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Polyphenolic compounds have been shown to have growth inhibitory action on
Helicobacter pylori (H. pylori). Previously, we demonstrated that seed shells of the Japanese
horse chestnut (Aesculus turbinata BLUME) are rich in polymerized polyphenol com-
pounds. In this study, we have examined the effects of polyphenolic compounds from the
seed shells of the Japanese horse chestnut on adherence of H. pylori to MKN 45 cells, a
human stomach cancer cell line. Polyphenolic compounds, which are composed of mono-
meric forms of (+)-catechin and (—)-epicatechin and polymeric proanthocyanidins, report-
edly inhibited the colony formation of H. pylori on agar plates (minimal inhibitory concen-
tration: 180 ug/ml). Interestingly, the polyphenolic compounds also inhibited adherence of
H. pylori to MKN 45 cells at concentrations that showed no growth inhibitory action on H.
pylori. When the polyphenolic compounds were further fractionated by gel filtration
chromatography depending on the degrees of polymerization, fractions including poly-
meric proanthocyanidins exhibited higher inhibitory effects compared with a fraction
containing lower-molecular weight compounds. MKN 45 cells reportedly produced IL-8
spontaneously, and IL-8 production was increased by H. pylori infection. We found that
polymeric proanthocyanidins significantly and dose-dependently reduced the H. pylori-
induced IL-8 production as well as the spontaneous IL-8 production. Our results raise the
possibility that polymeric proanthocyanidins contained in the seed shells of the Japanese
horse chestnut may prevent infection and inflammatory responses by H. pylori.
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Helicobacter pylori (H. pylori) 13, SHARD 7S L&
HERET, BWRTICERET 3, BERMICAELT
WhEd 5. 1983 4EIc Warren & Marshall S35 R EBH D
S ICHE T 3 H pylori OSBEIEEICEKTIY LTI
BRICHRSHES, H. pylori DREHSIBHBRHERCE
BB, +IEBEE BELSEORECEIESLTVS
CEMBHSMICIE - TE . EEETIHEFEOBERON
B ILL D REEEIRDENICH B DD, EERETORK
BIEKARLELTEL, BERICBVTH, 0L LTI
70% LI EBBE L EbN TV A, H pylori DBREIC &
DBIEREEDOZ BREBINB I EH S, Bt
WL TWABIED, HREDYRI 7775 —EFEXD
nTHo, RESERBOREEREL SN TVWS, HER T
PR IHEBRIEGAEME 2R (TEFVVY Y, 25
V2o vy) ik 3HIBHIC K ZREFEENTTON
TV, THEOMMCL 2REROETLHIINT
W3, BrizanETic, ¥7E (Polygonum tinctorium
Lour.) » 53 H. pylori &M% H ¢ L&Y+ Bigg L2,
NS BREAHYEREF VICBWVWT, BHE~ND A
pylori B A EEICIEIT 2 E2MEY LT, BWE
B DYWL H. pylori (LEVIDRREEIT» TE 12,

FF / ¥ (Aesculus turbinata BLUME) ¥, 94bb
PF/ 3, HRIAORAELTRY Y& &SR
FEO—HERL, FNEBRT I LIk - TRIBBRE
BTEBIEDOHUEOEREDIFERLE LTRAESNT
W/HEEBZOSNTVS, bF/ 3BV EREINSEY
F=vE2BL BB END, I—o .y EdUliCZ OMH
YVIOEEMEEICBET 2RSS ED SN TB Y, KECER
DiEER & LTEELPHRICAV STV S, FAald
INETIE, FF/ IOEBEESEEREL, KRE L
F/ I OB Ry VEEED, MEEME EFMEIE
Y 2, WHEASMRBEROBEE®EETHILEY, bF/ 3
DR, $HXbbbF/ +EREVEBESOLXY 7=/ -0
DEEEH RO EERE2E TS L9, S5IKi3T 4
FERBESR ) N - € OEEREE T LV B EEMEL
T&k, ¥, ThofEARS ERE, HET 2EBRET,
FFFERICETFNEIRY 7=/ — SR (-4 F
FUR(D)-2EAFFVEERBEMNELT, A-914 70
AV =T SN/EGEFTBR TR T NV TV VES
HTho, COXIREERY 7 2/ - VOEIGHUOKE
MBE,POELNILR) 72/ —VERERTEBHTEV
EERHBLES,

CNETRMNF/ FERICOEENEZ 7z VEF VP
(B)-HFFvREDOERY 7 =/ —WiTZHL H. pylori {EFA
MHbHI LMD, FURBMEMASD BT L0 g L hisE
ENTVEY, H pylori BREOHIHHERE L EZL SN 3Bk
e~ oESHEcEEH L RERRO L. 22T
SE, +F/FBREY 7 2/ —VOFRERRRE L
T, invitro ITBT B H. pylori O BRI~ OEESINEIL)
Bicowtkit Lz, &, o7 by 7=Y y0&ES

Bk AU RICOVT RS AIT - 1.
1. MEEFE

1.1 & ah

FF O EABRARY 7 2 - VI EREHALH (BIUE
KFH) KBOTHEE BElshik, +F/ +OEK10g
OKSDEE 115%) sk THREL, 7K 200ml %0
AT 2, BGERET- . kARG, BEIC
ZE/K 200ml =04, BERROBRIELIT- 2. Mttk%:
o—4)—xNRL—F—TREBBLT, ZEY156g
184, oY% Diaion HP-20 (30 mm Inner Diam-
eter (ID)X300mm, BASK, HF) 2HViAS5470
< b 57 0T, BEAKS00ml, RiTA S/ —
500ml THEH L. Bohik 2 ¥/ — VEHES & TR
ML, %EY067g %2187, I#H% Chromatorex ODS
1024T # 5 & (30mm IDX300mm, E+ ) ¥ 7{L¥, &
HH) icftL, 5% # ¥ / — v 500 ml TEEER, 50% £ ¥
J—=n500ml TIHEHE L. BoN50% A 5/ —VisH
5 2 RT MG L, &EY 054g 2187 (LIF, ODS 43
Y. &5 DEEY) A Takahata 59 O HFEICHEL T
Sephadex LH-20 7/ 5 627 u0<= b7 357 4 —IiCTHEL
fo. EWExT Y /) — VAR L, Sephadex LH-20 47 5
4 (30mm IDX300mm, GE Healthcare UK, Bucking-
hamshire, UK) icfitl, =%/ —/12,100ml, * ¥/ —)
2,100 ml, 70% 7+ b >~ 2,100 ml DETEH L. BEH
BERERBMEL, =5/ —ViEHES (F1), 28/ — Vi
HiES (F2), 70% 7+ b viEHES (F3) O%EY %15
fz. ¥A®E ) 7 =, — WEIZ Folin-Ciocalteu iz £ b RIE
L, (D)-zEAFFV/BEEBTRLL SESICBIT SR
)7 =/ —)VEIZ Table 1 IZ/RTHEY TH - 72,

Jlg#H HPLC 3 & Of matrix assisted laser desorption/
ionization-time of flight mass spectrometer (MALDI-
TOF/MS) ic X 2 ERITOBEL S, ODS 2 E Y1t
(F)-H7FvBLY (D)-ZEHFF U LR IEAET

Table 1. Fractionation of polyphenolic compounds from
seed shells of the Japanese horse chestnut
(Aesculus turbinate BLUME).

Dry Polyphenolic
Purification step weight content
(mg) (mg)
Hot water extract 1,560 580
Diaion HP-20 670 480
Chromatorex ODS1024T 540 440
Sephadex LH-20
Ethanol eluate (F1) 20 10
Methanol eluate (F2) 270 290
70% Acetone eluate (F3) 100 90

Polyphenolic compounds were fractionated from 10g of
seed shells using HP-20, ODS and Sephadex column chro-
matography. Polyphenolic contents were determined as
(—)-epicatechin equivalents using Folin-Ciocalteu reagent.
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Fig. 1. Chemical structure of proanthocyanidine isolat-
ed from seed shells of the Japanese horse
chestnut (Aesculus turbinate BLUME).

yv=v (Fu7v v 7=Y v, Fig. 1) BEKST, Fl
W7 zueF VEEE rFrBLUzEATFRUDDS
153 3BIAREDESTFHY) 7=/ =N, F2I3 19mer LU
tohEAEDO Y97 v by T =YY, F3Id23mer DIk
DEBEAEO 7T v T =V v EERSET BESTE
HESHK®. ZMERIEREEEX-RELLTI0% 5
J = VEIKRICED dmg/mlICHER LIt b D%, S5ICfE
A cSBEICARRL, EHLK

1.2 Helicobacter pylori

H. pylori 13, 1Z#ERRTH 3 ATCC 43504 bk& FW 72,
H. pylori DFEEITIE 10% fetal bovine serum (FBS, Hy-
Clone, South Logan, UT) % &% BBL Brucella broth
(Becton Dickinson, Sparks, MD) %*MHW/:. F/2ao
= —JER e pE S RBRICIE 10% horse serum (Invitrogen,
Carlsbad, CA) 88X U 1% agar (BBL Becton Dickinson,
Sparks, MD) %4 Brucella broth (LT Brucella agar)
2RV BRI T R0y s TR CSESRMEE, B
5O IS & BMIFRGHT, 37C TiT- 7o,

1.3 B/NAEPFBIERE (minimal inhibitory concen-

tration: MIC) DRIE

R TR L 7oAE, 50001 1St L, Brucella agar 45ml
RERML, BREREIER L 7. XM LI phosphate-
buffered saline (PBS) iZX ¥ A550nm OPFEE A EB L
Z03&EBE R EKS0ul ZF T L, SEARER
KLz, 7 HEOEER, BAFTOFELERTEME T
THZAL, BOABXRD ShELER/NEES MIC & L
7.

1.4 MKN 45 #}a~\D H. pylori IEENHIER

MKN 45 fifa (& ~ BEME) ~#5 L/ H pylori
BAxlEd+ 3% & LT, Cellenzyme immunoassay
(Cell-EIA) %#H\ 7z, MKN 45 f#ifai3 10% FBS 2 &8¢
RPMI 1640 3512 W\ C 37°C, 5% CO.BRIE FTHI&E L

7. 96 X< 1 2 a7 L —+ (Becton Dickinson Labware,
Franklin Lakes, NJ) 12 1 X10°{@/well T#EREL, 3 Y
&L, PBSICTL D A550 nm DELEMRB L Z 02 &
15 & DI 7 H pylori BB & PBS I X b KEREIC
AL CEREERENL, 3TC TN VFa
N— b L. BEHAERRER, H pylori 2S5 UHELE 10041
EENZENEY = VITERIL, 37°C, 2B v & 2 ~N—
b L7 BRI A RET L o E, A550nm OB
MBLZ01E732X5CHTHBL 2 H pylori B % PBS
& D 10 FEERPEFIR L 72 & D% MKN 45 fHEIC 10041 §°
SEIML, BRsREE 2 B E LStk VT, L
TEBITKERIS H. pylori DA RIEETH - 7z,

H pylori 2 SUERKBERER, 4% /X7 - VLT LT
EFE&RERML, 2R T, 1KBEEL . 005%
Tween 20 2 &L PBS THEAR, 3% @RR(LKFEBERETR
ml, ZEET300EL 7. dEEtk, A F v E#S-v Y
¥4 H. pylori £Y 7 o —F Ik (ViroStat, Portland,
ME) Z#@ml, FiR, 60 pRIGS ¥, %%, horse-
radish peroxidase (HRP) E®-A b L T E Y »
(DAKO, Glostrup, Denmark) %@L, &, 60 9XIG
X7, 1%, QuantaBlu™ Fluorogenic Peroxidase
Substrate Kit (PIERCE, Rockford, IL) iz & h Rfa X4,
MKN 45 $HiEICfHE U e H. pylori 28 L7z,

MKN 45 ffaid, B &k 2 flaEEr o EL Y
31w, BEKIG®% O IC alamarBlue® (TREK
DIAGONOSTIC SYSTEMS, Cleave Land, OH) A#inL
—ER IR O LB L HIE L 7.

1.5 H. pylori (29 2 EIEER

PBS iz & A550nm ORAESEBLZ 02 LB K51
BRI H pylori Bk & PBS Ik O RIBEICIHRIL 748
mAESERAL, 37CT25 /MM vFaxX—MLKk. H
pylori B UCERK % PBS itk W BEFERL, Brucella
agar AR b 50ul 2@ R L, SERFEmICIA . 37C, 5
HSEEE, EHRERO I o= —K42HAIL 7. BRER
MLBWEED o0 =—H% 100% & LT, REEOES
BIMEO a0 =—¥E2% TR LT

1.6 H. pylori B MKN 45 $1§2H 5 D 1L-8 EEA M)

e

H. pylori B4 MKN 45 ffifd7’» 5 @ IL-8 EEA: 1 Nozawa
5DFYW Tht - 7. MKN 458 % 24X 7 L — b
(Becton Dickinson Labware) T 3X10°{@/well Ti&fE
L, SHREEE L. LEEZKREL, FBSZEZ KL
RPMI 1640 #5#l (LIF, FBS (—) RPMI 1640 £4#) <#k
L%, FESHITE Sic—BtEE L. LiEERER,
FBS (—) RPMI 1640 55ihic & b KB IR L - ED %
400 ul/well FEhNL, 37°C T LEERHA v F 2 ~— F L7z,
FBS (—) RPMI 1640 #ic X v A550 nm ORILEEDSH
EF10EBEDITHBL - H pylori K 200 4l 2 &
T 2 VITHRAL, O 6BRA v+ aN—k L, kB
o IL-8 B ELISA (E FIL-8 227 Y —=v &y |,
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Thermo Scientific, Rockford, IL) & b HllE L 7=.

1.7 BEERE

F— 5 3 EEESD TRL, TREICLY IV bo-—
WK 2EEEERE L.

2. ¥ *

2.1 ODS sE¥H D MIC

NF 2 FREREEY 7 2/ — D ODS HEHICOWT, H.
pylori It B HBEIER 23 L 72, ODS S E#% 100~
120 ug/ml &L Brucella agar S LT, EE7THHIC
H. pylori DEBMEHES NI, Jo=—DKXxX3av
Po—VEDHNSREDTH -1, 140ug/ml OEET
BRERAYIC T o = — ORERIIHIR S, ERBEMEIC X 28
BRT, TN Ean=—nEDd SNz, 180ug/ml T
2 H. pylori DEBZHERTE -1, #E->T, ODS4
B D H. pylori i2Xxd % MIC i3 180ug/ml TdH - 7. LU
Fo#ERE, chEcoMELREMBIC T/ FEERHRY
7=/ —d H pylori IZ5x L THREERA2ELTVSC
EERTEDTH - /e,

2.2 MKN 45 #E8~D H. pylori EEMEI(ER

FFFREERRY 7 2 =Tk B, H pylori DB
Pk MKN 45 ~OEE I RITTHEIC >V T Cell-EIA Itk D
BEt L7, F— 2 PRI BV, BERLE & 100ug/ml T
(& MKN 45 fif@icxd L, I ZREBRIRESITVHO
D, FLr—bABELIHRESFELLTLE 0K
BRI 5 tctzd, Cell-EIA i & 3B 13 50 4g/ml
PITF OB TERML .

ODS 7 E#E 3.1 ug/ml LI EDOBE T, BEKENIC
MKN 45 a4 3 H. pylori DEEE RIS L -
(Fig. 2). —74, ODS S3B#) & H. pylori DIFF T T 2.5 Bl
RIhSE 22 ET, H pylori D2 o =—FaERIZ 50ug/ml
T 70% 2R, 100ug/ml T 10% BEICE T LT izhs,
25ug/ml LI R OEETIZ, H pylori 1o 4 2HE/ERIZ
Booniih ot (Fig. 3). TORERH» S, (KEED b F
JFERRY) 7 2/ =ik B H pylori ® MKN 45 fliia
~OESMEIER I, H pylori I d 2HEEHRICL 3 b
DOTREVWT EAREBENL.

X 5T Sephadex SYH[E4S (F1~F3) o8B\ TlE, ES
THRY 72/ —VESTH B FL TREOESEIERR
BEHONEh -1, EARY 72/ —IVELSDTH S F2
BLUF3 L, BEKENICMKN 45T 3 H
pylori DEEEZIEI L 72 (Fig. 4). 1, BEAEOLDE
WF3ICEBWT, F2 X0 S RBE TCOBRBSGIERNED
sz,

2.3 H. pylori B MKN 45 #8305 D IL-8 EEHHNH

fER

MKN 45 #fa»» & O IL-8 DEAES H. pylori DG &
DIUET 555, H. pylori BYLHNIC MKN 45 flia% & 5 H
CHBMNF /) FEERYV 72/ —VTUET L EITLD,
BEREFRIC IL-8 EA 2% L 72 (Fig. 5). % 72 MKN
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Fig. 2. Inhibitory effects of polyphenolic compounds
(ODS fraction @) prepared from seed shells of
the Japanese horse chestnut on adherence of H.
pylori to MKN 45 cells. Adherence of H. pylori
to MKN 45 cells was assessed by Cell-ETA using
biotin-labelled rabbit anti-H. pylori polyclonal
antibodies. Results were expressed as Fluores-
cence intensity (FI) (mean=SD of triplicate cul-
tures). Control () shows FI obtained by
adherence of H. pylori to MKN 45 cells in the
absence of polyphenolic compounds. *p<0.05,
**»<0.005 compared with control culture.

H. pylori ( % of control )

0 625125 25 50 100

polyphenolic compounds

Hg/ml

Fig. 3. Antibacterial effect of polyphenolic compounds

(ODS fraction) to H. pylori. H. pylori were mixed
with various concentrations of ODS fraction and
incubated for 2.5 h at 37°C. ODS fraction-treated
H. pylori were cultured on agar plate for 5 days,
and resulting colonies were counted. Results
were expressed as a percentage of colony counts
(mean=*SD of triplicate cultures).

45 ffalE, H. pylori IERRGERIC b HFAIC IL-8 ZEA L
TWizhs, ODS 734, F2 B LU F3 T L #1841t
WTI, BREMILILSDOEAIZESIETFLTV A,

3. £ - 3
H. pylori ZEWNIcB W TE EREMEICfTE L THFEL,
) U oSERPIFRBR IS E DR ST A ERERERT S
M, BEICX > THREOREVROLNZ I &S, H
pylori DBRGEMREIEDREREL - TVWBEEEZSNTL
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Fig. 4. Polymeric proanthocyanidins exhibit higher in-
hibitory effects on adherence of H. pylori to
MKN 45 cells. Adherence-inhibitory effects of
polyphenolic compounds fractionated by gel
filtration chromatography (F1 O, F2 and F3 )
were examined by Cell-EIA as described in Fig.
2. Results were expressed as FI (mean®=SD of
triplicate cultures). Control ((]) shows FI
obtained by the adherence of H. pylori to MKN
45 cells in the absence of polyphenolic
compounds. *p<0.05, **»<0.005 compared with
Control culture.
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Fig. 5. Inhibitory effects of polyphenolic compounds on
IL-8 production by H. pylori-infected MKN
45 cells. MKN 45 cells were exposed to poly-
phenolic compounds (ODS fraction @, F1 O, F2
A and F3 <) for 1 h, and then cocultured with
H. pylori for 6 h. Levels of IL-8 in the cultured
supernatants were determined by sandwich
ELISA. IL-8 production by MKN 45 cells was
significantly induced by H. pylori infection (5p<
0.0005). *p<0.05, *p<0.01, § p<0.005 compared

with control culture (H).

3. BRGDE—BREE, H pylori O BB~ OHEET
HED, FFEREERY) 72/ —NIZ, H pylori ITXHT
AIMEEAI Y T, BHEMa~oBE 2 E 4 51
RAuEBd onnid, BN L0EE2LEZ, AHRT
i in vitro ITB VT, FEMAEK MKN 45 149 % H
Dylori DEEHIHIWER Z#ET L 7.

BUDIT FF 7 2% ODS 7 o= MITHE L
TR D, H. pylori it d 3 H/VEFERRIEERE (MIC) %R
FElL, ®Y) 7=/ —E2EFTOEEOEREN ETIR,
EZ3HBE» S 20 = —-OFEMEy S h, &4 BHE
WIE 3 o= —FHRITEATREL L B Dt L, SEDFHERT
EEEEEA 7 HICIER Lo b, EAEEMSE T TR
Totz. $ERE LTHE 180pg/ml 2 SLEKIR o
EESERICHES N, LrL, 100ug/ml Ll EOBET
SERXIR FcBYohdao=—3BmHT/h&L, &5
2140 ug/mI YL ECIIHIRTOBRBIIRETH -~ 2. F
7z, 160ug/ml @ ODS Sy EM S LEBRFER LiciED 5
Nrhao=—%EINL, BEOEELRASLNEENIRES
NiEh ot ZREBETH B H pylori HS, £Y) 72/ —
DERIEERIC X VKK ICTZRENELLY, FRERICE(L
L7z H. pylori I3HEHENH RIS WS 2 EAEINTW
5. IhooHEE, SERYONICERMS, bF/F
BEAY 7=/ —nid, 180ug/ml LI EDBE CREIEH
BT 513 THEL, 100ug/ml Ll ETHEOFEICELL
252 32 &1tk 5T, H pylori Ikt L TR SIHEER
ERTEELONS.

Ric, H. pylori ©BEMIH MKN 4512344 5 + 5/
FREERAY 7 =/ —VOBEMEIWER %, &L 72 MKN
45 ffgic ODS S EY & H. pylori Z[ERFARML, 2 B
@ MKN 45 fHfaIC#E Lo H pylori B% CelllEIA R T
HIET B Eick RS L. Z£0fE, ODS SEYHS
H. pylori ® MKN 45 A~ DL % BMEEIKENIC, Lh
SMBEERAPED SN WEBECINHT 3 C Lsbh -
7z. ¥ 51T, Sephadex LH20 W S 427 u<= o' 57 4 —
2 & D AE L 2 ES (F1I~F3) 122\ T bESEIER %
MR LR FITRHEETO DT O EEMGIER
FH o708, F2BXUF3 I ODS 2 EYEIRE,
BEKENLESTEVERSREY St &5, F3 3,
F2 X0 $(EBE THVWESNHIERASZD s hi. A,
BOEVEESMGIERMNRES S F3id, HIcEAED
BLWRY) 72/ - ADBEETNBZESTHD, HF+FY, =
EAFF v EVRESFOLDLDE, ThS5DESRK
ThHB7oT7 v vT =Y YTERANEL, Sbic7u7
VEVYTEVVRBVLWTD, EREOEVWIODOAEMNLD
BVESEWERAE T 5 & Ra Nt FESY 13,
GEBFOESERY 7 =/ — VDE|S% Sephadex LH-20
HSL202 NI S57 4 —-THREL, BRVEEERY 7=
J =BV EDTE3% LMELTVWS, BrizchF
TS, bPF/FREREY) 72 —NIZEENBELEY T =
=D AL, MT%WEERY) 72/ —VTHBI L%
SMITLTBY, bFFEERRY) 7=/ -V TRES
RY) T2/ —VOEEBLEBDFTVWEEZLITHWSE, b
DR S, fhofEmEHEL T, bF/ +BERLFVIR
H. pylori fER%2E 4 2 FEM & L TERTH 3 AJREMHUR
Bk,

—74, BPRO@ED b F / FBERY 7=/ —iid, H
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pylori \ITX T BBOVIEEHEBED SR TW3E, SET-
1eHBRRICBVT, MEOHRERENT LA vF 2 X}

LEDET 25K S BRIEWVWC &2 5, BENFIIZR
HIERICX2b0ThHA0EEMOEZ SN, 22T, M
4 25 B E I BB D H pylori 25E#& L, ao0=—
FERRERERIC & D AEERERGE L 7. 2 FER, ODS 2 EY)
50 ug/ml T3 H. pylori DEFRIZ 0% FBEE TETL
TWizhs, 25ug/mIPITOBETRERRICIEILEALE
{EBR oL o1, TDTEHD, 25ug/ml UITOEE
TRON BEEMEIER R, H pylori ioxtd 2HE/ERAT
bHAHAREHIHEVWEEZA SN 5.

H. pylori DFAIA~DOBEEIC T, £ FTMKREREZST F
~ Y v (blood group antigen-binding adhesin: BabA)
EEEEN B H. pylori BN & v 2B L, FRMEBERES
LFUHES v BICREHT 3014 2B (Lewis B: Le®)
RS (BabA/LeP#5E) MBS LTWEEEZ SN
TWBY X 50z H pylori Bz & » T, H. pylori BE
T3 VTS T F~Y Y  (sialic acid-binding ad-
hesin: SabA) @V &'~ K T& % sialyl Lewis* (sLe*) #§
BDOFEIN LR L, SabA/sLe* fEAIC & - THHGHT 73R
DB T B EELNTVWBRED, £ H pylori DEIE
FEFicRY v T —EBREL, RELLOT VE=TE
EWHEEEE L > TWVWAE, TOT YESTICL - TR
BREDIT 5 & T, BRTOBRESRME T ToEFENT
BEEL7E-TWVBY, TOYLT—ENT AV ELTHE
BLTWREELNTWVWARLR, Zofiicd, H pylori &
L oBEEICid, 73— 2P DMLY OBES ARG
ENTVWEY, 5 THEEEZRETAIHMET® L, &k
PERERIS B,

Y T2/ =N3F v BEES L TERSE BINE
VERAET 50, ZOREENRSY v 7 BOSTFEPESE
BT, ®Y)72/) —VOSFEBOESEICOES
SNBEVOLNTEBDDO, DRy 72/ -tk BIX
BRNRY, BiEDd 2 VMR mOBREEERTFAER S
¥, ZORERE L CTEENEWERNZED ShcalfEt &%
Zoha, SEFDOSNFFFEER) 72/ — i
X BEEMGHEID, &5V BEBRERFICERLTVLS
Dipid, SEROBTFRELEL TS,

H. Shmuely 53V & H. pylori BRYxE» S8 L 72 83 &
D H. pylori BHEEWRIZ, ¥ v =V EMBEILEER Y S
YNY =Y a = 2DESFRESICO W TEEISIER %
BETL, Bhd 2WIEBEOHAEYHEE OHET, £L0
RHRICEH L, VSRR SEBD S L2 REL
TW3, SEloFHA OFERIT H pylori FEEERE | FEFHIC &
56DTHBHM, +F/FEEEY T =/ —VOFICES
EOEWESTE H pylori iTxtd 2IAEYE 26T 5 C
Licky, BRSBERICOHT 2HVHIERSFESICHETE
3EEbLNE. 5% BRSEEREZSDLL0EL OB/
IR S TAEYE & ORI X BEENERIROME &,
EROFWIRLEE FNVICB T B RGHNEIIRIC >V T bR

HlLicnEEZL TV,

H. pylori 138 FRAA~OEES I LD, IL8IEDr EH A
VERAFET LI LIk - TRYYERAD ) v SERPIFER
12 EDIRBEAE L, BREOIELS | ZHT 37529, JuEEIET
H557FVv[(+/—)2{furfurylsulfinyl) N{4{4{piperi-
dinomethyl)-2-pyridyl)oxy-(Z)-2-butenyl) acetamide] {2,
H. pylori¥i& 2 & » THE SN 5 MKN 45ffifah 5 DIL-8
DEEEE T I 55, ZDIEBITH pylori DHEEEIMEIC
kpbnEEInTVBEY 40, FAKEDOFR%EZHVTMKN 45
ffa o OIL-SEHABEZRIE L& 2 A, b F/ FRERK
V)7 /= VRBEITE D, H pyloriBgic & - THEEEh
5 MKN 45ffifah 5 OIL-8EEE B RICHIfI S h b 2 &
R & Ntz MKN 4550fa & H. pylori & DEEEINEIVER H5
VRS TIL-SEAMGEWERA S S WEMRICH 5 2 L0 b,
T DIL-SEAMGIERAII b7/ #BEA Y 72 7 — Vi &
ZEEHNGIERLSEEES L w3 afREpRB s i, F 1,
MKN 4543 H. pyloridSBE L TOW R WIEEIC b —ER
DIL-8ZEETED, FF 7/ FBER) 7 =/ — IV THUE
T5IEICLD, ZDERBWITEE GG 5 C &P HER
st SERBRICHVW L RY 7 = 7 —VEE T, MKN
ASHREIC T A EERRED OBV ELDS, b F L/ F
BREARY 7=/ =3, H pyloriDEZ 2T 5720 T
75 <, MKN 458fifalic & E#ER L, MKN 45fahEE#T
WEALTVAILSHMFIL b B3 Dl &
o, b F/FBEE) 7 2 —VIZBEAICHT BHTHR
EERIC bR %R AIHEES RS L re.

P IREREIVEBRZELTERINTVWEI EMD
b, H. pylori BEEE T 282 WKL THO - » ORETE
BIUBEHAREME LTOERAENSVWEEZI SN B,
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