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Abstract - Gene polymorphisms are risk factors of essential hypertension. The study was conducted to investigate the 
associations between genetic polymorphisms and the risk of hypertension. The present study of 497 cases and 497 controls 
was conducted with a case-control design. The associations between genetic polymorphism of 36 SNPs in 9 genes and the risk 
of hypertension were studied using logistic models in different genetic models. Among the 36 SNPs (Single Nucleotide 
Polymorphisms) in 9 genes, significant associations of rs1008140 in eNOS with the risk of hypertension were found. 
Compared with GG phenotype, participants with GT and TT genotypes in rs1008140 of gene eNOS had an increased risk of 
essential hypertension (OR=1.40, 95% CI: 1.01-1.95, P = 0.047). Polymorphisms in gene eNOS might increase the risk of 
having essential hypertension. 
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I. INTRODUCTION 
 
Hypertension affects nearly one billion people 
worldwide, and contributes largely to the global 
burden of disease and mortality [1]–[2]. In China, 
increasing prevalence of hypertension has been 
reported in recent years [3]. It was indicated that there 
were 18% Chinese adults with hypertension in 2002, 
and it increased to 33.6% in 2010 [4]. Prevention and 
control of hypertension are thus urgently needed. Gene 
polymorphisms are risk factors of essential 
hypertension. However, the results are conflicting. 
 
II. METHODS  
 
A. Study Population 
The study population consisted of 497 patients with 
hypertension and 497 healthy individuals. The 
patients with hypertension were consecutively 
recruited during their first arrival to the department of 
cardiology, Union hospital, Wuhan, China. 
Concomitantly, we enrolled healthy individuals 
without hypertension who were frequency-matched by 
age (± 5 years) and gender with patients from the 
physical examination center of the Union Hospital 
during the same period. Hypertension was defined as 
Systolic blood pressure (SBP) of ≥ 140 mmHg or 
diastolic blood pressure (DBP) ≥ 90 mmHg, a 
physician diagnosis, or current use of antihypertensive 
medication. 
 
B. Statistical Analysis 
The associations between gene polymorphisms and the 
risk of hypertension were evaluated by calculating 
odds ratios (OR) and 95% confidence intervals (CIs) 

using multivariable logistic regression models in 
co-dominant, dominant, recessive and additive gene 
models. Regression models were adjusted for age, 
gender, body mass index (BMI), smoking status, 
drinking status, pack-years of smoking, income and 
education level. 
 
III. RESULTS 
 
Among the 36 SNPs  in 9 genes (15 in eNOS, 10 in 
CAT, 1 in ICAM-1, 1 in VCAM-1, 3 in MT2A, 2 in 
MT1A, 2 in CYP1A1, 1 in CYP11B2 and 1 in 
GSTP1), significant associations of rs1008140 in 
eNOS with the risk of hypertension were found. With 
the co-dominant models, participants with TC 
genotype in rs1008140 of gene eNOS had a 1.42-fold 
(95% CI: 1.01-1.99, P = 0.044) risk of hypertension, 
compared with those with TT genotype. In addition, 
within the dominant models, participants with GT and 
TT genotypes in rs1008140 of gene eNOS had an 
increased risk of essential hypertension (OR=1.40, 
95% CI: 1.01-1.95, P = 0.047), compared with GG 
genotype. We found no significant association of other 
SNPs and the risk of hypertension. 
 

Table 1. Gene eNOS and essential hypertension. 
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IV. DISCUSSIONS AND CONCLUSIONS 
 
This study found a significant association between 
polymorphisms in rs1008140 of the 17 intron in gene 
eNOS and the risk of hypertension. Gene eNOS is 
located in the 7q35-q36 region on the human 
chromosome, spans approximately 21kb, contains 
approximately 26 exons and 25 introns. Gene eNOS 
controls the synthesis of endothelial nitric oxide 
synthase (eNOS), which is the rate-limiting enzyme of 
nitric oxide (NO) [5]. NO is an endothelium-derived 
relaxing factor and plays a significant role in 
maintaining blood pressure stability, inhibiting 
endothelial injury, and antagonizing thrombosis. 
Mutations in the eNOS gene can affect the expression 
efficiency of the gene and affect the synthesis of NO in 
the vascular endothelium, thereby increasing vascular 
resistance and resulting in elevated blood pressure [6]. 
In the rs1008140 locus of the eNOS gene, the risk of 
hypertension was 1.4 times higher in the population 
with the mutant allele T than in the GG genotype 
(OR=1.40, 95% CI: 1.01, 1.95) (P = 0.047). This study 
is the first to report a significant association between 
this site and the risk of hypertension. However, 
because there are too many uncontrollable factors in 
the polymorphism study, and false positive 
associations are prone to occur, this conclusion needs 
to be repeatedly verified in other regional population 
samples in the next phase. The rs1799983 in exon 8 of 
the eNOS gene is a hot SNP in studies related to 
essential hypertension, but the results are 
controversial. Recently, Li et al. [7] conducted a 
meta-analysis of data from 11248 Chinese 
hypertensive patients in 23 studies and found that the 

rs1799983 T-mutant allele could increase the risk of 
hypertension in the Chinese population, especially in 
Chinese Han population. However, the association 
between this site and the risk of hypertension was not 
found in the Chinese Han population. This may be due 
to the fact that this study only collected samples in the 
Wuhan City area and was not sufficient to represent 
the entire Han population. In summary, there is a 
significant association between polymorphisms of 
rs1008140 in gene eNOS and the risk of hypertension. 
However, further mechanism research and functional 
experiments are required to verify the biological 
function basis. 
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