CARDI-LYCEE

250mg____MAGNESIUM ASCORBATE

100mg____POTASSIUM ASCORBATE

025mg____MANGANESE ASCORBATE

010mg____ZINC ASCORBATE

025mg____CALCIUM ASCORBATE

100mg____BIOFLAVONOIDS/CITRUS PEEL POWDER

050mg____RUTIN

050mg____QUERCETIN

250mg____LYSINE

100mg____PROLINE

010mg____PYRIDOXYL-5-PHOSPHATE [B6]

050mg____MIXED TOCOPHEROLS

050mg____CO ENZYME Q-10

1070mg____________

The new protocol would also be to include L-carnitine, a natural compound stimulating fatty acid oxidation in the mitochondria. The dose would be 2 grams per day or 500 mg four times a day.
This recommendation comes from a study that was published in October of 2000 from Italian researchers at the University of Milan. (Dirtori Cr, et al: L-Carnitine Reduces Plasma Lipoprotein(a) levels in patients with hyper LP(a). Nutr Metab Cardiovas Dis 2000 Oct 10 (5):247-51.)
Angles-Cano ; Structural basis for the pathophysiology of lipoprotein(a) in the athero-thrombotic process. Braz J Med Biol Res 1997 Nov;30(11):1271-80.
Lipoprotein Lp(a) is a major and independent genetic risk factor for atherosclerosis and cardiovascular disease. The essential difference between Lp(a) and low density lipoproteins (LDL) is apolipoprotein apo(a), a glycoprotein structurally similar to plasminogen, the precursor of plasmin, the fibrinolytic enzyme. 
Lp(a) has the capacity to bind to fibrin and to membrane proteins of endothelial cells and monocytes, and thereby to inhibit plasminogen binding and plasmin generation. The inhibition of plasmin generation and the accumulation of Lp(a) on the surface of fibrin and cell membranes favor fibrin and cholesterol deposition at sites of vascular injury. 
Moreover, insufficient activation of TGF-beta due to low plasmin activity may result in migration and proliferation of smooth muscle cells into the vascular intima. These mechanisms may constitute the basis of the athero-thrombogenic mode of action of Lp(a).
Price KD; Price CS; Reynolds RD; Hyperglycemia-induced latent scurvy and atherosclerosis: the scorbutic-metaplasia hypothesis. Med Hypotheses 1996 Feb;46(2):119-29. 
Latent scurvy is characterized by a reversible atherosclerosis that closely resembles the clinical form of this disease. 
Acute scurvy is characterized by microvascular complications such as widespread capillary hemorrhaging. Vitamin C (ascorbate) is required for the synthesis of collagen, the protein most critical in the maintenance of vascular integrity. 
We suggest that in latent scurvy, large blood vessels use modified LDL--in particular lipoprotein(a)--in addition to collagen to maintain macrovascular integrity. By this mechanism, collagen is spared for the maintenance of capillaries, the sites of gas and nutrient exchange. 
The foam-cell phenotype of atherosclerosis is identified as a mesenchymal genetic program, regulated by the availability of ascorbate. When vitamin C is limited, foam cells develop and induce oxidative modification of LDL, thereby stabilizing large blood vessels via the deposition of LDL. The structural similarity between vitamin C and glucose suggests that hyperglycemia will inhibit cellular uptake of ascorbate, inducing local vitamin C deficiency.
de la Pena-Diaz A; Izaguirre-Avila R; Angles-Cano E; Lipoprotein Lp(a) and atherothrombotic disease. Arch Med Res 2000 Jul-Aug;31(4):353-9. 
High plasma concentrations of lipoprotein (a) [Lp(a)] are now considered a major risk factor for atherosclerosis and cardiovascular disease. This effect of Lp(a) may be related to its composite structure, a plasminogen-like inactive serine-proteinase, apoprotein (a) [apo(a)]. 
This structure endows Lp(a) with the capacity to bind to fibrin and to membrane proteins of endothelial cells and monocytes, and thereby inhibits binding of plasminogen and plasmin formation. This mechanism favors fibrin and cholesterol deposition at sites of vascular injury and impairs activation of transforming growth factor-beta (TGF-beta) that may result in migration and proliferation of smooth muscle cells into the vascular intima. 
Misra A; Risk factors for atherosclerosis in young individuals. J Cardiovasc Risk 2000 Jun;7(3):215-29. 
Atherosclerosis starts in childhood, and is accelerated in some individuals. A cluster of clinical and biochemical factors constitute the risk profile for many of them, perhaps most important being metabolic insulin resistance syndrome. 
Insulin resistance and its components for children and adolescents, especially obesity and dyslipidemia, are generators of hypertension, glucose intolerance and complications of atherosclerosis in adulthood. Some individuals are genetically predisposed, particularly those with the family history of such disorders. 
For many subjects, there is 'tracking' of metabolic and lifestyle factors from early age to adulthood. Several new risk factors of atherosclerosis (e.g. level of lipoprotein (a), procoagulant state, hyperhomocysteinemia, low birth weight and adverse in-utero environment, and possibly inflammatory markers) are current and potentially future areas of research concerning children and young individuals.
Heart Technology
The Heart Technology Lp(a) Binding Inhibitor is used for the following purposes: 

· Dissolve atherosclerotic plaque by inhibiting the binding of Lp(a) to the arterial wall 

· Relieve the pain of Angina Pectoris 

· Reduce likelihood of blood clotting, heart attack or stroke 

· Strengthen the cardiovascular system by increasing the formation of collagen 

· Increase heart and other muscle strength and stamina 

· Reduce blood and tissue lipids (fats) and cholesterol 

· Replace the missing "stress" hormone 

· Increase antioxidant intake and activity to slow aging 

· Help natural immunity against bacterial, viral, and fungal diseases, including antibiotic-resistant strains 

· Promote overall health and the feeling of well being 



· Dissolve atherosclerotic plaque by inhibiting the binding of Lp(a) to the arterial wall. According to the Pauling/Rath Unified Theory, and supported by US Patent #5,230,996, Lp(a) binding inhibitors increase the blood flow as plaque in the arterial wall dissolves. The patent identifies lysine, lysine analogs, e.g. proline, and vitamin C as Lp(a) binding inhibitors. These substances in concentration begin a chemical process that reverses the occlusion making the artery better able to dilate as needed. It has long been recognized that ascorbic acid (vitamin C) is in some way related to atherosclerosis. One of the great medical discoveries was of the Lysine Binding Site (LBS) on the wall of blood vessels. These binding sites are created by lesions (injury) and attract Lp(a) cholesterol which form the initial plaque deposits. Pauling and Rath put these two independent findings together and theorize that a vitamin C deficiency in human beings leads to the formation of lesions that cause Lp(a) based plaque to form. Pauling said, "Knowing that lysyl residues are what causes lipoprotein(a) to get stuck to the wall of the artery and form atherosclerotic plaques, any physical chemist would say at once that the thing to do is prevent that by putting the amino acid lysine in the blood to a greater extent than it is normally. You need lysine to be alive, it is essential: You have to get about 1 gram a day to keep in protein balance, but you can take lysine, pure lysine, a perfectly non toxic substance in food , as pills, which puts extra lysine molecules in the blood. They enter into competition with the lysyl residues on the wall of arteries and accordingly count to prevent Lp(a) from being deposited, or even will work to pull it loose and destroy atherosclerotic plaques ". Recent research at the University of Chicago discovered a new Lp(a) binding site, the Proline Binding Site, and reports that the amino acid proline may inhibit the binding of Lp(a) up to ten times more effectively than lysine in the test tube. The Lp(a) in Rhesus monkeys only binds to the proline binding site, so only proline, not lysine, can be predicted to have anti-plaque effect in these monkeys. Human Lp(a) has an affinity for both the lysine and proline binding sites. 

· Relieve the pain of Angina Pectoris. Chest pain is the one symptom of heart disease that many people have prior to heart attack. This pain is a signal that the heart muscle needs more nutrients and oxygen. That oral vitamin C and lysine can reduce Angina Pectoris pain is documented by case reports, and this effect has been reported ever since Linus Pauling began recommending high dosage lysine and vitamin C in 1991. For decades doctors have recommended Nitroglycerin for Angina, not knowing why or how this substance relieves the pain. Now they do. Nitroglycerin helps create a short lived molecule in the body, Nitric Oxide (NO). NO dilates arteries, improving blood flow, and as a result Angina pain is temporarily relieved. Vitamin C/lysine work differently to relieve the pain by improving blood circulation, not by dilating arteries. Although evidence to date is largely anecdotal, there are now some studies that document this effect. Reduction in chest pain has been reported so consistently, and the substances involved are so safe , that even the great scientist Pauling said that an expensive study should not be required before people should be advised to take vitamin C and lysine. 

· Reduce likelihood of blood clotting, heart attack or stroke. Vitamin E also plays a pivotal important role in the inhibition of platelet aggregation. Platelets aggregate because arachidonic acid is converted into pro-aggregatory thromboxanes; this conversion is an oxidative process responsive to vitamin E treatment. The ability of vitamin E to inhibit platelet aggregation is vitally important, as excessive, uncontrolled platelet aggregation is now acknowledged to be a primary causative factor in myocardial infarction. An ancillary mechanism involves vitamin E's ability to block redox cycling of catecholamines -the net result being a diminution in abnormal sympathetic stimulation of the heart. Due to a recent Harvard study by Rimm, et. al., orthodox medicine now recognizes the importance of vitamin E as a preventive and treatment for cardiovascular disease. 

· Strengthen the cardiovascular system by increasing the formation of collagen. One important function of vitamin C is in the formation and maintenance of collagen, the basis of connective tissue, which is found in skin, ligaments, cartilage, vertebral discs, joint linings, capillary walls, and the bones and teeth. Collagen, and thus vitamin C, is needed to give support and shape to the body, to help wounds heal, and to maintain healthy blood vessels. Specifically, ascorbic acid works as a coenzyme to convert proline and lysine to hydroxyproline and hydroxylysine, both important to the collagen structure. The Pauling/Rath Unified Theory holds that it is the lack of collagen, caused by inadequate vitamin C intake, that reduces the structural integrity of human blood vessels. Weakened veins and arteries are susceptible to lesions, especially in stressful areas where blood vessels are stretched. These lesions result in the formation of atherosclerotic plaques, commonly called heart disease. Heart technology contains the three basic collagen building blocks, vitamin c, lysine and proline, that the body needs to abundantly create the collagen molecule. 

· Increase muscle strength and stamina The human heart is our hardest working muscle. L-Carnitine, coenzyme Q10, magnesium, and vitamin E all interact in the mitochondrial generation of energy. Carnitine carries fats across the inner membrane for beta-oxidation. Coenzyme Q10 is the key factor in the electron transport system. Magnesium is an essential cofactor for many of the enzyme systems which support energy production. Moreover, it is required for ATP stability, as ATP is synthesized as the magnesium complex. Vitamin E is in the membrane where it can scavenge the free radicals generated by the electron transport system. L-carnitine (the rate determining factor in beta oxidation) increases ATP generation via its effects on beta oxidation, as well as its role in the removal of acetyl units from the mitochondria. The latter process is important because accumulation of acetyl units is known to inhibit various parts of the respiratory process. Other important actions of L-carnitine include vasodilatation of the blood vessels and increased ability to sustain cardiac contractions. Coenzyme Q10 is an integral part of the electron transport system, and hence regulates the ATP-generating capabilities. In addition to its well-known role in carrying electrons, recent studies have shown that coenzyme Q10 transports protons for the proton gradient used to drive oxidative phosphorylation. The latter, of course, is required for ATP synthesis. Thus, coenzyme Q10 plays a pivotal role in all energy generating systems. All organisms with an Electron Transport System have an absolute requirement for coenzyme Q10. Both animal and human studies have unequivocally proven the beneficial effects of supplementary coenzyme Q10 in numerous types of heart disease, as well as hypertension and stroke. (Heart Technology does not contain any minerals. Magnesium, a mineral, is not well tolerated by many people, so consumers are encouraged to supplement Heart Technology with ample amounts of supplemental magnesium to suit their metabolism.) 

· Reduce blood and tissue lipids (fats). Ascorbic acid also helps thyroid hormone production, and it aids in cholesterol metabolism, increasing its elimination and thereby assisting in lowering blood cholesterol. Supplemental L-carnitine has been well- documented to reduce blood and tissue lipids, which is associated with a reduced risk of developing heart disease. Lipids provide 60-80% of the metabolic energy required by the heart, which explains why such high levels of L-carnitine are stored in cardiac muscle. Moreover, interference with fatty acid oxidation can have dire consequences on myocardial function. Cognizance of L-carnitine's import has led to numerous investigations, the results of which have documented its cardiovascular benefits in both animals and humans. Carnitine is perhaps best known for its lipid-lowering activity, specifically, its ability to rapidly and markedly decrease plasma triglycerides and increase HDL (good) cholesterol. 

· Replaces the missing "stress" hormone. Vitamin C also aids the metabolism of tyrosine, folic acid, and tryptophan. Tryptophan is converted in the presence of ascorbic acid to 5-hydroxytryptophan, which forms serotonin, an important brain chemical. Vitamin C also helps folic acid convert to its active form, tetrahydrofolic acid, and tyrosine needs ascorbic acid to form the neurotransmitter substances dopamine and epinephrine. Vitamin C stimulates adrenal function and the release of norepinephrine and epinephrine (adrenaline), our stress hormones; however, prolonged stress depletes vitamin C in the adrenals and decreases the blood levels. 

· Increase antioxidant intake and activity. Vitamin C is an antioxidant vitamin. By this function, it helps prevent oxidation of water-soluble molecules that could other-wise create free radicals, which may generate cellular injury and disease. Vitamin C also indirectly protects the fat-soluble vitamins A and E as well as some of the B vitamins, such as riboflavin, thiamine, folic acid, and pantothenic acid, from oxidation. Ascorbic acid acts as a detoxifier and may reduce the side effects of drugs such as cortisone, aspirin, and insulin; it may also reduce the toxicity of the heavy metals lead, mercury, and arsenic. Vitamin E - the major lipid-soluble antioxidant. A substantial body of evidence has accumulated on vitamin E's therapeutic as well as preventive actions against diseases of the heart and blood vessels. Supplemental vitamin E, for example, is known to decrease LDL oxidation, which reduces macrophage-mediated (inflammatory) damage to endothelial cells, thereby preventing the production of foam cells and plaque which are characteristic of atherosclerosis. By blocking inflammation, vitamin E acts as a primary defense against cardiovascular diseases. 

· Help natural immunity against bacterial, viral, and fungal diseases, including antibiotic-resistant strains. Vitamin C is being shown through continued research to stimulate the immune system; through this function, along with its antioxidant function, it may help in the prevention and treatment of infections and other diseases. Ascorbic acid may activate neutrophils, the most prevalent white blood cells that work on the front-line defense in more hand-to-hand combat than other white blood cells. It also seems to increase production of lymphocytes, the white cells important in antibody production and in coordinating the cellular immune functions. In this way also, C may be helpful against bacterial, viral, and fungal diseases. In higher amounts, ascorbic acid may actually increase interferon production and thus activate the immune response to viruses; it may also decrease the production of histamine, thereby reducing immediate allergy potential. M. Levine's team at the National Institute of Health, as reported in SCIENCE, have suggested that their research indicates vitamin C is a potential weapon against antibiotic resistant bacteria. 

· Promote overall health and the feeling of well being. According to Cheraskin, et. al., in THE IDEAL DAILY LYSINE INTAKE (1977) their data suggests that the healthier the subjects in their study, the greater the lysine intake. In 1992 Enstrom proved that 500 mg of vitamin C daily can extend life more than 5 years. Pauling estimated that the nutrients in Heart Technology in amounts much larger than the Recommended Daily Allowances (RDAs) might extend the period of really good health and well being 15 to 20 years. 

The individual components of the Heart Technology cocktail have been shown to be therapeutically effective; more importantly, it is practical, and hence patient compliance is not a problem. Heart Technology is completely safe, and no toxic side-effects have ever been reported (save for the laxative effect of ascorbic acid). The icing on the cake is that Heart Technology - in addition to being effective and safe - is very inexpensive as compared with currently prescribed drugs. Heart Technology's cost efficacy is even more impressive when compared to mechanical procedures (e.g., heart transplantation and bypass surgery) that are major contributors to the spiraling cost of health care. Heart Technology is effective, easy, and economical; what more could one possibly expect in clinical medicine? 

Average dosage: 2-3 tablespoons daily with multi-vitamin/mineral tablet plus magnesium 

The product offers the documented high-dose Linus Pauling Therapy , i.e. multi gram amounts of vitamin C, in the form Linus Pauling recommended, and lysine. The formula also contains the amino acid proline, carnitine, the antioxidant vitamin E, vitamin A and Co-enzyme CQ-10. Flavor is enhanced from the herb stevia. Vitamin B2 is used for coloring. 

ASCORSINE-9 adds more Cq-10, natural vitamin E plus taurine

One jar of the Tower HeartTechnology Lp(a)Binding Inhibitor contains a 30 day (30 servings) supply of the Linus Pauling Therapy. The product is a drink mix to be combined with 8 ounces of water (or juice) and combines the equivalent of more than 16 ordinary vitamin pills and amino acid capsules into a single serving to be mixed with 8 ounces of water and is well absorbed. 

Characterisation of lysyl hydroxylases in the collagen matrix: their role in health and disease

Collagen is the predominant organic matrix molecule in all tissues, and plays a crucial role in the maintenance of their structural integrity, especially for matrix-rich tissues such as bone, skin and cartilage. Defects in collagen synthesis and metabolism can lead to a number of clinically significant diseases, including osteoarthritis, osteoporosis and diseases associated with tissue fibrosis, such as cardiovascular disease and liver cirrhosis. One of the vital post-translational modifications essential for the formation of collagen cross-links is the hydroxylation of lysine residues in both the helical and non-helical (telopeptide) domains of the procollagen polypeptide. This project seeks to establish the role of lysyl hydroxylases (procollagen-lysine-2-oxoglutarate-5-dioxygenases) in the establishment and maintenance of a healthy collagen matrix by examination of their characteristics, specificities, developmental regulation and age-related changes. The role of mutations/deletions in the lysyl hydroxylase genes in disease, e.g. Ehlers-Danlos Syndrome Type VI, will also be examined.

In the early sixties, with the development of electron microscopy, Ross and Benditt (1962, 1965) observed in experimental scurvy a defective progression of labeled proline through the altered cysternae of the rough endoplasmic reticulum to the Golgi and the matrix. These results might be interpreted as impaired processing of collagen and storage of underhydroxylated molecules within the endoplasmic reticulum of fibroblasts. which were stimulated to synthesize collagen during wound healing in the absence of vitamin C. An enormous number of studies performed in the sixties demonstrated that the principal failure in wound healing during vitamin C deficiency is the scarce synthesis and secretion of collagen due to impaired hydroxylation of proline residues in collagen types I and III (Gould and Woessner, 1957; Gould, 1958).

Synthesis and maturation of interstitial collagens up to their final cross-linking into insoluble cross-banded fibrils is not the subject of this presentation, but it is necessary to mention some of the steps involved in the maturation of collagen molecules in order to understand the effects of vitamin C. Like the great majority of secreted proteins, procollagen molecules are synthesized in the rough endoplasmic reticulum and require posttranslational modifications before being extruded from the cell. However, collagen is a rather peculiar protein. First of all, the molecule is formed by three polypeptide chains that assume a specific helical conformation due to the high content of glycine which occupies every third position along most of the length of the three polypeptide chains. Moreover, collagen is characterized by the presence of hydroxyproline and hydroxylysine formed by specific hydrolases during the molecule assembly; furthermore, some of the hydroxylysine residues undergo O-galactosyl and O-galactosyl--glycosyl substitution. All these post-translational modifications are necessary in order for collagen to be secreted from the cells as procollagen.
Structure of the Collagen Chain: 

· One collagen chain is a triple helix, composed of three sub-chains, consisting of a total of about 1000 amino acids. 

· Hydroxyproline: Collagen chains all have the OH group added on Proline residues. 

· Hydroxylysine: College chains all have OH group added to Lys residues. 

· Contain Fructose disaccharide (Glucose + Galactose), hooked onto the Lysine residue. Glycosylated Lysines are unique to all collagens. 

· Every third residue is Glycine. It is the smallest, and it is the only residue that can fit in the pocket of the helix. Any point mutation replacing Gly will cause a kink in the chain and change the properties of the collagen. 

Tropocollagen: A soluble form of collagen that must be further processed to form a fiber. 

· It will form fibrils by using the quarter-stage overlap (three fourths of each helix chain overlapping). 

· collagen has a lot of post-translational modifications. One of them is the formation of cross-links between chains. The cross-links are formed between lysine and hydroxylysine. Hydroxylysine is essential to cross-linking. 

· Hyperextensibility of the skin: Failure to form cross-links due to no formation of hydroxylysine. 

Biosynthesis of Collagen: 

· Procollagen: The form of the individual chains inside the cell. They are soluble and still have their tails. 

· Procollagen has end-pieces called propeptides. 

· Tropocollagen: Outside the cell, the procollagen is first converted to tropocollagen. Once the propeptides are gone, self-assembly of the procollagens occurs. 

· The tropocollagen is then converted to a fiber, and then to a cross-linked fiber. 

· Prolyl Hydroxylase: Enzyme that converts proline to hydroxyproline. 

· This enzyme requires Vitamin C! Scurvy, Vit-C deficiency, results from no hydroxyproline. 

· Fe+2, O2, and alpha-ketoglutarate are also needed. Vitamin-C serves to keep Fe+2 in the reduced (+2) state. 

· Lysyl Hydroxylase: Enzyme converts lysine to hydroxylysine. 

· Requires the same cofactors as prolyl hydroxylase. 

· Lysine and Hydroxylysine, again, are the precursors of the cross-links. 

· Lysyl Oxidase: The enzyme that forms that cross-links between Lysine and Hydroxylysine. 

· It converts the OH groups on the hydrolysines to aldehydes. They then form cross-links, aldol condensations, with other aldehydes. 

	Introduction


	The extracellular matrix (ECM) is a complex structural entity surrounding and supporting cells that are found within mammalian tissues. The ECM is often referred to as the connective tissue. The ECM is composed of 3 major classes of biomolecules:  

1. Structural proteins: collagen and elastin. 
2. Specialized proteins: e.g. fibrillin, fibronectin, and laminin. 
3. Proteoglycans: these are composed of a protein core to which is attached long chains of repeating disaccharide units of glycosaminoglycans (GAGs) forming extremely complex high molecular weight components of the ECM. Proteoglycans are covered in the section on Glycosaminoglycans and Proteoglycans. 


Hyperhomocysteinemia and risk for cardiovascular disease
The increased risk for mortality from cardiovascular disease cannot be fully explained by traditional risk factors such as hyperlipidemia, smoking, hypertension and male sex. Hyperhomocysteinemia is being recognized as a serious, and independent risk factor for the development of atherosclerosis and thromboembolism66,67. 

Elevated homocysteine levels may occur as a result of inherited disorders that alter enzyme activity in the transsulfuration and remethylation pathways of homocysteine metabolism68. Alternatively, nutritional deficiencies of cobalamin (vitamin B12), folate or pyridoxine (vitamin B6) can result in blockade of homocysteine metabolic pathways, once these vitamins are essential cofactors for the enzymes in these pathways68. 

Homocysteine is an intermediate of methionine metabolism, which is closely related to the metabolism of thiol-containing compounds (cysteine, glutathione, some proteins), and to several one-carbon transfer reactions (methylations, formylations, carboxylations)69.
The unique source for plasmatic homocysteine is the catabolism of endogenous or exogenous methionine. Plasmatic homocysteine levels represent the sum of concentrations of free reduced homocysteine (2-3%), protein-bound homocysteine (70%) and its disulphide oxidized forms: dimeric homocystine and cystein-homocysteine dimers (~30%)70 (Figure 7). The reference values for human adults are in the range of 6 to 12mM. Values exceeding 16µM characterize hyperhomocysteinemia. Hyperhomocysteinemia can be further subclassified as mild, intermediate, and severe (Table 10). 
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