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ABSTRACT 

Coronary- heart disease is one of several subtypes of heart disease. Coronary heart disease (CHD) is a disease in which a 
waxy substance called plaque builds up inside the coronary arteries. Several studies have shown that Nitric oxide (NO) 
has several important roles in Coronary- heart disease. Studies have demonstrated that the NO level of plasma, serum 
and postmortem from patients with Coronary- heart disease are increased and they have an abnormal NOS/NO 
pathway. NO is created by three nitric oxide synthase (NOS) isoenzymes, including endothelial NOS (eNOS), neuronal 
NOS (nNOS) and inducible NOS (iNOS).Evidence suggests that eNOS might play a role in this mysterious disease, as a 
result we studied NOS3 gene rs1800779 polymorphism in Iranian patient affected by Coronary- heart disease. In the 
present case-control study, the polymorphism of NOS3 gene rs1800779 polymorphism   has been investigated in 40 
Coronary- heart disease patients and 60 healthy subjects by using ARMS-PCR method. Then, the data were analyzed by 
SPSS software. The results of this study showed considerable association between Coronary- heart disease and NOS3 
gene rs1800779 polymorphism in Iranian population. It is important to define a possible role of polymorphisms in brain 
disorders as a consequence of a decreased risk of developing Coronary- heart disease in Iranian population.  
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INTRODUCTION 
Coronary artery disease has a number of well determined risk factors. The most common risk factors 
include smoking, family history, hypertension, obesity, diabetes, lack of exercise, stress, and high blood 
lipids [1,2]. Smoking is associated with about 36% of cases and obesity 20%. Lack of exercise has been 
linked to 7–12% of cases. Job stress appears to play a minor role accounting for about 3% of cases [3]. In 
one study, women who were free of stress from work life saw an increase in the diameter of their blood 
vessels, leading to decreased progression of atherosclerosis [4,5]. In contrast, women who had high levels 
of work-related stress experienced a decrease in the diameter of their blood vessels and significantly 
increased disease progression [6,7]. Having a type A behavior pattern, a group of personality 
characteristics including time urgency, competitiveness, hostility, and impatience is linked to an 
increased risk of coronary disease [8, 9]. 
Typically, coronary artery disease occurs when part of the smooth, elastic lining inside a coronary 
artery (the arteries that supply blood to the heart muscle) develops atherosclerosis.(10) With 
atherosclerosis, the artery's lining becomes hardened, stiffened, and swollen with calcium deposits, fatty 
deposits, and abnormal inflammatory cells - to form a plaque. Deposits of calcium phosphates 
(hydroxyapatites) in the muscular layer of the blood vessels appear to play not only a significant role in 
stiffening arteries but also for the induction of an early phase of coronary arteriosclerosis. This can be 
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seen in a so-called metastatic mechanism of calciphylaxis as it occurs in chronic kidney disease and 
haemodialysis [11, 12]. Although these patients suffer from a kidney dysfunction, almost fifty percent of 
them die due to coronary artery disease [13, 14]. Plaques can be thought of as large "pimples" that 
protrude into the channel of an artery, causing a partial obstruction to blood flow [15]. Patients with 
coronary artery disease might have just one or two plaques, or might have dozens distributed throughout 
their coronary arteries. A more severe form is chronic total occlusion (CTO), when a coronary artery is 
completely obstructed for more than 3 months [16]. 
Different studies have represented that Nitric oxide and NO synthase genes are related with Coronary- 
heart disease. NO is one of the simplest of biologically active molecules with exclusive chemical 
properties that constructed by three nitric oxide synthase (NOS) isoenzymes, including endothelial NOS 
(eNOS), neuronal NOS (nNOS) and  inducible NOS(iNOS).Studies have showed that the NO level of plasma, 
serum and postmortem brain from patients with Coronary- heart disease  are amplified and they have an 
abnormal NOS/NO pathway. eNOS is responsible for most of the NO production in the vascular system, 
thus, it is more possible that eNOS owns a main role inCoronary- heart disease  .In addition, several 
studies have suggested that eNOS may interfere with Coronary- heart disease (17-19).As a result, we 
studied NOS3 gene rs1800779 polymorphism in Iranian patient affected by Coronary- heart disease . 
 
MATERIAL AND METHODS 
Patients and controls 
DNA was obtained from 40 patients with clinically Coronary- heart disease. A total of 60 healthy controls 
aged 42-65 years or younger were also analyzed to define a possible role for the NOS3 gene rs1800779 
polymorphism in Iranian patients in late onset Coronary- heart disease. Genomic DNA was amplified by 
polymerase chain reaction (PCR) with proper primers and then, the data were analyzed by (SPSS) 
software. 
DNA extraction and NOS3 gene rs1800779 polymorphism genotyping 
Genomic DNA from venous blood samples were isolated using Quick Micro Prep  Kit (Zymo Research, 
U.S.A.) according to manufacturer’s instructions  .The NOS3 gene rs1800779 polymorphism genotyping 
was performed base on ARMS-PCR by eNOS- READY GENE ZG Kit(Zima gene, Iran).The thermal cycling 
conditions for ARMS-PCR were as follows: 1 cycle at 95°C for 7 min followed by 35 cycles of 94°C for 75 s 
and 59°C for 55 sand 72ºC for 30 s and final extension step at 72ºC for 5 min. The electrophoresis was 
carried out using 2%GelRedstained agarose gel, at 110V for 45 min. After electrophoresis, the amplified 
PCR products were visualized under U. V. light. 
This polymorphism was genotyped by ARMS-PCR, with the primer pairs: 
 

Primer  Sequence (5'->3')                                      Length                   Tm                       GC% 
 

F C             AAGGCAGGAGACAGTGGATG        20                   59.38                 55.00 

R N            TGAAGGAAGAGTTCTGGTGGC        21                   59.93                  52.38 

R M           TGAAGGAAGAGTTCTGGTGGA         21                     58.31                47.62 

 
Specificationsprimers usedforinternal control: 

Primer  Sequence (5'->3')                                 Length                             Tm                   GC% 
 

F            GTGTACCCCACCTGCATTCT                     20                        59.67      55.00 

R            CCCAGCAAGGATGTAGTGAC       20                        57.97       55.00 

 
PCR program used for ARMS-PCR: 

Time temperature(Celsius) cycle 

7Minutes  95 first 
1minute and15seconds 

55Seconds  
30seconds 

94  
59  
72 

  
Two tothirty-five 
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5Minutes 72 thirty-six 

 
RESULTS 
We genotyped and analyzed 40 patients with Coronary- heart disease (average above65years), and 60 
healthy controls younger than 65 years (range 46 to 65), for NOS3 gene rs1800779 polymorphism. 
NOS3 gene rs1800779 polymorphism frequencies were in equilibrium in patients and controls. Patients 
showed an extensively increased frequency of the NOS3 gene rs1800779 polymorphism allele compared 
with controls. Thus the NOS3 gene rs1800779 polymorphism allele would confer a slightly increased risk 
of developing late onset Coronary- heart disease in Iranian population. 
Carriers of the NOS3 gene rs1800779 polymorphism were at a slightly but significantly increased 
frequency in patients compared with controls. Both groups of healthy controls, older than 85 and younger 
than 65 years, did not had similar gene frequencies, suggesting that this polymorphism is related with 
Coronary- heart disease in Iranian population (table). 
Genotype Table: 
Table1: Genotype Table of NOS3 gene rs1800779 polymorphism: 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

Genotype * Group 100 100.0% 0 .0% 100 100.0% 

 
Table2: Genotype * Group Cross tabulation 

Genotype * GROUP Cross tabulation 
Count 

 
Group 

Total CASE CONTROL 

Genotype GG 15 51 66 

GT 21 8 29 

TT 4 1 5 
Total 40 60 100 

 
Table3: Chi-Square Tests for Genotype of NOS3 gene rs1800779 polymorphism: 

Chi-Square Tests 

 
Value df 

Asymp. Sig. (2-
sided) 

Pearson Chi-Square 24.233a 2 .000 
Likelihood Ratio 24.689 2 .000 
Linear-by-Linear 
Association 

21.920 1 .000 

N of Valid Cases 100   

a. 2 cells (33.3%) have expected count less than 5. The minimum 
expected count is 2.00. 

 
Table4: Symmetric Measures for Genotype of NOS3 gene rs1800779 polymorphism: 

Symmetric Measures 

 
Value 

Asymp. Std. 
Errora Approx. Tb Approx. Sig. 

Interval by 
Interval 

Pearson's R -.471 .087 -5.279 .000c 

Ordinal by Ordinal Spearman Correlation -.491 .088 -5.574 .000c 
N of Valid Cases 100    

a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Chart1: Genotype chart of NOS3 gene rs1800779 polymorphism: 
 
Table5: Risk Estimate for Genotype of NOS3 gene rs1800779 polymorphism: 

Risk Estimate 

 Value 

Odds Ratio for Genotype (1 / 
2) 

a 

a. Risk Estimate statistics cannot be 
computed. They are only computed for a 2*2 
table without empty cells. 

ALLELE Table: 
Table6: ALLEL Table of NOS3 gene rs1800779 polymorphism: 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

Genotype * Group 200 100.0% 0 .0% 200 100.0% 

 
Table7: Group Cross tabulation and Chi-Square Tests 

GENOTYP * GROUP Cross tabulation 
Count 

 
Group 

Total 1 2 

Genotype G 51 110 161 

T 29 10 39 
Total 80 120 200 

 
Table8: Chi-Square Tests for ALLEL of NOS3 gene rs1800779 polymorphism: 

Chi-Square Tests 

 
Value df 

Asymp. Sig. (2-
sided) 

Exact Sig.  
(2-sided) 

Exact Sig.  
(1-sided) 

Pearson Chi-Square 23.831a 1 .000   
Continuity Correctionb 22.086 1 .000   
Likelihood Ratio 23.741 1 .000   
Fisher's Exact Test    .000 .000 
Linear-by-Linear 
Association 

23.712 1 .000 
  

N of Valid Cases 200     
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a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 15.60. 
b. Computed only for a 2x2 table 

Table9: Symmetric Measures for ALLEL of NOS3 gene rs1800779 polymorphism: 
Symmetric Measures 

 
Value 

Asymp. Std. 
Errora Approx. Tb Approx. Sig. 

Interval by 
Interval 

Pearson's R -.345 .066 -5.175 .000c 

Ordinal by Ordinal Spearman Correlation -.345 .066 -5.175 .000c 
N of Valid Cases 200    

a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 

 
 

 
Chart 2: ALLEL Table of NOS3 gene rs1800779 polymorphism: 

 
Table10: Risk Estimate for ALLEL of NOS3 gene rs1800779 

polymorphism: 
Risk Estimate 

 
Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for Genotype 
(1 / 2) 

.160 .072 .353 

For cohort Group = 1 .426 .318 .571 
For cohort Group= 2 2.665 1.545 4.594 
N of Valid Cases 200   

 
 
DISCUSSION 
There is growing evidence that the NOS3 gene rs1800779 polymorphism plays a part in the pathogenesis 
of Coronary- heart disease. Several lines of evidence suggest that NOS3 gene rs1800779 polymorphism 
may play a part in Coronary- heart disease by modulating inflammation. In accordance with this, an 
increased frequency of the allele among patients with Coronary- heart disease has been seen in this study. 
This study analyzed different populations, and found an increased frequency of the allele. We also found 
an association between the allele and Alzheimer’s disease in our population. However, the difference 
between patients and controls was significant in Iranian population, and the fact that a similar result has 
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been found in different populations suggests that the NOS3 gene rs1800779 polymorphism is truly 
involved in the development of Coronary- heart disease. 
The NOS3 gene rs1800779 polymorphism has been associated with heart disease. To define a possible 
role of this polymorphism in heart disease as a consequence of a decreased risk of developing Coronary- 
heart disease , we genotyped healthy controls. Gene frequencies were almost identical between controls, 
indicating that the NOS3 gene rs1800779 polymorphism is related with Coronary- heart disease in 
Iranian population. 
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