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KEYWORDS Abstract

Helicobacter pylori; Introduction: There is an ongoing debate about the existence and effects of Helicobacter pylori
Reservoirs; (Hp) in adenotonsillar tissue.

Adenoids; Objective: A clinical study was conducted to assess the existence of Hp in the adenoid and/or
Palatine tonsil adenotonsillar tissues, which were surgically excised due to chronic adenotonsillitis.

Methods: Phosphoglucosamine mutase gene for the detection of Hp and cytotoxin-associated
gene as virulence gene were examined in 84 adenotonsillar tissues obtained from 64 patients
and patients’ serum by using polymerase chain reaction.

Results: Hp IgG was detected in 57 (89%) patients’ serum. A total of seven tissue samples
from 64 patients (10.9%) were found positive for Hp DNA, of which five were adenoids and two
were tonsil tissues. All polymerase chain reaction positive samples were also positive for the
cytotoxin-associated gene, which is a virulence determinant for the organism.

Conclusion: This study suggests that children are exposed to Hp at an early age of their life in
this province. Hp may have a role in the pathogenesis of chronic adenotonsillitis, especially in
endemic areas.

© 2015 Associacdo Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Published by
Elsevier Editora Ltda. All rights reserved.
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PALAVRAS-CHAVE
Helicobacter pylori;
Reservatorios;
Adenoides;

Tonsila palatina

Prevaléncia do Helicobacter pylori em amigdalas e adenéides

Resumo

Introdugdo: Ha um debate atual sobre os efeitos da Helicobacter pylori (HpHp) no tecido
adenotonsilar.

Objetivo: Conduzimos um estudo clinico para avaliar a existéncia de Hp nos tecidos ade-
noideanos e/ou adenotonsilar, os quais foram removidos cirurgicamente em decorréncia de
adenotonsilite cronica.

Método: No total, 84 amostras de tecido obtidos de 64 pacientes foram analisadas para o gen
fosfoglucosamina mutase para a deteccao de Hp. Os casos positivos foram a seguir examinados
para o gen associado a citotoxina, relacionado a viruléncia, usando-se o método de Reacao de
Polimerase em Cadeia (PCR).

Resultados: A IgG de Hp foi detectado em 57 (89%) soros de pacientes. Sete amostras de tecido
de sessenta e quatro pacientes (10.9%) resultou positivo para o DNA de Hp, das quais cinco eram
adendides e duas eram tecido tonsilar. No PCR todas as amostras foram também positivas para
0 gen associado a citotoxina, o qual € um determinante de viruléncia.

Conclusé@o: Esse estudo sugere que as criangas sao expostas ao Hp nos primeiros anos de vida
nessa provincia e que o Hp pode ter um papel na patogénese da adenotonsilite cronica, princi-
palmente em areas endémicas.

© 2015 Associacdo Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Publicado por

Elsevier Editora Ltda. Todos os direitos reservados.

Introduction

Helicobacter pylori (Hp) is a microaerophilic, Gram-
negative spiral microorganism that colonizes the human
gastric mucosa. It is the most frequent cause of gas-
tric and duodenal ulcers in humans. The relationship
between Hp and some gastrointestinal malignancies has
also been demonstrated.' Particularly, cytotoxin-associated
gene (cagA) positive strains are associated with a sig-
nificantly increased risk for the development of atrophic
gastritis, mucosa-associated lymphoid tissue lymphoma
(MALToma), and gastric cancer. Hp is generally acquired dur-
ing childhood (<10 years) via the fecal-oral, oral-oral, and
gastric-oral transmission routes,?”> and can remain silent
for a lifetime.>® The transmission route of Hp infection has
not been clearly understood.

The Waldeyer ring is the first step in the mucosal defense
against invading pathogens through its MALT content. Ade-
noid and tonsil tissues are part of the Waldeyer ring. These
participate in the immune system, especially in children. On
the other hand, adenoidectomy and/or tonsillectomy rep-
resent the most common surgical procedures in childhood
because of chronic infection and/or hypertrophy.’

Though the stomach is a natural reservoir for Hp, various
tissues such as the gall bladder, gingiva, oral lesions, and
the dental plate have been demonstrated to be potential
extra-gastric reservoirs of this pathogen.®° Furthermore, Hp
has been found in nasal polyps, nasal mucosa, and saliva.
Recent studies have suggested that adenotonsillar tissue
could be an extra-gastric reservoir for Hp, but the results
have been conflicting.>®""-'> Detection of the colonization
and accumulation of Hp in different regions of the body is
particularly important to better understanding the modes of

transmission and progress of infection of this organism. This
study aimed to clarify the role of adenotonsillar tissue on
Hp infection. Whether adenotonsillar tissue an extra-gastric
reservoir for Hp or Hp has a role in the pathogenesis of
chronic adenotonsillitis.

Methods
Patients

This clinical study was performed at the University Otorhino-
laryngology and Clinical Microbiology Departments between
August of 2011 and August of 2012. Surgically excised ade-
noid and tonsil tissues and serum samples were collected
from children who underwent adenoidectomy and adeno-
tonsillectomy due to chronic adenotonsillitis. A total of
64 children (34 males, 30 females) were included in the
study. The mean age of the patients was 5.9 years, ranging
between 1 and 17 years. A total of 84 clinical specimens
were collected. Sixty-two biopsy specimens were adenoid
and 22 were tonsillar tissue. Venous peripheral blood sam-
ples (5-6 mL) were collected from all patients.

Inclusion criteria

The surgical indications for adenoidectomy and adenoton-
sillectomy were as follows: chronic or recurrent tonsil
infections (six or more tonsillitis episodes per a year) for ton-
sillectomy, and adenoid enlargement (especially up to 70%
blockage of the choana on endoscopic examination), which
causes obstructive symptoms for adenoidectomy.’
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Exclusion criteria

Patients who had taken antibiotics, proton pump inhibitors,
or H, receptor antagonists and antacids during a four-week
period prior to surgery, as well as patients who had a clinical
history of dyspeptic or gastroesophageal symptoms on the
systematic questionnaire were excluded from the study. All
patients were operated under general anesthesia. Tissues
and serum samples were stored at —70°C until laboratory
analysis.

Laboratory

Venous peripheral blood samples (5-6 mL) were collected
from all patients. Blood samples were then centrifuged at
2500 rpm for 10 min. The serum was separated and stored at
—80°C. Serum samples were analyzed for Hp immunoglob-
ulin G (IgG) with a commercial immune assay kit (Dima
GmbH - Germany). Briefly, 250-500 p.L of patient serum was
dropped onto the test cassette and the results were read
visually within 10 min, according to the manufacturer’s rec-
ommendations. This is a rapid serologic test. The test was
used to indicate the higher prevalence of Hp exposure in the
childhood in this region.

DNA extraction

Adenoid and tonsil tissue specimens were mechanically dis-
rupted using the Tissue Lyser system (Qiagen - Hilden,
Germany), and then incubated overnight in tissue lysis
buffer. Bacterial DNA was extracted from these samples
after completing digestion of tissues using the QlAamp DNA
Mini Kit (Qiagen), according to the manufacturer’s instruc-
tions.

Polymerase chain reaction (PCR) for detection of Hp DNA
and cagA gene

For detection of Hp and its virulence gene in the clinical
specimens, phosphoglucosamine mutase gene (glmM) and
cytotoxin-associated gene (cagA) genes were studied with an
in-house PCR method with previously-reported primers.'®!”
A total 25puL of amplification mix consisting of 12.5puL
TopTaq DNA PCR Master Mix (QIAGEN - Hilden, Germany),
each primers 1 pL (10 pmol/pL), 8 uL H,0, and 2.5 pL/each
sample extraction product was prepared. Amplification con-
ditions and primer sets are shown in Table 1. PCR products
were electrophoresed in 2% agarose gel, then ethidium
bromide-stained gel was evaluated in a gel imaging system

1

2 34 56M7389101112 M

- 603 bp

- 310 b
wll - 281/2?1 bp

Figure 1 glmM (294 bp) is illustrated in the agarose gel (2%).
Lanes 1, 2, 5, 8, positive samples; lane 11, positive control;
lane 12, negative control; lanes 3, 4, 6, 7, 9, 10, negative sam-
ples. Lane M, molecular weight markers (DNA molecular Weight
Marker IX, Roche).

(Gel logic 2200 imaging system [1708 x 1280 pixels; Kodak
Company- NY, United States]; Fig. 1).

PCR analysis was performed on randomly selected tonsil
and adenoid tissues.

Ethical considerations

This study was preformed after ethical approval from the
Human Ethics Committee of the University. Informed con-
sents were signed by parents of the patients before blood
sample and tissue collection.

Results

Venous peripheral blood samples (5-6 mL) were collected
from all patients. A total of 57 serum samples of 64 patients
(89%) were found to be positive for Hp 1gG. Mean age was
6.3 years (3-17 years); sex distribution comprised 32 boys
and 25 girls.

In the PCR analysis, seven clinical specimens belonging
to different patients among the 64 patients (10.9%) were
positive for Hp DNA. A representative gel image is shown in
Fig. 1. Of these, two were tonsils, and the remaining five
were adenoids from different patients. The cagA virulence
gene was positive in all Hp positive tissues. It was found that
10.9% of the patients were positive for Hp and 90% of these
patients were positive for Hp IgG.

Table 1 DNA primers used and the amplification conditions.

Gene Primer sequence PCR product (bp) PCR conditions References

glmM 5-AAGCTTTTAGGGGTGTTAGGGGTTT-3’ 294 94°C, 1 min; 55°C, 1 min; 16
5'-AAGCTTACTTTCTAACACTAACGC-3' 72°C, 1 min (35 cycles)

cagA ATAATGCTAAATTAGACAACTTGAGCGA 298 94°C, 1 min; 60°C, 1 min; 17

TTAGAATAATCAACAAACATCACGCCA

72°C, 1 min (45 cycles)

PCR, polymerase chain reaction.
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Discussion

Hp infection is widespread throughout the world, and the
prevalence of the infection may vary according to patients’
socioeconomic status, geographic area, age, and ethnic-
ity. Its prevalence is about 30-40% in developed countries,
whereas the rate is up to 90% in developing or underdevel-
oped countries. 82

The presence of Hp in the upper aero-digestive tract has
been reported in different studies. Minocha et al.’ reported
a low Hp prevalence in the gastric mucosa of patients with a
history of tonsillectomy. It is suspected that Hp colonizes on
tonsillar and/or adenoid tissues as an extra-gastric reservoir.
Nevertheless, Di Bonoventura did not support this opinion,
and claimed that tonsils did not represent a reservoir or
sanctuary for Hp.?> However, there are still contradictions in
recent investigations. Also, some studies proposed that Hp
might have a role in the pathogenesis of chronic adenoton-
sillitis. The pathogenic process of chronic adenotonsillitis,
from single to chronic infections, has not been clearly under-
stood. It has been accepted that tonsillar crypt obstruction
due to infection causes differentiation of resident flora to
some pathogenic bacteria.??>?* In the present study, the
cagA virulence gene was found positive in all patients who
were positive for Hp DNA on PCR analysis. These results
support that Hp may have a role in the pathogenesis of
chronic adenotonsillitis, especially in endemic regions, such
as Turkey.

Bacterial culture is a valuable method of diagnosis for
Hp infections. But, the fastidious nature of Hp causes a high
frequency of false negative results with this methodology.
Therefore, various methods have been used for the diagnosis
of Hp infection. Particularly, nested PCR is widely preferred
when it comes to detecting Hp in clinical practice because
of its high sensitivity and specificity.” The most accurate
methods of diagnosis have been accepted as immunohisto-
chemistry and PCR analysis. There is still no single test that is
accepted as the gold standard for Hp detection. The usage of
combined tests is still preferred both in pediatric and adult
studies.”? The present study used serology for indicating
the higher prevalence of Hp exposure in the local pediatric
population and the nested PCR method (more sensitive) to
detect Hp in tissue samples.

Bitar et al.'”” tested 25 adenoid specimens using the
rapid urease test (RUT), histological evaluation, and nested
PCR methods. They reported an 84% positivity rate for
Hp in the adenoids with RUT. On histopathological exam-
ination, other bacteria were found 68% in RUT-positive
tissues, whereas only 16% were Hp-like organisms. Finally,
the authors reported all of their samples to be negative
for Hp DNA on nested PCR. Therefore, they concluded that
nested PCR was the best way to diagnose Hp. Similarly,
Toros et al. tested 84 adenoid and tonsil specimens by RUT
and histopathological evaluation.'® They did not detect Hp
in any of the specimens by either RUT or histopathology.
Hence, they noted that colonization of Hp in tonsillar and/or
adenoid tissue was unlikely.

Vilarinho et al.™ aimed to determine whether the ade-
notonsillar tissue might constitute an extra-gastric reservoir
for Hp. They used many diagnostic methods, including RUT,
immunohistochemistry with a polyclonal anti-Hp antibody,
fluorescence in situ hybridization (FISH) with a specific

Hp peptide nucleic acid (PNA) probe, and PCR-DNA ELISA
designed for detection of the vacA gene of the organ-
ism. Anti-Hp antibodies were detected in 39% of patients.
Immunohistochemistry was found positive in three tonsil
tissues whose serologies were negative. RUT was positive
in two adenoid and two tonsil tissues with positive sero-
logy. The PNA-FISH and PCR-DNA ELISA tests, which are
considered the most specific and sensitive methods for
Hp detection, were found to be negative in all tissues.
According to the results, the investigators reported that
adenotonsillar tissues did not constitute an extra-gastric
reservoir for Hp infection in children.

In contrast to the studies above, Abdel-Monem et al.'
found Hp to be positive in adenotonsillar tissue using PCR
with the ureC gene sequence in 16.6% of patients. A total
of 30 surgical specimens (20 tonsils and ten adenoids from
20 patients) were evaluated by RUT, blood serology, and
PCR. They reported that RUT was positive in 16 specimens
(53.3%) and serology was positive for Hp IgG antibodies in
four patients (20%). They concluded that the adenotonsil-
lar tissues could be an extra-gastric reservoir area for Hp
infection in children with chronic adenotonsillar diseases.

The cagA gene has been shown to be present in 60-70%
of Hp strains, and these strains are accepted as virulent.?®
The cagA protein interacts with cellular proteins, and conse-
quently, may cause morphological damage in the epithelium
and failure in the secretion and signal transmission in human
cells. Therefore, these strains are much more potent in caus-
ing gastric mucosal damage.?*?’

In this study, it was found that 10.9% of the children with
chronic adenotonsillitis were positive for Hp, and 90% of
these patients were positive for Hp IgG. Although it was a
valuable diagnostic tool in gastric samples, use of RUT was
not preferred, as it gives high rates of false positive results
due to the intense accumulation of urease-positive present
in the normal bacterial flora of the upper aero-digestive
tract. Bacterial culture can be a valuable diagnostic tool,
but because of the low growth ability of Hp in materials
with a high bacterial load in the flora members, it was not
used. The detection of the bacterial DNA and its virulence
gene were chosen to investigate the bacteria in adenoton-
sillar tissue. It was observed that Hp was present in 8% and
9% of adenoids and tonsils, respectively. Regarding the pre-
viously published studies, a high rate of Hp in the present
clinical specimens was found. This was most likely due to
the high frequency of the organism in this population. Addi-
tionally, it was observed that all Hp positive samples were
also simultaneously positive for the cagA gene.

Conclusion

In the light of the study results, it is argued that Hp can
colonize the adenoid and tonsillar tissues of children with
chronic adenotonsillitis. This pilot study did not classify chil-
dren separately. Tissues and serum samples were collected
from the patients who had undergone adenoidectomy with
enlargement and tonsillectomy with chronic or recurrent
infections; this represents a limitation of the present study.
Further studies are needed to exhibit whether Hp resides
in adenotonsillar tissue or has a role in the pathogenesis of
chronic adenotonsillitis.
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