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Abstract: Background: The aim of this study was to reveal the association between Methylene tetrahydrofolate re-
ductase (MTHFR) gene mutations (C677T, A1298C and C1317T) and risk of venous thromboembolism (VTE) in Han 
and Uyghur population in Xinjiang. Material and method: We conducted a case control study composed of 246 cas-
es, including 86 Uyghur and 160 Han ethnic diagnosed VTE were admitted in the First Affiliated Hospital of Xinjiang 
Medical University between January 2008 to December 2012, and 292 population including 122 Uyghur ethnic and 
170 Han ethnic were studied as controls. To detect the polymorphism of MTHFR gene C677T, A1298T, and C1317T, 
Polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) was applied. Fluorescence polar-
ization immunoassay was adopted to determine the plasma levels Homocysteine (Hcy), folic acid and vitaminB12 
(VitB12). The association of the polymorphism of MTHFR and levels Hcy, folic acid and VitB12 with VTE was analyzed. 
Results: The MTHFR gene C677T genotypes distribution in Uyghur VTE patients and control groups were: TT (27.91% 
vs. 12.29%), CT (41.86% vs. 52.46%) and CC (30.23% vs. 35.25%), respectively; and in Han VTE patients and con-
trol groups were: TT (27.49% vs. 14.71%), CT (44.38% vs. 53.53%) and CC (28.13% vs. 31.76%), respectively, and 
there were significant differences in TT genotype of MTHFRC677T between VTE patients and controls in both Uyghur 
and Han ethnic (Uyghur: x2=8.070, P=0.005; Han: x2=8.159, P=0.004). However, there were no significant differ-
ences in the MTHFR gene A1298T and C1317T genotyping distribution frequency in Uygur and Han ethnic between 
VTE patients and controls (P>0.05). Plasma levels of Hcy in MTHFR gene TT genotype were statistically higher than 
CT and CC genotype (P<0.05). After adjusting for age, gender, smoking, hypertension, hyperlipidemia, diabetes and 
MTHFR genotype for plasma Hcy levels, multifactor logistic regression analysis showed (OR=1.025, 95% CI 1.003-
1.046, P=0.024) and obesity (OR=4.660, 95% CI 1.417-15.324, P=0.011) were independent risk factors for Uygur 
ethnic with VTE while plasma Hcy levels (OR=1.020, 95% CI 1.006-1.034, P=0.004) and smoking (OR=2.867, 95% 
CI 1.062-6.586, P=0.024) were independent risk factors for Han ethnic with VTE. Conclusions: Our finding supports 
significant role of MTHFR gene in VTE and evidence of genetically determined HHcy contribute a risk for VTE, and a 
smoker with tHcy has positive association with a risk of VTE. 
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Introduction

Venous thromboembolism (VTE) is a serious 
health problem with pathogenic contributions 
from both genetic and environmental factors 
[1]. Hyperhomocysteinemia (HHcy) has been 
identified as an independent risk factor of ath-
erosclerotic and thromboembolic disease, re- 
sulting from genetic and nutritional disorder  
in homocycteine metabolism. Low folate level, 
Vitamin B12 concentrations associated with 
elevated plasma total homocysteine (tHcy) are 

known independent risk factor for cardiovascu-
lar disease worldwide [2], but data with gene- 
tically evidence have inconclusive results in 
developing countries. HHcy is associated with 
increased risk factor for VTE [3, 4]. However 
there are conflicting data regarding MTHFR 
gene mutations in Asian patients with venous 
thromboembolism.

The most frequent genetic causes for mild HHcy 
is linked to A common C to T transition and A to 
C transition at nucleotide 677 (C677T) and 
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1298 (A1298C) respectively of the MTHFR 
gene coding sequence [5]. Prediction for in- 
creased homocysteine levels due to reduced 
MTHFR enzyme activity are the result of 
Homozygosity for MTHFR C677T (TT), A1298C 
(CC), and compound heterozygosity for C677T 
and A1298C (677CT/1298AC) genotype [6]. 
Individuals with low plasma folate levels, par-

ticularly in Caucasian population are associat-
ed with mild HHcy, with evidence of point mu- 
tation in the MTHFR gene (C677T) [7]. It was 
found that widespread of an allele in American 
Indian populations are far more than Caucasian 
populations and very less among African 
Americans [8, 9].

In order to better define the role of MTHFR and 
its genetic polymorphisms in the development 
of VTE in Han and Uyghur population in Xinjiang, 
the present study was performed. Additionally, 
exploring the genetic risk factor and total tHcy 
levels, we analyzed the relationship between 
VTE and its polymorphism involved in total tHcy 
remethylation to methionine. The MTHFR poly-
morphism adenine-to-cytosine (A1298C) and 
thymine-to-cytosine (T1317C) takes part in 
folate coenzyme. 

Materials and methods

Study population

Two patient groups (Han and Uyghur) with VTE 
were studied independently (Table 1). One hun-
dred Han patients and one hundred Uyghur 

Table 1. Clinical characteristics and blood parameters measured in the study subjects of Uyghur and 
Han population

Clinical 
characteristics

Uyghur Han

VTE (n=86) Controls (n=122) P 
value VTE (n=160) Controls (n=170) P 

value
Men (n (%)) 41 (47.67) 64 (52.46) 0.574 76 (47.50) 91 (53.53) 0.322
Age (years) 51.61±13.73 53.52±13.64 0.386 57.41±13.25 55.82±11.83 0.291
Smoking (n (%)) 43 (50) 43 (35.25) 0.045 91 (56.88)_ 65 (38.24) 0.001
Drinking (n (%)) 55 (63.95) 86 (70.49) 0.000 70 (43.75) 53 (31.18) 0.023
Hypertension (n (%)) 24 (27.91) 28 (22.95) 0.422 102 (63.75) 90 (52.94) 0.058
Diabetes (n (%)) 18 (20.93) 14 (11.48) 0.079 33 (20.63) 23 (13.53) 0.106
Obesity (n (%)) 45 (52.33) 38 (31.15) 0.004 70 (43.75) 53 (31.18) 0.023
BMI (kg/m2) 27.61±3.13 29.32±2.76 0.006 25.90±3.63 24.52±2.74 0.000
TG (mmol/L) 1.21 (0.851, 51) 1.86 (1.18, 2.35) 0.000 1.39 (0.90, 1.73) 1.60 (1.14, 2.03) 0.001
TC (mmol/L) 3.81±1.27 4.16±1.91 0.046 4.16±1.0 3.81±0.92 0.002
HDL-(mmol/L) 0.95±0.38 0.97±0.25 0.701 1.05±0.29 0.90±0.51 0.003
LDL-C (mmol/) 2.43±0.78 2.50±0.76 0.561 2.47±0.77 2.54±1.06 0.499
FIB (g/L) 6.47±2.74 3.61±1.22 0.054 6.61±4.52 3.52±1.51 0.067
IL-6 (pg/mL) 61.14 (31.3-94.27) 68.6 (39.22-106.94) 0.002* 65.1 (30.83-93.65) 64.5 (40.44-112.83) 0.002*
CRP (pg/mL) 27.82 (21.12-36.43) 21.60 (15.53-24.26) 0.000* 26.7 (21.23-35.14) 22.56 (15.35-25.32) 0.000*
Hcy (mmol/L) 27.87+9.51 21.87+8.67 0.002 27.87+8.67 22.87+9.67 0.003
VitB12 (mg/mL) 250.27+202.11 504.27+252.17 0.022 295.27+154.16 415.27+112.11 0.032
Folate (pq/mL) 6.15+2.21 8.32+3.21 0.035 5.27+2.74 7.84+2.54 0.013
Notes: BMI= body mass index; Cr= creatinine; UA= uric acid; TG= triglyceride; TC= total cholesterol; HDL-C= high-density lipoprotein cholesterol; 
LDL-C= low-density lipoprotein cholesterol; FIB= Fibrinogen; IL-6= interleukin-6; CRP= C-reaction protein. P value = case compared with control; 
Hcy= homocyteinemia; *P<0.05.

Figure 1. Restriction fragment length polymorphism 
analyses for determination of MTHFR C677T geno-
type. The CC genotype shows one band of bp (1 and 
3); the TT genotype shows one band of bp (2); the CT 
genotype shows two band of bp (4 and 5). 
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patient diagnosed with VTE were recruited at 
the First Affiliated Hospital of Xinjiang Medical 
University from January 2006 to December 
2012. They are grouped as the first VTE group 
and second VTE groups, respectively. We pre-
ferred healthy participants for each VTE patient 
group matched for sex, ethnicity, and age as 
the controls. Control subjects were selected 
from the Physical Examine Centre of Xinjiang 
Medical University. Approval of this study was 
confirmed by the Ethics Committee of the First 
Affiliated Hospital of Xinjiang Medical University 
(Xinjiang, China). All the participants take part 
in written informed consent. 

Definition of the cardiovascular risk factor

Hypercholesterolemia was defined as serum 
cholesterol more than 6.1 mmol/L (235 mg/dl). 

Hypertension was considered if the mean sys-
tolic pressure was above 140 mmHg and/or 
diastolic pressure was above 90 mmHg, addi-
tionally if the patient was taking antihyperten-
sive medications. Smokers were grouped into 
current smokers or non-smokers, however for-
mer smokers were included who had quit smok-
ing for at least six months before the study. 
Diabetes mellitus was defined if fasting glucose 
in the serum was 126 mg/dl or higher. Height 
and Weight were measured. Body mass index 
(BMI) was measured as total body weight (kg)/
height squared (m2).

Blood sampling 

For isolation of DNA, measurement of routine 
chemical variables and lipoprotein and apolipo-
protein levels, fasting blood samples were 
measured. Conventional methods of clinical 
chemistry were applied for the measurement of 
total cholesterol, HDL-cholesterol, and triglycer-
ide levels. We used the Friedewald formula to 
measure LDL-cholesterol levels. To determine 
the homocysteine levels, fasting blood samples 
were obtained into EDTA vials with ice packed 
immediately and were centrifuged within 30 
min to avoid false increases in homocysteine 
due to release from red blood cells. tHcy was 
obtained with an immunoassay (Axis Bioche- 
micals, Oslo, Norway). 

Biochemical determinations

Total Genomic DNA was isolated from periph-
eral blood leukocytes by the phenol/chloroform 
extraction procedure (Tiangen Biotech Beijing 

Figure 2. Nucleotide sequences around the MTHFR C677T polymorohism.

Figure 3. Restriction fragment length polymorphism 
analyses for determination of MTHFR A1298T geno-
type. 1 and 1’, 2 and 2’, 3 and 3’, 4 and 4’ are all 
the same DNA samples; 1-4 are the P1/P2 PCR pro-
ducts; 1’, 2’, 3’, 4’ are the P1/P3 PCR products; 1, 2: 
AA genotype; 3, 4: AC genotype; 5: Ccgenotype.
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Co. China). Polymerase chain reaction and res- 
triction fragment length polymorphism (PCR-
RFLP) (PCR Ampfier: MJ Research CO. USA) was 
used for the genotype analysis. Briefly, 500 ng 
genomic DNA was amplified with 7 p mole ea- 
ch of the MTHFR gene C677T forward primer  
F: 5’-TGAAGGAGAAGGTGTCTGCGGGA-3’ and 
the reverse primer R: 5’-AGGACGGTGCGGTG- 
AGAGTG-3’. (primer maker: Sangon Biotech 
Shanghai, China) The following PCR parameters 
were used: denaturation cycle at 94°C for a 5 
min and 38 cycles of the following: 96°C for 1 
min, 56°C for 1 min, and 72°C for 1 min, fol-
lowed by a10-min extension cycle at 72°C. A 
5-ìl aliquot of the 198-bp PCR product was 
digested with 4 μL of 10× MboII buffer and five 
units of MboII restriction enzyme (Fermentas 
Company, USA) incubated at 37°C overnight. 
The PCR Digestion products were silver-stained 
after electrophoresis separated by 3% agarose 

gel (Fermentas Company, USA). The MTR PCR 
product of 198 bp was cut into fragments of 
175 and 28 bp in the presence of the mutation 
(Figures 1 and 2).

Briefly, 500 ng genomic DNA was amplified with 
7 pmol each of the MTHFR gene A1298T for-
ward primer F: 5’-TCTTTG TTCTTGGGAGCGG-3’ 
and the reverse primer R1: 5’-CGAAGACTT- 
CAAAGACACTTG-3’, R2: 5’-CGAAGACTTCAAA- 
GACACTTT-3. (primer maker: Sangon Biotech 
Shanghai, China) PCR thermal cycling condi- 
tions were as: denaturation cycle at 95°C for 2 
min and 35 cycles of the following: 94°C for 40 
s, 50°C for 40 s, and 72°C for 1 min. This was 
followed by a 10-min extension cycle at 72°C. 
HaeIII restriction digestion using 1 μl of 10× 
HaeIII buffer (Fermentas Company, USA) and 
five units of HaeIII restriction endonuclease 
(Fermentas Company, USA) added to 8.5 μl of 
PCR product incubated at 37°C overnight. 
Digestion products were silver-stained after 
electrophoresis separated by 3% agarose gel 
(Fermentas Company USA). The MTR PCR prod-
uct of 189 bp was cut into fragments of 159 
and 30 bp in the presence of the mutation. 
Sequencing reactions were undertaken by 
Biomed (Beijing Biomed Co.) (Figures 3 and 4). 

Briefly, 500 ng genomic DNA was amplified with 
7 p mol each of the MTHFR gene C1317T for-
ward primer F: 5’-ACAGGATGGGGAAGTCACAG-3’ 
and the reverse primer R: 5’-AGGAGGAGCTGC- 
TGAAGATG-3’ (primer designer: Sangon Biotech 
Shanghai, China). The following PCR parameters 
were used: denaturation cycle at 95°C for a 5 
min and 30 cycles of the following: 94°C for 1 

Figure 4. Nucleotide sequences around the MTHFR A1298T polymorohism.  

Figure 5. Restriction fragment length polymorphism 
analyses for determination of MTHFR C1317T geno-
type.
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min, 60°C for 30 s, and 72°C for 1 min. This 
was followed by a 10-min extension cycle at 
72°C. A 5-ìl aliquot of the 204-bp PCR product 
was digested with 4 μL of 10× DdeI buffer and 
1 units of DdeI restriction enzyme (Fermentas 
Company, USA) incubated at 37°C overnight. 
Digestion products were silver-stained after 
electrophoresis separated by 3% agarose gel 
(Fermentas Company, USA). The MTR PCR 
product of 204 bp was cut into fragments of 
140 and 64 bp in the presence of the mutation 
(Figure 5).

Statistical analysis

All P values were two-tailed and statistically sig-
nificant level was 0.05. A comparison was 
made between two groups using the indepen-
dent t-test and the chi-square test. To assess 
the effect of smoking status, BMI, diabetes, 
dyslipidemia, and genotype on homocysteine, 
one-way analysis of variance (ANOVA) was us- 

ed. Odd ration (OR) was derived from logistic 
regression analysis with their 95% confidence 
intervals. SPSS (version 17.0) for windows were 
performed to compute both allele and geno-
type frequencies and confidence intervals.

Results

Characteristics of the participants

Table 1 Clinical characteristics and blood 
parameters measured in the study subjects of 
Uyghur and Han population with case status. 
Patients were older and more likely to be male 
with their VTE risk profile unfavorable com-
pared to control subjects. For example, they 
had a higher blood pressure and total choles-
terol level. In addition, they were more likely to 
be smokers with their lower HDL cholesterol 
level. The mean (±SD) homocysteine concen-
tration in VTE patients (27.87+9.51 μmol/L) 
was significantly higher than the mean concen-
tration in controls (21.87+8.67 μmol/L) in both 
Uyghur and Han ethnic (P<0.001). According to 
clinical and laboratory parameters, the estima-
tion of the relative risk (RR) of VTE examined in 
this study are given in Table 1. 

Genotype and allele distribution in cases and 
control subjects

The frequencies of the alleles in case and con-
trols were 36.7% (95% CI 32.0-41.5), 15.7% 
(95% CI 12.3-19.0) and 11.4% (95% CI 12.3-
19.0) for the C677T, A1298C, and C1317T 
allele in the MTHFR resembles to those previ-
ously reported in other populations. Table 2 
shows Allele frequencies of the MTHFR poly-

Table 2. Allele frequencies of the MTHFR polymorphisms among the Uyghur patients with VTE and 
control individuals

Gene polymorphism
MTHFRC677T MTHFRA1298C MTHFRT1317C

VTE Controls VTE Controls VTE Controls
Uyghur Allele

-/- 26 (30.23) 43 (35.25) 56 (65.12) 76 (62.30) 86 122
-/+ 36 (41.86) 64 (52.46) 23 (26.74) 39 (31.97) 0 0
+/+ 24 (27.91) 15 (12.29) 7 (9.14) 7 (5.73) 0 0

P value 0.017 0.620 1.0
Han -/- 45 (28.13) 54 (31.76) 107 (66.88) 104 (61.18) 160 170

-/+ 71 (44.38) 91 (53.53) 42 (26.25) 58 (34.12) 0 0
+/+ 44 (27.49) 25 (14.71) 11 (6.87) 8 (4.7) 0 0

P value 0.016 0.250 1.0

Table 3. Comparison of MTHFR C677T in Hcy 
between Uyghur and Han population

Hcy (mmol/L)
VTE Controls

Uyghur CC 22.43±12.21 12.32±5.61
CT 25.13±11.71 12.62±7.65
TT 26.11±13.02a 15.62±6.32b

Han CC 23.31±12.51 14.21±5.51
CT 22.9±11.01 14.41±8.12
TT 26.52±12.31a 15.42±6.53b

Note: compared with CT in the same ethnic group, 
aP<0.05; compared with CC in the same ethnic group, 
bP<0.05.



MTHFR genetic polymorphisms and venous thromboembolism

17708	 Int J Clin Exp Med 2015;8(10):17703-17711

morphisms among the Ugyhur patients with 
VTE and control individuals. The results estab-
lish the MTHFR 677CC genotype in 24 (27.9%) 
cases and 15 (12.3%) controls, the MTHFR 
677CT genotype in 36 (41.9%) cases and 64 
(52.4%) controls, and the MTHFR 677TT geno-
type in 26 (30.2%) cases and 43 (35.3%) con-
trols in Uyghur. The results establish the MTHFR 
677CC genotype in 44 (27.49%) cases and 25 
(14.7%) controls, the MTHFR 677CT genotype 
in 71 (44.38%) cases and 91 (53.53%) con-
trols, and the MTHFR 677TT genotype in 45 
(28.13%) cases and 54 (31.76%) controls in 
Han. The occurrence of the MTHFR 677CT gen-
otype was higher in patients than in the control 
group, implying that the heterozygous genotype 
may have a role in VTE (OR=2. 3, 95% CI 1.2-
4.2, P<0.05). 

Association between genotypes and homocys-
teine levels

To further analyze the potential contribution of 
the MTHFR C677T, and A1298T polymorphisms 
to elevated tHcy levels, patients and controls 
were grouped together (n=538). As shown in 
Table 3, Comparison of MTHFR C677T in Hcy 
between Uyghur and Han population shows  
significant differences in TT genotype of 
MTHFRC677T between VTE patients and con-
trols (Uyghur: x2=8. 070, P=0. 005; Han: x2=8. 
159, P=0. 004). 

Multivariate analysis

Smoking (P<0.001), hypertension (P<0.05), 
diabetes (P<0.05), HHcy (P<0.001), and MTHFR 
gene C677T polymorphism (P<0.001) were 
independent correlates to VTE. Age, gender, 
smoking, hypertension, diabetes, hypercholes-
terolemia and MTHFR gene C677T and A1298C 
polymorphisms were commendable in the 
study. Multifactor logistic regression analysis 
confirms that, plasma Hcy levels (OR=1.025, 
95% CI 1.003-1.046, P=0.024) and obesity 

(OR=4. 660, 95% CI 1.417-15.324, P=0.011) 
were independent risk factors for Uyghur ethnic 
with VTE while plasma Hcy levels (OR=1.020, 
95% CI 1.006-1.034, P=0.004) and smoking 
(OR=2.867, 95% CI 1.062-6.586, P=0.024) 
were independent risk factors for Han ethnic 
with VTE. Furthermore, our results showed that 
Hcy and smoking habits were related to VTE 
(P<0.05). Obesity and smoking are indepen-
dent risk factors for Uyghur ethnic and Han eth-
nic with VTE, respectively. Analysis shows sig-
nificant differences in the MTHFR T677T 
polymorphism genotyping distribution frequen-
cy in Uyghur and Han ethnic between controls 
and between VTE patients (P<0.05). High total 
plasma levels of Hcy in MTHFR gene TT geno-
type were statistically higher than CT and CC 
genotype (P<0.05) as shown in Table 4.

Discussion 

Our study confirmed the presence of MTHFR-
677 and MYHFR-1298, and MTHFR-1317 poly-
morphisms in Han and Uyghur population, and 
their association with VTE. We found that the 
presence of the MTHFR gene polymorphisms 
and Hcy significantly increased in the risk of 
VTE among the people in Xinjiang. 

Elevated plasma tHcy assumed to increase 
vascular disease in a number of ways, perhaps 
by inducing procoagulant activity of monocytes 
and promoting endothelial tissue factor expres-
sion. Salomon O et al, shows that disequilibri-
um of the homocysteine remethylation pathway 
of homocysteine metabolism, MTHFR C677T 
and MTHFR A1298C, leads to increased homo-
cysteine levels, especially in patients with the 
inadequacy of folic acid, vitamin B6, or B12 pro-
motes to endothelial dysfunction and therefore 
may be potential risk factors for VTE [10]. Even 
though HHcy usually seen in VTE patients, the 
link between MTHFR genotypes, folate levels 
and risk of VTE is poorly defined in Asian popu-
lations. Several studies have established facts 

Table 4. Logistic regression for the risk factors of VTE for Uyghur and Han population
Han Uyghur

B S.E. Wald P OR 95% CI B S.E. Wald P OR 95% CI
677TT -0.568 0.437 1.687 0.194 0.567 0.241~1.225 677TT 0.229 0.417 0.301 0.583 1.257 0.555~2.846

Smoking -0.540 0.466 4.363 0.024 2.867 1.062~6.586 Smoking -0.625 0.607 6.421 0.251 0.535 1.417~15.324

Obesity 0.303 0.257 1.386 0.239 1.354 0.818~2.243 Obesity 1.539 0.607 6.421 0.011 4.660 1.106~6.110

Hhcy 0.020 0.007 8.142 0.004 1.020 1.006~1.034 Hhcy 0.024 0.011 5.096 0.024 1.025 1.003~1.046

Constants -1.090 0.376 8.405 0.004 0.336 Constants -2.311 0.722 10.252 0.001 0.099
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that endothelial dysfunction in the long term is 
caused by serum homocysteine along with inhi-
bition of protein C activation for the further 
advancement of thrombosis [11] and abnormal 
methionine metabolism that affects the DNA 
cell membrane [12]. The prevalence of MTHFR 
mutations varies between racial and ethnic 
groups, along with different conflicting data 
regarding MTHFR gene mutations in Asian 
patients with VTE [13]. It has been stated that 
HHcy in Asian Indians has been linked with low 
folate levels [14], which were also observed in 
our study. The prevalence of the MTHFR C677T 
genotype in Asian participants was (3.8%) lower 
than the predicted 11% re-ported for Japanese 
[15] along with Chinese populations [16]. We 
observe negative correlation between homo-
cysteine and folate levels, implying that hyper-
homocysteinemia in our patients can be relat-
ed to lower folate levels. Nevertheless, we have 
also observed significant difference in homo-
cysteine levels based on smoking habits in our 
study along a smoker with tHcy was associated 
with a significant risk of VTE. After adjusting for 
age, gender, smoking history, hyperlipidemia, 
hypertension, diabetes and MTHFR genotype, 
multifactor logistic regression analysis show- 
ed that plasma Hcy levels (OR=1.025, 95% CI 
1.003-1.046, P=0.024) and obesity (OR=4.660, 
95% CI 1.417-15.324, P=0.011) were indepen-
dent risk factors for Uyghur ethnic with VTE 
while plasma Hcy levels (OR=1.020, 95% CI 
1.006-1.034, P=0.004) and smoking (OR= 
2.867, 95% CI 1.062-6.586, P=0.024) were 
independent risk factors for Han ethnic with 
VTE. However, there were no significant differ-
ences in the SNP genotyping distribution fre-
quency in Uyghur and Han ethnic between con-
trols and between VTE patients (P>0.05). 
Deficiencies of Vitamin B6 and vitamin B12 are 
substantial cause of HHcy because both of 
these play a central role in homocysteine 
metabolism. Kokturk N, et al established that 
HHcy as the only risk factor of VTE, which is 
independent from vitamin B6, vitamin B12, and 
folate levels [17]. Meta-analyses of two ran-
domized control trials presented that folate 
supplementation does not reduce vascular 
events [18, 19] but these data are inconclusive 
and indicate ethnic differences in genetic poly-
morphisms that are diet responsive and may be 
beneficial when examine ethnic variations in 
chronic disease, developmental anomalies, 
and folate requirements. Genetic polymorph- 

isms, MTHFR C677T, and A1298C are known to 
influence the plasma homocysteine concentra-
tions and the increase incidence of cardiovas-
cular diseases [20]. The enzyme MTHFR is 
found to have an important role in homocyste-
ine metabolism by catalyzing the conversion of 
5, 10-methylene tertrahydrofolate to 5-methy-
lene tertrahydrofolate, and the methyl-group 
donor in the B12-dependent remethylation of 
homocysteine to methionine. The Study proves 
that severe deficiency of the MTHFR enzyme 
advance to homocystinuria which is a rare 
inborn error of metabolism symbolizes by highly 
increased blood and urine homocysteine con-
centrations [21]. Thus the reduction in MTHFR 
level promotes to hyperhomocysteinemia, rep-
resent by increased plasma total homocysteine 
(Hcy) levels, and is frequently observed in pa- 
tients with vascular diseases. Even though the 
MTHFR A1298C polymorphism has been asso-
ciated with HHcy, its prevalence in Uyghur sub-
jects with VTE has not been studied till date. 
Heterozygotes for the A1298C polymorphism 
demonstrate only a 10% reduction in the activ-
ity of MTHFR level, at the same time the homo-
zygote’s for this polymorphism show a reduc-
tion of 35-45% in the activity of the enzyme 
and as a result it can possibly elevate the levels 
of homocysteine. We noticed that there were 
no significant associations in MTHFR-1298 
polymorphisms with the increased risk of VTE 
in our subjects. We also noticed there were no 
significant higher plasma homocysteine levels 
with MTHFR 1298 CC genotype suggest a pos-
sible link between MTHFR 1298CC genotype 
and HHcy in our subjects. We have noticed a 
similar type of association between MTHFR 
1298CC genotype and HHcy in Indian popula-
tions [22] along with T1317C was present in 5% 
of alleles in Canadian individuals which also 
seems to be extremely common in individuals 
of African ancestry [23].

In conclusion, this study emphasizes the high 
prevalence of HHcy in Han and Uyghur patients 
with VTE. HHcy was significantly associated 
with increased risk of VTE independent from 
the other confounding factors. Secondary the 
C677T mutation is a risk factor for HHcy and 
significantly associated with VTE in Chinese 
populations. HHcy is the likely modifiable risk 
factor that should be deal with screening 
patients with VTE. Thirdly Assessment of vita-
min B12 deficiency that may influence homo-
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cysteine levels should be recognized to make 
an attempt to reverse the conditions.
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