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cagA Positive Helicobacter pylori in Brazilian Children Related to Chronic Gastritis

LucianoL obo Gatti'? Roger delL abio?,
LuizCarlosdaSilva®, MariliadeArrudaCardoso Smith?
and Spencer LuizM ar quesPayao’?

'Hemocentro — School of Medicine of Marilia, Department of
Genetic and Molecular Biology, FAMEMA, Marilia, Sdo Paulo,;
2Department of Genetic, UNIFESP/EPM, Sao Paulo, SP;
*Department of Pathology, FAMEMA, Mar ilia, Sdo Paulo, Brazl

Helicobacter pylori is a spiral-shaped Gram-negative bacterium. It colonizes the gastric mucosa of
humans and persistsfor decadesif not treated. Helicobacter pylori infection affects more than half of
the world’s population and invariably resultsin chronic gastritis. The cagA geneis present in about
60 to 70% of H. pylori strains; it encodes a high-molecular-weight protein (120 to 140 kDa) and
several investigators have noted a correlation between strains that possess cagA and the severity of
gastric mucosal inflammation. We examined therelation between cagA statusin H. pylori strainsand
chronic gastritis with inflammatory processes in children from Marilia, Sdo Paulo, Brazil. One-
hundred-twenty-one children were analyzed histopathologically and by polymerase chain reaction
(PCR) to detect H. pylori and cagA. We then looked for an association between cagA presence and
inflammatory infiltration. Using histology and PCR, we found 47% H. pylori positive infection; 29
children were diagnosed with chronic gastritis, while 28 showed normal mucosa by histopathological
analysis. CagA presence was genotyped in both groups, and an inflammatory infiltrate was studied in
all infected children with chronic gastritis. We found cagA strains in 20 of 29 (69%) children with
chronicgastritisand 18 of 28 (64%) with normal mucosa, demonstrating a strongrelationship between
the strains and the inflammatory process. We found a positive association between an inflammatory

process associated with H. pylori of cagA+ strains and chronic gastritis development.
Key Words: Helicobacter pylori infection, cagA, inflammatory infiltrate.

Helicobacter pylori is a spiral-shaped Gram-negative
bacterium. It colonizes the gastric mucosa of humans and
persists for decades if not treated [1]. Helicobacter pylori
infection affects more than half of the world’s popul ation and
invariably resultsin chronic gastritis. The clinical results of
thisinfection rangefrom asymptomatic gastritisto peptic ulcers
and gastric cancer [2]. Theinfection ismostly asymptomatic,
and most of theinfected popul ation never manifestsclinically
significant conditions. However, some individuals develop
diseases, such as peptic ulcers and mucosa-associated
lymphoid tissue lymphoma [1,3,4]. Several studies suggest
progressive gastric mucosal damageinduced by this pathogen
[5], sinceclinical symptoms of gastric disorders appear most
frequently in adults, while H. pylori acquisition occurs in
childhood [6].

However, the role of H. pylori in the genesis of gastric
disordersin children and in adultsisstill controversial, since
thereisno specific clinical manifestation related to H. pylori
infection and not al infected people devel op gastric problems
[7]. Host-pathogen interactionsinvol ving environmental, host
and bacterial factors seem to contribute to the onset and
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progression of gastric diseases.

Experience with other bacterial pathogens lead us to
believe that H. pylori strain-specific factors may influence
the pathogenicity of different H. pylori, such as vacuolating
cytotoxin (VacA) and cytotoxin-associated protein (CagA),
which have beenidentified [8-12].

Only 50% to 65% of H. pylori strains produce an 87kDa
cytotoxin that induces vacuolation of HeL aor primary gastric
epithelia cellsinvitro[9,11,13]. Specific vacA genotypeswere
characterized by differences in the signal sequence and the
middle region of the gene in isolates obtained from U.S.
subjects[14,15]. A vacA signal sequencetype sl, but not type
s2, was closely associated with in vitro cytotoxin activity.

The cagA geneis present in about 60% to 70% of H. pylori
strains; it encodes a high-molecular-weight protein (120 to
140kDa) [9,16]. The CagA geneisamarker for the presence of
atransposable element, the chromosome pathogenicity island
(Cag PAI) of 40 kb, containing about 30 genes similar to the
type IV secretion system acquired by H. pylori through
horizontal transfer. The Cag PAl gene products have been
shown to be involved in the induction of pro-inflammatory
chemokinesreleased by host cells[17,18]. Severa investigators
have noted a correlation between strains that possess cagA
and the severity of gastric mucosal inflammation [19,20].

We eval uated the rel ation between cagA statusand chronic
gastritiswith inflammatory processin childrenin Marilia, S8o
Paulo, Brazil.

Material and M ethods

Patients, endoscopy and biopsies
The subjects included in this study consisted of 121
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consecutive child patients presenting recurrent abdominal pain
(range 1-16 years, mean age 8.6) seen at the Marilia School of
Medicine Gastroenterol ogy Outpatient Clinic of Pediatrics, in
Marilia, S&o Paulo, Brazil. After clinical evaluation, standard
laboratory examination, x-ray and ultrasonography, al patients
underwent upper-gastrointestinal endoscopy. Four biopses
were obtained from each patient from both the gastric antrum
and the corpus. One corpus and one antrum specimen were
used for each rapid urease test and DNA extraction, and two
specimens of each were used for histological analysis.

Endoscopic forcepswere sterilized in 2% glutaral dehyde
solution for aminimum of 20 minutes between experiments.
Thisstudy was approved by theinstitutional ethicscommittee,
and written informed consent was obtained from the parents
of al patients.

Rapid urease test and histology

One corpus and one antrum sample were used for arapid
urease test employing STAT-PAK®, following the
manufacturer’sinstructions, and two corpus and two antrum
samples were used for histopathological examination,
including H. pylori detection using the updated Sydney
System[21].

DNA extraction

DNA for PCR was extracted directly from one corpusand
one antrum biopsy, using the QIAamp tissue kit provided by
Qiagem.

Helicobacter pylori detection

PCR assayswere performed with approximately 100ug of
total DNA, using two different sets of oligonucleotides; one
amplifiesa411bp fragment, corresponding to the urease gene
[22], and the other amplifiesa298bp fragment, corresponding
to agene encoding a 26kDa antigenic protein specific for H.
pylori [23]. In each experiment, positive and negative controls
wereincluded (Figure 1A).

CagA genotyping

For cagA detection, primers cagl/cag?2 [ 31] and cag3/cagd
[24] amplified fragments of 232 bp and 348 bp respectively
(Figure 1B, C and D). Oligonucleotide sequences, and PCR
conditions are described in Table 1.

Satistical methods
Statistical analysis was performed by the two-tailed 2
test and Fisher’s exact test. Significancewas set at < 0.05.

Results

Detection of H. pylori presence in gastric mucosa by
histopathological analysis and PCR

Fifty-seven children (47%) of 121 were positive for H.
pylori presence in gastric mucosa by histopathological

analysis and by PCR. Twenty-nine children were diagnosed
to have chronic gastritis and 28 had normal gastric mucosa.

The percentage of H. pylori-positive children with chronic
gastritiswas 51% (29 patients), while 49% of the children (28
patients) displayed norma mucosa.

cagA status and chronic gastritis

Twenty (69%) of 29 children with chronic gastritisand 18
(64%) of 28 children with norma mucosa showed cagA-
positive strains. A significant association between children
with chronic gastritis and cagA presence was observed
(P=0.041). Nosignificant association between cagA presence
and score differences in mononuclear cell infiltration was
observed.

cagA status and neutrophilic inflammatory activity in
chronic gastritis

Twenty children were found to beinfected with H. pylori
cagA+, and 16 (80%) showed neutrophilic inflammatory
activity on histological analysis (four with score 00 and 12
with score 01), whilefour (20%) did not havethisactivity (P=
0.032, Figure 2).

Nineof 29 children with chronic gastritiswereinfected by
cagA-negative H. pylori. Three of the nine children showed
neutrophilic inflammatory activity histologically (two with
score 01 and one with score 00) and six of the nine did not
show thisinfiltrate. The difference was not significant.

Discussion

Studies suggest that infection with cagA positive H. pylori
strainsinduces amarked inflammatory response, with agreat
density of polymorphonuclear cellsin the gastric mucosaand
high levels of serum tumor necrosis alpha-factor and gastrin,
which are seen asmarkersof inflammationinH.pylori infection,
when compared with the cagA negative strains[25].

The cytotoxin-associated gene cagA was the first gene
found to be differentially present in H. pylori isolates; it is
considered amarker for cag pathogenicity. In addition to other
putative virulence properties encoded by the cag
pathogenicity island, several genes of the island encode
proteins that enhance the gastric inflammatory response to
infection, such asinterleukin-8.

A high degree of polymophonuclear infiltration for long
periods of time may be arisk factor for carcinogenesis, since
the oxidative burst produced by the disintegration of cellsin
the gastric mucosa liberates substances with mutagenic
potential [26].

Demirturt et al. studied the association between cagA
positive strains and histopathological findings in dyspeptic
patients and found a significant association between severe
inflammation and cagA-positive strains [27]. We found a
strong association between cagA presence and
polymophonuclear infiltration in chronic gastritis (P=0.032).
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Table 1. Oligonucleotides and PCR conditions

Primer  Seguence(5'-3') Reference PCR Condition

Cagl ATGACTAACGAAACTATTGATC 3l 94°C5', 40cycles94°C 1'/52°C 1'/72°C, 7' 72°C
Cag2 CAGGATTTTTGATCGCTTTATT 3

Cag3 GATAACAGGCAAGCTTTTGAGG 24 94°C5', 40 cycles94°C 1 /56°C 1 [72°C, 7' 72°C
Cagd CTGCAAAAGATTGTTTGCGAGA 24

H3 TGGCGTGTCTATTGACAGCGAGC 2 94°C5', 40 cycles94°C1'/60°C 1 [72°C, 7' 72°C
H4 CCTGCTGGGCATACTTCACCATG 2

H5 GCCAATGGTAAATTAGTT 3 A°CE,40cycles94°C 1 /43C 1 [72°C, 7' 72°C
H6 CTCCTTAATTGTTTTTAC 3

Hpl.1 CTGGAGARACTAAGYCCTCC K2 9°CE', 40 cycles94°C 1 /5PC 1 [72°C, 7' 72°C
HPX2 GAGGAATACTCATTGCGAAGGCGA K2

FigurelA. 2% agarose gel after PCR amplification of Helicobacter pylori DNA detection using H3H4 primers (298 bp) (lanel);
HP1.1/HPX2 primers (150 bp) (lane 2) and h5/h6 primers (411 bp) (lane 3); M,100 bp DNA Marker. B. 2% agarose gel after PCR
amplification of cagA detection using cagl/cag2 primers (232 bp). Lanes 1-13. patients; C- negative control, C+ positive control
and M = 100 bp DNA Marker. C. Autoradiograph after hybridization with a cagA-specific chemiluminescent probe. Lanes
2,3,4,5,7,8,9,10,11 and 12, positive strains after hybridization; Lanes 3 and 8, negative strains for cagA presence. C+ positive
control. D. 2% agarose gel after PCR amplification of H. pylori DNA using cag3/cagA4 primer. Lanes C+, positivecontrol, 1 and
5 negative strains and 2-4 positive strains for cagA presence. C-, negative control and M, 100 bp DNA Marker.
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Figure 2. Association between cagA+ and inflammatory activity.
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Frequency of inflammatory activity in children with chronic gastric problems in relation to
cagA. * Significant difference (P=0.032).
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This association was hot observed in cagA-negative strains.
Studies haveshown that increased mucosal
polymorphonuclear cell infiltration observed in patients
infected with cagA positive strains is linked to enhanced
interleukin-8 (IL-8) secretion by the gastric mucosa [17].
However, cagA-negative mutants that do not contain CagA
protein are still ableto induce enhanced I L-8 secretion, which
raises the hypothesis that the cagA gene is not uniquely
responsiblefor thisability [28].

Oliveiraet a. (2003) found an association between cagA
presence with more marked antral inflammation in duodenal
ulcer and gastric carcinomain Brazilian adults[29]. Ribeiro et
al. (2003) studied Brazilian isolatesand suggested that patients
colonized with cagA positive H. pylori strainsare at increased
risk for developing peptic ulceration [30].

We did not find any association between cagA-positive
strainsand chronic gastritis, but 80% of patientswith chronic
gastritis were cagA-positive, suggesting that other bacterial
factorsareinvolved in disease generation. It may be that host
factors, such as interleukin-1 polymorphism and cagA
presence, are important for the development of gastric
inflammatory processin H. pylori infectionin children.

Of the 28 children with normal mucosaby histopathol ogical
analysis, 64% reveal ed a cagA positive infection, suggesting
that these children had an initial infection by this bacterium.
Wewill be following up on these children, because H. pylori
isachronicinfection and can eventually develop into chronic
gastritis and other gastric complications.
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