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B - T iREEED 558 L 72 Helicobacter pylori @
BRI X B UFHPEREREE IS0 5 2

WEHEER - KEER (FAYY v b 43F)

ILERFEFMBERREES: (£ . L EZHIR)
Zf F W12 12A 12 H
FH F 134 1 B22H

WL, Helicobacter pylori (LAF H. pylori) 2S&HE - T _HRBEREBOHREADO D & DIZEIFS
NTW5b, H pylori DMRIEENICIX, H pylori DEAT SZ2HEY A P ¥ ¥ (VacA) %5
NZH A b h &2 VBEEE (Cagh) DIFPEREREICH T ARBOVEETHL LEbITWVD, K
gEid, H pylori 8 - T -HBEBCB I BHEREORFELBET /20, B - +2{H
KEBELY H pylors 78R, BEL, TOEELFEOFFREFRE XL UEEREICTT 53
R%, vacA % 5 T cagA BIZTFOFHE L OBFE T IHET L7,

BEFMRIL vacAt cagAt BIKRF 7213 vacAt cagA~ BIBRD B Y) DA TH o7, cagh DHEET S
H. pylori ELEX cag A DHEL VDD X D IFHROEEREZFEHIALL 2 — 7,
vacAt cagAt BBk 7213 vacAt cagA— BIMROREELEE, FPIREERICEELS5S 2 bd o7,
DEDFERIL, vacAt cagAt B, vacA+ cagA~ BT D H pylori ¥ O IFHEROAEFERANIE
BLrHEZR0H, EbH0 biFhREEFEEHILIELZROI L, S 5121 vacA* cagd~ Btk L h b
vacAt cagAt BIRD B VEMLEELZ RO I L AR L TV b, KO BEIERD H pylor
DBEHEBETHE SN TS, EENEESB L OFPREZEHL TOMBHEES»EILT 5
rTo—BhEis,
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47

¥K), Chemotaxis (¥ FE), Vacuolating cytotoxin gene: vacA (ZHfkH A4 + &3
v #&15F), Cytotoxin associted protein gene: cagd (4 b M3 VB EEHEET)

Z N E TIZ, Helicobacter pylori (H. pylori) 138
HEICERIERELT, BEREBEPENERLZ L, BH
BEEECEELKREATH S I LAFEHI N TV B129),
BHBECHERICRELY, 3512, ZOMEFERD
RHREDEEDS H 081, H pylori O BREEE~D
BFEOBBIIEELREL 2o TWh, ZOEHREIC
T HEEOEREILX, H pylor: B2 L ) BHEE
RERPHEEAE CE L VSRR E FRC) 23
RROHIKREFFENTHHZ &y, /-, BREBHT
HMBTORETA M A VEEADTTHER EOBS5 2B
IZRIEENTWAD, H pylori i3 BB & #
EHRICRERGEL, SFSELRBEWLEBEELHRET
bo FDEMNTHLFF—H, YN—¥, FAT7 4+
N—¥, Jur7—+¥, FLTERILFA NI F 0
(vacuolating cytotoxin: VacA) &4 b M ¥ VEE

ZEH (cytotoxin-associted protein: CagA) 7 &1 H ¥k
TR ET SELHER, BHENNY 7T -2
LEBbhs, LizdoT, H pylori 12Xy, 7§
w7077 —IHEHLSN, INF-a R IL-1 Z2ED
A NI ODEESINE, FDH H pylori HERD,
MR Zefaft % 272 TWE VacA L ZDEEIL TV 5
FEHDCagA®DDs, HFHEEERF L L TEEL2EHE
F7:L T3 interleukin-8 (IL-8) ¥ A ¥ 51221
2830, ¥/, HMEROEES L UHEERTE LT, A
pylori HEDEHTH 5 H pylori neutrophil-acti-
vatating protein (HP-NAP) & N-formyl-methionylleucyl-
phenylalanine (FNIP) X° lipopolysaccharide A EE4 &
NBTEBHESNTNED, &5 (ZIFFER (poly-
morphonuclear leukocytes: PMNs) ¥k Lo & L2%
FRBMLER, VY /83k, vo7u 77—V EDEER
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MR A 74 = — & — 3B Ik, B, &l
L, MEEBHETLESEEL, FOEREESNLIE
HILBESLCEASBBEEZ 2 L DS  OMIEEYE )
MIBARSL IR &, FNRSATH pylors & )W S
M7z VacA L SLIZH BB L BIRT 5, 2D LD
GREPEREICBIT A RERCOEELBF LE X
LNTW5,

AFFEOEBMITERO L ) ICHEHRBE IR TS,
H pylori DB - T HERBICBIT 2 BHEEEOR
FOBHETH 5,

MRELVHE

1. MR

H. pylori DREZSUCARFREL T LB R
BE3G, +RBEERE18H, FEAEE220,
FMEOKRERBE200 2 RAZ, FHEHHS. 111K
T, BRLEEBROFIFH25BE LIS
(Table 1),
2. Bk
1) H pylori DIFEBLURELFEOFR

IR ERRSERE I TR L 72 BRI % iR
WTHAHAFT—KEHeD|CBEEL, MFRESREGT
(5% Oz, 10% COz, 85% Np) \2T5— 7 AREEEL,
REL/ 20— % X5 | ZMERERE#IZCTL —-5H
MM S/, BREL-BEKEY H pylori AIEDN2D
@ API CAMPY % v + (BIOMERIUX S. A., France )
FPHOWCRIE L2, 72, H pylori WRE Lzan
——% 1 HEFERY, 5%4JRIBIME (fetal bovine
serum: FBS) /il Brucell broth 32 2 ml @ FIZFEH
L, 6 HREREEL %, BFIZT 8000Xg, 1655 HE
LL, Boh7cbiEL H pylori BILB© EEBRIZHL
72

a2 b= & L T10% FBS 51 Brucell broth 5%
W vz,
2) t MFERoFHE

H. pylori & & MFhEROBBRERETE-OICE
MFREREVARL 2, 3, KAXDVRRLZAN)
> IR A41 % Monoioly resolving Medium (Flow #£54)

Table 1. Patient characteristics

N=91 Age Male . Female
chronic gastritis 31 56.4+10 19: 12
duodenal ulcer 18 53.7+10 13: 6
gastric cancer 22 68.6t14 17. b
remnant gastritis 20 61.8+10 16:. 4
Total 91 65.1x11 65 : 26

WCERL, RZIZT 300Xg, 305 M&E L LA, &l
%, FHERBESAY— LYy MITHREL, 0.1
M, pH 7.0 ®Y) Y B#%&&® (phosphate-buffered
saline) (2 CEEH L7z, Z0#%, MFLEEAT 1X107ml
2% 5 £ 9 1210% FBS /il RPMI 1640 552 4F
IREBRE SIS, IHhERET trypan blue $2fIZ L D
BN EDAEFRLHERL 2D DEERIZHA W,
3) PCRIZX % H pylori BIZFEIOMRH
(1) Brucell broth ¥E# D H. pylori % &L L,
BoONLILEA, S DNA i F v b (XY= =%
M) #fFoTr/OEY—L DNA L7, T¥
J —VitBktk, 260 nm I2BITAWELELZHEL,
DNA BE xR/, #L T, PCR K& Y vacA &
cagA DELF 2 HiEHKk, BEFEKROBREZITo72,
(2) PCR D&H

H. pylori WIEMEER L BT 74 v — DRIz
ML T, cagAd DHAE Dz3 (5'-AGTAAGGAGAAA-
CAATGA-3") R009 (5'-AATAA-GCCTTAGAGTCTTTTT-
GGAAATC-3; B o /- EYIEEALF]IZ 1,350 bp),
vacA BIZF 771 < —ix F6 (5-GCTTCTCTTAC-
CACCAATGC-3) & R20 (5-TGCTAGGGTTGTTCAC
CATG-3; 13 b h 7z EEYIE 2 ECH I 1,160 bp) % fEH
L7229, PCR % 5041 BETITV, O RIGHEHBIE
10 mg H. pylori S L7227 1€V — 24 DNA, 200
mM dNTPs, 50 mM KCl, 1.5 mM MgCls, 10 mM Tris, 2.5
U Amplitag (Perkin-Zlmer, Norwalk, Coon), 30 pmol 7’
SA4<—% L7 PCR 7UZ 5 ALk vacA DHEEH,
B 94°CIZT4BRs, 7 =—1) ¥ 7'55TC 2 T45%),
HERICT2TCIZ TSR 2350 1 7 ViTo 7z, S 51T,
BTEIERIOTORIGEMZ 720 —7F, cagA D
BE 7= OBOARRY 50°C (T4 D
PCR %#1To 72, PCR EWII1.6% 7 #d — A TERIK
BlL, B{trFovaso~wS FEBIZEIVREB L
(Fig. 1o

vacA*cagA*  vacA*cagA-
strain strain
M a b a b
cagA
vacA

Fig. 1. PCR typing of vacA and cagA from H.
pylori. ’
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4) FHERICHT 5%

HREAD S5 L7z hERE 1X107/ml (275 & 9
1210% FBS /il RPMI 1640 & #IZFE & €72 96-well
plate {2, 1001 FHFHEK 1 X10¢E/ml 3 L & H.
pylori B EIF 201 2%, 37°C, 5% CO: FiZ
T4 E Lo &R, #FH3K% trypan blue 12
THEFEERERL 7

> b — )b & L Tid Brucell broth 412 T95%
DEDEFEELME L MEEGFPERER VW,

5) WFHERiEERE (chemotaxis) D%

Boyden chamber #£18Z2%¢\Vy, modified Boyden
chamber 2 THFHEREEERE = I %€ L 725 chamber
(Neuro probe ##) O TFEIZ, E{tHEFLLTH
H pylori BEEFBR 1501 2 AN, OF5um D7 1
)% — (Neuro probe #H#8) #%#EE L 72, HEIRE
A GITHEL 720FPER 1 X108M8/ml A#, 37°C,
5% COz TIZ605MREE L /o, KR, 7405 —
% Diff-Quik Fet il (EIFRAEMR) TRELZ, 74
V& — & F MR 000 DEFRICT, 3HEFIE
ELuFhEkE o ML, IFHPEREEREES L
[ H pylori & LFEROPDHHIZ, T ba—
JL& LT 5% FBS /Il Brucella broth 32 % H W,
FOBOT 4Ny —THIZEESNTHFREREE S Y
YIMTBZEIEY H pylori FELEFEIZLE - TR |
TFHRERDWEERE & LB L 7220,

L, THMESD (standard deviation of means)
T#E L72. MEIZ, Mann-Whitny U test BV, p f&
HO.0LL T DG EICHEENDH ) LHIMT L7,

& S

1. BRRBICH B H. pylori DEEBMER S LU vacA
& cagA BRIz FHRH

H. pylori 7 EERG XX R &K BILF 7205

(79.1%) Td » 7 (Table 2)o + _IRBEEHFIILH

1851 (100%) B TH - 7295, 8B £6113316] D

2861 (90.3%), FMi&FEA B BIIF2081H 1261 (60%)

THol, BREIF226IH 145 (63.6%) &, B

IEBRIHE L TRREFMERTH - 7245, Hatwy
BEEZIFEDLR o7,

cagA* Bk & vacAt BIMRDBHERIL, vacAt Bk
ZDWTIE H pylori DREEFIT2HIEFIZB VTR
HTH o7, cagA* BIRRITIBMET %6 T286] 2561
(89.3%), BREIZBVTIiX14BIH 1151 (786%) &, +
ZHEBERES B L UFMERRT E 6O 2BIGE I HE
LT, EEREmEZ R L7,
2. H. pylori 3% L ERBADITFPREFERICRIZT

-4

10848 (100 x 1) 4FHERIE W 96-well plate 12 20 41
vacAt cagA*t B H. pylori ¥5#E EFW & vacAt
cagA— BID H. pylori B LFREWEE N4 2MZ,
24BF[ 37°C, 5% COz TIZTHEELHHIRE try-
pan blue IZX VL, BEZFOEFERLZAEL 2,
Z DR, vacAt cagAt B, vacA* cagA~ B L B
FNENDOIUHPIRDOEFFRII8E 3%, 87£5% L
ENprol, Y MO — VEEIZBIT BIFHERD AL
FI395% & H. pylori B LIER & HATHAE E2IIR
HoMGrol (Fig 2, 3). &8, &8 - +IHHE
BOOoH L ROB TIHPROEFRIIBEEEIR
o7,
3. H. pylori & LiBRDIFPHEEREICRIITEE

10% FBS /il RPMI 1640 85 #iE il » E(LHERT & L
T, 1HEEELZT > LROUPROT7 4 VT — 1T
ESIN-HUIIVE/ 3 HE (FF3R1,00065) TH -7,
IhEzarbo—)LE LICHOEEERE, + 2R
EES, BRI L FMEEEG I SHL 7 vacAt
cagA* BIRRD H. pylori ¥E3E RIEWIC & AU EkiEE
BB, 1BMEE RBIAT135ME/ 3 HEF, + _IBRHEEGIL
13818/ 3 8%, BHEGIA1331E/ 3 HEF, FHEERE 6
A48/ 3 1B L FEIICERICEM LI s £ 7,
6 1D vacAt cagA~ RIAR D 119E/ 3 #BFL 2 b —
VICHB LT, MEtMICEERERILZRO 2, £72,
vacAt cagA* EI¥k & vacA+ cagA— BIRRRE Tld vacA+
cagA+ BIBRDO B BE AL AE N Z LKA EE
ELTEED LN (Fig. 4)o

Table 2. Isolation of H. pylori and detection of cagA and vacA genes by PCR

H.pylori cagA vacA
Diseases N () (+)
Chronic gastritis n=31 28 (90.3%) 25 (89.3%) 28 (100%)
Duodenal ulcer n=18 18 (100%) 18 (100%) 18 (100%)
Gastritic cancer n=22 14 (63.6%) 11 (78.6%) 14 (100%)
Remnant stomach n=20 12 (60%) 12 (100%) 12 (100%)
Total n=91 72 (79.1%) 66 (91.7%) 72 (100%)
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(a)
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(c)

Fig. 2. Incubation of PMNs with culture suppernatants of Helicobacter pylori. PMNs were stained in purple by

Giemsa staining.

(a): Brucella broth medium with 24 hours incubation of PMNs.
(b): Incubated with culture suppernatant of H. pylori vacA+ cagA+ type.
(c): Incubated with culture suppernatant of H. pylori vacA* cagA~ type.
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Fig. 3. Survival rate of PMNs after incubation
with culture supernatants of H. pylori. There was

vacA*cagA*

vacA* cagA”

no difference in the viability of PMNs.

M survival retes were 95% or more of leukocytes

before test

M vacAt cagAt, N=66
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Fig. 4. Chemotaxis of PMNs assayed by Boyden
chamber methods after incubation with H. pylori
isolated from patients with gastric and duodenal

diseases.
BN=10 MN=6 [ON=66
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BEEZICBITIREDEERIN TS, £0OEDT
b, EHEERLIAY— ¥R EOBEIEELKE
3o TWBHID, H pylori (&S L - BHEICIE,
g, Vo, wruvr—3, FhERLkES
B RIEREL b o RV ERT 5, £OHFTY,
FRERIT RIS R M EEME Td A EH
BEEvHRH L, BHELEMBICEREEELSR 52
ENFREING, Tibb, BHEARMARKRR P
IRERD L ENRREEERIZ H pylor: BEFICS
WTHEBICERLTWAZ EIZHLATHAH™2D, L
» L, ¥4 Cytotoxin-associated gene (cagA) D
H. pylori HS5EII IL-8 BEALFEL, ThABHE
FRMBEEZTIERTERTHZ L) HE»H
518, X562, H pylori DEEGEFEHETIE, HIMIK
ASF ML & P/ NEBR R 0 1% 6 M 1 5 HE B B IR 0D P RE
MBEEICBEL, METECEVAL, OLENEE
THECIHREDHZ19, FEEVRIFTLAEZA, H
pylori D vacA+ cagA*+ Bk L vacA+ cagA— EBkD
FNFROEELFICBWT, FhEkEEekizdtics
FICERL, H pylori LY BHESNAWEDOFITE,
HERRLIFHRERICH L CEIEEEZ D ODEFFEIATY
LILERLED, LWIHIRBREL—BRTIEREHL
(Fig. 9o

H. pylori DREWRF L LT, H pylori DEEEELE
el o= 3i) ks INELT R (- A - 3 e B B N O
Y ¥ (VacA) DS sh, ZRAPERFORERF & L
THREST 5 L DBENH 519, 1512, HILMEERE
PO MEENT H pylori 3ELEICEKRTF I EHE
CRHEENRD I Ehs, EEERLEDERBEREL
KRFOMEIE P Sh T 52829, FEFHVRET
L7122 ATIE, H pylori HEDEXRTHY, H
pylori DEHBEOERENBERTFLAELZEIN TV
Zepfbd 4 b R F 2 (VacA) 12BT 5 EETF vacA
BEERITHEEE 2olzs —H, A M MFLVEE
ZH'E (CagA) (CHT 2 &IETF cagd 2T, B
£BIT 3B (9.7%) B L UBEREBIT 3 H (21.4%) 13k
HThHo7

CDXD % vacA k cagA DEB LU+ IBHBER
DBHEERDENR, VacA 13F - T IRBHEMRIC
ZRLERSTRIEZESDZEDLDS vacA DHH
cagA £ ) b EHERE~NOXBEIIKRLEETE S,
LH»L, BED invitro (2L 5 cagA BBHEH] & GHH
I2B1F % trypan blue BBl X HUFHERDOAEFERDE
WIZHT AREEBETCEREIRO O ol F 7,
aryha—LElk, H pylori ELEFEZ2RS LI
EDWETIE H pylori & LFELHS LIBHOLS

PRI PO NVICHLTRRERTH o705, AR
£ o7 ‘

CDE)LEBORFTBELES T, vacA BLT
caghA DR OEFRIZHETL LV I HEOLH 5,
EZVRERE LR ERE L Fo 12 IFHRIRTH
27270, EFEREFBNERIRINILEDbRS,
EED vacA B LU cagA DIFHEROEFERIIKITT
HEDPS, vacA BL U cagd DBHEBE~DZEIL
BETEBLELRIERZV, RIZ, HEFXOHMES-
1017243012 5 & 9 %, H pylori DIFFERDOTEMAL
rERELTOMBEN 2 BEHERESICBEL T, &FF
DRETEETHIEBETE 2, $4bb, H pylori O
vacAT cagA+ BBk & vacAt cagA— RIRRIIEFRERDHE
ERETHICER LT A L2 REE B LU 2HBEE
BEISEERR TR L7, 451, I PIROEEREDFE ML
IZBAL Tid vacA &Y cagA DEIFEEZEBNEFHD
Z Db ho D,

WEREOHE L S N FhERIE, HROBEIZD
HDH LI EROBRHRS L V) BWEZTTERL,
BREREAE. L CEHELZEET LIRS, NO X7
1) =5 YAV (COs~, HOz, OH™), EMBERL LR
BFLLVWIBEVHLIF->-TWEILLHETE S,

%8, H pylori DFOHEENMHFIZOVTIE, H
EFT, 25-35kDa DK E X EFHFOEASTE I IR,
HERBEECRFIEEST S LD, 15kDa DEHAYE
(HP-NAP) 2SiFwhEk & MBI &L 0EE ICHE T 5%
#45F CD 11b/CD 18 (Mac-1) DEREWHET L &
G NS, H pylori DEEZ X ) FHRERR
HIRFEHBERICEET 2 A 0 = X ADFEL R
IhTnb,

# 21

BrRAIDIIH/-Y, HIBE, HEKBLEBIILL
Ml BEZERICELBRHHOETERLET, £/, K
R HBNTEE F LARERSM IO L D ELe#H
LEFES, #LC, SRIOMREICH/-Y, BRIKEK
RECHEHLCHES T LAE—ARERE B4z
U H pylori RNV —TOEBICEELLHEL
KLFET.

B, RFEONBIEE460 HRERFEALEEZRE
& (REATH, 19994F) BXUE6 7V 7THKKRE
F43 (BE, £, 2000%) CTERL, #
EZOEFEIIBVTEESOHE SNV — 7id Dade
Behring Prize (B%H) 2XH L7
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Effect of Helicobacter pylori from Gastric Diseases with Two Different
Genotypes on the Polmorphonuclear Leukocytes Function

Delixiati YIMITI

Department of Clinical Laboratory Medicine, Faculty of Medicine, Hiroshima University
(Director: Prof. Masayuki KAMBE)

Helicobacter pylori (H. pylori) produces cytokines and other unknow substances which are implicated
to the cause of gastric mucosal injury. In the present study, we examined the effects of culture super-
natants of H. pylori (two strains; vacA* cagA* and vacA* cagA~) on the migration and the viability of
polymorphonuclear leukocytes. "

H. pyroli was isolated from gastric specimens of patients with chronic gastritis and gastric ulcer using
H. pylori-selection plate and co-culture system with Brocell broth. The specimens were sedimented,
streaked on the H. pylori-selection plate, and incubated for 5-7 days under a microaerophilic condition.
The isolated strains were transferred to liquid culture and incubated for another 6 days with Brucell broth.
The resultant culture was concentrated with ultrafiltration.

The genotypes of vacA and cagA were determined by PCR. The effects of the culture supernatant of H.
pylori on the chemotaxis and cell viability of PMNs from healthy man were assayed by Boyden chamber
method and supravital trypan blue staining, respectively.

The culture supernatant from both strains stimulated the PMNs-migration. The number of PMNs in the
Boyden chamber was 136 +-4 cells/high power field in vacA* caga™ strain and 119+£3 cells/ high power field
in vacA* cagA~ strain (p<0.05, p<0.01), indicating that leukocyte migration was significantly stronger in
vacA* cagA~ strain. The survival rate of PMNs after adding the supernatant in the culture was 85+3% in
vacA* cagA~ and 871£5% in vacA+ cagA~ strain (not significant).

These results indicate that H. pylori produces the chemotactic factor for PMNs, and the chemotactic
effect was stronger in vacA* cagA+ than in vacA+ cagA—. However, both strains of H. pylori did not pro-
duce lethaly-cytotoxic substance on the PMNs.
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