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Background and study aim:
Helicobacter pylori (H. pylori) is a
common  organism in  developing

countries, it causes gastric disorders and
cancer. Pathogenesis of these disorders
involve cytokine gene polymorphisms that
affect cytokine levels and clinical diseases.
The aim of the study is to identify the
relationship of IL-18-511, IL-10-519 and
TNF-0-308 polymorphisms to the risk of
H. pylori infection and occurrence of
gastric disorders.

Subjects and methods: 1L-1p-511, IL-10-
519 and TNF-0-308 polymorphisms were
assessed using polymerase chain reaction
(PCR)  restriction  fragment  length
polymorphism technique (RFLP) in 356
subjects classified according to H. pylori
infection and gastric disorders.

Results: Carriers of T allele of IL-1p-511
and IL-10-519 had increased risk of H.

pylori infection (OR:1.95, 95% Cl:1.4-2.7,
P<0.001 & OR:1.8, 95% Cl:1.4-25,
P<0.001; respectively). The IL-1p-511 and
IL-10-519 T allele was associated with
gastritis, peptic ulcer (PU) & gastric cancer
(GC) (P<0.001). Simultaneous occurrence
of either IL-1p-511 TT or IL-10-519 TT
genotypes with H. pylori significantly
augmented the risk for different gastric
diseases (gastritis; P=0.005 & 0.002, PU;
P=0.01&0.02 and GC; P=0.02&0.01;
respectively). While, the copresence of
TNF-0-308 GA+ AA genotypes and H.
pylori was related to gastritis only.

Conclusion: This study revealed a
significant association of the IL-1f -
511C/T and IL-10-819C/T but not TNF-a-
308 G/A polymorphisms with risk of
Helicobacter pylori infection and different
gastric diseases in Egyptian patients.

INTRODUCTION

Helicobacter pylori (H. pylori) is a
prevalent Gram-negative organism,
especially in developing countries.
Most infections remain asymptomatic;
however, infections can pass from
acute with marked gastric
inflammation and transient
hypochlorhydria to chronic gastritis,
peptic ulcer (PU) and gastric cancer
(GC) [1]. Moreover, H. pylori was
accepted by the WHO to be a first
group carcinogen in 1994 [2]. Several
mechanisms are blamed in the

pathogenesis of this infection, the key
event of which is the gastric mucosal
inflammatory  responses,  where
lymphocytes and macrophages are
recruited to the infected mucosa with
increased synthesis of
proinflammatory as well as anti-
inflammatory cytokines that enhance
inflammation [3]. Other factors as
smoking and food as well as H. pylori
virulence genes can contribute to
disease pathogenesis [4,5]. It is known
that cytokine genes have genetic
polymorphisms which directly
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affect cytokine levels and responses; these in turn
influence the clinical outcomes [6].

Interleukin-1p  (IL-1B), a proinflammatory
cytokine, inhibits gastric secretion and its level is
increased with H. pylori infection leading to
amplification of the associated inflammatory
response [7,8]. The IL-15 gene has three single
nucleotide polymorphisms (SNPs)  causing
upregulation of IL-1B levels in gastric mucosa
which is accompanied with an enhanced
inflammatory process that can lead to
hypochlorhydria, gastric atrophy as well as gastric
cancer [9].

Tumor necrosis factor-a (TNF-a), another
proinflammatory cytokine, is a principle mediator
of host reaction against Gram-negative bacteria.
TNF-o regulates gastric acid secretion and is
elevated in gastric tissues with H. pylori infection
causing cytotoxicity and apoptosis, hence it has an
important role in pathogenesis of H. pylori related
gastric disorders [10]. Several SNPs in TNF-a
gene regulatory regions are associated with
increased release of TNF-o and are evaluated for
their association with gastric cancer [11].

Interleukin-10  (IL-10) acts as an anti-
inflammatory  cytokine to  downregulate
proinflammatory cytokines, including IL-1f and
TNF-o [12]. H. pylori can cause an increase in IL-
10 levels suppressing the immune response,
prematurely, and favoring infection. On the other
hand, some SNPs in the IL-10 gene leading to low
IL-10 levels are related to increased gastric
inflammation and risk of malignancy with H.
pylori infection [13-15].

In this context, we conducted this study to assess
the frequency of IL-/4-511C/T, TNF-a-308G/A
and 1L-10-819C/T SNPs in Egyptian patients in
order to evaluate their possible relationship to the
susceptibility to H. pylori infection and risk of
gastritis, peptic ulcer and gastric cancer.

SUBJECTS AND METHODS
2.1. Study subjects and design

This case control study enrolled 356 subjects (209
men and 147 women) complaining of gastric
disorders. All participants were recruited from the
Specialized Unit for Gastrointestinal Endoscopy,
Faculty of Medicine, Zagazig University
Hospitals. Smoking habits of the study subjects as
well as family history of gastric diseases were

recorded. Participants were matched for age and
sex.

Inclusion and exclusion criteria

The study included patients suffering from gastric
disorders. Subjects who received antimicrobials,
proton pump inhibitors, H2 blockers, nonsteroidal
anti-inflammatory agents during the 15 days prior
to sample collection or subjects who refused the
study, were excluded [16].

2.2. Diagnosis of gastric diseases and H. pylori
infection

The presence of gastro-duodenal diseases
(gastritis, PU or GC; in 278/356 patients) or
normal gastric mucosa (78/356 subjects) was
confirmed by endoscopic and histological
examinations. The 78 participants with normal
gastric mucosa represented our control group. H.
pylori was diagnosed by Giemsa staining, rapid-
urease test upon biopsy or H. pylori stool antigen
test using enzyme-linked immunosorbent assay
(ELISA) (Cortez diagnostics, USA). A patient
was diagnosed with H. pylori infection if at least
one test was positive [17]. Hence, subjects were
stratified regarding H. pylori infection into 193 H.
pylori positive and 163 H. pylori negative patients
(with normal gastric mucosa, gastritis, PU, or
GC).

2.3. Genotype analysis
2.3.1. Blood sampling and DNA isolation

Two ml of venous blood were aseptically
collected from every participant into tubes
containing EDTA for DNA extraction. Extraction
of DNA was performed using commercial Kit
(QIA amp Blood Kit; Qiagen GmbH, Hilden,
Germany) in accordance with the manufacturer’s
protocol, DNA purity and concentrations were
spectrophotometrically determined at 260 and 280
nm. The purified DNA was stored at —20 °C till
further use.

2.3.2. Genotyping of 1L-1B-511 C/T (rs16944)
polymorphism

The IL-1B-511 SNP of the promoter region was
detected by polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP)
procedures using; forward: 5'-
TGGCATTGATCTGGTTCATC-3" and reverse
primer:5’-GTTTAGGAATCTTCCCACTT-3".

The PCR was carried out in a total volume of 25ul
mixtures containing 12.5 pl of PCR master mix
(2x), 10 uM of sense primer, 10 uM of antisense
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primer, 5 pl of DNA template and completed to
25 ul by nuclease-free water (Promega, USA).
Cyclic conditions consisted of initial denaturation
at 94°C for 1 min followed by 30 cycles of
denaturation at 94°C for 1 min, annealing at 55°C
for 1 min and extension at 72°C for 1 min, and a
final elongation step at 72°C for 10 min. Ten pl of
the PCR products were digested with 3 units of the
restriction enzyme Ava | (MBI) (Fermentas,
Vilnius, Lithuania) at 37°C overnight. Three
genotypes were observed; the homozygous TT of
305bp, the homozygous CC of 190 and 115bp and
the heterozygous CT genotype of 305bp, 190bp
and 115bp fragments [18].

2.3.3. Genotyping of TNF-a
(rs1800629) polymorphism

-308 G/A

Analysis of TNF-a-308 G/A polymorphism was
done by PCR-RFLP using the forward:5'-
AGGCAATAGGTTTTGAGGGCCAT-3'and
reverse: 5- TCCTCCCTGCTCCGATTCCG-
3'primers. The reaction was performed in a total
volume of 25ul mixtures of 12.5 ul of PCR master
mix (2x), 10 uM of antisense primer, 10 uM of
sense primer, 5 pl of DNA template and nuclease-
free water to reach 25 ul (Promega, USA).
Reaction  conditions started with initial
denaturation at 94°C for 6 min; then 35 cycles at
94°C for 1 min, at 55°C for 1 min, at 72°C for 1
min; and final extension at 72°C for 5 min. The
products were digested in a 10 pl reaction
containing 2.5 pl of PCR product and 2 units of
Ncol (New England Biolabs, USA) in the buffer
supplied with the kit at 37°C overnight. The wild
type; GG was cut by Ncol to produce 87 bp and
20 bp fragments, GA genotype produced 107, 87
& 20 bp fragments, while the AA genotype
remained uncut as a 107 bp band [19].

2.3.4. Genotyping of  IL-10-819
(rs1800871) polymorphism

Another PCR-RFLP test was used for detection of
IL-10-819 C/T polymorphism using the forward:
5-ATCCAAGACAACACTACTAA-3" and the
reverse:5'-TAAATATCCTCAAAGTTCC-3'

primers. The reaction consisted of 25ul mixtures
containing 12.5 pl of PCR master mix (2x), 10 uM
of sense primer, 10 uM of antisense primer, 5 pl
of DNA template and nuclease-free water up to 25
ul  (Promega, USA).  The reactions were
performed under the conditions of; initial
denaturation at 94°C for 6 min; 35 cycles at 94°C
for 1 min, at 57°C for 1 min, at 72°C for 1 min,
and finally elongation at 72°C for 5 min. The

CIT

products were then digested with Mae 111 (Sigma-
Aldrich). The produced fragments were 292 bp,
217 bp, & 79 bp for the CC genotype; 509 bp, 292
bp, 217 bp & 79 bp for the CT and 509 bp& 79 bp
for TT genotype [20].

The PCR products of all genes were separated by
electrophoresis on 2% agarose then examined
with ethidium bromide staining under ultraviolet
trans-illumination with 100 bp-Sizer™DNA
marker (iNtRON Biotechnology).

2.4. Statistical analysis:

Data were processed using the Statistical Package
for Social Science version 13 (SPSS Inc.,
Chicago, IL). The ages of patients and controls
were compared by the Student t test. The chi-
square test was used to compare gender
distribution, to test the association between the
genotypes and alleles in relation to cases and
controls, and to test for deviation of genotype
distribution ~ from  the  Hardy—Weinberg
equilibrium (HWE). The odds ratios (ORs) and
their 95% confidence intervals (95% ClIs) were
calculated to estimate the strength of the
association between polymorphism genotype
alleles of patients and controls. A value of P<0.05
was considered statistically significant.

RESULTS

3.1. Demographic Characteristics of Patients
and Control subjects

Our patients and control subjects were found to be
matched in gender and age. Smoking habits and
family history of peptic ulcer were significantly
associated with gastritis (P=0.004 & P=0.01;
respectively) and PU (P=0.04 & P= 0.003;
respectively) (Table 1).

3.2. Association of IL-14-511, TNF-a-308 and
IL-10-519 genotypes and H. pylori
infection.

Frequencies of I1L-/4-511, TNF-0-308 and IL-10-
519 genotypes were in Hardy—Weinberg
equilibrium for H. pylori infected and noninfected
subjects. The frequency of IL-/CT & TT and IL-
10 CT & TT genotypes were statistically
significantly higher among H. pylori positive on
comparison with H. pylori negative participants
(P =0.004, <0.001, 0.005 & <0.001; respectively),
with a significant occurrence of the T allele of
both polymorphisms among H. pylori infected
participants ( P=<0.001) (Table 2).
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3.3. Frequencies of IL-1$-511, TNF-a-308 and
IL-10-519 genotypes in controls and
patients with different gastric diseases.

In comparison to controls, the frequency of IL-15
CT and TT genotypes were significantly higher in
gastritis (P=0.007; 0.008), PU (P=0.09; 0.003)
and GC patients (P=0.04; 0.006). Accordingly,
the T allele carriers had increased risk of gastritis
(P<0.001, OR: 2.2,95%CIl:1.4-3.5), PU (P<0.001,
OR:2.2, 95%Cl:1.4-3.5) and GC (P=0.001, OR:
2.6,95%Cl: 1.5-4.5). The TNFa-308 genotypes
showed lack of association with all of the studied
gastric disorders (P> 0.5). Whilst, the 1L-10-519
TT genotype was higher among patients with PU
& GCand T allele carriers of 1L-10-519 conferred
nearly up to two fold risk to develop gastritis (P
<0.001, OR: 2.7,95% CI 1.7- 4.3 ), PU (P <0.001,
OR: 2.9, 95% CI 1.8-4.5 )and GC (P <0.001, OR:
3.1,95% Cl 1.8-5.4) (Table 3).

3.4. Frequencies of the IL-18-511, TNF-a-308 &
IL-10-519 genotypes in H. pylori patients
with gastric disorders.

Stratification of patients with gastric disorders
according to H. pylori infection, revealed that the
simultaneous occurrence of H. pylori infection
with IL-74-511 CT and TT genotypes resulted in
higher risk of gastritis (P=0.001, OR =4, 95%ClI
1.7-9.4; P=0.005, OR = 5.4, 95%Cl =1.7-17.6;
respectively), and GC (P=0.047, OR =4.3, 95%CI
1-18.4; P=0.02, OR = 18, 95%CI =1.7-184.7,
respectively), while the presence of IL-15-511 TT
genotype with H. pylori was significantly
associated with higher PU risk (P=0.01, OR = 4.1,
95%Cl =1.4-12.1).

In addition, the co-occurrence of both TNF-a-308
GA+ AA genotypes and H. pylori infection
elevated risk of gastritis (P=0.04, OR = 2.6,
95%CI 1.1-6.5). Moreover, the presence of H.
pylori and 1L-10-519 CT and TT genotypes
augmented the risk for developing gastritis
(P=0.03, OR =2.6, 95%CI 1.1-62; P=0.002, OR =
7.3, 95%Cl =2-26.4; respectively), PU (P=0.01,
OR =3, 95%CIl 1.2-7.4; P=0.02, OR = 3.5, 95%ClI
=1.1-10.7; respectively) and GC (P=0.01, OR
=7.5,95%Cl 1.5-37.7; P=0.01, OR = 13.5, 95%ClI
=1.8-101.1; respectively) (Table 4).

Table (1): Demographic Characteristics of Patients and Controls.

Control Gastritis P PU P GC P
(78) (118) (116) (44)
Age (years) 41.5+14.3  39.8+12.3 42.149.5 43.3+13.4
Sex
Male 42(53.8%) 73(61.9%) 69(59.5%) 25(56.8%)
Female 36(46.2%)  45(38.1%) 0.3 47(40.5%) 0.4 19(43.2%) 0.8
Smoking habit
Nonsmoker 59(75.6%)  65(55.1%) 45(38.8%) 18(40.9%)
Smoker 19(24.4%) 53(44.9%) 0.004 71(61.2%) 0.04  26(59.1%) 0.06
Family history of PU
Yes 9(11.5%)  31(26.3%) 35(30.2%) 11(25%)
No 69(88.5%) 87(73.7%) 0.01  81(69.8%) 0.003  33(75%) 0.06

Statistically significant; P<0.5.
PU: peptic ulcer; GC: gastric cancer
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Table (2): Frequencies of the IL-1p -511, IL- 10- 519 and TNFa-308 genotypes in H. pylori positive
and negative patients.

H. pylori —ve patients H. pylori +ve patients OR(95%CI) P value
N (%) N (%)

IL-1B (-511)
CcC 87(53.4%) 65(33.7%)
CT 57(35%) 84(43.5%) 1.97(1.2-3.1) 0.004
TT 19(11.6%) 44(22.8%) 3.1(1.7t0 5.8) <0.001
T allele 95(29.1%) 172(44.6%) 1.95(1.4 - 2.7) <0.001
TNFo (308)
GG 127(77.9%) 140(72.5%)
GA 34(20.9%) 44(22.8%) 0.9(0.5-1.4) 0.5
AA 2(1.2%) 9(4.7%) 0.2(0.05-1.2) 0.08
A allele 38(11.7%) 62(16.1%) 0.7(0.4-1.06) 0.09
IL- 10 (519)
cC 66(40.5%) 44(22.8%)
CT 76(46.6%) 101(52.3%) 1.99(1.2-33.2) 0.005
TT 21(12.9%) 48(24.9%) 3.4(1.8-6.5) <0.001
T allele 118 (36.2%) 197(51%) 1.8(1.4-2.5) <0.001

Statistically significant; P<0.5.
H. pylori: Helicobacter pylori; -ve: negative; +ve: positive.

Table (3): Frequencies of IL-1p -511, I1L-10 -519 and TNFa-308 genotypes in healthy controls and
patients with different gastric disorders.

Control Gastritis OR(95%CI) P PU OR(95%CI) P GC OR(9%5%CIl) P

IL-1P
CcC 47 43 47 15
CT 25 54 2.4(1.3-4.4) 0.007 43 1.7(0.9-3.2) 0.09 19 2.4(1.04-5.5) 0.04
TT 6 21 3.8(1.4-10.4) 0.008 26 4.3(1.6-11.5) 0.003 10 5.2(1.6-16.8) 0.006
T allele 37 96 2.2(1.4-3.5) <0.001 95 2.2(1.4-3.5) <0.001 39 2.6(1.5-4.5) 0.001
TNFa
GG 60 85 89 30
GA 17 30 0.8(0.4-1.6) 0.5 23 0.9(0.4-1.8) 0.8 11 0.8(0.3-1.9) 0.6
AA 1 3 0.5(0.04-4.7) 0.5 4 0.4(0.04-3.4) 0.9 3 0.2(0.02-1.7) 0.1
Aallele 19 36 0.8(0.4-1.4) 0.4 31 0.9(0.5-1.7) 0.7 17 0.6(0.3-1.2) 0.1
IL- 10
cC 33 33 32 12
CT 35 62 0.6(0.3-1.1) 0.08 59 0.6(0.3-1.1) 0.09 21 0.6(0.3-1.4) 0.3
TT 10 23 0.4(0.2-1.1) o0.07 25 2.6(1.07-6.2) 0.03 11 3(1.03-8.9) 0.04
T allele 37 108 2.7(1.7-4.3) <0.001 109 2.9(1.8-4.5) <0.001 43 3.1(1.8-5.4) <0.001

Statistically significant; P<0.5.
PU: peptic ulcer; GC: gastric cancer
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Table (4): Frequencies of IL-1p -511, IL-10 -519 and TNFa -308 genotypes in H pylori-positive and H
pylori-negative patients with different gastric disorders.

IL-1pB (-511) TNFo (-308) IL- 10 (-519)

CC CT 1T GG GA+ AA CcC CT 1T
Gastritis
Hpylori -ve 27 16 5 39 8+0 20 23 4
H pylori +ve 16 38 16 46 22+3 13 39 19
OR (95% CI) 4(1.7-9.4) 5.4(1.7-17.6) 2.6(1.1-6.5) 2.6(1.1-62) 7.3(2-26.4)
P value 0.001 0.005 0.04 0.03 0.002
PU
H pylori -ve 26 17 6 39 9+1 20 21 8
Hpylori +ve 21 26 20 50 14+3 12 38 17
OR (95% CI) 1.8(0.8-4.4) 4.1(1.4-12.1) 0.8(0.3-1.8) 3(1.2-7.4)  3.5(1.1-10.7)
P value 0.1 0.01 0.5 0.01 0.02
GC
H pylori -ve 10 6 1 13 4+0 9 6 2
H pylori +ve 5 13 9 17 7+3 3 15 9
OR (95% CI) 4.3(1-18.4) 18(1.7-184.7) 0.8(0.3-1.8) 7.5(1.5-37.7) 13.5(1.8-101.1)
P value 0.047 0.02 0.5 0.01 0.01

Statistically significant; P<0.5.

PU: peptic ulcer; GC: gastric cancer; H. pylori: Helicobacter pylori; -ve: negative; +ve: positive.

DISCUSSION

H. pylori, a common infection in developing
countries, causes a variety of gastric disorders
including GC. Disease pathogenesis includes
interaction of environmental, host genetic and
bacterial factors, one of which is the ability of H.
pylori to stimulate several cytokines’ production.
Gene polymorphisms of these cytokines affect
cytokine levels and consequently the clinical
outcomes [1,6]. Accordingly, we conducted this
work to explore the effect of the IL-75-511C/T,
TNF-a-308G/A and 1L-10-819C/T SNPs on the
risk of H. pylori infection and gastric disorders in
Egyptian population.

In this study, patients suffering from gastritis and
peptic ulcers showed a significant positive family
history of PU compared to those with normal
gastric mucosa. In addition, there was a
significant relation between gastric diseases and
smoking. This is accepted as heredity and
lifestyles can modify the risks of chronic gastritis
and gastric disorders [21].

On studying the possible relation between
cytokine SNPs and H. pylori infection, the current
work showed a significantly increased frequency
of IL-78-511 CT and TT genotypes in H. pylori
cases, revealing a significant presence of the T
allele with H. pylori infections. This finding is
consistent with the knowledge that IL-75-511 T
allele is associated with high levels of IL-1p
production [22]. IL-1B, which is overexpressed
with H. pylori infections, is known to be a strong

inhibitor  of  gastric  secretion  causing
hypochlorhydria, that favors colonization by H.
pylori, also the decreased flow of gastric secretion
causes accumulation of bacterial toxins increasing
mucosal damage [23]. Our data is in accordance
with Ramis and his coworkers, who found that the
IL-ip T allele and the TT genotype were
associated with H. pylori infections [24]. In
addition to the meta-analysis of Ren et al., which
stated that the IL-74-511 CT genotype is related to
H. pylori risk [25]. While Takagi et al. stated that
the IL-/8-511 CC genotype is related to
occurrence of H. pylori infections [26]. On the
other hand, Neto et al. did not observe a
significant variation in the genotype distribution
of IL-7p-511 polymorphism among H. pylori
infected patients [27].

We analyzed the relationship between the IL-14-
511 SNP and gastric disorders, where we found a
significantly higher frequency of the IL-7/5-511
CT & TT genotypes in gastritis and GC and IL-
14-511 TT genotype in PU cases. The IL-/5-511
T allele was significantly linked to high risk of
gastritis, PU and GC. These results are consistent
with other researchers who proved the association
between IL-/$-511 T allele and risk of GC
especially with IL-74-511 TT genotype [28,29]. In
addition to a meta-analysis which revealed a
positive correlation between IL-/5-511 T allele
and GC in Caucasians [30]. While the occurrence
of the IL-/5-511 C allele elevated the risk of
gastric diseases in Asians [31]. However, other
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studies found no relation between IL-75 SNP and
risk of atrophic gastritis or GC [32,33].

To evaluate the synergistic effect of IL-/5-511
SNP & H. pylori infection on the risk of gastric
disorders, this work showed that the copresence of
H. pylori and IL-14-511 CT & TT genotypes
increased the risk for gastritis and GC (4&5 and
4&18 folds; respectively). While the risk of PU
was heightened by 4 folds in the presence of IL-
14-511 TT genotype. These genotypes appear to
increase IL-1B levels leading to severe
inflammatory responses and continuous injury to
gastric mucosa [8,22,34]. In agreement with our
findings, EL-Omar et al. and Ramis et al., found
that the T allele of IL-74-511 SNP is significantly
associated with H. pylori related gastric disorders
in Caucasians and Brazilians; respectively
[23,24]. Also, previous studies on Chinese and
African populations stated that H. pylori patients
carrying the IL-/4 CT and TT genotypes are more
likely to develop GC [35,36]. H. pylori infection
is a primary cause of GC by producing harmful
oxidative radicals and stimulating the
proliferative factor gastrin, in addition, virulent
strains of H. pylori were associated with IL-10-
511 TT genotype which appears to increase the
risk [34,37].

TNF-a, another important mediator in the
inflammatory response, is also increased with H.
pylori infection and can inhibit secretion of gastric
acid, which is in favor of H. pylori pathogenesis
[38]. Noteworthy, H. pylori infection causes
elevation of TNF-a which induces apoptosis of
gastric cells [10]. Moreover, increased circulating
levels of TNF-a can be influenced by some TNF-
a gene polymorphisms at the transcriptional level,
which in turn has its effect on H. pylori related
gastric diseases [11,39]. The action of TNF-a on
prostaglandin E2 synthesis is enhanced in the
presence of IL-1p, leading to a synergistic effect
[40]. Carriers of several high producer alleles of
proinflammatory cytokines can suffer severe
inflammation, atrophic gastritis and GC [11].

Despite the previous data, there was no difference
in the frequency of any of TNF-a-308 genotypes
among H. pylori infected or free patients.
Additionally, the present work found no relation
between TNF-a-308 SNP and any of our
investigated gastric  disorders. While on
stratifying our cases in relation to H. pylori
infection, our results revealed a significant
frequency of TNF-a-308 GA+AA genotypes in H.
pylori infected cases with gastritis, but not with

PU or GC. However, Kulmambetove et al. found
no relation between TNF-a-308 SNP and gastritis
in H. Pylori infected cases [41]. Several studies on
Moroccan and Brazilian patients found no
association between this polymorphism and
gastric pathologies, which is consistent with our
data [42,43]. On the other hand, TNF-a-308
polymorphism was considered a risk factor for
GC in Caucasians and western populations
[44,45].

Unlike our two mentioned proinflammatory
cytokines, 1L-10 functions as anti-inflammatory
cytokine which lowers inflammatory responses
and suppresses neoplastic processes [46]. The
inflammatory reaction is balanced by the actions
of pro- & anti-inflammatory cytokines [47]. The
IL-10-819 SNP is accompanied with low levels of
IL-10 in H. pylori patients increasing gastric
inflammation and risk of GC, where IL-10 was
shown to be protective by suppressing H. pylori
induced immune response [48,49].

Analysis of 1L-10-819 SNP revealed the
significant presence of IL-10-819 CT, TT as well
as the T allele in our H. pylori infected compared
to non-infected individuals suggesting the
association between this SNP and risk of H. pylori
infection. Our results agreed with the study of
Assis et al., contrarily, Cheng et al. found no
association between IL-10 SNP and H. pylori
infection in their patients [20,50].

According to this investigation, 1L-10-819 TT
genotype was significantly present in our cases
with PU and GC, and the T allele significantly
occurred with all of the studied gastric diseases.
Moreover, the 1L-10-819 CT and TT genotypes
were present significantly in our H. pylori patients
with gastritis, PU and GC compared to H. pylori
free patients with those gastric disorders (with
fold increased risk of 2.6 & 7.3 in gastritis; 3 &3.5
in PU; 7.5& 13.5 in GC for CT & TT genotypes;
respectively). These results corroborate data
provided by Achyut et al., who reported the
significant  association  between 1L-10-819
polymorphism with gastritis in his patients [51].
Also, Ramis and his coworkers, found the carriers
of IL-10-819 T allele to be at high risk of
developing PU if associated with H. pylori
infection [13]. Those patients have lower levels of
IL-10, and higher levels of proinflammatory
cytokines [14,15]. Moreover, it was reported that
IL-10-819 SNP is not only associated with high
risk of PU and GC but also the risk is increased
with virulent H. pylori strains [34]. In contrast,
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other researchers could not relate any of the IL-10
SNP alleles to gastritis and eventually GC [52,53].
Our findings regarding the frequency of IL-10-
819 T allele in GC patients are similar to other
results concerning Caucasians, but opposing data
was observed in Asians, as the C allele was related
to risk of GC. Additionally, I1L-10-819 TT
genotype might be protective against GC in
Asians and associated with low risk in Mexicans
[54-56]. Contradictory findings in different
studies can be attributed to ethnicities, genetic
differences, environmental factors and lifestyles,
in addition to sample sizes and study designs.

The study has the limitations of being performed
in single center with limited number of patients,
future multi-center studies would give detailed
information about the genetic influence of theses
SNPs among the community. In addition,
including assessment of serum cytokine levels in
next studies could clarify their relation to these
SNPs.

CONCLUSION

In conclusion, our study reveals a significant
association between the T alleles of IL-/4-511 and
IL-10-819 and the risk of gastritis, PU and GC
especially with H. pylori infection. The co-
presence of these two SNPs in H. pylori patients
significantly increased the risk of gastric
pathology in our patients. We could not relate
TNF-a-308 SNP to the studied disorders, except
for gastritis in H. pylori infected patients. Further
analysis on larger samples would clarify the exact
roles of these cytokine gene polymorphisms in
gastric diseases.

Conflicts of interest: None

Funding: This research did not receive any fund
from any agency.

Ethical considerations: The study was approved
by the Ethical Committee of Faculty of Medicine,
Zagazig University and a written informed
consent form was signed by each participant.

REFERENCES

1. Kusters JG, van Vliet AH, Kuipers EJ.
Pathogenesis of Helicobacter pylori infection. Clin
Microbiol Rev 2006; 19(3): 449-90.

2. larc working group on the evaluation of
carcinogenic risks to humans. Schistosomes, liver
flukes and helicobacter pylori. Monogr Eval
Carcinog Risks Hum 1994; 61: 1-241.

3. Hwang IR, Kodama T, Kikuchi S, Sakai K,
Peterson LE, Graham DY, et al. Effect of
interleukin 1 polymorphisms on gastric mucosal
interleukin 1beta production in Helicobacter pylori
infection. Gastroenterology 2002; 123:1793-1803.

4. Kurata JH, Nogawa AN. Meta-analysis of risk
factors for peptic ulcer. Non-steroidal anti-
inflammatory drugs, helicobacter pylori, and
smoking. J Clin Gastroenterol 1997; 24: 2-17.

5. Brubaker RR. Mechanisms of bacterial virulence.
Annu Rev Microbiol 1985; 39: 21-50.

6. Miftahussurur M, Yamaoka Y. Helicobacter pylori
virulence genes and host genetic polymorphisms as
risk factors for peptic ulcer disease. Expert Rev
Gastroenterol Hepatol 2015; 1-13.

7. lzzotti A, Durando P, Ansaldi F, Gianiorio F,
Pulliero A. Interaction between Helicobacter
pylori, diet, and genetic polymorphisms as related
to non-cancer diseases. Mutat Res 2009; 667:142-
157.

8. Santos JC, Ladeira MSP, Pedrazzoli Jr J, Ribeiro
ML. Relationship of IL-1 and TNF-a
polymorphisms with Helicobacter pylori in gastric
diseases in a Brazilian population. Braz J Med Biol
Res 2012; 45: 811-817.

9. Persson C, Engstrand L, Nyrén O, Hansson LE,
Enroth H, Ekstrom AM, et al. Interleukin 1-beta
gene polymorphisms and risk of gastric cancer in
Sweden. Scand J Gastroenterol 2009; 44: 339-345.

10. Shibata J, Goto H, Arisawa T, Niwa Y, Hayakawa
T, Nakayama A, et al. Regulation of tumour
necrosis factor (TNF) induced apoptosis by soluble
TNF receptors in Helicobacter pylori infection. Gut
1999; 45(1): 24-31.

11. Machado JC, Figueiredo C, Canedo P, Pharoah P,
Carvalho R, Nabais S, et al. A proinflammatory
genetic profile increases the risk for chronic
atrophic  gastritis and gastric  carcinoma.
Gastroenterology 2003; 125(2): 364-371.

12. Curfs JH, Meis JF, Hoogkamp-Korstanje JA. A
primer on cytokines: sources, receptors, effects,
and inducers. Clin Microbiol Rev 1997; 10(4):742-
80.

13.Ramis IB, Vianna JS, Goncalves CV, Groll A,
Dellagostin  OA, Almeida da Silva PE.
Polymorphisms of the IL-6, IL-8 andIL-10 genes
and the risk of gastric pathology in patients infected
with Helicobacter pylori. J Microbiol Immun Infect
2015; 50:153-159.

14. Wroblewski LE, Peek Jr RM, Wilson KT.
Helicobacter pylori and gastric cancer: factors that
modulate disease risk. Clin Microbiol Rev 2010;
23: 713e39.

Pasha et al., Afro-Egypt J Infect Endem Dis 2020; 10(4):397-406
https://aeji.journals.ekb.eg/
http://mis.zu.edu.eg/ajied/home.aspx



15. Akdogan RA, Ozgur O, Gucuyeter S, Kaklikkaya
N, Cobanoglu U, Aydin F. A pilot study of
Helicobacter pylori genotypes and cytokine gene
polymorphisms in reflux oesophagitis and peptic
ulcer disease. Bratisl Lek Listy 2014; 115:221e8.

16. Kumar S, Kumari N, DeviMittal R, Mohindra S,
Uday C. Ghoshal A. Association between pro-(IL-
8) and anti-inflammatory (IL-10) cytokine variants
and their serum levels and H. pylori-related gastric
carcinogenesis in northern India. Meta Gene 2015;
6: 9-16.

17.Poon SK, Chang CS, Su J, Lai CH, Yang CC, Chen
GH, et al. Primary resistance to antibiotics and its
clinical impact on the efficacy of Helicobacter
pyloril ansoprazole-based triple therapies. Aliment
Pharmacol Ther 2002; 16: 291-296.

18. diGiovine, FS, Takhsh E, Blakemore Al, Duff GW.
Single base polymorphism at -511 in the human
interleukin-1 beta gene (IL1 beta). Human
Molecular Genetics 1992; 1:450.

19. Wilson AG, diGiovine, FS, Blakemore Al, Duff
GW. Single base polymorphism in the human
tumour necrosis factor alpha (TNF alpha) gene
detectable by Nco | restriction of PCR product.
Hum Mol Genet 1992; 1:353.

20.Cheng HH, Chang CS, Wang HJ, Wang WC.
Interleukin-1beta and -10 polymorphisms influence
erosive reflux esophagitis and gastritis in
Taiwanese patients. J Gastroenterol Hepatol 2010;
25:1443e51.

21.Saijo Y, Yoshioka E, Fukui T, Kawaharada M, Sata
F, Sato H, et al. H pylori seropositivity and cytokine
gene polymorphisms. World J Gastroenterol 2007;
13:4445-4451.

22.Martinez-Carrillo DN, Garza-Gonzédlez E,
Betancourt-Linares R, M@dnico-Manzano T,
Antlnez-Rivera C, Romén-Roméan A, et al.
Association of IL1B -511C/-31Thaplotype and
Helicobacter pylori vac A genotypes with gastric
ulcer and chronic gastritis. BMC Gastroenterol
2010; 10: 126.

23. ElI-Omar EM, Carrington M, Chow WH, McColl
KE, Bream JH, Young HA, et al. Interleukin-1
polymorphisms associated with increased risk of
gastric cancer. Nature 2000; 404: 398-402.

24.Ramis 1B, Vianna JS, Bartolomeu-Halicki PC, Lara
C, Tadiotto TF, JodoMaciel JB, et al. Relationship
of interleukin-1B  gene  promoter region
polymorphism with Helicobacter pylori infection
and gastritis. J Infect Dev Ctries 2015; 9(10):1108-
1116.

25.Ren H, Wen L, Geng Y, Huang JB, Liu JF, Shen
DY, et al. Association between IL-1B gene
polymorphisms and Helicobacter pylori infection:
A meta-analysis. Microb Pathog 2019; 137.

26.Takagi A, Deguchi R, Kobayashi K, Miwa T.
Cytokine expressions and H. pylori-associated
gastric mucosal lesion. Keio J Med 2002; 51(2):51-
52.

27.Neto AC, Rasmussen LT, de Labio RW, de Queiroz
VF, Smith MAC, Viani GA, et al. Gene
polymorphism of interleukin 1 and 8 in chronic
gastritis patients infected with Helicobacter pylori.
J Venom Anim Toxins Incl Trop Dis 2014; 20:17.

28.YuJ, Zeng Z, Wang S, Tian L, Wu J, Xue L, et al.
IL-1B-511 polymorphism is associated with
increased risk of certain subtypes of gastric cancer
in Chinese: a case-control study. Am J
Gastroenterol 2010; 105: 557-564.

29.Martinez T, Hernandez-Suarez G, Bravo MM,
Trujillo E, Quiroga A, Albis R, et al. Association of
interleukin-1 genetic polymorphism and Cag A
positive Helicobacter pylori with gastric cancer in
Colombia. Rev Med Chil 2011; 139: 1313-1321.

30.Camargo MC, Mera R, Correa P, Peek RM Jr,
Fontham ET, Goodman KJ, et al. Interleukin-1beta
and interleukin-1 receptor antagonist gene
polymorphisms and gastric cancer: a meta-analysis.
Cancer Epidemiol Biomarkers Prev 2006; 15:
1674-1687.

31.Yamada S, Matsuhisa T, Makonkawkeyoon L,
Chaidatch S, Kato S, Matsukura N. Helicobacter
pylori infection in combination with the serum
pepsinogen I/l ratio and interleukin- lbeta-511
polymorphisms are independent risk factors for
gastric cancer in Thais. J Gastroenterol 2006; 41.:
1169- 1177.

32. Matsukura N, Yamada S, Kato S, Tomtitchong P,
Tajiri T, Miki M, et al. Genetic differences in
interleukin-1 beta polymorphisms among four
Asian populations: an analysis of the Asian paradox
between H. pylori infection and gastric cancer
incidence. J Exp Clin Cancer Res 2003; 22:47-55.

33. Lee SG, Kim B, Choi W, Lee I, Choi J, Song K.
Lack of association between pro-inflammatory
genotypes of the interleukin-1 (IL-1B -31 C/+ and
IL-1RN *2/*2) and gastric cancer/ duodenal ulcer
in Korean population. Cytokine 2003; 21: 167-171.

34.Rad R, Dossumbekova A, Neu B, Lang R, Bauer S,
Saur D, et al. Cytokine gene polymorphisms
influence mucosal cytokine expression, gastric
inflammation, and host specific colonization during
Helicobacter pylori infection. Gut 2004; 53:1082-
1089.

35.He BS, Pan YQ, Xu YF, Zhu C, Qu LL, Wang SK.
Polymorphisms in Interleukin-1B (IL-1B) and
Interleukin 1 Receptor Antagonist (IL-1RN) Genes
Associate with Gastric Cancer Risk in the Chinese
Population. Dig Dis Sci 2011; 56:2017-2023.

36. Kimanga AN. IL-1B -511Allele T and IL-1RN-L/L
Play a Pathological Role in Helicobacter Pylori
Disease outcome in the African Population. Ethiop
J Health Sci 2010; 22(3):163-1609.

Pasha et al., Afro-Egypt J Infect Endem Dis 2020;10(4):397-406
https://aeji.journals.ekb.eg/
http://mis.zu.edu.eg/ajied/home.aspx



37.Fox JG, Wang TC: Inflammation, atrophy, and
gastric cancer. J Clin Invest 2007; 117:60-69.

38. Baghel K, Srivastava RN, Chandra A, Angarwal J.
TNF-alpha, IL-6, and IL-8 cytokines and their
association with TNFalpha-308 G/IA
polymorphism and postoperative sepsis. J
Gastrointest Surg. 2014; 18(8): 1486-94.

39. Qidwai T, Khan F. Tumour necrosis factor gene
polymorphism and disease prevalence. Scand J
Immunol 2011; 74(6): 522-547.

40. Lindstrom E, Lerner UH, Hakanson R. Isolated rat
stomach ECL cells generate prostaglandin E (2) in
response to interleukin-1 beta, tumor necrosis
factor-alpha and bradykinin. Eur J Pharmacol
2001; 416:255-263.

41. Kulmambetova GN, Imanbekova MK, Logvinenko
AA, Sukashev AT, Filipenko ML, Ramanculov
EM. Association of Cytokine Gene Polymorphisms
with Gastritis in a Kazakh Population. Asian Pac J
Cancer P 2014; 15.

42.Essadik A, Jouhadi H, Rhouda T, Nadifiyine S,
Kettani A, Maachi F. Polymorphisms of Tumor
Necrosis Factor Alpha in Moroccan Patients with
Gastric  Pathology New  Single-Nucleotide
Polymorphisms in TNF-a—193 (G/A) A. Mediators
Inflamm 2015; Article ID 143941.

43. Zabaglia LM, Ferraz MA, Pereira WN, Orcini WA,
de Labio RW, Neto AC, et al. Lack of association
among  TNF-a  gene  expression, -308
polymorphism (G > A) and virulence markers of
Helicobacter pylori. Journal of Venomous Animals
and Toxins including Tropical Diseases 2015;
21:54.

44.Yang JP, Hyun MH, Yoon JM, Park MJ, Kim D,
Park S. Association between TNF-a-308 G/A gene
polymorphism and gastric cancer risk: a systematic
review and meta-analysis. Cytokine 2014;
70(2):104-114.

45. Bounder G, Jouimyi MR, Boura H, Touati E,
Michel V, Badre W, et al. Associations of the -
238(G/A) and -308(G/A) TNF-a Promoter
Polymorphisms and TNF-a Serum Levels with the
Susceptibility to Gastric Precancerous Lesions and
Gastric Cancer Related to Helicobacter pylori
Infection in a Moroccan Population. Asian Pac J
Cancer P 2020; 21(6):1623-1629.

46. Bidwell J, Keen L, Gallagher G, Kimberly R,
Huizinga T, McDermott MF, et al. Cytokine gene
polymorphism in human disease: on-line databases.
Genes Immun 1999; 1:3-19.

47.Howell WM, Rose-Zerilli MJ. Interleukin-10
polymorphisms,  cancer  susceptibility  and
prognosis. Familial Cancer 2006; 5:143-149.

48. Chiurillo MA. Role of gene polymorphisms in
gastric cancer and its precursor lesions: current
knowledge and perspectives in Latin American
countries. World J Gastroenterol 2014; 20:
4503e15.

49.Negovan A, lanca M, Fulop E,Banescu C.
Helicobacter pylori and cytokine gene variants as
predictors of premalignant gastric lesions. World J
Gasteroenterol 2019; 25(30): 4105-4124.

50. Assis S, Marques CR, Silva TM, Costa RS, Maria
N, Neves A, et al. IL10 Single Nucleotide
Polymorphisms are Related to Upregulation of
Constitutive IL-10 Production and Susceptibility to
Helicobacter pylori Infection. Helicobacter 2014;
19: 168-173.

51. Achyut BR, Tripathi P, Ghoshal UC, Moorchung
N, Mittal B. Interleukin-10 (-819 C/T) and Tumor
Necrosis Factor-a (-308 G/A) Gene Variants
Influence  Gastritis and Lymphoid Follicle
Development. Dig Dis Sci 2008; 53:622-629.

52.Rezaeishahmirzadi M, Rad NM, Kalantar M,
Ayatollahi H, Shakeri S, Sheikhi M, et al. The
association of gastritis and peptic ulcer with
polymorphisms in the inflammatory-related genes
il-4 and il-10 in Iranian population. Iran J Pathol
2018; 13(2): 229-236.

53.Teresa F, Serra N, Capra G, Mascarella C,
Gagliardi C, Di Carlo P, et al. Helicobacter pylori
and Epstein—Barr Virus Infection in Gastric
Diseases: Correlation with IL-10 and IL1RN
Polymorphism J Oncol 2019; Article ID 1785132.

54. Xue H, Lin B, AnJ, Zhu Y, Huang G. Interleukin-
10-819 promoter polymorphism in association
with gastric cancer risk. BMC Cancer 2012;12:
102.

55.55Kim J, Cho YA, Choi 1J, Lee YS, Kim SY, Shin
A, et al. Effects of Interleukin-10 Polymorphisms,
Helicobacter pylori Infection, and Smoking on the
Risk of Non-cardia Gastric Cancer. PLoS ONE
2012;7(1):e29643.

56.56Martinez-Campos C, Torres-Poveda K,
Camorlinga-Ponce M, Flores-Luna L, Maldonado-
Bernal C, Madrid-Martina V, et al
Polymorphisms in IL-10 and TGF-B gene
promoter are associated with lower risk to gastric
cancer in a Mexican population. BMC cancer
2019; 19:453.

Pasha et al., Afro-Egypt J Infect Endem Dis 2020; 10(4):397-406
https://aeji.journals.ekb.eg/
http://mis.zu.edu.eg/ajied/home.aspx



