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Abstract

AIM: To explore the relationship between
Helicobacter pylori infection and associated gastric
diseases.

METHODS: Gastric biopsies were taken from
491 subjects, which were divided into supreficial
gastritis (GS), atrophic gastritis (GA), gastric
ulcer (GU) and gastric cancer (GC) groups, and
222 H pylori strains isolated from these patients
were studied by PCR for differences in their
genotypes cagA, vacA, and iceA. Three biopsies
were taken for pathological diagnosis, from the

gastric antrum, corpus and angularis, respec-
tively.

RESULTS: The H pylori m2 infection rate in GA,
GU and GC groups was 43.1%, 18.2% and 17.9%,
respectively, and there was a statistical differ-
ence (P =0.015 and P = 0.020). Twenty-two s1m2
subtype strains (44.9%) were found in GA group
and there was a statistical difference compared
with GU and GC groups (P = 0.039) but not with
GS group (P = 0.067).

CONCLUSION: There is a positive relationship
between infection with H pylori s1m2 strain and
GA.

Key Words: Helicobacter pylori; Associated gastri-
tis; Atrophic gastritis; Polymerase chain reaction
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WY T TIEKT R (H pylorn)fE NIE W, 25
R R E B, IS5 WA B
+ BRI 48 A O T R R 1) AR D)
M WL, WHEH pyloril&YE KA
ARV E AR, H D BUR G S
TG IR 45 R, WA e . 2246
B B XEUERERE, 16 BRI L
H pylori®i K+ FIAFAE % VA ¢, DNAFREL
PN B B B 2 55 T AR W, 1
H pylori AR5y BRI BRI AL A 5, JL
BAL SRR T 2Rl > IR R, X
T8 A% 2 IR 22 03] 56 Wi 7 ) IR 1 1R D RE R s
St AR AN R I PR 45 S5 L AT T A MY, e )
SEH pyloriBUiAH LN WicagA, vacARliceA
SN 22 5, 5 IR IR PR 45 S 2 DIIAH DG,

H pylori cag#i JJ3EK Hy(cagPAD KE) Hh
30 LA i, TR R AHICHE R A(cytotoxin-
associated gene A, cagA) 10 5 115",
537 i b 120-140 kDafk (1. 459075 %4
Rl (valculating toxin gene A, vacA)Zili ;=4 k=
WK, H pylori s FAEINE bR 40 M= A4
W F R, HERAHEE 5 X (sK) M h
X(m[X). vacA LK FIsX g {55 1k, HA s
2PN S SE K. s1 53 Hysla, slb, slc.
vacA & Kl I m X HATPASAS[F] (1 45467 JL BAL, 4001
AmlFim2, HprE Y EfEmla, mlb, mlc; J&
#AFim2a, m2b. 705 7 E KR, vacA
Mleag AW L5 WHAPE B U % UIAH O, AR M7E
MY KR R FH A AR XM ARG T
ZA) ) 22 5 ] B2 T AN R X G IR H pylori
PRI 3 DR 5 R 11 2 S ). T e ca g AR AR I

i i
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BE TR RN, Z4i0EE R KE
0 FERRSE — e X R vacA sIm13E
DRI 28 T A A B0 PE AR R, KR IR B AR AR AR Ah
PR PR, AEAR N AT DS P E Y E R 4 i
Y. vacA McagAFLD 4 BR3An iIX R 2 57
A RE N, T AN [ X 4R TE I vacA Flcag A HE A
B 5 Im R4S R o8 R ZE 0. 55 b B Al B Ak i
A 1FE K (induced by contact with epithelium,
fce A)VHMWA FEMEMFEN B R, iceATH
ice A2 XA S T RE H AT AN 2, H
ice ATSEDR 5 gty BRERIE A D) () nlallLH AT [F]
PEPEN. AN S E L A B s ice A 13835
A, SRR I R AT M. fee A2FEIR )
Dt H i v AN 22,

WL T HUX H pydori cagARvacA < fceA
DRI 2 P Ak 4% 5 B 95 ) O R ] 43 4 v
IE. A T g B I T HIXH pylori
O REDI YR 3, PR IZ X A B 0 SR DR
PIRAHOCNE, NIE7RH pyloriIE05 HLE K
H pylori AN B B (1) 5 fi NIFFR L2 .

1 #RIFSE
1.1 FEHL1999-20044F A5 FE ] M X 4% 57 H

R R EIE AR A 355, B 174400, L1814,
EW21-T9CT ¥ 4ERY49.33) % . VR BHIR IR B BiE
bR A 13601, J56961, 67Hl, FEk825-78(* 1
48.61)% . HUBMEE FhfE4, A3 (F 5,
L A TH) AR B UK A, 59 18 ('
SHUATH pylorithF. KM R ia s 72 5
(BHI agar, 2 [H DifcoA )15 7%, L 70 g/L
MIATSEE 1ML, 4 g/LEINF(GEEBDAH]), 8
mg/L VLB ZB(SE[E Sigma /s 7)), 5 mg/LAik i 1
AN (GEESigmaA ), 6 mg/L T A= (G E AL
KA FD.

1.2

1.2.1 H pylori : K HI
DRI NE IR IR IR, TAA37C, 550 mL/L
0,, 100 mL/L CO,, 850 mL/L N,, AHXJ ¥ E95%
(R R4 R, B5973-6 dJm M gEas L. BRI v
(00 s JE O B SR A B AR A R, 2
., H pyloriil F L 5| Hrare BRI H B BH Ik 4677
KR BB TE, TN B S R LR A7 500
LR 1 B A0 (9 5 3 R K 7.5 g+ H S0
mL+ddH,O 200 mL), "XFT#%41, -70° C{R47-

1.2.2 DNA S HANELL, 10000 g, 5 min, 3
b3, IIA318 uL TEZE vk, WATH#%4), A

H pylori

H pylori
cagA,
vacA iceA

H pylori
cagA. vacA
iceA

H pylori
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= 1 BFY1EH pylori cagh, vach, ice ARERBIPCRS |¥IR551

PIZHERES S1¥ 51553 PCR=4EIKE (bp)

cagA CAGAF GGCAATGGTGGTCCTGGAGCTAGGC 324
CAGAR GGAAATCTTTAATCTCAGTTCGG

vacA sl s2 VAl1-F ATGGAAATACAACAAACACAC 259/286
VA1-R CTGCTTGAATGCGCCAAAC

mla VA3-F GGTCAAAATGCGGTCATGG 290
VA3-R CCATTGGTACCTGTAGAAAC

mib VAmM-F3 GGCCCCAATGCAGTCATGGAT 291
VAmM-R3 GCTGTTAGTGCCTAAAGAAGCAT

m2 VA4-F GGAGCCCCAGGAAACATTG 352
VA4-R CATAACTAGCGCCTTGCAC

lceAl IceAlF GTGTTTTTAACCAAAGTATC 247
IceA1R CTATAGCCASTYTCTTTGCA

iceA2 IceA2F GTTGGGTATATCACAATTTAT 229/334
IceA2R TTRCCCTATTTTCTAGTAGGT

12 13 14 15

—a_..--_——ﬂ—“—.-.-.—-u__.

o -uﬂ-&hﬁ--ﬁ-

1234 56 7 8910 11121314151617181920 21 22 2324252627282930

259 bp
291 bp

12 3 45 7

c
334 bp
247 b 335

D)o w]). 1A T PCRIRBEI S [0 41 J2 He

10 11 12

10% SDS 80 uL, 20 g/LI¥JE FIEFK 2 uL, 4.
55-60°C, KBS, IMANFEARTE @ &5 -
SR (25 1 24 1 1), IRA), 0210000 2, 10 min.
WCHY b KA, RN SR RR I ST S T
(24 1 1), EE LU EME—U W BRUKAH, In1/10
PR3 mol LRV FE. N2 SRR T4
Te/K LHE, -30°CIHE 30 minak-20°C 2 h; 10000
g 15 min, B2 B3, SO JG R 90 35 1 20
DNA, 700 mL/L ZEEHE2IK. ff LBEZET )5 B8
#150-100 uL TEZE M.

1 ERPCRFYIIRISHERE
BREBIX. A: cagA; 1: DNA
; 2-14: cagA ; 15
; B:vacA s, vacA milb, vacA
m2; 1: DNA 2,
5, 6, 7, 9, 10: s1 (259 bp)
3,4,8: sl ; 11: DNA
; 13-19: m1b(291 bp)
; 12, 20: m1b(291 bp)
21 DNA
23-27, 29, 30: m2(352 bp)
22, 28: m2 ; CilceA; 1, 8:
DNA 12,3,4,5,
6: A1(247 bp); 9, 10, 11, 12, 13:
A2(229 334 bp).

TR BN, RN AR cagA: 94°C 1
min, 50°C 1 min, 72°C 1 min, 72°C 5 min; vacA:
94°C 1 min, 52°C 1 min, 72°C 1 min, 72°C 5 min;
1ceA: 94°C 1 min, 55°C 1 min, 72°C 1 min, 72°C 5
min. #1220 g/LEXIEHERER RIVK 23 T, 5
HMBER AR R GEULEE, .
RSP SSH A #E 4T ")
Fisherk& #i K50, P<0.05 % 747 4iil 2 i X

1.2.3 cagA. vacA. iceA 2 BR
H pylori 535 FIDN AL B IR 5 I FE vk 43 #T, /E 49145 B B R IL B B H pylori 222145, ﬁEP

A Gt %%, T8 B S AR 3R 420 pL.
10 pmolf¥1514, 0.5 uLIKSEFI4IDNA, 4
FhdNTP4-2.5 mmol/L, 2.5 U TaqZR &BF(OIEE

K H LN R(GS)BFE 1104, 4tk H
(GA)5 14, 537(GU)33 41, 9 (GC)28151.
2.1 cagA FMcagA 5'
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HR# GS GA GU GC Total

cagA+ 103(93.6) 50(98.0) 33(100) 28(100) 214(96.4)
- 7(6.4) 1(2.0) 0(0) 0(0) 8(3.6)
vacAs1 101(91.8) 49(96.1) 28(84.8) 28(100) 206(92.8)
s2 0(0) 0(0) 0(0) 0(0) 0(0)
mib 23(20.9) 6(11.8) 4(12.1) 2(7.1) 35(15.8)
m2 33(30.0) 22(43.1)° 6(18.2) 5(17.9)* 66(29.7)
mlbm2 50(45.4) 16(31.4) 17(51.5) 17(60.7) 100(45.0)
m” 4(3.6) 7(13.7) 6(18.2) 4(14.3) 21(9.4)
slmilb 19(18.8) 6(12.2) 2(7.1) 3(10.7) 30(14.6)
sim2 30(29.7) 22(44.9¢° 6(21.4) 6(21.4) 64(31.1)
similbm2 48(47.5) 14(28.6) 14(50.0 17(60.7)* 93(45.2)
sim” 4(4.0) 7(14.3) 6(21.4) 2(7.2) 19(9.2)
IceA
Al 14(12.7) 9(17.6) 2(6.1) 2(7.1) 27(12.2)
A2 11(10.0) 2(3.9) 1(3.0) 4(14.3) 18(8.1)
A1A2 83(75.4) 40(78.4) 30(90.9) 21(75.0) 174(78.4)
A 2(1.8) 0(0) 0(0) 1(3.6) 3(1.4)
2p<0.05.
PREFIXIRPCREI M (R 1) KfcagA FERIEATRL N 394 G124 XL (P<0.05), 5GU. GCHLEK

(1A). 7EGS, GA, GU, GCH, cagA " #iHk /) W47
10341(93.6%), 5041(98.0%), 33451(100%), 28
(100%). 7545 4L 48 A0, 5 Rk
il cag A B HRAH L 22 e Givh 2% 1 XL (P<0.05).
cagA " BRIARAE AP 41 W) o3 A 22 A Gt 4 R
X (P>0.05)(£2).
2.2 vacA I H 7 HEPCR
Sl vacA R K s X BT R M (E1B), 7£GS,
GA, GU, GCH, vacA sl #4746 101(91.8%),
49(96.1%), 28(84.85%), 28(100%)%l, 1 %3H
Pgpi H B, Rt fvacA s2 BFE(K2).
vacA sl FRAE &R 4L iR o0 A 22 s A 4t
R X (P>0.05). ARG H (FvacA m&5(7 3
AW A A ml, m2, mIm2iESH m. GAZH Y
m2(43.1%) Y02 AR R Rk L i =, 5 GU(18.2%)
MGC(17.9 %) AL ZE R A HE I FREL(P =
0.015, 7 = 0.020), 5GS(30.0%)4 M LL 2= 7 W H
ivlrE (P = 0.084). iRIEXvacA sXHmX
120 AT, A BlvacA slmlb, vacA slm2, vacA
slmlbm2, vacA slm 2% JLFERAIH S, 7EGS,
GU, GCAT LUK Y vacA sImlbm2 W AIH &
BIMR e, b GS 4841(47.5%). GU144
(50 0%)+ GC1781(60.7%), 5 [F] Bl h HAth
FER A G AL ZE 0 gt 2 X (P<0.05), 5
GA4HvacA slmlbmﬂﬁﬂéﬂA?{‘H = ESEN
T EE . fEGAA P& s 1m2 Y B bR 22
111(44.9%), 15 A< 20 9 491 v L Ath 55 DRI 04 A0 L 22

www. wjgnet.com

Yes 1m2 IV 7 1 PR A Eb 22 004 il 22 (P =
0.039), 5GSAIMH L ZNEA G ¥ B X (P =
0.067).

2.3 iceA AR S
XiceAl, ice A2FEA SR BAT R M (B 1C). 1
2221 TR Bk Hice A JE R R AE (W] — 95993 41 LA K
[Fi) — i DL S 2R AN () 9 9 401 v o A 22 S 20
HYh 2 X (P>0.05).

3 iHie

H pylori &Gt m, HAZAER — A HEE
VB 1 5 R T R G . IEGLH pylori
(AR R, — 7 11 55 1 R o A
Ha R A KU, S — 7S B H pylori
PR ) B0 (RIAEAEAN [R5 ) RH pyloriFAR)H
K. TEIEGE T H pyloriff) NFFH KL HAT15%11)
NRAIRY, IRISEH pylori IR 5] 2 B kY
ARG IC ) T, K icagA MvacAFEH 17
ESE oy K TR A, T BAT R AicagA
MvacABEZ, My 1 BYA AT B 2. AEAHE
FH, cagAFvacA KRR H 2653 311 24 96.4%,
92.8%, PRI AHE X B GL TR bk 2 HOh R 7 5%
R T 8. BRSOk B, P B RH pylorifiAk N
AT DL 3 T 2 1 AORE A MR, AR AR S R LS
BT ARZUIE B iR, T LS PR A AR
5545 LDNAGRAR N R A R kA pylori
7B WKIWIE, cagA'/vacAsI LB FE HcagA7/

GA vacA
slm2
22 (44.9%),

GU. GC
slm?2

=
0.039), GS

vacA slm2
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vac A2 YR RAH LUK 1 5 51 2 o E i . W
1k, FEEDNATS. 2 DZ 48 UL #R 2
o 700 8 o R Al A v ) S A st )
A AT REIX — BY B PR REAE B2 5 B b R i 1 AR
DNAP 5 /E F Bl v 18 b 5 40 B i 3 3 i
55 B AR L FEA O,

AT, KEHcagA, ice ATEA R IR
A A AR 2250, AT RE A BT AN [ DX G
H pylori FIEHRE R 2546 (¥ 22 538 ™™, 1 EGA
HhEYevac AsTm2 Y B AR AL I L S 44.9%, 5
fh e AUAH = AT e 2 L, HG ARG
AR A il LEAH EE ZE 0 G vk 2 i X vacA
FER S 5 AR, EH pylori W) —Fh BB AU
Wy, WIEH pylories )15y BHIbRS, S5H pylori
TR G IR Rw A B E VI KR, vacABE
G b Y EE FE (vac A) T DAV AL 41 i k2B
AR EN, AEARAE, sImIBLH pyloriF Rk 4
M REPE KT 25, sIm2 7 P2 AR T 28 FE 1
BEE, s2m2 BT, M AR PR AL 2 s2m 1R T Ak
WA R I, eI E R Ss U1E Sk
WA G, HIEIREs VG Sk Sm2h M X 45
Ja X Hela/bAT 8 L-F- 3% A #3105 1. Pagliaccia
et al™ R fvacA LR b R KO 5-541F AL EZ H YY)
i aiAs Im2 B FAE T T Heladll 320K WA
BERTETE. SR HelaZl ff Py 2R IA e Fh 5 2 B
BT A M A T A 40 2R I AT D 2
PE, BB ARKE IR 00 B b B 40 rp s m DA i 3
BRI, BT m2 R B R AR A iE
FR). 7 AR M 22 il i T e ) D DR ot A B 4 i 2R
THAEAE S AN R B X 455 IRE S 1t 32 44 Yahiro
et al®"" 235 Him 1 Fim2 1] LA 41 i 26 10 A [
(K2 AR 45 4. Fox et al®™ NN Jys1m2f - —
emwm kA4 k. B HCaner er al™W5%
KIvacA sIm2F EAFAE T2 PEE RAT 45
Wit iz e h. G ¥ Chang et alif sy KB, 5%
PecagA(-)vacA(-) IR T BEHRAH L, K cagA
vacA sU/m2B RS H .+ 3R 0 k4R
RPN A RS SR R A S B
PEE R0 & AT 5%, Cover et al”WF9T R W, 5%
HHABH pyloriHFAFAERITE LR, 2ifbfvacA
BEFEM TS SH ERE AR A P81 . Phadnis
et al® R IMVac A R B REBS i N LRI 541
i 2R CIRE I, W% Hcaspase-37r- F 41 i
FT. AT TR DU SO IR RR
WEYE, M K AERAG . R R
Karita et a/®*'iF 5% R ILAN i P vac A ZR [ IR TA A2

TH pylori K TEGAE TR KA GCHIA R4
Fr. GAE W A1 5 RE A sl /D A A A= GC IR AU
PEi. Oh et al™ Fi) /> BE 41 A 1) 5 3 R /N B
WETCR I, BEAM ISR G R TR AGABREHH
pylorifE B T-AMIMFFE . BEAFI A, FFHAE
GA R JEEFE T, H pylorif > 14 Ja& SR
BRSNS BN TG RS K
AR, FEGATT R s Im2 R bk 5 iR e A
[ K R MDA, BRATTHEN, fEGAMIA
R, B LR AT R AR T e gy
HA T HZ 5m2AB 8 2 45 5 10005, siE xS
PIgs R AR I BRI T T 18 N e, B R
TR R LA A FAEH, B s Im2 Y ik S
FYETEE R K. A RGN B ] (FvacA
BRESE LAmET . RIS AESE L
2559 H R G A A ST A W 22 B () s Tm2 B
HGAXKRMHUIN A Rt — B0

4 SEXW

1 Dunn BE, Cohen H, Blaser M]. Helicobacter pylori.
Clin Microbiol Rev 1997; 10: 720-741

2 Akopyants NS, Jiang Q, Taylor DE, Berg DE.
Corrected identity of isolates of Helicobacter pylori
reference strain NCTC11637. Helicobacter 1997; 2: 48-52

3 Marshall DG, Coleman DC, Sullivan DJ, Xia
H, O'Morain CA, Smyth CJ. Genomic DNA
fingerprinting of clinical isolates of Helicobacter
pylori using short oligonucleotide probes
containing repetitive sequences. | Appl Bacteriol
1996; 81: 509-517

4 Wu CC, Chou PY, Hu CT, Liu ZC, Lin CY, Tseng
YH, Lin NT. Clinical Relevance of the vacA, iceA,
cagA, and flaA genes of Helicobacter pylori strains
isolated in Eastern Taiwan. | Clin Microbiol 2005; 43:
2913-2915

5 Yamaoka Y, Kodama T, Gutierrez O, Kim JG,
Kashima K, Graham DY. Relationship between
Helicobacter pylori iceA, cagA, and vacA status and
clinical outcome: studies in four different countries.
J Clin Microbiol 1999; 37: 2274-2279

6 Linpisarn S, Suwan W, Lertprasertsuk N, Koosirirat
C, Steger HF, Prommuangyong K, Phornphutkul K.
Helicobacter pylori cagA, vacA and iceA genotypes
in northern Thai patients with gastric disease.
Southeast Asian | Trop Med Public Health 2007; 38:
356-362

7 Mattar R, Marques SB, Monteiro Mdo S, Dos Santos
AF, Iriya K, Carrilho FJ. Helicobacter pylori cag
pathogenicity island genes: clinical relevance for
peptic ulcer disease development in Brazil. ] Med
Microbiol 2007; 56: 9-14

8 Handa O, Naito Y, Yoshikawa T. CagA protein of
Helicobacter pylori: a hijacker of gastric epithelial
cell signaling. Biochem Pharmacol 2007; 73: 1697-1702

9 Schneller ], Gupta R, Mustafa J, Villanueva R, Straus
EW, Raffaniello RD. Helicobacter pylori infection
is associated with a high incidence of intestinal
metaplasia in the gastric mucosa of patients at
inner-city hospitals in New York. Dig Dis Sci 2006;

www. wjgnet.com



3467

10

11

12

13

14

15

16

17

18

19

20

51: 1801-1809

HpcagA

2001; 9: 595-596

van Doorn L], Figueiredo C, Rossau R, Jannes
G, van Asbroek M, Sousa JC, Carneiro F, Quint
WG. Typing of Helicobacter pylori vacA gene
and detection of cagA gene by PCR and reverse
hybridization. ] Clin Microbiol 1998; 36: 1271-1276
Peek RM Jr, Thompson SA, Donahue JP, Tham
KT, Atherton JC, Blaser MJ, Miller GG. Adherence
to gastric epithelial cells induces expression of a
Helicobacter pylori gene, iceA, that is associated
with clinical outcome. Proc Assoc Am Physicians
1998; 110: 531-544
Gong YH, Wang Y, Yuan Y. Distribution of
Helicobacter pylori in north China. World |
Gastroenterol 2005; 11: 3523-3527
Ruggiero P, Rossi G, Tombola F, Pancotto L,
Lauretti L, Del Giudice G, Zoratti M. Red wine
and green tea reduce H pylori- or VacA-induced
gastritis in a mouse model. World | Gastroenterol
2007; 13: 349-354
Cover TL, Blaser MJ. Purification and characterization
of the vacuolating toxin from Helicobacter pylori. |
Biol Chem 1992; 267: 10570-10575
Xiang Z, Censini S, Bayeli PF, Telford JL, Figura
N, Rappuoli R, Covacci A. Analysis of expression
of CagA and VacA virulence factors in 43 strains
of Helicobacter pylori reveals that clinical isolates
can be divided into two major types and that CagA
is not necessary for expression of the vacuolating
cytotoxin. Infect Immun 1995; 63: 94-98
Blaser M]J. Intrastrain differences in Helicobacter
pylori: a key question in mucosal damage? Ann Med
1995; 27: 559-563
Yang KC, Chu A, Liao CS, Lin YM, Wang GM.
Evaluation of the role of H pylori infection in
pathogenesis of gastric cancer by immunoblot
assay. World | Gastroenterol 2006; 12: 7029-7032
Ito S, Azuma T, Murakita H, Hirai M, Miyaji H, Ito Y,
Ohtaki Y, Yamazaki Y, Kuriyama M, Keida Y, Kohli
Y. Profile of Helicobacter pylori cytotoxin derived
from two areas of Japan with different prevalence
of atrophic gastritis. Gut 1996; 39: 800-806
Pagliaccia C, de Bernard M, Lupetti P, Ji X, Burroni

www. wjgnet.com

21

22

23

24

25

26

27

28

29

D, Cover TL, Papini E, Rappuoli R, Telford JL,
Reyrat JM. The m2 form of the Helicobacter pylori
cytotoxin has cell type-specific vacuolating activity.
Proc Natl Acad Sci U S A 1998; 95: 10212-10217
Yahiro K, Niidome T, Hatakeyama T, Aoyagi H,
Kurazono H, Padilla PI, Wada A, Hirayama T.
Helicobacter pylori vacuolating cytotoxin binds
to the 140-kDa protein in human gastric cancer
cell lines, AZ-521 and AGS. Biochem Biophys Res
Commun 1997; 238: 629-632

Fox JG, Correa P, Taylor NS, Thompson N,
Fontham E, Janney F, Sobhan M, Ruiz B, Hunter
F. High prevalence and persistence of cytotoxin-
positive Helicobacter pylori strains in a population
with high prevalence of atrophic gastritis. Am |
Gastroenterol 1992; 87: 1554-1560

Caner V, Yilmaz M, Yonetci N, Zencir S, Karagenc N,
Kaleli I, Bagci H. H pylori iceA alleles are disease-
specific virulence factors. World | Gastroenterol 2007;
13: 2581-2585

Aknin J, Seguin P, Ouchchane M, Lucht F, Brunon J,
Barral X. Takayasu's disease and post-traumatic scalp
necrosis. Rev Stomatol Chir Maxillofac 1991; 92: 101-104
Cover TL, Krishna US, Israel DA, Peek RM Jr.
Induction of gastric epithelial cell apoptosis by
Helicobacter pylori vacuolating cytotoxin. Cancer
Res 2003; 63: 951-957

Phadnis SH, Ilver D, Janzon L, Normark S, Westblom
TU. Pathological significance and molecular
characterization of the vacuolating toxin gene of
Helicobacter pylori. Infect Immun 1994; 62: 1557-1565
Correa P, Miller M]. Carcinogenesis, apoptosis and
cell proliferation. Br Med Bull 1998; 54: 151-162
Karita M, Teramukai S, Matsumoto S, Shibuta H.
Intracellular VacA is a valuable marker to predict
whether Helicobacter pylori induces progressive
atrophic gastritis that is associated with the
development of gastric cancer. Dig Dis Sci 2005; 50:
56-64

Oh ]D, Kling-Backhed H, Giannakis M, Xu J, Fulton
RS, Fulton LA, Cordum HS, Wang C, Elliott G,
Edwards J, Mardis ER, Engstrand LG, Gordon
JI. The complete genome sequence of a chronic
atrophic gastritis Helicobacter pylori strain:
evolution during disease progression. Proc Natl
Acad Sci U S A 2006; 103: 9999-10004



