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ORIGINAL RESEARCH
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ABSTRACT
Background: Gastric and esophageal cancers are 2 of the most prevalent cancer types worldwide.
Polymorphisms in the genes that code the methylenetetrahydrofolate reductase (MTHFR) enzyme
increase the formation of both cancer types. In this study, it was aimed to research the relation-
ship between the existence of MTHFR C677T and A1298C polymorphisms in patients with gastric
and esophageal cancer and the lifespans of patients.
Methods and Materials: This prospective study was performed at Van Yuzuncu Yil University.
Included in the study were 30 patients with esophageal tumors, 70 patients with gastric tumors,
and 61 healthy volunteers. From each of the patients, 5mL of blood was drawn. DNA was isolated
via kits with spin-column technology.
Results: It was concluded that the risk of developing gastric cancer was 4.13 times higher in indi-
viduals who had the AC genotype of the A1298C polymorphism when compared to those who
had the AA genotype, while the risk was 2.91 times higher in individuals who had the CC geno-
type when compared to those who had the AA genotype (P¼ 0.001, P¼ 0.027). Carriers of the AC
genotype of the A1298C polymorphism had 2.89 times higher risk of developing esophageal can-
cer when compared to those who had the AA genotype (P¼ 0.033). It was determined that indi-
viduals who had the 1298 CC genotype were not at higher risk of developing esophageal cancer
when compared to those with the AA genotype (P¼ 0.863). It was concluded that individuals who
had the TT genotype of the C677T polymorphism were not at higher risk of developing gastric
and esophageal cancers when compared to those who had the 677CC genotype (P> 0.05). There
was no difference in terms of the life spans of the patients with regards to the geno-
types (P> 0.05).
Conclusion: The results showed that the A1298C polymorphism on the MTHFR gene can be a risk
factor for gastric and esophageal cancer in eastern Turkey. These polymorphisms may have no
effect on the life spans of the patients.
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Introduction

Gastric cancer is the fifth most prevalent cancer type in the
world. However, it is ranked third for cancer-related deaths
[1]. Generally, it is 2 times more prevalent in males than in
females and it is more prevalent in the elderly population.
Worldwide, it is more common in far eastern countries,
such as China and Japan. In Turkey, it is more common in
eastern provinces [2,3]. Despite the failure of understanding
its complete etiology, it is known that dietary, genetic, and
environmental factors are the most important risk factors
[4]. Since gastric cancers show their symptoms fairly late,
they are in an advanced stage when diagnosed and usually
have a bad prognosis. Therefore, realizing early diagnosis
methods and new treatment options are quite important.

Esophageal cancer is similar to gastric cancer in many
ways. It is more prevalent in males, it shows its symptoms

late, and spreads quickly, which leads to a diagnosis at an
advanced stage. When all types of cancers are considered,
esophageal cancer is the 8th most prevalent. However, it
ranks higher in cancer-related deaths due to its high mortal-
ity rate. The 5-year survival rate is around 5%–15% [5]. Just
like gastric cancer, the prevalence of esophageal cancer
shows geographical differences and it is more prevalent in
eastern societies [6]. Although diet holds an important pos-
ition in its etiology, genetic predisposition is also quite
important in the formation of esophageal cancer [7].

Methylenetetrahydrofolate reductase (MTHFR), which is
the most important enzyme of folate metabolism and con-
sists of 656 amino acids, converts 5,10 methylenetetrahydro-
folate (5,10-methylene THF) into 5-methyl tetrahydrofolate
(5-methyl THF). 5-methyl THF provides the necessary
methyl group for DNA methylation, methionine synthesis,
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and remethylation of homocysteine. As 5,10-methylene THF
converts into 5-methyl THF, it simultaneously oxidizes into
10-formyl THF, which ensures purine synthesis [8]. Any
polymorphism or mutation on the gene coding the MTHFR
enzyme causes a reduction in the activity of this enzyme. In
serious cases of MTHFR enzyme deficiency, substrates in
the MTHFR pathways accumulate, nucleic acid synthesis is
affected, and hyperhomocysteinemia and homocystinuria
occur due to the reduction in the amount of methyl neces-
sary for biochemical events [9]. As a result of that, homeo-
stasis is disrupted, and stroke, thrombosis, peripheral
neuropathy, cardiovascular and cerebrovascular diseases are
observed [10]. The most prevalent polymorphisms seen on
the gene coding the MTHFR enzyme are C677T and
A1298C. The C677T polymorphism changes the 677th
nucleotide cytosine (C) into! thymine (T) in the gene cod-
ing the MTHFR enzyme. The A1298C polymorphism causes
the 1298th nucleotide to change from adenine (A) into !
cytosine (C) [11]. It has been shown that these polymor-
phisms cause a predisposition to many types of cancer,
including esophageal and gastric cancers, in addition to the
diseases mentioned above [12–14].

In addition to the studies showing that polymorphisms in
MTHFR cause a predisposition to cancer, there have also
been studies suggesting that polymorphisms may have a
protective effect oncancers, as well as studies suggesting
that polymorphisms have no effect. For example, in a meta-
analysis evaluating 17,469 cases, it was shown that the risk
of acute lymphoblastic leukemia (ALL) formation was lower
inindividuals with the C677T polymorphism [15]. In a
meta-analysis over oral cavity cancer patients, it was deter-
mined that the A1298C and C677T polymorphisms did not
form any risk factor [16]. All of these results showed that
the effects of MTHFR polymorphisms may show variability
depending on the type of cancer and population. Therefore,
determining the population-specific effects of MTHFR poly-
morphisms and discovering their effects on the development
of different types of cancers are substantially important.

In this study, it was aimed to determine the existence of
rs1801133/C677T and rs1801131/A1298C polymorphisms on
the MTHFR gene of patients with gastric and esophageal
tumors in Van Province, Turkey, and investigate the rela-
tionship between these polymorphisms and the lifespans of
the patients.

Material-method

Ethical approval

Ethical approval for the study was granted by the Van
Yuzuncu Yil University Clinical Research Ethics Committee
(24.10.2017/decision no.:07)

Study population

Included in this prospective study were 30 patients with
esophageal tumors and 70 patients with gastric tumors, who
were >18 years of age, resided in Van Province, and were

pathologically diagnosed and clinically followed at the Van
Yuzuncu Yil University Medical Faculty Hospital General
Surgery Clinic, between 2017 and 2019, in addition to 61
healthy volunteers without any family history of gastric or
esophageal tumors. Consent of all of the patients and
healthy volunteers were taken. Patients with isolated gastric
and esophageal tumors were included in the study, while
those without consent, with an uncertain diagnosis, and
those whose primary tumor was not gastric or esophageal
were excluded. Demographic properties, habits, type of
malignancy, chemotherapy and radiotherapy history, surgery
history, disease start dates, and dates of death of the patients
were determined. Dates of death of the patients were taken
from the official death notification system used nationwide
by scanning with identification number.

DNA isolation and genotyping

In the first phase,5mL of blood was taken from all of the
patients and volunteers. The drawn blood samples were pre-
served in 4 �C for a short period of time. In the second
phase, DNA isolation was achieved with kits that hadspin-
column technology. Amount and quality determination of
the obtained DNAs was realized using a nanodrop device.
DNAs without RNA and protein contamination were pre-
served at –80 �C until all of the samples were gathered.

Genomic DNA was isolated from peripheral blood mono-
nuclear cells using the GF-1 blood DNA extraction kit (Vivantis
Technologies, Malaysia) according to the manufacturer’s instruc-
tions. Cycle sequencing was used to genotype the MTHFR gene
polymorphisms. First, DNA fragments that included rs1801131
and rs1801133 regions were amplified by polymerase chain
reaction (PCR) reactions using the following primers:
exon 4 forward: 50TGAAGGAGAAGGTGTCTGCGGGA30,
reverse: 50AGGACGGTGCGGTGAGAGTG30; exon 7 for-
ward: 50CTTTGGGGAGCTGAAGG ACTACTAC30, reverse:
50-CACTTTGTGACCATTCCGGTTTG-30. A final reaction
volume of 25 mL of PCR contained 100 ng genomic DNA,
10pmol of each primer, PCR buffer with 1.5mM of MgCl2,
100mM of each dNTP, 10% dimethylsulfoxide and 0.5U of
Taq polymerase (Thermo Scientific, MA, USA). PCR was per-
formed on a ABI Veritithermal cycler (Thermo Scientific)
using the following conditions: 95 �C for 5min, followed by
35 cycles at 95 �C for 30 s, 59�C for 1min, and 72�C for 45 s,
and a final extension at 72�C for 5min.

PCR products were purified by the ExoSap reaction and
the Big dye-terminator sequencing kit (Applied Biosystems,
CA, USA) was used for the primers during amplification.
Sequencing fragments were detected by capillary electro-
phoresis using the ABI Prism 3130 DNA analyzer (Applied
Biosystems). Sequence chromatograms were analyzed by
Finch TV (Figures 1,2).

Statistical data analysis

Data were summarized as the mean ± standard deviation for
continuous variables, and frequencies (percentiles) for cat-
egorical variables. Student t test was used for independent
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patient and control group comparisons. Chi square test was
used for proportions and its counterpart, the Fisher exact
test, was used when the data were sparse. The survival esti-
mations were performed using the method of the Kaplan-
Meier algorithm and the mean survival time (lifespan) was
calculated with the related standard error. The Tarone-Ware

test was used to compare the overall survival times between
the groups depending on the pattern of censoring. The asso-
ciation between genes focused on being gastric or esophageal
cancer and was evaluated by multiple logistic regression ana-
lysis. Odds ratios and their confidence intervals were calcu-
lated. Cox proportional hazard model analyses were used to

Figure 2. Representative results for the sequencing analysis of the MTHFR gene rs1801131 polymorphism.

Figure 1. Representative results for the sequencing analysis of the MTHFR gene rs1801113 polymorphism.
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determine the effects of the genotypes on mortality. P< 0.05
was considered statistically significant and SPSS 15.0 for
Windows (IBM Corp., Armonk, NY, USA) was used for all
of the statistical analyses.

Results

Demographic properties of the patients in the study are
given in Table 1. Of the patients, 50 were female (50%), 50
were male (50%), and the mean age was 63 years. Of the
healthy volunteers, 31 were female (51%), 30 were male
(49%), and mean age was 63.78 years. All of the gastric can-
cers were adenocarcinoma and nearly all of the esophageal
tumor patients had squamous cell carcinomas (SCCs), which
were pathologically classified.

There was no statistically significant difference between
the patients and healthy volunteers in terms of gender, age,
and mean age (Table 2).

When the patients with gastric cancer and healthy volun-
teers were evaluated, it was determined that individuals
with the CT or TT genotype of C677T had no increased risk

of developing gastric cancer when compared to individuals
with the CC genotype (P¼ 0.633, P¼ 0.961, respectively)
(Table 3). The study revealed that the risk of developing gas-
tric cancer was 4.13 times higher in individuals who had the
AC genotype of C1298A when compared to those who had
the AA genotype, and this risk was found to be statistically
significant (P¼ 0.001). Additionally, it was determined that
the risk of developing gastric cancer was 2.91 times higher
in individuals who had the CC genotype when compared to
those who had the AA genotype (P¼ 0.027) (Table 4,
Figure 1).

Similar to gastric cancer, it was determined that having
the CT or TT genotype of C677T did not increase the risk
of developing esophageal cancer when compared to the CC
genotype (P¼ 0.324, P¼ 1.000, respectively) (Table 5).
Again, similar to gastric cancer, the risk of developingeso-
phageal cancer was 2.89 times higher in individuals who had
the AC of C1298A genotype when comparedto those who
had the AA genotype, and this risk was statistically signifi-
cant (P¼ 0.033). Differing from gastric cancer, it was deter-
mined that having the CC genotype did not increase the risk
of developing esophageal cancer when compared to the AA
genotype (P¼ 0.863) (Table 6, Figure 2).

Considering the controls separately from the patients
with gastric cancer and esophageal cancer, the genotype fre-
quency of C677T was 59% for CC, 26.2% for CT and 14.8%
for TT and the genotype frequency of A1298C was 55.7%
for AA, 26.2% for AC and 18% for CC.

According to the result of gastric cancer patients, the fre-
quencies of CC, CT and TT genotypes of C677T were 55.7%,
30% and 14.3% respectively. In the same patient group, we
detected the genotype frequencies of A1298C as 36.7%, 50%
and 13.3% for AA, AC and CC genotypes, respectively. Our
results showed that AC genotype frequency of A1298C

Table 1. Demographic properties of the patients and healthy volunteers.

Patients
Female

(n:50/50) n/%
Male

(n:50/50) n/%
Total

(n:100) n/%

Age �60 19/38 23/46 42/42
Age >60 31/62 27/54 58/58
Mean Age 63.04 63.15 63
Gastric cancer 32/46 38/54 70/70
Esophageal cancer 18/60 12/40 30/30
Surgery 28/56 22/44 50/50
Chemotherapy 15/30 13/26 28/28
Radiotherapy 6/12 7/14 13/13
Family history 17/34 12/24 29/29
Smoking 13/26 21/42 34/34
Alcohol 0/0 5/10 5/5

Healthy
volunteers

Female
(n:31/51) n/%

Male
(n:30/49) n/%

Total
(n:61) n/%

Age � 60 12/39 12/40 24/39
Age > 60 19/61 18/60 37/61
Mean Age 64.2 62 63.78

Table 2. Gender/age evaluation of the patients and healthy volunteers, and
evaluation of the mean age of the patients.

Variables Patient (n,%) Control(n,%) P-value

Gender Male 50 (%63.3) 29 (%36.7) 0.871
Female 50 (%61.0) 32 (%39.0)

Age �60 42 (%63.6) 24 (%36.4) 0.745
>60 58 (%61.1) 37 (%38.9)

Patients
Mean age/
mean ± SD n P-value

Esophageal ca 61.63 ± 11.90 30
Gastric ca 63.64 ± 13.60 70 0.733
Control 63.78 ± 12.87 61

Table 3. Rs1801133/C677T polymorphism in the MTHFR gene for the gastric
cancer patients and healthy volunteers.

95% CI

B Standard error Odds ratio Low High P-value

CC
CT 0.19 0.40 1.21 0.54 2.67 0.635
TT 0.02 0.51 1.02 0.37 2.80 0.961

Table 4. Rs1801131/A1298C polymorphism in the MTHFR gene for the gastric
cancer patients and healthy volunteers.

95% CI

B Standard error Odds ratio Low High P-value

AA
AC 1.41 0.42 4.13 1.81 9.43 0.001
CC 1.07 0.48 2.91 1.12 7.51 0.027

Table 5. Rs1801133/C677T polymorphism in the MTHFR gene for the esopha-
geal cancer patients and healthy volunteers.

95% CI

B Standard error Odds ratio Low High P-value

CC
CT 0.57 0.58 0.56 0.17 1.76 0.324
TT 0.00 0.62 1.00 0.29 3.39 1.000

Table 6. Rs1801131/A1298C polymorphism in the MTHFR gene for the
esophageal cancer patients and healthy volunteers.

95% CI

B Standard error Odds ratio Low High P-value

AA
AC 1.06 0.49 2.89 1.08 7.69 0.033
CC 0.11 0.67 1.12 0.29 4.25 0.863

4 E. ÖKSÜZ ET AL.



polymorphism was significantly higher in gastric cancer
patients compared to the control group (P¼ 0.002)
(Table 7).

In esophageal cancer patients, the frequencies of CC, CT
and TT genotypes of C677T were 66.7%, 16.7% and 16.7%,
respectively. The genotype frequencies of A1298C poly-
morphism in the same patient group were detected as 36.7%
for AA, 50% for AC and 13.3% for CC. We did not observe
any significant difference between esophageal cancer and
control group in genotype distributions of both polymor-
phisms (Table 7).

For a multivariate logistic regression model with both
genotypes included, it was observed that the C6777T poly-
morphism was ineffective when the A1298C polymorphism
is present. The same situation was also observed for gastric
cancer. In conclusion, the C6777T polymorphism had no
statistical significance for the risk of developing gastric and
esophageal cancer.

There was no statistically significant difference between
the CT and TT genotypes, and CC genotype, and between
the AC and CC, genotypes, andthe AA genotype in terms of
the mean lifespan of the patients with gastric and esophageal
cancer (P¼ 0.111, P¼ 0.587, P¼ 0.969, P¼ 0.689, respect-
ively) (Tables 8 and 9; Figures 3a–b, 4a–b).

Discussion

Gastric cancer holds an important position among all types
of cancer due to its high prevalence, as well as the fact that
it is responsible for approximately 10% of cancer-related
deaths. However, in recent years, its prevalence has

decreased notably, especially in regions where it is seen
commonly, such as Japan, due to the implementation of
early diagnosis methods. Smoking, alcohol, diets that com-
prise foods that are too salty and fatty with low amounts of
vegetables and fruits, lower socioeconomic status, obesity,
pernicious anemia, and Helicobacter pylori (HP) infection
are the most important risk factors [17]. HP infection is
common worldwide and especially causes distal-type gastric
cancer [18]. In addition to all of these well-known risk fac-
tors, genetic predisposition, such as an increase in the acti-
vation of miRNAs, which is responsible for tumor
formation, prognosis, and metastasis, and intracellular

Table 7. Genotype distributions of MTHFR gene polymorphisms in control,
gastric cancer and esophageal cancer patients.

n, (%) Control Gastric cancer p�
CC 36 (59.0) 39 (55.7)

C6777T CT 16 (26.2) 21 (30.0) 0.883
TT 9 (14.8) 10 (14.3)
AA 34 (55.7) 18 (25.7)

A1298C AC 16 (26.2) 35 (50.0) 0.002
CC 11 (18.0) 17 (24.3)

n, (%) Control Esophageal cancer p�
CC 36 (59.0) 20 (66.7)

C6777T CT 16 (26.2) 5 (16.7) 0.629
TT 9 (14.8) 5 (16.7)
AA 34 (55.7) 11 (36.7)

A1298C AC 16 (26.2) 15 (50.0) 0.085
CC 11 (18.0) 4 (13.3)

�Fisher’s Exact p value.

Table 8. Lifespans of the deceased patients according to their rs1801133/
C677T genotypes.

Diagnosis Rs1801133
Mean lifespan/

month
Standard
error

95% CI

Low High P-value

Gastric ca CC 27.11 2.74 21.73 32.48 0.111
CT 29.68 3.66 22.50 36.87
TT 16.62 5.46 5.90 27.34
Total 26.40 2.11 22.26 30.54

Esophageal ca CC 11.40 2.18 7.12 15.67 0.587
CT 21.33 7.07 7.46 35.20
TT 12.80 3.98 4.99 20.60
Total 13.44 2.19 9.15 17.73

Figure 3. Lifespans of the deceased patients according to their rs1801133/
C677T genotype. (a). Gastric ca rs1801133/C677T, (b). Esophageal ca;
Rs1801133/C677T (time: month).
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signaling pathways are other risk factors that have been par-
ticularly drawing attention. The reason genetic predispos-
ition has been drawing attention is the fact that the
prevalence of gastric cancer is particularly low in regions
where HP infections are prevalent [19]. It has been deter-
mined in various genetic studies that single nucleotide poly-
morphisms (SNPs) and mutations in several genes
responsible for HP, carcinogen metabolism, tumor suppres-
sion, deoxynucleotide synthesis, and DNA repair are risk
factors for gastric cancer [17]. One the most important of
these is SNPs on the gene coding the MTHFR enzyme
responsible for deoxynucleotide synthesis. Although there
have been many studies conducted indifferent parts of the
world showing that SNPs on the gene coding the MTHFR
enzyme are a risk factor for the formation of gastric cancer,

there have also been studies with different results. For
example, in a study conducted in Italy, it was determined
that the TT genotype of the MTHFR C677T polymorphism
caused a predisposition to gastric cancer and the A1298C
polymorphism did not increase the risk factor [20]. In a
study conducted in northwestern China on 681 patients
with gastric cancer, it was determined that the C677T poly-
morphism is a risk factor for gastric cancer [21]. In the
meta-analysis on gastric cancers in western and eastern soci-
eties, it was determined that the MTHFR C677T polymorph-
ism is a worldwide risk factor for gastric cancer and
contrarily, it was determined that the A1298C polymorphism
is a protective factor in eastern societies [22]. In a meta-ana-
lysis, it was determined that the C677T polymorphism did
not increase the risk for gastric cancer in Caucasian popula-
tions; however, it did weakly increase the risk factor for
Asian populations, contrary to the studies mentioned above
[12]. In a study conducted in Korea, it was determined that
the C677T and A1298C polymorphisms did not increase the
risk factor for gastric cancer, contrary to the studies showing
that SNPs on the MTHFR gene cause cancer [23]. In
another study conducted in Korea, it was determined that
the 677CT polymorphism was a protective factor against
gastric cancer [24]. Hence, the current study is quite import-
ant due to the fact that it is the first study, as far as is
known, to investigate the effects of the MTHFR polymor-
phisms on gastric cancer, which is seen more commonly in
the eastern region of Turkey. The findings of thisstudy
showed that the risk of developing gastric cancer was 4.1
times higher when the rs1801131/A1298C genotype was pre-
sent when compared to the AA genotype (P¼ 0.001). The
risk was 2.9 times higher with the rs1801131/C1298C geno-
type (P¼ 0.027). Contrary to other studies, the C677T poly-
morphism did not increase the risk of developing gastric
cancer. Again, another important aspect of this study was
suggesting, for the first time, that the A1298C polymorphism
may be a risk factor in the formation of gastric cancer, con-
trary to the studies mentioned above. As it can be inferred
from the studies mentioned above, the effects of the
MTHFR gene polymorphisms on cancer can be fairly varied
between different populations. Even so, as that was the case
in the current study, the existence of the polymorphism may
be a risk factor for one population while protective for
another. This difference can be caused by racial differences,
as well as the existence of HP infection, dietary habits, alco-
hol, smoking, environmental differences, or different SNPs
on the MTHFR and other genes. However, the results of the

Figure 4. Lifespans of the deceased patients according to their rs1801133/
A677C genotypes. (a). Gastric ca rs1801131/A1298C, (b). Esophageal ca
rs1801131/A1298C.

Table 9. Lifespans of the deceased patients according to their irs1801131/
A1298C genotypes.

Diagnosis Rs1801131
Mean lifespan/

months
Standard
error

95% CI

Low High P-value

Gastric ca AA 25.52 3.85 17.96 33.09 0.969
AC 27.07 3.16 20.87 33.27
CC 26.18 4.16 18.02 34.35
Total 26.40 2.11 22.26 30.54

Esophageal ca AA 15.33 4.36 6.78 23.88 0.689
AC 14.12 3.43 7.40 20.84
CC 9.25 1.31 6.67 11.82
Total 13.44 2.19 9.15 17.73
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current study showed that the reason that A1298C is a risk
factor was more likely to be racial differences, rather than
dietary or other habits. For example, family history was too
common to be ignored (34% female, 24% male), and alcohol
usage, which is an important risk factor for gastric cancer,
was quite low (0% female, 24% male). Similarly, the smoking
rate was not particularly high (26% female, 24% male).
Another different finding of this study was the fact that the
difference between the prevalence of gastric cancer in males
and females was quitelow, contrary to the worldwide statistic
showing that males are twice as likely to have gastric cancer
when compared to females (n: 38, n:32, respectively).
Different studies conducted country-wide that analyze all of
these data, are necessary.

The prevalence of esophageal cancer in southern and
eastern Africa and eastern Asia is nearly 16 times higher
when compared to western societies, central Africa, and cen-
tral America. In Turkey, it is more common in the eastern
region which includes Van Province, and the same is true
for gastric cancers. It is 3–4 times more common in males
when compared to females worldwide [25]. The most com-
mon type of esophageal cancer is SCCs, which often forms
in the middle-upper esophagus and is generally common in
eastern regions [26]. Although its etiology is not exactly
known, diets with a low amount of fresh vegetables and
fruits, and hot liquid intake (tea/coffee) are the most
important risk factors for eastern populations [27]. The
most important risk factors for western populations, which
have low prevalence for esophageal cancers, are smoking
and alcohol consumption. Obesity, gastroesophageal reflux,
smoking, and Barrett esophagus are other risk factors [28].
In addition to all of these risk factors, genetic disposition
has an important role in esophageal cancer as it also does
ingastric cancer. In a study conducted in China, it was
determined that variations on DNA repair pathways are a
risk factor for esophageal cancer [29]. In another study, it
was determined that SPNs on many different genes are an
important risk factor [30]. In addition to other genes, there
are many studies that have researched the SPNs on the
MTHFR coding gene and its effects on esophageal cancer.
In the aforementioned study conducted in Italy, it was
determined that the TT genotype of the C677T polymorph-
ism caused a predisposition to esophageal cancer, similar to
gastric cancer, and the A1298C polymorphism did not
increase the risk factor [20]. In another study conducted in
China, it was determined that the C677T polymorphism is a
risk factor for SCCs [31]. In a study conducted in northern
China, it was shown that the TT genotype of the C677T
polymorphism was a risk factor for SCCs [32]. As far as is
known, the current study is the first that researched the
relationship between esophageal cancer and gastric cancer,
and the MTHFR polymorphisms in the eastern region of
Turkey. This is especially important due to the fact that not
only is this the first study, but it also provides different
results than the other studies in the literature. In the current
study, it was determined that the C677T genotype did not
increase the risk of developing esophageal cancer like it does
for gastric cancer, contrary to the studies conducted in other

parts of the world. The risk of developing esophageal cancer
was 2.9 times higher in individuals who had the A1298C
genotypewhen compared to the AA genotype, similar to that
for gastric cancer (P¼ 0.033). However, it was determined
that having the 1298 CC genotype didnot increase the risk
of developing esophageal cancer, which differedfrom gastric
cancer (P¼ 0.863). Although the statistical significance seen
in heterozygote cases like AC was expected to be seen in
homozygote cases like CC, it was not observed in the cur-
rent study. This situation may have been caused by the low
number of esophageal cancer patients. This result must be
reinforced with studies done on a large number of patients
with esophageal tumors. The fact that the situation observed
on esophageal cancer patients was more or less similar to
that of the gastric cancer patients supported the idea that
racial differences unique to the region may have had a sig-
nificant contribution on cancer formation. Compatible with
the literature, almost all of the esophageal cancer patients
had SCCs. The diet style, which is a risk factor for SCCs, is
a common diet style on this region, such as vegetable and
fruit consumption is low in theregion. Again, the habit of
drinking hot tea, which is another risk factor, is very com-
mon. And again compatible with the literature, the amount
of patients with adenocarcinoma related to alcohol and
smoking, which is very prevalent in western regions, was
nearly non-existent (n:1). In addition to that, in thisstudy,
the number of females was higher than males, despite the
fact that esophageal cancer is more common in males when
compared to females worldwide (n:18, n:12, respectively).
This situation may have been caused from the fact that diet-
ary habits, like drinking hot tea, was more common in
females. In the meantime, the tradition of cooking bread
over awood fire was significantly common for the females
on theregion and this situation may have been a risk factor
for esophageal cancer. Again, unique to the gender effect on
esophageal cancer, the activity of SNPs may have been
increased or the females may have had an additional, differ-
ent SNP. More studies are necessary to reveal all of
these effects.

There have also been publications researching the effects
of SNPs on the MTHFR gene on the lifespan of cancer
patients. In a study conducted on patients with glioblastoma,
it is determined that the lifespan for the C677T polymorph-
ism TT genotype was shorter when compared to the other
genotypes and the A1298C genotype hadno effect on lifespan
[33]. In a study conducted in China on patients with gastric
cancer, it was determined that patients with the A1298C
polymorphism hada longer lifespan [34]. The findings herein
were different from these 2 studies. Neither of the polymor-
phisms had any effect on the lifespan of the patients with
gastric and esophageal cancer (P¼ 0.111, P¼ 0.587,
P¼ 0.969, and P¼ 0.689, respectively). However, only the
disease start dates and death dates of the patients were
recorded in the current study. Therefore, it should not be
forgotten that the ages of the patients, stage of the tumor
when diagnosed, existence of metastasis, or existence of add-
itional diseases might affect the lifespan.
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Conclusion

The findings of the current study showed that the A1298C
polymorphism on the MTHFR gene may be a risk factor for
gastric and esophageal cancer in Van Province in Turkey,
and the C677T polymorphism hadno effect on either of the
cancers. The findings of the study asserted that SNPs may
have no effect on the lifespan of patients suffering from
either types of cancer. However, in our study, the number
of patients is low and comprehensive studies involving
larger patients are needed.
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