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Introduction  

Gastric cancer (GC) has become the second cause of death 

around the world, affecting approximately one million people 

each year. Despite the significant geographical variations in 

incidence, GC is now the fourth most common cancer 

worldwide. Many factors including gastric precursor lesions, 

Helicobacter pylori infection, and genetic polymorphisms, 

have been linked to GC.1 The heterogeneity of genetic and 

malignant phenotypes within each type of cancer makes 

cancer diagnosis and treatment incredibly challenging.2 

Furthermore, in clinical practice, variability in the efficacy 

and toxicity of anticancer agents in patients is a major issue.3,4 

Nonspecific therapeutic approaches can lead to chemo-

resistance, which results in either increasing chemotherapy 

dosage with increasing the chance of toxicity or rendering 

patients intolerable for treatment. In consequence, a stronger 

inflammatory response by the host may alter the risk of 

GC.3,5 Furthermore, 5-fluorouracil (5-FU) has long been used 

to treat gastrointestinal cancers. According to the research, 

low-dose Cisplatin (CDDP) and continuous venous infusion 

of 5-FU (low-dose FP therapy) have additive or synergistic 

antitumor effects in experimental case.6 Previous research 

revealed more information about the links between the 

polymorphism of various proinflammatory factors and GC. 

Tumour necrosis factor-α (TNF-α) gene is a powerful immuno- 

modulator and pro-inflammatory cytokine that mediates a 

variety of pathological processes that have been linked to the 

severity of various immuneregulated diseases such as 

autoimmune diseases and transplantation. This gene is found 

on chromosome 6p21.3 in the MHC region, which contains 

highly polymorphic sequences. TNF-α has a huge number of 

polymorphisms.7 The entire human (TNF-α) gene size is 

2.76 kb of DNA and contains four exons sequences and 

three introns8,9 as well as five balletic single-nucleotide 

polymorphisms (SNPs) in the promoter region: G-238A, G-

308A, C-857T, C-863A, and T-1031C.10 

SNPs within TNF-α have the capacity to cause changes in 
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the structure of the regulatory sites, which can directly alter 

the production, function, and regulation of TNF-α.9 TNF-

expression significantly increased in the sera of people with 

advanced GC.11 The aim of this study was to investigate the 

effect of -1031 T/C polymorphism in the TNF-α concentration, 

distribution of -1031 genotypes within patients under treatment 

with 5-FU plus Cisplatin, patients without treatment as well 

as healthy control, and with the association between different 

genotypes and allele frequency on the incidence GC disease. 

 

Materials and Methods 

Groups of Study 

Blood samples were collected from patients with GC from 

November 2019 until July 2020 under the supervision of an 

oncologist. The plan and sampling protocol were reviewed 

and approved by the ethical committee of the university of 

Babylon/ College of Science along with the Department of 

Middle Euphrates Cancer Center in Kufa. The sampling was 

carried out by collecting 108 blood samples: 36 samples from 

patients with a confirmed diagnosis of gastritis carcinoma, 

under treatment of a 5-FU drug plus Cisplatin. Twenty 

samples from patients without treatment and (52) samples of 

control group from healthy individuals with no previous 

history or clinical confirmation of gastritis carcinoma or any 

other type of cancer were considered in the present study. 

The age of the patients admitted to the Middle Euphrates 

Cancer Center were in the range of 23-80 years, whereas 

healthy control groups were in the range of 20-76 years old. 

 

Sample Preparation 

About 5 ml of whole blood were collected from all study 

participants and then were subdivided into two groups. In 

the first group, 2 ml of blood was collected into EDTA tube 

and kept in a freezer until the onset of gDNA extraction.12,13  

For the second group of samples, 3 ml of fresh blood were 

centrifuged for 15 min at 6000 rpm and the serum was 

frozen  at -20 °C until use for the immunological tests.13 

 

TNF-α Quantity Assay by ELISA 

Samples were quantified by using the Human TNF-α ELISA 

Kit, (Bioassay Technology Laboratory- China Company, 

Shanghai) according to the manufacturer’s instructions. 

 

Genotyping Analysis 

Extraction of Genomic DNA  

DNA extraction kit (Wizbiosolution, Korea) was used to extract 

the genomic DNA from 1 ml of the frozen whole blood in 

EDTA tubes. 

 

Genotyping of -1031 Sequences Through TNF-α Promoter 

Region 

The target sequence of the -1031 TNF-α gene promoter region 

was amplified by Polymerase Chain Reaction (PCR) with 

primers: forward (5'-TATGTGATGGACTCACCAGG-3) and 

reverse (5'-CCTCTACATGGCCCTGTCTT-3). Amplification 

conditions were set as following: an initial denaturation at 

94 °C for 3 min followed by 30 cycles of denaturation at 94 °C 

for 30 sec, annealing at 61 °C for 1 min, and extension at 72 °C 

for 1 min. PCR product was visualized by electrophoresis in 

2% agarose gel containing 0.2 ul ethidium bromide. The 

amplified product was digested by using BbsI restriction 

enzyme (300 units) for 2 h, then analyzed in 3% agarose gel 

electrophoresis via UV transilluminator compared with uncut 

PCR product. 

 

Statistical Analysis 

Statistical analysis was carried out using SPSS software 

version 26. Deviations in the distribution of categorical 

variables of allelic and genotypic frequencies in rs1799964 

polymorphism were evaluated by chi-square test between 

patients and controls. Odds ratio identified the danger factors 

of GC with 95% confidence interval (CI), and p values under 

0.05 were considered statistically significant in all calculations. 
 

Results 

DNA Extraction and Genotyping 

Details for PCR products are shown in Figure 1. Digestion 

product for -1031 region by using BbsI distinguished two 

fragments with sizes 251 and 13 bp for the (T/T) wild type. 

However, three band sizes (180, 71, 13 bp) were achieved 

in the (C/C) homozygous SNP and bands with sizes 251, 

180, 71, and 13 bp were identified for the heterozygous 

genotype (T/C) (Figure 2). 

The genotypes of T>C rs1799964 for all participants are 

shown in Table 1. The frequency of wild (T/T) genotype 

was 82, 73 and 72% in the samples of healthy control, patients 

under treatment, and patients without treatment, respectively 

compared with the other genotypes (T/C and C/C) and it 

was more abundant in the control group. From the Chi-

square (data of the p value and odds ratio), there was no 

significant association between the rs1799964 genotypes 

and increased risk of GC. However, high risk (OR.) was 

detected within different models (codominant heterozygous, 

recessive, and dominant) among different groups of samples. 

In addition, no relationship was found between T, C alleles 

and the risk of GC. 

 

Relation Between TNF-α (-1031) Concentration Level and 

Genotypes Variation 

This study included a comparison for the effects of different 

genotypes (T/T, T/C, and C/C) on the TNF-α concentration, 

collectively or within different groups of samples. The rates 

of TNF-α concentration increased significantly in heterozygous 

(T/C) and homozygous (T/T) genotypes in patients without 

treatment (p = 0.0143) (Table 2) and it was significantly 

high in healthy control samples (p = 0.0003). In contrast,  
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Figure 1. Gel Electrophoresis of PCR Products for -1031 TNF-α Gene Promoter Region. DNA fragments (264 bp) were analyzed compared with 100 bp 

ladder. Samples run in 3% agarose, at 85 V for 1 h. 

 

 

 
Figure 2. Gel electrophoresis for the -1031 TNF- α after digestion with BbsI restriction enzyme. Band size 251 bp are T/T wild type including 3, 5, 6, 

8, 9, 11, 12, 13, 14, 16, and 17 lanes. Lane 7 with 180 and 71 bp bands sizes represent C/C homo SNP. T/C was achieved bands with 251 ,180, 

and 71 bp sizes including 2, 4, 10, and 15 lanes. The digested products were compared with uncut (264 bp) PCR product in 1 and 18 lanes. Band  

13 was lost during electrophoresis from all digested PCR product. DNA fragments size were analyzed comparing with 100 bp ladder. Samples were 

ran at 3% agarose and 85 V for 1 h. 

 

there were non- substantial differences (p = 0.1083) in the 

TNF-α concentrations between different genotypes in patients 

under treatment with chemotherapy. TNF-α concentrations 

were also compared in different genotypes among three 

types of samples. Results revealed that the dominant effect 

was for the T/C heterozygous genotype in healthy controls 

compared with the other groups. Table 2 reveals the average 

and standard error for the TNF-α concentrations within 

three genotypes in different groups. 

 

Discussion 

The findings of different studies on the association between -

1031 TNF-α gene polymorphism and disease incidence are 

variable in conclusions due to geographical variation besides 

the difference in the volume of the collected  samples.14 In 

this study, the homozygous wild genotype (T/T) was more 

frequent compared with other genotypes (homozygous mutant 

(C/C) and heterozygous (T/C), among different groups of 

samples. These observations are highly agreed with the 

genotyping results of -1031 promoter region by Sakamoto.15 

The findings of this study are consistent with the results 

achieved by Zhang14 and Baradaran Ghavami11 that showed 

non-significant association between TNF-α -1031 polymorphism 

and GC when patients and the healthy control groups were 

compared. However, controversial findings have been 

reported on different types of cancers: TNF‐α ‐1031 C allele is 

relevant with an increased risk for gastric ulcer development.16 

Moreover, Yang17 revealed that no significant relation were 

achieved among the polymorphisms in TNF-α -308, -238, 

-857, -863, -1031, -1210 sequences and the incident of 

Breast Cancer (BC) in overall population.17,18 Polymorphism 

in -1031 T/C TNF-α promoter region has been approved in 

many previous studies to influence in TNF-α concentration 

in different ways depending on the size of their effect. In this 

study, protein concentration was evaluated among different 

genotypes (T/T and T/C) associated with different samples. 

Enzyme-Linked Immunosorbent Assay (ELISA) technique 

has been adapted for all samples to quantify TNF-α level in 

serum of patients and healthy control as a pro-inflammatory 

factor leading to induce immunological response and thus  
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Table 1. Value of Odd Ratio and p value via Chi-square Test to TNF-α (-1031) Promoter Region of Patients with Treatment, Without Treatment, 

and Healthy Control 

Variables Genotype 

Percentage of 

Patients 

(with/without) 

Percentage of 

Control (+/-) 
Comparison OR (95% CI) p value Chi–Square 

A
-
 
T
N

F
-
α

 
1
0

3
1

 

P
a
t
i
e
n
t
s
 
t
r
e
a
t
e
d
 
v
s
.
 
p
o
s
i
t
i
v
e
 
 

c
o
n
t
r
o
l
 

Codominant model 

(T/T) 73 72% T/T    

(C/C) 2 0 T/T VS. C/C 0.68 (0.55-0.84) 0.69 0.45 

(T/C) 23 27% T/T VS. T/C 1.19 (0.33-4.28) 0.51 0.07 

Recessive model 
26 

2 

27% 

0 

T/C+ C/C VS. 

C/C 
1.50 (1.04-2.14) 0.68 0.48 

Dominant model 
26 

73 

27% 

72% 

T/C+C/C VS. 

T/T 
0.92 (0.26-3.27) 0.57 0.13 

Allele frequency 
65 31% T 

0.95 (0.30-2.98) 0.59 0.07 

11 5% C 

B
-
T
N

F
-
α

 
1

0
3

1
 

P
a
t
i
e
n
t
s
 
t
r
e
a
t
e
d
 
w

i
t
h
 
 

c
h
e
m

o
t
h
e
r
a
p
y
 
v
s
.
 
n
e
g
a
t
i
v
e
 
 

c
o
n
t
r
o
l
 

Codominant model 

(T/T) 73 82% T/T    

(C/C) 2 0 T/T VS. C/C 0.50( 0.38 – 0.65) 0.50 0.98 

(T/C) 23 17% T/T VS. T/C 0.66( 0.20 – 2.21) 0.34 0.47 

Recessive model 
26 

2 

17% 

0 

T/C+ C/C VS. 

C/C 
1.60( 1.09 – 2.33) 0.64 0.58 

Dominant model 
26 

73 

17% 

82% 

T/C+C/C VS. 

T/T 
1.66( 0.53 – 5.20) 0.27 0.78 

Allele frequency 
65 62% T 

0.57( 0.19 – 1.64) 0.21 1.10 

11 6% C 

C
-
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-
α
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s
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n
e
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t
i
v
e
 
 

c
o
n
t
r
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l
 

 

Codominant model 

(T/T) 72 82% T/T    

(C/C) 0 0 T/T VS. C/C 0 0 0 

(T/C) 27 17% T/T VS T/C 0.55 (0.14-2.16) 0.30 0.72 

Recessive model 
27 

0 

17% 

0 

T/C+ C/C VS. 

CC 
0 0 0 

Dominant model 
27 

72 

17% 

82% 

T/C+C/C VS. 

T/T 
1.79 (0.46-6.97) 0.31 0.72 

Allele frequency 
31 62% T 

0.60 (0.17-2.12) 0.31 0.63 

5 6% C 
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(
n
e
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)
 
c
o
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Codominant model 

(T/T) 73 82% T/T    

(C/C) 1 0 
T/T VS. C/C 

 
0.59 (0.48-0.72) 0.60 

0.67 

 

(T/C) 25 17% T/T VS T/C 0.62 (0.21-1.83) 0.27 0.73 

Recessive model 
1 

26 

17% 

0 

T/C+ C/C VS. 

C/C 
0.71 (0.54-0.93) 0.72 0.39 

Dominant model 
26 

73 

17% 

82% 

T/C+C/C VS. 

T/T 
1.70(0.59-4.93) 0.23 0.98 

Allele frequency 

96 62% T 

0.58 (0.21-1.56) 0.19 1.17 

16 6% C 

 
Table 2. Means and Standard Divisions for TNF-α Concentration (pg/ml) Among Different Genotypes (T/T, T/C, and C/C) in Patients Treated with 

Chemotherapy, Patients without Treatment and Healthy Group 

Genotype Mean ± Std. Error 

95% Confidence Interval for Mean 

p value 

Lower Bound Upper Bound 

Patient with treatment 

T/T 146.0408 ± 14.65528 115.7240 176.3575 

0.1083 

T/C 170.5632 ± 28.22595 103.8195 237.3070 

Patients without treatment 

T/T 131.9815 ± 13.33480 102.9275 161.0356 

0.0143 

T/C 182.9546 ± 26.95149 108.1253 257.7839 

Healthy control 

T/T 289.4069 ± 13.15789 262.4091 316.4046 

0.0003 

T/C 348.5838 ± 30.58387 269.9655 427.2022 

All groups  203.3898 ± 11.43347 180.6608 226.1188 <0.0001 

 

may lead to the development of GC. On the other hand, the 

TNF-α concentration may be affected by chemotherapy 

usage for curing patients with stomach cancer. The level of 

TNF-α can be related to the stage of disease, as it increased 

in patients with the stage III and IV of cancer when 

compared with the stages I, and II,19,20 or increased due to 

the tumor size.21 The rates of TNF-α concentration increased 

significantly in heterozygous (T/C) genotypes in patients 
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without treatment and it was highly significant in healthy 

control samples compared with the other groups. The results 

were incompatible to some degree with previous studies. In 

2017, Nourian22 reported an increased TNF-α mRNA 

expression level observed in the C/C genotype of the ‑1031 

TNF-α gene polymorphism compared with the T/C and T/T 

genotypes (p<0.05).22 In 2018, results from Powrózek's 

study23 indicated that C/C individuals had the highest TNF-α 

plasma level among the studied cases and showed a higher 

significant risk of the early death incidence compared to 

other genotype carriers. 

 

Conclusion 

The genotyping study through RFLP Technique and allele 

frequency measurement revealed that the homozygous wild 

genotype (T/T) was more frequent compared with other 

genotypes in different groups of this study. However, TNF-α 

concentration significantly increased in heterozygous (T/C) 

genotypes. Also, non-significant differences in TNF-α concentration 

were detected among different genotypes in gastric carcinoma 

patients under treatment of chemotherapy. 
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