] MM

VacA (5 pg/ml) = 14 (50 ng/ml)s 943 4 E59]
MKN-45 cellS A}F=31S ul], eotaxin mRNA & band+= A
= AlRke] F7HEOE B8kl tixarel] Hlgl] FE g x}o]
S A% 4 A8tk 28y VacASl 7 IL4E BAlol 7
P 749 eotaxin mRNA L& band7} A3 S7}staL A
At} (Fig. 2). ©19} 22 mRNA T3S Aoz A3
5t eotaxinell th3F EF RNAS ©]-8359) mRNA #4}
FE ARSIt 1 AW, A5 271FE AF 24A77HA
VacA T IL47Fe] x50 2= gzl H|s) v vjeksh
eotaxin mRNA & Z7He 323 5 Atk =, A= 64]
ZVoll thZoll A= eotaxin mRNA EA=7F St 3.7<10%
pug RNAE UERAAI R, VacA 5 A5t A= et 4.5
*X10"/ug RNAE v~ wjekst 3715 vepdidch E=3F 54
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Figure 3. Quantification of eotaxin mRNA molecules in MKN-
5 cells treated with H. pylori vacuolating cytotoxin and/or IL-4.
Confluent monolayers of MKN-45 cells were treated with H. pylori
vacuolating cytotoxin (5 pg/ml, VacA) and/or IL-4 (50 ng/ml) for
the indicated hours, after which cellular RNA was extracted. Quan-
tification of eotaxin and B-actin mRNA molecules was performed
as described by Materials and Methods. In this experiment, tissue
culture medium was also supplemented with 5 mM NH,CI. The
values are expressed as the mean of five different experiments.

3 A= Abel] L4 @5 Aol A Hit 5.2X10°
eotaxin mRNA #-A1/ug RNAZ thzTHoll Blei e oF 40%
o] F7He YERNSITL o]dl H|ste] TYU AlZFTol A VacA
of 3 IL4E 7 71 A5 HEE mRNA 2R+
it 23X10%ug RNAR VacA HE [L4 = 2| H]a)
A Z7HE YERSITE (Fig. 3). ©19F 22 synergistic in-
crease’™ A= 6AIZHEE FESHA BEED A, AH
12413k FH1e] =25 YERfISITE 12]u) B-actin mRNA
E VacA T L4 A=t B B4 oF 1x10°
transcripts/ug RNAZ &7 ¢k 4d-S e it

1 E mRNAZ} protein 0] 7HA] o]AX =25 ER1517]
sk, wF 2447 F AL A NS PO eotaxin?]

U S SASIITE 1 A3} L4 (50 ng/ml) WHe] Ao

2% eotaxin @A 07 F3HA FUFEATE (p<0.05).
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Figure 4. Eotaxin production in MKN-45 cells treated with H.
pylori vacuolating cytotoxin and/or IL-4. Culture supernatants of
MKN-45 cells were collected 24 h after stimulation with H. pylori
vacuolating cytotoxin (5 pg/ml, VacA) and/or IL-4 (50 ng/ml).
Tissue culture medium was also supplemented with 5 mM NH,CL.
Protein levels of eotaxin in culture supernatants were determined
by ELISA. Data are mean = SEM (n=5). *p<0.05 versus MKN-
45 cells in medium without VacA or IL-4. **p<0.01 versus MKN-
45 cells in medium with VacA alone or IL-4 alone.

3 VacA TE IL-4 =02 RS 7138 uo)] n]ahe]
eotaxin®] HH|Fo] AA3] F71ehS st = YA (p<
0.01, Fig. 4).

2. H. pylori @1t IL—4E et &I M ZHA2] eotaxin

=15
=

il

VacA ZF=ro] ofd H. pylori & AHAe] 7o s =
eotaxin®] WHE =22 o5 dolH 7] 9]8le] MKN-45
cellell UAB4=¢] H. pylori @3 37 IL-4 (50 ng/ml)S 7}a}
ATE 24A13F B - NS O o= ELISAE o83
cotaxin®] HH|FHE =3t 1 A well & 1x107, 1X
105, 1<10°, 110" CFU2] H. pylori w3} $M4| IL-4Z2 MKN-
45 celloll 718FEBFE eotaxin®] EH]FS Tt EE L4
s A=l HIE frojgh xfolE YERA] Rl ek
FU3 A8 systemoll A [L-49}F VacAS 7 718 75
= A9} 2] eotaxin®] 0|7} EASHA FUFFAL AT
(Fig. 5). o|9} 22 A= AAISE VacA7| obd H. pylori 1
AR el o3| A= IL49] A A=-S wriets 3T E

25 eotaxin®] WHFA| &2 AAME Uk

3. NH4Cl B7F & H. pylori vacuolating cytotoxinQ| &t
M3tTF QA M Z9| eotaxin &0l O|X|= Pt

AAH VacAol 2|3} eotaxin®] L&l 21014 NH,Cl &4
5 T VacA2] 2Hd3}7) eotaxin®] Wdol| v|X|= gk
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Figure 5. The effects of live H. pylori on the eotaxin production
in MKN-45 cells treated with IL-4. MKN-45 cells were incubated
with IL-4 (50 ng/ml) in the presence of live H. pylori or purified
VacA (5 pg/ml). Tissue culture medium was also supplemented
with 5 mM NH,Cl. After 24 h of incubation, the levels of eotaxin
protein were measured by ELISA. Results are expressed as the
mean = SEM of five experiments. *p<0.05 versus MKN-45 cells
in medium with IL-4 alone.
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Figure 6. Eotaxin production in IL-4-stimulated MKN-45 cells
after incubation with acidified H. pylori vacuolating cytotoxin in
the presence or absence of ammonium chloride. MKN-45 cells
were incubated with IL-4 (50 ng/ml) in the presence of purified
VacA (either acid pH or neutral pH, 5 pg/ml), or in the presence
of buffer controls. Tissue culture medium was also either supple-
mented with 5 mM NH,Cl or not supplemented. After 24 h of in-
cubation, eotaxin production was measured by ELISA. Results
are expressed as the mean = SEM of five experiments. *p<0.05
versus MKN-45 cells in medium without NH,CL

< #AAEL o) E 9)5ke] MKN-45 celloll 5 mM2] NH,CI
$ 2 9] VacA (pH 2.0) =2 542 VacA (pH
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Figure 7. Activation of eotaxin reporter gene in MKN-45 cells
stimulated with H. pylori vacuolating cytotoxin and IL-4. MKN-45
cells were transfected with pEotaxin-luciferase transcriptional re-
porter (pEotx.1363). Forty-eight hours after transfection, cells were
stimulated with the indicated concentrations of H. pylori vacuola-
ting cytotoxin (VacA) and 50 ng/ml of IL-4 for 6 h. Tissue culture
medium was also supplemented with 5 mM NH,CI. Data are the
mean fold induction in luciferase activity relative to unstimulated
control. Values are the mean = SEM of five experiments.

2 24NZE A A= & A NS 3]5E3ITE VacAd]
A3 150 mM HCIS ©]-&38Fe] pH 2002 XA 3%t)
ELISAZ ©]&3}0] eotaxin®] ¥-H|FS 43 A3}, 5 mM
9] NH,CIE 7184 @& ol A= eotaxin®] FH|ZFo] thx
aroll Hlsl frofgh S7HE vERIA] akgith 2§ pH 7.0
UERNE VacAE 71 7o)l A= 5 mMe] NHCIE 7 3
7Vl FH e &R0l B3 eotaxin®] 793t F71E T
Ze = QI (Fig. 6). 39 pH 2.0S YERNE VacAZS
MKN-45 cello] £ 6-well plateel] 7}8FE 2 vl 1l #]
o] pHE 8 &S YERA] esith o] 22 AR v
Fo] AAg VacAT A3} AElelA, 18]35 ammonium
chloride®} 7 $173T Az 2Hg-3okit eotaxino] LE=

T 5 Ak o

4. H. pylori vacuolating cytotoxin XF=0{ 2|t eotaxin
reporter genel| A3 W s AF

VacA Aol ]38t eotaxin A4 L s=E AA] 9
}o] MKN-45 A 39| pEotaxin-luciferase plasmid (pEotx. 1363)
£ transfection A|ZAtE L H VacA Z IL4 (50 ng/ml)E 64|
7t &2t A e F luciferase B3-S SASITE 1 A7 1
pg/mlA-E] eotaxin reporter gene2] o] F71E7] Al2Fs)e]
10 pg/mioll A Hojo] &do] yepdS &l 5= Slslnh
(Fig. 7).
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Figure 8. Activation of the eotaxin promoter by STAT6. MKN-
45 cells were transfected with either a wild-type eotaxin promotor
luciferase reporter plasmid (pEotx.1363) or a plasmid mutated at
binding site for STAT6 (pEotx.M1). Forty-eight hours after trans-
fection, cells were incubated with or without VacA (5 pg/ml) and/or
IL-4 (50 ng/ml) for 6 h and then harvested. Tissue culture medium
was also supplemented with 5 mM NH,4CI. The luciferase activity
normalized to protein concentration and calculated as the fold in-
duction compared with the control vector. The data are presented
as the mean = SEM of five independent experiments. *, p<0.05
compared with pEotx.1363

5. H. pylori vacuolating cytotoxin & [L—4Z X}=35+
A M| ZO0|| M 2| STAT6 pathwayOll 2|8+ eotaxin reporter

genel| &4

VacAoll €]l eotaxin Tl STAT67} #osh==]9] ofF
£ ol 7] 93}, pEotx.1363¥ eotaxin promoter region
% STAT6 binding siteE ¥ A|7] plasmid pEotx.M1S MKN-
45 cellol| transfection A|Z] ¥, VacA W= IL42E 6A17F A=
Slal eotaxin reporter gene®| &S SAGsigith. 1 Ay
STAT6 binding site”} +=713] 2E% eotaxin promoterE Z+al
S+ pEotx.1363% transfection A|Z1 MXEE UlXd OS2 VacA
ko] Z}=5 718 groupol A+ eotaxin reporter gene2]
°] EHZ%loﬂ Hlsf oF 70% F7kekar ASATE HEgk L4 wEO.
2 A=5E 7R Al tiztel Hisl of 120%°] S7HE

YHebRATE o] W] VacAS} IL4=E A A== 7S 45
o= tiztol vls] <F 539 fold-increaseS H.o] F=ATh

o9} B2 TTHES Wi b=l B3 synergisticdt TS
oJnjslar gir) oo H|Ele] STAT6 binding siteS mutation
A1Z1 plasmid pEotx.M1<- transfection A% groupol| A& VacA
of o3 S7te 24do] oF 40% HE 7hadh uhd [L-40]
ofsf Sk e dix FELE 100% HAHATE
3t VacA9} IL-42 $HA| AL 718 groupoll A& 90% o)
w9 A ZHAdke] VacA Aol o3t o w FHAegitt
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VacAE #A1o] oF 87 kDa o & A|X 2] 333} (vacuo-
lation)E fsl= TlAolt) (9). o9 2 VacAw AT
ol A &g H. pylori &5 5 ¢ 50%°l4 AP Bl
wo] Q1L (10,29), FEutEtell A Zelek 752 AfolA e
°F 80% FZollA VacAE AAdskal T} (15). H. pylori U]
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ek olgfgt AFEAL Sec T oEste] Al U
S TS §, ololA] o] HMFEHE] 2 ARl 40 kDaf
C-terminal®] autotransporter®l] 23 &% pore (B-barrel &)
£ E3lo] e Sy 87 kDa A7]2] 547} Hrl (29).
FH)E VacAt I AEe] =80 A= L, endocy-
tosis®ll ©]3l endosome o2 ©|E3F & ZFE o] & Ado] #
&3 Flo] A= o] f{iEe] Avke FxstE 219
= Aoz FF3ha gt} (25, 33) ek AlEZ oA VacA

chulz o vheksl AJEEHA V)5S UERATE (9,37). AT
oA VacA<= IL-42} 97 9139 A2 A eotaxins THA

A AN o9 2 @4 XTFHA RNAE o] &3t
eotaxin mRNA W& A= 5747} ELISAE o8¢ ol
TH| S0 AdfollA s gRlg 4= USrh 53] repor-
ter genes ©]-&3F 2 Ao A VacA9} IL-40l 23k 9443
AlZAN A eotaxin EASHE ALRIE 5= AUTE =, VacA
W] R} 0 3= eotaxin reporter gene®] Aol o
& °oF 70% F7Fk%laL, L4 The) Ao R 1
8l oF 120%2] S7FHS JERITh 21 VacASt IL-4%
A=S 7HE Aol 5309 F7HE B g5 A=l
H]3]| synergistic increaseE YUERNRITE ]9} e AHEL
VacA®| A& Wriehe IL49] T4 A5S v 48 74
-l eotaxin o] AETA O R FOF level 2 F7HE
T s guErix stk wEbA] VacA' H. pylorioll <3
H el = A el ERlshs WAAEe] 4s
Z-go] W) wdel] F8%k A 3haL US-S A
=Tt
H. pylorioll 7t $kx}e] f)x2lol= S42k7F HZEAA}
of vl3) wi9- E=A FUH Uthe RiES 1ed & o
(13,22,39), Z2HE 54714 H. pylori 7+l 23 97
9 7P Al - T8k & 4 vk of9f 2
SAHE F-90ll+= IL-5, eotaxin 5% 72 chemokine®] o]
St} (40). ©] FolA] eotaxin FAHFORE olstAl -85}
i chemokine©. % CCR4Z}= F8&A Aj}ato] 285 1
Ebit}, o] Qo= eotaxin-29} eotaxin-3 5= LA YA TH
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ESE H. pylori o A9} IL4E FA]ol 718l El% eotaxin
o] Wy FHE ERIE ¢ gk 2Evh oA AEE b=
H. pyloriZ2 3-8 A3 VacA 549} S IL-45 MKN-45
celloll 2H-8-A17& o, eotaxin®] L& o] FT7letths A=
ST A EZHE eotaxin T&ol= H. pylori o AHA|H U=
VacA H47F ToJ3hal S AA #vkal & ¢ itk
VacA 5471 A EZEE IL4S AT 5= JeA
= golg vl givk 2@d H. pylorizt 99| Al ) 72
A= AS Wl monocyte chemotactic protein-1 (MCP-1)2] &3
o] Z718} (2). MCP-1& IL43 AAs] 2 4 =
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&g AlEA] STAT67F Sttt Wik A (21,
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Zoll 9% cotaxin LEel| 1o]A] STAT6 pathway?} T+o]
I QS-S AAFE Fa Q) a2y ol9f e =He
gRlel Eeitt. meba 2 AFdedAe QlitstE
A3} 3 o] STAT6 HAFRIAFE Western blot}
electrophoretic mobility shift assay 52 H'HS o]&3] &<l
skl Qiek. olo} @ AFAIIL FAHrhd oA AAE
7HdE B Gde S E ¢ s AR VRt
VacAS} TL-40l ¢]3}e] vkdo] Z71H eotaxine 349
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ME 548 SR} (38). 538k EPOE nitrite (NO,)E
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