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Abstract— Oxidative stress is well known to be involved in the 

pathogenesis of lifestyle-related diseases, including, hypertension, 

diabetes mellitus, coronary artery diseases, and malignancies. 

However, oxidative stress also has a useful role in physiologic 

adaptation and in the regulation of intracellular signal 

transduction. Therefore, a significant description of oxidative 

stress may be “a condition where oxidative forces go beyond the 

antioxidant systems due to loss of the equilibrium between them”. 

Significant Nitric Oxide (NO) confirmed as a envoy of 

vasodilatation, derivative from the endothelium. Coronary artery 

disease also defined as atherosclerotic heart diseases are the 

outcome of the growth of antheromatous plaques (made up of 

fats, cholesterol etc) within the walls of the coronary arteries that 

provide the myocardium with oxygen and nutrients. The evidence 

of the plaque in the lumen (free space in the artery for the flow of 

nutrients, oxygen etc.) of an artery causes tapering of lumen of 

the artery by declining its diameter. NO levels show a significant 

relation with higher BMI and hypertension in coronary artery 

disease. Many research have shown that adipose tissue contains 

NO synthetase enzyme, and is thus an impending NO source. 

Biological activity of Nitric Oxide provides clinicians with 

additional therapeutic options in the treatment of cardiovascular 

disease which will subordinate oxidative stress, a process which is 

becoming gradually more standard as critical in the 

pathophysiology of vascular disease. 

Key words— Oxidative stress, vasodilatation, myocardium, 

pathophysiology 

I.INTRODUCTION 

Oxidative Stress 

An imbalance between the systemic manifestation of 

reactive oxygen species and a biological system's ability to 

readily detoxify the reactive intermediates or to repair the 

resulting damage reflects Oxidative stress. Normal redox state 

of cells get disturbed which can cause toxic effects through the 

production of peroxides and free radicals that damage all 

components of the cell, including proteins, lipids, and DNA. 

Further, some reactive oxidative species act as cellular 

messengers in redox signaling. Thus, disruptions in normal 

mechanisms of cellular signaling can cause by Oxidative 

Stress. The close relationship between oxidative stress and 

lifestyle-related diseases has become well known. Oxidative 

stress is defined as a “condition in which oxidation exceeds the 

antioxidant systems of the body secondary to a loss of the 

balance between them.” It not only causes catastrophic events 

such as peroxidation of lipids and oxidative DNA damage, but 

also affects the physiologic adaptation phenomena and 

regulation of intracellular signal transduction. From a clinical 

point of view, if biomarkers that reflect the extent of oxidative 

stress were available, such markers would be useful for 

physicians to gain an insight into the pathological features of 

various diseases and assess the efficacy of drugs [3]. Oxidative 

stress play important role in some instances, For example, to 

prepare the birth canal for delivery oxidative stress induces 

apoptosis. Also, during appropriate physical exercise and 

ischemia- biological defense mechanisms are strengthened by 

oxidative stress. Therefore, a more useful definition of 

oxidative stress may be a “condition where oxidation exceeds 

the antioxidant systems because the balance between them has 

been lost.[3]”. 

 
 

 
 

In humans, oxidative stress is thought to be involved in 

the development of many diseases or may exacerbate their 

symptoms. These include cancer, Parkinson's disease, 

Alzheimer's disease, atherosclerosis, heart failure, myocardial 

infarction, Schizophrenia Bipolar disorder, fragile X syndrome, 

Sickle Cell Disease, lichen planus, vitiligo, autism, and chronic 

fatigue syndrome. However, reactive oxygen species can be 

beneficial, as they are used by the immune system as a way to 

attack and kill pathogens. Short-term oxidative stress may also 
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be important in prevention of aging by induction of a process 

named mitohormesis. Oxidative stress is thought to be linked to 

certain cardiovascular disease, since oxidation of LDL in the 

vascular endothelium is a precursor to plaque formation. 

 

Oxidative Stress as a Biological Modulator and as a Signal  

 

Oxidative stress not only has a cytotoxic effect, but also 

plays an important role in the modulation of messengers that 

regulate essential cell membrane functions, which are vital for 

survival. It affects the intracellular redox status, leading to the 

activation of protein kinases, including a series of receptor and 

non-receptor tyrosine kinases, protein kinase C, and the MAP 

kinase cascade, and hence induces various cellular responses. 

These protein kinases play an important role in cellular 

responses such as activation, proliferation, and differentiation, 

as well as various other functions. Accordingly, the protein 

kinases have attracted the most attention in the investigation of 

the association between oxidative stress and disease. 

II.NITRIC OXIDE 

Nitric oxide, or nitrogen oxide, [2] also known as nitrogen 

monoxide, is a molecule with chemical formula NO. It is a free 

radical [3] and is an important intermediate in the chemical 

industry. Nitric oxide is a by-product of combustion of 

substances in the air, as in automobile engines, fossil fuel 

power plants, and is produced naturally during the electrical 

discharges of lightning in thunderstorms. In mammals 

including humans, NO is an important cellular signaling 

molecule involved in many physiological and pathological 

processes.[4] It is a powerful vasodilator with a short half-life 

of a few seconds in the blood. Nitric oxide, known as the 

'endothelium-derived relaxing factor', or 'EDRF', is 

biosynthesized endogenously from L-arginine, oxygen, and 

NADPH by various nitric oxide synthase (NOS) enzymes. 

Reduction of inorganic nitrate may also serve to make nitric 

oxide. The endothelium (inner lining) of blood vessels uses 

nitric oxide to signal the surrounding smooth muscle to relax, 

thus resulting in vasodilatation and increasing blood flow.  

Dietary nitrate is also an important source of nitric oxide in 

mammals. Green, leafy vegetables, and some root vegetables 

(such as beetroot) have high concentrations of nitrate. When 

eaten and absorbed into the bloodstream nitrate is concentrated 

in saliva (about 10 fold) and is reduced to nitrite on the surface 

of the tongue by a biofilm of commensally facultative 

anaerobic bacteria. This nitrite is swallowed and reacts with 

acid and reducing substances in the stomach (such as ascorbate) 

to produce high concentrations of nitric oxide. The purpose of 

this mechanism to create NO is thought to be both sterilization 

of swallowed food, to prevent food poisoning and to maintain 

gastric mucosal blood flow. Nitric oxide also acts on cardiac 

muscle to decrease contractility and heart rate. NO contributes 

to the regulation of cardiac contractility. Emerging evidence 

suggests that coronary artery disease (CAD) is related to 

defects in generation or action of NO. Nitric Oxide is the 

natural performance booster that strengthens our heart, lungs, 

and nerves, along with every cell in our body. It also allows us 

to prolong your exercise, and prolonged exercise increases NO 

levels in our body. 

 
It’s a virtuous cycle that can lead to improved athletic 

performance and better health. NO is a short-lived, gaseous 

molecule that is produced in your cells. Once released into the 

bloodstream, it signals the body to perform certain functions 

such as vasodilatation opening up the blood vessels and 

capillaries to increase blood flow and deliver oxygen and 

critical nutrients throughout your body at the time it needs them 

most. Do you ever wonder why people suffering from chest 

pain are often prescribed and instructed to take nitroglycerine? 

It’s because the body uses nitroglycerine to produce high levels 

of NO quickly by opening the coronary arteries and increasing 

the flow of blood to the heart. 

 
NO is primarily manufactured in the endothelium, which is 

the layer of cells lining the interior surface of the blood vessels. 

The endothelial tissue, which separates the blood from the 

smooth muscles of the vessel walls, is extremely thin and 

fragile. It’s easy to see what occurs when such a vast, crucial 

network gets what it needs to function at its biological peak. 

When your endothelium is well nourished, it produces NO at 

optimal levels. The NO then rapidly spreads through the cell 

membranes to the underlying muscle cells, causing the arteries 

to dilate and blood to flow unimpeded to the heart and other 

organs. 

Because NO functions on a localized basis, it is released by 

billions of cells throughout the body, enhancing overall 

functioning. The longer NO circulates in the body, the greater 

benefit it provides to your cells, cardiovascular system, lungs, 

nervous system, and organs and the more optimal their 

functionality will be. The more efficiently each of your cells 

functions, the more you will be able to produce peak speed, 

strength, and endurance as part of your athletic endeavors. 

Also, the desirable effects of NO aren’t limited to athletes. 

On the contrary, this molecule is quickly becoming regarded as 

a critical component of a pro-wellness lifestyle for all people, 

ranging from athletes to the sedentary.  
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A. Benefits of Nitric Oxide 

Some of the benefits of sufficient levels of NO include: 

A. Helping to increase cardiovascular capacity and 

circulation and enhancing oxygen and nutrient 

delivery to cells. 

B. Helping cells get rid of waste products. 

C. Regulating the muscle tone of blood vessels and 

having a major impact in controlling blood pressure. 

D. Stopping blood platelets from forming clots, this helps 

in preventing arterial blockages and heart attacks. 

E. Transmitting messages between nerve cells, a process 

known as neurotransmission. 

 
NO helps slow the accumulation of atherosclerotic plaque 

in the blood vessels. This artery hardening build up of 

cholesterol and fats that narrow or block the arteries is a major 

precursor to coronary heart disease, leading to heart attack and 

stroke. Our research strongly suggests that NO’s ability to 

combat this plaque helps produce healthy levels of cholesterol 

by working in concert with medications commonly prescribed 

for people with high cholesterol.  

III.CORONARY ARTERY DISEASES (CAD) 

Coronary artery disease (CAD; also atherosclerotic heart 

disease) is the most common type of heart disease and cause of 

heart attacks.[1] The disease is caused by plaque building up 

along the inner walls of the arteries of the heart, which narrows 

the arteries and restricts blood flow to the heart. It is the leading 

cause of death worldwide. While the symptoms and signs of 

coronary artery disease are noted in the advanced state of 

disease, most individuals with coronary artery disease show no 

evidence of disease for decades as the disease progresses before 

the first onset of symptoms, often a "sudden" heart attack, 

finally arises. After decades of progression, some of these 

atheromatous plaques may rupture and (along with the 

activation of the blood clotting system) start limiting blood 

flow to the heart muscle. The disease is the most common 

cause of sudden death, and is also the most common reason for 

death of men and women over 20 years of age.  

As the degree of coronary artery disease progresses, there 

may be near-complete obstruction of the lumen of the coronary 

artery, severely restricting the flow of oxygen-carrying blood to 

the myocardium. Individuals with this degree of coronary 

artery disease typically have suffered from one or more 

myocardial infarctions (heart attacks), and may have signs and 

symptoms of chronic coronary ischemia, including symptoms 

of angina at rest and flash pulmonary edema. A distinction 

should be made between myocardial ischemia and myocardial 

infarction. Ischemia means that the amount of blood supplied to 

the tissue is inadequate to supply the needs of the tissue. When 

the myocardium becomes ischemic, it does not function 

optimally. When a large area of the myocardium becomes 

ischemic, there can be impairment in the relaxation and 

contraction of the myocardium. If the blood flow to the tissue is 

improved, myocardial ischemia can be reversed. Infarction 

means that the tissue has undergone irreversible death due to 

lack of sufficient oxygen-rich blood. 

 
 

An individual may develop a rupture of an atheromatous 

plaque at any stage of the spectrum of coronary artery disease. 

The acute rupture of a plaque may lead to an acute myocardial 

infarction (heart attack). 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. With atherosclerosis, the artery's 

lining becomes hardened, stiffened, and swollen with all sorts 

of "grunge" - including 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. 

 
 

Risk factors for the Coronary Artery Diseases- 

The following are confirmed independent risk factors (IRF) 

for the development of CAD: 

1. Hypercholesterolemia (specifically, serum LDL 

concentrations) 

2. Smoking 

3. Hypertension (high systolic pressure seems to be most 

significant in this regard)[9] 

4. Hyperglycemia (due to diabetes mellitus or 

otherwise)[citation needed] 

5. Hemostatic Factors High levels of fibrinogen and 

coagulation factor VII are associated with an 

increased risk of CAD. Factor VII levels are higher in 

individuals with a high intake of dietary fat. 

Decreased fibrinolytic activity has been reported in 

patients with coronary atherosclerosis. 

6. Hereditary differences/genetic polymorphisms in such 

diverse aspects as lipoprotein structure and that of 

their associated receptors, enzymes of lipoprotein 

metabolism such as cholesteryl ester transfer protein 



International Journal of Technical Research and Applications e-ISSN: 2320-8163, 

www.ijtra.com Volume 2, Issue 4 (July-Aug 2014), PP. 19-25 

22 | P a g e  

 

(CETP) and hepatic lipase (HL), homocysteine 

processing/metabolism, etc. 

7. High levels of Lipoprotein, a compound formed when 

LDL cholesterol combines with a substance known as 

Apoliprotein. 

Significant, but indirect risk factors include: 

 Lack of exercise 

 Consumption of alcohol 

 Stress 

 Diet rich in saturated fats[citation needed] 

 Diet low in antioxidants 

 Obesity 

 Men over 60; Women over 65 

 Low hemoglobin 

 
Atherosclerosis is a process that can involve many of the 

body’s blood vessels with a variety of presentations. When it 

involves the coronary arteries it results in coronary artery 

disease, the cerebral arteries; cerebrovascular disease (transient 

ischemic attack, stroke), the aorta; aortic aneurysms, the ileo-

femoral and popliteal arteries; peripheral vascular disease, the 

mesenteric arteries; intestinal ischemia. Half of all deaths in the 

developed world and a quarter of deaths in the developing 

world are due to Cardiovascular Disease which are comprised 

of hypertension and the diseases caused by atherosclerosis. 

A. The Pathogenesis of the Atherosclerotic Plaque: 

Atherosclerosis is the main cause of coronary artery disease. 

The process begins as disruption of endothelial function due to 

the accumulation of lipoprotein droplets in the intima of the 

coronary vessels. Water insoluble lipids are carried in the 

bloodstream attached to water soluble apolipoproteins 

(lipoproteins). High concentrations of low density lipoprotein 

(LDL) can permeate an already disrupted or dysfunctional 

endothelium where it undergoes oxidation and, in diabetics, 

glycation. Modified LDL attracts leukocytes into the intima and 

can be scavenged by macrophages leading to the formation of 

foam cells. These cells replicate giving rise to one of the 

earliest pathological lesions; the fatty streak. The fatty streak is 

the earliest visualized lesion of atherosclerosis. 

 

B. Pathophysiology of CAD 

Limitation of blood flow to the heart causes ischemia (cell 

starvation secondary to a lack of oxygen) of the myocardial 

cells. Myocardial cells may die from lack of oxygen and this is 

called a myocardial infarction (commonly called a heart 

attack). It leads to heart muscle damage, heart muscle death and 

later myocardial scarring without heart muscle regrowth. 

Chronic high-grade stenosis of the coronary arteries can induce 

transient ischemia which leads to the induction of a ventricular 

arrhythmia, which may terminate into ventricular fibrillation 

leading to death. CAD is associated with smoking, diabetes, 

and hypertension. A number of recent studies have shown that 

family history of early CAD is an important predictor of CAD. 

Most of the familial association of coronary artery disease may 

be related to common dietary habits. Screening for CAD 

includes evaluating high-density and low-density lipoprotein 

(cholesterol) levels and triglyceride levels. Despite much press, 

most of the alternative risk factors including homocysteine, C-

reactive protein (CRP), Lipoprotein, coronary calcium and 

more sophisticated lipid analysis have added little if any 

additional value to the conventional risk factors of smoking, 

diabetes and hypertension.  

IV.PREVENTION OF CORONARY ARTERY DISEASES 

Coronary artery disease is the most common form of heart 

disease in the Western world. Prevention centers on the 

modifiable risk factors, which include decreasing cholesterol 

levels, addressing obesity and hypertension, avoiding a 

sedentary lifestyle, making healthy dietary choices, and 

stopping smoking. There is some evidence that lowering 

homocysteine levels may contribute to more heart attacks. In 

diabetes mellitus, there is little evidence that very tight blood 

sugar control actually improves cardiac risk although improved 

sugar control appears to decrease other undesirable problems 

like kidney failure and blindness. Some recommend a diet rich 

in omega-3 fatty acids and vitamin C. The World Health 

Organization (WHO) recommends "low to moderate alcohol 

intake" to reduce risk of coronary artery disease although this 

remains without scientific cause and effect proof. 

A. Prevention by Diet and Exercise  

It has been suggested that coronary artery disease is 

partially reversible using an intense dietary regimen coupled 

with regular cardio exercise. Vegetarian diet: Vegetarians have 

been shown to have a 24% reduced risk of dying of heart 

disease. The consumption of Trans fat (commonly found in 
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hydrogenated products such as margarine) has been shown to 

cause the development of endothelial dysfunction, a precursor 

to atherosclerosis. The consumption of trans fatty acids has 

been shown to increase the risk of coronary artery disease 

Foods containing fiber, potassium, nitric oxide (in green leafy 

vegetables), monounsaturated fat, polyunsaturated fat, 

saponins, or lecithin are said to lower cholesterol levels. Foods 

high in grease, salt, trans fat, or saturated fat are said to raise 

cholesterol levels. In addition to take supplements, it is 

important to maintain a healthy lifestyle by watching what you 

eat and being active. 

 Do aerobic exercise for at least 20 minutes three days 

a week. This simulates endothelial cells to 

continuously produce nitric oxide, even on days that 

you don’t exercise. 

 Minimize intake of saturated fat. Saturated fat, found 

in such animal products as red meat, poultry, butter, 

and whole milk, contributes to the accumulation of 

arterial plaque and impairs nitric oxide production. 

Better: Olive oil, fish and flaxseed. The fats found in 

these foods help protect the endothelium by elevating 

levels of beneficial HDL cholesterol and lowering the 

harmful LDL form. 

 Eat More Fiber. The dietary fiber in grains, fruits and 

vegetables lowers blood pressure and LDL cholesterol 

and raises HDL, thereby protecting endothelial cells. 

 
Many of the foods that contain fiber also are rich in 

antioxidants, which inhibit the cell damage that lowers nitric 

oxide. Eat at least 25 grams (g) of fiber daily – and drink at 

least eight-ounce glasses of water each day to make sure that 

the fiber moves through your system properly.  

V.NITRIC OXIDE HELPING IN LOWERING OXIDATIVE STRESS 

A. Preventing Coronary Artery Diseases 

“Oxidative stress” is now a major concern for Cardiovascular 

researchers. When the body utilizes oxygen, it produces 

byproducts by the process of oxidation that can be either 

beneficial or catastrophic.  Without oxidation, our cells would 

not be able to burn glucose, which provides us with energy. 

Studies have shown that adipose tissue contains NO synthetase 

enzyme, and is thus a potential source for “NO”. The 

byproducts of oxidation in the body are called oxygen or “free” 

radicals. Free radicals can show harmful or toxic effects by 

neutralizing Nitric Oxide (NO), it contributes not only to 

cardiovascular disease but also to signs of the aging process 

from wrinkling of the skin to weakening bones. Free radicals 

can injure the endothelium. When LDL (“bad”) cholesterol is 

oxidized, it is chemically altered in ways that allow it to 

infiltrate artery walls and do serious damage to the endothelial 

cells. Though the endothelial cells can repair themselves to 

some degree, constant oxidative stress can sabotage the 

opportunity for meaningful self-repair. 

 
 

 
 

Nitric Oxide act against oxidative stress and can minimize 

the oxidative stress that will contributes to for the treatment of 

cardiovascular disease. When free radicals are present in high 

numbers, they try to overpower and disarm the NO produced in 

your body before it can take control of the situation. When your 

body is in a state of oxidative stress, you may have much less 

NO than normal. Antioxidants play an important role and can 

help as they act like “scavengers in the body”. Antioxidant 

helps in neutralizing free radicals before they can cause much 

damage. 

VI.CONCLUSION 

In the pathogenesis of diseases Oxidative stress is well 

known to be involved. Hypertension, diabetes mellitus, 

coronary artery diseases, and malignancies are part of it, 

including the patients who are utilizing arsenic or any heavy 

metal contaminated water for their domestic or drinking 

purpose suffers from oxidative stress as these toxic water 

initiate the function of free radicals. However, in physiologic 

adaptation and in the regulation of intracellular signal 

transduction oxidative stress also plays an essential role. 

Therefore, a perfect definition of oxidative stress may be “a 

condition where oxidative forces exceed the antioxidant 
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systems due to loss of the balance between them”. Nitric Oxide 

(NO) called a “Vasodilatator agent” which is derived from the 

endothelium show a significant relationship. Coronary artery 

disease is an atherosclerotic heart disease that occur due to the 

result of the accumulation of plaques (made up of fats, 

cholesterol etc) within the walls of the coronary arteries that 

supply the myocardium with oxygen and nutrients. Deposition 

of the plaque in the lumen of an artery causes narrowing of 

lumen of the artery by decreasing its diameter. NO levels 

showed a significant relation with higher BMI and 

hypertension in coronary artery disease. Adipose tissue 

contains NO synthetase enzyme, and is thus a potential NO 

source. Biological activity of Nitric Oxide provides researchers 

with additional therapeutic options in the field of cardiology. 

By lowering oxidative stress, a process which is becoming 

increasingly recognized as critical in the pathophysiology of 

vascular disease. The causes of diseases can be divided into 

three major categories, genetic, habitual, and environmental. 

Studies said that genes that are associated with biological 

oxidative stress have been identified for that in-silico studies 

are also going on with the genes for NO synthetase (NOS) and 

being considered for such diseases. 
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