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Association between Genotypes and Gastric Mucosal Lymphocytes
in Helicobacter pylori-infected Children

Hye Won Yom, M.D., Min Sun Cho, M.D.*, Mi Ae Lee, M.D." and Jeong Wan Seo, M.D.T

Depanment of Pedlatrlcs Seoul Metropolitan Dong-bu Hospital, Departments of *Pathology,
Laboratory Medicine, | Pediatrics, Ewha Womans University School of Medicine, Seoul, Korea

Purpose: Helicobacter pylori infection is probably acquired in childhood and persists as an asymptomatic
infection for decades in most individuals. It is unclear why only a minority of those infected develop
a clinical manifestation, even in childhood, such as peptic ulcer disease. H. pylori infection activates local
immune responses and causes lymphocyte infiltration in the gastric mucosa. We have previously reported
that both T and B cells in the lamina propria play important roles in the local immune response of H.
pylori-infected children. The aim of this study was to investigate the association between H. pylori
genotypes and gastric mucosal lymphocytes.

Methods: Twenty-five H. pylori-infected children (10 with peptic ulcer disease and 15 with gastritis) were
enrolled in this study. We investigated the genotypes (cagA, cagFE, vacA, and babA2) and evaluated the
association with clinical manifestations, histopathology, and gastric mucosal lymphocytes.

Results: The prevalence of cagA, cagE, vacA slml, and babA2 was 80%, 60%, 84%, and 88%,
respectively. The most prevalent (68%) combination of cagA, vacA, and babA2 genotypes was cagA+/
vacA slml+[babA2+. H. pylori genotypes were not associated with clinical manifestations, histo-
pathology, or gastric mucosal lymphocytes.

Conclusion: There was no association between the cagA, cagFE, vacA, or babA2 status and gastric mucosal
lymphocytes. The role of the host immune response in relation to H. pylori genotypes and disease potential
in children needs further studies. (Korean J Pediatr Gastroenterol Nutr 2009; 12: 140~ 149)
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Table 1, PCR Primers and Conditions for Amplification of wreC, cagA, cagE, vacA, babA2 Sequences

Region Primer Primer sequence (5'—8") Size of product (bp) Condition
ureC ureC1 AAGCTTTTAGGGGTGTTAGGGGTTT 294 55°C 2 min
ureC2 AAGCCTTACTTTCTAACACTAACGC 35 cycle
cagA D008 TAATGCTAAATTAGACAACTTGAGCGA 298 54°C 50 sec
R008 TAGAATAATCAACAAACATCACGCCAT 25 cycle
cagk picf GAGCTTTTGCTTGTCTTTGC 2,091 54°C 50 sec
(picB) picr CAAACAACGCTGCTTTCTAT 30 cycle
vacA s VA1-F ATGGAAATACAACAAACACAC 259 or 59°C 2 min
VA1-R CTGCTTGAATGCGCCAAAC 286 30 cycle
vacA m VAG-F CAATCTGTCCAATCAAGCGAG 570 or 52°C 30 sec
VAG-R GCGTCTAAATAATTCCAAGG 645 30 cycle
babA2 Bab7-F CCAAACGAAACAAAAAGCGT 271 45°C 1 min
Bab7-R GCTTGTGTAAAAGCCGTCGT 30 cycle
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2. HiH

1) H. pylori S8 %@Eﬁ?jiﬂ J%z o33} 70°Cell
WE B & AR A 23S lysis bufferst
protein kinase K &-2jol] ¥ —?— 55°Ce] sh-27]0ll 124]
7 old 3 BHE FAlsk e Eofo] FrsiA B
o wj7bA] 223 Ealiskitt. QlAamp DNA Mini Kit
(Qiagen Inc., CA, USA)< o|-83}o] DNAE 31
t}. $%3F DNAT Beckman DU spectrometer (Beckman
Coulter Inc., CA, USA)ZE Z} ZAAulct 353 DNAY
&e FgsHch

23§ Ao HHESS 50 4L H3]9] vl TFES 1}
So] A|s)slgiet. E3HES 53 DNA 5L, 10 x PCR
reaction buffer (Roche Diagnostics, Mannheim, Ger-
many), 1.5 mM MgClL, 0.2 mM#% 2] dNTP (dATP,
dCTP, dGTP, dTTP, Roche Diagnostics, Mannheim,

A. ureC

B. cagA

C. cagE

Germany), 0.6 L% 2] Z- A|2EA, Tag DNA polymerase
2.5 U (Roche Diagnostics, Mannheim, Germany), -+~
2 AL S5 A2 EHEHEA (GeneAmp
PCR machine 9600, Perkin-Elmer, CT, USA)E ©]-&3}%]
t}. ureC”, cagA”, cagE’, vacA”, babA2® PCR A%<
ANALGI =7L Table 13 7o) A3Psldch H
pylori DNA %A ZE ATCC 700392 #5 9 9
FollA] 2|3 DNAS o834, 1 < TE S5
SAUNZEE AEslgdth PCRS AAIGE & uksAHE
pLE AStol ANAE B3 1L A4S oS
ethidium bromide7}
Aldrich Co., MO, USA)ell 10 «L# 7}3ted 100 VS| 7
=2 2027 719453 ¥ Gel Doc 2000 system (Bio-
Rad Laboratory Inc., CA, USA)< o]-&35}o] Zods}eich
olu] &= DNATE DNA molecular marker VI (Boe-
hringer-Mannheim, Germany)2} H]313}o] ureCE 294
bp, cagAT 298 bp, cagET 2,091 bp, babA2+ 271 bpell
/q Z+7b w7} gelgm ok o7 519 o vacd s A
2 271 bp7} LheH s1, 298 bp7h Lo 22 849l

S e oﬂé

rf-5l 2% agarose gel (Sigma-

294 bp

298 bp

2,091 bp

D. vacA s1

E.vacAm

1 2 3 4 5 6 7 8 9 10

F. babA2

1 2 3 4 5 6 7 8 9 10 N

Fig. 1. Positive PCR results of wreC,
cagA, cagk, vacA, babA2 genes were
shown, Amplicons with the size of
294 bp (A) representing ureC (lane 2
~11), 298 bp (B) representing cagA
(lane 2, 3, 5, 6, 8~11), 2,091 bp (C)
representing cagk (lane 2, 3, 6~9),
259 bp (D) representing vacA s1 (lane
2~5, 7), 570 bp (E) representing
vacA mi (lane 3~6, 8, 9), 645 bp (E)
representing vacA m2 (lane 2, 7, 10),
271 bp (F) representing babA2 (lane
2~4, 6, 7, 9~11) were identified.

259 bp

570 bp (m1)
645 bp (m2)

«— 271bp
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vacA m A9 570 bp7t 2™ ml, 645 bp7} vk
m2% 3H3ich(Fig. 1).

2) SA: A5 42 Windows8 SPSS 11.0 (SPSS
Inc., Chicago, IL) FAIZZ 23S AE3}o] Fisher’s
exact test, Mann-Whitney U test2 pZte] Roov<
0.05 m|uEQl 7ol Fe] o] drkar #Zsg et

Table 2, cagA, cagE, vacA, babA2 Status of H pylori in
Gastric Mucosa

Pzri)égas;er Gastritis Total
(n=10) (n=15) (n=25)
n (%) n (%) n (%)
cagA
cagA (+) 9 (90) 11 (73.2 20 (80)
cagA (—) 1 (10) 4 (26.7) 5 (20)
cagk
cagk (+) 7 (70) 8 (63.3) 15 (60)
cagk (—) 3 (30) 7 (46.7) 10 (40)
vacA
sim1 10 (100) 11 (733 21 (84)
s1m2 0 (0) 4 (26.7) 4 (16)
babA2
babA2 (+) 9 (90) 13 (86.7) 22 (88)
babA2 (—) 1 (10) 2 (133 3 (12)

4 t
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rlot

&3 FTNA FHAF ] FAHEL cagd 0%, cagE
70%, vacA slml 100%, babA2 90%°] %131 $]%3 <ol Al
= cagA 73.2%, cagE 53.3%, vacA slml 73.3%, babA2
86.7%% T+ w Zroll 7ot Aol §ldthp>0.05)
(Table 2).

Table 3, Relationship between Combinations of cagA, vacA
and babA2 Genotypes and Clinical Manifestations

Peptic ulcer Gastritis  Total

iﬁ?ﬁ; (n=15) (n=25)

n_(% ) n (%) n (%)
cagA+/vacA s1mi+/babA2+ 8 (80) 9 (B0) 17 (89
cagA+/vacA sim1+/babA2— 1(10) 0 (0) 1 (4)
cagA+/vacA s1m2+/babA2+ 0 (0) 2 (133) 2 (8)
cagA+/vacA s1m2+/babA2— 0 (0) 0 (0) 0 (0)
cagA —/vacA sim1+/babA2+ 1(10) 0 (0) 1 (4)
cagA —/vacA s1mi+/babA2— 0 (0) 2 (13.3) 2 (8)
cagA —/vacA s1m2+/babA2+ 0 (0) 2 (133) 2 (8)
cagA —/vacA s1m2+/babA2 — 0 (0) 0 (0) 0 (0)

*p>0.05 compared with gastritis,

*p>0.05 compared with gastritis,

Table 4, Histopathology (Updated Sydney Scores) according to Genotypes

Bacterial density Neutrophil activity

Chronic inflammation Intestinal metaplasia

Glandular atrophy

cagA
cagA (+) 2 (1~3) 2 (0~39)
cagA (—) 16 (1~2) 16 (1~3)
0 value NS NS
cagk
cagE (+) 21 (2~3) 23 (1~3)
cagk (—) 16 (1~3) 14 (0~3)
0 value NS NS
vacA
sim1 2 (1~3) 21 (0~3)
sim2 18 (1~2) 08 (0~1)
0 value NS NS
babA2
babA2 (+) 2 (1~3) 19 (0~3)
babA2 (—) 1(1~1) 2 (1~3)
0 value NS NS

19 (1~3) 01 (0~1) 06 (0~2)
18 (1~2) 02 (0~1) 04 (0~1)
NS NS NS
17 (1~3) 01 (0~1) 06 (0~2)
2 (1~3) 01 (0~1) 04 (0~1)
NS NS NS
18 (1~3) 01 (0~1) 06 (0~2)
2 2~2) 0 (0~0) 0 (0~0)
NS NS NS
18 (1~3) 01 (0~1) 05 (0~2)
23 (2~3) 03 (0~1) 07 (0~1)
NS NS NS

Values are given as mean (range). NS: not significant,
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7h4 E3t 4 Z3H cagA+vacA siml+[babA2
A 257 5 17868 %)0NA A= G0
Ftof| A] 8‘%(80%)4 ATl oH©60%) 4

o= “rf“ Zholl eIt Zfol= Y1AtHp>0.05) (Table 3).
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cagA, cagE, vacA, babA2 Aol W= H. pylori &

FHTE A, WY AF, B

A91%E §213 2|7t $1THp>005) (Table 4).

Table 5, Cellular Subsets in the Lamina Propria of Gastric Mucosa according to Genotypes

CD3 CD4 CD8 CcD20
cagA
cagA (+) 419 (16~75) 174 (1~55) 6.4 (0~21) 224 (3~88)
cagA (—) 314 (15~38) 142 (4~28) 7.4 (3~25) 13.8 (3~23)
0 value NS NS NS NS
cagk
cagk (+) 403 (16~72) 145 (1~55) 59 (0~21) 18.7 (3~85)
cagE (—) 39 (15~75) 20 (5~42) 7.7 (0~25) 23.7 (6~88)
0 value NS NS NS NS
vacA
sim1 413 (156~75) 16.9 (1~55) 6.4 (0~21) 226 (3~898)
s1m2 315 (22~38) 16 (4~28) 75 (0~25) 105 (6~21)
0 value NS NS NS NS
babA2
babA2 (+) 401 (16~75) 156 (1~55) 7.1 (0~25) 212 (3~898)
babA2 (—) 37.3 (15~60) 25 (5~42) 27 (2~3) 17 (14~29)
0 value NS NS NS NS
Values are given as mean (range). NS: not significant,
Table 6. Intraepithelial Subsets of Gastric Mucosa according to Genotypes
CD3 CD4 CD8 CD20
cagA
cagA (+) 3.8 (1~10) 14 (0~6) 02 (0~1) 11 (0~8)
cagA (—) 32 (2~5) 12 (0~3) 12 (0~4) 0 (0~0)
p value NS NS NS NS
cagk
cagk (+) 42 (2~10) 16 (0~6) 03 (0~2) 04 (0~4)
cagk (—) 29 (1~5) 1 (0~3) 04 (0~4) 16 (0~8)
p value NS NS NS NS
vacA
sim1 3.8 (1~10) 2 (0~0) 0.1 (0~1) 1(0~8)
s1m2 3.3 (2~5) 11 (0~3) 15 (0~4) 03 (0~1)
p value NS NS NS NS
babA2
babA2 (+) 3.7 (1~10) 13 (0~6) 04 (0~4) 1(0~8)
babA2 (—) 3.3 (2~5) 0.7 (0~2) 0 (0~0) 0 (0~0)
p value NS NS NS NS

Values are given as mean (range). NS: not significant,
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’\i}?ﬂ° 3 AT 7+ cagE FBE 2 cagE ¥
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ol uhE 237 4 f-ogk Afolrt giddth
vacA SFAH L VacA S4£E ABAsto] AlEZe] F3E
sh AET F2 4, AEaF Y #HE &8 AlE
A, Mo 24 5 ohokal vheS g, cag
PAI®} 22l vacA F-AE S BE H. pylori d50l 7Y

s} A% A od H(signal sequence)2} Z7H7-(mid region)

At oz Qe AlE 545 nf$- o}
oFstct. Al A= tE-E mlo] m2K el SAo] 735

al, sla7} t+& s1 AP R FAo] o 7tk Aoz
B g9 ol gHelof A= ol9} 7 HelA)S
T e, Bl Aotoll A vacAd®] s13 ml §-A3
o] A A Aok} 17k 9lo] oL} olot 1197 %
Zotoll A= vacAd FAF A whE QA Aol 7h §lsd
o). AlollA vacA s1e FAT FEA 2 WHAAS
ABA A2 Zotoll A= vacA sla?} vacd s2kth
A A5 2o AL B 2 oA
B vacA s1o]9low 43T 9 74 ml,

m2 PHE 2 vaca oFgol W 27 2ol f2l%

N
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1o 9 qfo
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babA2 A YL BabAS AAtsie] Au|AE wo
fucosylated Lewis B blood group antigenol] 72 3}3}o] 4+
A Fol| whebs] FLAgte) babA2 FAES A Gl
zko| 7t AA Bl A 100%, SUollAE 2139l 7
F 38%, HolA AF B+ 100%, F=oll A= 79.8%,
u] =3} oletglo} Foll A& 36% HES FAHES Bl
ek, Aol A babA2 FHATE Aol A A% 2
o) Aeka}l me- wAHg AAdo] 9lgl oy ol
A= babA2 P w7t Goks ol AeolA
A AEH] AR E %it Rog W ﬂ"*t}” A9l
NA babA2E FAT &

04,1_ AT AES] Lewis® & 4 o] HO]E‘:} le‘:]’
3 gom) AR Lol A E pabd2et YFAZHS
ARG B Aol A paba2 AP MIEE 25
B 5 29Es%eldn A3AGTH JdT 7
babA2 3 E H babA2 F3 ol whE 27 &7l
el Aozt gisieh

babA27} ¥4 o1 cagAt vacA s10] FAY o]
H =vh s cagd+[vacA sl+[babA2+ ZEFo]

il

AF 2 ALl EA WAL gl oy Ju7
gh=, wl=, ARlnlol, a7Foll A ARE3E cagd, vacA,
babA2 A3 %33} QAAZLS Ato] 9P B
ATFAAE 7 B P 24 AsAFTON}
gt B0l A cagA+vacA slml+/babA2+ Z3}o|
Rom F 7 Tholl 1 =49 FHE w3 o3
ZFo] 7k FsAth. S19do] e L2F7 Aokel AjIelA
H. pylori +7A3-& vl AQIA cagd, vaca sl,
cagA+[vacA s1+ Z%, cagA+[vacA s1+[babA2+ Z
gho] FolsiAl Wkl Lobirh Aol WEA F
AT FAY 2ol v] T3l == ol AU
4ol 9Anr o] del 7HadE]y] 4§ §AE o] o}
2] uhzol 7} zoprlell 7HaiEl ol A7) et
SJal WEA g s, WAy B oleky
StlchY, Aelst he 7o A9 W £3e mep
So] BgH Oz Flolste] ol AelRT} ¢
I zAA o3=o] A7 Ao Az

H. pyloriv= %328 uk3-5 3]st o8 4
2 F AIFY SAMAE 559 WS AAlske
© 2 AE3krl CagAT Jak-Stat signaling pathway s <
AFezA BAE FA5 AAlshe Aol ps3 F4&
Waligre 24 BAIE AEAEAE AAlste] MALT ®
ZEFo 7 WA, CagAE 943} of Hol] Akg)
o] AlZA ] ZA k9l nuclear factor of activated T
cell (NFAT)S #A43} A7)+ ¥, VacAT NFATY
23S Avteto] TAE A&7 FAol 223 12
e PR L2 £ TE A =
GlS AIZE & =4
Agteta Yo s’-fzqgi Ud"—%"iﬂml‘d FK506«]
A8 wsstehn SR, e, el
VacA7} NFATS} 7334 TAIES] S41& 2AIgth
A5 Hasdol? AT Ao 95k vacA7l CD4,
CD8 TAZE £]oll BAZS] FA % AAIRIca 3=
VacA+ CD4 TAHIES] n|EZEz|o} whAghE 744
7|tk BAIES] n|2ZEejo} 2ol FFs FA
ofo} THES} BA|Eo) 3t VacAS] F4 H4E AR
thE Aolehar shI . cagd +/vacA sl+babA2+ %
2tollA cagA+vacA s1+[babA2— ZFEc} o}y F
AT &84, H. pylori 8%, IL-87} +osH] =8t

tumor-necrosis factor alpha, IFN- 7, IL-12R 82+ +4
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of] & Atol7k Atk shH A BabA: Bl 50]H
Aut-3-& F7HA7IM H. pylori 7432 babA2 +713
Adglo] Thl Wduhe-g fuatria a9l
CagA, VacA7} o] 7|H o2 TA|ES} BAHIES 24
skl SA1E o Xﬂo}oi H. pylori7} < =
3)7)sta A7) WENEE F3 BabAE £39 WA
off T3t gkl HlEOIX*Ol‘:} R °4?°1W*
pylori®] W54 Q1728 &3 Wodnt3-o] #AE
st7] Slal 185 A 5%}3& A3 *}0157}
& At vl RHe AR, st
0.867491 (cagA) + 0.0131847 (IL-12/IL-10) + 0.0103503
(IFN- 7 [IL-4)2] 2d2 QA zte] 90% o] AW
T doka sgon, HolAF Hke FE cagadt
Th1/Th2 Aol E7ke] ml&3 & 9vka sl 2
Hut o} A7 H. pylori A3l whE AR =z A
E AF vaEAsS odF= AY fie AAoln & o
TollA= AR gt AUAIE W CD3, CD4,
CD8 TAI*E29} CD20 BAIE ol A Aol w3 f-2
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