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ÖZET 

FATLAWI. M. A. Koroner arter hastalığı tümör nekroz faktörü (TNF) alfa ve beta 
polimorfizm birliği. Yeditepe Üniversitesi Sağlık Bilimleri Enstitüsü, moleküler tıp 
bölümü. Doktora tezi. İstanbul, 2017 

Koroner Arter Hastalığı veya Ateroskleroz, dinamik ve ilerleyici bir inflamatuar 
patolojidir ve dünyadaki en sık görüen ölüm nedenidir. Bu çalışmada, Ateroskleroz 

gelişiminde, ilerlemesinde ve komplikasyonlarında anti-inflamatuar sitokinlerin rolüyle 

ilgili güncel bilgileri bir araya getirerek, Tümör Nekroz Faktörü (TNF) Alfa ve Beta 

polimorfizmlerinin KAH riski ile ilişkili olup olmadığı araştırdık. Genotiplendirme, 

Gerçek Zamanlı Polimeraz Zincir Reaksiyonu temelli teknik ile gerçekleştirilmiştir. 

Çalışmamızda koroner arter hastalığı olan hasta grubu (n:50) ile kontrol grubu 
(n:50) arasında hiperlipidemi, sigara kullanımı, obezite ve diyabet gibi risk faktörlerinin 
ve Tümör Nekroz Faktörü (TNF) Alfa ve Beta Polimorfizmlerının karşılaştırılması 
amaçlandı. 

Hasta ve kontrol gruplarının karşılaştırılmasında erkek cinsiyet (p=0.0860) ve 
sigara tüketimi (p=0.110) ve diyabet (p=0.026) risk faktörü olduğu gözlendi. Hasta 

grubunda total kolestrol (p=0.102) ve LDL (p=0.178) düzeyleri yüksek, HDL (p=0,040) 

düzeyleri ise daha düşük olarak saptanmıştır.  

 Hasta ve kontrol örneklerinin Tümör Nekroz Faktörü Alpha (TNFα) genotip 
dağılımları incelendiğinde gruplar arasında anlamlı olarak farklılık saptanmadı. 
Homozigot Mutant Genotipin değerlendirmesi hasta grubunda anlamlı seviyede fazla 

olduğu belirlenmesi (p=0.004). Bu genotipin kardioyovasküler riski 12.2-kat arttırdığı 
gözlendi (OR=12.250, 95% CI=1.504-99.798; p=0.004). Tümör Nekroz Faktörü (TNF) 

Beta polimorfizmleri ile KAH arasında bir ilişki saptanmamıştır. 

 Bireylerin genetik yatkınlığı erken yaşam evrelerinde yeni yaklaşımlarla 
belirlenebilir ve böylece koroner arter hastalığına karşı alınan yeni tedbirlerle hastalık 
oluşumunun önlenebileceği izlenimi edinilmiştir. 

              

 

Anahtar Kelimeler: Ateroskleroz, Koronar Arter Hastalığı, TNF-α, TNF-ȕ, 
Polimorfizm. 
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ABSTRACT 

FATLAWI. M. A. Association of Tumor Necrosis Factor (TNF) Alpha and Beta  
polymorphism in Coronary Artery Disease. Yeditepe University Health Sciences 
Institute, Department of Molecular Medicine. Ph.D. Thesis. İstanbul, 2017. 

Coronary Artery Disease or Atherosclerosis is a dynamic and progressive 

inflammatory pathology and is the major cause of death and disability worldwide. The 

purpose of this study is to bring together the current information concerning the role of 

pro- and anti-inflammatory cytokines in the development, progression, and complications 

of atherosclerosis. The aim of the study was to assess whether these Tumor Necrosis 

Factor (TNF) Alpha and Beta polymorphisms were related to the risk of CAD or not 

Genotyping was performed with techniques based on Real Time-Polymerase Chain 

Reaction. 

In our study we compared patient group (n:50) which have coronary artery disease 

and control group (n:50) about  risk factors such as hyperlipidemia, smoking, obesity and 

diabetes and their association between  Tumor Necrosis Factor (TNF) Alpha and Beta 

polymorphisms and Coronary Artery Disease. 

In the comparison of the patient and control groups, male gender (p=0.0860) and 

cigarette consumption (p=0.110) and diabetes (p=0.026) were assumed to be the risk 

factors . Total cholesterol (p=0.102) and LDL (p=0.178) levels were high, HDL (p=0,040) 

levels were found to be lower in patients group.  

Tumor Necrosis Factor Alpha (TNFα) genotype was significantly higher in 
patients group compared to control group. The frequency of the Hemozygote Mutant 

Genotype was found to be significantly higher in patients compared to controls (p=0.004). 

The cardiovascular risk for Homozygote Mutant Genotype was 12.2-times increased in 

patients compared with the control group (OR=12.250, 95% CI=1.504-99.798; p=0.004). 

No association was found about those Tumor Necrosis Factor (TNF) Beta polymorphisms 

and CAD between the groups. 

Genetic predisposition of individuals can be determined with new approaches in 

the early life stages and thus disease formation can be prevented with new measures taken 

against Coronary Artery Disease . 

 

Key Words: Atherosclerosis, Coronary Artery Diseas , TNF-α, TNF-ȕ, Polymorphism, 
RT-PCR. 
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1. INTRODUCTION and PURPOSE 

Coronary artery disease (CAD) is the most common cause of morbidity and 

mortality around the world as well as in Turkey. Also, CAD  is developed in the large 

area of atherosclerosis surface (1). 

Atherosclerosis is a systemic inflammatory disease. The initial steps of 

atherogenesis involve cholesterol accumulation in the intima that is thought to mediate 

recruitment of inflammatory leucocytes, followed by development of a fibro-fatty plaque 

comprising a lipid core and macrophages that ultimately evolve into lipid-rich foam cells. 

Process of atherosclerosis  takes several years to develop coronary artery disease, when 

the Coronary artery disease inducing agents are reduced or diagnosed at an early stage, 

the patient can still maintain a healthy life with primary treatment (2). 

For this reason, researchers are working on the prevention of Coronary artery 

disease and also atherosclerosis and new early diagnosis markers. Early detection of silent 

atherosclerotic plaques and at-risk patients; Myocardial infarction and angiogenesis. If 

determined, serious CAD could be found detected before any symptoms or complaints . 

Traditional cardiovascular risk factors are not significant in the majority of patients who 

actually experience the first myocardial infarction. Therefore, there is a need for new 

cardiovascular risk markers, their early identification and risk classification (3). 

All around the world in 2001, Coronary artery disease (CAD) was responsible for 

54% of all cardiovascular deaths . CAD was found to be the most common cause leading 

to deaths in males and females (more than one in five deaths caused by CAD). In those 

who are older than 35 years, we are responsible for the incidence of CAD (4, 5). For 

females, the age-related risk profile was found to be even higher in non-angina outbreaks 

is because women who had Coronary artery disease often had more moderate risk factors 

(6). 

In Turkey, coronary artery disease and related diseases are similar to other 

countries in terms of prevalence. In (COHORT) study; adult with CAD was found to be 

3.8% and 14% of patients at aged 60-69 years who were diagnosed with the disease as 

clinically. Again, in relation to the subject, the Turkish Society of Cardiology (TSC) has 

investigated the atherosclerotic connective tumors (CAD and stroke) in our country, 

accounting for 43% of all cases (7). 

Tumor necrosis factor-alpha (TNF α) plays a key role in pathophysiology of 

Coronary artery disease and genetic variants of TNF-a promoter region was  reported to 

be increased the (TNF α) serum levels associated with coronary artery disease. These 

levels are correlated with the first-time CAD and also markers for recurrent coronary 

events after a previous Coronary Artery Disease (8, 9).  

Tumor necrosis factor-alpha polymorphisms is most studied variants of TNF-α, 
because several studies have found that patients with coronary artery disease the A allele 

show high levels of (TNF α) - in serum. However, the association between coronary artery 



disease  and TNF-α genes polymorphisms  must be validated using larger and independent 

sample populations, using case-case control studies, in order to  better understand the 

incidence of cardiovascular events, a case-control study is contemplated (10). 

Tumor necrosis factor-beta (TNF -ȕ), one of the mediators of inflammation, may 
play an important role in the pathogenesis of coronary artery disease. And to study and 

investigate the association between common polymorphisms (G>A) of the (TNF-ȕ) gene 
and susceptibility to coronary artery disease have produced contradictory and 

inconclusive results (11). 

The aims of our study were: to be compare the role of TNF-α and TNF-ȕ in 
coronary artery disease, and to identify the TNF-α receptor subtype responsible for 
coronary artery disease. And also to provide a relatively comprehensive account of the 

association of TNF-α and TNF-ȕ polymorphisms with susceptibility to coronary artery 
disease (12). 

Health Study and Health Professionals Follow-Up Study Molecular genetics data 

along with the intracellular signaling cascade mechanisms may have important clinical 

implications in the treatment of Coronary Artery Disease. and may lead to use Tumor 

Necrosis Factor as a Pharmacological Target to further treatment and to use of anti-TNF 

molecules in coronary artery disease (13). 

Our aim was to investigate whether the common polymorphisms of the TNF-α 
and TNF-ȕ which were associated with inflammatory parameters and cell adhesion 

molecules and whether these polymorphisms are related to coronary artery disease in 

turkey. 

            

 

 

 

 

 

 

 

 

 

2. LITERATURE REVIEW  
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2.1. Structure, Histological and Physiological Properties of Coronary Arteries 

Coronary Arteries are divided into two: elastic and muscular arteries. Elastic 

arteries are usually large arteries and the expandable capacities are high due to the elastic 

fibers in the constructions. The arteries that expand during systole provide the continuity 

of blood flow by restoring to their original state during diastole. Examples of elastic 

arteries include aorta, carotid, and iliac arteries (14). Muscle arteries are medium-large 

vessels, contain fewer smooth muscle cells, and have fewer expandable capacities. 

However, unlike elastic arteries, when the metabolic needs change, it can increase or 

decrease the vessel cap by autoregulation in response. Muscle arteries may be coronary, 

brachial, femoral, and radial arteries (15). 

Coronary arteries have well-developed, three-layered structure. This foundation 

on the wall of the artery forms the layers of intima, media and adventitia. Intima; is 

endothermic in the icus and internal elastic lamina outside. Media; It is the layer between 

the internal elastic lamina and the external elastic lamina. Adventitia is the layer outside 

the external elastic laminate (16). 

The endothelium is a single-stratified cell layer of extracellular matrix, which can 

be known as the largest paracrine organ of the body, it’s exposed to trauma throughout 

life, in direct contact with blood components, which propagate on the inner surface of 

vascular structures. The inner surface of intima is intact and active metabolically (17).  

The extracellular matrix in endothelial cells are consists of collagen type IV, 

fibronectin, laminin, and other extracellular matrix molecules. This matrix is produced 

by the vascular smooth muscles. Endothelial cells also have important implications in 

hemostatic mechanisms. Through the heparan sulfate in the surface, antithrombin III 

binds to the thrombin and makes it inactive. In addition, thrombomodulin, located on the 

endothelial cell surface, acts antithrombotic by activating proteins S and C, binding to 

thrombin (18). 

When thrombus begins to build up, normal endothelial cells invite physiological 

fibrinolytic mechanisms. In this case, the tissue produces plasminogen activators (19). 

These enzymes catalyze the activation of plasminogen, which is a fibrinolytic enzyme, 

plasmin. Thanks to these defined mechanisms, the endothelium ensures the continuity of 

blood flow in the veins (19). 

The Media layer: is a layer between internal and external elastic laminae formed 

almost entirely in the smooth muscle cells. The main function of this layer and smooth 

muscle cells is to adjust the arterial tone and regulate the gore blood flow for metabolic 

needs. Another function is to produce the above-mentioned extracellular matrix proteins. 

As the artery cap increases, the number of smooth muscle cells in the media also 

increases. There between each layer is also an elastic layer. The inner 1/3 area of the 

media layer is fed from the vessel lumen, and the outer 2/3 part is fed by the vasa vasorum; 

Loose connective tissue comes to the front and forms the outermost layer of the arteries. 

It includes fibroelastic tissue, vasa vasorum and nerve tissue (20). 
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2.2. Coronary Artery Disease 

Coronary Artery Disease (CAD) is among the most important causes leading to 

morbidity and mortality in the whole world. Among causes of death in the population of 

the world, CAD is ranked first for those under 45 years old, and for the age of 45 years 

old. Each age is a significant morbidity and mortality factor and its prevalence is 

increasing each day. Occlusive CAD usually manifests itself as the narrowing of the 

epicardial coronary arteries to atheromatous plaques. Rarely, congenital anomalies, 

myocardial bridges, radiation and arthritis involving coronary arteries can be used to 

diagnose coronary artery disease other than atheromatous (21). 

The main underlying cause of CAD is impaired coronary endothelial function 

leading to atherosclerosis. Endothelial dysfunction results from inflammation, 

accumulation of lipid, and also fibromuscular hyperplasia leading to coronary 

atherosclerotic plaque formation. This plaque is highly prone to tearing and subsequent 

clot formation (22). 

Not all of patients have a single finding or symptoms, some patients may be 

asymptomatic. Coronary artery disease may be caused by socioeconomic condition, 

myocardial infarction, cardiac insufficiency, sudden cardiac death and similar health 

problems, which are common in the community (23). 

 

2.2.1. Epidemiology 

The global rise in Coronary Artery Disease (CAD) is the result of an 

unprecedented transformation in the causes of morbidity and mortality during the twenty-

first century. known as the epidemiologic transition, this shift is driven by 

industrialization, urbanization, and associated lifestyle changes and is taking place in 

every part of the world among all races, ethnic groups, and cultures. The epidemiologic 

transition is divided into four  stages: (ϸ) pestilence and famine, (Ϲ) receding 

pandemics, (Ϻ) degenerative and human-made diseases, and (ϻ) delayed degenerative 

diseases. A fifth stage, characterized by an epidemic of inactivity and obesity, may be 

emerging in some countries (24). 

The Framingham study may be beneficial and also maybe in understanding the 

clinical activity and prognosis of CAD. The data collection was began in 1949, moreover, 

has continued in one regimen where the treatment options in the CAD are still not 

sufficient due to inadequate data and the treatment options are not enough. .The important 

part of the CAD may be unstable angina , its complications, myocardial infarction and 

even progression (25).  

In society, the association of these temporal affinities with risky, changeable, risky 

risk factors is a deterrent. In the United States in 2001, CAD was responsible for 54% of 

all Coronary Artery Disease. CAD is the most common cause of deaths in males and 
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females (more than one in every five deaths). In those who are older than 35 years, it’s  

responsible for the incidence of CAD. For females, the age-related risk profile was found 

to be even higher in non-angina outbreaks. The reason for this was that women who had 

myocardial infarction often had more moderate risk factors. Coronary Artery Disease is 

the most prevalent cause of death in the world, and in the next decade, the increasing 

incidence of cardiovascular disease will be increasing related to the growing societies, 

Diabetes Mellitus (DM) and obesity (26). 

In Figure 2.1. has been showen: 445,687 deaths occurred due to Coronary Artery 

Disease (CAD) in 2015. It is estimated that 785,000 Americans will have a new coronary 

attack in 2009 and about 470,000 will have a recurrent attack of heart diseases . It is 

estimated that an additional 195,000 silent first MIs occur each year. About every 25 

seconds an American will have a coronary event, and about every minute, someone will 

die from one. On the basis of the National Heart, Lung and Blood Institute (NHLBI)-

sponsored Framingham Heart Study (FHS), CAD makes up more than half of all 

cardiovascular events in men and women older than <75 years of age (Figure 2.1) (27). 

In the lifetime risk of developing CAD after 40 years of age is increased to 49to 

49% for men and about 32% for women. The incidence of CAD in women behind men 

by 10 years for total CAD and by 20 years for more serious clinical events such as MI 

and sudden death (28). 

                

                         Portugal          USA             Brazil            India           S. Africa   

                            (10%)           (12%)          (28%)           (35%)            (41%)    

                        Figure 2.1. Projected CAD mortality from 2000–2030 (29). 

 

In Table 2.1 Overall death rate from Coronary Artery disease (CAD) 

(International Classification of Diseases) in 2015 per 100,000 was 278.9. The rates were 

324.7 per 100,000 for white males, 438.4 for black males, 230.4 for white females, and 

319.7 for black females. From 1995 to 2015 death rates from CAD declined 26.4%. 
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Mortality data for 2015 show that CAD accounted for 34.2% of all 2,425,900 deaths in 

2015 (30). 

Coronary Artery Disease CAD includes stable angina , unstable angina and acute 

MI , other acute ischemic (coronary) heart disease , , atherosclerotic and (CAD), and all 

other forms of (CAD). Indicated data is not clear or available. Sources: Prevalence: 

NHANES 2005-β006 (NCHS) and NHLBI. Total data are for Americans ≥ β0 years of 
age; percentages for racial/ethnic groups are age adjusted for ≥β0 years of age. Data  is 

based on self-reports. Evaluation from NHANES 2005-2006 (NCHS) was applied to 2006 

population estimates (≥β0 years of age). Incidence: ARIC (1987-2004), NHLBI. 

Mortality: NCHS (data represent underlying cause of death only). Hospital discharges: 

NHDS, NCHS (data include those inpatients discharged alive, dead, or status unknown). 

Cost: NHLBI; data include estimated direct and indirect costs for 2009. Mortality data 

are for whites and blacks, and Hispanics (31) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2.1. Prevalence of Coronary Heart Disease (32). 

Table -1 • Prevalence of Coronary Heart Disease 
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Population     Prevalence,    Prevalence,       New and        New and      Mortality,*     Mortality,*  Hospital        Cost, 
Group             CAD 2015       MI, 2015         Recurrent        Recurrent    CAD 2014      MI  2015   Discharges,  CAD 
                       Age ≥ β0 yr      Age ≥ β0 yr     MI and           MI β015      All Ages         All Ages   All Ages        
                                                                         Fatal CAD 
                                                                        Age ≥ γ5 yr    Age ≥ γ5 y 

Both sexes   16,800,000       7,900,000         1 255,000          935,000      445,687          151,004     1,760,000     $165.4     
                      (7.6%)             (3.6%)                                                                                                                         billion 

Males           8,700,000       4,700,000        740,000               565,000     232,115          80,079          1 056,000  ....... 
                     (8.6%)            (4.7%)                                                        (52.1%)‡        (53.0%)‡ 

Females      8,100,000       3,200,000         515,000              370,000       213,572          70,925           704,000     ........      
                     (6.8%)            (2.7%)                                                         (47.9%)‡        (47.0%)‡ 

NH white     8.8%             4.9%                675,000§              ...                203,924            70,791            ......          ........ 
MALES  

NH white     6.6%             3.0%                445,000§               ...                 186,497          61,573            ......          ....... 
females 

NH black      9.6%             5.1%               70,000§              ...                    22,933             7527               ........         ..... 
males 

NH black      9.0%           2.2%                 65,000§                ...                  23,094                 8009               ...              ... 
females 

Mexican     5.4%             2.5%                   ...                       ...                     ...                            ...                 ...           ... 
males 

Mexican      6.3%            1.1%               ...                         ...                       ... .                       .. ..                   . ...     ...... 
females 

Hispanic or   5.7%          ...                      ...                       ...                       ...                           ...                     ...           ... 
Latino,† age ≥18 yr 

Asian,† age ≥18 yr 4.γ%  ...                  ...                      ...                        ...                            ...                     ...            ... 

 

2.2.2. Atherosclerosis 

Atherosclerosis is a disease that causes and leads to impaired flexibility and 

antithrombotic properties of the arterial wall, and due to progressive arterial stenosis and 
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occlusion due to intimal plaques involving lipids, fibroblasts, macrophages, smooth 

muscle cells and extracellular materials at various ratios. Atherosclerosis ,is a 

multifactorial and complex disease, which starts in fetal life, leading to impaired blood 

flow in various organs . In that case, atherosclerosis can be stopped or regressed if its 

causes can be detected and treated (33). 

It slowly progressesd during childhood and adolescence life . In adult and alderly 

life, it leads to a faster progression, leading to higher morbidity and possible clinical 

conditions. Dyslipidemia is a primary risk factor for the development of atherosclerosis. 

However, the presence of an inflammatory response is associated with lipid accumulation 

in the atherosclerotic arterial wall (34). 

 

2.2.3. Risk Factors of Coronary Artery Disease   

As indicated earlier, the global variation in coronary artery disease rates is related 

to temporal and regional variations in known risk behaviors and factors. Ecological 

analyses of major CAD risk factors and mortality demonstrate high correlations between 

expected and observed mortality rates for the three main risk factors: smoking, serum 

cholesterol, and hypertension and suggest that many of the regional variations are based 

on differences in conventional risk factors (35). 

The correct identification of the risk factors of the disease and their contribution 

to the formation of CAD will be beneficial to public health. Some of risk factors can be 

changed during life style such as (smoking, physical inactivity, obesity, etc.) or can maybe 

controlled by treatment and  drug therapy (DM, hypertension, infection, etc.) and some 

can notcannot be controlled (family history, age, genetic and racial factors) (36). 

Following the findings of suspected risk factors determined with epidemiological 

studies, we found that CAD is detected from signs and symptomes and also risk factors. 

When the patient is admitted to the hospital, the disease develops and contributes to its 

prognosis (37). 

There are several studies on this subject such as; The Framingham Study , the 

Multiple Risk Factor Intervention Trial (MRFIT), the Prospective Cardiovascular 

Munster (PROCAM), "The Collaborative Trial on Multifactorial Prevention of Coronary 

Artery Disease " "The Oslo Diet-Heart Study" and "The Stanford Coronary Risk 

Intervention Project" (SCRIP) . However, the current studies on the management of risk 

factors are generally a one-factor researches (38).  

 

2.3. Pathogenesis of Coronary Artery Disease: 

Pathology of Coronary Artery Disease is characterized by the formation of 

intrinsic fat fibrous lesions leading to narrowing of vessel lumen. It it’s called 
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atherosclerotic plaques, and plaques are associated with degenerative changes in the 

media and adventitia layers . Some of the plaques are largely fibrous, and others maybe 

soft, oily, and small which leads to secondary complications (calcification, ulceration on 

thrombosis, and intraplate rupture). This leads to that due to narrowing of the lumen and  

luminal obstruction (39). The basic building element is fibrous tissue, with more than 

45% of lesions consisting of lipids, especially cholesterol. This cholesterol is not derived 

from local synthesis, but is derived entirely from blood (40). 

Coronary Artery Disease and the atherosclerosis are a diseases of elastic arteries 

(aorta, carotid etc.) and medium-sized arteries (coronary, popliteal arteries); rarely small 

arteries are involved. It forms a group of arterial diseases in which the artery walls thicken 

, stiff , narrowed and lose their elasticity. It is not known which event or event sequence 

the atherosclerotic process initiated. Many  of theories have been proposed for the 

pathogenesis of coronary artery disease and atherosclerosis. The injury response theory 

the modified lipoprotein theory (41). 

Many theories contribute of Pathogenesis of coronary artery disease like as theory 

of retention of low-density lipoproteins (42), the theory hemodynamic disorders, and the 

immunological theory (43). 

The most common acceptance of these theories is the "response to injury" theory. 

In this theory, initiated by researchers Ross and Glomset in 1976, injury initiate 

endothelial dysfunction (44). and related ofleads to mechanical, metabolic, 

immunological, toxic, events and infections that causes endothelial dysfunction. With 

most known risk factors (smoking, hypertension, diabetes melletismellitus, increase 

cholesterol and lipid serum level, oxidized LDL) it can lead to endothelial dysfunction. 

This dysfunction is destroys the selective permeability and antithrombotic structure of 

arterial wall so that this layer of single cell order can form a barrier between blood and 

the vessel wall. As a result, the developing inflammatory and proliferative events cause 

the formation of atherosclerotic plaque (45). 

Endothelial dysfunction causes serious cellular interactions due to the 

development of atherosclerotic lesions. Disruption of endothelial cell and wall balance 

triggers endothelial permeability, vasoconstriction, coagulation cascade, inflammatory 

and immunologic reactions (46). 

Change of endothelial permeability, together with endothelial dysfunction, causes  

an increase of endothelium leukocyte adhesion, adhesion molecules (ICAM-1, Cellular 

adhesion molecule, VCAM-1, Vascular cell adhesion molecule), cytokines (IL-1, 

Interleukin-1, TNF- (MCP-1, Monocyte chemotactic protein-1, IL-8, Interleukin-8) and 

growth factors (PDGF, platelet-derived growth factor, bFGF, basic fibroblast growth 

factor). These cytokines and adhesion molecules regulate the entry of leukocytes from 

the vessel wall into the intercellular space (47).  

Monocytes that migrate to the lesioned area with secreted attractants secrete 

inflammatory cytokines. Cytokines such as IL-1ȕ and TNF-α give rise to a 
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prothrombogenic feature besides causing leukocyte and LDL binding to the endothelium 

(48). One of the most important changes for early lesion formation is LDL oxidation, a 

consequence of the exposure of vessel cells to oxidative damage. Oxidation of LDL leads 

to the release of modified lipids such as lysophosphatidylcholine. Some of these lipid 

species may play a role as signaling molecules that activate endothelial cells. This leads 

to the expression of VCAM-1, a leukocyte adhesion molecule. VCAM-1 is a receptor for 

monocytes and T lymphocytes. LDL oxidation occurs in monocytes, macrophages, 

neutrophils, endothelial cells, fibroblasts and smooth muscle cells (49). Oxidized LDL 

(Ox-LDL) is not found in normal arteries but only in atherosclerotic lesions in 

macrophages. The increase of oxidative stress and superoxide anion in vascular cells 

increases the conversion of LDL to Ox-LDL. Chronic hyperlipidemia begins to 

accumulate under the endothelium, passing through the circulating LDL formed by 

endothelial cells. The proteoglycans and glycosaminoglycans present in the matrix 

interact with LDL and accumulate. Intracellularly, matrix-bound LDL is oxidized by 

endothelial and smooth muscle cells and macrophages. This is called minimally modified 

LDL (mmLDL) because it does not change the apo B-100 in the initial LDL structure. 

Oxides were changed in apo B-100 in LDL and this lipoprotein Figure 2.2 (50). 

 

Figure 2.2. Endothelium dysfunction (51) 

 

Stimulates the production of chemotactic substances for monocytes and 

lymphocytes. Oxidized LDL is phagocytized by macrophages via 'scavenger' receptors. 

LDL taken in this way transforms into cholesterol esters in the macrophage to form build-

up foam cells (52). This lesion is composed from macrophage foam cells and T cells, and 

it’s located under endothelial cells, is the oily line known as the first lesion of 

atherosclerosis. The T cells in the oily line are active and secrete various cytokines (tumor 
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necrosis factor-beta, gamma interferon), fibrogenic mediators and also growth factors 

with other own cells of the vascular wall. They mediate smooth muscle cell migration and 

proliferation and provide a dense extracellular matrix around them. The smooth muscle 

cells in the media layer, in response to inflammatory stimuli, cleave elastin and collagen 

through specialized enzymes. Thus, smooth muscle cells are  migrated below the internal 

elastic lamina and migrate under the intima. At the same time, these smooth muscle cells 

secrete factors that allow for more monocyte aggregation (53, 54) Figure 2.3. 

 

Figure 2.3. The initial events of fatty line lesions (55) 

 

In Figure 2.4. the character of fibrous plaque is composed from  a nucleus 

consisting of lipids and necrotic tissue and a fibrous sheath covering it, the most advanced 

form of atherosclerosis lesion. The necrotic nucleus composed of macrophages undergo 

apoptosis and necrosis by releasing the lipid content into the plaque. The fibrous sheath 

contains smooth muscle cells, collagen fibrils, elastin, proteoglycans and 

glycosaminoglycan, which migrate from the mediastinum to the intima (Figure 2.4). In 

atherosclerotic plaques, lesions are complicated by fibrous plaque rupture. Coronary 
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atherosclerosis-related morbidity and mortality are mainly due to complicated lesions 

(56). 

 

Figure 2.4. The formation of necrotic cores and fibrous sheath (57). 

 

Arterial wall stiffness, the images and structural deficiency in the vessel wall are 

the changes which develops dynamic and complex interaction (Figure 2.5). These 

vascular changes affects glucose regulation, extrinsic factors such as salt and hormones, 

affected by power of hemodynamic. Stiffness is not the same in all parts of the tree veins, 

peripheral vascular veins occur more from plants (58). 
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Figure 2.5. Arterial stiffness mechanisms in CAD (59) 

 

 

2.4. Roles of Tumor Necrosis Factor Alpha (TNFα) and Tumor Necrosis Factor Beta 
(TNFβ) in Coronary Artery Diseases: 
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2.4.1. Tumor Necrosis Factor (TNF) 

Tumor Necrosis Factor (TNF), is a cytokines which may be formed in the alpha 

(α) or beta (ȕ), are caused by hemorrhagic necrosis in injury and inflammation cells. TNF-

α, ana ubiquitous pleiotropic cytokine by T-hapters, macrophages and other cells, is a 

lymphotoxin of 157 amino acids, while TNF-ȕ is a lymphotoxin of 171 amino acids. TNF-

α, also defined  as a cytotoxin, is a macrophage cytotoxic factor, (necrosin, hemorrhagic 

factor), and TNF-ȕ, is also defined as a lymphotoxin or cytotoxin. They, are both 

structurally and biologically similar (60, 61). 

 

2.4.1.1. General Characteristics: 

The general characteristics of Tumor Necrosis Factor (TNF) is expressed as type 

II membrane protein containing the transmembrane region of the signal anchor and is 

intracellularly processed by ADAM-17 (also known as TACE or TACA). TNF-α, is 
synthesized as a nonglycolytic protein with a weight of approximately 25 kDa, which 

inverted in the aminoterminal intracellular region and the carboxy terminus region in the 

extracellular region. When it is synthesized, latent pro-TNF (26 kDa) monocytes or other 

cells are stored on the cell surface. Pro-TNF- [alpha] was cleaved with ADAM-17, 

followed by 17 kDa soluble, active form. 17 kDa membrane fragments, including the 

carboxy terminal end, are degraded by matrix metalloproteinases in the plasma membrane 

of mononuclear phagocytes, resulting in a stable and biologically active homotrimeric 

form with a weight of 51-52 kDa. TNF is secreted in this form, and  form of a triangular 

pyramid, and all ends of the pyramid are composed of different monomeric subunits. This 

pyramid shape is characterized by the edge-to-face organization of the antiparallel 

sandwich structure of wedge-shaped monomers. The receptor binding site on the bottom 

of the pyramid allows for the simultaneous binding of more than one receptor (62, 63). 

The amino acid sequence homology in human is 79% for TNF-α, 74% for TNF-

ȕ. The myelin TNF ligand binds to p55 receptor but not to p75 (64). 

 

2.4.1.2 Chromosome Localization: 

Tumor Necrosis Factors Both (TNF-α and TNF-ȕ) are localized in chromosome 

6p and contain 4 exons. 80% of the released protein is encoded in the exon expression. 

Genes are are in MHC class III. TNF-α and TNF-ȕ  play roles in the MHC locus in MHC-

associated genetic influences (74). In Figure (2.6) TNF is deposited in place. Local_ order 

TNF is located on chromosome 6 long arm (forward strand), and lies between the PERP 

(PERP, TP53 apoptosis effector) and OLIG3 (oligodendrocyte transcription factor 3) 

genes. TNFAIP3 is a gene whose expression is induced by TNF (tumor necrosis factor). 

TNFAIP3 encodes a cytoplasmic zinc finger protein that inhibits NFKB (nuclear factor 

of kappa light polypeptide gene enhancer in B-cells) activation and TNF-mediated 
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apoptosis. Studies in knockout mice show that TNFAIP3 is important for limiting 

inflammation by terminating TNF-induced NFKB responses (65, 66). 

 

 

Figure 2.6. A. Chromosomal location of TNFAIP3 gene. .B. Mapping of TNFAIP3 
gene and local order on genomic context of the chromosome 6. (67) 

 

Welded cells of Tumor Necrosis Factor formerly known as TNFα or TNF alpha 
is firstly expressed by activation of  monocytes with / or macrophages by activating T-, 

B-,, NK-, mast-cells, endothelial cells, fibroblasts, keratinocytes, microglia, astrocytes, 

Kupffer cells, dicotyledons, synovial cells, and  basophils blood source CD14 monocytes 

and / or macrophages. The positive interconnection between IL-6, IL-10 and TNF-α 
secretions is  suggests that cytokines are coordinately expressed (68). 

Control of synthesis and release of Tumor Necrosis Factor TNF, in  bacteriain 

bacteria (endotoxins and LPS), viruses, protozoa, cytokines (GM-CSF, IL-1, IL-β, IFNȖ 
and TNF-α itself), the immunocomplexes, complements with the production and inhibited 
by IL-10, TGF-ȕ, cyclosporin A, PGEβ ,and some drugs like dexamethasone, ibuprofen, 
methylprednisolone and pentoxifylline; while component C5a is released in response to 

substance P and reactive oxygen compounds . C3a desArg inhibits cytokine production  

of systemic proinflammatory cytokines by circulating cells while increasing TNF-a 

production from monocytes in the local inflammatory region (69). TNF-α production is 
activated by NO, reactive oxygen compounds, nonsteroidal anti-inflammatory drugs, and 

hypoxia (70). 

Tumor Necrosis Factor (TNF) have two separate  receptors (55 and 75 kDa) and 

encoded by separate genes which are linked to each TNFs. Type II (TNFR-2, type A, p75, 

CD120b) is released by hematopoietic cells, while erythrocytes and resting T cells excrete 

Type I receptors (TNFR-1, type B, p55, CD120a). While TNFR-1 is the basic tool for 

TNF-a activity, TNFR-2 plays an auxiliary role. TNFR-2, TNFR-1 carry a death site in 

the Fas proteins in its cytoplasmic region. Receptor expression is regulated by vitamin 

D3, IL-1, IL-2, GM-CSF and TNF itself (71,72). 
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Cross-linking of TNF signal transduction  of the receptor by TNF trimer is 

important for signal transduction. Activation of TNF by sphingomyelinase results in 

shedding of the ceramide which will then activate the Mg2+ binding protein kinases. These 

kinases include three types of mitogen-activated protein kinase (ERK (extracellular 

signal-regulating kinase), JNK / p54 (jun amino-terminal kinase), pγ8) and ȕ-casein 

kinase (73,74). 

Biological effects of TNF, is a mediator of specific and nonspecific biological 

effect, and it’s has important links between immunological and inflammatory reactions. 

Uncontrolled or over expression can lead to or be defined as a bipolar sword with cytokine 

production which can give rise to severe catabolic effects (collapse), tissue damage 

dysfunction and death. First, TNFs identified by their capacity to form tumor necrosis 

have also been found to be mediators of antitumor cytotoxicity following severe gram-

negative infections. (75)  

In many studies of biological effect of TNF in gram-negative bacteria has showen 

that the main mediators of LPS-mediated host response to TNF-α. Several biological 
activators (antiviral, antiparasitic, lipolytic, glycogenolytic, osteoclastic) play roles 

synergistically with a kinIFN-Ȗ and IL-1. Inflammation and healing have a wide range of 

effects, including granulation, tissue necrosis, fibrosis, overproduction. TNF-a is also an 

immune-enhancer of IFN-Ȗ, mediators of induction of adhesion molecules, other 
cytokines (IL-1 and IL-6) and phagocyte activation. The factor for the fibroblasts and the 

acute phase are to the behavior of multi-cell type with IL-1(76). 

In gram-negative bacterial sepsis, TNFs are produced at high concentrations 

(serum concentrations are above 10-7 mol / L.n) and also in  septic shock they  becomes 

a tool with critical prescription in the complex cytokine network.  They may have lethal 

effects when they are in very high concentrations. These effects can be listed as follows: 

1. Decreased tissue perfusion by depressing myocardial contractility (inhibition of 

myocardial contractility by increased production of NO by NO synthase induction), 2. 

Vascular smooth muscle tone relaxation, reduction in blood pressure and tissue perfusion, 

3. Intravascular thrombosis (coagulation of a combination of endothelial and 

mononuclear phagocyte changes and neutrophil activation diffuse intravascular 

coagulation) 4. Severe metabolic disorders (low blood glucose levels that are not 

associated with life) (77). In addition, TNF has many effects on apoptosis, adhesion,  cell 

proliferation, angiogenesis, myocyte proliferation, fibrosis, phagocytosis, cytokine 

production,cellular activation, leukocyte / macrophage functions, inflammation and 

tumor control (78). 

Generally, IL-1 is not toxic, while TNF-α is a potent cytotoxic factor. Biological 
effects of TNF are related to its concentration. At low concentrations (~ 1x10-9 mol / L), 

damage may be treated as a local paracrine and autocrine regulator for 

immunoinflammation with the release of HLA from damage or infection site (79). 

TNF-α, is a neurofilaments, and endothelial cell causes predisposeition to 

adhesion and leukocyte migration. TNF-α is one of the most prevalent elements of 
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fibroblast and endothelial cell proliferation. These activities isare enhanced by IL-1 acting 

synergistically with TNF-α. Local TNF effects can be induced in the oocyte at low 

concentrations: 1. Expression of adhesion molecules from endothelial cells (leukocyte 

accumulation at the site where inflammation is the most important physiological local 

effect of TNF), 2. Activation of inflammatory leukocytes to fight against microorganisms 

or tumor cells (especially for neutrophils but also for eosinophils and mononuclear 

phagocytes), 3. The induction of cytokine (IL-1, IL-6, TNF itself) synthesis in 

mononuclear phagocytes and other cells, 4. Interferon-like protective effects against 

viruses (80). 

These main effects of TNF are critical for any inflammatory response to germs 

and tumors. If sufficient amount of TNF is not present in the medium, organism infection 

may be unsuccessful in suppression (81). 

At medium concentrations of TNF  which is the flux that acts as an endocrine 

factor,. Tthe effects maybe lead to (82): 1. Behaviors such as an endogenous pyrogen 

(with IL-1) and mediation of increased PG synthesis, 2. Circulating IL-1 and IL-6 

secretion from mononuclear phagocytes and endothelial cells, 3. Increase in the synthesis 

of acute phase proteins from liver (IL-6 → f), 4. Activation of the coagulation system,, 5. 
Suppression of bone marrow stem cell division,, 6. Caucasian (by TNF-induced appetite 

suppression) (83,84, 84). 

Clinical Significance of  TNF, is clinically indicated for infectious / septic shock, 

autoimmune diseases, inflammatory / allergic diseases, endometriosis, cerebral ischemia, 

acute pancreatitis, nephropathies, neurological disorders, alcoholic liver disease, 

transplant rejection, tumors, inflammatory diseases / trauma and infectious / septic spot 

therapeutic applications (85). 

 

2.5. Tumor Necrosis Factor Alpha (TNFα) and Tumor Necrosis Factor Beta (TNFβ):  

Tumor necrosis factor Alpha (TNF-α) is a multifunctional agent that involves 

macrophage activation, and it’s has strong proinflammatory effects not only for 

atherosclerosis and coronary artery disease but also for inflammatory diseases such as 

obesity and insulin resistance, which are risk factors for cardiovascular disease (86). 

The role of TNF-α in the pathogenesis of coronary artery disease  may be 
supported by its presence in human atherosclerotic plaques. In addition, circulating TNF-

α levels are increase in myocardial infarction (MI), carotid intima-mediated 

atherosclerotic plaques, and triglyceride and glucose homeostasis disorders, and with age. 

In addition to these functions, lipoproteins are involved in the formation of 

hypertriglyceridemia, which inhibits lipase and contributes to the development of . 

atherosclerosis. Patients with coronary artery disease have been shown to be at increased 

risk for atheroscleroticsis  and also anti-TNF-α therapy has been shown to improve 
cardiovascular prognosis (87). In some study of TNF-α - / - deficient, a rather deleterious 
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pro-atherogenic role of TNF-α has been shown . The relationship between increased risk 
of CAD like recurrent myocardial infarction ( MI), cardiovascular death and TNF-α has 
been reported after the first MI. The cardiac  index used to predict the level of TNF-α and 
the severity of coronary artery disease has reflected a correlationes . In healthy middle-

aged men, the atherosclerosis is high and , determined by TNF-α levels and carotid 
ultrasound. Studies have also reported that sTNFR levels for atherosclerotic burden may 

be a better predictor of TNF-a than for itself (88). 

Polymorphisms in the promoter of the tumor necrosis factor alpha (TNF) gene 

have been reported to affect the transcription rate and the release of this cytokine. 

In coronary artery disease (CAD), the TNF-a –308 polymorphism is associated 

with an increased transcriptional activity and TNF release, whereas the –863 

polymorphism is associated with a reduced transcriptional activity. A growing body of 

evidence indicates that these polymorphisms may affect susceptibility to different 

diseases (89). 

Method to detect the –238, –308, and –863 TNF polymorphisms in coronary artery 

disease is diescribed by the polymerase chain reaction (PCR) and restriction fragment 

length polymorphism (RFLP) analysis. Briefly, DNA is amplified by PCR using 

mutagenic primers containing a single base-pair mismatch adjacent to the polymorphic 

site to introduce a restriction site into the wild-type nucleotide sequences after 

amplification. The PCR products are then digested with specific restriction enzymes and 

analyzed by agarose gel electrophoresis (90). 

Investigators have become increasingly interested in the possible role of genetic 

polymorphisms in cardiac diseases. Some of polymorphisms have many  functional 

effects on the gene product and may be  useful types of polymorphism in disease-

association studies, while others with no evidence of functional effects are simply useful 

markers (91).  

Functional effects are most likely to occur: (1) when the polymorphisms are 

associated with an amino acid substitution in the gene product, (2) when a deletion or 

insertion results in a frameshift in the coding region, (3) when the polymorphism directly 

affects gene transcription, RNA splicing, mRNA stability, or mRNA translation (92). 

Some cardiac diseases have an autoimmune or inflammatory component involved 

in their pathogenesis. Individual variation in genes that encode proteins with an 

involvement in the immune and inflammatory responses is therefore a potential important 

susceptibility factor. Thus far, one of the cytokine genes that has received much attention 

is tumor necrosis factor alpha (TNF α). It is possibly because it is located within the MHC 

gene cluster, raising the possibility that some reported MHC associations might be due to 

linkage to particular TNF -α alleles . In fact, several studies showed that individual 
differences in TNF- α production are inherited and could be linked to the MHC ancestral 
haplotype HLA A1-B8-DR3-DQ2-TNF308A, which is overrepresented in several 

autoimmune and inflammatory diseases (93).  
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Several various of polymorphisms different exist in the promoter region of TNF 

α, of which the most frequent and best studied are those at position –238 and –308 Though 

it’s  associations of these polymorphisms with susceptibility to a variety of diseases have 

been reported, consistent results have not been obtained, possibly due to the lack of a 

clear-cut functional significance (93). There have been a number of studies on the 

functional significance of both polymorphisms: Some reported increased transcriptional 

activity for the variant ,alleles, and others reported no difference compared to the wild 

type Figure (2.7) (94).  

Other polymorphism, the position of –863 in the promoter region, has been studied 

less extensively. Although the molecular mechanisms by which possibly functional 

single-nucleotide polymorphism (SNP) influences TNF α expression, are poorly 

understood, it seems that interactions between nuclear proteins and the SNP sites provide 

information for the understanding of the allele specific modulation of TNF α expression. 

However, in the absence of reliable and consistent functional data, it is possible that many 

of the reported associations between TNF-α alleles and disease susceptibility reflect 

associations or  linkages with MHC genes (95). 

 

 

 

 Figure 2.7. Representation of tumor necrosis factor, lymphotoxin alpha and beta 
gene  (96). 

 

 

 

 

 In figure 2.8. this stimulation of TNF pathway  leads to tyrosine phosphorylation 

of Ras by phosphotyrosine kinase (PTK); and the protein kinase cascade leads to 

cytokines’ production. Ras activates Raf-1/mitogen-activated protein kinase, followed by 

the activation of the mitogen-activated protein kinase (MAPK) family of protein kinases, 

extracellular signal-related kinase (ERKs), stress-activated protein kinase (SAPK), Jun 

nuclear kinase (JNK) and the Pγ8 MAPK. NFκB is activated by phosphorylation and is 
translocateds to the nucleus to activate promoter sites. Intracellular signaling pathways 
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proliferate as downstream events in the regulation of gene expression. A functional 

genetic variant in the promoter region of the above mentioned inflammatory markers may 

affect the cytokines’ levels via the p38 mitogen-activated protein kinase (p38 MAPK) 

signaling including nuclear factor kappa B (NFκB) cascade loop (Figure 1). Hence from 
this aspect, SNPs may lead to elevated gene expression of inflammatory cytokines which 

could influence clinical outcome in patients with CAD (97). 

Molecular mechanisms that reveal and help  the role of inflammatory markers 

have been a focus of immense interest in recent studies. Cytokines’  comprising of CAD-

susceptible alleles could significantly affect the disease pathophysiology by up-regulating 

the inflammatory markers expression (98). 

TNF is a family of cytokines which are produced mainly from activated 

macrophages in intracellular signaling pathway and others major extrinsic mediators of 

apoptosis. Many cells in the human body have two receptors for TNF-alpha: TNFR1 and 

TNFR2. The binding of TNF-alpha to TNFR1 has been shown to initiate the pathway that 

leads to caspase activation via the intermediate membrane proteins TNF receptor-

associated death domain (TRADD) and Fas-associated death domain protein (FADD). 

These stimulii lead to tyrosine phosphorylation of Ras by phosphotyrosine kinase (PTK); 

the protein kinase cascade leads to cytokines’ production. Ras activates Raf-1/mitogen-

activated protein kinase, followed by the activation of the mitogen-activated protein 

kinase (MAPK) family of protein kinases,. Binding of this receptor can also indirectly 

lead to the activation of transcription factors involved in cell survival and inflammatory 

and also induce apoptosis in a caspase-independent manner. Figure (2.8) (99). 
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Figure 2.8 TNF single pathway in aged coronary arteries ,(100). 
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2.5.1. Role of Tumor Necrosis Factor Alpha and Tumor Necrosis Factor Beta 
Polymorphism in Coronary Artery Diseases : 

Coronary artery disease include some diseases like acute myocardial infarction 

,stabile and unstable angina and also  reperfusion of previously ischemic cardiac tissue. 

It is associated with a strong inflammatory response that contributes to the acute extension 

of the initial injury, but that also participates in mechanisms of repair of the myocardium. 

In coronary artery diseases which are complex sequence of pathophysiological events 

which be contributed , tumor necrosis factor-α (TNFα) plays a multifaceted role in 

coronary artery disease . Tumor Necrosis Factor (Alpha (TNFα) affects lipid metabolism 
and hyper-triglyceridaemia led to decreasing lipoprotein lipase activity in cultured 

adipocytes and  It exerts a specific hypertrophic effect on isolated cardiac myocytes (net 

synthesis of protein). It increases hepatic fatty acid synthesis and is associated with 

increased levels of triglycerides and promotes contractile dysfunction mediated by release 

of cardiac nitric oxide (101).  

Furthermore, short-term administration of exogenous TNFα to healthy rats 
induces a progression but in the reversible depression of left ventricular function and its 

dilation in cardiac disease, it’s possibly to through a control of the subtle balance between 

proteins that affect collagen turnover (r metalloproteinases and their natural inhibitors 

(102) .  

In coronary artery diseases like Myocardial Infarction, the TNFα protein is 
produced and gene transcription, and the expression of one of its cellular receptors, 

TNFR-1, is consistently increased acutely in the myocardium. aAfter myocardial 

infarction it is induced by permanent ligation of the left anterior descending coronary 

artery . In contrast, the endogenous TNF system is shown to be the exert a protective 

effect of TNFα in the infarcted myocardium. Indeed, infarct size and the extent of 

apoptosis are significantly larger in mice lacking both TNFαreceptors and subjected to 

acute coronary artery (103). 

The TNF α –308 G-A polymorphism, calleed TNF2, is strongly linked to HLA 

haplotype A1-B8-DR3. This linkage is of interest because it has been reported that 

individuals with this haplotype produce high levels of TNF α and are more susceptible to 
a wide spectrum of autoimmune diseases. Studies of the TNF α promoter  gene have 
shown that the TNF2 allele leads to an increased tissue-specific constitutive and inducible 

expression, both in vitro and in vivo, compared to the wild-type TNF1 allele (104). 

Because of the different functions of TNF α,  role of the –308 polymorphism in 

determining the susceptibility and/or the prognosis of coronary artery diseases has 

extensively been studied. Even if data are controversial, the polymorphism has been 

associated with different diseases including (105). 

TNF polymorphisms may be related to contribution of CAD risk and  are reported  

to be associated with the role of TNF-α in animal models of myocardial infarction (MI). 
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TNF-α deficiency and TNFR1-deficiency affect infarct size. TNFR2-deficiency did not 

influence infarct size (106). 

TNF promoter polymorphism function was stimulated by several case–control 

studies of the polymorphism in relation to cardiac disease . The TNF polymorphism has 

been associated with risk factors such as insulin resistance syndrome, obesity and CAD, 

and has been associated with various inflammatory and autoimmune diseases. 

Associations between polymorphism and immune-mediated diseases such as rheumatoid 

arthritis and Crohn’s disease (CD) have been reported (107). 

In ischemic heart disease,  increased TNF-α levels leads to TNFR1-mediated left 

ventricular dysfunction and increased MMP-2 activity, resulting in degradation of the 

matrix, and finally increased apoptosis of cardiomyocytes (108).  

Tumor Necrosis Factor (beta (TNF-ȕ), also known as LT-alpha, has been shown 

to be a mediator of inflammation and immune function. Evidence is also accumulating 

that TNF-beta is a mediators in the pathogenesis of certain diseases like autoimmune 

disease and also mmay bealso contribute or be related to coronary artery  disease. (TNF-

ȕ)  has been expressed in atherosclerotic plaques and has been implicated in the 

pathogenesis of atherosclerosis and Coronary Artery Disease (CAD). (TNF-ȕ) 
Polymorphisms in the TNF-ȕ gene on Chromosome 6pβ1 have been associated with 
susceptibility to CHD,. Some researches has  showen the association of seven single 

nucleotide polymorphisms (SNPs) across the LTA gene, and their related haplotypes, 

with risk of myocardial infarction (MI) in the International Study of Infarct Survival 

(ISIS) (109) . 

The proinflammatory cytokine of Tumor Necrosis Factor beta or lymphotoxin-α 
(LTA or tumor necrosis factor-ȕ) was  foundwas found in atherosclerotic lesions and may  
contribute to these processes. Furthermore, (TNF-ȕ) may also induce adhesion molecules 

and cytokines from vascular endothelial and smooth muscle cells. 

A large-scale association study  in Japanese Osaka Acute Coronary Insufficiency 

Study Group has identified functional single nucleotide polymorphisms (SNP’s) within 

the LTA gene that were associated with risk of myocardial infarction (LTA T26N and 

LTA A252G) (110).  

Among these SNPs, the LTA T26N polymorphism induced an increase 

approximately by two fold higher expression of vascular cell adhesion molecule-1 

(VCAM-1) in cultured human coronary artery smooth muscle cells and the presence of 

LTA A252G polymorphism was associated with a 1.5 fold higher transcriptional activity 

of LTA (111).  

Tumor Necrosis Factor beta (TNF-ȕ) and tumor necrosis factor- α (TNF-α) genes 
are in significant linkage disequilibrium and are situated close to each other within the 

human leukocyte antigen (HLA) class III cluster on the short arm of chromosome 6. 

Several other studies have examined the association between LTA gene polymorphisms 
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and coronary artery disease (CAD), but these studies were based on identification of 

prevalent cases and results were inconsistent (112)   

A prospective longitudinal study is needed to investigate the association between 

(TNF-ȕ) and (TNF-α) gene polymorphisms and CAD. Furthermore, the association 
between (TNF-ȕ) and (TNF-α) gene polymorphisms, plasma levels of inflammatory 

markers and cell adhesion molecules are unknown galectin-2 protein as a regulator of 

LTA protein secretion and therefore they are also potentially important in modifying the 

degree of inflammation (113). 
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3. MATERIALS AND METHODS 

3.1. The Patient Population and The Study Protocol: 
 

Research of coronary artery disease (stable and unstable angina pectoris, 

myocardial infarction) .outpatient examination resulted in complaints and referring 

diagnosis or with any doubt owed to patients with coronary angiography requested has 

been created. The research included 50 consecutive patients and 50 control group. 

All patients were informed about the scope of the research and approval for 

participation. Patients were determined to risk factor of CAD . Routine echocardiographic 

and biochemistry measurements in patients with aortic stenosis by clicking review and 

then underwent coronary angiography. 

The main examples of individuals involved in peripheral venous blood, flesh 

lendia interested in tubes containing EDTA blood my acid (EDTA) and serum 

biochemistry of tube for the retrieved content to leave their. EDTA in blood samples taken 

in the tube,  

3.2. The Criteria for Receiving Work: 

Patients with Middle or advanced coronary artery disease , Intermediate or 

advanced patients with valve insufficiency  Diagnosed patients, patients with  Atrial 

fibrillation, atrial flutter, other tachyarrhythmia and Bradyarrhythmia  are available 

patients, 

Electrocardiographic bundle branch block advanced patients, early acute 

myocardial infarction or unstable angina pectoris Patients, Patients with congenital heart 

disease Patients with Symptomatic heart failure, Holds the Aorta systemic diseases , 

Patients with Aortic aneurysm. 

The Volunteers Included The Study Criteria: 1. Age > 18 years.  2. Gender: male 

and female. 3. Patients diagnosed with cardiac disease (case group).4. Signing the written 

informed consent form. 

 

3.2.1. Coronary Artery Disease Diagnosis: 

Physical Exam: During a physical exam, at health professional may use a 

stethoscope to check arteries for an abnormal whooshing sound called a bruit, which may 

indicate poor blood flow due to plaque buildup. also may check to see whether any of 

pulses (for example, in the leg or foot) are weak or absent, which can be a sign of a 

blocked artery. 

Diagnostic Tests: the healthcare provider may recommend one or more tests to 

diagnose atherosclerosis. These tests can help define the extent of  disease and the best 

treatment plan. 
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Blood Tests check the levels of certain fats, cholesterol, sugar, and proteins in 

your blood. Abnormal levels may put at risk for atherosclerosis. 

Ankle/Brachial Index compares the blood pressure in the ankle with the blood 

pressure in the arm to see how well thr  blood is flowing. Used to help diagnose CAD. 

ECG (Electrocardiogram) detects and records the heart's electrical activity. It 

shows how fast the heart is beating and its rhythm (steady or irregular). 

Echocardiography uses sound waves to create a moving picture of  heart. The test 

provides information about the size and shape of  heart, how well your heart chambers 

and valves are working, and areas of poor blood flow. 

Computed Tomography Scan creates computer-generated pictures and can show 

hardening and narrowing of large arteries. 

Stress Testing: is the  exercise (or are given medicine if you are unable to exercise) 

to make  heart work hard and beat fast while heart tests are done. A stress test can show 

possible signs of CAD. 

Angiography: Angiography uses dye and special X-rays to reveal the insides of 

your arteries. It can show whether plaque is blocking your arteries and how severe the 

blockage is. 

 

3.3. Materials and Devices: 

3.3.1. Preparation and the separators used: 

          DNA isolation 

        İsolation mixture: 

Ph. 8,8  

10.5Mm Tris-CL 

10.5 Mm NaCl 

10.5 Nm EDTA 

8M Guanidine hydrochloride 

1.12mg/ml is composed from Proteinase K. 

      DNA isolatıon system :( IPrep purelink, Invitrogen, Thermo Fisher Scientific Inc) 
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3.3.2 .The Equipment Used: 

DNA isolatıon robot ( IPrep purelink,  Invitrogen, Thermo Fisher Scientific Inc)  

Nano drip 2000(Thermo Fisher Scientific Inc) .  Real time PCR (LIGHT CYCLE  480 II  

Instrument, Roche Diagnostics), 7500 fast real time PCR instrument, Apple compuer 

,Flurometer (Quibit 3.0, ,  Invitrogen, Thermo Fisher Scientific Inc) ,plate centrifuge 

(Hettich), centrifuge (centrifuge 22R,Beckman Coulter), Microplate washing 

device(WHYM200,Powen Medical co ) , +4°C Refrigerator( Haier),-20°C 

Refrigerator(Haier),Ultra-pure water ( Pure lab option Q,Elga), Vortex (V.I. plus Biosan) 

, pipette Kit (Thermo Fisher Scientific Inc.). 

 

3.4. Methods: 

3.4.1. Genomic DNA Isolation from Blood:  

All patient and control groups ' tube of EDTA blood DNA taken in isolation have 

been maintained as regards a + 4 °C refrigerator. IPrep DNA extraction DNA isolation, 

robot of the examples (Invitrogen) from the blood genomic DNA isolation Kit with iPrep 

(iPrep performed Blood kit). 

All patients and healthy control have been taken blood from  peripheral venous, 5 

ml EDTA tube. Invitrogen DNA isolation Kit for isolation of DNA blood (iPrep ™ 

PureLink ™ performed Blood Kit). This system is for each instance, in a study using 

peripheral blood γ50μl 100 example(50 patients and 50 control groups) has the capacity 

to do DNA isolation. In accordance with the procedure within the kit Invitrogen has been 

applied to a vent iPrep Insulation. iPrepTM Insulation Device ChargeSwitch ® 

Technology (CST ®).This system can be changed via the buffer pH, surface load, 

depending on the magnetic bead-based technology. In the case of low pH CST beads 

negatively charged nucleic acid skeleton has a positive is connected to the load. 

Therefore, proteins and other contaminants are washed with wash buffer solution 

. Nucleic acid to clean up; beads on the surface of the load, pH low salt washing (EGP) 

to neutralize pH 8.5 using output buffering is raised. Isolated nucleic acid goes into the 

wash buffer immediately and would be ready for use in applications. This 45 minute DNA 

isolation process in closed system took place and in this process the end of the battle, 

nearly 150 μl DNA. Purify it diluted tube was taken to the aqueous DNA samples at + 4 

°C in the fridge. 
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3.4.2. Measurement of DNA Purity 

Tris-EDTA solution with the DNA samples 1/100 sulandırıldı and β60 nm and 
280 nm in wavelength Nanodrip in the measurements of DNA purity and concentration. 

begins\/ml (50ng\/μl) of double-stranded DNA has given 260 nm wavelength absorbance 

value of the contents of 1 optical density (OD). With this basic information, taking 

advantage of 260 nm concentration of DNA by applying the following formula in 

measuring value is evaluated. 

dsDNA concentration = 50 μg/mL × ODβ60 × dilution factor.  
 

       

3.4.2.1. TNF polymorphısm belonging to Real Tıme PCR Conditions: 
 

TNF alpha & beta genotype code  will be analysis by using Real Time PCR 

method by using ABI 7500 fast real time PCR instrument and TaqMan assay (primer and 

fluorescent probes) Allelic discrimination will be performed by software of ABI 7500 

fast real time PCR instrument automatically or manually. 

 
Genotyping study of Real-time Polymerase chain reaction (Real Time ) method 

with 7500 Fast-Real Time PCR (Applied Biosystems are) using the device. Genotyping 

made gene regions; group TNF α  and TNF-ȕ  polymorphism analysis. These regions as 

primer and probe sets spesfik \"TaqMan Genotyping Assays\" polymorphic region related 

to the Rs number sequences and probes fluorescence dyes are given . 

Real-time PCR , PCR  Amplification based on the same Foundation (forward and 

backward primers Taq polymerase gene region that connects with the DNA polymerase 

enzyme synthesis with) but additionally depends on DNA replicated zone fluorescence 

dye probes and probes Taq polymerase by hydrolysis released the result of fluorescence 

glows genotyping with allow-read is a system that allows.  

Real Time fluorescence probes used to Savage (Wildtype, WT) and Mutant alleles 

at two different alleles at sequence (M) and contains two different wavelength paint and 

thus alles of distinction. 

Place the 96-well plate or 384-well plates on ice for the remainder of the reaction 

preparation in order to keep the contents of the plate cold. Add β0μL of the prepared 
reaction mixture to wells that need that particular SNP assay. Add βμL of PCR water to 
NTC wells instead of DNA. Add βμL of 4ng/μL DNA to the appropriate wells. With the 
plate now sitting on the lab bench, place a cover slip over the plate and use the roller to 

make sure the seal is tight. The plate must be vortexed and centrifuged (spun-down) 

before performing a run on the RT PCR machine (see protocol for Allelic Discrimination 

on the 7500 Fast Real-time PCR. 
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3.4.2.2. Real Time Protocol: 

 Real-time PCR reagents and reaction mixture is necessary for RT-PCR showing below 

in Table 3.1. 

Table 3.1.The reaction mixture: Total reaction volume will be per β0μl  

THE MATERIAL USED  QUANTİTY 

Master Mix 10μl 

TaqMan Assay 0.5μl 

DNAse,RNAse, Free water 8.5μl 

Tamplet DNA 1μl 

                             

 

Real Time PCR conditions: 95 °C 10-minute Wait at every stage and a for loop 

(Hold) (Table 3-2); 

Table 3.2. Real Time Protocol Condition: 

40 Cycle  

WAIT DENATURATION CONNECTING\/ELONGATION 

TEMPERATURE 95 °C 92 °C 60 °C 

DURATİON  10 

Minute   

15 Second  1 Minute  

 

3.4.3. Statistical Analysis 

Genotyping or performing statistical analysis of the data obtained with SPSS 13.0 

program with Student T-test, Chi-square and Fisher's Exact Tests has been using and 

expressiveness has been considered as the value of p < 0.05. Seen as a risk factor for 

parameters was evaluated using logistic regression Analysis.  
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4. RESULTS 

4.1. Working Groups Demographic Data 

The study was concluded, coronary artery disease Biochemical parameters, and 

demographic data and, a total of 100 people individuals  50 patient  (12 female and 38 

male) and 50 control groups (20 female and 30 male) were statistically investigated .   

The distribution of risk factors and control groups and identifying information are 

provided in Table  4.1 

Table 4.1. Demographic characterstics of the study population with coronary artery 

disease  

 Control 

% 

Patient 

% 

P Value 

Body Mass Index 

(kg/m2) 

26.792±4.421 

(n=50) 

28.631±6.152 

(n=50) 

0.870 

(NS) 

Age   , ǆ̅ ± SD 

(years) 

59.87  ±14.793 

(n=50) 

62.80 ±8.439 

(n=50) 

0.097 

(NS) 

 

Gender 

 

Male 

% 

60.0% 

(n =30) 

76.0% 

(n =38) 

 

0.086 

(NS) Female 

% 

40.0% 

(n =20) 

24.0% 

(n =12) 

 

History of Diabetics 

 

Yes 

% 

18.0% 

(n =9) 

38.0% 

(n =19) 

 

0.026* 

(S) No 

% 

82.0% 

(n =41) 

62.0% 

(n =31) 

 

Smoking 

Yes 

% 

42.0% 

(n =21) 

58.0% 

(n =29) 

 

0.110 

(NS) No 

% 

58.0% 

(n =29) 

42.0% 

(n =12) 

n: number of sample, x̅ ± SD: mean value  ±  Standard deviation, , student t test used for comperation of 

meanage values and chi square and  other Demographic characterstics, * =significantly different (p< 

0.05),  NS= non significant (p>0.05). 

Advanced control with Chi-squared and student-t test analysis and coronary 

artery disease patient groups compared in terms of demographic features; 

The distribution of Demographic characterstics and descriptive information in the 

patient and control groups are given in table 4.1. Both groups were found to be 

homogenous in age (p=0.097), body mass index (p=0.870) , Gender (p=0.086), 

Smoking(p=110) Presence between groups not showing any difference and not 

significant. Coronary artery disease was found to be more common in men (76%)than in 

women (24%).  
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In terms of the form of individuals people who have coronary artery disease with 

diabetic diseases is increased risk (p=0.026) and increase about 2 fold (OR=2.79). 

4.2. Control and Patient Groups Risk Factor Related to the TNF Alpha  Results  

Total plasma cholesterol , LDL-cholesterol, HDL-cholesterol, Triglycerides and 

body mass index parameters in coronary artery disease related to TNF Alpha genotype 

findings are given in Table 4.2.  

As the result BMI (p=0.893),plasma cholesterol (p=0.052), 

triglycerides(p=0.531), low density lipoprotien (p=0.144),high density lipoprotien 

(p=0.192), not showing any significant . 

Table 4.2. Total plasma cholesterol , LDL-cholesterol, HDL-cholesterol, Triglycerides 

and body mass index parameters in coronary artery disease related to TNF Alpha 

genotype in all study group  

Genotype of TNF Alpha 

 AA 

ǆ̅ ± SD 

(n=50) 

AG 

ǆ̅ ± SD 

(n=39) 

GG 

ǆ̅ ± SD 

(n=11) 

P Value 

 

Body Mass Index 

(kg/m2) 

 

26.869±1.118 

 

27.584±1.118 

 

31.992±1.78 

 

0.893 

(NS) 

Plasma 

Cholesterol 

(mg/dl) 

 

197.90±9.130 

 

182.15±14.233 

 

167.45±14.590 

 

0.052 

(NS) 

Triglycerides 

(mg/dl) 

 

162.86±27.275 

 

145.49±17.497 

 

136.27±27.960 

 

0.531 

(NS) 

Low-density 

lipoprotein 

(mg/dl) 

 

127.98±8.254 

 

116.38±13.190 

 

127.98±12.867 

 

0.144 

(NS) 

High-density 

lipoprotein 

(mg/dl) 

 

40.62±2.769 

 

38.85±1.777 

 

34.45±2.839 

 

0.192 

(NS) 

        The result are shwon as    n: number of individual , ,   ± SD: mean of value ±  Standard deviation, , 

one way ANOVA TEST used for comperation of TNF Alpha  genotypes and lipid parmeters ,OR: Odds Ratio 

for risk, AA : Homozygote Wild Type, AG: Heterozygot, GG: Homozygote Mutant, * =significantly different 

(p< 0.05), (NS)= non significant (p>0.05). 
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4.3. Patient Groups Risk Factor Related  to the TNF Alpha Results: 

The distribution of Total plasma cholesterol , LDL-cholesterol, HDL-cholesterol, 

Triglycerides and body mass index parameters in coronary artery disease related to TNF 

Alpha genotype and descriptive information in the patient  groups are given in table 4.3. 

As the result BMI (p=0.305),plasma cholesterol (p=0.102), triglycerides (p=0.149), low 

density lipoprotien (p=0.187),high density lipoprotien (p=0.377), not showing any 

significant. 

Table 4.3. Total plasma cholesterol, LDL-cholesterol, HDL-cholesterol, Triglycerides 

and body mass index parameters of the study population of Patient Groups Risk Factor 

related  to the TNF α genotype.  

Genotype of TNF Alpha 

 AA 

ǆ̅ ± SD 

(n=24) 

AG 

ǆ̅ ± SD 

(n=16) 

 

GG 

ǆ̅ ± SD 

(n=10) 

 

P Value 

 

 

Body Mass Index 

(kg/m2) 

 

27.864±2.309 

 

28.151±1.980 

 

31.238±2.473 

 

0.305 

(NS) 

Plasma Cholesterol 

(mg/dl) 

 

202.38±17.191 

 

167.06±14.741 

 

169.20±18.412 

 

0.102 

(NS) 

Triglycerides 

(mg/dl) 

 

167.88±18.020 

 

128.69±22.507 

 

142.70±21.015 

 

0.149 

(NS) 

Low-density 

lipoprotein 

(mg/dl) 

 

130.46±15.269 

 

103.81±13.093 

 

106.10±16.353 

 

0.187 

(NS) 

High-density 

lipoprotein 

(mg/dl) 

 

38.29±2.797 

 

37.31±2.398 

 

34.60±2.995 

 

0.377 

(NS) 

             The result are shǁoŶ as    Ŷ: Ŷuŵber of iŶdiǀidual , ǆ ̅± SD: ŵeaŶ of ǀalue ±  StaŶdard deǀiatioŶ, , 
one way ANOVA TEST used for comperation of TNF Alpha  genotypes and lipid parmeters AA : Homozygote 

Wild Type, AG: Heterozygot, GG: Homozygote Mutant, (NS)= non significant (p>0.05). 

 

4.4. Control Groups Risk Factor Related to the TNF alpha  Results: 

The distribution of Total plasma cholestero, LDL-cholesterol, HDL-cholesterol, 

Triglycerides and body mass index parameters in coronary artery disease related to TNF 
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Alpha genotype and descriptive information in the control  groups are given in Table 4.4. 

As the result BMI (p=0.429), plasma cholesterol (p=0.534), triglycerides (p=0.297), low 

density lipoprotien (p=0.155), high density lipoprotien (p=0.052), not showing any 

significant. 

Table 4.4. Total plasma cholesterol , LDL-cholesterol, HDL-cholesterol, Triglycerides 

and body mass index parameters of the study population of Control Groups related to the 

TNF α genotype . 

Genotype of TNF Alpha 

 AA AG GG P Value 

Body Mass 

Index 

(kg/m2) 

Male   ǆ̅ ± SD 

N 

27.704 ±4.05431 

(26) 

26.453 ±5.25957 

(27) 

26.531 ±4.06209 

(49) 

 

0.429 

(NS) 

 

Female  ǆ̅ ± SD 

N 

25.9500 ±4.65356 

(24) 

27.1896 ±3.24656 

(23) 

39.5400± . 

(1) 

Plasma 

Cholesterol 

(mg/dl) 

Male ǆ̅ ± SD 

N 

190.88± 36.597 

(24) 

192.15± 41.353 

(27) 

193.24 ±38.647 

(49) 

 

0.534 

(NS) Female  ǆ̅ ± SD 

N 

193.77 ±41.288 

26 

192.65± 36.345 

23 

150.00 

1 

Triglycerides 

(mg/dl) 

Male  ǆ̅ ± SD 

N 

153.63± 78.328 

(26) 

155.04± 118.279 

(27) 

157.73± 101.113 

(49) 

 

0.297 

(NS) 

 

Female  ǆ̅ ± SD 

N 

158.23± 119.428 

(24) 

157.17± 78.091 

(23) 

72.00 

(1) 

Low-density 

lipoprotein 

(mg/dl) 

Male   ǆ̅ ± SD 

N 

124.21± 27.214 

(26) 

124.85± 42.427 

(27) 

125.4±3 36.192 

(49) 

 

0.155 

(NS) 

 

Female  ǆ̅ ± SD 

N 

125.69 ±43.037 

(24) 

125.13±  27.440 

(23) 

103.00 

(1) 

High-density 

lipoprotein 

(mg/dl) 

Male  ǆ̅ ± SD 

N 

39.6±3 6.807 

(24) 

42.41± 10.504 

(27) 

41.43± 9.009 

(49) 

 

0.052 

(NS) Female  ǆ̅ ± SD 

N 

42.77± 10.539 

(24) 

39.91± 6.809 

(23) 

33.00 

(1) 

The result are shǁoŶ as    Ŷ: Ŷuŵber of iŶdiǀidual , ǆ ̅± SD: ŵeaŶ of ǀalue ±  StaŶdard deǀiatioŶ, , oŶe ǁaǇ 
ANOVA TEST used for comperation of TNF Alpha  genotypes and lipid parmeters AA : Homozygote Wild 

Type, AG: Heterozygot, GG: Homozygote Mutant, (NS)= non significant (p>0.05). 
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4.5. Control and Patient Groups Risk Factor Related  to the TNF Beta Results 

The distribution of Total plasma cholesterol, LDL-cholesterol, HDL-cholesterol, 

Triglycerides and body mass index parameters in coronary artery disease related to TNF 

Alpha genotype and descriptive information in the control  groups are given in table 4.5.  

As the result BMI (p=0.352),plasma cholesterol (p=0.084), triglycerides (p=0.346), low 

density lipoprotien (p=0.456), high density lipoprotien (p=0.262), not showing any 

significant. 

Table 4.5.  Total plasma cholesterol, LDL-cholesterol, HDL-cholesterol, Triglycerides 

and body mass index parameters of Control Groups Risk Factor related to the TNF beta 

genotype  

Genotype of TNF Beta 

 

 

 

AA 

ǆ̅ ± SD 

(n=12) 

 

AG 

ǆ̅ ± SD 

(n=19) 

 

GG 

ǆ̅ ± SD 

(n=69) 

 

P Value 

 

Body Mass Index 

(BMI) 

(kg/m2) 

26.432±1.696 28.816±2.005 27.629±1.696 0.352 

(NS) 

Plasma Cholesterol 

(mg/dl) 

174.08±13.511 203.58±15.928 186.72±13.511 0.084 

(NS) 

Triglycerides 

(TG) 

(mg/dl) 

129.17±30.206 165.42±21.224 153.96±25.622 0.346 

(NS) 

Low.density 

lipoprotein ;LDLͿ 
(mg/dl) 

121.42±14.371 132.58±10.097 117.77±12.190 0.456 

(NS) 

High-density 

lipoprotein;HDLͿ 
(mg/dl) 

40.83±3.107 36.63±2.183 39.70±2.635 0.262 

(NS) 

                 The result are shwon as    n: number of individual , , ǆ ̅± SD: mean of value ±  Standard deviation, 

one way ANOVA TEST used for comperation of TNF Beta  genotypes and lipid parmeters .  AA : 

Homozygote Wild Type, AG: Heterozygot, GG: Homozygote Mutant, (NS)= non significant (p>0.05). 
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4.6. Assessment of Real Time PCR 

Alleles of pateint found in the probe diskriminasyon fluorescence ışımaların 7500 
Fast-Real Time PCR device is made in the form of read and interpreted automatically by 

the software. But diskrimine some examples that cannot be examined and interpreted the 

glow curves of \"manual\" (Figure 4-1,4-2). 

Figure 4-1: Allele DisĐriŵiŶatioŶ DisplaǇ of  TNF Alpha genotype 

AA : HoŵozǇgote Wild TǇpe,       AG: HeterozǇgot,           GG: HoŵozǇgote MutaŶt 
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Figure 4-2: Allele DisĐriŵiŶatioŶ DisplaǇ of  TNF Beta genotype 

AA : HoŵozǇgote Wild TǇpe,       AG: HeterozǇgot,           GG: HoŵozǇgote MutaŶt 
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4.7. Evaluation of Real Time PCR Statistical Perspective : 

This study worked with 50 patients with coronary artery disease, and 50 healthy 

controls in this study, TNF Alpha, TNF Beta gene variations and coronary artery disease 

data distribution were  given in Table 4.6 and Table 4.7 . 

4.7.1. The Genotype and Allele Distributions for the Gene TNF- α 

Table 4.6. we shown There were no significant difference among patient and 

control groups in AA Homozygote Wild Type Genotype (p=0.689) and also Heterozygote 

Genotype (p=0.151). The frequency of the Homozygote Mutant Genotype was found to 

be significantly higher in patients compared to controls (p = 0.004 ). The cardiovascular 

risk increased for Homozygote Mutant Genotype  was 12.2-times in patients compared 

with the control group (OR=12.250, 95% CI=1.504-99.798; p=0.004). 

Table 4.6. The Genotype and Allele Distributions for the TNF α Genotype . 

  

Control 

(n=50) 

 

Patient 

(n=50) 

 

P  value 

 

OR 

 

Confidence 

Interval 

95% 

Genotype  

 

    

AA 26(52.0%) 

 

24(48.0%) 0.689 

(NS) 
0.852 1.867-0.389 

AG 23(46.0%) 16(32.0%) 0.151 

(NS) 

0.552 1.247-0.245 

GG 1(2.0%) 

 

10(20.0%) 0.004* 12.250 1.504-99.798 

Alleles  

 

    

A 75(98.0%) 

 
64(80.0%) 0.004* 0.082 0.665-0 .010 

G 25(48.0%) 

 

36(52.0%) 0.689 

(NS) 

1.174 2.572- 0.536 

The result are shwon as    Ŷ: Ŷuŵber of iŶdiǀidual , ǆ ̅± SD: ŵeaŶ of ǀalue ±  StaŶdard deǀiatioŶ, Chi-Square 

test compare TNF Alpha genotype in study group .,OR: Odds Ratio for risk, AA : Homozygote Wild Type, 

AG: Heterozygot, GG: Homozygote Mutant, * =significantly different (p< 0.05), NS= non significant 

(p>0.05). 

 

          

4.7.2. The genotype and Allele Distributions for the gene TNF-β 
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Table 4.7. we shown  the AA Homozygote Mutant Genotype ratio (p=0.538), AG 

Heterozygote Genotype (p= 0.799), while GG: Hemozygot Wild Type ratio is (p=0.829) 

.(A) allel genotype ratio (p=0.829 ) and the last (G) allel genotype ratio (p=0.538) 

(p>0.05) genotype ratios there was no significant difference in the distribution. Table 4.7. 

Table 4.7. The Genotype and Allele Distributions for the TNF-ȕ Genotype 

  

Control 

(n=50) 

 

Patient 

(n=50) 

 

P  value 

 

OR 

 

Confidence 

Interval 

95% 

Genotype  

 

    

AA 5(10.0%) 

 

7(14.0%) 0.538 

(NS) 

1.465 4.969-0.432 

AG 10(20.0%) 

 

9(18.0%) 0.799 

(NS) 

0.878 2.388- .323 

GG 35(70.0%) 

 

34(68.0%) 0.829 

(NS) 

0.911 2.126-0.390 

Alleles  

 

    

A 20(30.0%) 

 

23(32.0%) 0.829 

(NS) 

1.098 2.564-0.470 

G 80(90.0%) 

 

77(86.0%) 0.538 

(NS) 

0.683 2.315-0.201 

The result are showŶ as    Ŷ: Ŷuŵber of iŶdiǀidual , ǆ ̅± SD: ŵeaŶ of ǀalue ±  StaŶdard deǀiatioŶ, Chi-Square 

test compare TNF beta genotype in study group, OR: Odds Ratio for risk, AA : Homozygote Mutant, AG: 

Heterozygot, GG: Homozygote Wildtype, NS= non significant (p>0.05). 
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5. DISCUSSION AND CONCLUSION 

Coronary artery disease is a disease that results in myocardial ischaemia due to 

reduced blood flow to the heart muscle as a result of constriction or occlusion of the 

coronary arteries with an atheromatous plaque(114). Atherosclerosis, a major cause of 

CAD, has been thought of as a passive lipid deposition on the vessel surface for many 

years, and over time it has been thought that the vessels are completely blocked by 

accumulation. Today, it is defined as a disease in which both natural and adaptive immune 

system plays a crucial role in its development, multifactorial, chronic inflammation in 

every step from initial to advanced stages, and each risk factor contributes to pathogenesis 

by accelerating the underlying inflammatory process (115,116). 

The degenerative atherosclerotic process that progresses progressively with the 

deterioration of endothelial functions and under the influence of various risk factors 

ultimately leads to serious clinical events and even death. Coexistence of risk factors 

significantly increases risk of CAD. Identification and treatment of risk factors in 

individuals for the prevention of this progressive process is necessary not only for the 

definition of CAD in asymptomatic individuals but also for the prevention of recurrent 

events in persons diagnosed with the disease (117). 

The main etiological cause of coronary artery narrowing in CAD is 

atherosclerosis. Atherosclerosis; Is considered to be a multifactorial process involving 

inflammation, cell proliferation, and impaired lipid metabolism. In the early phase of 

atherosclerosis, chronic inflammatory response to oxidative modification of LDL is 

thought to lead to subendothelial accumulation of inflammatory cells such as 

macrophages and T-lymphocytes (118). Epidemiological studies have demonstrated the 

role of risk factors such as smoking, cholesterol, hypertension and diabetes mellitus in 

the development of atherosclerosis. Experimental studies have shown that these risk 

factors play a widespread body reaction by triggering a general inflammatory response. 

In response to the risk factors, both systemic acute phase reactors become active and an 

endothelium signal transduction begins (119). 

NCEP published in 2001 III. Factors such as age, gender, family history, smoking, 

smoking, and hyperlipidemia according to the Guidelines for the Protection and 

Treatment of Coronary Heart Disease published by the Turkish Society of Cardiology in 

2002, as well as the adult treatment panel (ATP III) Are among the factors (120). 

Risk factors leading to CAD is a significant economic burden for the treatment 

and prevention of cardiovascular disease. They are made and installed expenditures that 

constitute the majority of coronary heart disease (121). 

Epidemiological studies proved that smoking, cholesterol, hypertension, diabetes 

mellitus are risk factors for the development of atherosclerosis. 

CAH is the largest cause of mortality and morbidity in Turkey as well as in the 

United States and European countries. According to the (COHORT) study 2009 report, 
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3.1 million people are suffering from CAD in the population age 35 and over of 29.5 

million people in our country. In addition, raporda has been reported to have a rate of 

6.4% increase in CAD since 1990. In Turkey , changes in lifestyle are independent of age, 

population growth and population, resulting in an average increase of 3% annually. In 

2008, 390 thousand cases of coronary cases per year are found in our adults, and when 

90 of them are removed immediately, 300 thousand nonfatal CAD patients are left for 

treatment. While the prevalence of CAD in our country is 6% in the 45-54 age group and 

17% in the 55-64 age group, this rate increases to 28% in the individuals aged 65 and 

over. Prevalences An increase of 80% in individuals aged 50 years and over compared to 

the results reported in the 1990 report (122). 

In this study, we would like to compare in terms of risk factors for coronary artery 

disease in patient group and control group , There are many risk factors associated with 

coronary heart disease and ischemic heart diseases. Some of risk factors such as family 

history, ethnicity and age, cannot be changed and other risk factors that can be treated or 

changed include tobacco exposure, high blood pressure (hypertension), high cholesterol, 

obesity, physical inactivity, diabetes, unhealthy diets and harmful use of alcohol(123). 

In our study, these risk factors were obtained by questioning and from  curriculum 

vitae from patient and control group. According to the results we found, the  age of the 

patient and  control group related to CAD is (p=0.097) and not significant. 

In many studies, the incidence of CAD and associated death rates are closely 

related to age. After 40 years of age, the incidence of atherosclerosis and associated CAD 

is increasing in parallel with the increase in age. The most common age of CAD is 50-60 

for males and 60-70 for females. It is also reported that long-term Framingham is an 

independent risk factor for older age in prospective cardiac studies (124). 

Advanced atherosclerotic lesions occur in males about 20 years earlier than 

females (125). Men who are exposed to major risk factors for a longer period of time may 

partly explain the sex difference in CAD. In men, LDL cholesterol and HDL cholesterol 

decrease with puberty, but this change is not observed in women. This aspect of the 

gender difference is related to hormonal differences (126). 

However, in the (COHORT) study 2009 report, the annual mortality rate 

associated with CAD in European countries was reported to vary between 2 and 8 in 

males and 0.6 to 3 in females between the ages of 45-74, while in the same age group this 

rate was 7.6 in males and 3.8 in females Reported as (127). 

According to the Framingham Heart Study results, the incidence of CAD in men 

was 2 times higher than in women. In a study of 14786 people aged 25-64 years, the 

incidence of coronary artery disease in men was three times higher and mortality was five 

times higher in women (128) 

In our study the Risk factors that was not be significance from point of view 

between the gender related to coronary artery disease, and among individuals that are 
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included in our work overlaps with the literature in a way that no significant difference 

between men and women (p > 0.05). 

While the ratio about 76% of the patient group was male, and 24% of the patient 

group was female and male is suffering to coronary artery disease more than female . 

The prevalence of coronary risk factors and the number of cardiovascular deaths 

show a decline in men, whereas in women it is not mentioned until such a decrease, since 

the measures we take for cardiovascular diseases during the 30 years we left behind are 

primarily directed at the male population (129). 

According to Turkey Statistics Institution (TSI) heart disease mortality data, the 

share of total deaths increasingly tends to increase. Heart disease rate in 1989 was 40%, 

was 45% in 1993 (130), and 40 % in 2009, was 40.4% in 2013 and 39.6% in 2014  

Prevalence in our country of 45-54-year-old group and 55-64-year-old group was 6% and 

17%; and after 65 years of age this rate rises to 28%. Prevalence in 1990 report compared 

to these result for individuals over the age of 50, 80% increase is observed The cause of 

death as of age groups of most the diseases of the circulatory system is more in 75-84 age 

group (131). 

In our study there was not significant difference between smokers and non-

smokers in the patients and control groups According to our results, in CAD patient 

group, smoking rate was about 58 %. However in the control group rate was determined 

to be 42% it was  determined as cigarette usage CAD (p =0.110). 

However, according to patient group , cigarette smoking in patients compared 

with patients who was  not smoking  the incedice of CAD is  increased. 

Smoking is the major risk factor in the development of CAD, a large number of 

studies shows. Some  studies compared non-smokers with smokers who smoke 20 or 

more cigarettes a day. CAD prevalence was 2-3 times more in smokers, the study found. 

(132). 

Smoking, one of the most important preventable risk factors, is of particular 

importance due to its widespread use in the country as seen in the (COHORT) study 

follow-up. Again according to COHORT data, smoking habit tends to decrease in males 

in our country and increase in females. Considering that the rate of CAD mortality in our 

country is the highest among European countries, the seriousness of this increase in the 

tendency of smoking in our women is becoming more important(133). 

Critchley and Capewell (2003) .showed that the mortality risk reduction is 

associated with smoking cessation in patients with coronary heart disease systematic 

review. cigarette consumption, mortality and termination of CAD  patients advanced 

cardiac event is 50% the risk of increase in age, gender, and cardiac event index,  They 

have pointed out that independent of factors such as living area(134). 
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Nair J. et al. (2007)It has been shown that DNA lesions from lipid peroxidation 

products are significantly increased in vascular smooth muscle cells isolated from 

Abdominal Aorta fragments of atherosclerosis patients compared to healthy control 

group, and when patients are grouped according to smoking cigarette use, There was an 

increase in the number of patients who did not use cigarettes (patients who quit smoking). 

It has also been shown that DNA lesions in the patient group with aromatic agents are 

increased compared to the control group (135). 

Nicole Jensky et al and friends (2011) . found  in patients with ischemic heart 

attack and aorta atherosclerosis and regularly smoking , the vascular smooth muscle Cells 

isolated from the fragment healthy compared to the control group lipid peroxidation 

products-induced DNA lesions is significantly increased(136). 

Epidemiological studies have shown that both active and passive cigarette 

smoking increase the risk of atherosclerosis.  Passive smoking is strongly associated with 

an increased risk of CAD, and also increased risk is disproportionately high at low levels 

of exposure. Two immediate effects of smoking on heart and circulation are an increase 

in your heartbeat rate, a sharp rise in blood pressure (137). 

These effects of smoking are caused by nicotine which acts on the nervous system, 

causing the heart rate to rise and blood vessels to constrict. This narrowing of the blood 

vessels causes the blood pressure rise and strain is put on the heart(138). 

Smoking is the most powerful risk factor that women . smoking tobacco or long-

term exposure to second hand smoke raises risk for CAD and heart attack. Smoking 

exposes carbon monoxide to arterial wall. This chemical robs your blood of oxygen and 

triggers a buildup of plaque in your arteries. Smoking also increases the risk of blood 

clots forming in your arteries . Blood clots can block plaque-narrowed arteries and cause 

a heart attack. The more smoke led to greater risk for a heart attack. Even women who 

smoke fewer than two cigarettes a day are at increased risk for CAD (139). 

Smoking is a major cause of Coronary Artery Disease CAD and causes one of 

every three deaths from CVD. Smoking can: Raise triglycerides (a type of fat in your 

blood) (154), lower "good" cholesterol (HDL), make blood sticky and more likely to clot, 

which can block blood flow to the heart and brain, damage cells that line the blood 

vessels, increase the buildup of plaque (fat, cholesterol, calcium, and other substances) in 

blood vessels, cause thickening and narrowing of blood vessels (140,141). 

When exposure to high concentrations of carbon monoxide, it is clearly dangerous 

and can be lethal. Inhaling low levels of carbon monoxide has the potential to produce 

adverse health effects, especially in people with coronary artery disease (142). Many 

researchers consider the major mechanism for the toxicity of carbon monoxide is its 

ability to contend with oxygen for binding to hemoglobin, the protein that transports 

oxygen through the bloodstream and releases it to cells and tissues. Cells need oxygen to 

produce adenosine triphosphate (ATP), the energy source for muscle contraction and 

other body functions. The binding of carbon monoxide to hemoglobin, forming 
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carboxyhemoglobin, reduces the amount of oxygen available to the heart muscle and 

other tissues for synthesizing ATP (143,144). 

On other study to compare the patient and control groups in terms of CRP levels, 

non-smokers and smokers does not show a discrepancy between patients, such as smokers 

and smokers  in the control group with smokers and smokers  and CRP levels had no 

significant difference. One of the most important preventable risk factors is smoking, as 

can be seen in follow-up work COHORT study  in our country due to the widespread use 

of special importance (145). 

Still, according to data from the habit of smoking, (COHORT) study , (Heart 

Disease and Risk Factors in Turkish Adults) in turkey , female smokers and male smokers 

tend to increase. Mortality of women of turkey  from CAD is highest among European 

countries, considering the seriousness of this increase in the global movement towards 

our women smoking is becoming even more important (146). 

Diabetes Mellitus is an independent risk factor for the CAD. Risk increases twice 

in diabetic men and the risk in diabetic women increases four times in Framingham Heart 

Study. Patients with diabetes mellitus have 2 times higher risk of cardiovascular disease 

(147). 

Turkish society of Cardiology  by reducing the risk of possible initiatives for the 

elimination of the factors regarded as CAD, one of the main factors of cardiovascular 

morbidity and mortality can be increase up to 2 time  the of patient with  diabetes, due to 

the increasing importance of community health, the American Heart Association by major 

risk factors 10 years ago notifiable  (148). The prevalence of diabetes is just not in society, 

as well as such advanced societies in developing countries is increasing rapidly. The 

number of adults with diabetes in the world in 2025 will be 300 million, the majority of 

the increase will occur in developing countries has been reported (149,150). 

Huxley R, Barzi F, Woodward M. Excessto (2006) studied the  risk factors of  

coronary heart disease associated with diabetes in men and women: meta-analysis of 37 

prospective cohort studies in meta-analysis examining ensure both 100 diabetes 

associated with increased risk of coronary mortality in women than men  (151). 

In our study, the patient groups with diabetes was 38% of CAD while about 62% 

of the patient without  diabetic and in terms of diabetes (p = 0.026) have found significant 

difference between the control group and CAD and increased about two fold odd ratio 

(OR: 2.79) as shown in (Table 4.1). 

Obesity, one of the modifiable risk factors, is known to be a complex 

multifactorial chronic disease and it is thought that social, behavioral, cultural, 

physiological, metabolic and genetic factors have developed as an interim result(152). 

Beyond just being a problem of my country, it is a serious public health problem 

in the world. Globally, 1.1 billion adults and 10% of the child population are considered 
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overweight or obese(153). While obesity and central obesity cause general mortality 

increase, central obesity is considered as an important risk factor for CAD (154,155). 

Prevention of obesity is one of the basic principles of protection from 

cardiovascular diseases. It will be possible to prevent a significant part of the deaths due 

to CAD by preventing weight gain from young adulthood, increasing physical activity, 

raising awareness of eating habits(156,157). 

The direct effect of diabetes and hyperinsulinemia to endothelial cells can 

contribute to the emergence of atherosclerosis, the vascularization of endothelium which 

has multifunction (regulation of vascular tone, platelet adhesion, coagulation and 

fibrinolysis) and is a dynamic tissue that is considered to be the link between insulin 

resistance. Therefore, endothelial dysfunction draws even more attention (158). 

The etiology of atherosclerosis in diabetes is most important risk factor. Chronic 

hyperglycemia, depending on the amino acid residues of non-enzymatic glikolizasyon 

leads to significant changes in the structure. The degree of hyperglycemia determines the 

size of the protein in Glycolysis (159,160). 

In Type-2 diabetes or uncontrollable type-1 diabetes insulin resistance in 

accompanying hyperinsulinemia insulin-like growth factor-1 (IGF-1), circulating insulin 

leads to increase of growth factors, depending on the. Glycolysis of  proteins and also of 

a variety of local growth factors, mature, they can warn the proliferation of atherosclerotic 

plaque fibromuscular component (161).  

In Type 2 diabetes, produced by adipose tissue, TNF-α, IL-6, IL-1ȕ cytokines such 
as high and low concentrations of adiponectin on glucose homeostasis, chronic 

hyperinsulinemia and insulin resistance will lead to the development of direction there 

are harmful effects (162,163).  

Coronary Artery Disease CAD is an important risk factor in the development of 

type 2 diabetes with microvascular complication. Strict blood sugar is control and to be 

able to prevent it (164). In particular, despite the annual increase rate of 2.7% in the world 

and in trukish country twice the incidence of new instability in the development of 

diabetes years speed 360 thousand, to help protect public health strategy in our society in 

the center of lifestyle changes should be a lot of emphasis on ESDP  (164).                    The 

two groups with overweight BMI  pointed out considering the incidence of type 2 

diabetes(165).  

Diabetes mellitus DM is included both in the NCEP and International Diabetes 

Foundation (IDF) definitions of the metabolic syndrome. It is estimated that the majority 

(~75%) of patients with Type 2 diabetes or impaired glucose tolerance (IGT) have 

metabolic syndrome. The presence of the metabolic syndrome in these populations relates 

to a higher prevalence of CVAD compared with patients with Type 2 diabetes or IGT 

without the syndrome (166) 

44 

 



The approximate prevalence of Diabetic Mellitus in patients with coronary artery 

disease (CAD) is 50%, with a prevalence of 37% in patients with premature coronary 

artery disease (≤age 45), particularly in women. With appropriate cardiac rehabilitation 
and changes in lifestyle (e.g., nutrition, physical activity, weight reduction, and, in some 

cases, pharmacologic agents), the prevalence of the syndrome can be reduced. (167,168) 

An early major contributor to the development of insulin resistance is an 

overabundance of circulating fatty acids . Plasma albumin-bound free fatty acids (FFAs) 

are derived predominantly from adipose tissue triglyceride stores released by lipolytic 

enzymes lipase. Fatty acids are also derived from the lipolysis of triglyceride-rich 

lipoproteins in tissues by lipoprotein lipase. Insulin mediates both antilipolysis and the 

stimulation of LPL in adipose tissue. Of note, the inhibition of lipolysis in adipose tissue 

is the most sensitive pathway of insulin action. Thus, when insulin resistance develops, 

increased lipolysis produces more fatty acids, which further decrease the antilipolytic 

effect of insulin. Excessive fatty acids enhance substrate availability and create insulin 

resistance by modifying downstream signaling. Fatty acids impair insulin-mediated 

glucose uptake and accumulate as triglycerides in both skeletal and cardiac muscle, 

whereas increased glucose production and triglyceride accumulation are seen in liver 

(169,170). 

Hyperglycemia may be directly and indirectly led to increasing free fatty acid load 

cause of oxygen free radicals. This triggers many negative metabolic pathway and 

increases vascular permeability, fibrinolytic activity, inflammation and then triggers a 

process that reduces (171). 

One of the risk factors of coronary artery diseases is obesity can be modified, 

complex multifactorial is known to be a chronic disease and social, behavioral, cultural, 

physiological, metabolic, and genetic factors are thought to develop as a result of the 

interaction (172). According to the study, obesity (COHORT) study  the prevalence in 

males over 21% 30 pomp type diving, 43% in women (173).  In our country and in the 

world it is a serious public health problem. 1.1 billion all over the world adult child with 

10% of the population is overweight or obese is considered excessive (174). 

Obesity and abdominal obesity also cause an increase in overall mortality, 

especially abdominal obesity is considered as an important risk factor in terms of CAD 

(187,188). In most common definition of obesity BMI criteria of (body weight (kg) 

divided by square (m2) is used. Underweight = <18.5, Normal weight = 18.5–24.9, 

Overweight = 25–29.9, Obesity = BMI of 30 or greater (175).  

The BMI in our study was 28,63 ± 6,15 kg / m² in the patient group and 26,79 ± 

4,21 kg / m² in the control group and its not significant . 

Obesity is considered a risk factor and an independent predictor of coronary artery 

disease, as observed in the Framingham heart study, Manitoba study and Harvard public 

health nurses study. In the Framingham cohort, patients aged 28 to 62 years were followed 

for a mean of 26 years. Among men younger than 50 years, the heaviest group 
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experienced twice the risk of coronary disease compared with the leanest group. The risk 

was increased 2.4-fold among obese women of similar age, and this was after adjusting 

for the influence of other major cardiovascular risk factors. (176) 

Nurses Study, the Heart study and (COHORT) study(2013) observed the high risk 

of cardiovascular diseases and obesity had been shown to be an independent risk factor. 

Despite this, He, in Framingham 2011 Heart group working and should again be reviewed 

mortality modeling articulated (177).  

Over the last 10 years BMI of women in turkey  was1.26 kg\/m2 and in men was 

1.29 kg\/m2 it they were increased., BMI relative to risk, in adults CAD < 25 kg\/m². BMI  

relative to risk, in adults between  25-29.9 kg\/m² increase 1.39 times, and this risk in 

adult between  30-34.9 kg\/m²  increase 1.86 times (178) . 

In our study, the mean BMI, this result is in accordance with the patient group, is 

28.6310 ± 2.93 kg\/m², while in the control group was found to be 26.7920 ± 3.60 kg\/m². 

Obesity prevention is one of the basic prevention principles of cardiovascular disease. 

Weight loss, increasing physical activity, nutrition Habits prevent heart diseases and 

awareness can limit significant portion of CAD. (179)., 

Excess adipose tissue leads to increased levels of proinflammatory activity and 

consequently reduce anti-inflammatory mechanism of inflammatory activity. Imbalance 

occurred  when inflammatory level generated from adipose tissue the immune cell 

populations as strong from the fatty tissues are affected.  The fat tissue macrophages 

infiltrating people obese and the number of macrophages to assess adiposity shows the 

degree of correlation.  Peripheral circulating monocytes, MCP-1 and TNF-α, are activated 
and play role. Pre-differentiable capabilities of macrophages adipocytes.  Macrophages 

activated by insulin resistance effects on adipocytes products and this function can 

contribute to fatty tissue. This can change the glucose processing (180). Cell culture study 

by Bassol with macrophages conditioned by adipocytes with and inflammatory cytokine 

production from increased this hypothesis was supported later. (181). 

In the COHORT study  2009 study, prospectively, diabetes mellitus has been 

shown to increase cardiac events independently of age, blood pressure, and central obesity 

by about 80% (182). 

In Turkey, especially with age people tend to more sedentary lifestyle, have more 

weight gain and diet habits of change in a negative way, that can result in the disease . 

Non-traditional cardiovascular risk factors and cardiovascular events in patients exposed 

to predict cardiovascular risk. The researchers are better directed to research new tokens. 

(183). 

The development of many coronary artery diseases, and high morbidity and 

mortality rate of CAD lead to increased interest in study to prevent this disease and for 

early diagnosis and treatment , especially in atherosclerosis and its complications. 
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Asymptomatic are related to the disease and examinations has become extremely 

important (184). 

The interaction between genetic and environmental factors of CAD is 

characterized by multifactorial factors. These interactions are largely prone to an 

individual's degree of CAD (185). 

Recently many candidate genes that might be associated with CAD and 

chromosomal locus has been described and that the vast majority of genes located in the 

horizons of the process of inflammation. New risk factor like TNFα, and TNF-ȕ 
polymorphisms single point mutation were studied (186). 

The risk of inflammatory and some genetic markers can be used in preventing 

cardiovascular events in future. Using these tokens in single or combined cardiovascular 

diseases may be protective. Therefore, genes and inflammatory cytokines can determine 

CAD risk.(187). 

We focused on pro-inflammatory (TNF-α and TNF-ȕ) cytokines in the population. 
These cytokines have possible roles in atherosclerosis and may led us to understand the 

disease. 

These cytokines (TNF-α and TNF-ȕ) cause vascular endothelial adhesion to the 
arterial wall damage, wall monocytes molecules expression through various processes, 

including inflammation and contributes of thermogenesis (189). 

Cytokine gene polymorphism (TNF-α and TNF-ȕ) in cytokine signaling pathways 

leading to a genetic predisposition to diseases which affect or can create the number of 

studies showing(190). 

Cytokines (TNF-α and TNF-ȕ) gene polymorphisms and also the majority of 

promoter gene polymorphism of receptors, not selectively introns and 3 ' translocation 

base in the purine gene translasyona-expiring in this array means the gene, though doing 

the changes and function, transcription regulatory elements or stopping. In addition, a 

person may be associated with cytokine polymorphisms should only disease etiology of 

the disease of the polymorphism may affect(191).  

The latest study on arterial wall of CAD and atherosclerotic lesion formation 

showed that progression play an important role of the inflammatory events. The dynamic 

balance between inflammatory and anti-inflammatory cytokines is regulated by different 

mechanisms. (192,193) 

In  our  planned was study of (TNF-α and TNF-ȕ) gene polymorphisms in  patient 

group and control group with, metabolic and cardiovascular risk factors were a picture, 

profile and good as we examine above the TNF polymorphism token in this group had 

been identified at a high (194).  
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This studied included Total cholesterol, Triglycerides (TG) , LDL and HDL  

development of atherosclerosis and  coronary artery disease .  

In our study, total cholesterol (p = 0.052), TG (p = 0.531), LDL (p = 0.144) and 

HDL levels (p = 0.192) ,BMI (P=0.893)  were not significantly difference between the 

patient and control groups with coronary artery disease related to  TNF-α genotype was 

shown as in (table 4.2).  

In our study, total cholesterol (p = 0.084), TG (p = 0.346), LDL (p = 0.456) and 

HDL levels (p = 0.262) ,BMI (P=0.352)  was not significant difference between the 

patient and control groups with coronary artery disease related to  TNF-ȕ genotype was 
shown as in Table 4.5.  

Blood levels of total cholesterol and LDL was  high in patien have coronary artery 

disease . Coronary artery disease  most of the elevation of Cholesterol ,LDL,TG and 

postprandial lipedema heighrisk factors for developing of cardiovascular diseases (195).  

In different populations, the high total serum cholesterol levels are positively 

associated with CAD. Total serum cholesterol levels can be stimulated with the 

environment and increase mortality and morbidity rates of coronary artery disease. The 

relationship between serum cholesterol levels and CAD risk is linear. Total cholesterol 

levels are also largely associated with LDL cholesterol levels (196).   

Kathiresan and his colleagues (2013) research in the Center for Human Genetic 

Research (CHGR) found a pattern of association between triglycerides and CAD is 

similar to what they observed for LDL: the effects of triglyceride levels were highly 

associated with their effect on CAD risk, even after accounting for the potentially 

confounding effect of each on HDL or LDL levels. The data strongly suggest that 

triglycerides are a causal factor in CAD (197). 

Exactly the mechanism of triglycerides and how they contribute to coronary artery 

disease is still undetermined. LDL cholesterol is known to cause CAD by contributing to 

the build-up of “plaque” along the artery walls. As these molecules are deposited, they 

block blood flow through the arteries, and can lead to ischemic heart attack. One 

hypothesis is that the lipoprotein particles that carry triglycerides in the blood stream (so-

called triglyceride-rich lipoproteins) may deposit in the heart arteries in a manner similar 

to LDL. (198) 

Low-density lipoprotein cholesterol (LDL-C) is a major risk factor for 

atherosclerosis and coronary artery disease (CAD). The role of LDL-C in CAD has been 

established through experimental studies, epidemiological and genetic studies and the 

elucidation of the low density lipoprotein receptor (LDLR) pathway (Michael S. Brown 

and Joseph L. Goldstein recognized thereby the key role of the receptor for the 

cholesterol-transport protein LDL) (199). 

In fact, for the major risk factors such as total cholesterol and LDL-C in CAD, 

their levels are different between patient and control group. 
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In coronary artery disease, HDL-C levels reduces. This reduction is a consequence 

of changes in HDL composition and metabolism. In case of presence of 

hypertriglyceridemia, low HDL is a consequence of reduced cholesteryl ester content of 

the lipoprotein core in combination with cholesteryl ester transfer protein–mediated 

alterations in triglyceride, making the particle small and dense (200).  

This change in composition of HDL lipoprotein also results in increased clearance 

of HDL from the circulation. The relationships of these changes in HDL to insulin 

resistance are probably indirect, occurring in accordance with the changes in triglyceride-

rich lipoprotein metabolism (201). 

Low-density lipoproteins (LDLs) also are modified in composition. With fasting 

serum triglycerides density more than 2.0 Mm (~180 mg/dL), there is generally a 

predominance of small dense LDLs. Small dense LDLs are thought to be more 

atherogenic. This give rise to toxicity of endothelium, and they are able to transit through 

the endothelial basement membrane and adhere to glycosaminoglycans. They also have 

increased susceptibility to oxidation and are selectively bound to scavenger receptors on 

monocytederived macrophages. Subjects with increased small dense LDL levels and 

hypertriglyceridemia also have increased cholesterol content of both VLDL1 and VLDL2 

subtractions. This relatively cholesterol-rich VLDL particles may contribute to the 

atherogenic risk in patients with metabolic syndrome (202,203) 

Mutations in low-density lipoproteins LDL-R in humans form the molecular basis 

for familial hypercholesterolemia and patients with this disease develop premature CAD 

. Statins are a class of small molecule compounds that inhibit HMG-CoA reductase, a 

rate-limiting enzyme in cholesterol biosynthesis, thereby reducing LDL-C in humans 

(The LDL receptor locus in familial hypercholesterolemia. Hobbs et al., 1990) (204)  

Physiologically, the circulating LDL-C concentration is determined by the rate of 

LDL-C production and its clearance. Very low-density lipoprotein (VLDL) particles are 

assembled and secreted from liver and are converted to LDL particles in circulation 

through triglyceride lipolysis by lipoprotein lipase (LPL). Proteins involved in this 

process are intimately related to the rate of VLDL secretion and contribute to circulating 

LDL-C levels (205) 

For instance, the deficiency of apolipoprotein B (apoB) leads to impaired VLDL 

assembly and secretion, and due to very low levels of plasma cholesterol. LDL particle 

clearance is primarily mediated through hepatic LDLR, and thus proteins or other agents 

that affect liver LDLR levels highly impact LDL-C. In the hypercholesterolemic patients, 

the dysfunctional LDLR results to increased LDL-C in circulation and also to premature 

coronary artery disease (206). 

LDL-C is a major cardiovascular risk factor that has been established through 

epidemiological, genetic, and pharmacological studies. Statins are small molecule 

inhibitors of the rate-limiting enzyme HMG-CoA reductase in the cholesterol 

biosynthetic pathway (207). 
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In recent years, it has been found that additional reduction of LDL-C has been 

associated with further reduced coronary artery disease risk, and it’s suggesting a strategy 

of “the lower, the better” for cardiovascular disease prevention and treatment (208) . 

Our study has shown that the low levels of HDL present a growing problem and 

increase risk in patients with CAD as the prevalence of metabolic syndrome and diabetes 

increases. Low plasma levels of HDL-C are referred to as hyperalphalipoproteinemia. 

Primary hyperalphalipoproteinemia is defined as a plasma HDL-C level below the tenth 

percentile in the setting of relatively normal cholesterol and triglyceride levels. No 

apparent secondary causes of low plasma HDL-C were found. Blood HDL levels vary 

inversely with those of triglycerides, and the independent role of triglycerides as a 

cardiovascular risk factor remains unsettled. For these reasons, approaches to raise HDL 

levels have emerged as a prominent next hurdle in the management of dyslipidemia. 

Weight loss and physical activity can raise HDL. Nicotinic acid, particularly in 

combination with statins, can robustly raise HDL (209)  

In large number of prospective cohort studies, HDL-c has been shown to have a 

negative association with the risk of cardiac diseases. For each increase of HDL-c by 1 

mg\/dL, the total the risk of cardiovascular disease reduced by 2-3% . In this research, 

patient group HDL-c levels were significantly lower compared to the control group (210). 

HDL has antiatherogenic properties. Lipid-free HDL, or apolipoprotein A-I, 

mediates this through the adenosine triphosphate (ATP)-cassette binding transporter 

(ABC) A1. After that, esterification of HDL-C by lecithin-cholesterol acyltransferase 

(LCAT) generates more mature HDL particles, including small, dense spherical HDL3 

and large, less dense spherical HDL2 (22,24). These mature HDL particles may induce 

further cholesterol release through ABCG1 and ABCG4 (211). 

HDL-C includes the cholesterol content of nascent HDL, HDL2, and HDL3 

particles and is, therefore, a crude marker of reverse cholesterol transport. The smaller 

HDL3 particles more efficiently promote cholesterol efflux through the ABCA1 pathway 

then their larger counterparts, but they are equally as effective through the ABCG1 

pathway (212). 

In addition to HDL protection against CAD and atherosclerosis through reverse 

cholesterol transport, antioxidative activity of HDL further protects against 

atherosclerosis plaque. Apolipoprotein A-I is a major factor in this process. In addition to 

HDL-C esterification, LCAT can also hydrolyze oxidized phospholipids of LDL (213). 

HDL can be also directly inhibit the migration of these monocytes into the 

subendothelial space. In the endothelium, nitric oxide protects against inflammation and 

activation. HDL promotes vasoprotection by enhancing nitric oxide synthase and thereby 

increasing the production of nitric oxide (214). 

In addition, HDL may also protect against platelet activation through endothelial 

protection. HDL inhibits the coagulation cascade through serine protease protein C, 
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which inactivates factors Va and VIIa. In the literature review conducted for the genes 

involved in the study; an association between TNF alpha and beta gene variations and 

atherosclerosis and coronary artery disease was found (215). 

For Tumor Necrosis Factor Alpha (TNFα) polymorphism, we examined their 
genotype distribution between patient and control groups of CAD related to risk factor  

and not significant has been found . Also  for Tumor Necrosis Factor Beta TNF-ȕ 
polymorphisms, we examined their genotype distribution between patient and control 

groups of CAD related to risk factor  and not significant has been found (216). 

Tumor Necrosis Factor Alpha (TNFα) has been considered to have a potent 

association with recruitment and infiltration of macrophages/monocytes into the sub-

endothelium of arteries and its plays an important role in pathophysiology of 

atherosclerosis. Some researchers consider TNFα as an independent risk factor associated 

with CAD. It can be a new agent for further atherosclerosis and CAD studies SNPs of 

Tumor Necrosis Factor Alpha (TNFα) in different populations showed increased the risk 
for CAD. In the analysis of high quality studies, we found a significant association 

between the TNFα polymorphism and susceptibility of CAD in total population (217) 

Banarje et al (2011) found that study in North India 442 people in  studies to find 

out the efficacy of preventive agents such as anti TNFα agents, antihypertensives and 

antiplatelets, and study on awareness and attitude of people from various ethnic groups 

(218).  

Francis and et al (2006) found an association between IL-1 α (-889 C\/T) and 

TNFα (-308G\/A) and CAD in their study with 674 subjects. Also Keso et al reflected an 

association between TNFα (-308G\/A) and CAD in their study with 700 subjects. (219). 

TNFα was reported to be lower in women than men and this lower of presence of 
cardiovascular risk in women may be associated with genes (220). 

The association between Tumor Necrosis Factor Alpha (TNFα) levels and CAD 
wasn’t significant with any of the risk factors (table 4.2). and also The association 

between Tumor Necrosis Factor Beta  (TNF-ȕ) levels and CAD wasn’t significant with 
any of the risk factors (Table 4.5).  

 

In our study of TNF Alpha  gene variations and coronary artery disease data 

distribution . there were no significant difference among patient and control groups in AA 

Homozygote Wild Type Genotype (p=0.689) and also Heterozygote Genotype (p=0.151). 

The frequency of the Homozygote Mutant Genotype was found to be significantly higher 

in patients compared to controls (p=0.004 ). The cardiovascular risk increased for 

Homozygote Mutant Genotype  was 12.2-times in patients compared with the control 

group (OR=12.250, 95% CI=1.504-99.798; p=0.004) in Table 4.6. 
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In our study of TNF Beta gene variations and coronary artery disease data 

distribution. we shown  the AA Homozygote Mutant Genotype ratio (p=0.538), AG 

Heterozygote Genotype (p=0.799), while GG: Hemozygot Wild Type ratio is (p=0.829) 

.(A) allel genotype ratio (p=0.829) and the last(G) allel genotype ratio (p=0.538) (p>0.05) 

genotype ratios there was no significant difference in the distribution (Table 4.7). 

TNF-α polymorphism play role in the development of obesity, insulin resistance 

and type 2 diabetes, in the pathogenesis of this disease, Fluid and insulin have a positive 

correlation with the resistance (221).  

Some studies showed weight loss in obese individuals causes TNF-α reduction. 
However, TNF-α and anorexia nervosa and the receptor will be decrease in plasma levels. 

TNF-α secretion increased  in Beta adrenergic stimulation (222).  

TNF-α, which enables the storage of fat tissue lipoprotein lipase triglycerides, 
fatty acid transfer protein and Acetyl Coenzyme A syntetazin, will activate the production 

of prints, lipolysis, fatty tissue non-esterified fatty acid, glucose, adipogenesis and 

lipogenesis with the transcription of the related genes. TNF-α, adiponectin and insulin 

production while reducing (223), 

Some studies of individuals the TNF-α gene polymorphisms is increased  by 

obesity. Diabetes and the existence of meaningful TNF-α .this finding does not fully 
explain the potential causal relationships of TNF-α・in beginning of inflammatory and 

later played in the development of obesity and metabolic diseases supports the key role 

is expanded(224).  

Stec and other friends study (2010) of the purpose of their study 226 of patient 

with stabil and unstabl angina pectoralis the proinflammatory (TNF-a and IL-2) and 

Antiinflammatory (IL-10) cytokines concentrations and soluble TNF receptors (sTNFR 

1 and 2) is increased  (225).  

Koch and freinds (2001) studied of the significant coronary stenosis in the study 

they were  not the findings of coronary artery patients (n= 998), old or new or patients 

with a history of (n= 793) allows to process the grief and the control group with similar 

characteristics as 340 patients in IL-10 and TNF-a gene polymorphisms significants has 

been showen(226).  

Allen and friends (2009), their study of 58 on a single study, they had been showen 

of  122 patients with multivessel involvement and proinflammatory cytokines in healthy 

control 79 of TNF-a gene promoter region-308 gene polymorphism of 93 238 and-vein 

coronary artery involvement and everything interesting, meaningful has been reported 

(227 ) 

Mazurek and friends (2006) , their study,of patients with coronary artey disease 

the , IL-1α, IL-6, TNF-α levels of Inflammatory Cytokines, such as epicardial tissue, 
acting subcutaneously, Cytokines and inflammation increase in Epicardial tissue (228)  
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Kamari and his friends study (2012) the oxidized-LDL is activated by IL-1α, TNF-

α deficiency, non-deficiency in the macrophage macrophage Ki aghaei. TNF-α and IL-6 

in IL-12 Similar heights (229),  

All these results shows us that TNF-α and TNF-ȕ has been the subject of long-

term researches. Research data evaluated in general showed that TNF-α and TNF-ȕ levels 
are associated with weight control. 

As a result in this study, TNF-α levels patient group was significantly higher 
compared to the control group, while the TNF-ȕ levels patient group was significantly 

higher compared to the control group. 

For early coronary heart disease detecting, usage of genetic factors in etiology has 

not been enough . The use of predictive genetic testing and consultancy services to those 

who need it most often involves the delivery of this approach. So far only a few genetic 

variations were studied on HDL, LDL, increased traditional risk factors such as blood 

pressure and diabetes. However recent studies have contributed to the presence of genetic 

factors of CAD(230). 

Genotyping requires technical developments in the near future. Hopefully, cost-

benefit ratio threshold will also be passed. Identification of different forms of CAD and 

individual treatment (pharmacogenetics) will be an important step. Multiloci genotyping 

of population should be conducted to identify the CAD risk. Most importantly, increasing 

genetic studies will bring new perspectives to the mechanism of the disease, along with 

new biochemical approach to new therapeutic concepts and will lead to treatments (231). 

Pro and Anti-inflammatory Cytokines contribute to the progress of 

atherosclerosis. It may also contribute to the prevention of plaque development. More 

studies of cytokine gene expression will lead to better understanding of the disease and 

will help to identify individuals at risk (232). 

This study certainly included some limitations that should be discussed. Firstly, 

more SNP genotyping of inflammatory and metabolic markers may be necessary to define 

the variance as well as the predictive nature of a biomarker, but in support for our 

findings, several studies previously reported the predictive value of SNPS of these 

markers. Secondly, this study has relatively short term outcomes and number of stroke 

patients are insufficient. These factors, together with differences in sample characteristics 

and study designs, could explain much of the inconsistency between studies (233). 

Although the TNF-ȕ  polymorphism was not associated with the susceptibility and 

outcome of ischemic stroke by itself, this genetic variant interact with environmental and 

other genetic factors by creating a favorable profile that contribute to the development 

and outcome of stroke. In this post-genomic era, the identification of variant alleles might 

allow better prediction of risk for stroke as well as the identification of new stroke 

mechanisms that may be a target of new therapeutic approaches (234). 
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There is a variety of possible explanations for the failure of anti-TNF therapy: (1) 

TNF antagonism has untoward effects in the setting of heart failure; (2) the biological 

agents used in the trials were intrinsically toxic; (3) sex and race may have important 

implications in the outcome after anticytokine therapy; (4) the TNF-alpha protein 

contains a polymorphism, and, in fact, genome plays a role in modifying the 

pharmacologic response to anticytokines; (5) anti-TNF-alpha approaches may have 

pharmacodynamics interactions with other heart failure medications; and (6) the patients 

in these trials may have been inappropriately selected(235). 

Precisely how TNF-α inhibitors may lower cardiovascular risk is uncertain, but 
some research has suggested that they may help prevent plaque rupture and improve 

endothelial function. There are increasing indications that the use of TNF-α inhibitors 
may decrease the risk of major adverse cardiac events. As more patients receiving TNF-

α inhibitor therapy are enrolled in post marketing registries, more long-term data will help 

elucidate whether these agents may benefit the risk reduction for major adverse cardiac 

events (236). 

Conclusions and Recommendations: 

As a result of this study; 

•In our study of coronary artery disease in  patient group related to smoking , cigarette 

smoking in patients compared with patients who was  not smoking  the incedice of CAD 

is  increase but not significant . 

•In our study we showed that  Type 2 DM was a risk factor  between patient and control  

groups with coronary artery disease. The presence of diabetes is a risk factor for CAD 2 

time more sustainable for CAD  . 

• Tumor Necrosis Factor Beta (TNF-ȕ) genotype distribution in patient group and control 

group was not significantly differing. 

• Tumor Necrosis Factor Alpha (TNFα) genotype was significantly higher in patients 

group compared to control group. The frequency of the Homozygote Mutant Genotype 

was found to be significantly higher in patients compared to controls (p=0.004 ). The 

cardiovascular risk increased for Homozygote Mutant Genotype  was 12.2-times in 

patients compared with the control group (OR=12.250, 95% CI=1.504-99.798; p=0.004). 

Cardiovascular diseases are the main cause of mortality and morbidity around the 

world. It is a health problem with extremely high-cost treatment and can be executed with 

primary and secondary prevention efforts. 

Although the risk factors leading to the disease have been identified with extensive 

epidemiological studies, these classic risk factors alone are not sufficient to explain the 

prevalence of coronary artery disease and to explain the cause of premature coronary 

artery disease in some patients. This has led scholars to explore new risk factors that can 
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help clarify and complement the atherosclerosis information, clarify the atherosclerotic 

risk, and help to take important steps in early detection.  

Establishing the tendency of individuals to know their own risk factors has great 

importance in terms of preventive medicine. In this respect, every new knowledge and 

genetic studies will contribute to the creation of new approaches in treatment, including 

early lifestyle changes in individuals with genetic predisposition, as well as the 

establishment of individual treatment protocols (pharmacogenetics).  

New markers to be found and associated with inflammation-atherosclerosis may 

be used as risk factors, as well as in determining the efficacy of the treatment target or 

treatment. New studies of genetic predisposition by identifying markers will be enabled 

early detection of coronary artery dısease for the creation of an early diagnosis and 
prevent the formation of CAD. Intervention of inflammation at the molecular level by 

determining the genetic profile may open a new erea in the treatment strategy of 

atherosclerosis and its associated diseases. 

 Individual risk factors have great importance in terms of the preventive medicine. 

New information from genetic studies on this subject added to the literature every day 

therefore, individuals with genetic predisposition can reach new treatment approaches 

and individualized treatment protocols in the early stages of their lives. Lifestyle changes 

and pharmacogenetics will contribute to the creation of individualized medicine. 

Genetic predisposition of individuals can be determined with new approaches in 

the early life stages and thus diseases formation can be prevented with new measures 

taken against CAD 

  

55 

 



6. REFERENCES 

1. Gerszten R, Rosenzweig A. Coronary Atherosclerosis In: Principles Of Molecular 

Medicine. Chicago: Humanna Press Edited By Jamesson Jl. 1998; 23: 949. 

2. Davignon J, Genest Jr. Genetics Of Lipoprotein Disorders. Endocrinol Metab Clin. 

1998; 521-50. 

3. Libby P. Inflammation In Atherosclerosis. Arterioscler Thromb Vasc Biol. 2012; 32: 

2045-2051. 

4. Fauci  A.S. Harrison's Textbook of Medicine. New York: McGraw Hill, 2009. 

5. Pagidipati NJ, Gaziano TA. Estimating Deaths From Cardiovascular Disease: A 

Review of Global Methodologies of Mortality Measuremen. Circulation. 2013; 127 

(6): 749–756. 

6. Martin C, Matthews G, Huang CL. Sudden cardiac death and Inherited channelopathy: 

the basic electrophysiology of the myocyte and myocardium in ion channel disease. 

Heart. 2012; 98: 536–543. 

7. Schwartz CJ, And Mitchell JR. The Morphology Terminology And Pathogenesis of 

Arterial Plaques. Postgrad Med J. 1962; 38: 25-34. 

8. Justin H, Douglas LM.  Positioning of Inflammatory Biomarkers in the Heart Failure 

Landscape. Journal of Cardiovascular Translational Research. 2013; 6(4): 485-492.  

9. Deuchar GA, Opie LH, Lecour S. TNF alpha is required to confer protection in an in 

vivo model of classical ischaemic preconditioning. Life Sci. 2007; 80: 1686–169. 

10. Flaherty MP, Guo Y, Tiwari S, Rezazadeh A.The role of TNF-alpha receptors p55 and 

p75 in acute myocardial ischemia/reperfusion injury and late preconditioning. 

Circulation. 2008; 45(6): 735-41. 

11. Dirk W, Sophie VL, Sameer D. Tumor necrosis factor-alpha antagonism protects from 

myocardial inflammation. 2007; 102:500–507. 

12. Marschall SR, Cam P. Principles of Molecular Cardiology.8th ed. A product of 

Humana Press. 2005; 149- 617. 

13. Ross R. Atherosclerosis is an inflammatory disease.  Heart. 1999; 138 (52): 19-20.  

14. Vaina S, Stefanadis C. Detection of the vulnarable coronary atheromatous plaque. Int 

J Cardiovasc Intervent. 2005; 7: 75-87. 

15. Deanfield JE ,Halcox JP, Rabelink TJ . Endothelial function and dysfunction: Testing 

and clinical relevance. Circulation . 2007; 115: 1285. 

56 

 



16. Katz AM. Physiology of the Heart , 4th ed. Philadelphia, Lippincott, Williams & 

Wilkins. 2005; 567. 

17. Kirby ML, Cardiac Development .British Hospital Medicine, UK. 2nd ed. 

2007;2(68): 11-27. 

18. Davidson SM, Lim SY, Yellon DM. Endothelial mitochondria and heart disease. 

Cardiovascular Research. 2010; 88(1): 58–66. 

19. Mahoney WM, Schwartz SM. Defining smooth muscle cells and smooth muscle cell 

injury. J Clin Invest. 2005;15: 221,  

20. Kinlay S, Libby P, Ganz P . Endothelial function and coronary artery disease. Curr 

Opin Lipid. 2001;12: 383-9.  

21. Morrow D. Chronic coronary artery disease in Braunwald’s Heart Disease  8th ed, 

Philadelphia, Saunders. Cardiology. 2008; 201. 

22. David P, Mark A, Sidney C. Atherosclerotic Vascular Disease Conference: Executive 

Summary: Atherosclerotic Vascular Disease Conference Proceeding for Healthcare 

Professionals From a Special Writing Group of the American Heart Association. 

Circulation. 2004; 109 (21): 2595–2604. 

23. Dollery CM, Libby P . Atherosclerosis and proteinase activation. Cardiovasc Res. 

2006; 69: 625-35.  

24. Gaziano T, Gaziano JM. Global burden of cardiovascular disease, in Heart Disease: A 

Textbook of Cardiovascular Medicine , 9th ed, E Braunwald (ed). Philadelphia, 

Elsevier Saunders. 2009; 68. 

25. Reddy S, Ounpuu S. Global burden of cardiovascular diseases: part I: general 

considerations, the epidemiologic transition, risk factors, and impact of urbanization. 

Circulation. 2001; 104: 2746-53  

26. Lopez AD, Mathers CD, Ezzati M. Global and regional burden of disease and risk 

factors : systematic analysis of population health data. Lancet. 2006; 367: 1747-57. 

27. Gardin JM, McClelland R, Kitzman D. M-mode echocardiographic predictors of six-

to seven-year incidence of coronary artery disease, stroke, congestive heart failure, and 

mortality in elderly cohort(the Cardiovascular Health Study). Am J Cardiol. 2001; 87: 

1051-1057. 

28. Jamison DT.  Disease Control Priorities in Developing Countries , 2nd ed. 

Washington, DC, Oxford University Press. 2006; 26-66. 

57 

 



29. Mozaffarian D, Benjamin EJ, Go AS. Heart disease and stroke statistics—2015 

update: a report from the American Heart Association. Circulation. 2015; 131: e29-

322. 

30. Critchley J, Liu J, Zhao D. Explaining the increase in coronary heart disease mortality 

between 2000 and 2030. Circulation. 2004; 110: 1236-44. 

31. Rosamond W, Flegal K, Furie K. Heart disease and stroke statistics. 2008 update: A 

report from the American Heart Association Statistics Committee and Stroke Statistics 

Subcommittee. Circulation. 2008; 117(4): e25-146. 

32. World Health Organization (WHO) and partners launched on the margins of the UN 

General Assembly, aims to beat back the global threat of cardiovascular disease. Cost, 

NHLBI, Mortality data are for whites and blacks, and Hispanics prevention and  

disruption and clinical events in coronary disease. Circulation. 2009; 87: 1781-91. 

33. Chen CH, Walterscheid JP. Plaque angiogenesis versus compensatory arteriogenesis 

in atherosclerosis. Circ Res. 2006; 99: 787-9. 

34. Dollery CM, Libby P. Atherosclerosis and proteinase activation. Cardiovasc Res. 

2006; 69: 625-35. 

35. Hackett D, Davies G, Maseri A. Pre-existing coronary stenoses in patients with first 

myocardial infarction are not necessarily severe. Eur Heart. 1988; 9: 1317-23. 

36. Velican D, Velican C. Study of Fibrous Plaques Occurring In The Coronary Arteries 

of Children. Atherosclerosis. 1979; 33: 201-215. 

37. Wilson, PW; D'Agostino, RB; Levy, D; Belanger, AM; Silbershatz, H; Kannel, WB . 

Prediction of coronary heart disease using risk factor categories.. Circulation. 1998; 

97 (18): 1837–47. 

38. Petersen SPV. European cardiovascular disease statistics. British Heart Foundation, 

London. 2005; 237. 

39. Leung WH, Demopulos PA, Alderman EL, Sanders W, Stadius ML. Evaluation of 

catheters and metallic catheter markers as calibration standard for measurement of 

coronary dimension. Cathet Cardiovasc Diagn. 1990; 3: 148-53. 

40. Virmani R. Pathology of vulnerable plaque. J Am coll cardiol. 2006; 47(8): 13-8. 

41. Armulik A, Abramsson A, Betsholtz C. Endothelial pericyte interactions. Circ Res.  

2005; 97: 512-23. 

42. Boos CJ, Lip GY, Blann AD. Circulating endothelial cells in cardiovascular disease. 

J Amer Coll Cardiology.  2006; 8: 1538-47. 

58 

 



43. Dhaun N, Goddard J, Webb DJ . The endothelin system and its antagonism in chronic 

kidney disease. J Am Soc Nephrol. 2006; 17: 943-55. 

44. Feletou M, Vanhoutte PM . The alternative: EDHF. J Mol Cell Cardioolgyl. 1999; 31: 

15-22. 

45. Lamon BD, Hajjar DP. Inflammation at the Molecular Interface of Atherogenesis: An 

Anthropological Journey. Am J Pathol, 2008; 173(5): 1253–1264. 

46. Furchgott RF, Zawadzki JV. The obligatory role of endothelial cells in the relaxation 

of arterial smooth muscle. Nature.  1980; 288: 373-6. 

47. Garry DJ, Olson EN . A common progenitor at the heart of development. Cell.  2006; 

127: 1101-4. 

48. Hayden MR, Reidy M . Many roads lead to atheroma. Nat Med. 1995; 1: 22-3. 

49. Isner JM, Asahara T . Angiogenesis and vasculogenesis as therapeutic strategies for 

postnatal neovascularization. J Clin Invest. 1999; 103: 1232-6. 

50. Kinlay S, Libby P, Ganz P . Endothelial function and coronary artery disease. Curr 

Opin Lipid. 2001; 12: 383-9. 

51. Ary LG . Atlas of Heart disease : Cardiac Function and Dysfunction , Harrison's 

Principles of Internal Medicine, 19th Edition . 2015; 58: 144. 

52. Mason JC, Haskard DO . The clinical importance of leucocyte and endothelial cell 

adhesion molecules in inflammation. Vasc Med Rev. 1994; 5: 249-75. 

53. Panes J, Perry M, Granger DN . Leukocyte-endothelial cell adhesion: avenues for 

therapeutic intervention. Br J Pharmacol, 1996; 126: 537-50. 

54. Davies MJ. Pathology of Coronary Atherosclerosis. In: Fuster V, Alexander RW, 

O’Rourke RA, editors. Hurst’s The Heart. 10th ed. USA. International Edition 

McGraw-Hill Medical Publishing Division; 2001; 36:1095-1105. 

55. Ary LG . Atlas of Heart disease and heart failur . Cardiac Function and Dysfunction 

and events , Harrison's Principles of Internal Medicine, 19th Edition ,Cardiac tissue 

lesion .2015; 1817. 

56. Vallance P, Collier J, Bhagat K . Infection, inflammation and infarction: does acute 

endothelial dysfunction provide. Lancet. 1997; 349: 1391-2. 

57. Ary LG. Atlas of Heart disease : Cardiac Function and Dysfunction , Harrison's 

Principles of Internal Medicine, 19th Edition. Cardiac Lesion. 2015; 98. 

58. VallanceP, Leiper J. Cardiovascular biology and pathwayof Arteriosclerosis  Thromb 

Vasc Biol. 2004; 24: 1023-30. 

59 

 



59. Colucci WS, Braunwald E. Atlas of Heart disease : Cardiac Function and Dysfunction 

, Current internal Medicine. 2004; 1316. 

60. Kriegler M, Perez C, DeFay K, Albert I, Lu SD . A novel form of TNF/cachectin is a 

cell surface cytotoxic transmembrane protein: ramifications for the complex 

physiology of TNF. Cell. 1998; 53 (1): 45–53. 

61. Hajeer  and Hutchinson IV. Influence of TNFalpha gene polymorphisms on TNFalpha 

production and disease. Hum Immunol. 2001; 62: 1191–1199. 

62. Vilcek J, Lee TH . Tumor necrosis factor. New insights into the molecular mechanisms 

of its multiple actions. J. Biol. Chem.2006; 266 (12): 7313–6. 

63. Wilson AG, de Vries, N, Pociot F, di Giovine FS, van de Putte, and Duff GW. An 

allelic polymorphism within the human tumour necrosis factor alpha promoter region 

is strongly associated with the HLA A1, B8 and DR3 alleles. J. Exp. Med. 2006; 177: 

577–560. 

64. Wilson AG, di Giovine FS, Blakemore AF, and Duff GW. Single base polymorphism 

in the human tumour necrosis factor alpha  gene detectable by NcoI restriction of PCR 

product. Hum Mol Genet. 1996; 1(5): 353. 

65. D’Alfonso S and Richiardi PM. A polymorphic variation in a putative regulation box 

of the TNF alpha promoter region. Immunogenetics. 1994; 39: 150–154. 

66. Wilson AG, Symon JA, McDowell TL, McDevitt HO, and Duff GW. Effects of a 

polymorphism in the human tumor necrosis factor alpha promoter on transcriptional 

activation. www.ebook777.com TNF Promoter Polymorphisms . Proc Natl Acad Sci 

.2007; 57: 3195–3199. 

67. Abraham LJ, and Koeger KM. Impact of the –308 TNF promoter polymorphism on 

the transcriptional regulation of the TNF gene: relevance to the disease. J. Leuk. Biol. 

1999; 66: 562–566. 

68. Silvia R, Davide R, Gianluca G. Chromosomal location of TNFAIP3 gene. .B. 

Mapping of TNFAIP3 gene and local order on genomic context of the chromosome 6. 

genetic. Division of Hematology, Department of Clinical, Experimental Medicine & 

Center of Biotechnologies for Applied Medical Research, Genetics. 2009; 6. 

69. Drouet C, Shakov AN, Jongeneel V. Enhancers and transcription factors controlling 

the inducibility of the tumor necrosis factor- in primary macrophages. J. Immunol. 

1991; 147: 1694–1700. 

60 

 



70. Ruwende C, McGuire W, Coleman E, Kwiatkowski D, Corrah T, Whittle H. 

Association of a tumor necrosis factor promoter polymorphism with susceptibility to 

pulmonary disease. Clinical Science. 1996; 90-93. 

71. Kroeger K, Carville K, and Abraham  J.  The –308 tumor necrosis factor promoter 

polymorphism affects transcription. Molcular. Immmunoogyl. 1997; 34: 391–399. 

72. Skoog T, van’t Hooft,  Kallin B, Jovinge S, Boquist S, Nilsson J. A common functional 

polymorphism in the promoter region of the tumour necrosis factor (TNF) gene 

associated with reduced circulating levels of TNF. Hum Mol Genet. 1994; 8: 1443–

1449. 

73. Kroeger M, Steer  H, Joyce A , and Abraham LJ. Effects of stimulus and cell type on 

the expression of the –308 tumour necrosis factor promoter polymorphism. Cytokine. 

2003; 2: 110–119. 

74. Grimble F, Howell W, O’Reilly G,  Turner S, Markovic O , Hirrell S. The ability of 

fish oil to suppress tumor necrosis factor production by peripheral blood mononuclear 

cells in healthy men is associated with polymorphisms in genes that influence tumor 

necrosis factor production. Am. J. Clinical Genetics .2002; 76: 454–459. 

75. Pociot DC,Scorza R, and Richiardi PM.  Functional analysis of a new polymorphism 

in the human TNF  gene promoter. Scand. J Immunology. 1998; 42: 501–504. 

76. Kaijzel J, Bayley H , van Krugten MV, Smith L, van de Linde, Bakker AM. Allele-

specific quantification of tumor necrosis factor alpha (TNF) transcription and the role 

of promoter polymorphisms in rheumatoid arthritis patients and healthy individuals. 

Genes .2001;  2: 135–144. 

77. De Jong A, Westendorp RG, Bakker AM, Huizinga J. Polymorphisms in or near 

tumour necrosis factor (TNF)-gene do not determine levels of endotoxin-induced TNF 

production. Genes. 2002; 3: 25–29. 

78. Hohjoh H and Tokunaga K. Allele specific binding of the ubiquitous transcription 

factor OCT-1 to the functional single nucleotide polymorphism (SNP) sites in the 

tumor necrosis factor-alpha gene (TNF) promoter. Genes. 2006 ; 105–109. 

79. Suda T, Takahashi T, Golstein P, Nagata S . Molecular cloning and expression of the 

Fas ligand, a novel member of the tumor necrosis factor family. Cell. 2009; 75 (6): 

1169–78. 

80. Wilson AG, di Giovine FS, and Duff GW. Genetics of tumour necrosis factor  in 

autoimmune, infectious and neoplastic illnesses. J. Inflamm. 1996; 45: 1–42. 

61 

 



81. McGuire W, Hill S, Allsopp F, Greenwood  M. Kwiatkowski  D. Cerebral malaria is 

associated with a polymorphism in the promoter region of the human TNF  gene. 

Nature. 1994; 371: 508–511. 

82. Jacob C, Fronek Z, Lewis D, Koo M, Hansen A, and McDevitt O. Hereditable major 

histocompatibility complex class II-associated differences in production of tumour 

necrosis factor .relevance to genetic predisposition to systemic lupus erythematosus. 

Proc. Natl. Acad. Sci. USA 1996; 87: 1233–1237. 

83. Bazan JF . Emerging families of cytokines and receptors. Curr. Biol.1999;  3 (9): 60–

63.  

84. Juszczynski J, Kalinka E, Bienvenu J, Woszczech G, Borowiec M, Robak T. Human 

leukocyte antigens class II and tumor necrosis factor genetic polymorphisms. Blood 

diesae .2002; 100: 3037–3040. 

85. McCusker SM, Curran MD, Dynan B, McCullagh D, Urquhart D, Middleton D, et al. 

Association between polymorphism in the regulatory gene encoding tumour necrosis 

factor alpha and the risk of Alzheimer’s disease and vascular dementia: a case-control 

study. Lancet .2001; 357: 436–439. 

86. Locksley RM, Killeen N, Lenardo MJ . The TNF and TNF receptor superfamilies: 

integrating mammalian biology. Cell. 2001;104 (4): 487–501  

87. Hohler T, Kruger A, Gerken G, Schneider M, Meyer zum Buschenfelde KH, and 

Rittner C. Tumor necrosis factor promoter polymorphism at position –238 is 

associated with cardiac disease  infection. J. Med. Card.1998; 54: 173–177. 

88. Kriegler M, Perez C, DeFay K, Albert I, Lu SD . A novel form of TNF/cachectin is a 

cell surface cytotoxic transmembrane protein: ramifications for the complex 

physiology of TNF. Cell.1988; 53 (1): 45–53. 

89. Jang WH, Yang YI, Yea S, Lee YJ, Chun JH, Kim HI. The tumor necrosis factor-alpha 

promoter polymorphism is associated with decreased susceptibility to cardiac 

disease.Cardiology 2009 ; 166: 41–46. 

90. Van Heel A , Udalova A, De Silva  P, McGovern  D, Kinouchi Y, Hull  J. Inflammatory 

bowel disease is associated with a TNF polymorphism that affects the interaction 

between the OCT1 and TNF transcription factors. Hum. Mol. Genet. 2002; 11: 1281–

1289. 

91. Adjukiewicz AB, and Clark IA. Suggested importance of monokines in 

pathophysiology of endotoxin shock . Klin. Wochenschr. 1990; 60 (14): 756–8. 

92. Old LJ . Tumor necrosis factor (TNF). Science.1985;  230 (4726): 630–2. 

62 

 



93. Black A., Rauch T, Kozlosky J, Peschon C, Slack L, Wolfson F. A metalloproteinase 

disintegrin that releases tumour-necrosis factor-alpha from cells. Nature .1997; 385: 

729–733. 

94. Martino G, Consiglio A, Franciotta M, Corti A, Filippi M, Vandenbroeck K. Tumor 

necrosis factor alpha and its receptors in relapsingremitting multiple sclerosis. J. 

Neurol. Sci.2007; 152: 51–61. 

95. Wilson JA, Symons TL, McDowell HO, McDevitt GW.  Effects of a polymorphism 

in the human tumor necrosis factor alpha promoter on transcriptional activation Proc. 

Natl. Acad. Sci. U. S. A.,1997; 3195–3199. 

96. Andras Perl . Representation of tumor necrosis factor, lymphotoxin alpha and beta 

gene TNF Methods and Protocols. 2004; 281. 

97. Hsu H, Xiong J, Goeddel DV . "The TNF receptor 1-associated protein TRADD 

signals cell death and NF-kappa B activation". Cell. 1995; 81 (4): 495–50. 

98. Park YC, Ye H, Hsia C, Segal D, Rich RL, Liou HC, Myszka DG, Wu H , et al . A 

novel mechanism of TRAF signaling revealed by structural and functional analyses of 

the TRADD-TRAF2 interaction. Cell. 2002; 101 (7): 777–87. 

99. Jones SJ, Ledgerwood EC, Prins JB, Galbraith J, Johnson DR, Pober JS, Bradley 

JR , et al.TNF recruits TRADD to the plasma membrane but not the trans-Golgi network, 

the principal subcellular location of TNF-R1. J. Immunol. 2009; 162 (2): 1042–8. 

100. Andras Perl .TNF single pathway in aged coronary arteries Tumor Necrosis 

Factor Methods and Protocols.2nd eddition. Tatawa. Newjersy . 2004; 312. 

101. Sack M. Tumor necrosis factor-alpha in cardiovascular biology and the potential 

role for anti-tumor necrosis factor-alpha therapy in heart disease. Pharmacol Ther. 

2002; 94: 12–33. 

102. Pereira TV, Rudnicki M, Franco RF, Pereira AC, Krieger JE. Effect of the 

polymorphism of the tumor necrosis factor alpha gene on the risk of ischemic heart 

disease and ischemic stroke: a meta-analysis. Am Heart J. 2007; 153(5): 821–830. 

103. AriyaratnamR, Casas JP, Whittaker J, Smeeth L, Hingorani AD, Shama P.  

Genetics of ischemic stroke among persons of non-European descent: a meta-analysis 

of eight genes involving. Medical. 2007; 14-31. 

104. Winkelmann BR, Donner H, Henning Usadel K, Badenhoop K. Tumour necrosis 

factor alleles and hyperinsulinaemia in coronary artery disease. Eur J Clin Invest 

.2008; 28: 538–542. 

63 

 



105. Carlson CS, Aldred SF, Lee PK. Polymorphisms within the Creactive protein 

(CRP) promoter region are associated with plasma CRP levels. Am J Hum Genet 

.2005; 77: 64–77. 

106. Carter AM, Catto AJ, Bamford JM, Grant PJ.  Gender-specific association of the 

fibrinogen and TNF  polymorphism, fibrinogen levels, and acute cardiovascular 

disease Arterioscler Thromb. Vasc Biol 2009; 17: 589–594. 

107. Casas JP, Hingorani AD, Bautista LE, Shama P. Meta-analysis of genetic studies 

in ischemic stroke: thirty-two genes involving approximately 18,000 cases and 58,000 

controls. Arch Neurol. 2004; 61: 1652–1661. 

108. Herrmann SM, Ricard S, Nicaud V. Polymorphisms of the tumour necrosis factor-

alpha gene, coronary heart disease and obesity. Eur J Clin Invest. 1998; 28(1): 59–66. 

109. Marenberg ME, Risch N, Berkman LF, Floderus B, de Faire U. Genetic 

susceptibility to death from coronary heart disease in a study of twins. N Engl J Med 

1994; 330: 1041–6. 

110. Gardemann A, Humme J, Stricker J. Association of the platelet glycoprotein IIIa 

PlA1/A2 with TNF Beta  gene polymorphism to coronary artery disease but not to 

nonfatal myocardial infarction in low risk patients. Thromb Haemost .1998; 80: 214–

7. 

111. Gardemann A, Lohre J, Katz N, Tillmanns H, Hehrlein FW, Haberbosch W. The 

genotype of the plasminogen activator inhibitor TNF Beta   gene polymorphism is 

associated with coronary atherosclerosis in patients at high risk for this disease. 

Thromb Haemost. 1999; 82: 1121–6. 

112. Yamada Y, Izawa H, Ichihara S . Prediction of the risk of myocardial infarction 

from polymorphisms in candidate genes. N Engl J Med. 2002; 347: 1916–23. 

113. Ozaki, K, Inoue, K, Sato H, Iida A, Ohnishi Y, Mahley RW. Apolipoprotein E: 

cholesterol transport protein with expanding role in cell biology. Science .1988; 240: 

22–30. 

114. Desai CS, Blumenthal RS. Screening low-risk individuals for coronary artery 

disease. Current atherosclerosis reports. 2014;16 (4): 402. 

115. Wong ND . "Epidemiological studies of CHD and the evolution of preventive 

cardiology.". Nature reviews. Cardiology.2014; 11 (5): 276–89. 

116. William B, Kannel MD.  Blood pressure as a cardiovascular risk factor: prevention 

and treatment. JAMA Cardiology. 1996; 275: 1571-76. 

64 

 



117. Ridker PM, Libby P. Risk Factors for Atherothrombotic Disease. Braunwald E, 

Zipes DP. Braunwald’s Heart Disease. 7 th Edition. 2005; 36: 939-959. 

118. Third Report of the National Cholesterol Education Program (NCEP) Expert 

Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults 

(Adult Treatment Panel III) Final Report. National Cholesterol Education Program 

National Heart, Lung, and Blood Institute. National Institutes of Health, NIH 

Publication. 2002; 02-521. 

119. Turhan S, Erol Ç. Kardiyovasküler hastalıklarda epidemiyoloji. In: Ġliçin G, 

Biberoğlu K, Süleymanlar G, Ünal S. Eds. İç hastalıkları, 2. Baskı. Ankara: Güneş 

Kitabevi, 2005; 241-243.  

120. Morris JA and  Gardner MJ. Calculating confidence intervals for relative risks and 

standardised ratios and rates. Br. Med. J.1988; 296: 1γ1γ−1456 

121. Libby B,Ridker MP, Attilio M. İnflamation and atherosclerosis. Circulation. 

2002; 105(9):1135-43. 

122. Cantin B, Gagnon F, Moorjani S, Despres JP, Lamarche B, Lupien PJ, Dagenais 

GR, et al.  Is lipoprotein (a) an independent risk factor for ischemic heart disease in 

men The Quebec Cardiovascular Study. JACC. 1999; 31: 519-525. 

123. McGovern PG, Pankow JS, Shahar E, Doliszny KM, Folsom AR, Blackburn H, 

Luepker RV, et al.  the Minnesota Heart Survey Investigators. Recent trends in acute 

coronary heart disease: mortality, morbidity, medical care, and risk factors. N Engl J 

Med. 1996; 334: 884–890.  

124. Gordon T, Kannel WB. Multiple risk functions for predicting coronary heart 

disease: the concept, accuracy, and application. Am Heart J. 1982; 103:1031–1039. 

125. Ascherio A, Rimm EB, Giovannucci EL, Spiegelman D, Stampfer M, Willett WC. 

Dietary fat and risk of coronary heart disease in men: cohort follow up study in the 

European side . BMJ. 1996; 313: 84–90. 

126. Jousilahti P, Vartiainen E, Tuomilehto J. Sex, age,genetic, cardiovascular risk 

factors, and coronary heart disease: A prospective follow-up study of 14,786 middle -

aged men and women in Finland. Circulation. 1999; 99: 1165.  

127. Anderson KM, Odell PM, Wilson PWF, Kannel WB. Cardiovascular disease risk 

profiles. Am Heart J. 1991; 121: 293–298. 

65 

 



128. Hacettepe University Institute of Population Studies. Turkey Demographic and 

Health Survey, 2013, Hacettepe University Institute of Population Studies. Ankara, 

Turkey: T.R. Ministry of Development and TÜBİTAK; 2014  

129. Dinc G, Gerceklioglu G, Sozmen K, Arık H, Unal B: Decreasing trends in 

cardiovascular mortality in Turkey between 1995 and 2009. BMC Public Health. 2013; 

13: 896. doi: 10.1186/1471-2458-13-896. 

130. Ezzati M, Henley J, Thun MJ, Lopez AD. Role of smoking in global and regional 

cardiovascular mortality. Circulation. 2005; 112: 489-497. 

131. World Health Organization. World Health Report 1998, Translation edited by: 

Metin B, Akın A, Güngör İ. Turkish Ministry of Health, Department of Foreign 

Relations, Ankara, 1998;53.  

132. Bazzano LA, He J, Muntner P, Vupputuri S, Whelton PK. Relationship between 

cigarette smoking and novel risk factors for cardiovascular disease in the United 

States. Ann Intern Med, 2003; 138: 891-897. 

133. Jonas AM, Oates JA, Ockene JK, Hennekens CH. Statement on smoking and 

cardiovascular disease for health care professionals: American Heart Association. 

Circulation. 1992; 1664–1669. 

134. Critchley JA, Capewell S. Mortality Risk Reduction Associated With Smoking 

Cessation in Patients With Coronary Heart Disease. JAMA. 2003; 290: 86-97. 

135. Nair J, De Flora S, Izzotti A, Bartsch H. Lipid Peroxidation-Derived Etheno-Dna 

Adducts In Human Atherosclerotic Lesions. Mutation Research. 2007; 621: 95–105. 

136. Nicole E, Michael H, Criqui C, Michael W. The Association Between Abdominal 

Body Composition and Vascular Calcification .Obesity Res. 2011; 2418–2424. 

137. Barua RS, Ambrose JA, Srivastava S. Reactive oxygen species are involved in 

smoking-induced dysfunction of nitric oxide biosynthesis and upregulation of 

endothelial nitric oxide synthase: an in vitro demonstration in human coronary artery 

endothelial cells, Circulation.2003;107(18):2342-2347. 

138. Smith FB, Lowe GDO, Fowkes FGR. Smoking haemostatic factors and lipid 

peroxides in a population case control study of peripheral arterial diseases. 

Atherosclerosis.1993; 102: 155. 162. 

139. CraigWY, Palomaki GE, Haddow JE. Cigarette smoking and serum lipid 

lipoprotein concentrations: an analysis of published data. Br Med J. 1989; 29: 87.84. 

66 

 



140. Bermudez EA, Rifai N, Buring JE, Manson JE, Ridker PM. Relation between 

markers of systemic vascular inflammation and smoking in women. Am J Cardiol, 

2002; 89:1117-1119. 

141. Tiwari AK, Gode JD and Dubey GP. Effect of cigarette smoking on total 

cholestrol and HDL in normal subjects and coronary heart disease patients. Indian 

Heart J, 1989; 41:92. 

142. Goldman IL, Pearl R. Tobacco smoking and longevity Science. Genetics. 2002; 

162(3): 997–1001. 

143. Price JF , Mowbray PI, Lee AJ, Rumley A,  Lowe GD, Fowkes FG. Relationship 

between smoking and cardiovascular risk factors in the development of peripheral 

arterial disease and coronary artery disease: Edinburgh. Artery study. Eur Heart J, 20 

(1999); 344–353. 

144. Powell JT.  Smoking  Epidemiology of Peripheral Vascular Disease. Berlin: 

Springer-Verlag. 1991;  141–53.  

145. Lowe GDO.  Blood viscosity and cardiovascular disease.Thromb Haemost.1992; 

67: 494 498. 

146. Mark DE, Marcus SC. Reactive Oxygen Species And Death: Oxidative Dna 

Damage In Atherosclerosis. Circ Res. 1995; 41:139-146. 24.. 

147. Simon C , Earl SF, Janet BC , Julia C.  subsequently developed and refined a 

diabetic and CHD mortality model .JAMA. 2010; 88(2): 120–130. 

148. Nicole E, Michael H, Criqui C, Michael W. The Association Between Abdominal 

Body Composition and Vascular Calcification .Obesity Res. 2011 ; 2418–2424. 

149. Kleemann R, Zadelaar S, Kooistra T. Cytokines and atherosclerosis: a 

comprehensive review of studies in mice. Cardiovascular Research, 2008; 79: 360 

150. Stern M. Diabetes And Cardiovascular Disease. The "Common Soil" Hypothesis. 

Diabetes. 1995; 44(4): 369-74. 

151. Huxley R,  Federica B, Mark W, Excess risk of fatal coronary heart disease 

associated with diabetes in men and women. BMJ. 2006; 332(7533): 73–78. 

152. Libby P, Plutzky J. Inflammation in diabetes mellitus: role of peroxisome 

proliferator-activated receptor-alpha and peroxisome proliferator-activated receptor-

gamma agonists. Am J Cardiol. 2007; 99: 27-40. 

153. Libby P, Ridker PM, Hansson GK. Diabetic in Atherosclerosis: From 

Pathophysiology to Practice. J Am Coll Cardio. 2009; 54(23): 2129–2138. 

67 

 



154. Nathan DM, Cleary PA, Backlund JY, et al. Intensive diabetes treatment and 

cardiovascular disease in patients with type 1 diabetes. N Engl J Med.  2005; 353(25): 

2643-2653.  

155. Gerick JE, John E. The genetic basis of type 2 diabetes mellitus: impaired insulin 

secretion versus impaired insulin sensitivity. Endocr Rev. 1998; 19: 491–503.  

156.  Mallika V, Goswami B, Rajappa M. Atherosclerosis pathophysiology and the 

role of novel risk factors: a clinicobiochemical perspective. Angiology. 2007; 58: 513-

522.  

157. Greenberg AS, McDaniel ML. Identifying the links between obesity, insulin 

resistance and beta-cell function: potential role of adipocyte-derived cytokines in the 

pathogenesis of type 2 diabetes. Eur J Clin Invest. 2002; 24-34. 

158. Muller DC, Elahi D, Tobin JD, Andres R. The effect of age on insulin resistance 

and secretion: a review. Semin Nephrol. 1996; 16:289–298. 

159. Gray RS, Fabsitz RR, Cowan LD, Lee ET, Howard BV, Savage PJ. Risk factor 

clustering in the insulin resistance syndrome: the Strong Heart Study. Am J Epidemiol. 

1998;148:869–878. 

160. Wang Z, Jiang T, Li J. Regulation of renal lipid metabolism, lipid 

accumulation,and glomerulosclerosis in FVBdb/db mice with type 2 diabetes. 

Diabetes Clinic. 2005; 54: 2328-35.  

161. Kamagate A, Dong HH. FoxO1 integrates insulin signaling to VLDL production. 

Cell Cycle. 2008; 7: 3162-70. 

162.  Lamarche B, Lemieux I, Despres JP. The small, dense LDL phenotype and the 

risk ofcoronary heart disease: epidemiology, patho-physiology and therapeutic 

aspects. Diabetes Metab.1999; 25: 199-211. 

163. Khan MA, Collins AJ, Keane WF. Diabetes in the elderly population. Adv Ren 

Replace .Ther. 2000; 7: 32-51. 

164. Garcia MJ, McNamara PM, Gordon T, Kannell WB. Morbidity and mortality in 

diabetics in the Framingham population. Sixteen year follow-up. Diabetes 1974; 23: 

105-111. 

165. Fuller JH, Shipley MJ, Rose G, Jarrett RJ, Keen H. Mortality from coronary heart 

disease and stroke in relation to degree of glycaemia: the Whitehall study. BMJ. 1983; 

287:867-70. 

68 

 



166. Chirieac DV, Collins HL, Cianci J, Sparks JD, Sparks CE. Altered triglyceride-

rich ipoprotein production in Zucker diabetic fatty rats. Am J Physiol Endocrinol 

Metab. 2004; 287. 

167. Eberle D, Clement K, Meyre D. SREBF-1 gene polymorphisms are associated 

with obesity and type 2 diabetes in French obese and diabetic cohorts. Diabetes. 2004; 

53: 2153-7.  

168. Shimano H, Yahagi N, Kudo M. Sterol regulatory element-binding protein-1 as a 

key transcription factor for nutritional induction of lipogenic enzyme genes. J Biol 

Chem. 1999; 274: 35832-9. 

169. Sakai J, Rawson RB. The sterol regulatory element-binding protein pathway: 

control of lipid homeostasis through regulated intracellular transport. Curr Opin 

Lipidol. 2001; 12: 261-6. 

170. Werstuck GH, Lentz SR, Dayal S. Homocysteine-inducedendoplasmic 

reticulumstress causes dysredulation of the cholestrerol and triglyceride bioynthetic 

pathways. J Clin İnvest. 2001; 107: 1263-1273. 

171. Moller DE, Kaufman KD. Metabolic syndrome: a clinical and molecular 

perspective. Annu Rev Med .2005; 56: 45-62. 

172. Sitia S, Tomasoni L, Atzeni F. From endothelial dysfunction to atherosclerosis. 

Autoimmun Rev. 2009; 830-4. 

173. Lloyd CE, Kuller LH, Ellis D, Becker DJ, Wing RR, Orchard TJ. Coronary artery 

disease in IDDM: gender differences in risk factors but not risk. Arterioscler Thromb 

Vasc Biol. 1996;16:720–726. 

174. Brezinka V, Padmos I. Coronary heart disease risk factors in women. Eur Heart 

J. 1994;15:1571–1584. 

175. Spector KS. Diabetic cardiomyopathy. Clin Cardiol. 1998; 21: 885–887. 

176. Greenberg AS, McDaniel ML. Identifying the links between obesity, insulin 

resistance and beta-cell function: potential role of adipocyte-derived cytokines in the 

pathogenesis of type 2 diabetes. Eur J Clin Invest. 2002; 32(3): 24-34. 

177. Stephens GW, Gillaspy JA, Clyne D, Mejia A, Pollak VE. Racial differences in 

the incidence of end-stage renal disease in types I and II diabetes mellitus. Am J Kidney 

Dis. 1990;15: 562–56. 

178. Paul P, Thomas D, George A. Obesity and Cardiovascular Diseasem 

Pathophysiology, Evaluation, and Effect of Weight Loss. Thrombosis, and Vascular 

Biology. 2006; 26: 968-976. 

69 

 



179. Litwin SE, Daniel S.  Which measures of obesity best predict cardiovascular risk. 

J Am Coll Cardiol 2008; 52: 616–61. 

180. Messerli FH. Cardiomyopathy of obesity: a not-so-Victorian disease. N Engl J 

Med 1986; 314: 378–380. 

181. Oreopoulos A, Padwal R, Kalantar ZK. Body mass index and mortality in heart 

failure: a meta-analysis. Am Heart J. 2008; 156:13–22. 

182. Lalani AP, Kanna B, John J, Ferrick KJ, Huber MS, Shapiro LE. Abnormal signal-

averaged electrocardiogram (SAECG) in obesity. Obes Res 2008; 8:20–28. 

183. Barber C, Aragaki A, Rivera-Chavez F, Purdue J,  Hunt W. TLR4 and TNF-alpha 

polymorphisms are associated with an increased risk for severe sepsis following burn 

injury. J. Med. Genet. 2004; 808–813. 

184. Andreassi MG, Granger CG. Coronary atherosclerosis and somatic mutations: an 

overview of the contributive factors for oxidative DNA damage. Mutant Res . 2003; 

543: 67-86. 

185. Morita H, Nishi H, Murphy RT. Molecular epidemiology of hypertrophic 

cardiomyopathy. Cold Spring Harb. Symp. Quant. Biol. 2002;67:383–388. 

186. Cantin B, Gagnon F, Moorjani S, Despres JP, Lamarche B, Lupien PJ, Dagenais 

GR. Is lipoprotein (a) an independent risk factor for ischemic heart disease in men The 

Quebec. Cardiovascular Study. 1998; 31: 519-525. 

187. Tsimihodimos V, Karabina SA,. Tambaki AP, Bairakrari E, Goudevenos JA, 

Chapman MJ, Elisaf M, Tselepis AD. Atorvastatin preferentially reduces LDL-

associated platelet-activating factor acetylhydrolase activity in dyslipidemias of Type 

IIA and IIB. Arterioscler Thromb Vasc Biol. 2002; 22: 306–311. 

188. Tambaki AP, Bairaktari E, Chapman MJ, Eisaf M, Tselepis AD. Fenofibrate 

induces HDL-associated PAF-AH but attenuates enzyme activity associated with 

apoB-containing lipoproteins. J Lipid Res. 2003; 44: 927–934. 

189.  Navab M, Berliner JA, Subbanagounder G, Hama S, Lusis AJ, Castellani LW, 

Reddy S, Shih D, Shi W, Watson AD, Van Lenten BJ, Vora D, Fogelman AM,et al.  

HDL and the inflammatory response induced by LDL-derived oxidized phospholipids. 

Arterioscler Thromb Vasc Biol. 2001; 21: 481–488.  

190. Chapman MJ, Elisaf M, Tselepis AD. Atorvastatin preferentially reduces LDL-

associated platelet-activating factor acetylhydrolase activity in dyslipidemias of Type 

IIA and IIB. Arterioscler Thromb Vasc Biol.  2002; 22: 306–311.  

70 

 



191. Kujiraoka T, Iwasaki, Ishihara M, Ito M, Nagano M, Kawaguchi A, Takahashi S, 

Ishii J,. Tsuji M, Egashira T, Stepanova IP, Miller NE, Hattori H, et al. Altered 

distribution of plasma PAF-AH between HLDs and other lipoproteins in 

hyperlipidemia and diabetes mellitus. J Lipid Res.  2003; 44: 2006–20014.  

192. Kujiraoka T, Hattori H, Ito M, Nanjee N, Ishihara M, Nagano M, Iwasaki T, 

Cooke CJ, Olszewski WL, Stepanova IP, Egashira T,et al.  Miller NE. Effects of 

intravenous apolipoprotein A-I/phosphatidylcholine discs on paraoxonase and 

platelet-activating factor acetylhydrolase in human plasma and tissue fluid. 

Atherosclerosis. 2004; 176(1): 57-62. 

193. Nanjee MN, Doran JE, Lerch PG, Miller NE. Acute effects of intravenous infusion 

of Apo A-I/phosphatidylcholine discs on plasma lipoproteins in humans. Arterioscler 

Throm Vasc Biol. 1999; 19: 979–989.  

194. Taye A, Liu W, Sudhir K. Lipoprotein-associated phospholipase A2, a novel 

inflammatory biomarker and independent risk predictor for cardiovascular disease. 

The Journal of Clinical Endocrinology & Metabolism. 2005; 90(5): 3100–3105.  

195. Karabina SA, Liapikos TA, Grekas G, Goudevenos J, Tselepis AD. Distribution 

of PAF-acetylhydrolase activity in human plasma low-density lipoprotein 

subfractions. Biochim Biophys Acta.  1994; 1213: 34-38.  

196. Bierman EL, Ross L. Aging and atherosiclerosis. Atherosiclerosis Res. 1987; 2: 

7-11.  

197. Kathiresan S, Otvos JD, Sullivan LM, Keyes MJ, Schaefer EJ, Wilson PWF, 

D’Agostino RB, Vasan RS, Robins SJ. Increased small low-density lipoprotein 

particle number: A prominent feature of the metabolic sydrome in the Framingham 

Heart Study. Circulation. 2006; 113:20-29. 

198. Gonzales TK, Vargas-Barrón J, Vallejo M . Myocardial infarction in the 

Wisconsin Longitudinal Study: the interaction among environmental, health, social, 

behavioural and genetic factors. BMJ. 2013; 7: 1152. 

199. Keen LJ, Zhang W, Christiansen FT. The extent and analysis of cytokine and 

cytokine receptor gene polymorphism. Transpl Immunol. 2002; 10: 143-146. 

200. Beisiegel U, Weber W, Ihrke G, Herz J, Stanley KK. The HDL receptor-related 

protein, LRP, is an apolipoprotein E-binding protein. Nature. 1989; 341: 162–4. 

201.  Peters BJ, Pett H, Klungel OH. Genetic variability within the cholesterol lowering 

pathway and the effectiveness of statins in reducing the risk of MI. Atherosclerosis. 

2011; 217: 458-64. 

71 

 



202. Larionov S, Dedeck O, Birkenmeier G, Thal DR. Expression of alpha2 

macroglobulin, neutrophil elastase, and interleukin-1alpha differs in early-stage and 

late-stage atherosclerotic lesions in the arteries of the circle of Willis. Acta 

Neuropathol. 2007;113(1): 33-43.  

203. Chasman DI, Posada D, Subrahmanyan L, Cook NR, Stanton VP, Ridker PM. 

Pharmacogenetic study of statin therapy and cholesterol reduction. JAMA. 2004; 291: 

2821-7. 

204. Chien KL, Wang KC, Chen YC. Common sequence variants in pharmacodynamic 

and pharmacokinetic pathway-related genes conferring LDL cholesterol response to 

statins. Pharmacogenomics .2010; 11: 309-17. 

205. Crew RB, Effros RL, Walford E, Zeller H, Cheroutre E. Transgenic mice 

expressing a truncated Peromyscus leucopus TNF-alpha gene manifest an arthritis 

resembling ankylosing spondylitis, J. Interferon Cytokine Res. 1998; 219–225. 

206. Bernard V, Pillois X, Dubus I, Benchimol D, Labouyrie JP, Couffinhal T, Coste 

P, Bonnet J. The -308 G/A tumor necrosis factor-alpha gene dimorphism: a risk factor 

for unstable angina. Clin Chem Lab Med. 2003; 41: 511–516. 

207. Spriggs S, Deutsch  DW.  Genomic structure, induction, and production of TNF-

alpha, Immunol. Ser.1992; 3.34. 

208. O'Keefe JH , L Cordain .Optimal Low-Density Lipoprotein Is 50 to 70 Mg/Dl: 

Lower Is Better and Physiologically Normal . J Am Coll Cardiol. 2004; 43 (11):  2142-

2146. 

209. Mira A, Cariou F, Grall C, Delclaux R, Losser F, Heshmati C, Cheval M, Monchi 

J, Teboul F, Riche G, Leleu L, Arbibe A, Mignon M, et al. Association of TNF2, a 

TNF-alpha promoter polymorphism, with septic shock susceptibility and mortality: a 

multicenter study, JAMA . 1999; 282. 

210. Werstuck GH, Lentz SR, Dayal S. Homocysteine-inducedendoplasmic 

reticulumstress causes dysredulation of the cholestrerol and triglyceride bioynthetic 

pathways. J Clin İnvest. 2001; 107: 1263-1273. 

211. Cohen J, Carlet J. ıntersept: An international, multicenter, placebo-controlled trial 

of monoclonal antibody to human tumor necrosis factor-alpha in patients with sepsis: 

International Sepsis Trial Study Group. Crit Care Med. 1996; 24: 1431-40. 

212. Abraham E, Anzueto A, Guttierez G. Double-blind randomized controlled trial of 

monoclonal antibody to human tumour necrosis factor in the treatment of septic shock. 

The NORASEPT  Study Group. Lancet. 1998; 929-33. 

72 

 



213. Keso T, Perola M, Laippala P, Ilveskoski E, Kunnas TA, Mikkelsson J, Penttilä 

A, Hurme M, Karhunen PJ, et al.  Polymorphisms within the tumor necrosis factor 

locus and prevalence of coronary artery disease in middle-aged men. Atherosclerosis. 

2001; 154: 691–697. 

214. Peters DL, Barber RC, Flood EM. Methodologic quality and genotyping 

reproducibility in studies of tumor necrosis factor -308 G-A single nucleotide 

polymorphism and bacterial sepsis: implications for studies of complex traits. Crit 

Care Med. 2003; 31(6): 1691-6. 

215. Park SH1, Park JH, Kang JS, Kang YH. Involvement of transcription factors in 

plasma HDL protection against TNF-alpha-induced vascular cell adhesion molecule-

1 expression. Int J Biochem Cell Biol. 2003; 35(2): 168-82. 

216. Trikalinos TA, Salanti G, Khoury MJ, Ioannidis JP. Impact of violation and 

deviations in Hardy-Weinberg equilibrium on postulated gene-disease associations. 

Am J Epidemiol. 2006; 15(4): 300-9. 

217. Salzano FM, Freire Maia N. Problems in human biology. A study of Brazilian 

populations. Detroit, Wayne State University Press. 1970; 325. 

218. Banarji K ,Beyşehir S ,Gölü M. Characterization of a tumor necrosis factor 

inhibitor: evidence of immunologicalcross-reactivity with the TNF receptor. Proc. 

Natl. Acad. Sci.2011 ; 87: 5188–5192. 

219. Francis KM , Hyung J, Lixin Z, Richard M, Kimmie L. A Domain in TNF 

Receptors That Mediates Ligand-Independent Receptor Assembly and Signaling. 

Genetic. 2006; 2351-2354. 

220. Hernandez G, Pacheco C, Dominguez  J, Perez N,  Hernandez M, Fragoso A, Saul 

E, Alvarez Leon J, Granados A, Reyes G, et al. Vargas-Alarcon. Tumor necrosis 

factor-alpha promoter polymorphisms in Mexican patients with rheumatic heart 

disease, J. Autoimmun. 2003; 21(1): 59-63.  

221. Simes  R, Baigent C. Efficacy and safety of cholesterol lowering treatment: 

prospective meta – analysis of data from 90,056 participants in 14 randomised trials 

of statins. Lancet. 2005;  366 (9463): 1267-1278. 

222. Downs J, GottoA, Clearfield M, Holdaas H, Gordon D, Davis B, Koren M, Dahlof 

B, et al  . Efficacy and safety of more intensive lowering of LDL cholesterol: a meta-

analysis of data from 170,000 participants in 26 randomised trials. Lancet. 2010; 

376(9753): 1670-81 

73 

 



223. Seshadri S, Beiser A, Kelly-Hayes M, Kase CS, Au R, Kannel WB. The lifetime 

risk of stroke: Estimates from the Framinham Study. Stroke. 2006; 37: 345.  

224. Coppola G, Corrado E, Muratori I, Tantillo R, Vitale G, Lo Coco L, Novo S, et 

al. Increased levels of C-reactive protein and fibrinogen influence the risk of vascular 

events in patients with NIDDM. Int J Card. 2006; 106(1):16. 

225. Stec V, Marcelo de Campos N. Activates Tumor Necrosis Factor-Alpha Gene 

Transcription and Nuclear Translocation of the Transcriptional Activators in coronary 

artery disease .Cardio. 2010; 2. 257-265. 

226. Koch A, Zacharowski K, Boehm O, Stevens M, Lipfert P, von Giesen HJ, Wolf 

A. Interleukin-10 and tumor necrosis factor gene polymorphisms and risk of coronary 

artery disease and myocardial infarction. Bio. 2001;137-44. 

227. Allen RA, Lee EM, Roberts DH, Park BK, Pirmohamed M. TNF-α, 

polymorphism, ischemic heart disease. Go to: Introduction. Ischemic heart disease 

(IHD), the leading cause of death worldwide. Cad Res. 2009; 8880–8892. 

228. Mazurek T, Zhang L, Zalewski A, John D. Significantly higher levels of IL-1ȕ, 

IL-6, MCP-1, and TNF-α mRNA and protein  in epicardial adipose tissue in patients 

with coronary artery disease. Cad Res. 2006; 108: 2460-2466. 

229. Kumari  M, Yazmín Hernández D , Carlos A . Association between CRP and TNF-

α genes Variants and Cardiovascular Heart Disease in a Mexican Population. Gen Res. 

2012; 13: 103. 

230. Bouwmeester T, Bauch A, Ruffner H, Angrand PO, Bergamini G, Croughton K, 

Cruciat C, Eberhard D, Gagneur J, Ghidelli S, Hopf C, Huhse B, Mangano R, Superti-

Furga G, et al . A physical and functional map of the human TNF alpha/TNF- B signal 

transduction pathway. Nat. Cell Biol. 2004;  97–105. 

231. Beutler B, Milsark W, and Cerami A. Passive immunization against 

cachectin/tumor necrosis factor protects mice from lethal effect of endotoxin. Science. 

1985;  229: 869–871. 

232. Tracey J, Fong Y, Hesse G, Manogue R, Lee T, Kuo C. Anti-cachectin/TNF 

monoclonal antibodies prevent septic shock during lethal bacteraemia. Nature.  1987; 

330: 662–664. 

233. Aderka D, Engelmann H, Maor Y, Brakebusch C, Wallach D. Stabilization of the 

bioactivity of tumor necrosis factor by its soluble receptors. J Exp Med. 1992;  175(2): 

323–329.  

74 

 



234. Beutler B, Krochin N, Milsark IW, Luedke C, Cerami A. Control of cachectin 

(tumor necrosis factor) synthesis: mechanisms of endotoxin resistance. Science. 2006; 

3(3): 142-5. 

235. Scheinfeld N , Jeffrey K. "A comprehensive review and evaluation of the side 

effects of the tumor necrosis factor blockers etanercept, infliximab and adalimumab". 

J Dermatolog Treat. 2004; 15(5): 280–94. 

236. Bernie S, Ann C, Nancy S, Amy R, Xiao-Y. Binding and Functional Comparisons 

of Two Types of Tumor Necrosis Factor Antagonists. Journal of Pharmacology and 

Experimental Therapeutics. 2002; 301(2): 418-426. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

75 

 



7 .APPENDICES  

7.1.Ethical Approval  
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7.2. FORMS 

7.2.1. Biological Materials Transfer form 
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7.2.2. Volunteer Form 
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7.3. The raw Data 

T-TEST GROUPS 

Group Statistics 

 tanım N Mean Std. Deviation Std. Error Mean 

yas kontrol 50 53.70 14.793 2.092 

hasta 50 62.80 8.439 1.194 

BMI kontrol 50 26.7920 4.42132 .62527 

hasta 50 28.6310 6.15280 .87014 

kolesterol kontrol 50 192.38 38.737 5.478 

hasta 50 184.44 48.006 6.789 

TG kontrol 50 156.02 100.808 14.256 

hasta 50 150.30 57.496 8.131 

LDL kontrol 50 124.98 35.961 5.086 

hasta 50 117.06 41.813 5.913 

HDL kontrol 50 41.26 8.996 1.272 

hasta 50 37.24 7.411 1.048 

 

Independent Samples Test 

 

Levene's Test for Equality of 

Variances 

t-test for Equality of 

Means 

F Sig. t df 

yas Equal variances assumed 12.228 .001 -3.778 98 

Equal variances not assumed   -3.778 77.842 

BMI Equal variances assumed 2.631 .108 -1.716 98 

Equal variances not assumed   -1.716 88.951 

kolesterol Equal variances assumed 3.027 .085 .910 98 

Equal variances not assumed   .910 93.811 

TG Equal variances assumed 6.882 .010 .349 98 

Equal variances not assumed   .349 77.829 

LDL Equal variances assumed 2.266 .135 1.015 98 

Equal variances not assumed   1.015 95.854 

HDL Equal variances assumed 1.106 .296 2.439 98 

Equal variances not assumed   2.439 94.535 
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TABLES=taŶıŵ BY ĐiŶsiǇet taŶsiǇoŶ diaďet sigara 

tanım * cinsiyet 
Crosstab 

 

cinsiyet 

Total kadın erkek 

tanım kontrol Count 20 30 50 

% within tanım 40.0% 60.0% 100.0% 

% within cinsiyet 62.5% 44.1% 50.0% 

% of Total 20.0% 30.0% 50.0% 

hasta Count 12 38 50 

% within tanım 24.0% 76.0% 100.0% 

% within cinsiyet 37.5% 55.9% 50.0% 

% of Total 12.0% 38.0% 50.0% 

Total Count 32 68 100 

% within tanım 32.0% 68.0% 100.0% 

% within cinsiyet 100.0% 100.0% 100.0% 

% of Total 32.0% 68.0% 100.0% 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square 2.941a 1 .086   

Continuity Correctionb 2.252 1 .133   

Likelihood Ratio 2.965 1 .085   

Fisher's Exact Test    .133 .066 

Linear-by-Linear Association 2.912 1 .088   

N of Valid Cases 100     

 

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) 2.111 .892 4.994 

For cohort cinsiyet = kadın 1.667 .916 3.033 

For cohort cinsiyet = erkek .789 .600 1.039 

N of Valid Cases 100   
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tanım * diabet 

Crosstab 

 

diabet 

Total yok var 

tanım kontrol Count 41 9 50 

% within tanım 82.0% 18.0% 100.0% 

% within diabet 56.9% 32.1% 50.0% 

% of Total 41.0% 9.0% 50.0% 

hasta Count 31 19 50 

% within tanım 62.0% 38.0% 100.0% 

% within diabet 43.1% 67.9% 50.0% 

% of Total 31.0% 19.0% 50.0% 

Total Count 72 28 100 

% within tanım 72.0% 28.0% 100.0% 

% within diabet 100.0% 100.0% 100.0% 

% of Total 72.0% 28.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square 4.960a 1 .026   

Continuity Correctionb 4.018 1 .045   

Likelihood Ratio 5.045 1 .025   

Fisher's Exact Test    .044 .022 

Linear-by-Linear Association 4.911 1 .027   

N of Valid Cases 100     

 

 

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) 2.792 1.113 7.007 

For cohort diabet = yok 1.323 1.027 1.703 

For cohort diabet = var .474 .238 .944 

N of Valid Cases 100   
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tanım * sigara 

Crosstab 

 

sigara 

Total yok var 

tanım kontrol Count 29 21 50 

% within tanım 58.0% 42.0% 100.0% 

% within sigara 58.0% 42.0% 50.0% 

% of Total 29.0% 21.0% 50.0% 

hasta Count 21 29 50 

% within tanım 42.0% 58.0% 100.0% 

% within sigara 42.0% 58.0% 50.0% 

% of Total 21.0% 29.0% 50.0% 

Total Count 50 50 100 

% within tanım 50.0% 50.0% 100.0% 

% within sigara 100.0% 100.0% 100.0% 

% of Total 50.0% 50.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square 2.560a 1 .110   

Continuity Correctionb 1.960 1 .162   

Likelihood Ratio 2.571 1 .109   

Fisher's Exact Test    .161 .081 

Linear-by-Linear Association 2.534 1 .111   

N of Valid Cases 100     

 

 

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) 1.907 .862 4.220 

For cohort sigara = yok 1.381 .924 2.065 

For cohort sigara = var .724 .484 1.083 

N of Valid Cases 100   
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ONEWAY BMI kolesterol TG LDL HDL BY TNF_Alfa_rs909253 

 

ANOVA 

 Sum of Squares df Mean Square F Sig. 

BMI Between Groups 237.741 2 118.871 4.335 .016 

Within Groups 2659.654 97 27.419   

Total 2897.395 99    

kolesterol Between Groups 10859.886 2 5429.943 2.973 .056 

Within Groups 177166.304 97 1826.457   

Total 188026.190 99    

TG Between Groups 10137.495 2 5068.747 .756 .472 

Within Groups 650615.945 97 6707.381   

Total 660753.440 99    

LDL Between Groups 5802.113 2 2901.056 1.943 .149 

Within Groups 144799.847 97 1492.782   

Total 150601.960 99    

HDL Between Groups 353.166 2 176.583 2.554 .083 

Within Groups 6707.584 97 69.150   

Total 7060.750 99    
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Post Hoc Tests                                                Multiple Comparisons 

Dependent Variable 

(I) 

TNF_Alfa_rs90925

3 

(J) 

TNF_Alfa_rs90925

3 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

BMI Tukey 

HSD 

AA AG -.71510 1.11868 .799 -3.3778 1.9476 

GG -5.12373* 1.74385 .011 -9.2745 -.9730 

AG AA .71510 1.11868 .799 -1.9476 3.3778 

GG -4.40862* 1.78765 .040 -8.6636 -.1536 

GG AA 5.12373* 1.74385 .011 .9730 9.2745 

AG 4.40862* 1.78765 .040 .1536 8.6636 
 

kolester

ol 

Tukey 

HSD 

AA AG 15.746 9.130 .201 -5.99 37.48 

GG 30.445 14.233 .087 -3.43 64.32 

AG AA -15.746 9.130 .201 -37.48 5.99 

GG 14.699 14.590 .574 -20.03 49.43 

GG AA -30.445 14.233 .087 -64.32 3.43 

AG -14.699 14.590 .574 -49.43 20.03 
 

TG Tukey 

HSD 

AA AG 17.373 17.497 .583 -24.27 59.02 

GG 26.587 27.275 .594 -38.33 91.51 

AG AA -17.373 17.497 .583 -59.02 24.27 

GG 9.214 27.960 .942 -57.34 75.76 

GG AA -26.587 27.275 .594 -91.51 38.33 

AG -9.214 27.960 .942 -75.76 57.34 
 

LDL Tukey 

HSD 

AA AG 11.595 8.254 .342 -8.05 31.24 

GG 22.162 12.867 .202 -8.46 52.79 

AG AA -11.595 8.254 .342 -31.24 8.05 

GG 10.566 13.190 .703 -20.83 41.96 

GG AA -22.162 12.867 .202 -52.79 8.46 

AG -10.566 13.190 .703 -41.96 20.83 
 

HDL Tukey 

HSD 

AA AG 1.774 1.777 .580 -2.45 6.00 

GG 6.165 2.769 .072 -.43 12.76 

AG AA -1.774 1.777 .580 -6.00 2.45 

GG 4.392 2.839 .274 -2.37 11.15 

GG AA -6.165 2.769 .072 -12.76 .43 

AG -4.392 2.839 .274 -11.15 2.37 
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ONEWAY BMI kolesterol TG LDL HDL BY TNF_Beta_rs1800629 

 

ANOVA 

 Sum of Squares df Mean Square F Sig. 

BMI Between Groups 43.236 2 21.618 .735 .482 

Within Groups 2854.160 97 29.424   

Total 2897.395 99    

kolesterol Between Groups 7030.874 2 3515.437 1.884 .157 

Within Groups 180995.316 97 1865.931   

Total 188026.190 99    

TG Between Groups 9808.272 2 4904.136 .731 .484 

Within Groups 650945.168 97 6710.775   

Total 660753.440 99    

LDL Between Groups 3270.122 2 1635.061 1.076 .345 

Within Groups 147331.838 97 1518.885   

Total 150601.960 99    

HDL Between Groups 174.054 2 87.027 1.226 .298 

Within Groups 6886.696 97 70.997   

Total 7060.750 99    
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Post Hoc Tests                                                Multiple Comparisons 

Dependent 

Variable 

(I)TNF_Beta_rs180

0629 

(J) 

TNF_Beta_rs180062

9 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Tukey 

HSD 

GG GA -1.18690 1.4058 .676 -4.5320 2.1582 

AA 1.19525 1.6960 .761 -2.8430 5.2335 

GA GG 1.18690 1.4058 .676 -2.1582 4.5320 

AA 2.38215 2.0007 .461 -2.3787 7.1430 
 

kolester

ol 

Tukey 

HSD 

GG GA -16.854 11.191 .293 -43.49 9.78 

AA 12.641 13.511 .619 -19.52 44.80 

GA GG 16.854 11.191 .293 -9.78 43.49 

AA 29.496 15.928 .158 -8.42 67.41 

AA GG -12.641 13.511 .619 -44.80 19.52 

GA -29.496 15.928 .158 -67.41 8.42 
 

TG Tukey 

HSD 

GG GA -11.465 21.224 .852 -61.98 39.05 

AA 24.790 25.622 .599 -36.20 85.78 

GA GG 11.465 21.224 .852 -39.05 61.98 

AA 36.254 30.206 .456 -35.64 108.15 

AA GG -24.790 25.622 .599 -85.78 36.20 

GA -36.254 30.206 .456 -108.15 35.64 
 

LDL Tukey 

HSD 

GG GA -14.811 10.097 .311 -38.84 9.22 

AA -3.649 12.190 .952 -32.66 25.37 

GA GG 14.811 10.097 .311 -9.22 38.84 

AA 11.162 14.371 .718 -23.04 45.37 

AA GG 3.649 12.190 .952 -25.37 32.66 

GA -11.162 14.371 .718 -45.37 23.04 
 

HDL Tukey 

HSD 

GG GA 3.064 2.183 .343 -2.13 8.26 

AA -1.138 2.635 .902 -7.41 5.14 

GA GG -3.064 2.183 .343 -8.26 2.13 

AA -4.202 3.107 .370 -11.60 3.19 

AA GG 1.138 2.635 .902 -5.14 7.41 

GA 4.202 3.107 .370 -3.19 11.60 
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CROSSTABS 

  /TABLES=tanım BY rs909253_AA rs909253_AG rs909253_GG rs909253_A rs909253_G 

tanım * rs909253_AA 

Crosstab 

 

rs909253_AA 

Total Yok Var 

tanım kontrol Count 24 26 50 

% within tanım 48.0% 52.0% 100.0% 

% within rs909253_AA 48.0% 52.0% 50.0% 

% of Total 24.0% 26.0% 50.0% 

hasta Count 26 24 50 

% within tanım 52.0% 48.0% 100.0% 

% within rs909253_AA 52.0% 48.0% 50.0% 

% of Total 26.0% 24.0% 50.0% 

Total Count 50 50 100 

% within tanım 50.0% 50.0% 100.0% 

% within rs909253_AA 100.0% 100.0% 100.0% 

% of Total 50.0% 50.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square .160a 1 .689   

Continuity Correctionb .040 1 .841   

Likelihood Ratio .160 1 .689   

Fisher's Exact Test    .842 .421 

Linear-by-Linear Association .158 1 .691   

N of Valid Cases 100     

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) .852 .389 1.867 

For cohort rs909253_AA = Yok .923 .623 1.367 

For cohort rs909253_AA = Var 1.083 .732 1.604 

N of Valid Cases 100   
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tanım * rs909253_AG 

Crosstab 

 

rs909253_AG 

Total Yok Var 

tanım kontrol Count 27 23 50 

% within tanım 54.0% 46.0% 100.0% 

% within rs909253_AG 44.3% 59.0% 50.0% 

% of Total 27.0% 23.0% 50.0% 

hasta Count 34 16 50 

% within tanım 68.0% 32.0% 100.0% 

% within rs909253_AG 55.7% 41.0% 50.0% 

% of Total 34.0% 16.0% 50.0% 

Total Count 61 39 100 

% within tanım 61.0% 39.0% 100.0% 

% within rs909253_AG 100.0% 100.0% 100.0% 

% of Total 61.0% 39.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square 2.060a 1 .151   

Continuity Correctionb 1.513 1 .219   

Likelihood Ratio 2.068 1 .150   

Fisher's Exact Test    .218 .109 

Linear-by-Linear Association 2.039 1 .153   

N of Valid Cases 100     

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) .552 .245 1.247 

For cohort rs909253_AG = Yok .794 .577 1.092 

For cohort rs909253_AG = Var 1.438 .869 2.378 

N of Valid Cases 100   
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tanım * rs909253_GG 

Crosstab 

 

rs909253_GG 

Total Yok Var 

tanım kontrol Count 49 1 50 

% within tanım 98.0% 2.0% 100.0% 

% within rs909253_GG 55.1% 9.1% 50.0% 

% of Total 49.0% 1.0% 50.0% 

hasta Count 40 10 50 

% within tanım 80.0% 20.0% 100.0% 

% within rs909253_GG 44.9% 90.9% 50.0% 

% of Total 40.0% 10.0% 50.0% 

Total Count 89 11 100 

% within tanım 89.0% 11.0% 100.0% 

% within rs909253_GG 100.0% 100.0% 100.0% 

% of Total 89.0% 11.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square 8.274a 1 .004   

Continuity Correctionb 6.537 1 .011   

Likelihood Ratio 9.459 1 .002   

Fisher's Exact Test    .008 .004 

Linear-by-Linear Association 8.191 1 .004   

N of Valid Cases 100     

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) 12.250 1.504 99.798 

For cohort rs909253_GG = Yok 1.225 1.061 1.415 

For cohort rs909253_GG = Var .100 .013 .752 

N of Valid Cases 100   
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tanım * rs909253_A 

Crosstab 

 

rs909253_A 

Total Yok Var 

tanım kontrol Count 1 49 50 

% within tanım 2.0% 98.0% 100.0% 

% within rs909253_A 9.1% 55.1% 50.0% 

% of Total 1.0% 49.0% 50.0% 

hasta Count 10 40 50 

% within tanım 20.0% 80.0% 100.0% 

% within rs909253_A 90.9% 44.9% 50.0% 

% of Total 10.0% 40.0% 50.0% 

Total Count 11 89 100 

% within tanım 11.0% 89.0% 100.0% 

% within rs909253_A 100.0% 100.0% 100.0% 

% of Total 11.0% 89.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square 8.274a 1 .004   

Continuity Correctionb 6.537 1 .011   

Likelihood Ratio 9.459 1 .002   

Fisher's Exact Test    .008 .004 

Linear-by-Linear Association 8.191 1 .004   

N of Valid Cases 100     

 

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) .082 .010 .665 

For cohort rs909253_A = Yok .100 .013 .752 

For cohort rs909253_A = Var 1.225 1.061 1.415 

N of Valid Cases 100   
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tanım * rs909253_G 

Crosstab 

 

rs909253_G 

Total Yok Var 

tanım kontrol Count 26 24 50 

% within tanım 52.0% 48.0% 100.0% 

% within rs909253_G 52.0% 48.0% 50.0% 

% of Total 26.0% 24.0% 50.0% 

hasta Count 24 26 50 

% within tanım 48.0% 52.0% 100.0% 

% within rs909253_G 48.0% 52.0% 50.0% 

% of Total 24.0% 26.0% 50.0% 

Total Count 50 50 100 

% within tanım 50.0% 50.0% 100.0% 

% within rs909253_G 100.0% 100.0% 100.0% 

% of Total 50.0% 50.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square .160a 1 .689   

Continuity Correctionb .040 1 .841   

Likelihood Ratio .160 1 .689   

Fisher's Exact Test    .842 .421 

Linear-by-Linear Association .158 1 .691   

N of Valid Cases 100     

 

 

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) 1.174 .536 2.572 

For cohort rs909253_G = Yok 1.083 .732 1.604 

For cohort rs909253_G = Var .923 .623 1.367 

N of Valid Cases 100   
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CROSSTABS 

  /TABLES=tanım BY rs1800629_GG rs1800629_GA rs1800629_AA rs1800629_G rs1800629_A 

tanım * rs1800629_GG 

Crosstab 

 

rs1800629_GG 

Total Yok Var 

tanım kontrol Count 15 35 50 

% within tanım 30.0% 70.0% 100.0% 

% within rs1800629_GG 48.4% 50.7% 50.0% 

% of Total 15.0% 35.0% 50.0% 

hasta Count 16 34 50 

% within tanım 32.0% 68.0% 100.0% 

% within rs1800629_GG 51.6% 49.3% 50.0% 

% of Total 16.0% 34.0% 50.0% 

Total Count 31 69 100 

% within tanım 31.0% 69.0% 100.0% 

% within rs1800629_GG 100.0% 100.0% 100.0% 

% of Total 31.0% 69.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square .047a 1 .829   

Continuity Correctionb .000 1 1.000   

Likelihood Ratio .047 1 .829   

Fisher's Exact Test    1.000 .500 

Linear-by-Linear Association .046 1 .830   

N of Valid Cases 100     

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) .911 .390 2.126 

For cohort rs1800629_GG = Yok .938 .522 1.683 

For cohort rs1800629_GG = Var 1.029 .791 1.339 

N of Valid Cases 100   
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tanım * rs1800629_GA 

Crosstab 

 

rs1800629_GA 

Total Yok Var 

tanım kontrol Count 40 10 50 

% within tanım 80.0% 20.0% 100.0% 

% within rs1800629_GA 49.4% 52.6% 50.0% 

% of Total 40.0% 10.0% 50.0% 

hasta Count 41 9 50 

% within tanım 82.0% 18.0% 100.0% 

% within rs1800629_GA 50.6% 47.4% 50.0% 

% of Total 41.0% 9.0% 50.0% 

Total Count 81 19 100 

% within tanım 81.0% 19.0% 100.0% 

% within rs1800629_GA 100.0% 100.0% 100.0% 

% of Total 81.0% 19.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square .065a 1 .799   

Continuity Correctionb .000 1 1.000   

Likelihood Ratio .065 1 .799   

Fisher's Exact Test    1.000 .500 

Linear-by-Linear Association .064 1 .800   

N of Valid Cases 100     

 

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) .878 .323 2.388 

For cohort rs1800629_GA = Yok .976 .807 1.180 

For cohort rs1800629_GA = Var 1.111 .494 2.500 

N of Valid Cases 100   
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tanım * rs1800629_AA 

Crosstab 

 

rs1800629_AA 

Total Yok Var 

tanım kontrol Count 45 5 50 

% within tanım 90.0% 10.0% 100.0% 

% within rs1800629_AA 51.1% 41.7% 50.0% 

% of Total 45.0% 5.0% 50.0% 

hasta Count 43 7 50 

% within tanım 86.0% 14.0% 100.0% 

% within rs1800629_AA 48.9% 58.3% 50.0% 

% of Total 43.0% 7.0% 50.0% 

Total Count 88 12 100 

% within tanım 88.0% 12.0% 100.0% 

% within rs1800629_AA 100.0% 100.0% 100.0% 

% of Total 88.0% 12.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square .379a 1 .538   

Continuity Correctionb .095 1 .758   

Likelihood Ratio .380 1 .537   

Fisher's Exact Test    .760 .380 

Linear-by-Linear Association .375 1 .540   

N of Valid Cases 100     

 

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) 1.465 .432 4.969 

For cohort rs1800629_AA = Yok 1.047 .905 1.210 

For cohort rs1800629_AA = Var .714 .243 2.100 

N of Valid Cases 100   
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tanım * rs1800629_G 

Crosstab 

 

rs1800629_G 

Total Yok Var 

tanım kontrol Count 5 45 50 

% within tanım 10.0% 90.0% 100.0% 

% within rs1800629_G 41.7% 51.1% 50.0% 

% of Total 5.0% 45.0% 50.0% 

hasta Count 7 43 50 

% within tanım 14.0% 86.0% 100.0% 

% within rs1800629_G 58.3% 48.9% 50.0% 

% of Total 7.0% 43.0% 50.0% 

Total Count 12 88 100 

% within tanım 12.0% 88.0% 100.0% 

% within rs1800629_G 100.0% 100.0% 100.0% 

% of Total 12.0% 88.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square .379a 1 .538   

Continuity Correctionb .095 1 .758   

Likelihood Ratio .380 1 .537   

Fisher's Exact Test    .760 .380 

Linear-by-Linear Association .375 1 .540   

N of Valid Cases 100     

 

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) .683 .201 2.315 

For cohort rs1800629_G = Yok .714 .243 2.100 

For cohort rs1800629_G = Var 1.047 .905 1.210 

N of Valid Cases 100   
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tanım * rs1800629_A 

Crosstab 

 

rs1800629_A 

Total Yok Var 

tanım kontrol Count 35 15 50 

% within tanım 70.0% 30.0% 100.0% 

% within rs1800629_A 50.7% 48.4% 50.0% 

% of Total 35.0% 15.0% 50.0% 

hasta Count 34 16 50 

% within tanım 68.0% 32.0% 100.0% 

% within rs1800629_A 49.3% 51.6% 50.0% 

% of Total 34.0% 16.0% 50.0% 

Total Count 69 31 100 

% within tanım 69.0% 31.0% 100.0% 

% within rs1800629_A 100.0% 100.0% 100.0% 

% of Total 69.0% 31.0% 100.0% 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-Square .047a 1 .829   

Continuity Correctionb .000 1 1.000   

Likelihood Ratio .047 1 .829   

Fisher's Exact Test    1.000 .500 

Linear-by-Linear Association .046 1 .830   

N of Valid Cases 100     

 

 

Risk Estimate 

 Value 

95% Confidence Interval 

Lower Upper 

Odds Ratio for tanım (kontrol / hasta) 1.098 .470 2.564 

For cohort rs1800629_A = Yok 1.029 .791 1.339 

For cohort rs1800629_A = Var .938 .522 1.683 

N of Valid Cases 100   
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• Gender           :  Male 
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CERTIFICATIONS 

• Certification of medical graduation 

• Certification of registration ( iraqi medical association) 

WORK EXPERIENCE 

• 2007 - 2008       Gynecological and Obstetrical Hospital / Karbala 

                                         Worked three months in gynecological emergency unit 

 

• 2008 – 2009        Karbala hospital for Children / Karbala 

                               Worked three months in pediatric emergency unit 

                                          Worked three months in neonatal care unit  
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                                         Worked three months in urological department 

                                         Worked three months in orthopedic department 

                                         Worked six month in coronary care unit 
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                             Worked one year in emergency unit 
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Other Medical Activities 

• 2003    anatomy   I was teaching anatomy to 2nd year medical students 

                AL Qadisiyah University / School of Medicine 

• 2007   medical aid    i taken one month course of first aid at AL     Hussein 
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