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Helicobacter pylori TipA gene identified in gastric biopsies in Abidjan (Ivory Coast)
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Abstract
Objective: To determine presence of H. pylori tipA gene in gastric biopsies and risk factors associated with presence of this gene
in Abidjan (Côte d'Ivoire).
Material and methods: This study included 169 adult patients justifying upper endoscopy at Hospital and University Center of
Cocody (Abidjan) for the period from August 2015 to January 2016. Rapid urea test was performed and tipA gene was detected by
PCR. Clinical and socio-demographic information was collected from a plug investigation.
Results: Rapid urea test was positive at 58% (98/169). TipA gene was detected 58.2% (57/98). Patients with tipA gene had a
female predominance of 34/57 (59.7%). Majority of the tipA gene was identified in patients aged 31-40 years (31.6%). Senior
staff accounted for 18/57 (31.6%) of holders tipA gene and epigastralgias were the first indication for endoscopy, 35/57 (61.4%).
More than half of patients with tipA gene (59.6%) reported having a family history of ulcer syndrome. TipA gene was observed
mostly in cases of erythematous gastropathy (56.1%) and pangastropathy (24.6%).
Conclusion: high presence of tipA gene in gastric biopsies and risk factors described could contribute to characterization of H.
pylori infection in Abidjan.
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Introduction
Helicobacter pylori (H. pylori) is the leading cause of
development of gastric cancer in humans [1-3]. According to
International Agency for Research on Cancer (IACR), it is
currently the only carcinogenic bacterium of class 1 [4]. H.
pylori exerts its pathogenesis by secretion of toxins including
hemolysin, lipopolysaccharides, CagA and VacA. CagA and
VacA are main virulence factors [5-7]. The persistence of H.
pylori infection allows its toxins to stimulate epithelial cells to
produce a large number of cytokines such as tumor necrosis
factor alpha (TNF-α), interleukins 1, the 6 and 8 (IL1, IL6
And IL8), thus generating an inflammatory response [8].
Tumor necrosis factor alpha inducing protein (tipA) is a novel
toxin newly discovered that probably accelerates inflammation
and cancers caused by H. pylori [9]. This protein is coded by
tip gene located at position Hp0596 of strain H. pylori 26695
and at a length of 519 base pairs (bp) [10]. It has been shown
that tipA induces promotion of the tumor in vitro and in vivo
[11]
and that there exists on the surface of cancerous human
gastric cells, a receptor called nucleolin capable of binding to
tipA. The internalization of the nucleolin-tipA complex
induces tumor progression and a mesenchymal epithelial, a
transition in the gastric carcinogenesis process [12, 13]. The aim
of this study is to determine presence of TipA gene of H.
pylori in gastric biopsies as well as risk factors associated with
presence of this gene.

Material and methods
Patients
A total of 169 adult patients ambulatory or hospitalized adult
patients of both sexes justifying of a upper endoscopy at
Hospital and University Center of Cocody for period from
August 2015 to February 2016 was selected for the study.
Gastric biopsies
Four biopsies (2 antrum and 2 corpus) were taken from each
patient and collected in sterile bottles containing 0.5-1 ml of
sterile physiological water. Samples were sent to the
Bacteriology-Virology laboratory of Pasteur Institute of Côte
d'Ivoire under conditions of routing and within a maximum of
4 hours. Biopsies were then stored in dry tubes at -80°C.
Ethics
All patients were asked a questionnaire concerning sociodemographic data (age, sex, occupation) and medical history
validated by ethics committee of Pasteur Institute of Ivory
Coast. A written consent was given by each patient before
endoscopy.
Rapid urea test
A biopsy of antrum and one of corus were taken and were
used for rapid urea test. Biopsies were placed in a Fergusson
urea-indole medium for reading within one hour. Passage from
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middle of orange-yellow color to fuschia pink indicates
presence of urease activity. Biopsies with positive rapid urea
test were chosen for search of tipA gene. In case where antrum
and corpus were positive for rapid urea test, only antrum was
used for molecular biology. Also, when only one of samples
was positive, only this sample was used for molecular biology.
Extraction of H. pylori DNA
Extraction of H. pylori DNA was performed according to
DNA extraction protocol of NucliSENS® kit with some
modifications. Biopsies were ground in 0.3 ml of 1X PBS
buffer with Potter grinder into a sterile tube and then
suspended in 500μl of buffer containing Tris-HCl 10 mM,
EDTA 1 mM pH 8.0, Proteinase K 1 mg / Ml and incubated at
60 ° C for 24 h. DNA was extracted in 500 ml of lysis buffer
containing 20 mM Tris, 2 mM EDTA, 150 mM NaCl, 1%
SDS and Proteinase K 100 µg / ml for 1 h at 60°C. 1 ml of
phenol-chloroform-iso-amyl alcohol mixture (25: 24: 1) was
added and centrifuged at 13000 rpm for 15 min. Aqueous
phase (upper phase) was collected and 1/ 10 th of 3M sodium
acetate and 500μl of absolute ethanol were added and
incubated 1 at -80°C for 1 h or overnight at -20°C. The pellet
obtained is washed with 70% ethanol and dried at 65°C for 15
min. Pellet obtained is eluted in 60 μl of buffer and DNA is
stored at -20°C.
Genotyping of H. pylori tipA gene
PCR was performed in a volume of 50 µl containing 0,75μl of
each primer of 10 mM, 3μl genomic DNA, 1µl 10mM dNTPs,
3μl of 25 mM MgCl2, 5 µl of each colored and colorless 5X
buffer, and 0.3 μl of Taq polymerase (Promega (R)).
Amplification was performed in automaton thermocycler
(Biometra® UNO II). After initial denaturation of 94°C for 5
min, amplification was 35 cycles of 94°C: 1 min; 56°C: 1mim;
72°C: 1min. Each cycle had a final elongation phase of 72°C
for 7 min. Migration of PCR products was performed on 1.5%
agarose gel and detection by System ™ XR GelDoc (Bio-Rad
Laboratories, Hertfordshire, UK). Primers HP0596F
5'AGAGCATATGCTGCAGGCTTGCACTTGCCC-3 'and 5'HP0596R TCTCGGATCCTACATGGCTATAGGGACTTT-3
were used to amplify DNA sequence of H. pylori tipA gene
size of 519 bp [10]. Negative control not containing DNA was
used for the quality control of amplifications.
Statistical method
Data was entered and described using software called Epi-info
version 3.5.4. These data were then transcribed into Excel
database thus facilitating a single, varied analysis of these
data. Statistical tests were interpreted at significance level
corresponding to alpha risk of 5%. Qualitative variables were
compared using Pearson Chi-2 test or Fisher's exact test when
one of variables was less than 5.
Results
Prevalence of H. pylori infection according to rapid urea
test
Rapid urea test was positive in 98 patients with rate of 58%
(98/169). There was no significant difference between the
rapid urea test and the biopsy site (p> 0.05).

Prevalence of tipA gene in gastric biopsies
TipA genotype was searched for in the 98 biopsies with
positive urea test. The gene was detected at 58.2% (57/98). He
was absent in 41.8% (41/98). Amplification products
indicating presence of tipA gene are shown in Fig 1.

Fig 1: Genotyping of tipA gene by PCR. M: size marker, 250 bp.
Line 1, 3-9, 11-16: tipA positive gene. Line 2 and 10: tipA negative
gene. T-: negative control without DNA.

General characteristics of patients with tipA gene
According age, sex, profession and endoscopic indication
Patients with tipA gene had a female predominance of 34/57
(59.7%). Majority of tipA gene was identified in patients aged
31-40 years (31.6%). Senior staff represented 18/57 (31.6%)
of carriers patients and epigastralgia was the first indication
for endoscopy, 35/57 (61.4%) (Table 1).
Table 1: Description of the patients carrying the tipA gene according
to sex, age, profession and endoscopic indication
Patients

Number
Percent(%)
Men: 23
40,3
Sex
Women: 34
59,7
20-30 years : 11
19,3
31-40 years : 18
31,6
Age
41-50 years : 17
29,8
>50 years : 11
19,3
Senior staff : 18
31,6
Student : 5
8,7
Profession
Employees : 9
15,8
Unemployed : 11
19,3
Informal sector :14
24,6
Epigastralgia: 35
61,4
Gastric ulcer: 7
12,3
Non ulcer dyspepsia: 4
7,0
Endoscopic
indication
Search for HTP: 4
7,0
Halitosis: 2
3,5
Other1: 5
8,8
(1) Other: dysphagia, anemia, vomiting, unilateral odynophagia,
gastroesophageal reflux disease (GERD).
HTP: Portal hypertension

According family history of ulcer syndrome
More than half of patients with tipA gene, 34/57 (59.6%)
admitted having a family history of ulcer syndrome.
Distribution of tipA gene according to observed endoscopic
aspect
TipA gene was observed mostly in cases of erythematous
gastropathy (56.1%) and pangastropathy (24.6%).
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Table 2: Distribution of the tipA gene according to endoscopic
aspect
TipA gene
Number
Percent (%)
Gastropathy with gastric reflux
8
14,1
Erythematous gastropathy
32
56,1
Pangastropathy
14
24,6
Other1
2
3,5
Normal
1
1,7
Total
57
100
(1)Other:
Savary Miller's stage 2 esophagitis, congestive
duodenopathy.
Endoscopic aspect

Discussion
H. pylori infection is a public health challenge in some
developing countries due to high morbidity and mortality. In
our study population, prevalence of 58% according to rapid
urea test remains stable and low compared with prevalence in
developing countries [14, 15]. Indeed, a real awareness of the
infectious origin of gastroduodenal diseases has been observed
in our populations and necessity of a therapeutic management
based on anti-infectious has contributed certainly to reduce
prevalence in our countries although, problem of the
emergence of antibiotic resistance remains.
High prevalence of tipA 58.2% gene in our study revives
notion of "African enigma" which stipulated that despite high
rate of H. pylori infection in Africa, rate of gastric cancer was
relatively low [16]. Indeed, a close involvement of tipA protein
in gastric carcinogenesis has recently been described [10, 11] and
many studies are performed with aim to elucidate mechanism
by which tipA induces gastric cancer [12, 13]. Data on this gene
are not available in Ivory Coast certainly because of its recent
discovery.
Female predominance with a sex ratio of 0.67 was observed in
our study. This confirms data from World Alliance against
Cancer, which reported that children and young women
overrepresented in populations appeared to be proportionally
more affected in terms of the incidence of cancer in
developing countries [17]. However, according to WHO, gastric
cancer has higher rate in men than in women in Ivory Coast
with major risk factors such as smoking and alcohol [18]. This
contrast may be explained by lower life expectancy for men
(52 years) than for women (54 years) in our current health
context [18].
In study population, the mean age was 42 years with a
maximum rate (31.6%) for 31 to 40 age group. This confirms
that H. pylori contamination in developing countries occurs
early in childhood and that infection is predominant in young
adults [19, 20]. There would therefore be a real risk of
developing gastric cancer before age 50 years. Also, patients
with tipA gene whose age ranged between 41-50 years
(29.8%) were approximately same percent as those aged 30-40
years. We understand why the total life expectancy of the
Ivorian population is 53 years at birth [18].
In our study, senior staff accounted for 31.6% of patients with
tipA gene. We expected an obvious association between socioeconomic status and H. pylori infection due to high prevalence
observed in poor populations, probably because of
promiscuity and precarious hygiene that characterize them [21,
22]
. However, tipA gene was more representative in persons
with a good socio-economic situation. It should not be
overlooked that in our current public hospital setting, the cost

of conducting the endoscopy examination is high (50,000
francs CFA = $ 82), given that poverty rate in Ivory Coast is
49% and that one Ivorian on two lives on less than 1 dollar by
day [23]. It is evident that people with low incomes cannot be
able to perform endoscopy.
Our study showed that epigastralgia (61.4%) represented first
indication of endoscopy in patients with tipA gene and 59.6%
had a family history of ulcerative syndrome. This confirms
primary ethiopathological role of H. pylori in gastroduodenal
pathologies and more particularly in gastric cancer. Genetic
inheritance of cancer and human-to-human transmission
would be in favor of a family environment favoring infection
in these patients. Recent studies have shown that there is a link
between cancerous human gastric cells and tipA gene in the
progression of the tumor [12, 13].
Involvement of H. pylori in evolution of infection to the most
severe forms such as gastric cancer has been well established
[24, 25]
. We observed in this study that more than half of the
patients with the tipA gene (56.1%) had endoscopic
erythematous gastropathy. In other words, a massive presence
of the bacterium in patients with gastric mucosa where
persisting inflammation hence redness on the stomach mucous
membranes. Indeed, these forms of gastritis are generally
associated with oxydative stress generated during infection
which contributes to cellular dysfunction and direct oxidative
damage to the DNA [26].
Conclusion
Presence of tipA gene in gastric biopsies was high and the risk
factors described were age, familial history of ulcer syndrome
and endoscopic appearance. This study is the first in series that
will collect data for better characterization of H. pylori
infection and effective management of emergence of
gastroduodenal diseases related to H. pylori in Ivory Coast.
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