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Summary

 

Paediatric studies may provide important insights into the immunopathology
of 

 

Helicobacter pylori

 

-associated gastritis, as mucosal changes reflect different
stages of the immunoinflammatory response. We characterized, by quantita-
tive immunohistochemistry, gastric mucosal lymphocyte phenotype and
HLA-DR antigen expression and evaluated correlation with histopathology,
in 

 

H. pylori-

 

infected (Hp

  

++++

 

ve) and uninfected children (Hp–ve). In the
infected group, lamina propria CD3

  

++++

 

 and IgA plasmocyte cell numbers were
significantly higher and a trend for predominance of CD8

  

++++

 

 over CD4

  

++++

 

 was
observed both in epithelium and lamina propria. A correlation of inflamma-
tion score with lamina propria CD3

  

++++

 

 and CD4

  

++++

 

 cell numbers and of
CD45RO

  

++++

 

 T lymphocytes with density of colonization was observed. The
proportion of epithelial cells expressing HLA-DR antigen was significantly
higher in the Hp

  

++++

 

ve group and furthermore, glandular HLA-DR expression
correlated with lamina propria CD3

  

++++

 

 cell numbers, emphasizing the potential
role of epithelial cells as antigen-presenting cells at this stage of infection.
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Introduction

 

Helicobacter pylori

 

 (

 

H. pylori

 

) infection is one of the most
common gastrointestinal infections worldwide, and the
main cause of chronic gastritis, gastric mucosal atrophy, pep-
tic ulcer and some forms of gastric cancer [1–3]. Although
there is consensus that acquisition of infection usually occurs
very early in life [4,5], major complications will develop only
in a minority of infected subjects, predominantly in the adult
host [2,6,7], thus suggesting that the gastric mucosal damage
is progressive, through childhood until adulthood.

Despite the recognition that infection during childhood is
seldom associated with severe disease [8–10], the mecha-
nisms underlying the differences in histopathology and clin-
ical outcome as compared to adults, are still poorly
documented [11,12]. After 

 

H. pylori

 

 acquisition, the nature
of the host immune responses, bacterial determinants and
potential environmental exposures, all appear to influence
outcome. However, so far, a poor correlation between clini-
cal severity and 

 

H. pylori

 

 virulence factors has been shown in
children [13–15]. Differences in 

 

H. pylori

 

-induced immune
responses, possibly age-dependent, as well as duration and
density of infection, could explain the different histopathol-

ogy and clinical outcome in this age group, compared to
adults.

 

H. pylori

 

 induces a strong and complex immune response
in the gastric mucosa, both at humoral and cellular level
[16,17], which nevertheless fails to clear the infection and
may even contribute to immunopathology [2,16]. The
cellular response includes innate nonspecific response
represented mainly by polymorphonuclear neutrophils and
macrophages, as well as adaptative response, dominated by
both intraepithelial and stromal T cell. The T cell response is
believed to play an important role in 

 

H. pylori

 

 infection and
has been implicated in both protection against disease and
the damaging effects of the infection. Chronic 

 

H. pylori

 

infection in the adult is characterized by the infiltration of
mononuclear cells and the up-regulation of proinflamma-
tory cytokines and the chemokine interleukin-8 (IL-8) [18–
21], with a predominant Th1 type response [22–26]. Con-
flicting results have been reported concerning cell immu-
nophenotype in 

 

H. pylori

 

-infected gastric mucosa from
adults during 

 

H. pylori

 

 infection [27–31]. Most consistently,
an involvement of T lymphocytes has been documented,
with predominance of CD4

 

+

 

 T cell subset in lamina propria
and of CD8

 

+

 

 T cell in the epithelium.
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There is a paucity of information regarding local immune
responses in the paediatric age group. Differently from
adults, in which neutrophil infiltrate predominates, 

 

H.
pylori

 

-associated gastritis in children, is usually mild and
superficial, with a predominantly mononuclear infiltrate,
scarcity of neutrophil infiltration and a higher degree of lym-
phoid follicular hyperplasia [8,12,32–35]. In addition to the
overall limitation of data including detailed histopathology
reports of 

 

H. pylori

 

 gastritis in children, the characteristics of
childhood infection in populations with high prevalence of
infection and high cancer risk, remain largely unknown [36].
Although some paediatric studies have evaluated cytokine
profile in 

 

H. pylori

 

 infection-associated gastritis [37–41],
mucosal cell infiltrates in children have not been fully char-
acterized [36,40,42]. Thus, the background characterization
of the phenotype of gastric mucosal lymphocytes in children
with 

 

H. pylori

 

 infection from different populations is a major
research goal [10], as it may improve our understanding of
immunopathogenesis. We therefore aimed to characterize by
quantitative immunohistochemistry the gastric mucosal B
and T cell phenotype and distribution pattern of mucosal
lymphocytes and HLA-DR antigen expression in gastric
mucosa from 

 

H. pylori

 

-infected and uninfected children, and
to evaluate their relationship with gastric histopathology.

 

Patients and methods

 

Clinical samples

 

Twenty-eight children and adolescents (15/28 boys, mean
age 8·7 years, range 0·7–15·7 years) of European origin (cau-
casian) referred for endoscopy due to upper gastrointestinal
symptoms (mostly recurrent abdominal pain), were
included in the study. Informed consent from the parents
and approval from local Ethics Commitee, were obtained.
Exclusion criteria were treatment with antisecretory, antimi-
crobial or anti-inflammatory medication, for the three
months preceeding the endoscopy. Subjects with peptic ulcer
or other chronic diseases were also excluded. None of these
children had any other gastrointestinal underlying disease,
including evidence for food allergy, giardiasis, inflammatory
bowel disease and coeliac disease.

 

Sampling of mucosal biopsies, specimen collection and 
evaluation

 

Endoscopy was performed by the same investigator. Biopsies
were systematically taken from gastric antrum (three or
four) and gastric body (one or two). Two antral biopsies
were used for rapid urease test and culture; the other biopsy
specimens were fixed in buffered formalin and paraffin-
embedded. Serial 3–4 

 

µ

 

m-thick sections were obtained for
histological (at least one corpus and one antral biopsy) and
immunohistochemical examination (one antral biopsy).
Sections were stained with haematoxylin and eosin for con-

ventional histological examination. A modified Giemsa
staining was used for 

 

H. pylori

 

 identification and gastritis
was evaluated according to the updated Sydney system [43]
by an experienced histopathologist who was unaware of the
patient’s 

 

H. pylori

 

 status or clinical condition. Accordingly,
the chronic inflammation score (mononuclear cell infiltra-
tion), the activity score (polymorphonuclear cell infiltra-
tion) and 

 

H. pylori

 

 density score, were determined separately
and graded from 0 to 3 (for none, mild, moderate and severe,
respectively). Whenever more than one biopsy was available
from each site (antrum or corpus), a mean score was calcu-
lated. The antral biopsy specimens for culture were put into
sterile saline solution and processed within 3 h, according to
a protocol previously described [44]. Briefly, biopsies were
ground with a tissue homogeneizer (Ultra Turax, Labo Mod-
erne, France) and inoculated onto a selective medium
(bioMérieux) and a nonselective medium, Mueller-Hinton
agar (Oxoid, Basingstoke, UK), supplemented with 10%
horse blood. Plates were incubated at 37 

 

°

 

C in a microaero-
bic atmosphere obtained with a gas-generating system
(CampyGen CN 35, Oxoid) for up to 14 days of incubation.
Identification of 

 

H. pylori

 

 was performed according to con-
ventional tests: colony and Gram stain morphology, catalase,
oxidase and hydrolysis of urea.

 

Serology

 

Sera obtained at time of endoscopy were stored at 

 

−

 

20

 

°

 

C
until assayed. For determination of anti-

 

H. pylori

 

 specific
IgG antibodies, a commercial enzyme-linked immunosor-
bent assay (ELISA, Cobas Core, Roche, Switzerland) was
used, with a cut-off of 6 U/ml.

 

Diagnosis of 

 

H. pylori

 

 infection

 

H. pylori

 

 status was assessed according to conventional
biopsy-based criteria plus serology. Allocation to 

 

H. pylori

 

positive (Hp

 

+

 

ve) or 

 

H. pylori

 

 negative (Hp–ve) group, was
based, respectively, on positivity of a urease test, histology,
culture and serology or on negativity of all four tests. The 

 

H.
pylori

 

-infected subjects included in the study were all posi-
tive by urease test, culture, serology and histology, and all
uninfected patients were negative for 

 

H. pylori

 

 in all four
tests.

 

Quantitative immunohistochemistry

 

Immunohistochemistry was performed on 3–4 

 

µ

 

m serial
sections (slides treated with APES) from well-orientated
antral biopsy specimens with adequate tissue representation,
by using an indirect immunoperoxidase technique in a
threestage procedure at room temperature. Briefly, endoge-
nous peroxidase was blocked by incubation in H

 

2

 

O

 

2

 

/metha-
nol for 10 min. Serial sections were incubated with primary
monoclonal antibodies (mouse anti-human antibodies) to
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the human leucocyte antigens listed in Table 1. Sections were
then reincubated with secondary Biotynilated anti-mouse
IgG (Biogenex cod: LP000-UL (Biogenex, San Ramon, CA,
USA)) at a 1 : 50 dilution for 30 min, followed by tertiary
peroxidase-labelled Streptavidin (Biogenex cod: LP000-UL)
at a 1 : 50 dilution for 30 min. An easily detectable blackish-
brown end product was obtained by development with
diaminobenzidine hydrochloride (DAB) H

 

2

 

O

 

2

 

. Sections
were counterstained with Mayer’s haemalum.

Intraepithelial (foveolar epithelium) lymphocyte (IEL)
density was determined per 100 epithelial cells by manual
counting (after counting at least 500 epithelial cells). Lym-
phocyte and plasmocyte subsets in the lamina propria were
enumerated by applying a calibrated eyepiece graticule on a
Zeiss microscope (Zeiss, Oberkochen, Germany) under 

 

×

 

400
magnification and results expressed as the number of
positive cells/mm

 

2

 

 of lamina propria. Each grid covered
0·0625 mm

 

2

 

, and at least 5 consecutive grids per section were
counted. Inadequate or insufficient biopsy specimens were
excluded from immunohistochemistry analysis. HLA-DR
expression was assessed separately in the surface/foveolar
epithelium and in glandular epithelium, semiquantitatively,
using a three-point system. It was based on the percentages
of epithelium staining positively (0: no staining; 1: less than
10%; 2: 10–50%; 3:  

 

>

 

 50%). The positive staining of the his-
tiocytes/lymphocytes in the lamina propria provided the
necessary positive control while a biopsy specimen from the
normal gastric mucosa acted as negative control. Lymphoid
follicles were excluded from analysis, since their random dis-
tribution in the tissue specimen might otherwise generate
less consistent results. All evaluations were performed by the
same observer, who was unaware of the respective 

 

H. pylori

 

status and histology findings.

 

Statistics

 

Calculation of the mean, standard deviation, median and
range was performed for all quantitative variables; t-Student
test or the nonparametric Mann–Whitney 

 

U

 

-test (if distri-
bution not normal) were used for statistical comparisons
between numerical variables; the 

 

χ

 

2

 

 test was used to study
associations between categorial variables. Spearman’s rank

correlation coefficient was calculated to evaluate correlations
between numerical variables. Probability values 

 

P

 

 

 

<

 

 0·05
were considered statistically significant. All statistical tests
were two-sided. Statistical analysis was performed using a
SPSS version 9·0 program.

 

Results

 

Patients

 

Twenty-eight patients studied included 15 Hp

 

+

 

ve (9 males)
and 13 Hp–ve (6 males) subjects, with a median age of
8·7 years (range 0·7–15·7 years). Mean age of Hp

 

+

 

ve cases,
9·4 years (range 3·5–15·7 years) was similar to that of Hp–ve
cases, 8·0 years (range 0·7–15·0 years) (

 

P

 

 

 

>

 

 0·05). No patient
had previously been treated for 

 

H. pylori

 

 infection.

 

Histopathological evaluation

 

In some patients, not all markers could be assessed, due to
the small size of biopsies, thus the total number of cases anal-
ysed for different cell markers was variable. Most Hp

 

+

 

ve

 

patients showed a slight to moderate chronic gastritis
(Table 2). Antrum and corpus inflammation scores were
higher in Hp

 

+

 

ve cases (median antrum score 2, range 1–3;
median corpus score 2, 0–3) as compared to Hp–ve cases
(median antrum score 1, range 0–2; median corpus score 0,
range 0–2), with a statistically significant difference in both
antrum inflammation (

 

P 

 

=

 

 0·015) and corpus inflammation
(

 

P 

 

=

 

 0·009). Similarly, Hp

 

+

 

ve cases showed significantly
higher degrees of activity than Hp–ve cases both in antrum
(median Hp

 

+

 

ve antrum scores 1·0, range 0–2; median
Hp–ve antrum scores 0, range 0–1, 

 

P

 

 

 

=

 

 0·015) and in corpus
(median Hp

 

+

 

ve corpus score 1·0, range 0–2; median Hp–ve
corpus score 0, range 0–1, 

 

P

 

 

 

=

 

 0·015).
In Hp

 

+

 

ve cases, median 

 

H. pylori

 

 density scores were 1 in
the antrum (range 0–2) and 1 in the corpus (range 0–2). No
positive correlation was found between 

 

H. pylori

 

 density
scores and chronic inflammation or activity scores, in either
antrum or corpus.

 

Table 1.

 

Immunohistochemistry – antibody panel.

Specificity Description

mAb 

dilution Reference

CD3 PAN T 1: 100 Dako

CD20 PAN B 1: 600 Zymed Laboratory

CD4 T cells 1: 40 Novocastra Laboratory

CD8 T cells 1: 200 Novocastra Laboratory

IgA(policlonal) IgA plasmocytes 1: 20 Dako

IgG IgG plasmocytes 1: 100 Dako

CD45RO T cells 1: 1100 Dako

HLA-DR 1: 50 Dako

 

Table 2.

 

Histopathology (Sydney) scores in Hp

 

+

 

ve and Hp–ve subjects*.

Score

Hp

 

+

 

ve (

 

n

 

 

 

=

 

 15) Hp–ve (

 

n

 

 

 

=

 

 13) 

0 1 2 3 0 1 2 3

Antrum

Inflammation 0·0 46·7 33·3 20·0 23·1 69·2 7·7 0·0

Activity 26·7 60·0 13·3 0·0 76·9 23·1 0·0 0·0

 

H. pylori

 

6·0 60·0 33·0 0·0

Corpus

Inflammation 18·2 27·3 45·5 9·1 69·2 23·1 7·7 0·0

Activity 36·4 45·5 18·2 0·0 92·3 7·7 0·0 0·0

 

H. pylori

 

27·3 45·5 27·3 0·0

*Results are expressed as a percentage of the total number of cases

in each group (%)
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Lymphoid follicles were present in 8/15 (53·3%) of Hp

 

+

 

ve
and in 2/13 (15·3%) of Hp–ve cases (6/15 Hp

 

+

 

ve and in 1/13
Hp–ve cases in the antrum; in 2/15 Hp

 

+ve and in 1/13 Hp–
ve cases in the corpus). In one Hp+ve case, hyperplastic and
regenerative features of superficial epithelium were observed
in the antrum. As inflammation and activity scores from
antrum and corpus were similar within each group (Hp+ve
or Hp–ve group), only antrum gastritis scores were con-
sidered for subsequent correlation analysis between cell
markers expression and histology scores. Age or sex did not
influence histology findings.

Lymphocyte and plasmocyte subsets and correlation 
with age and histology

Concerning immunohistochemical expression of the lamina
propria cell infiltrate, although all cell populations were
increased in the Hp+ve as compared to the Hp–ve cases, a
significant difference between the two groups was only
observed in the T cell CD3+ population (median Hp+ve
466·6, range 155·5–766·6; median Hp–ve 233·3, range 122·0–
997·0, P = 0·015), and in the IgA plasmocyte population
(median Hp+ve 481·4, range 132·8–1422·0; median Hp–ve
349·5, range 0–610·6, P = 0·042) (Figs 1 and 2).

In both groups, the most abundant cells in lamina propria
were also T cells (CD3+) and IgA plasmocytes. Concerning
specific T subsets, lamina propria CD8 predominated
slightly over CD4 in the Hp+ve group, though without sta-
tistical significance. IgG and IgA plasmocyte populations did
not correlate with B or T cell subsets.

In the present study, the number of activated T cells
(CD45RO+) in the lamina propria was relatively low, and
although an increased the number of cells observed in the
Hp+ve relative to the Hp–ve group, this did not reach statis-
tical significance (Figs 1 and 2).

IEL were all CD3+ cells, and CD8+ clearly predominated
over CD4+ cells in both the Hp+ve and Hp–ve groups (Figs 2
and 3). There was a trend toward a greater increase in

intraepithelial CD8+ in the Hp+ve group compared to the
Hp–ve group.

None of the lamina propria and epithelial cell populations
was associated with age group (considering two age groups,
respectively, under and over 10 years old).

Within the lamina propria compartment, a significant
positive correlation was observed between the increasing
grade of gastritis (inflammation) and CD3+ (P = 0·019,
r = 0·458) and CD4+ T cell subsets (P = 0·001, r = 0·611),
respectively. Only CD45RO+ correlated significantly with
density of bacterial colonization (P = 0·001, r = 0·529). No
correlation was found with activity.

HLA-DR expression and correlation with histology and 
other markers

Results of HLA-DR expression are depicted in Fig. 4. Median
HLA-DR expression in epithelium (both foveolar and glan-
dular) was significantly higher (P = 0·02) in the Hp+ve
group (median 2, range 1–2, P = 0·02), comparatively to the
Hp–ve group (median 1, range 0–2). However, these
differences were due to the contribution of differential
expression in glandular, but not in foveolar epithelium
(Figs 2 and 4).

It is worthy noting that in a few Hp+ve cases no HLA-DR
expression was detected, both in foveolar (5/9) and in glan-
dular (1/9) epithelium. In contrast, most Hp–ve cases
showed no HLA-DR expression in foveolar epithelium (9/
10), or glandular epithelium (6/10). All these cases without
HLA expression had either histologically normal mucosa or
a slight degree of gastritis. Interestingly, HLA expression was
absent in the one available case of the three Hp–ve cases with
normal mucosa.

A positive correlation was found between the epithelial
expression of glandular HLA-DR and lamina propria density
of T cells CD3+ (P = 0·007, r = 0·609) (Fig. 3), but with no
other cell populations. Also, there was no correlation
between foveolar HLA-DR expression and subsets of the

Fig. 1. Distribution of lamina propria cell pop-

ulations in the antrum from H. pylori-infected 

(�) and uninfected (�) children. – Median. NS, 

not significant.
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intraepithelial CD4+ and CD8+ lymphocytes (P = 0·283,
r = 0·268 and P = 0·344, r = 0·237).

Discussion

Marked differences from adults, regarding clinical course
and gastric mucosal histopathology, are recognized in

children with H. pylori infection. Studies of paediatric aged
subjects may provide important insights into the immuno-
pathology of H. pylori-associated gastric disease, as gastric
mucosal changes reflect a different stage of the immunoin-
flammatory response and furthermore, children are not
submitted to adult gastric mucosal noxas, such as alcohol,
tobacco and anti-inflammatory medication. Thus, we would
anticipate a different immunopathology from the adult host,

Fig. 2. Microphotographs showing immunohistochemical staining of cell surface markers in antral tissue sections from H. pylori-infected (Hp+ve) 

children. Representative examples of mucosal staining of (a) CD4+ cells; (b) CD8+ cells; (c) CD3+ cells; (d) CD45RO+ cells; (e) IgA plasmocytes 

(original magnification ×40); epithelial HLA-DR expression at (f) ×10 and (g,h) at ×20 magnifications.

(a) (b) (c)

(f) (g) (h)

(d) (e)

Fig. 3. Distribution of intraepithelial lymphocyte subsets in the antrum 

from H. pylori-infected (�) and uninfected (�) children. – Median. NS, 

not significant.
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where gastric mucosal immunoinflammatory events, lasting
for decades, may represent mostly secondary phenomena.

At present, very little information exists on gastric
mucosa lymphocyte phenotype of H. pylori-infected and
uninfected children [34,36,42]. Adult studies reporting
mucosal cell population in H. pylori-associated gastritis have
shown conflicting results [27–31], partially attributed to
methodological differences; however, most consistently a
predominant pattern of CD4+ lymphocytes in the lamina
propria and of CD8+ lymphocytes in the epithelium has
been described.

In the present study strict criteria were used for allocation
of H. pylori status. This is particularly relevant in children,
in whom negative culture and histology do not exclude a
past infection. The obvious ethical constraints to include a
healthy control group with a normal histology, justified the
presence of Hp–ve cases with some degree of gastritis, pos-
sibly secondary to other aetiologies, including viral infec-
tions, common at paediatric age. A paediatric study using
immunohistochemistry [42], has included a ‘healthy con-
trol’ group, selected on the basis of clinical criteria. How-
ever, this has also some limitations, as absence of symptoms
does not guarantee the exclusion of common pathology at
this age group, as a normal endoscopy does not exclude the
presence of histopathological changes, since seven of 13
‘healthy controls’ in this study had gastritis. On the other
hand, serology has not been included and thus exclusion of
past H. pylori infection in ‘H. pylori negative’ cases was not
guaranted.

In addition to differences in patient selection and duration
of infection, histopathological heterogeneity between paedi-
atric studies from different geographical areas may also
reflect host/strain characteristics. For example, the study by
Bedoya et al. [36], of a population at high cancer risk, has
shown that older children display higher degrees of neutro-
phil and lymphocyte infiltrates and of H. pylori colonization
density than younger children. In the study of Krauss-
Etschman et al. [42], an unexpectedly high prevalence of
mucosal atrophy, usually considered a rare event in children,
was reported, including those in the control group.

Our results showing a predominance of lamina propria T
cells (CD3+) and plasmocytes and a relative paucity of B cells
(CD20+) in gastric mucosa, were expected, and agree with
morphometric data from Ashorn et al. [34]. A local H.
pylori-specific humoral response has been shown both in
children and adults [45,46], the latter study reporting signif-
icantly higher frequencies of IgA and IgM secreting-cells in
gastric mucosa from infected subjects. Interestingly, an acute
T-cell and antibody immune response to H. pylori infection
has been recently demonstrated in an experimental human
study, showing an increase of mucosal CD3, and both CD4
and CD8 T cell numbers, as well as the presence of systemic
H. pylori specific IgM responses [47].

In our study, the lack of influence of H. pylori positive
status on lymphocyte subsets (both in lamina propria and

epithelium) might be at least partially related to the effect of
some potentially ‘biasing’ factors. In fact, Hp–ve cases also
had some degree of gastritis, potentially due to undeter-
mined aetiologies other than H. pylori. Furthermore, host
(population selection, duration and intensity of gastritis)- or
strain (density of colonization, strains of lower virulence)-
related factors could also be involved. Moreover, admitting
an age association of immune response, the relatively young
age of our cohort should also be taken into account (age-
related immunological immaturity). Although these draw-
backs are difficult to overcome, if such findings are further
confirmed, it would be plausible to admit that the low grade
H. pylori-associated gastritis observed in children may be
related to a more attenuated cellular immune response as
compared to the adult. Another possibility is that at this stage
of the infection, differences in local immune responses are
subtle and predominantly qualitative, suggesting the poten-
tial interest of functional studies.

In the present study, the relatively low representation of
CD45RO+ cells may reflect the earlier stage of infection.
However, in the absence of information concerning the
relative frequence of CD45RO+ T cells in gastrointestinal
mucosa from healthy children, it should be emphasized that
compared to adults, they display a much lower proportion of
CD45RO+ T cell subset versus total T cells in peripheral
blood [48], and thus, an age dependent variation on lym-
phocyte subsets should also be taken into account. Further
work is required to assess the role of both CD4+ and CD8+
cells and their interaction with humoral immune response,
in the regulation of the response to H. pylori at this stage of
infection.

Concerning HLA-DR (class II) expression, it is accepted
that class II antigens are not expressed in the epithelial cells
of normal gastric mucosa, and different degrees of enhanced
expression have been observed in the inflamed mucosa of
chronic gastritis of different aetiologies [49–55], correlating
with the degree of gastritis and the number of intraepithelial
and lamina propria T cells. There is increasing evidence that
epithelial cells can function as antigen-presenting cells for
CD4+ cells [56] and H. pylori has also been shown to up-
regulate expression of MHC class II on gastric epithelial cells
[57]. It has been proposed that this up-regulation is medi-
ated by activation of lamina propria T cells and macro-
phages, with subsequent release of interferon-γ and other
cytokines. Such a connection between lamina propria and
epithelial cells is further suggested in our study by the finding
of a positive correlation between HLA epithelial expression
and number of lamina propria lymphocyte T cell. These
findings are consistent with our recent data on cytokine
expression in gastric mucosa of H. pylori-infected children
[41], reporting a considerable contribution of gastric epithe-
lium to the antral cytokine response.

In conclusion, we have described the lymphocyte immu-
nophenotype of H. pylori-associated gastritis in a paediatric
population, showing an increase in lamina propria T cells
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(both CD4+ and CD8+ subsets) and of IgA plasmocyte cells,
accompanied by a selective accumulation of CD8+ T cells in
the epithelium. Moreover, an increased HLA-DR epithelial
expression was shown in Hp+ve cases, emphasizing the
potential role of epithelial cells as antigen-presenting cells at
this stage of infection. These findings are consistent with a
parallel involvement of the lamina propria and of the epithe-
lium in the local immune response at paediatric stages of the
natural history of H. pylori infection.
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