Introduction

Cardiovascular disease (CVD) is the major cause of morbidity and death in the world today. One

third of all deaths worldwide are due to different manifestations of CVD, mainly ischemic heart

disease, stroke and peripheral artery disease (1). The pathophysiology of atherosclerosis and arterial

thrombosis is the common denominator of most aspects of CVD.
Twenty or 30 years ago, we understood atherosclerosis as a bland lipid storage disease: lipid deposits formed on the surface of arteries and grew until they restricted and eventually blocked the blood supply to the tissues, resulting in a cardiovascular event, such as myocardial infarction (MI) or stroke. This traditional concept viewed atherosclerosis as analogous to the build-up of rust in a water pipe. We now understand better the mechanisms responsible for the initiation and development of atherosclerosis. Inflammation plays a key role, and we view arteries as highly organized organs comprised of living cells, not as inanimate conduits. We also recognize that atheromatous  plaques develop within, rather than on, the arterial walls. Vascular events rarely result from inexorable plaque growth, but more often follow the rupture of a previously less prominent plaque, which results in clot formation, or thrombus. We further understand that atherosclerosis need not be an inevitable component of aging. Indeed, diet, lifestyle, and where appropriate, medication, can modify or forestall inflammatory processes and promote healthy aging.

The arterial vessel wall

The unaffected human artery consists of three different layers 2,3. Innermost is the intima with a monolayer of endothelial cells protecting the subendothelial proteoglycan layer from the blood stream, thus providing a barrier preventing prothrombotic molecules within the intima from coming into contact with platelets and coagulation factors in the blood. The outer boundary of the intima is the internal elastic lamina. The intima contains widely spaced single smooth muscle cells (SMCs) of both synthetic and contractile phenotypes. Synthetic SMCs are capable of synthesizing matrix components, including collagen, and of removal of lipoproteins. Contractile SMCs constitute the ”classical” phenotype, rich in myofilament and responding to mediators of the vascular tone. The matrix of the intima consists of collagens, proteoglycans, elastin, fibronectin and laminin.

The media, delimited by the internal and external elastic laminae, is inhabited mainly by contractile SMCs in spiralling layers, forming the muscular wall of the artery. The outermost layer, the adventitia, contains collagen fibrils, elastic fibres, fibroblasts and also some SMCs. The adventitia is providing nutrition to the vessel wall via the vasa vasorum, as well as the innervation of the artery.

Atherosclerosis

The pathological process of atherosclerosis takes place within the intima and involves modified lipids, inflammatory cells, SMCs and endothelial cells. Decades ago, atherosclerosis was considered a degenerative process caused by lipid overloading .

In the past twenty-five years, evidence has accumulated that inflammatory processes are crucial for initiation and progression of atherosclerosis, rupture of the fibrous cap and thrombotic complications leading to ischemia of the end organ, i.e. myocardial infarction (MI) in the case of coronary atherosclerosis  (4-7).

Initiation and progression of lesions

In the initiation of atherosclerotic lesion formation lipoproteins infiltrate and are retained in the intima of the vessel wall (4-7). Low density lipoproteins (LDLs) are then subjected to oxidative modification, which render them capable of activating endothelial cells to express adhesion molecules, most importantly vascular cell adhesion molecule- 1 (VCAM-1) Fig 1.
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Figura 1 .

Activating Effect of LDL Infiltration on Inflammation in the Artery. In patients with hypercholesterolemia, excess LDL infiltrates the artery and is
retained in the intima, particularly at sites of hemodynamic strain. Oxidative and enzymatic modifications lead to the release of inflammatory lipids that induce endothelial cells to express leukocyte adhesion molecules. The modified LDL particles are taken up by scavenger receptors of macrophages, which evolve into foam cells. From  Hansson et al 2005 (5)
 The adhesion molecules attract inflammatory cells, mainly monocytes and T lymphocytes, from the blood stream and make them rolling over the endothelial surface. Eventually they migrate into the intimal layer in response to chemokines.

These are specific for each cell type, e.g. monocyte chemoattractant protein-1 (MCP-1) for monocytes but also for T- and B-cells.

Role of Macrophages in developing plaque

A cytokine or growth factor produced in the inflamed intima, macrophage colony-stimulating factor, induces monocytes entering the plaque to differentiate into macrophages (Fig. 2). This step is critical for the development of atherosclerosis  and is associated with up-regulation of pattern-recognition receptors for innate immunity, including scavenger receptors and toll-like receptors (20-22). Scavenger receptors internalize a broad range of molecules and particles bearing molecules with pathogen-like molecular patterns (22). Bacterial endotoxins, apoptotic cell fragments, and oxidized LDL particles are all taken up and destroyed through this pathway. If cholesterol derived from the uptake of oxidized LDL particles cannot be mobilized from the cell to a sufficient extent, it accumulates as cytosolic droplets. Ultimately, the cell is transformed into a foam cell, the prototypical cell in atherosclerosis. At this stage the lesions form so-called ”fatty streaks” which are present in human arteries already at an early age.

 Later on, SMCs migrate into the intima and proliferate, thus constituting a substantial portion of the fibrous cap and producing ECM constituents. The activated macrophages secrete pro-inflammatory cytokines as well as matrix metalloproteinases (MMPs) and tissue factor, all substances that promote progression of atherosclerosis into advanced lesions, plaque rupture and thrombus formation (4-7).
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Figura 2. 

Monocytes recruited through the activated endothelium differentiate into macrophages. Several endogenous and microbial molecules can ligate pattern- recognition receptors (toll-like receptors) on these cells, inducing activation and leading to the release of inflammatory cytokines, chemokines, oxygen and nitrogen radicals, and other inflammatory molecules and, ultimately, to inflammation and tissue damage. From  Hansson et al 2005 (5)

Role of T-Cell activation and Vascular inflammation.

A T-cell infiltrate is always present in atherosclerotic lesions (Fig. 3). Such infiltrates are predominantly CD4+ T cells, which recognize protein antigens presented to them as fragments bound to major-histocompatibility- complex (MHC) class II molecules (Fig. 4). CD4+ T cells reactive to the disease-related antigens oxidized LDL, heat-shock protein 60, and chlamydia proteins have been cloned from human lesions (23-25).

When the antigen receptor of the T cell is ligated by antigen, an activation cascade results in the expression of a set of cytokines, cell-surface molecules,and enzymes. In inbred mice, two stereotypical responses can be elicited. 38 The type 1 helper T (Th1) response activates macrophages, initiates an inflammatory response similar to delayed hypersensitivity, and characteristically functions in the defense against intracellular pathogens. The type 2 helper T (Th2) response elicits an allergic inflammation.

Although the Th1–Th2 system is more plastic in humans, the general pattern is similar.

The atherosclerotic lesion contains cytokines that promote a Th1 response (rather than a Th2

response). 8,39  Activated T cells therefore differentiate into Th1 effector cells and begin producing the macrophage-activating cytokine interferon (Fig. 4). Interferonɣ improves the efficiency of antigen presentation and augments synthesis of the inflammatory cytokines tumor necrosis factor and interleukin-1. 38 Acting synergistically, these cytokines instigate the production of many inflammatory and cytotoxic molecules in macrophages and vascular cells. 33

All these actions tend to promote atherosclerosis.
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Figura 3
Antigens presented by macrophages and dendritic cells (antigen-presenting cells) trigger the activation of antigen-specific T cells in the artery. Most of the activated T cells produce Th1 cytokines (e.g., interferong), which activate macrophages and vascular cells, leading to inflammation. Regulatory T cells modulate the process by secreting antiinflammatory cytokines (such as interleukin-

10 and transforming growth factor b). From  Hansson et al 2005 (5)
Antiinflammatory factor and disease activity.

Powerful regulators built into the immune network act as protective factors in atherosclerosis. They include two antiinflammatory cytokines, interleukin- 10 and transforming growth factor b(TGFb). Antibodyresponses and metabolic factors can also contribute to immune regulation. Gene targeting or pharmacologic inhibition of interleukin-10 aggravates atherosclerosis in hypercholesterolemic mice and exacerbates coronary thrombosis. Abrogation of TGFb signaling in T cells elicits a dramatic phenotype, with rapid development of large, unstable atherosclerotic lesions. These effects indicate that T-cell–mediated immunity is under tonic inhibitionby TGFb and interleukin-10; removal of these brakes on atherosclerosis accelerates the process.

Antibody-producing B cells, although not numerous in lesions, contribute to antiatherosclerotic activity, perhaps as a result of specific antibodies against plaque antigens, binding of antibodies toinhibitory Fc receptors, or cytokines produced by B cells. Spleen B cells are particularly effective inhibitors of atherosclerosis, possibly because certain natural antibodies produced by some of these cells recognize phosphorylcholine, a molecule present in oxidized LDL, apoptotic cell membranes, and the cell wall of Streptococcus pneumonia .These antibodies may contribute to the elimination of oxidized LDL and dead cells as well as to the defense against pneumococcal infections. Interestingly, persons who have undergone splenectomy have increased susceptibility not only to pneumococcal infections but also to CAD.

Cross-Talk between Inflammation and Metabolism.

The balance between inflammatory and anti-inflammatory activity controls the progression of .

Metabolic factors may affect this process in several ways. Obviously, they contribute to lipid deposition in the artery, initiating new rounds of immune- cell recruitment. Furthermore, the adipose tissue of patients with the metabolic syndrome and obesity produces inflammatory cytokines, particularly tumor necrosis factor and interleukin-6  (Fig. 5). “Adipokines” — cytokines of the adipose tissue, including leptin, adiponectin, and resistin — may also influence inflammatory responses throughout the organism.

Finally, molecules generated during lipid peroxidation in atherosclerotic disease can induce protective as well as inflammatory reactions, for instance, by binding to nuclear receptors that control inflammatory genes.
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Figure 5. The Cytokine Cascade.

Activated immune cells in the plaque produce inflammatory cytokines (interferon gamma , interleukin-1, and tumor necrosis factor [TNF]), which induce the production of substantial amounts of interleukin-6. These cytokines are also produced in various tissues in response to infection and in the adipose tissue of patients with the metabolic syndrome. Interleukin-6, in turn, stimulates the production of large amounts of acute-phase reactants, including C-reactive protein (CRP), serum amyloid A, and fibrinogen, especially in the liver. Although cytokines at all steps have important biologic effects, their amplification at each step of the cascade makes the measurement of downstream mediators such as CRP particularly useful for clinical diagnosis.
Plaque Rupture.

The concept of the vulnerable plaque, a plaque prone to rupture, has been established since almost twenty years. The vulnerable plaque is characterized by a large, lipid-rich core, surrounded by clusters of macrophages and other inflammatory cells, and an overlying thin fibrous cap, with areduced number of SMCs and a decreased amount of collagen (4-5). The combination of an acellular lipid core, accumulation of macrophages in the shoulder region and a thin, collagen-poor fibrous cap makes the plaque less resistant to the mechanical forces of the blood stream. 

What causes a silent atherosclerotic lesion to rupture? Activated macrophages, T cells, and mast cells at sites of plaque rupture (26-28) produce several types of molecules — inflammatory cytokines, proteases, coagulation factors, radicals, and vasoactive molecules — that can destabilize lesions (Fig. 4). They inhibit the formation of stable fibrous caps, attack collagen in the cap, and initiate thrombus formation (29-32). All these reactions can conceivably induce the activation and rupture of plaque, thrombosis, and ischemia. Two types of proteases have been implicated as key players in plaque activation: matrix metalloproteinases (MMPs) and cysteine proteases (33-34).

Several members of these families of enzymes occur in the plaque and may degrade its matrix. MMP activity is controlled at several levels: inflammatory cytokines induce the expression of MMP genes, plasmin activates proforms of these enzymes, and inhibitor proteins (tissue inhibitor of metalloproteinase) suppress their action.
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Figura 4
This figure illustrates the consequences of the activation of immune cells in a coronary plaque. Microbes, autoantigens, and various inflammatory molecules can activate T cells, macrophages, and mast cells, leading to the secretion of inflammatory cytokines (e.g., interferong and tumor necrosis factor) that reduce the stability of plaque. The activation of macrophages and mast cells also causes the release of metalloproteinases and cysteine proteases,which directly attack collagen and other components of the tissue matrix. These cells may also produce prothrombotic and procoagulant

factors that directly precipitate the formation of thrombus at the site of plaque rupture.
Inflammatory cytokines in atherosclerosis.

The inflammatory cytokines are important mediators of the progression of atherosclerotic lesions. The vulnerable plaque is rich in inflammatorycells, such as T-lymphocytes producing thepro-inflammatory cytokines tumour necrosis factor- (TNF-alpha), interferon-g (IFN- g) and CD40 ligand, macrophages and foam cells producing interleukin-1 (IL-1), IL-6, IL-8, IL-18, TNF-alpha, INF gamma - , tissue factor and MMPs (8-12). All these cytokines amplify the inflammatory cascade. In addition, neutrophils and mast cells are present in the vulnerable plaque. Neutrophils secrete neutrophil elastase and neutrophil collagenase (MMP-8) and mast cells produce serine proteases capable of activating MMPs  (5,11).

T-cells differentiate further into T-helper1- (Th1-), Th2- or regulatory T-cells, the Th1-cells being the dominating T-cell type in atherosclerosis4. Th1-cells are the main source of IFN- γ  and TNF- α . IFN- γ  activates macrophages and endothelial cells, and decreases SMC and endothelial cell proliferation, SMC differentiation and SMC collagen production, hus exerting a pro-atherogenic effect4. In addition to Th1-cells, IFN- γ  can be secreted by macrophages and cells of the vascular wall under the stimulation of other cytokines (13). TNF- α , also a pro-atherogenic cytokine, is produced by Th1-cells and macrophages.

In a study of procollagen I and III gene expression in cultured vascular SMCs, transforming growth factor-b (TGF- b) and platelet-derived growth factor (PDGF) were shown to increase messenger ribo-nucleic acid (mRNA) expression whereas IFN- g  decreased mRNA expression and also wiped out the increasing effect of TGF-β and PDGF when the cells were co-cultured with IFN- γ , TGF-b and PDGF, respectively (14).

IL-1, produced by macrophages and SMCs, may contribute to recruitment and activation of leukocytes and platelets, regulation of cell growth, proliferation and migration of SMCs (15). IL-6 is a potent cytokine produced by a wide range of cells including vascular and inflammatory cells. IL-6 stimulates macrophage activity and proliferation of SMCs, and induces acute phase protein production in the liver16. Also, IL-6 regulates the expression of IL-1 α  and TNF-α by endothelial

cells.

IL-8 has more of chemokine properties, as it can attract leukocytes and enhances the adhesion of monocytes to the endothelium. In addition, it can promote angiogenesis in atherosclerotic tissue (8).

Cytokines produced by Th2-cells include IL-10 and IL-4. IL-4 stimulates antibody production and activates B-cells and mast cells in atherosclerosis, and may be considered pro-atherogenic4. Regulatory T-cells, together with Th2-cells and macrophages, are the source of the anti-inflammatory cytokines IL-10 and TGF-b. IL-10 inhibits T-cell and macrophage production of other cytokines, including INF-g , and appears to have atheroprotective properties as IL-10 deficient mice develop larger atherosclerotic lesions than wild type mice, while transgenic mice overexpressing IL-10 show smaller atherosclerotic lesions (16-19). TGF-b is thought to be atheroprotective through T-cell inhibition (4-5).

Interleukin 10.

Interleukin-10 (IL-10) is a pleytrophic cytokine, is an important immunoregulatory cytokine that is produced by monocytes and lymphocytes (35). It inhibits the formation of proinflammatory cytokines like TNF-a in T cells and monocytes (36) and downregulates MHC class II expression in monocytes (37). Contrary to its inhibitory function in T cells and macrophages, in B cells IL-10 stimulates the production of immunoglobulins and the expression of MHC class II antigens (38). 

The IL-10 production, independently by interaction with other cytokine gene products, is genetically controlled by several polymorphic elements in the 5’ flanking region of IL-10 gene (39-40).  In fact, it has been demonstrated the presence of multiple SNPs in the human IL-10 5’ flanking region and some of these (ie −592, −819, −1082) combine with microsatellite alleles to form haplotype associated with differential IL- 10 production (41-43). Recently, three polymorphisms in the proximal region of IL-10, that might be probable targets for transcription regulating factors, have been described even if conflicting results have been reported on what of these may influence, alone or in reciprocal linkage, the IL-10 transcription (44-45). However, in the region of the promoter, a biallelic polymorphism at −1082 (G→A) has been described and the homozygous genotype for the SNP allele −1082*G seems to be associated with higher IL-10 production respect to G/A heterozygous and A/A homozygous (40) The effects of this allelic promoter region difference (relative to the transcription start site) on IL-10 gene activation have been confirmed in reporter gene assays (41). 

However, this SNP seems to be functionally relevant. In fact, the −1082A carriers (ie IL-10 low producers) have been shown to be more likely to develop inflammatory diseases (or to be affected by more severe clinical patterns), such as rheumatoid arthritis and inflammatory bowel diseases (41)

.
Tumor necrosis Factor Alpha

Tumour necrosis factor (TNF) a is a pleiotropic proinflammatory cytokine produced mainly by activated macrophages (47) (fig 1). Major effects on the cardiovascular system include increased expression of adhesion molecules and human leucocyte antigen proteins, release of endothelial cytokines and nitric oxide, enhanced vascular permeability, negative inotropism, reduced lipoprotein lipase activity, increased hepatic fatty acid synthesis, involvement in obesity related insulin resistance, and prothrombotic effects (through enhanced expression of plasminogen activator inhibitor 1 and von Willebrand factor and through suppression of the anticoagulant protein C). The human TNF a gene maps to chromosome 6 (p21.1–21.3) within the human leucocyte antigen complex. Data in vitro indicate that a G(–308)A transition modulates transcription.

Hipothesis and Aims

The role of genetic background in the predisposition to myocardial infarction is well known and several polymorphisms of genes involved in controlling the metabolism of inflammatory response and the coagulation cascade may be predisposing factors. The importance of genetic factors seems to be particularly relevant in younger subjects, where it is assumed that the genetic background influences the susceptibility of these subjects to environmental risk factors for AMI identified in the general population. Studies in twins show as the early infarct has stronger genetic component than the late manifestation of the disease and the family history is considered a coronary risk factor.Recently a number of candidate genes and chromosomal loci have been identified to be associated with the susceptibility to myocardial infarction  and a majority of these genes have been implicated in the processes of inflammation). The single nucleotide polymorphisms (SNPs) present in the genes CD14 (-159 C/T), TNFα (-308 G/A), IL-1a (-889 C/T), IL-6 (-174 G/C), PSMA6 (-8 C/G), and PDE4D (SNP83 T/C, respectively), were found to be associated with increased risk of cardiovascular diseases in different populations.

In the present study, we aimed at genotyping the SNP of the promoter region of IL-10 -1082 G/A (rs1800896) and of TNF-α -308 G/A (rs1800629), in a group of patients aged to 46 years affected by acute myocardial infarction (AMI), taking into account the role that these cytokines might play in the alteration of  blood and hematokimic parameters.

Materials and methods.

In this study, we analysed two cohorts of men affected by acute myocardial infarction (AMI) and unrelated controls matched for age and sex. The cohort comprised 90 young patients (range 23–46 years) affected by acute myocardial infarction, admitted to the Cardiac Unit of Palermo University Hospital, and 120 healthy controls, all living in western Sicily. The diagnosis of acute myocardial infarction was based on typical electrocardiographic changes and standard laboratory findings confirmed by echocardiography and coronary angiography. All human participants gave written, informed consent, according to Italian laws. Cardiac markers were examined by automatic analyzers in the  fresh  blood sample collected 48 hours after myocardial infarction, in both groups. The activity of aspartate aminotransferase (AST), of alanine aminotransferase (ALT),  of Creatine kinase (CK), of isoenzyme CK-MB and of  lactate dehydrogenase  LDH, was assayed with  the methodology of dry chemistry by automatic analyzer Vitros; hemochrome test was performed by  analyzer Sismex 9500,  coagulation tests: prothrombin activity ( PT), time of activated partial thromboplastin (aPTT), fibrinogen Clauss by automatic analyzer Futura Advance. Genomic DNA was isolated by a standard method using proteinase K digestion followed by a standard salting-out technique .  DNA samples were typed for functionally relevant SNPs of  IL-10 (−1082G/A) and TNF-α (−308G/A) genes. Amplification refractory mutational system (ARMS-PCR) and restriction fragment length polymorphism (RFLP-PCR) polymerase chain reaction methods were used to type the different SNPs. 

In particular:

Haplotype molecular analysis of alleles at the -1082 nucleotide of IL-10 gene.

Three different biallelic polymorphisms, rs1800896 (-1087G/A), rs1800871 (-824C/T) and rs1800872 (-597C/A), of IL-10 gene were identified using a -1082/-819/-592 haplotypes specific typing method. Briefly, 12 couples of 3’ and 5’ allele specific sequence primer pairs were separately mixed in a 13 μl total volume containing 5-10 ng of DNA template, 2.00 mM MgCl2, 9.8 mM ammonium sulphate, 39.6 mM TRIS-HCl 200 μM deoxyribonucleotide triphosphates (dNTPs), and 0.2 U Taq-DNA polymerase (Perkin Elmer BioSystem, Rome, Italy). Cycling was performed at 96°C for 1 min followed by 5 cycles at 96°C for 25 sec, 70°C for 45 sec, and 72° C for 45 sec, 20 cycles at 96°C for 25 sec, 65°C for 50 sec, and 72° C for 45 sec, and finally 5 cycles at 96°C for 25 sec, 55°C for 60 sec, and 72° C for 120 sec. PCR products, potentially containing the two -592/-819/ or -592/-1082, or -819/-1082 possible allele combinations, were detected by electrophoresis on 2% agarose.
Molecular analysis of alleles at the -308 nucleotide (-308G→A) of TNF-α gene. 

The -308G/A polymorphism (rs1800629) of TNF-α was identified using a modification of PCR-Restriction Fragment Length Polymorphism assay described by Galbraith and Pandey (16). Briefly, 0.5 µM of forward and reverse primers (5’AGG CAA TAG GTT TTG AGG GCC AT 3’ and 5’GGC GGG GAT TTG GAA AGT T 3’) were mixed to 5 to 10 ng of DNA template, with a final concentration of 0.2 U Taq DNA polymerase (Perkin Elmer BioSystem, Rome, Italy), 200 µM of each deoxynucleotide and 1X reaction buffer. PCR was performed for 35 cycles at 94°, 58° and 72° for 35 sec, respectively. Restriction enzyme digestion with Ncol (M-Medical, Milan, Italy) of the PCRamplified product (159 bp) and subsequent electrophoresis on a 2%-5% agarose gel discriminated between the two alleles; -308A showed two fragments of 146 bp and 13 bp, while -308G was undigested and resulted in a single band of 159 bp. Heterozygous individuals were detected by the presence of all the three fragments.The Statistical Analysis of different genotype frequencies was compared in the study and controlgroups using the Chi-square test with Yates correction for sample size. Differences were considered significant when p <0.05.  Differences in quantitative and qualitative data were analyzed using formal statistical tests ( t-Student test , ANOVA).

Result 

The goal of the present study is to value the effect of cytokine polymorphisms on risk of coronary disease and levels of hematokimic biomarkers in patients with acute myocardial infarction . In this study, the SNP of IL-10 -1082 G/A and TNF-α -308 G/A, have been typed in 90  young patients affected by AMI and in 120 control subjects matched for age and gender ; and blood parameters were examined by automatic analyzers in the  fresh  blood sample collected at the 48th hour of the event  in both groups. single genotypes distribution shows a significant increase of -1082 AA IL10 homozygous genotype frequency in men with acute myocardial infarction respect to the controls (table 1), confirming previous  data that show  a close association between -1082 AA genotype and risk for AMI (48).

	
	N° 
	1082GG
	1082GA
	1082AA

	 IMA Patients
	90
	17(18.9)
	29(32.2)
	44(48.9)

	Healthy control
	120
	28(23.4)
	61(50.8)
	31(25.8)


Table 1: Genotypic distribution of -1082 G/A polimorphysm in a group of patients with acute myocardial infarction and a  healthy young group.
Accordingly,  Girndt M et al  showed that the low IL-10 producer -1082 AA genotype was associated with elevated levels of serum CRP and was predictive for a higher cardiovascular morbidity in patients undergoing dialysis compared with those with the -1082 GG genotype (49).It is, in fact, noteworthy that the -1082 GG genotype, which is associated with an increased production of IL-10 and has been associated with the possibility of reaching the extreme limits of human lifespan in Italian men,(50,51) was underrepresented in young and old patients with coronary heart disease, with the -1082 AA genotype being overrepresented. 

The analysis of the genotypic distribution of  308G/A polimorphysm show no difference between men with acute myocardial infarction and control group Table (2).
	
	N° partecipanti
	308GG
	308GA
	308AA

	Pazienti IMA
	90
	53 (58.9)
	35 (38.9)
	2 (2.2)

	Controlli giovani
	120
	87 (72.5)
	30 (25.0)
	3 (2.5)


Table 2: Genotypic distribution of -308 G/A polimorphysm in a group of patients with acute myocardial infarction and a  healthy young group.
Moreover, in the present study, we analysed the correlation between blood and hematokimic  parameters and the genotype of  -1082 G/A IL 10 and -308 G/A TNFα, in subject affected by acute myocardial infarction. No statistical differences have been observed for IL-10 -1082 GG, GA or AA genotypes and cardiac markers (Table 3).

	
	AST
	ALT
	CK
	CK-MB
	PT
	APTT
	FIB
	WBC
	NEUT.
	PLT

	IL-10

-1082GG 

N=7
	60.3
	86.8
	225.7
	25.0
	0.97
	29
	416
	8.5
	5.3
	277

	D.S.
	20.6
	33.5
	57.2
	12.2
	0.01
	18.2
	83
	2.2
	1.9
	41.8

	
	
	
	
	
	
	
	
	
	
	

	IL-10

-1082A/*

N=29
	61.37
	65.8
	271.7
	29.9
	1.03
	32.2
	397.8
	9.8
	7.17
	240.7

	D.S.


	35.3
	37.8
	69.7
	17.0
	0.12
	16,8
	97.4
	3.9
	3.7
	78.6


Table 3 . Evaluation of   blood data (Mean ( D.S.) of 60 young patients  affected by Acute Myocardial Infarction (AMI)  according to Interleukine 10 (IL-10) -1082G/A  genotype. 

Whereas the analysis of the single genotype -308 G/A TNFα and cardiac parameters, showed a significant decreasing of plasma fibrinogen levels (p<0,005) and  of  platelets number in circle (p <0,001),  in men with acute myocardial infarction  homozygous or heterozygous for -308 A allele TNFα (Table 4) and an increment of serum markers of for ischeamic myocardial damage, CK (p <0,05) and CK MB (p<0,05) associated with an increased genetic transcription and subsequent production of TNFα compared to the normal production by the genotype GG .

	
	AST
	ALT
	CK
	CK-MB
	PT
	APTT
	FIB
	WBC
	NEUT.
	PLT

	TNF 

-308GG

N=23
	53.9
	71.4
	219.8
	23.5
	1.01
	39.1
	418.15
	9.2
	6.05
	275

	D.S.


	23.8
	36.4
	114.1
	9.2
	0.07
	20.1
	113.04
	1.6
	1.7
	46.9

	
	
	
	
	
	
	
	
	
	
	

	TNF 

-308 A/*

N=13
	61.7
	62.9
	321.9
	39.7
	1.03
	43.8
	364.5
	9.2
	6.9
	181.1

	D.S.


	30.8
	35.4
	211.06
	10.3
	0.16
	31.2
	21.1
	5.2
	2.2
	46.2


Table 4: Evaluation of   blood data (Mean ( D.S.) of 90 young patients  affected by Acute Myocardial Infarction (AMI)  according to Tumor Necrosis Factor α (TNFα) -308G/A genotypes. 

The results of the present study, indicating an association between polymorphisms of TNFα , IL-10  and the cardiac markers in AMI patients, suggest that a complex genetic background, might be involved in susceptibility to AMI in young men and in the extension and severity of the disease.

In particular, present data confirm that a low production, genetically determined, of anti-inflammatory cytokines such as IL-10, may be a predisposing factor for coronary disease in young subjects, and seem to suggest that  increased levels of inflammatory cytokine TNFα may be a negative prognostic factor for  young patients affected  by AMI. In fact, Tumor necrosis factor (TNF)α has been largely implicated in the myocardial depression associated with septic shock , as well as in the pathogenesis of heart failure. Blood TNFα concentrations are raised in patients with heart failure, and there is a correlation between increasing blood concentrations and severity, symptoms, and survival .

Discussion

Inflammatory response is an important feature of acute coronary syndromes (CS) and myocardial infarction (MI). In acute MI signs of inflammation are well known and elevated levels of acute phase reactants have been shown to be associated with a worse short- and long-term prognosis (17).Signs of a systemic inflammatory response such as fever, leucocytosis and elevated acute phase reactants are frequently observed in patients with MI and CS. In patients with extensive myocardial infarctions a pronounced inflammatory response may further complicate the clinical course (18).After acute myocardial infarction (AMI), systemic inflammatory response is associated with the increases in plasma cytokines, such as TNF-α, interleukin-6 (IL-6) and IL-10, in myocardium and blood. Both TNF-α and IL-6 are pro-inflammatory cytokines and can cause severe damage to cardiomyocytes and suppress cardiac function (19).Wherears IL-10 is an anti-inflammatory cytokine which protects cardiac function through inhibition of TNF-α production and down regulation of IL-6 mRNA (20).Differences in the genetic regulation of inflammatory processes might partially explain why some people but not others develop the disease and why some develop a greater inflammatory response than others. Accordingly, common gene polymorphisms that control high production of inflammatory molecules have been associated with atherosclerosis, and good control of inflammation might play a protective role against atherosclerosis (21-23). Accordingly,  Girndt M et al  showed that the low IL-10 producer -1082 AA genotype was associated with elevated levels of serum CRP and was predictive for a higher cardiovascular morbidity in patients undergoing dialysis compared with those with the -1082 GG genotype (52). It is, in fact, noteworthy that the -1082 GG genotype, which is associated with an increased production of IL-10 and has been associated with the possibility of reaching the extreme limits of human lifespan in Italian men,(26,27) was underrepresented in young and old patients with coronary heart disease, with the -1082 AA genotype being overrepresented.  Furthermore in patients with acute coronary syndromes, low admission levels of IL-10 in serum samples have been associated with an increased risk of cardiovascular events and high IL-10 levels with a decreased risk  (53). Smith et al showed that patients with angina pectoris had lower IL 10 serum level than those with stable angina indicating a ptotective role of the anti-inflammmatory cytokines (54). Althought these findings suggested that the IL 10 polimorphism might influence the risk for cardiovascular events, a recente study could not prove a predominant of low-producer genotype in patients with myocardial infarction (55). Finally, the revolution in the understanding of the pathophysiology of atherosclerosis has focused attention on inflammation and provided new insight into mechanism of disease. The clinical application of the concept that inflammation participates in atherosclerosis has stimulated the adoption of biomarkers of inflammation in risk prediction and other applications, as noted above. The example of inflammation in atherosclerosis illustrates rapid translation of basic science understanding to the clinic. Further studies, both in progress and on the horizon, will help evaluate the role of novel and emerging biomarkers in the clinical management of atherosclerosis and targeting of therapies. Although the circulating concentrations of several inflammatory mediators correlate with increased cardiovascular risk, few are ready for clinical practice. CRP attracts particular attention and has stood the test of time, although not all experts agree on its utility. As a downstream biomarker, CRP provides functional integration of overall upstream cytokine activation. Adiponectin, soluble CD40 ligand, IL-18 and MMP-9 are additional biomarkers that have emerged in the search for predictors of a primary adverse cardiovascular event based on clinical data supported by broad experimental evidence. In addition, CRP, sCD40L, and adiponectin may serve as targets for pharmacologic therapy.
With the exception of CRP, however, none of the established and emerging novel biomarkers for cardiovascular risk have demonstrated additive value to the Framingham risk score, and few have available commercial assays that achieve adequate levels of standardization and accuracy for clinical use.
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