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Abstract

B o P 4% % 47 8 (Helicobacter
pylori, H pylori) % % s ASR B 2P R 45 &9
FERAR - ARNERAE-—BEHFE
PR it HbRa fEemERL
#EsEH F ¥ (atrophic gastritis) ~ i 1ttt
H 7 (peptic ulcer) ~ %5 B M # E2 &
(mucosa-associated lymphoid tissue lym-
phoma - MALToma) * £ £ % & A § &
(gastric cancer) » #f# F du PSR 5AZ B 4o
i SRR & F Rt B ibay Bum ik
BAAARFEE - NESHBEIELR F
TRMEARETRFIERIFE AR
- RHEIERATR - B THEHER
AEehdduiEtt  ANEL TRERE
R4 ERAe BB A GE B A
(colonization) °

TERBBEFALRAALER
# o B P SLEE#F B (Lactobacillus) g ¥
R iR P B ETHE S
FLEE S ik 0 FERA Ik T M e PR
RIFANER - BTHRABDATHET
Rt odt B PIERIFH - ANF
B pH2 &) SmM A SERE LS B
IR EA L RMETRIIRELE
RAEEG T - LEBEEREARS
BASIrH A FIEEREN L& - )
BRARAbird T PIERR B RE
REE wmEAANBREER  &MER
HEABREFLABART » BENE
] $5 3£ & (mucosa) °

R IIERIFEAA LA - &
REFAETHLIARGEREARE 2
15T A5 BB P A R B Bl FIIE AR
E—Me eGIRB - B84 oGl #
A BRSSPI RAREER
FREREARBG B EGS Th2 A&
HREBARE MY EHERRET
e R BRI -

Helicobacter pylori (H. pylori) is an
important human pathogen that induced
gastric disease. Infection of H pylori
initiates series of pathological changes in
the gastric mucosa, beginning with
atrophic gastritis, leading to peptic ulcer
disease, mucosa-associated lymphomas,
and gastric adenocarcinoma. The
pathogenesis of H. pylori infection in

gastric pathology s still not clear.
Establishment of mouse animal model
will be helpful in understanding of
pathogenesis and in development of
therapeutic agents as well as vaccines
against . pylori infection. In order to
establish the mouse model for H pylori,
we set up the broth culture system and
optimize the biological activity for growth
of A pylori. After improvement of the
bacterial culture system, we have
successfully demonstrated the long-term
(6 months) colonization of A pyiori in
mouse stomach after infection with A
pyiori.

The gastrointestinal (GI) tract of
mouse is colomized with a variety of
normal flora that Lactobacillus is the
predominant bacteria found in normal
fasting mouse stomach. It has been
demonstrated that lactobacilli could
produce large amount of lactic acid to
inhibit the growth of H. pvlori in mixed
culture. We developed a novel method for
isolation of H pylori from the mixed
culture with Lactebacillus in mouse
stomach by using the 5 mM physiological
urea (pH2) to suppress the growth of
Lactobaciflus. Based on our studies,
Lactobaciflus could not only limit the
growth of H. pyvlori in vitro but also
inhibit the mflammation response of H.
pylori in vivo. It is shown that most of the
growth of #. pylori was limited up on the
mucous later but not down to infiltrate the
gastric mucosa during the 4 months
infection period.

The H. pylori specific IgG could be
detected in the mouse serum after
infection with H pylori, even without
significant pathological change. There
was significant elevation of H pylori
-specific IgGl antibody level after
infection with H. pylori, which indicated a
Th2? predominant immune response. A
Th2 type immune response induced after
infection with H. pylori may contribute to
the mild gastric pathological changes
observed in our mouse animal model.
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B & ] 3% 3% 45 8 (Helicobacter
pyloris H. pyloriyd #o#t 1982 & & Robin
J. Warren & Barry Marshall &4 8 &5 #
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S RAHHEFLEERZTAZE
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gastritis) + § & % (gastric ulcer) ~ 1t
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BATHAG: maR4iLasks 1994
Fid PSRRI R I A R —REEY
(Class I carcinogen) [4] - #45413 - B &
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IFE ARG TR M ER LT HEEHR
PR GFRARFTER - doPYER
RIERORRSMHBAAERERBAR
TERBREE  ALF S RBREERSGSF
FEL wREGRRERRE GG
mth c ARAEM S REAHT RV 8
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# IL-10 A3l ciiidd Bk e g
RSBAERRE EETHRBEIBRER
(extracellular pathogen)#y &, f HiBHHK R
(allergen) - k£ A& &y (uncommitted)
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SRk b B2 BB AT e i P S B
# & (intracellular cytokine staining) =,
coating ek FI RN BB E R KE RS
B P A PTSR AT B & — 1% oGl
2 1gG2a 94748 » PR XA TIR AT
Rt R Ahesen i AT g
FBAHBX > LARFAFTRERA
IR ER A E AR TE -

H¥ oI E
s FIE AR A B bres 4 KM

R B BER K ATCC d FISRARAZH
REFABKEENEH 10%FER 1%
Isovitalex & 4 # F #l L &£ &
Vancomyecin (6 ¢ g/ml) 8L Amphotericin B
(2 pg/mleymg szt Hund
mKELE VCLAMFTANGRERT
(8,3 N2 :80%,C02:15% 02 5%&
REFANEHIEIR -

ZUmMaF L ETEE > A
Brucella ;& #432 % % » v A 10%6 4 o
# (&% 1% g -cyclodextrin) ~ 1%
[sovitalex $t 4 # T ¥l & &£ ¥
Vancomycin (6 ¢ g/ml)$# Amphotericin B
2 ugml) » BRBHFEMRERN 4T
Al AR E 37C - B TE3
ARESPFIEARBEMH 14 F
R) BBMENERESNESH 100X
FHeg s AR 24 N EFRE 2 £
BABRKERE > F 1 EHRREHKT
5 89 # B F KX 0 AT B #(viable
count) * &5 A MWL RE 4 K &HFR
Bnk kKo — ARt E 720 FHTHE
210 L& EE -

B

TN2GF4 ~ ATCC43504 $t 1 B AR 7%
AP AR e E bk HLAFHEIS A Cag A7
% Vac AT - ATCC 43504 B2 £ H#%
TN2GF4 g # Al a B AHF T Reh >
TN2GF4 IR EBSERERET TR
HrEip A TR R RTITRER
REFVR BETHELFREAE
B mE 4L [13] -
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C3H/HeN(H-2%) ~ BABL/cByJ(H-2%
#1 CSTBL/GI(H-2")skM » KX - 4k
RELHEBERRSY v - L RHFRAM
GHAS AW P A AURELR
TR BBz HEUAEERKEEH
EFNBIERRPEETRBMT L
BEHET o

AT =

&dh 70 105 R4 R PIsE
HARRE R - #47 3000 pm ¢ S 15
48 URERARARFRELSRTE
e BERAST 02 EHHEH
B BAF—RRIRGEE NBREAN
12085 RS FER BERGIT
Ao g

e RERBEE - BEE T

NBEEMR GRS UER
NHBESEE  BEBIZHREEHK
FTrEI%TPHBEREERY » BLL
SEAYYRABMK  RERAEE - 458
AW HEEPBSFERETAS
o EREMETRE ABERN T
BmbEET BRI TS KBS A
=y~ EPHEBEXRBEERT > &
EEEBPBTEEBREE AL
B8 AWERTF 30 4 BHI broth #
mEHE -

M3 o - FARE A

Wb BARAE k0 K A B O
A4 AH 10%FE o « 1% Isovitalex #2-4
TF #4514 F © Vancomycin (100 ¢ g/ml) ~
Nalidixic acid (10 ¢ g/ml) ~ Polymicin B
(3.3 it g/ml) ~ Bacitracin (200 g g/ml) &
Amphotericin B (50 ¢ g/mi) ¢ o 3% 4R
wAEA T 2 hog B4 3TCRLAR
R ER F(E4 N2 80%, CO2:
15% » 02 : 5% R4 ABEH T R ' &
#47 DNA & 5B -

S5 PYIE A2 3 8 M DNA

24 tissue and blood genomic DNA



minipre kit (Viogene Co.) ¥ B # 2%
DNA «

34 PCR {8 0u F3EREAR &

FrRAER H pylori 23] F4F.:

16S IRNA 3] F[14] ; CagA 31+ [15] -
16S rRNA 3| F @ 5'-GCTAA'GAGAT
CAGCC'TATGT CC-3' 5 -CAATC AG
CGT CAGTA’ATGTT'CC-3° T 4% #|
522bp Z PCR &4 -
CagA 3]F : 5'-GATTA'CAGGC AAGC
T TTTGA'GG-3" 5 -CTGCA'AAAGA’
TTGTT TGGCA'GA-3' 458 349 bp
Z PCR Z 4 -

L SmM 48 E4RAE pH2 - 7R A

i SN, 3

B 30041 /b Rz B e ot B iR e
A 2.7 £FF SmM A REAE pH2 2
MEEEBETAREI & R 1001 &
RENSH 100%F o 1% isovitalex B
A F T #liE +  Vancomycin (6 ¢ g/ml)
# Amphotericin B (2 ¢ g/ml) &4 fo 3% T35
ok TR R

SmM £ R FEIRAERELERE

SmM A 3B R EFIRAE pHZ A
10%FCS ~ 1% Isovitalex 14 F F #ind
% © Vancomycin (6 g g/ml) &
Amphotericin B (2 ;£ g/ml) + 323 96 /)
B0 Bl 100ul BRENESH 10%F
£~ 1% Isovitalex 14 #F F o4 % ©
Vancomycin (6 ¢ g/ml)$#2 Amphotericin B
(2 ¢ g/ml)ely ok PSR K Figk -

B EE
(A) PSRBT ALBIRELESE

(Sonicated protein)

AR EMIE AT & PTIREARE &
3 ik RGEA 1xPBS P s 2L maximum
amplitude R 30 £ ZE 1 4558 £ EH
KEIOHEl S A8THREERL
RERIZY R - 280 EEAM
mamEg -

B) da I ERBFEII M T oY @B
{outer membrane protein)

e RFEHBAE late log
phase - #.< > B BHEM %L 0.25ml
& 0.2M Tris-HCI » pH 8.0 i5i F » # F
EE 5-10 548 - & A3 5 4a BR AR AT B,
spheroplasts & + £ 2.5 ml &) extraction
buffer Z 0.5 mi Dnase [ ;5% 2 &% &
M TRMAR BEEBRRAHL
FAE B L - B0 60 548 - 45 L ERE
F o BNRERAEFET AT EXE
EEOEE  MBENLICE -

C) £mstBEE G Pay LPS -

(D) £t BradFord Dye £ 8 % &4 ¥

L4 1 4 =BradFord Dye : ddH20 &
L AT R 0yl 3B RS E
9 BT BhoAlHT i
200 3 7,574 SRE B O.D. 550nm
HRAT(ACERE BSA 2R 2 ¢
8) -

8k BB dm B2, (splenocyte)

SRR REMR
W ERNFAEHRHE 10ml 1xHBSS sy
FmA o CHRBRAINEKBEUBSGRH
IxHBSS msgseeh B > Qi tm o i)
IG5 8. > ARl 10 ml RBC
lysis buffer M éc ok - B FF
1xHBSS #3— » B AKPFERKaH
K=K debris» A UK D migie
A (RPMID)z % -

fm fR ¥ 58 - #7 (Proliferation Assay)

B 96 FLAR P oo BRE
B (2x10° celliwell) » 43 oA s P 2R 3% 42
BEEEEREEES K (S ugwel) - il
R HIIEES( pgwelliwA 1 g
Ci [*H] thymidine /well —2e sz 4% & ¥ 4
BB 4e 1T DNA 4 ®H 5F & # A
(incorporate) v A &3 [°H] thymidine ##2
Effdobafu s agig s -

B M tm e E & & (Intracellar Cviokine
Staining)




1x10° cells/well 1A sonicated protein
(S g/wel) R b Bt & & (1 1 g/well) i AT
Rl G AF R 12 ved g 18 B
W sl o BB R R BRT 4 /[ o
N BFA ¥r#l & & % 3 [16]° 34 FACS
staining buffer % 2 & » /oA 1 g/ mi
anti-mCD4-CyChrome #1588 * 4 C& % %
30 44% + 2L FACS staining buffer2 % #
oA 250 i1 fixation buffer » 4°C @R
3¥ 20 4% ° F L4 permeabilization buffer
# 2 R A g/ ml anti-mIFNy-FITC
A anti-mIL-4-PE #1588 - 4C# & % 30 &
4% » LA premeabilization buffer 3 2 =k -
% 1& 14 0.5~1 ml staining buffer {# 4= i 12
FAF o LA mBERFEACS) S -

(AR e kb M PIARAE AR 8 R — R4
T3

HafIEEFARTAEEE Y
(sonicated protem} @ XX 20 ¢ g/ml B 50 &
1coating # 96 FLELISA £ R & ¥ :4°C
B3I 12 .85 - washbuffer 3% 3 2 Ao
A Blocking buffer » 4°C & 38 12 /8 -
&L washbuffer #F % Aiw A S0l @1
SO AR 0 > 37CHER 2 ) 8F -
3 &k Aw 100 11 Goat anti-mouse
IgG-Fc-HRP : 37°C 4 A 1 /]»8% « 14 wash
buffer Fik 3 &+ fwa 100u] TMB
substrate » Z & 24 100 1 & 0.18mM
HoSO4 880k R B - A4S0 3L OD.48 -

EX

(—) daPIEARAR HiF M 2 ik fise
Hh it

¥ ATCC43504 B ey PR 42 5 %
AHAFHLEREBRT » Tihiomgy
BEEPRAMEID FREHE L EL -
A NEFHRRESELNE 37
#ooAIREBHEOREELP
£ 24 EFZATERMHE A LA 0 24
A BEZ BRI TE  LHEAE 48 3] 63
g FEEMEERTRE BT 63
N2t FRAM AR LA o 4
HEBET  RETATTHIZEY
ERY A TREEYAE -
A B R B da PRI g 108 ez

B a T R g -

A B AR ) a3 484t R
R 15 o B S SRR AT d g TR
ZRBI PR AE Z mE T &
RERRFANEBRRETH MM
BERFSAFLE 24 &t 58
(isolation) » % k4 fLéEF H & F BT
# M &9 B8 B Lactobacillus species °

HTEaPFIEREARLEYE -
ARRERKLIGAEUAN A AITE
B THE (selection)  Bpfid 5 mM
4 2 4R A pH 18 % 2 (physiological
urea) M XA (succession)d 4§ B
FEgRA M H (mix culture) & 5 FAH >
HERITRAEHHE (k) #1A 5 mM
AEERFREPH2 RIZHATEFE nFEF
RISHOERY  BATHEHERESE
% SERREE LSRR PR EL
ECGRAHA S oM £ B R EEE pH2
RE) AEHR-REE A8WE T
LBz B M EREFELA R R T
WA A B EA Loctobacillus- M EL S
mM 4EREREEpHZ MR R » 2
BANEEHEZ S S oM AFEERE
Z R AR R 96 b T ATy
PIeB¥EAT B & — M. a2 16S IRNA PCR 1§
B (B-) #EryLe ) LEBENA
HEEABFIERFH  MEALME
BIFAETARNALE BB AHE

{colonization) °
(=) @FIERFER R RARAE
R A P R SR

& (outer membrane protein) Z & 3%
HRE -

DR RFIEEFERE 1 EBAX
B4t > BERH MR R R IT iR
BE - AMEFTHAELAREEFE M
REERE - TR AHLITERERRE
% B &% & X (sonicated protein) 2 g P9
%% A% B SF B & & (outer membrane
protein) » # [~ B9 5 4 B M8 4T R 38 - BERE,
WMEBARBE R GLZT mi 58 6 BN
&+ Ao 5 g/ml/well 89y FIsE 42
HBRETAEEEORRGlRTEREY



WHE R R ErREaE
% 1 ug/mliwell BT 5|42 5% 21 &) fm B 3
o0 &7 5 B R f B 2 T 4R S5 e P
BEARHIRE SRR ELRN S
Bz T (A=) S BEES T
LPS £ R EERGESCHRAAS 10
pg/miiwell T3] Rimfoiém R E - {2
Hirtmn S A A RRIABRGER (B

z)e

DN EAEFTE O W R ERAT
B REG R BATILE R b B fm
BEg s S -

KU TR THE
CD4 ~ IFN-y ~ IL-4 i i¥ r iEiTimBa M &
Fhe  UTHRTBRBHYE -
RpnEE R eE 7R ARBER
EREaTaalMBERaNiEEay
BATHE PN - SR 30s k2B R
tmpp MmN e oW T migRE-

SIS IR RE—EA
C3H/HeN 4 B oA uBEFRERES
PSRBT E TS TRETRE
A mibmBEREZE 0 H
887 1 CD4" IFN-y" cells $2 CD4'TL-4"
cells ATiE FH &b B EILBER(BEwi
BE)TAH CD4" IFN-y" cells #&
CD4'IL-4" cells A4k 4 & tbirl48 § 1%
# & CD4'IL-4" cells Fr4b gy tufs] » R
UL ERESE A PIERFE S
BEEGEEARANY  EBRFERTF
#R AT LR CD4" IFN-y cells
prAb et » R BATREERELSE
H Pl E R E e BT IRER
B BATHPIERSER LS AR
AER RS NRBITHEEFEH SLHE
F - lem iR FRENLEES
f- BB R PFIEEREZ DR
ekl P LEABAZT =i
B -

S FIE BB SR R o DA
(C3H/HeN)# foif + e PIERRAZ B & —
47 1g0 i Bt Rk f e B & &
MELROFMAMHAZ (H7) FL
HHEN - AEER RIgGl (Bt g
BA)-RFAFTEREPHETE IR
AR BEREBRBMALR
HHAAESTHERAE =24/ 48

Mo sEE AR M AARE A
251Gl &R R A IgGa £ 4 F
Z2F (B-HEA) Bb s R RE
AP A 2 EFIRRZEAEL 5
i A3 554 3 R RS Th e
B Ttmf LB R R RIFEERE

LR

/N 8.8 B (gastrointestinal tract) ¥ &
ARGLE—EITHE  GEETES
% B Lactobacillus » St A E X HER
A B ENBERTFAIEHEARELH
252 1008 MaalTE%LEL in
vitro % 3| Lactobacillus P 475 &1 3, B 3p
#EEE 17228 T RMRER - &
FAMPIBREEEHHESEZINHT
#7 » Lactobacillus #dsF1REAR A48 W)
bl & BT EELG DR
Lactobacillus & predominant indigenous
bacteria » Mg R IR AR BEYHE
B AL ey kR [18] -

gy IR AZ BN L B S 3 A
3 BB EBEENE BT
#ROBENFTLBEE #THE
MR E T RRABIIFRTENR
Ao et R B G PIERER AR Y
DNA i#47 PCR #| & - 244 84844
Bz BaEdat B o AR M3 AR
%, THERINEPFIAELEAHY
DNA - #47 168 rRNA $& CagA PCR &
Mg (BEAPR AR FIERAEAR B
MR MAMNAM S mM £32
F ¥R pH 14 % 2 (physiological urea)
WA 30 AR AR 4G da PR REAR
8 91 Lactobacillus tyia 532 % E 450 -
Urease PR ESNENEF2
— R E EIEEA AR E 3 pH2 3R 3%
+ ¢ E B HF o pH2 844 53R HME
17 i #R A0 & — A& 2 71 (stress) » BpfB ¥4
PR ERER T LA L AR =
s P9 22 3% 35 B B- A urease ¥4k urea £
4 ammonia @ P F= i 158 ¥ & B e (E -
Bl 184 4 R OIAERE - b
T ERMEEIRIE 0 3 A s PR AT
¥ Fr B A &) urease » #h A urea B FL4E
— B L ey B 4E - R EARAIEE 0 PR
BN AALERHE BRTH



Lactobacillus 1 47 4 3 » Lactobacillus
BEAENLErH AR ERABOLE
E -

ghoh - Al PIERBEZ B ER A
HEL FEFE R EZMfELE 0 dFIR
e A2 A B 3R & K £ M (adherent) 2
#o gilkkhmBpamEEL 24
1L-8 M # PMN (polymorphonuclear cell)
EAEMILFHERARLA [19] B
th4E colonization 2 4% »& 4B Bk Z 5L 0 5%
BEABDTFHILEHFRERML - K119
8T F A C57TBL/6 & 3] A2 5 X R B8y
B R @M RAk4EBANE
HEady R L& EEE RS mucus
R 28 &N mucosa ¥ HEF
T i B & Lactobacillus $§#p164E > B
FHFIERFRAELR)IBREHRE A
Ao (epithelium cell)Fs Rt - B &k 3] #e 4
XRER - BB rdE > BB RAR
# colonize 7 — F g3 AL B -
BEREREFARED S AIIEERE
B LEERAAEE S8 LE
B ABRRAF LTI ERBEEHS
colonize ' T A B L RFXAE -2
bR e s A PTREAF BT A
2% mucosa F - | EBFERE - b
FIEER A AESLRE —HiEH
HBAE o BAREE MR RER ) 2R
FRHEBESMBATER  THEARE
HEARE BHEEAACEATEA
Btk - MRS ABHEST B
TSRS H2I  BPIEERTA
—#tm i (Lactobacillus) s w P9 35 38 42
Bz ey 8 0 b 4B R Rre
BARLEFIERFR2ZE R HhRE
BESLLEEZ — » Bk gt B
RENAI R EEE £ REER
BB ARERILLER -

£ {58 BB S P2 PR
AR E B Ry B A BAEREF RE
BRI R - EMNETHE L HMH
PIEEREGNEARE AP Th2
BES R FFHAINE R A AMER
RS MHgCHRE BETHEEREY
DRBRMBEELHPMFIEERRS
— ey [gGl il o BER AR B R ol PR
ERFHAALENORGBATRZ AT e
BB B8 Fh EZLAHEHOFHMER
RE -

£ Tl &% KB F Thl/Th2
cytokine XA Fo)-F4  HREF 3 &R
Hermmpbmh g% - 0 IFNy ) &
RAwPIERTF A FHT » Sl
PISRAAL B B 60 TFN-y o B2 § 47
ForTRRREARBEAREE 24
2B EARBEEL [20] - B 4 A
C57BL/6] IFN-y™ | B 4887 b 8 4 %
REBIL4 2#RFLIAHAEL [21]-&
R A ET [FN-y 8942 2 1T
#MEF XL A Thl AR B
N B 3EF colonization sPEEE A S X
BREGRE -

E B R EEE > Type 1 &
@ P3R4 8 (CagA'Vach 4 B8 &
B HEAE T 5165 Th e %,
7% B M & 4% &7 macrophage #9ELE AL
IL-1~IL-6~IL-8 82 1-12» 3£ B &9 IL-12
FAEAMAMEBEERCDYS T cel &t b
Thl A &4 RE - W Thl M ey £ A RE
$H — 4k pro-inflammatory cytokine 4w
TNF-a # IFN-y it i B3R B R K -
f1 B g B TAZBRAMALME
(antigen mimicry)®m & £ & B &
BEfERE (19 BaalmR TEAL R EH
BARAAESh o T E A R PIIRAE AR
BAE M ol EEEREL 1
IgA #7188  AERUBERELAR 48
M &9 BR1% [22] - £& in vitto R F IgG
2 IgM &5 3822 (opsonization) & &, » T4
£ phagocyte $T e FIEEAF B ERF
A (23] sk F Pt B TaE T
Fody FISRER B FMHEF [24]- % —
Fwmo mEPE-MHRFIERRH
IgG i AR FIRRAT A OO & &
[25] - R B aMIEERENLZR
B B2 T T AR UE PRl PSR 2R AT ) a0 K
Fo BETHEIFERE RHFE -

EAABBERAREHS LR
(adaptive immunity):i® #2 38 & 6535 3¢ >
microbial peptide 4% MHC Ar 23R, » B8
# 4 i % B E 4 antigen-receptor
specificity 1 T lymphocyte + #: Ep &
clonal selection » Specific T lymphocyte
¥ E 2 % - KB i 4T clonal
expansion * 3 BM E 4 Z X Fl &
effector T cell - fif b effector T cell
ot AR BREDBARMEELERE
(innate immunity)z [ &) B 7 £ £ 8



cytokine $ costimulatory receptors » $2 4
¥ —4 2y effector cell BfF4AF s
FeigEz M B EEFREMmHEL Y
RERROFHENET mo K E [26]

— MR FIFEF R A tmin
FORAERE R AR [27-29]%
Rhesus monkey [30] % $tay#F % F A48
EA gastric mucosa & ¥ -+ Bp local immune
response’ 7 +J~ § A 2L gene deficient mice
FI A ELISA kit {8 7] B9 58 fm B % ol P9 47,
Be A7 B urease LR Fl AR A £ M ke iR ik
* [21] r B EMTF FER LS Thi
HARBEBEE - EHMIG AL PR
BRAIZABE B SHMHBA rELEHS
SHEBEEEY  EREFAAREER
BBty CD4+ T cells th#ita %
B BT OREHAZHAZNG T =
BAFERAEE Bt —-SRH
TalgRHHERE -

PREmR R AL R
antigen priming @& Tl - B T i
%.4% % o % B (diversity) » BB E
B E—ey effector T cell» 54
# el s FE 48 F K 0 ko pb AR LR IR
FHTmte - AIEERITT o RBHE
e s BENREE T mf 58
AERRRREFIERRERLRERS
T cell epitope 3t #| A tetrameric peptide
/MHC complexes #i7 N aip£is
(intracellular cytokine staining) » F 4EF
B BRARRE N TRz R
B -

£ 30U

1.Warren, JR, and Marshall BJ. 1983.
Unidentified curved bacilli on gastric
epithelium in active chronic gastritis.
Lancet 7, 1273-1275.

2.Blaser MJ et al. 1987, Gastric CLOs,
gastritis & peptic ulcer disease.
Gastroenterology 93:371-383.

3.Wotherspoon AC et al. 1991.
Helicobacter pyiroi-associated gastritis
& primary b-cell gastric lymphoma.
Lancet 388:1175-1176.

4 NIH consensus conference. 1994.
Helicobacter pylori in peptic ulcer

disease. JAMA 272:65-69.

5.Taylor NS et al. 1995. Long-term
coloniaztion with single & multiple
strains of Helicobacter pylori assessed
by DNA fingerprinting. J Clin
Microbiol, 33:918-923,

6.Lin JT et al. 1993. Helicobacter pylori
infection in a randomly selected
population, healthy volunteers, and
patients with gastric ulcer and gastric
adenocarcinoma. A seroprevalence
study in Taiwan. Scand J Gastroenterol
28:1067-1072.

7.Teh BH et al. 1994, Seroprevalence
and associated risk factors of
Helicobacter pylori infection in
Taiwan. Anticancer Res.
14:1389-1392.

8.Marshall BJ et al. 1984. Original
isolation of Campylobacter pyloridis
from human gastric mucosa. Microbios
Letters 25:83-88.

9 Parsonnet ], et al. 1991. Helicobacter
pylori infection in intestinal- and
diffuse-type gastric adenocarcinomas. J
Nat Cancer Inst 83:640-643.

10.Parsonnet J, et al. 1994. Helicobacter
pyiori infection and gastric lymphoma.
N. Engl. J. Med. 330:1267-1271.

11.Haeberle HA, et al. 1997. Differential
stimulation of interleukin-12 and IL-10
by live and killed Helicobacter pyiori
in vitro and association of IL-12
production of gamma
interferon-producing T cells in human
gastric mucosa. Infect Immun
65:4229-4235.

12.Karttunen, RA, et al. 1997. Expression
of mRNA for interferon-gamma,
interleukin-10, and interleukin-12 (p40)
in normal gastric mucosa and mucosa
infected with Helicobacter pylori.
Scand J Gastroenterol. 32:22-27.

13.Watanabe T, et al. 1998. Helicobacter
pylori infection induces gastric cancer
in Mongolian gerbils. Gastroenterology
115:642-648.

14.Engstrand L, et al. 1992, Reverse
transcription and polymerase chain



reaction amplification of rRNA. for
detection of Helicobacter species. J.
Clin. Microbiol. 30:2295-2301.

15.Atherton JC, et al. Mosaicism in
vacuolating cytotoxin alleles of
Helicobacter pylori. Association of .
specific vacA types with cytotoxin
production and peptic ulceration. J.
Biol. Chem. 270:17771-17777.

16 Nylander S., et al. 1999. Brefeldin A,
but not monensin, completely blocks
CD69 expression on mouse
lymphocytes: efficacy of inhibitors of
protein secretion in protocols for
intracellular cytokine staining by flow
cytometry. J. Immunol. Method.
224:69-76.

17 Bhatia SJ, et al. 1989. Lactobacillus
acidophilus inhibits growth of
Campylobacter pylori in vitro. J Clin
Microbiol. 27:2328-2330.

18.Karita M., et al. 1994. Establishment of
a small animal model for human
Helicobacter pylori infection using
germfree mouse. Am J Gastroenterol
86:208-213.

19.Telford JL., et al. 1997. Immuno-
biology of Helicobacter pylori
infection. Corr. Opin. Immunol.
9:498-503.

20.Sawai N., et al . 1999. Role of gamma
interferon in Helicobacter pylori
-induced gastric inflammatory
responses in a mouse model. Infect.
Immun. 67:279-285.

21.Smythies LE., 2000. Helicobacter
pyiori-induced mucosal inflammation
is Thl mediated and exacerbated in
IL-4, but not IFN-y, gene-deficient
mice. J Immunol. 165:1022-1029.

22 Watanabe T., et al. 1997. Relationship
between local immune response to
Helicobacter pylori and the diversity
of disease: investigation of Helico-
bacter pylori-specific IgA in gastric
iuice. J. Gastroenterol. Hepatol. 12:660
-665.

23Tosi MF., and Czinn SJ. 1990.
Opsonic activity of specitic human IgG

against Helicobacter pylori. 1. Infect.
Dis. 162:156-162.

24 Cover TL., 1992. Serum neutralizing
antibody response to the vacuolating
cytotoxin of Helicobacter pylori. ]
Clin Invest. 90:913-918.

25 Luzza F., et al. 1995, Salivary-specific
immunoglobulin G in the diagnosis of
Helicobacter  pylori  infection in
dyspeptic patients. Am J Gastroenterol.
00:1820-1823,

26.Hunter CA., et al. 2000. Cytokines and
T cells in host defense. Corr. Opin.
Immuncl. 12:413-418.

27.Tanahashi T., et al. 2000. Cytokine
expression and production by purified
Helicobacter pylori urease in human
gastric epithelial cells. Infect. Immun.
68:664-671.

28.Sommer F., et al. 1998. Antrum- and
corpus  mucosa-infiltrating CD4"
lymphocytes in Helicobacter pylori
gastritis display a Thl phenotype.
Infect Immun. 66L:5543-5546.

29.Yamaoka Y, et al. 1996, Helicobacter
pylori cagA gene and expression of
cytokine messenger RNA in gastric
mucosa. (astroenterclogy 110:1744-
1752.

30.Mattapallil JJ., et al. 2000. A predo-
minant Thl type of immune response
is induced early during acute
Helicobacter  pylori infection in
Rhesus Macaques. Gastroenterology
118:307- 315.



<r
4
Qo
o
=
-

LS mM 4 AR EEE pH2 £I% - 24847 16S tRNA PCR 18
BRI mMARRFREPHZ R0 5 2B WAT AL
Z5mM EREREREZRESERL B 96 AL B
Bt T PRI R & —M4 165 fRNA PCR 43 - B ¥4
FIBERARE R EFASMBR &5 mM 2 2R EEE pH2 &
B2 PCRARAGR B FTHELRFZHEYMINERALE A
FIRMEARHE -



160000 ¢
140000 - O control ]_
M Hp infected
120000 ¢
100000
= I
g, 80000
[&]
60000 r
40000
O onname | | ]
medium only S OM

= B RE ey FIREA R RO o WA KR F PR EAE R
B ey PIEEAEAR 2 R(CIH/HeN) T 4 Bz 3% 58 R B &1 ©
C3H/HeN /8 48PSR AR L @A » 96 L kBT
ha s BB fa B (2x10° cell/well)r 40 %) s s FTEE 5643 B A8 & 3%
E &% G E (5 ugmliwell)- du PR RAR # SR G (1 u g/mliwell)
32 % % 358 harvest Z 274 18hr suA 1 g Ci[’H] thymidine/well
—AFk S EATBELAEERZRS T  OM A A FuFIEREER
SRS B EREeRA AR B TIRRARE
BEOTI ARG eMBERRE > TR EREERELETF
RaswliBERiRimAEsRsTE L2 -



B=

90000

11

20000 - (J uninfected
B Hp infected
70000
60000
g 50000 r
a.
< 40000
30000
20000
10000 1 +'
O janman | ) t
medium S OM
only

LA E G PIERRREAY SN AR L aFIEREER
B ey PUEE 42 B 2 /s R (BABL/C) T 4m i 38 385 RJE 4 45 3L,

BABL/c /R PR RAR RS LEA » 96 FBAEF v
Aol BB B 4a R (2% 10° cell/well): 5] oA e PISEAE R A2 S R &
BB EE(S pg/mliwell) ~ dy P13ERAR & 42 & & (1 1 g/mbwell)
s #% % 55 8 harvest 2 3745 18hr Aw A 1 y CiP’H] thymidine/well
—Aein gk S EATRITREZEEYE  OM R AT dFIREAE
SIEES OL AR ESER LIPS - PR AN EES T
BlAedistimpp A R E - MIAMNRE S EMR LPS» BIMR T 4=
B AR Bl a R B E A S dFIEEE R

RmA SR ELGZT -

OL



l
0.9 ' o
. 0.8} -
= 07k
3 06} u &
5 05} L
; 0.4 .
%03- o
= 02t
0.1 +
o |
control  Hp infected
2.5
'_tﬂ
3 2 o
-+
%
o 1.5 F
© QG
_|_
- 1+
2 - °
= 0 . 9
X 7 &
0

control Hp infected

LA BB M fm B 4 & (intracellular cytokine staining)4-# C3H/HeN
NEREaBHARB TR EEE O B ERBEELLZAE
FaGFEERRARE—BAY AR A RHeE
RABEAERT T EAME  BTEARBTIRE B
FACS 4# - Sl FIRBEARH AR —E A B A S IFN-
vEE PPRENERLERFTELBRELR -



L

1.2
” Q
| ®
%o&— - L

m
< 06t L 5

|
P
EOA*

X 02 F
0
control Hp infected

0.6
v 0.5
= %
O 3 - o
% 0.4 -

- _
$a3~ %
5
- 02 r
NS

01 F " o
0

CARE P9 da R 3 & 4047 C3H/HeN o) B BB fm A 4 7> s P $E 3
RENSBEESE iR E > BLzd8 R SaFIEEEH
BRE—EANERRENEZEEEE 0 U FTERFE I E
FORBTHE  ETRENEBEERE - AL FACS 54 - &
i FIERATER RN )N EEBRENIFN-v 24 - ERHEL £ 4

HBRLMEELE -



A450 (OD)

1.3

1.6 I [control
1.4 ~ M Hp infected

1.2 ¢

0.8
0.6
04
0.2 1

1 month 2 months 3 months

Time of infection

ELISA # X8R FIRREE R R D R EF R P 2l P8R
RAE 8 1gG o FHE PSR ER TR EEE ST
#ATIRR coating » /B A FEAT 1 50 B Ao A X
PISERAR AR L EA ~26A %3 BANHELF - L84
FIsEm R AR L AL F PalISRE R E—¢ 1sG 7
MABL AR R NES  LHEFR LN AAS -



B+t

1.8
16 ® control o o
O Hp infected
1.4 r
—~ 12 r
A
e 1+t
<
- 08 r O
< 0.6 _
0.4 2 - O
2t i < o
02 L o 00
0 -
IgG2a IgGl
ELISA 7 AAAI&FIFRAZARF 2BEA PR BA AR T 2 da

PIRRITH & — ¢ [2G2a 82 1gGl fo B 31K e PISERE R 28
FRERE O T BITIR coating » Ao NS PTRBAZHR L 2
8RB o B RdiE SOxHIBFFIE 2 9% 44 (0D)ik 4T
E - R FIERBRAREN R EeF PR FIERLE §—
¢ 1gGl fo F B AR b R A $ 69/ 5P =0.1 ; Student t test) °



1.6
L4 m control O
) O Hp infected o)
1.2 +
a5 1t
S
= 0.8 r o]
A
< 06 © -
QO
0.4 —
O
0.2
o o
0 " o e 0 Q
[gG2a IgGl

B A ELISA 7A@t L3 @MALRES BT L
FlaE 342 8 B — iy [gG2a 2 [gGl A2 fE - R PIRAER B AL
24 EREG L RITHE coating » Au AT TR BEAR 3
18 B &b B o S R SOxHREAFXLRAE(OD)EST
VBl e Sl ERRER RN R nE PP EREEE—
# 1gGl .75 BB 3tk A B89/ & &(P <0.05; Student t test) -



- MPIERBPAAEIBAZ DR FHAER A5 mM £EE

FREPH2AE RO FHREHIZ4REFIHZLEE -

s B IR & 30 4 124 . BF |48 S)N8% |72 o 85|96 EE

B3 H. pylori >300 | >300 | NC NC NC
Lactobacillus 138 38

B8 H. pylori >300 65 NC NC NC
Lactobacillus 5 0

B19 H. pylori NC NC NC NC NC
Lactobacillus

B25 H. pylori 14 18 NC NC NC
|Lactobacillus 21 8

B30 H. pylori 0 >300 | >300 | >300 NC
Lactobacillus >300 | >300 14 2

C3 H. pylori 29 0 54 NC NC
Lactobacillus 108 0 0

C7 H. pylori a >300 NC NC NC
Lactobacillus 79 !

Cll H. pylori >300 100 NC NC NC
Lactobacillus 114 15

ClL5 H. pylori 59 64 NC NC NC
Lactobacillus 2 0

Cl19 H pylori 80 50 NC NC NC
Lactobacillus 6 I

C23 H. pylori 35 103 NC NC NC
Lactobacillus 3 0

C30 H. pylori 79 1 NC NC NC
Lactobacillus 33 0
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