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cagA, vacA and iceA genotypes of Helicobacter pylori isolated from children in
Shanghai

ZHOU Ying, HUANG Ying, SHAO Cai-Hong , WANG Xiao-Hui, ZHANG Bing-Feng. Department of Gastroenterology, Chil-
dren's Hospital of Fudan University, Shanghai 201102, China ( Huang Y, Email; yhuang815@ 163. com)

Abstract: Objective To investigate cagA, vacA and iceA genotypes of Helicobacter pylori (H. pylori) isolated
from children suffering from gastric and duodenal diseases in Shanghai and to explore a possible genotype-phenotype
correlation. Methods From May 2007 to January 2008, 59 children were confirmed with Hp infection by gastroscopy.
Biopsied specimens were taken from the gastric antrum. cagA, vacA and iceA genes were determined by PCR. The
histological changes in the gastric mucosa were evaluated. The levels of IFN-y and IL-4 in the gastric mucosa were
measured using ELISA. Results cagA, vacAsl/ml, vacAsl/m2, iceAl and iceA2 were found in 65% , 19% , 40% ,
63% and 19% of H. pylori strains, respectively. Both iceAl and iceA2 were detected in 9% of strains. There were no
statistical differences in the distribution of various genotypes between the children with chronic gastritis and peptic ulcer.
No association was observed between the genotypes and the degree of inflammation of gastric mucosa. There were no
significant differences in levels of IFN-y and IL-4 in the gastric mucosa infected by different genotypes of H. pylori strains.
Conclusions  cagA/vacAsl/m2/iceAl may be the commonest genotype combination of H. pylori in children from
Shanghai. That there was no association between H. pylori genotypes and clinical variables suggests the potential role of host
and environment factors in the development of clinical diseases at a later life.
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FEAEMIX N FRE R FEMMEIRAE M EE EMS PSR . AN BR T SR
K E LR R Hp B m e B, JUE BRMR Iy o

Yeik 50% o RARIVATRIESORIRN50% DL 1.3 iR

ERUA Hp BT LB A, — HIR Gy 1R B4R
HRBR, B H W] 5 RALUEAS . HAE T Hp Soi
I sT 28 TR 3T ILEMTFR D, i
JE iceA 5 [E P LT 1k R GE 500 A OGPk 1 i 90 T
Ao X LEMWFFE AT LA Hp J8% 5% AH JC 50 1)
G2 A ML B2 A T 2 AR, DR Ok 8 8 B AR
ARAT A e 41 B -1 B AR AR A R e B, R
AMFFE HALE T (1) KD 11835653 i X, Hp g% )L
HH cagA | vacA iceA TEH R FH AL 57 H R FH
PR (2) LEHR AR A () 56 IR 750 55 5 9 2 B 22 ] )
KF;(3) LA ) ik PR Y T S e 11 s L 15 2%
IR 2 1 R AT TC 28 57t 5 (4) FABOAS [] B PR RS TR
PRI B L B RN IFN-y [ IL4 (1 & A T2
Sto MIHZHESE T % Hp UL R PLE] , PP &
Ul PRI S B, A4 I S0 b A e i R IR 97 4
HEARE

1 ARSI
L1 —fR3Es

2007 45 A 2 2008 4F 1 A P ALEAER ( L
BEFRANE MR L K R VERSE) B2 E
Rezftm LBHEE BE a2, 17 B Bk £ i 12 Hp
FL 59 B (BT A7 LY IS S22 R 2 AR AT i JR
AR S A LA 2, 1 X0 FH PRIV R I2 W Hp Jg&
o) o ML 59 Bl ILY S ER AL — BT R
ISR OV (PCR) A2 ureA JE PR (i A 2674 Y Hp
YRE " A KR Y PR, 1) ure A PRI 2 PR 3R Ak R
AR ZEL RGP I ARG I 2 38 [A1 RT L0 K 2 W
Hp &), L ST BIBAYE & B e % (1805 1 %
41 B, B istiz 1 0, + —As ek stz 15 B . J
H 535 0, e 22 1, S L. 6: L AR O 4 ~ 17 %
CEHAERE N 10.3 £) ,0 ~5 5214 §i],6 ~9 X 41 15
#1,10 ~17 % 21 38 foil. FrAy |B L E SR A AT 1 4
H N BA IR DA 2 o7 2 A 5 H2 52 R4S
PO AR ARZE I R 255

1.2 HARB-FRUARE
WO SERE AL 2 HeAT i BEAG A, LSS S 3
B4 JAE R BE , Wb 2 B e [ 48 1R 1 IR

TL(2006, |-t ) 18 P B 9 55 3112 W b ofi
RIVR 498 285 60 22 A8 P S A0 40 11 s R R E R R T TS
FE RIS A0 SRR R BER 70 o 22 e BE MgV RAE |

| .

W H S 2 1 Ht, ] Puregene DNA Purification
Kits ( Qiagen, Germany ) 157 & fili $2 5 2 5 & vl BE R
Hp BE[RIZH , 7™ 4 Bt G vl W1 A0 SR AN T 2 g Tt
YEo FE[E DNA - 20°CLR774 o
1.4 PCR R

P18 Hp ureA | cagA ,vacA ,iceA E:H 5|49 W,
1, 51 B TAY TR S A BRA A
B R FR (25 pl) : AZEK 18. 6 ul; 10 x
buffer 2.5 wL; NTP 0.5 pL; MgCl, 1 pL; 8|4 %
0.5 pL; Bk 1 WL B 0.4 plo KW & 95°C i
A5 20 min, 95°C 2514 30 sec, 1B *k 30 sec,ureA . ca-
gA vacA s.vacA m.iceAl iceA2 (3B K& 705k
58°C \57°C ,57°C \56°C \50°C \51°C ,72°C #E A 40 sec,
39 MG, fiedg T2°CHEMH 7 min,, 2% FEEHEEERH
UK EZREE R ULIEN 1, LA Hp NCTC11637 2 FH AT
W CE PrprifErk NCTC11637 iy b i TH AL i 52
FEACAR A B ) o g UL N 34 8 7 B A % L B
P REFN 23 (AR RE
M 1 2 3 4 5 6 7 8

9 10

bp

1 cagA.vacA . iceA EFE PCR LR M. marker,
1:iceAl 2 :iceA2 [HM:XTHR 3 :iceA2 ,4 :vacA sl BHEXF B, 5 : vacAsl ,
6:vacA ml PHP:XFAR, 7 vacA m2,8;vacA ml,9;cagA FHEXTIE, 10
cagA

F 1 ureA. cagA. vacA . iceA 5| ¥ B F=H K/

H AR A 21 PR/ (bp)

ureA 5'-ACA TTG CGA GCG GGA CAG-3' 294
5'-CGC CCA ATC TCA CTT TAT CG-3'

cagA 7} 5'-GAT AAC AGG CAA GCT TTT GAG G-3' 349
5'-CTG CAA AAG ATT GTT TGG CAG A-3’

vacAs'8!  5'-ATG GAA ATA CAA CAA ACA CAC-3’ 259(sl)
5'-CTG CTT GAA TGC GCC AAA C3' 286(s2)

vacAm 8] 5'-CAA TCT GTC CAA TCA AGC GAG-3' 570(ml)
5'-GCG TCT AAA TAA TTC CAA GG-3’  645(m2)

iceA1[8)  5'-CTA TAG CCA CTT TCT TTG CA-3' 247
5'-GTG TTT TTA ACC AAA GTA TC-3'

iceA2[8] 5'-GTT GGG TAT ATC ACA ATT TAT-3'  229/334
5'-TTA CCC TAT TTT CTA GTA GGT-3’
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1.5 IFN-y #0 IL4 gl E

B SRR 1 e, FH PBS WPk, T AR E S,
2 AJCA 0.5 mL PBS & Y Eppendrof 45 7, F 4°C
513%,4 000 r/min B0 5 min, B EVEHR . SR HEGER
G2 W iR ( ELISA) T H% . ELISA 7] &
W4 H 2 E RoD 24 w) (#F A 532%€) , #5ial0) & vt B 48
1, HH BE LA pg/mg 7 .
1.6 Sit=oHh

KT SPSS 15. 0 Gt Ak fr g it b B, R
Fix® K56 Fisher A5 AHHES % logistic [0 £ &
J5 25 TS ik AT 0. P <0.05 AR A Gt
R TR A AR 4] ( & A vacA B
s B m R A WARIEY iceA TR A 3L BRI AL KT R iR
GG RS 550400
2 #R
2.1 cagA.vacA . iceA I HER 5B+ 15 &
B

TN P H R AH AL 57 4 [A] cagA (vacAsl/
ml vacAsl/m2  iceAl [iceA2 4 R E R4
X (P>0.05), Wk 2, A 11tk Hp 3% sl
RUBLI R S 3 A 1 m XIS, 5 19%
(11/57) o 11 BREBRY 1 ) iceA2 , Hirp 10 PRy I
P R BCh 334 bp, 1 BRTE B[R E A 229 bp AN
334 bp PP B SRR AR AETR A L

F 2 cagA, vacA,iceA £ 7[5 £5 i 4 E] B9 46 H1F R
[#1(%) ]
YR HIES 7

cagA 28 (68) 9 (56) 37 (65) 0.538 0.733
vacAsl 29 (71) 16 (100) 45 (79) - -
vacAml 8 (20) 3 (19) 11 (19) - -
vacAm2 14 (34) 9 (56) 23 (40) - -
vacAsl/ml 8 (20) 3(19) 11 (19) 1.0 0.004
vacAsl/m2 14 (34) 9 (56) 23 (40) 0.145 2.336
iceAl 28 (68) 8 (50) 36 (63) 0.316 1.314
iceA2 7 (17) 4 (25) 11 (19) 0.46 0.632
iceAl +iceA 23 (7) 2 (13) 5(9) - -

2.2 AEEEE Hp AHkBEEBEFERER

A1 B Hp TR R 745 18 R JAE 55 S
LI ARGt R L 3, 2% SR A A] A HE R 22 5 T
Geitae i AT 44 5L il A A 3 /R A7 A
W R 98 ORE , L RR Rk R AR R cagA/vacAsl/m2/
iceAl +iceA2,

%3 cagA, vacA.iceA E R BIHEXREERABEM
WHER [(Hl(%)]
EEX T3 g R
Bl (n =20) ot (n = 17) iz (n=tg) 0 X
cagA 14 (67) 9 (53) 13 (72)  0.501 1.499
vacAsl 16 (76) 11 (65) 16 (89) - -
vacAml 4 (19) 2 (12) 5(28) - -
vacAm2 10 (48) 5(29) 7 (39) - -
vacAsl/ml 4 (19) 2 (12) 5(28)  0.539 1.428
vacAsl/m2 10 (48) 5 (29) 7(39)  0.548 1.308
iceAl 15 (71) 8 (47) 13 (72)  0.309 2.51
iceA2 2 (10) 6 (35) 3(17)  0.099 4.811
iceAl +iceA2 1 (5) 2 (12) 1(6) - -

2.3 AFEEEFEE Hp EHREREBILEEZRIR IFN-y,
IL4 S8R
AFRIFER L (cagA vacA JiceA) TR HRIEGLRY L
LH SR IFN-y [ IL4 f35 5 22 7 N2 8
*4,

M

=

J

x4 ATEERE Hp EHBFATERHIR IFN-A,

ILAZEBRELR (x5, pg/my)

IFN-y 1.4
cagA 41.8 £14.6 57.6 £49.5
vacAsl/ml 39.6+10.8 53.9 £40.2
vacAsl/m2 38.9+10.9 52.0£32.7
iceAl 42.0+14.8 57.5+39.1
iceA2 32.4£12.0 36.4 £25.7

F1iH 1.858 0.963
P 0.109 0.461
3 ifig

cagA H K 2 4 P A TE cagPATL (cag BUR
) bRk, Hol il st G R M2 5 Hp 31
b R A PN T R R R AL AN P AR HE AR
e NF-kB 508 R 10 3Rk 55, I E0R
fER . vacA FERTERTA 1Y Hp WK P #AAAE, (H R
A 50% oA Y EARA vacA B RIL, Hogmid s
WEERM LR A0k A2 e AR M. vacA LR 45
MRS RIX (s X, #F—2043 28 sla, slb,
sle,s2 WEAY) Fep A X (m X, #F— 2557 mla,
mlb,m2 AR, s XA m KPR I 4] livacA
AR B s1/ml s1/m2 Fl s2/m2, & {i15 Hp 3%
FIKEHE S, Hodr sL/ml B3 30l 45 8 WO B R IR
P, s2/m2 BURGIAS B 25 3 FE 2R 5 PR 1 s1/m2 BIE
MRS T I Z 0], ARk, 503 23 5k B Bt 9% 0%
N 9 N 53 851 2 Bk Hp, LB mRNA # 5% i
RIT — A . 2 Hp 55 bR A0 4 s
Al IR 58, PG 3k TR 4 iy 45 4 iceA (in-
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duced by contact with epithelium) "', iceA JLILFH {7
AT FEZ AR iceAl Fl iceA2 , AT BE
iR AN B

SNAAE, BRiXF JLES Hp cagA . vacA |
iceA JEDH Syl R R B R 5 2 8L 8 Ak 4 Jifd I
TG e /b o kT LE T 5E ] LA Hp
TR H S 1 G5 7 A s L ) i At T A KB
PRI Ay 15 b RS 1Y) 722 Ak mT A S e A4 T - 3 A B AR T Y
TR LB IR ER Hp w] LR AR I 3 7
ePES7 B R R A F A ST R Hp B A
SO =I5 25 W B3R 97 ROCR , N [ BF ST R vacA
sl/m2 55 R £ 25456 . AR MBI B
7R cagA " TR RIBCH B FE AT AR B
AN Hp 5 KB 6 T4 F e R IG 9T B B2
=

JRNBFFE A, P07 200 B 1 Hp AR 2 50% -
67% F A cagA, AL HAS | v [ 55 37 K 38 X 5 25 1)
Hp Bk cagA PR 1% 90% LA B2 ABFS
cagA Rt 65% , 15 A M IX VAR 1645 HHGE 19
T (62. 3% ), ik T 77 JH JL 2 h i 4k 18
(90.4% )" 5 FLLEAALHE P RiE (25% ) '
ABIFTE 19% TR TR m X, 5 58 AR 4
SEARMA(H 23.3% ) 17 7R vacA BEPRAS 3578
SO HEFREX, RKUFFEH cagA */vacAsl/m2 /
iceAl ARG H b5, A HLIX L EE Hp 10 Ak
57N L EE KT P R 3R AR — 5
WA T ILELL cagA ™ /vacAs2/m2/iceA2 [k H R fx
o A Hp OSSR R 4 4, 18 A s |
PR 4E K cagA+/VacAsl/m1/iceA1[8’20] ,EE L BHE
GV N cagA */vacAsl/ml/iceA2

VA BB IFEAE RN - Hp BENAF AR X 3 A1 22
S AL Z WA —E i 22 57 , XM 22 5 7%
S S AT - 1 3 2 8] A AE BV A G, Tk Fode H
VEREAFAN TR TE N AR N A 3 B v, e A B PR 98 7%
BUTEZ PR R P, i T AR RRIL S R R
Ak, PRI TR — AT LA T AN [ 1) g 300 J e ) T ok s
PR

BN LE A58 1 R &Gy Hp 1915 EAE7E
RA RGO, Hrh i NIR A e R m T L,
ARWFFEH S PR(8.8% ) 1R £k iceAl il iceA2 FHPE,
1 BREE PRI HAT 229 bp #1334 bp BYBEH B, 1
PERIATEIR G s IR B R H 10.5% (6/57)
TE vacA HORKG I BN TR S R, 5 HAL iR IEA — 2L,
FIESUTREAK: (1) XT vacAs B m B R
HE—H 47 WA (sla, slb,slc, mla, mlb) &) (2)

W 1) 8 AR 2 Ak B SRR, A T B AR
FEASIN o 5 V5 — TR 52 43 ) DA 5 1 PR 8 Al 42
DNA AT HBRIER 23 IR A e R ik 67% 7
TR A B v R 2 i B Y A R AE AR 9 e 259 ik
BERFIFFRAE TSI MG LKm Tl
R HWRY 24k Hp J5 &I, Z R ER
)bt (] 2545 A Ak, A I b ok 22 B AR R e, A i
A . RILE— R E B ER a2
Bk Hp G AT RE S I 1 22 40 1 3 R R0t ] — B oo
[F) P AR B S Bl NV 143 1V

A5 5 %6 2 i [ B 9 240 R T R 3 R
TSP TR | ST M E R e T
MFIE B R iceAl 76 H FBUR AR E A 55 R E
JESAE . PeELE BT RN cagA 5 H ERE R
SERCEAEAE S LR RS A5, %
BELTFHEEA L (1) KNFEHIX Hp k3L HE %
RRAURTA; (2) BRT AR EES, 15 BHEZE
PE IRBE R R X T iR A RSB T HEME
FH, T LIS 7 ML 2 B 300 497 48 28 B I 38
(3) JaRUe— s 5k DR 7R R 1) 0 3 I 2 SR i i) ) A
KA RE & AN ) A R o

Hp RS0 LT E T A BIEG , — A 5 41
WA A 06, 055 B F L R B2 fil J5 0 9%
ThO 4 fitd 734k >4 Thl F1 Th2 4f., Hrb Thl 2843
W TEN-y \TNF-o [IL-2 TL-12 40 fifg K F-, A5 40 g
g% o Th2 4 73 s TL-4 (TL-10 SE 40 H 7, - 3
Wi g, Thl F1 Th2 T AHHI 2, — &k Thl 4y
SR A e AE Hp &0 b o7 o34, Ll Th2 24
o W 2R R R, AT D TgA A9 530 (S HLARAS 2
LLisRR Hp'™ o S HIFE o Hp JBEmHLIK TFN-
v TNF-o 58 411 Jfl [H 543 Wp 384 %, 1 1L-4 (TL-10 S54
JL R 743 A sk 20 22 PR M AS T 5 e Th 5%
P Y 40 B R (IFN-y ) A1 Th2 48 3= P59 40 Bt [+
(IL-4) FEATAI, DL #7 e Hp A [R) 3 R 7 5 5
ZIEH KR

ARTIF 5T 7 AN [ 35 8] 700 R ok Je e 11 5 5 8 MR
IFN-y IL4 1y & m 22 R RS 5 L iR
7R Hp B B R N TFN-y & 588, (HH 5
cagA TG o ABFTL T cagA T HYFRIK T IL4 Z ]
ToGi it e, TR B TS > R cagA
BRI B L R L4 B 2 T cagA”
P . SR MA—BCE BT RES JLE Hp
Jei 7 A I S8 RO AN TRl F A K o

AWFE53HT T R4 Ha X JLEE Hp cagA | va-
cA iceA H: RV BY 190 A 5 A, 378 cagA/vacAsl/

7

")

J Y
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m2/iceAl JgAHIX JL# A Hp AUHLHIE R,

NG

FEN BRI AR S50 126 2 | 92 R IR 5 AE 19 7™ B
JFETCHK , A [) N Y R RR SR 1Y ) SE R TN -y (1L

4 1

B2 INICGE R PR fE E IR 3

BENERAE Hp B B0 # b on] BE A48 T B 244,

,\Ei\ﬁim‘?ﬁ] ARt —
K Hp e

AT LA . BN
PeBILP AR B G 0L, & A AE

TG G BB 1 ™ IR T ROR ZE A R
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