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The Genotypes of Helicobacter pylori, Gastric Epithelial Cell
Proliferation and Apoptosis in Children

Ji Ah Jung, M.D., Mi Ae Lee, M.D.* and Jeong Wan Seo, M.D."

Department of Pediatrics, Hallym University College of Medicine,
Departments of *Laboratory Medicine and Pedlatncs
Ewha Womans University College of Medicine, Seoul, Korea

Purpose: To investigate the relation of the gastric epithelial cell proliferation, apoptosis and
genotypes of H. pylori in children.

Methods: Histologic grading by updated Sydney system, PCNA immunostaining, TUNEL method
and the genotypes (cagA, picB and iceA) by PCR were performed in H. pylori positive (N=20)
and negative (N=20) gastric biopsy specimens.

Results: PCNA index was significantly different between H. pylori positive children (77.4+13.12)
and H. pylori negative children (52.3+12.20) (p=0.000). There were positive correlations between
PCNA index and H. pylori density (r=0.624, p=0.000), polymorphonuclear neutrophil activity
(r=0.460, p=0.005) and chronic inflammation (r=0.433, p=0.009). Apoptosis index of H. pylori
positive children (0.70+0.411) was significantly higher than of H. pylori negative children (0.14+
0.201) (p=0.000). Positive correlations between apoptosis index and H. pylori density (r=0.691,
p=0.000), polymorphonuclear neutrophil activity (r=0.585, p=0.000) and chronic inflammation
(r=0.535, p=0.001) were noted. As PCNA index increased, apoptosis index significantly increased
(r=0.527, p=0.001). The positive rates of genotypes were cagA 90%, picB 75%, iceAl 60% and
iceA2 15%, respectively. There were no significant correlations between the status of the genotypes

A4 120039 3¢ 24, 591120034 3¥ 149
AL G g, 158-710 A&A FHT 5% 911-1, olgtodAgn st sopzetudd

T

Tel: 02-2650-5573, 5141, Fax: 02-2653-3718, E-mail: jwseo@ewha.ac.kr

B =89 2Ae 20029 thghiobatdhs] FA Gl TR A

1




2 - h5ta0kaaty o otstE Xl s A 62 Al 1S 2003

Nutr 2003; 6: 1~9)

and PCNA index, apoptosis index, the endoscopic findings and the histologic findings.

Conclusion: PCNA index and apoptosis index in H. pylori positive children were higher than
in H. pylori negative children but were not related to H. pylori genotypes. This study sug-
gested that correlatively increased gastric epithelial cell proliferation and apoptosis are impor-
tant to pathogenesis of H. pylori infection in children. (Korean J Pediatr Gastroenterol

Key Words: Helicobacter pylori, Gastric epithelial cell, Proliferation, Apoptosis, cagA, picB,

iceA
H. pylorivte] FAFL wl$ sty cagd
M £ (cytotoxin-associated gene A)S} picB (permits the
induction of cytokines) %A= cag pathogenicity
Helicobacter pylori (H. pylorl)ZuL o] BdoZ i  island (PADY YH-ZA interleukin-8 (IL-8)&] 9]
o BE AaL, £F 89 ¥ 3 Fo] AFHL E frsly Y E4S doded By,
At 7o HE AAE = urease, WX, adhesin 5 iceA (induced by contact with epithelium) %A=

cagA, pic B, iceA 9 AR} JoH, &3 29l
S2e Y oy fa=e A, cyto-
kines, mucin, gastrin, somatostatin, ABO & &3}
HLAE Tolth. HZoe 9 AYAEL F2(proli-
feration)¥} Al 3= AHapoptosis)®] W3}7} H. pylorie] W
Aoz FaAdw gom'? oHF Wi H
pylori T+ 7ke] T gk AFEo] HiH
S LoERC)

A AAAEE oz ME F243 AEAL
o A& AA & 5¢To NZE AEZE UIXFH
=, H pyloriztol ZEEW AZ T4 A EA
ol WM3l7} IR H pyloriol] 98 NEAE =
bt BAgHos AT Fao Frpsta! T,
WEAE e AMEAS AE F2 o] T 7
ASER ol 7t9FQ wgoz AZEgt? o
HU H pylori 719 Z7]de AEZAY] Z7ld=
ETsta AE F2o] gloed A5, AY 59 A
ok ko] A7) H. pylori g o] F713 A%
5o} AIZALEY AE S0 B F71s AU, Al
FAS Z2HEF, AlZAY AR qho] WAt

= 4,5,10;
I FFH P

iceAl T} iceA29] WY FAA7L Y, icedlo] H.
pylori7} 91 ZI A 2o HE Aol 37 (upre-
gulation) = o] JZWH-$-& FEdt 4314 AYe
FEA AR Fep,

9 AOAE FAT AEA D H pylori £HF
o] FAPAgol e A7 FE AIS e E
g AolAF 0. 9 AYAE FAF AXAE
cagAdhs BEo] glrtar 3o Moss 57
A ZALS] F7}= cagA, cag PAISH ##EAJo] 9o
U, Al S2L& cagd®te THo] glohal 9 e
™, Rokkas 52 cagd FAolA AL F2 o] F7}
stR o AEARLS] FHE o] FA Xt A
o Y asrt goa gk sotdA =
T10) &ol7lol H. pylorid] A=A AE F22
A ZAZE Al S71etH, ol cagd A}
© #do] glvta stk

AAEL H. pylori ZFQ Zotell A 9 F9AxE
A% AEAY /1S Bad v g H
pylori 7+@ 2ol 9 oA F23} A AL
ol A& K, HE A& cagd, picB L iceA
AT BFALE Bz & AFE APt
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10A4)), Fo} 114, oJo} 9o o]t}
2. g

A =AM AgE A=Y AAE oLt

of 22 2748 BAsa, 20029 =EA 7%
sk WMH O 2 proliferating cell nuclear antigen (PCNA)

Hdoz 9 AUAE F49 JXE, in situ ter-
minal deoxynucleotidyl transferase-mediated dUTP
nick-end labeling (TUNEL) ®H O 2 M X A}o] H&
g 290,

1) H. pylori RA SESAAHES: 3} 70°C

o WE BAd F AYHAZZH A QlAamp DNA
Mini Kit (Qiagen Inc., CA, USA)Z o]&3lo] A
Mol wel DNAS #e28tdt. #53 DNA=
Beckman DU spectrophotometer (Beckman Coulter
Inc., California, USA)2 7} ZA|vit} % DNA
o & SAsAH

ureC', cagA", picB”?” 2 iceA” PCR| AW+
o] d7|Xge Fo 71&38FTHTable 1). 33 DNA
100, <7<, 10xPCR buffer, 1.5 mM MgCl,, 0.2
mM dNTP (dATP, dCTP, dGTP, dTTP), 0.6 7}
Al9HA], Taq polymerase 2.5 U] ¥ 500LZ 3}
t}. PCR2 GeneAmp PCR System 9600 (Perkin-
Elmer Cetus, CA, USA)E AH&-3t11L, PCRY| %71
S Table 13} 2t H. pylori DNA Stz e
ATCC 700392 TllA 22| DNAE ©]-83}51 1,
IXTE $5d9S FAUEE AHESAH. PCRS
AN & wEAHE 10LE FHEle] H7|9E ¢
o Lot A4S the ethidium bromide’} ¥+
2% NuSieve 3 : 1 agarose gel (FMC BioProducts,
USA) 100L” 7tate] 100 Ve AR{FE 2087
7195 A1Zl & UV transilluminator (Spectroline
TVC-312A, Spectronics Co, NY, USA)9} Zg}Z 0]
E ARIZIZ #2933t oln $F¥ DNAE
DNA molecular marker VI (Boehringer-Mannheim,
Germany)9} H] 3} ureC= 294 bp band, cagdT™

Table 1. Methods of PCR Assay for ureC, cagA, picB and iceA Genotypes

) ) ) . Size of PCR iy

Region Primer Primer Sequence (5—3) product (bp) Condition

ureC ureC1 AAGCTTTTAGGGGTGTTAGGGGTTT 294 55°C 2 min, 35 cycle
ureC2 AAGCCTTACTTTCTAACACTAACGC

cagA D008 TAATGCTAAATTAGACAACTTGAGCGA 298 55°C 2 min, 35 cycle
R008 TAGAATAATCAACAAACATCACGCCAT

picB picF GAGCTTTTGCTTGTCTTTGC 2,091 55°C 1 min, 30 cycle

(cagE) picR CAAACAACGCTGCTTTCTAT

iceAl iceA1F GTGTTTTTAACCAAAGTATC 247 55°C 2 min, 40 cycle
iceA1R CTATAGCCAS*TY' TCTTTGCA

iceA2 iceA2F GTTGGGTATATCACAATTTAT 229 or 334 55°C 2 min, 40 cycle
iceA2R TTRY CCCTATTTTCTAGTAGGT

*SisCorG 'YisCoT "Ris A or G.
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A. ureC C. picB
<294 bp
12 3 4 56 7 8 910 1112 2 3456 7 8 91011121314
B. cagA D. iceA1 and iceA2
=

l

- «— 298 bp 229 bp

1234567 8 9101112131415 1234567809101112

Fig. 1. PCR results of the ureC, cagA, picB, iceAl and iceA2 genes. (A) Lane 1; DNA molecular-weight marker
VI, 3, 5-9; positive results, 2, 4, 10; negative results, 11; positive control, 12; negative control. (B) Lane 1; DNA
molecular-weight marker VI, 3-5, 7, 9, 10, 12, 13; positive results, 2, 6, 8, 11; negative results, 14; positive control,
15; negative control. (C) Lane 1; DNA molecular-weight marker VI, 8-10, 12; positive results, 2-7, 11; negative
results, 13; positive control, 14; negative control. (D) Lane 1; DNA molecular-weight marker VI, 2-4; positive results
of iceA1, 5; negative results of iceA7, 6; positive control of iceA?, 7; negative control of iceA’, 8-10; positive results
of iceA2, 11; positive control of iceA2, 12; negative control of iceA2.

298 bp band, picB= 2,091 bp band, iceAI- 247 bp  Table 2. PCNA Index and Apoptosis Index of H. Pylori
band L iced2= 229 S 334 bp band7} Eo1EH Positive and Neagtive Children

FHo= SISIThFg. 1. - H. pylori (+) H. pylori (<)  p value
2) E7|EAM: PC-SAS Release 6.12% (SAS Institute

Inc. Cary, NC)E ©]&3}%] Fisher’s exact 717, Wil- Pﬁ?g 774+1312  523+1220  0.000

coxon rank sum 77, Spearman ¥ #2402 p 7k Apoptosis

o] 001 TIRH) Ao fojAo] Yk BASAT.  index O 004l 014202000000

Data are presented mean+SD.
2z i

L WAIE &7
£13.12, S401A 523£12202 7+ FAONA &

AR AT WAE &AL Hopylori 3D ¥ ART F3HA ERTHP=0.000, Table 2). AE F
Ao} oA Z2HAd el 13465%)= 7HE B A ARE H pylori =7t S7HEFEr=0.624, p=
A, HAE 3dl, AolAF A 24, A AF 1 0000, HAF TAHTF) FEAol FIHEFE(=
o, 44 190Uk H. pylori 749 24 ZolollA 0460, p=0.005), WHAAFFOl F7+L5=(1=0.433,
T A4 &40 61(30%)E 7HE BRI, WA p=0.009) F7I3ATHTable 3). AMEA AXE H
A 5, FHA A 4ell, Aol 24, A= pylori TR FAFNA 07040411, AA 0.14%
o 1o, AolA AF 19, 248 A 1] ol 02012 T FPANM FART FoJsA Eukot
A tH(p=0.000). (p=0.000, Table 2). A|EA} AFE H. pylori D=7}
S/ Er=0.691, p=0.000), FAFTET &

B4l F7HEFE(r=0.585, p=0.000), THIEZ 0l

MNE Z4 ARE H pylori 48 FAAM 774 Z71E42=0.535, p=0.001) =7} A tH(Table 3).
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AE F2 AR7F S7HEFE AZEA AxEE S7F
st frolg ATEAZE A A THr=0.527, p=0.001).

H. pylori 7+ FoA A YAHEL cagd
90%, picB 75%, iceAl 60% L iceA2 15%°] AT}
(Table 4).

4. H. pylori R0 ME M= 34 X[xe}
A‘”EA'- Xl_,_E,_

A S2 AR} AEAL AEE cagd, picB,
QYo HE Fo8 Aol7 ATHTable
5). TS H. pylori 33 W& WAIH &4, =
A 2Ade Fo3 Zol7h

iceA -

Table 3. Correlation between Histologic Findings
and PCNA Index and Apoptosis Index

PCNA
Index

Histologic
parameters

Apoptosis
Index

H. pylori density  0.624 (0.000) 0.691 (0.000)
! A
PMN* neutrophil 465 (0.005) 0.585 (0.000)
activity

Chronic inflammation 0.433 (0.009) 0.535 (0.001)

*PMN: polymorphonuclear, Data are presented as
r value (p value).

K
]

H. pylori®] §38L& ¢ Tty cagde T
79l o] 5ol #sh= interleukin-89] WIS
=3, Hure] &S doglth ATl ME caga
AR A5t AFlY e ﬂgﬂ”"] A
ga Baustg ) Segels v£3 FEo}
Ao} TA e AW Te #Ho] §lo, ]Q@"J
By xol& FAHI UF. cagdE cag patho-
genicity island (PAI)S] dH-o|t}. cag PAIE= A%
1670 ] A= °l—Er°M QEZE 4RI cagl ¥
Aol 149 FAARZ o]Folz 9x FH<
cagll¢} 1 A}o]E Sl insertion sequence (IS605) 5
o7 o]Fo|x glemw, o|elgt cag PAIZ} Fi 3
Aol glo] 4T uf 7 WEAC] v st
AT cag PAIE cagAdl] A#glo] AR A%

Table 4. Positive Rate of cagA, picB and iceA
Genotypes

Genotype No. of positive patients (%)
cagA 18/20 (90%)
picB 15/20 (75%)
iceAt 12/20 (60%)
iceA2 3/20 (15%)

iceAl/iceA2 (-/-) 5/20 (25%)

Table 5. PCNA Index and Apoptosis Index according to Genotypes of H. pylori

Genotypes N PCNA index o value Apoptosis index 0 value
cagA (+) 18 76.0£13.16 0.67+0.405

cagA (-) 2 89.5+1.27 0.127 1.00+0.467 0.171
picB (+) 15 75.8+13.88 0.62+0.412

picB () 5 83.7+8.19 0342 1.00+0.269 0.062
iceAl 12 78.2+10.51 0.77+0.590

iceA2 3 84.8+10.92 0.290 1.00+0.692 0.423
iceAlliceA2 (-/-) 5 69.7+20.30 0.50+0.196
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o] A interleukin-8 (IL-8)2] £H|Z X3} NF-kB
g AT FHT. AleM fgng
Mol A AFNA AA cag PAI} B Bo] A=
Hup, A SY FEg AudS WA Zst
A, cag PAIY] HHEo] ALEAT cqgA7}
EANE F A cagA7} cag PAIS A 3] s
A Fahs Aoz o] AP, Hox 40719 cag
PAIS] A} 5 picB (permits the induction of cyto-
kines), cagT, virD4 < interleukin-82] #H]o| &
F2e Aoz IHA dom®, o|F picB (cagE)
£ cagAX Y cag PAIQ| cagldll $|X|8 F-AAZ &
ol A o)A Ak FHo] ke Bt
o) B AL E cagd9) picBl WE WA A
A 2F £AY Aolg AT F gllon,
Fevket gRla Lot A 71Ee] A%t

i

o=

AT wI NE FA AFEYG HEAL A
EE cagAS} picB F3F 543 Folol A zol 7t G
At

iceA (induced by contact with epithelium) -f7%1 2}
= iceAIZ} iceA29] F 7HA HE FAAE 9o
e F &EA A Eoh iceAl type 1T re-
striction endonuclease®} H15:3} ™, H. pylori7} 9 7%
Az JZF Al A (upregulation) = o] AZF
WS FEstERE A4St AYY XA 3
o, iceA2= WIHAGHE 2sEFI #yo] Jokx
. van Doomn 57 4344 H %} iceAlTH
o] AP FA8AI, Yamaoka 5V A IE
o] gla, NG F29 o7t tkax 3
4 = ?ﬂ—?oﬂ/ﬂ{— iceA Aol 2 A3o
zpol7b QAT iced FRAF I AE F4 E AE
/\]-9}.4 A B Hie e, £ AFoA
= iced TR WE AE FA E M I =
Zpo] 7F glioh.

A AIAE ST M EAR] T3E Aol A 9
Rie gR&E
S BA ZHEe AnE X F2o] Fridta
SQUPIIBIH-I 2y gole gpoz 3

ANx = ®

o]
PCNA 23 9]

=
[€)

& H pylori &4
ok AL AL, A 7L

A ZARE ol stA] Srbstal Alx FAdA = A
ol B & gt stk W §0& H pylori
#a FellA A EASE AE F4 o] FolsA F

7VeHe Btk Aot A H. pylorio] €3 9
AN E FA T AZEAL g A7 A gloh
Jones T'V0] Zolo N AE FAI MEAZ}L H

pylori x4 Aol freletAl S71goar sk

E AFdde AREY o) A3 I3}
Al ax0F H. pylori 5 3 AE F4 Ak}
AEAL AR7E FoAsHAl Frhehs #Este], H
pylori 4 &xobell A 9] FuAEZ S HEA
7f FAEE G S AAT I, AE T4 A HEe}
A EZAL AFE F2A3 F8A
S A ZAE A
AAJT. A E S} A ZAE HAA
A 2, B 27)0 1 2pol7t
= Lot A ALY 2 %
o2 A4HEM, ¢ B
TEojoF & Aoltt,

9 A E S, AEAS 22 23] #A
of tialME Lynch %2 9 Au]A)
S7tE5= H. pylori 2%, B3
4, HaAsol Sk, Al SA4E H
A% 9% Weo Ay Btk Moss 5 Al
FAF A9 24 adde gde] v &t
Aok 2 A7 AAEY o)H A7) FY
SHAl ME S XY AEA AL 25 H. pylori
Uxot g F g7 54, HEdFel St
G4E FItsto, Lol F7HE AIE SA 3 Al
FALE H. pyloridll 9% 9% ¥ AH=E A7
ot

B AAES2 H pylori 7¥E 2ot M AlE F4
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= A: Helicobacter pylori (H. pylori)°l 23} 2=
Aol W QAR cagA, picB B iceA T A
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2] (proliferation) ¥} | 3£ AH(apoptosis) <] & % ©]
Q1S et oldll H. pylori 3+ Zofell A ¢
A M E F2 3 AEAL E cagd, picB Z iceA
g o FHAS dolrizt 3T

g 8: 1999 84 HE 20019 6¥71A] o] 8} &}
ggn EFHA Lol 2357 FH4oZ

S A3 H. pylori ZFEo.2 He® 209]

o 7+ 243 209 & e E ATk H pylori
Ha Fe 2ATH R H pylori o] HEF
a, CLO #HARS} ureC PCRO] HE- kAl A9
stk A8 2HA B E A=Y AAE o
£33l 237 A4S E4313, proliferating cell
nuclear antigen (PCNA) D@ O = ¢ oA x F2
9] AT E, in situ terminal deoxynucleotidyl transfer-
ase-mediated dUTP nick-end labeling (TUNEL) **{
02 NEAY ATE ZASIYY. cagd, picB %
iceA fr7d 2ol 3l FFEAAMNTES AP

4 ok

D MXE 34 AIZe H pylori 79 S~
774£13.122, 4 523+12200] wlste] {23}
Al =3 THP=0.000). MXEX F24 KT H. pylori &
T} F7VSFE(=0.624, p=0.000, T3 & FAF
o] &FAo] Z71EFE(1=0.460, p=0.005), T4 A
Zo] F718442(r=0.433, p=0.009) 7}t Atk

2) MEA AFE= H pylori 779 4AlA 0.70
+0.411, 5414 014202012 79 SN &
ARG FolTHA = (p=0.000). Al EAF AHE = H.
pylori D=7} F7FE45(r=0.691, p=0.000), TH¥
FTATY &E5A 0] S/ E(1=0.585, p=0.000), ¥
A dZo] 71842 (r=0.535, p=0.001) Z7}5+S1

3) AE 4 AR7L S7HEFE AEAL AR

)

e

I

fr

9347 2745+ thr=0.527, p=0.001).

4) H. pylori 79 A 13 FHEL
cagA 90%, picB 75%, iceAl 60% L iceA2 15% R
H, cagA, picB, L iceA TAF ME ME F2
A%, AZAF AE, WA &3 8 23 A e
fo% 2ol gt

2 E: H pylori 79 Lot § AIAE F
A AT} AEA AT FHE o FHA 2743
9o H, cagA, pic B E iceA APl 2 F25t
ZFol= gt ol& 9 AAE FA 7 A EAL
H. pylori®] Wldl FoFS AlAleln, S0z A
F S AEAY] Z1HH i 89, o8 #F4
Faho] A, 4Ae viw AT Fo] daste et
Azt

mt
rat

=1

1) Moss SF, Calam J, Agarwal B, Wang S, Holt PR.
Induction of gastric epithelial apoptosis by Helico-
bacter pylori. Gut 1996;38:498-501.

2) Jang TJ, Lee JI, Kim JR, Kim DH, Bae SH. Decreased
gastric proliferation of foveolar epithelial cells after
the eradication of Helicobacter pylori. J Korean Med
Sci 1997;12:421-6.

3) Moss SF, Sordillo EM, Abdalla AM, Makarov V,
Hanzely Z, Perez-Perez GI, et al. Increased gastric
epithelial cell apoptosis associated with colonization
with cagA™ Helicobacter pylori strains. Cancer Res
2001;61:1406-11.

4) Rokkas T, Ladas S, Liatsos C, Petridou E, Papatheo-
dorou G, Theocharis S, et al. Relationship of Helico-
bacter pylori CagA status to gastric cell proliferation
and apoptosis. Dig Dis Sci 1999;44:487-93.

5) Peek RM Jr, Moss SF, Tham KT, Perez-Perez GI,
Wang S, Miller GG, et al. Helicobacter pylori cagA”
strains and dissociation of gastric epithelial cell pro-
liferation from apoptosis. J Natl Cancer Inst 1997,
89:863-8.

6) Takagi A, Watanabe S, Igarashi M, Koike J, Hasumi
K, Deguchi R, et al. The effect of Helicobacter pylori
on cell proliferation and apoptosis in gastric epithelial
cell lines. Aliment Pharmacol Ther 2000;14:188-92.

7) Crawford JM. The gastrointestinal tract: Stomach. In:



8. uistaotastylotorsts|xl M 6 Al TS 2003

Cotrans RS, Qumar V, Robbins SL, eds. Pathologic
basis of disease. Sth ed. Philadelphia: WB Saunders,
1994,767-83.

8) Jang TJ, Kim JR. Proliferation and apoptosis in gastric
antral epithelial cells of patients infected with Helico-
bacter pylori. J Gastroenterol 2000;35:265-71.

9) Suzuki H, Ishii H. Role of apoptosis in Helicobacter
pylori-associated gastric mucosal injury. J Gastroen-
terol Hepatol 2000;15(Suppl):D46-54.

10) Thompson CB. Apoptosis in the pathogenesis and
treatment of disease. Science 1995;267:1456-62.

11) Akopyants NS, Clifton SW, Kersulyte D, Crabtree JE,
Youree BE, Reece CA, et al. Analyses of the cag
pathogenicity island of Helicobacter pylori. Mol
Microbiol 1998;28:37-53.

12) Censini S, Lange C, Xiang Z, Crabtree JE, Ghiara P,
Borodovsky M, et al. cag, a pathogenicity island of
Helicobacter pylori, encodes type I-specific and dis-
ease-associated virulence factors. Proc Natl Acad Sci
USA 1996;93:14648-53.

13) van Doorn LJ, Figueiredo C, Sanna R, Plaisier A,

Schneeberger P, de Boer W, et al. Clinical relevance

of the cagA, vacA, and iceA status of Helicobacter

pylori. Gastroenterology 1998;115:58-66.

van Doorn LJ, Henskens Y, Nouhan N, Verschuuren

A, Vreede R, Herbink P, et al. The efficacy of

laboratory diagnosis of Helicobacter pylori infections

14

=

in gastric biopsy specimens is related to bacterial den-
sity and vacA, cagA, and iceA genotypes. J Clin Mi-
crobiol 2000;38:13-7.

Jones NL, Shannon PT, Cutz E, Yeger H, Sherman
PM. Increase in proliferation and apoptosis of gastric

15

=

epithelial cells early in the natural history of Helico-
bacter pylori infection. Am J Pathol 1997;151:
1695-703.

16) 4B, P74, AU, 1eF, £94, VAE
Helicobacter pylori W= Atol| <3k 914 $1/¢1] A

9 19FA Cytokine &7 Apoptosis = 2 ¢
A3t B th323517]3H3] A 2000;36:583-96.
17) A}, A A, M. &0} Helicobacter
pylori oA 9 oAz S43 AHEAL 3
Z0}4 3719 %88 A 2002;1:1-10.
Labigne A, Cussac V, Courcoux P. Shuttle cloning

=]

5.0
A,

18

z

and nucleotide sequences of Helicobacter pylori genes
responsible for urease activity. J Bacteriol 1991;173:
1920-31.

19) Slater E, Owen RJ, Williams M, Pounder RE. Conser-
vation of the cag pathogenicity island of Helicobacter
pylori: associations with vacuolating cytotoxin allele and
IS605 diversity. Gastroenterology 1999;117:1308-15.

20) Tomb JF, White O, Kerlavage AR, Clayton RA, Sut-
ton GG, Fleischmann RD, et al. The complete genome
sequence of the gastric pathogen Helicobacter pylori.
Nature 1997;388:539-47.

21) Blaser MJ, Perez-Perez GI, Kleanthous H, Cover TL,
Peek RM, Chyou PH, et al. Infection with Helico-
bacter pylori strains possessing cagA is associated
with an increased risk of developing adenocarcinoma
of the stomach. Cancer Res 1995;55:2111-5.

22) Holtmann G, Talley NJ, Mitchell H, Hazell S.
Antibody response to specific H. pylori antigens in
functional dyspepsia, duodenal ulcer disease, and
health. Am J Gastroenterol 1998;93:1222-7.

23) Yamaoka Y, Kodama T, Gutierrez O, Kim JG, Ka-
shima K, Graham DY. Relationship between Helico-
bacter pylori iceA, cagA, and vacA status and clinical
outcome: studies in four different countries. J Clin
Microbiol 1999;37:2274-9.

24) Israel DA, Salama N, Arnold CN, Moss SF, Ando T,
Wirth HP, et al. Helicobacter pylori strain-specific
differences in genetic content, identified by micro-
array, influence host inflammatory responses. J Clin
Invest 2001;107:611-20.

25) Maeda S, Yoshida H, Ikenoue T, Ogura K, Kanai F,
Kato N, et al. Structure of cag pathogenicity island
in Japanese Helicobacter pylori isolates. Gut 1999;
44:336-41.

26) Keates S, Hitti YS, Upton M, Kelly CP. Helicobacter
pylori infection activates NF-kappa B in gastric epi-
thelial cells. Gastroenterology 1997;113:1099-109.

27) Jenks PJ, Megraud F, Labigne A. Clinical outcome
after infection with Helicobacter pylori does not appear
to be reliably predicted by the presence of any of the
genes of the cag pathogenicity island. Gut;43:752-8.

28) Lynch DA, Mapstone NP, Clarke AM, Jackson P,
Moayyedi P, Dixon MF, et al. Correlation between
epithelial cell proliferation and histological grading in
gastric mucosa. J Clin Pathol 1999;52:367-71.

29) Day AS, Jones NL, Lynett JT, Jennings HA, Fallone
CA, Beech R, et al. cagE is a virulence factor
associated with Helicobacter pylori-induced duodenal
ulceration in children. J Infect Dis 2000;181:1370-5.



X0t 2 @ H. pylori 482 7

, 9l Atm

g
o2

MIE B3 MEZA9

30) Kim SY, Woo CW, Lee YM, Son BR, Kim JW, Chae
HB, et al. Genotyping cagA, vacA subtype, iceAl, and
babA of Helicobacter pylori isolates from Korean
patients, and their association with gastroduodenal
diseases. J Korean Med Sci 2001;16:579-84.

31) Kim JM, Kim JS, Jung HC, Song IS, Kim CY.
Virulence factors of Helicobacter pylori in Korean
isolates do not influence proinflammatory cytokine
gene expression and apoptosis in human gastric epi-
thelial cells, nor do these factors influence the clinical
outcome. J Gastroenterol 2000;35:898-906.

) LA, 359G, WAL, BelE, A7) Lojol A 1
22X BEZ3 Helicobacter pylori 7+g32l #A <+
Helicobacter pylori 7+@ ol % CagA$} VacAe &g
43} 7)8k3] A 2001;37:167-72.

33) Yamaguchi T, Nakajima N, Kuwayama H, Ito Y,
Iwasaki A, Arakawa Y. Gastric epithelial cell pro-
lieration and apoptosis in Helicobacter pylori-infected
mice. Aliment Pharmacol Ther 2000;14:68-73.

34) Piotrowski J, Piotrowski E, Skrodzka D, Slomiany A,

Slomiany BL. Induction of acute gastritis and epi-
thelial apoptosis by Helicobacter pylori lipopolysac-
charide. Scand J Gastroenterol 1997;32:203-11.

35) von Herbay A, Rudi J. Role of apoptosis in gastric
epithelial turnover. Microsc Res Tech 2000;48:303-11.

36) Carson DA, Ribeiro JM. Apoptosis and disease. Lancet
1993;341:1251-4.

37) Cover TL, Blaser MJ. Helicobacter pylori infection,
a paradigm for chronic mucosal inflammation: patho-
genesis and implications for eradication and preven-
tion. Adv Intern Med 1996;41:85-117.

38) ol &A, HF, ol A-T xANA Helico-
bacter pylori 7783 PCNA &d 2 ¥ ojxo] A
o] BA. 34817183 A 1997;29:17-24.

39) A4, vtaxl, AW, AR, o)#, o4l 5.
Helicobacter pylori 7233 AEZ524 2 A|EALE 7
o] #A. dlgrA3}7]8t3]A] 1998;32:427-34.

40) WE, AW, BAY, FHY, FA4, WS 5,
Helicobacter pylori 79 0] o} EA| 2, Bel-2 2 A3

Z2o) nxE 93 h3kisl7)8k3] 2] 1999;34:10-20.




