
Er et al. 
Egyptian Journal of Medical Human Genetics            (2022) 23:4  
https://doi.org/10.1186/s43042-022-00221-z

RESEARCH

MTHFR C677T (rs1801133) genetic 
polymorphism is associated with development 
risk of essential hypertension in the Turkish 
population
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Abstract 

Background:  Hypertension is a serious condition that is spread worldwide and may lead to severe complications 
such as heart attack, stroke, hypertensive retinopathy, and renal failure. Although some genetic and environmental 
risk factors are known to play a role in the etiology of hypertension, like most of the other multi-factorial diseases, its 
etiology is yet to be fully elucidated. Our study aimed to investigate the effects of methylenetetrahydrofolate reduc-
tase (MTHFR) C677T (rs1801133) and A1298C (rs1801131), factor V Leiden (FVL) G1691A (rs6025), and prothrombin (PT) 
G20210A (rs1799963) genetic polymorphisms on the development risk of essential hypertension and level of blood 
pressure in hypertensive patients.

Results:  The frequency of the homozygous polymorphic TT genotype for the MTHFR C677T polymorphism was sig-
nificantly higher in male hypertensive patients than in the male control group (27% vs 6.3%, p = 0.028). The rate of the 
variant T allele for the MTHFR C677T polymorphism was also significantly higher in male hypertensive patients com-
pared to male healthy controls (51.4% vs 21.9%, p = 0.0004). There was no difference among hypertensive patients 
and healthy controls regarding the frequencies of MTHFR A1298C, FVL G1691A and PT G20210A polymorphisms. In 
addition, we found no difference between genotype groups regarding systolic and diastolic blood pressure levels in 
hypertensive patients.

Conclusions:  Homozygous polymorphic TT genotype and variant T allele for the MTHFR C677T polymorphism may 
be considered as a risk factor for the development of essential hypertension in the Turkish male population.
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Background
Hypertension is a serious condition that is spread world-
wide and may lead to severe complications such as heart 
attack, stroke, hypertensive retinopathy, and renal fail-
ure [1]. It has been shown that essential hypertension 
is caused by various environmental and genetic factors 
[2]. Over the last decade, extensive efforts have been 

made to determine the genetic basis of essential hyper-
tension. It has been suggested that hundreds of genetic 
polymorphisms involve in the pathogenesis of increased 
blood pressure [3]. Genome-related studies have identi-
fied some genetic loci associated with blood pressure [2]. 
Although some genetic and environmental risk factors 
are known to play a role in the etiology of hypertension, 
like most of the other multi-factorial diseases, its etiology 
is yet to be fully elucidated [4].

The methylenetetrahydrofolate reductase (MTHFR) 
gene is particularly involved in homocysteine and folate 
metabolism. It catalyzes 5,10-methylenetetrahydrofolate 
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into 5-methyltetrahydrofolate, which serves as a methyl 
donor in the methionine synthase-driven conversion of 
homocysteine to methionine [4, 5]. Methionine is then 
converted to S-adenosylmethionine, which can be used in 
some of the methylation reactions, including methylation 
of DNA, RNA, proteins, and other molecules [6]. The 
MTHFR C677T (rs1801133) polymorphism is a missense 
mutation that causes the substitution of alanine to valine 
in 222th and 263th positions of the amino acid sequence 
of methylenetetrahydrofolate reductase (NADPH) which 
results in functional loss [1]. Homozygous TT genotype 
carriers for the MTHFR C677T polymorphism have 30% 
residual activity and heterozygous CT genotype car-
riers for the MTHFR C677T polymorphism have 70% 
residual activity of the enzyme compared to wild type 
CC genotype carriers. Reduction of the enzyme activ-
ity may lead to hyperhomocysteinemia [7]. Reports have 
shown that mutations in the MTHFR gene are associated 
with an increased risk of cardiovascular disease as well 
as increased blood pressure [4]. Further, homozygous 
polymorphic TT genotype for the MTHFR C677T poly-
morphism is the only hereditary risk factor that has been 
identified to be associated with increased blood pres-
sure [8]. Although, there are many studies in the litera-
ture that investigated the association between variants of 
MTHFR and development risk of essential hypertension, 
the results of these studies are not conclusive [4].

Factor V Leiden mutation (FVL G1691A; rs6025) is 
a missense mutation that is known to cause venous 
thromboembolism [9]. This variant leads to substitution 
of arginine to glycine at the 506th position of the amino 
acid sequence of factor V, one of the cleavage sites for 
activated protein C (APC). Thus, resulting in decreased 
level of inactivation of activated factor V by APC [10]. 
There are also studies in the literature that investigated 
the association between FVL G1691A polymorphism 
and increased blood pressure. Two previous meta-anal-
ysis study reported an association between FVL G1691A 
polymorphism and hypertensive disorders of pregnancy 
[11, 12]. Also, Demirel et  al. and Makris et  al. reported 
that there may be an association between the FVL 
G1691A polymorphism and the development risk of 
essential hypertension [13, 14]. We encountered a small 
number of studies about FVL G1691A polymorphism’s 
effect on hypertension, especially in a healthy popula-
tion other than pregnant women, in the literature. There-
fore, further studies are needed to clarify the relationship 
between FVL G1691A polymorphism and the develop-
ment risk of essential hypertension.

Like the FVL G1691A polymorphism, PT G20210A 
(rs1799963) genetic polymorphism is known for its effect 
of elevating the risk of thrombosis [15]. It is located 
3’-UTR region of the PT F2 gene. It causes reduction in 

cleavage level of coagulation factor II to form thrombin 
and elevation of prothrombin levels [16]. The GenHAT 
study reported that in hypertensive patients who were 
using doxazosin for treatment, carriers of variant allele 
for the PT G20210A polymorphism were at a higher 
risk of developing coronary heart disease compared to 
wild-type allele carriers [17]. We encountered no study 
that investigated the association between PT G20210A 
polymorphism and development risk of essential hyper-
tension in the literature. We thought that further investi-
gation of this topic may be beneficial.

In this study, we aimed to investigate the effects 
of MTHFR C677T (rs1801133), MTHFR A1298C 
(rs1801131), FVL G1691A (rs6025), and PT G20210A 
(rs1799963) genetic polymorphisms on the develop-
ment risk of essential hypertension. By doing so, we can 
contribute to the existing literature and help to clarify 
genetic risk factors for essential hypertension.

Methods
This study was conducted in the Department of Cardio-
vascular Surgery, Faculty of Medicine, Yozgat Bozok Uni-
versity between October 2016 and May 2018. Informed 
consent was obtained from participants, and the study 
protocol was approved by the Yozgat Bozok Univer-
sity Clinical Studies Ethics Committee  (Protocol No: 
14.10.2016/75).

A total of 140 participants were enrolled in this study 
(70 patients with essential hypertension and 70 healthy 
controls). Exclusion criteria were; having diabetes mel-
litus, renal insufficiency, and/or secondary hypertension. 
The participants were informed not to smoke cigarettes, 
drink tea or coffee within one hour before the physical 
examination. After resting for at least 10 min, a standard 
sphygmomanometer was used to measure each partici-
pant’s blood pressure two times in a sitting position on 
the dominant upper limb. A third blood pressure meas-
urement was performed if there was a difference of more 
than 10 mmHg in either the systolic or diastolic pressure 
values between the two measurements. The average of the 
closest two blood pressure measurements was used. Par-
ticipants were diagnosed as having hypertension if they 
had a systolic arterial pressure greater than 140  mmHg 
or a diastolic arterial pressure greater than 90 mmHg. All 
hypertensive patients had a history of hypertension but 
were not receiving any drug treatment by their choice. 
Subjects with systolic arterial pressure ≤ 120 mmHg and 
diastolic arterial pressure ≤ 80  mmHg were assigned to 
the control group.

Approximately 2 ml of venous blood was taken from 
each participant’s cubital vein into ethylenediamine-
tetraacetic acid (EDTA) tubes. DNA was extracted 
from the blood samples by using QIAamp DNA blood 
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kit (Qiagen, Hilden, Germany). Previously described 
amplification refractory mutation system methods 
were used to identify MTHFR C677T (rs1801133) and 
MTHFR A1298C (rs1801131) polymorphisms [18]. 
Restriction fragment length polymorphism methods 
were used to identify FVL G1691A (rs6025) and PT 
G20210A (rs1799963) polymorphisms [19]. Details of 
genotyping methods were shown at Additional file  1: 
Tables S1 and S2. A total volume of 25 ml containing 
200  mM of each dATP, dCTP, dGTP, dTTP, 2.5  mM 
MgCl2, BSA, and 12.5  pmol of each primer, 1 unit of 
Taq DNA Polymerase, and 100  ng of genomic DNA 
used as a PCR mixture (Solis BioDyne, Tartu, Estonia). 
PCR conditions were; 94  °C for 2  min following 35 
cycles of 94 °C for 20 s, 60 °C for 30 s, 72 °C for 1 min, 
and 72 °C for 10 min. PCR cycles were performed by a 
thermal cycler (Bio-Rad T100 Thermal Cycler, Bio-Rad 
Laboratories, Taipei, Taiwan). PCR products were sep-
arated by 3% agarose gel electrophoresis and visualized 
under UV light (Kodak, Rochester, NY, United States).

Statistical analysis
Blood pressure measurements and ages are presented 
as mean ± standard deviation (SD). T-test was used to 
compare levels of systolic and diastolic blood pressure 
and age among groups. Genotype and allele frequen-
cies of each polymorphism and gender were compared 
by using Chi-square and Fischer’s exact tests where 
applicable. p values ≤ 0.05 were considered statisti-
cally significant. Statistical powers were calculated for 
the results that showed statistical significance by using 
PS Power and Sample Size Calculations computer pro-
gram [20].

Results
The hypertensive group consisted of 37 males and 
33 females with a mean age of 61.9 ± 8.5  years (range 
45–78  years). Thirty-two males and 38 females with a 
mean age of 59.5 ± 9.1 years (range 38–74 years) were in 
the control group. There were no statistically significant 
differences between hypertensive patients and healthy 
controls regarding age and gender.

Overall variant allele frequencies were 33.9% for the 
MTHFR C677T (rs1801133), 36.8% for the MTHFR 
A1298C (rs1801131), 48.9% for the FVL G1691A (rs6025) 
and 49.3% for the PT G20210A (rs1799963) genetic pol-
ymorphisms in our cohort of Turkish population. The 
distribution of all examined genetic polymorphisms 
was coherent with the Hardy–Weinberg equilibrium 
(p > 0.05).

The frequency of the homozygous polymorphic TT 
genotype for the MTHFR C677T polymorphism was sig-
nificantly higher in male hypertensive patients than in 
the male control group (27% vs 6.3%, p = 0.028). The rate 
of the variant T allele for the MTHFR C677T polymor-
phism was also significantly higher in male hypertensive 
patients compared to male healthy controls (51.4% vs 
21.9%, p = 0.0004) In contrast, there was no statistically 
significant difference among the groups about MTHFR 
C677T polymorphism in female participants. Frequen-
cies of homozygous polymorphic TT genotype and vari-
ant T allele for the MTHFR C677T polymorphism were 
significantly higher in hypertensive patients than in con-
trols when analyses were performed with two genders 
combined. Overall frequencies were 24.3% vs 8.6% for 
the TT genotype (p = 0.025) and 42.1% vs 25.7% for the 
T allele (p = 0.004) between hypertensive patients and 
healthy controls, respectively. Results were demonstrated 
in Table 1. Statistical powers were 0.602 and 0.684 for the 

Table 1  Genotype and allele frequencies for the MTHFR C677T (rs1801133) polymorphism among groups

Statistically significant p values (> 0.05) were presented in bold for them to be distinguishable from the non-significant results

*Fischer’s exact test

Genotype Allele χ2, df, p 
TT versus CC + CT
C  versus  TCC: n, % CT: n, % TT: n, % C: n, % T: n, %

Male

Hypertensive Patients 9, 24.3 18, 48.6 10, 27 36, 48.6 38, 51.4 0.028*
Healthy Controls 20, 62.5 10, 31.3 2, 6.3 50, 78.1 14, 21.9 12.7, 1, 0.0004
Female

Hypertensive Patients 19, 57.6 7, 21.2 7, 21.2 45, 68.2 21, 31.8 0.325*

Healthy Controls 20, 52.6 14, 36.8 4, 10.5 54, 71.1 22, 28.9 0.138, 1, 0.71

Total

Hypertensive Patients 28, 40 25, 35.7 17, 24.3 81, 57.9 59, 42.1 7.399, 1, 0.025
Healthy Controls 40, 57.1 24, 34.3 6, 8.6 104, 74.3 36, 25.7 8.428, 1, 0.004
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genotype and allele analyses for the MTHFR C677T poly-
morphism, respectively.

We found no difference among the groups regarding 
MTHFR A1298C polymorphism. Homozygous polymor-
phic CC genotype and variant C allele frequencies were 
similar between the groups both in males and females. 
Likewise, there was no difference between the hyper-
tensive group and the control group regarding MTHFR 
C677T-A1298C haplotypes (Data not shown.). Frequen-
cies of genotypes and alleles for the MTHFR A1298C pol-
ymorphism are shown in Table 2.

Our results also showed that the risk of hyperten-
sion development was not associated with either FVL 
G1691A or PT G20210A genetic polymorphisms. Geno-
type and allele frequencies for the FVL G1691A and PT 
G20210A polymorphisms have shown in Tables 3 and 4, 
respectively.

Comparison between both systolic and diastolic blood 
pressures values among carriers of the homozygous 
wild-type, heterozygous and homozygous polymorphic 
genotypes for the MTHFR C677T, MTHFR A1298C, 

FVL G1691A and PT G20210A genetic polymorphisms 
yielded no statistically significant different results in 
hypertensive patients. Systolic and diastolic blood pres-
sure measurements among genotype groups are given in 
Table 5. There was also no difference between carriers of 
MTHFR haplotypes regarding mean systolic and dias-
tolic blood pressures in hypertensive patients (Data not 
shown.).

Discussion
Hypertension is a widespread multicausal disease involv-
ing both genetic and environmental factors. It is an 
independent risk factor for cardiovascular disease [4]. 
Increased blood pressure can lead to serious complica-
tions such as stroke, renal failure, hypertensive retinopa-
thy, and heart failure [21]. Lifestyle factors are reported 
to contribute to the development of high blood pres-
sure. Also, genome-related studies have identified some 
genetic loci associated with blood pressure [2]. We 
found that homozygous polymorphic TT genotype and 
variant T allele for the MTHFR C677T polymorphism 

Table 2  Genotype and allele frequencies for the MTHFR A1298C (rs1801131) polymorphism among groups

*Fischer’s exact test

Genotype Allele χ2, df, p 
CC  versus  AA + AC
A  versus  CAA: n, % AC: n, % CC: n, % A: n, % C: n, %

Male

Hypertensive Patients 10, 27 21, 56.8 6, 16.2 41, 55.4 33, 44.6 1*

Healthy Controls 11, 34.4 16, 50 5, 15.6 38, 59.4 26, 40.6 0.221, 1, 0.47

Female

Hypertensive Patients 19, 57.6 11, 33.3 3, 9.1 49, 74.2 17, 25.8 1*

Healthy Controls 15, 39.5 19, 50 4, 10.5 49, 64.5 27, 35.5 1.576, 1, 0.209

Total

Hypertensive Patients 29, 41.4 32, 45.7 9, 12.9 90, 64.3 50, 35.7 0, 1, 1

Healthy Controls 26, 37.1 35, 50 9, 12.9 87, 62.1 53, 37.9 0.138, 1, 0.71

Table 3  Genotype and allele frequencies for the FVL G1691A (rs6025) polymorphism among groups

Genotype Allele χ2, df, p 
AA  versus  GG + GA
G  versus  AGG: n, % GA: n, % AA: n, % G: n, % A: n, %

Male

Hypertensive Patients 13, 35.1 11, 29.7 13, 35.1 37, 50 37, 50 0.042, 1, 0.839

Healthy Controls 13, 40.6 7, 21.9 12, 37.6 33, 51.6 31, 48.4 0.034, 1, 0.855

Female

Hypertensive Patients 15, 45.6 4, 12.1 14, 42.4 34, 51.5 32, 48.5 0.0007, 1, 0.978

Healthy Controls 17, 44.7 5, 13.2 16, 42.1 39, 51.3 37, 48.7 0.0006, 1, 0.981

Total

Hypertensive Patients 28, 40 15, 21.4 27, 38.6 71, 50.7 69, 49.3 0.03, 1, 0.863

Healthy Controls 30, 42.9 12, 17.1 28, 40 72, 51.4 68, 48.6 0.014, 1, 0.905



Page 5 of 8Er et al. Egyptian Journal of Medical Human Genetics            (2022) 23:4 	

was associated with the risk of essential hypertension 
in our cohort of the Turkish male population. However, 
there were no differences between genotype groups 
for the MTHFR C677T polymorphism in hypertensive 
patients about levels of systolic and diastolic blood pres-
sures. MTHFR A1298C, FVL G1691A and PT G20210A 
genetic polymorphisms were associated with neither risk 
of essential hypertension nor level of blood pressure in 
hypertensive patients. The same results were also found 
for the MTHFR haplotypes.

The frequency of the homozygous mutant TT genotype 
for the MTHFR C677T polymorphism was found to be 
4%-18% in the US, 20% in Northern China, 26% in South-
ern Italy, and up to 32% in Mexico and 10% worldwide 
[22]. We found that the overall rate of the homozygous 
mutant TT genotype for the MTHFR C677T polymor-
phism was to be 16.4% in our cohort of the Turkish 
population.

Previous studies have suggested that homozygous 
mutant TT genotype for the MTHFR C677T poly-
morphism may be an independent risk factor for the 
development of early atherosclerotic organ damage in 
hypertensive patients [23]. Previous studies also indicated 
that the MTHFR C677T polymorphism was associated 
with both risks of essential hypertension and stroke [8]. 
Heux et  al. reported that the MTHFR C677T polymor-
phism, which may cause mild hyperhomocysteinemia, 
may also cause an increased risk for essential hyperten-
sion [5]. Nassereddine et  al. and Ilhan et  al. reported 
that the homozygous polymorphic TT genotype for the 
MTHFR C677T polymorphism may be an independent 
risk factor for the development of essential hypertension 
[4, 24]. A similar result was also found by Bayramoglu 
et  al. [1]. Furthermore, a meta-analysis study reported 
an association between TT genotype for the MTHFR 
C677T polymorphism and the development of essential 
hypertension in various populations [25]. In contrast, 

an Algerian study reported no association between the 
MTHFR C677T polymorphism and essential hyperten-
sion [26]. Wu et al. found that the TT genotype for the 
MTHFR C677T polymorphism was associated with pre-
eclampsia [27], while Yang et  al. revealed that the same 
genotype was associated with both essential hyperten-
sion and pregnancy-related hypertension [3]. However, 
neither of these studies found an association between the 
MTHFR C677T polymorphism and essential hyperten-
sion [3]. The differing results among these studies may be 
due to the epigenetic mechanisms involved in the expres-
sion of the MTHFR gene, which can be influenced by 
environmental conditions such as lifestyle and diet [26]. 
In addition, some studies that have reported an associa-
tion between elevated homocysteine levels and hyper-
tension, also reported that interventions, which aimed to 
lower homocysteine levels, did not decrease blood pres-
sure levels [8]. Considering the findings of the previous 
studies, it is likely that the homozygous mutant TT gen-
otype for the MTHFR C677T polymorphism is associ-
ated with elevated blood pressure through a mechanism 
independent of homocysteine metabolism [8]. Similarly, 
our study showed that homozygous mutant TT genotype 
and polymorphic T allele for the MTHFR C677T genetic 
polymorphism was associated with the risk of essential 
hypertension in male hypertensive patients but not in 
female hypertensive patients (Table 1).

Horigan et  al. reported significantly higher arterial 
pressure in hypertensive patients with TT genotype for 
the MTHFR C677T polymorphism [28]. Biochemical 
studies have shown that the decreased enzymatic activ-
ity in TT genotype carriers for the MTHFR C677T poly-
morphism leads to a decrease in the riboflavin cofactor 
(flavin adenine dinucleotide) [29]. And, riboflavin supple-
ments have been reported to provide effective and well-
controlled blood pressure in hypertensive patients with 
the TT genotype for the MTHFR C677T polymorphism 

Table 4  Genotype and allele frequencies for the PT G20210A (rs1799963) polymorphism among groups

Genotype Allele χ2, df, p 
AA  versus  GG + GA
G  versus  AGG: n, % GA: n, % AA: n, % G: n, % A: n, %

Male

Hypertensive patients 17, 45.9 4, 10.8 16, 43.2 38, 51.4 36, 48.6 0.092, 1, 0.762

Healthy controls 15, 46.9 2, 6.3 15, 46.9 32, 50 32, 50 0.025, 1, 0.874

Female

Hypertensive patients 16, 48.5 2, 6.1 15, 45.5 34, 51.5 32, 48.5 0.026, 1, 0.872

Healthy controls 18, 47.4 2, 5.3 18, 47.4 38, 50 38, 50 0.032, 1, 0.857

Total

Hypertensive patients 33, 47.1 6, 8.6 31, 44.3 72, 51.4 68, 48.6 0.115, 1, 0.734

Healthy controls 33, 47.1 4, 5.7 33, 47.1 70, 50 70, 50 0.057, 1, 0.811
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[29]. We found that the levels of both systolic and dias-
tolic blood pressure values were higher in the homozy-
gous polymorphic TT genotype carriers. However, this 
difference did not reach statistical significance (Table 5). 
Results of the aforementioned studies suggest that 
hypertensive patients with TT genotype carriers for the 
MTHFR C677T polymorphism should eat riboflavin-rich 
foods to help regulate their blood pressure, our findings 
did not support this suggestion.

Carriers of TT genotype for the MTHFR C677T poly-
morphism appeared to have increased homocysteine 
levels, especially in cases with insufficient folate intake. 
Unlike the MTHFR C677T polymorphism, the eleva-
tion of homocysteine levels in homozygous polymorphic 
CC genotype carriers for the MTHFR A1298C polymor-
phism was not detected [30]. Wu et al. reported that the 
MTHFR C677T polymorphism was associated with the 
development of essential hypertension, while they found 
no association between the MTHFR A1298C polymor-
phism and the development of essential hypertension 
[31]. Likewise, our study showed no association between 
the MTHFR A1298C polymorphism and the risk of 
essential hypertension (Table 2).

FVL G1691A polymorphism was found to be associ-
ated with hypertensive disorders of pregnancy [11, 12]. 
Further, Demirel et al. reported that the frequency of the 
homozygous polymorphic genotype for the FVL G1691A 
polymorphism was significantly higher in hyperten-
sive patients compared to healthy individuals [13]. Also, 
Macris et al. found that the FVL G1691A polymorphism 
was associated with a history of myocardial infarction or 
essential hypertension [14]. Unlike the results of the men-
tioned studies, our study revealed no association of FVL 
G1691A polymorphism with either development risk of 
essential hypertension in a healthy population or level of 
blood pressure in hypertensive patients. Aforementioned 
studies revealed that, aside from pregnant women, FVL 
G1691A polymorphism’s effect on hypertension is not 
clear. FVL G1691A polymorphism is known for its effect 
of elevating the risk of thromboembolism [9]. And, preg-
nant women with preeclampsia or eclampsia are at a 
higher risk of developing thromboembolic diseases such 
as ischemic stroke due to activation of the fibrinolytic 
system [32]. FVL G1691A polymorphism may contribute 
to increased blood pressure in hypertensive disorders of 
pregnancy by a mechanism yet to be fully elucidated [33]. 
However, FVL G1691A polymorphism’s effect of increase 
in blood pressure is seem to be limited with preeclamp-
sia and eclampsia [12]. Our finding of no association 
between FVL G1691A polymorphism and development 
risk of essential hypertension may be the result of that.

Higgins et  al. reported that there was no associa-
tion between the PT G20210A polymorphism and 

Table 5  Comparison of both systolic and diastolic blood 
pressure values among genotype groups for the MTHFR C677T 
(rs1801133), MTHFR A1298C (rs1801131), FVL G1691A (rs6025) 
and PT G20210A (rs1799963) polymorphisms in hypertensive 
patients

Results are shown as mean ± standard deviation

Systolic Blood Pressure: SBP

Diastolic Blood Pressure: DBP

Genetic 
polymorphism

Genotype Systolic 
blood 
pressure

Diastolic 
blood 
pressure

p values

Male

MTHFR
C677T

CC 147 ± 13.2 98 ± 10.4 SBP: 0.253
DBP: 0.458CT 156 ± 11.3 102 ± 8.2

TT 171 ± 10.5 105 ± 10.3

MTHFR
A1298C

AA 150 ± 10.1 96 ± 7.6 SBP: 0.789
DBP: 0.869AC 152 ± 7.2 98 ± 4.8

CC 154 ± 8.6 99 ± 10.8

FVL
G1691A

GG 151 ± 12.1 93 ± 8.4 SBP: 0.756
DBP: 0.654GA 154 ± 8.4 95 ± 6.8

AA 156 ± 10.2 98 ± 9.6

PT
G20210A

GG 149 ± 11.2 93 ± 8.2 SBP: 0.648
DBP: 0.563GA 151 ± 8.9 95 ± 5.3

AA 156 ± 7.5 97 ± 9.1

Female

MTHFR
C677T

CC 141 ± 8.8 92 ± 7.6 SBP: 0.784
DBP: 0.987CT 150 ± 8.9 97 ± 5.6

TT 165 ± 10.2 101 ± 7.4

MTHFR
A1298C

AA 146 ± 6.4 92 ± 5.7 SBP: 0.986
DBP: 0.963AC 148 ± 7.2 93 ± 3.6

CC 148 ± 8.6 95 ± 5.8

FVL
G1691A

GG 146 ± 8.4 91 ± 7.3 SBP: 0.853
DBP: 0.954GA 148 ± 9.2 92 ± 7.8

AA 151 ± 8.3 94 ± 8.6

PT
G20210A

GG 144 ± 7.4 91 ± 0.8 SBP: 0.742
DBP:0.994GA 146 ± 8.6 92 ± 3.4

AA 151 ± 7.6 94 ± 6.2

Total

MTHFR
C677T

CC 147 ± 13.2 98 ± 10.4 SBP: 0.253
DBP: 0.458CT 156 ± 11.3 102 ± 8.2

TT 171 ± 10.5 105 ± 10.3

MTHFR
A1298C

AA 150 ± 10.1 96 ± 7.6 SBP: 0.789
DBP: 0.869AC 152 ± 7.2 98 ± 4.8

CC 154 ± 8.6 99 ± 10.8

FVL
G1691A

GG 151 ± 12.1 93 ± 8.4 SBP: 0.756
DBP: 0.654GA 154 ± 8.4 95 ± 6.8

AA 156 ± 10.2 98 ± 9.6

PT
G20210A

GG 149 ± 11.2 93 ± 8.2 SBP: 0.648
DBP: 0.563GA 151 ± 8.9 95 ± 5.3

AA 156 ± 7.5 97 ± 9.1
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hypertension in pregnant women [34]. In light of their 
finding, the authors suggested that there is no need for 
routine testing for the PT G20210A polymorphism in 
pregnant women with pre-eclampsia [34]. However, 
another polymorphism that found to be associated with 
venous thromboembolism risk; 4G/5G deletion/inser-
tion polymorphism of plasminogen activator inhibitor 1 
gene (PAI-1) [35], was identified as an independent risk 
factor for hypertension in Korean women [36]. PAI-1 is 
responsible for the primary inhibition of tissue-type plas-
minogen activator [37]. In light of the mentioned stud-
ies, it seems that PT G20210A polymorphism’s effect on 
hypertension has not been clearly shown. In that sense, 
our finding of no association of PT G20210A polymor-
phism with essential hypertension has the potential to 
contribute to the existing literature.

Our study was limited for not being able to measure 
plasma homocysteine levels to clearly determine the 
association between polymorphisms of MTHFR and 
increased blood pressure. Another of our limitations 
were the relatively small size of the study population 
and not exactly matching age range among hypertensive 
patients and healthy controls.

Conclusions
According to our results, polymorphic T allele for the 
MTHFR C677T (rs1801133) polymorphism may be con-
sidered as a genetic risk factor for the development of 
essential hypertension. With the results of further studies 
that support this finding, we suggest that MTHFR C677T 
polymorphism may be placed in genetic screening for the 
risk of essential hypertension.

Abbreviations
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