Hyaluronic acid:

Cytokines enhanced synthesis of hyaluronic acid by HMC, and the strongest effect was induced by IL-1. Effluent dialysate stimulates synthesis of hyaluronic acid stronger than 10% FCS. Effluent dialysate and IL-1 synergistically enhance synthesis of hyaluronic acid by HMC [human peritoneal mesothelial cells (HMC)]

cyclic AMP itself stimulates the mucopolysaccharide synthesis

Addition of cyclic AMP also caused a marked increase in hyaluronic acid synthetase activity within 2h and then increased hyaluronic acid production.

Glucosamine and Chondroitin Sulphates work synergistically.
Glucosamine and Chondroitin Sulphates can work synergistieally when taken together in stimulating cartilage production and helping control enzymes that cause cartilage to breakdown. They "jump-start" the production of key elements of the cartilage matrix, and then protect them. Glucosamine and Chondroitin sulphates stengthen the body's natural repair mechanisms.

In order to quality as a chondroprotective agent a compound must be able to:
1. Enhance cartilage cell macromolecule synthesis (glycosaminoglycans, proteoglycans, collagens, and proteins)
2. Enhance the synthesis of hyaluronan.
3. Inhibit the enzymes that degrade the cartilage cell macromolecules.
4. Mobilise thrombi, fibrin, lipids, cholesterol deposits in synovial spaces and blood vessels in surrounding joints.
5. Reduce join pain
6. Reduce synovitis

No supplement working alone can achieve all of these, but Glucosamine and Chondroitin working together can. Clinical studies have shown that Glucosamine can accomplish objectives 1, 3, 4, 5 and 6. Their overlapping abilities explain why Glucosamine and Chondroitin combination synergistically is a chondroprotective agent.

Glucosmine Sulphate
Glucosamine sulfate is a naturally-occurring amino acid sugar which is the building-block of the ground substrate of the articular cartilage, the proteoglycans. Glucosamine is the preterential substrate and a stimulant of proteoglycan synthesis and inhibits proteoglycan degradation. Clinical trial (1, 6, 8) have demonstrated that glucosamine provides a safe and efficacious treatment of osteorthritis. Oral glucosamine treatment produces significant improvement of pain, joint tenderness and swelling as well as in restriction of movement.

Research has found that Glucosamine is the key precursor for all the various sugars found in the GAG's, it has a stimulatory effect on mucopolysceharide synthesis that increases the rate of formation of extracellular cartilage matrix, as suggested by in vitro studies.

The active role of Glucosamine Sulphate in the cartilage metabolism is potentiated by a substantial amount of sulphate, which is another important component in the structure of proteoglycans.

Glucosamine sulfate is not an analgesic and take several weeks before symptomatic relief can be obtained. Osteoarthritic disorders are frequently treated with non steroidal anti-inflammatory drugs which are usually quickly effective against pain, however these drugs do not cure the underlying degenerative disorder. On the contrary, the metabolism of the cartilages may even be impaired. Conversely, therapy with glucosamine sulphate tends to normalisethe metabolic disorder and, to a certain extent, and is able torestore the functional ability of the joints. Glucosamine Sulphate is certain extremely well tolerated, has no contra-indications and has no interactions with other drugs.


Chondroitin Sulphate
Chondroitin helps attract fluid into the proteoglycan molecules. This is important for two reasons; the fluid sweeps nutrients into the cartilage and the fluid acts as a spongy shock absorber.

Chondroitin has been shown to protect existing cartilage from premature breakdown. It does this by inhibiting certain enzymes that destroy cartilage and that prevent the transport of nutrients.
In aging osteoarthritis, chondroitin sulphate content of articular cartilage decreases.

Glucosamine for Wound Healing
The rapid production of hyaluronic acid by fibroblasts in the early stages of wound healing may be of crucial importance as hyaluronic acid stimulates the migration and mitosis of mesenchymal and epithelial cells. Increased levels of hyaluronic acid is associated with brisker healing and reduced scarring. Glucosamine availability appears to be a rate-limiting factor hyaluronic acid synthesis. Thus the administration of adequate amounts of glucosamine by mouth during the first few days after surgery or trauma can be expected to enhance hyaluronic acid production in the wound, promoting swifter healing and possibly diminishing complications related to scarring.
 The relative rates of synthesis of chondroitin 4-sulfate, chondroitin 6-sulfate, and hyaluronic acid by intact 8-day chick embryo vertebral cartilage are found to be influenced in complex fashion by varying concentrations of D-glucosamine the culture medium.

· Demonstration that both human and murine hemopoietic stem cells synthesise and express hyaluronic acid. 

· Demonstration that hyaluronic acid synthesis is up regulated in leukaemia.

To understand glucosamine's role, it is important to understand joint structure and disease. Cartilage in the joints, called articular cartilage, acts as a shock absorber to cushion the blows of daily wear and tear. Articular cartilage is made of a unique connective tissue that consists of collagen and proteoglycans. Collagen is a strong, fibrous, insoluble protein. Proteoglycans are large, carbohydrate-rich protein chains made up of 95 percent polysaccharides and 5 percent protein called glycosaminoglycans (GAGs). GAGs are composed of repeating two-sugar units (disaccharides) that contain glucosamine sulfate and other amino sugars. Bathing the articular cartilage is synovial fluid, which contains many substances including its chief component, hyaluronic acid. Hyaluronic acid forms the backbone of other proteoglycans and is responsible for the high viscosity of synovial fluid and its lubricating and shock-absorbing properties. 1 As well, synovial fluid provides nutrition for the joint cartilage. 

Osteoarthritis is caused by age-related cartilage breakdown as well as by metabolic changes including the secretion of cartilage-degrading enzymes that destroy collagen and proteoglycans. The proteoglycan that is depleted more than others is hyaluronic acid

A. Glycosaminoglycans: Polysaccharide component of ground substance. Composed of repeating disaccharide units (a hexosamine and a uronic acid) existing either as a single chain or linked to a core protein.

B. Hyaluronic acid: A single, long chain of disaccharide units, usually glucuronic acid or iduronic acid linked to D-glucosamine or D-galactosamine. Found in synovial fluid, cartilage, vitreous humor.   Proteoglycans: Molecules composed of disaccharide chains linked to a core protein molecule. They differ on the basis of the composition of sugars making up the disaccharide repeat unit. 
  

· chondroitin sulfate: Cartilage, bone,cornea,skin,aorta,notochord. 

· heparan sulfate: Aorta,lung,liver,basal lamina. 

· dermatan sulfate: skin,tendon, aorta 

· keratan sulfate: cornea,cartilage.  

· Proteoglycan aggregates: Enormous molecules created by linking proteoglycans to a hyaluronic acid core by linker proteins. 

B. Glycoproteins:Fibronectin: A dimeric molecule with paired epitopes binding cell surface receptors, hyaluronic acid, heparin and collagen. Plays a role in cell-cell and cell-substrate attachments. Cancer cells do not synthesize fibronectin. 
Laminin: Found in basil lamina where it mediates epithelial cell adhesion to collagen. 
Chondronectin: Found in cartilage where it mediates attachment of chondrocytes to collagen (Type II). 
  

II. Protein Fibers:

A. Collagen: Most abundant protein of the human body (30% of dry weight). 

Type I: Most abundant and widespread collagen. 
Type II: Found mostly in hyaline and elastic cartilage 
Type III: Makes up the collagenous component of reticular fibers. 
Type IV: Found in basal lamina underlying epithelial cells. 
Type VII: Connects the basal lamina to underlying lamina propria. 

Collagen Synthesis
1. Synthesis of collagen monomer (pre-procollagen) into RER. 

2. Hydroxylation of proline and lysine while in RER. 

3. Glycosylation of hydroxylysine (variable) and assembly into procollagen (triple helix) moleculer complex. 

4. Export of procollagen. 

5. Digestion of amino and carboxyl terminal domains by procollagen peptidase to form tropocollagen. 

6. Fibril assembly and subsequent stabilization by lysyl oxidase. 

B. Reticular Fibers: Extremely thin fibers, mostly composed of collagen III, forming a reticular (mesh-like) network. Stained with silver salts or PAS staining. Support many cellularized organs such as glands, lymph nodes and the liver. 

C. Elastic fibers: Thin fibers or fenstrated sheets of elastin giving elastic properties to tissues which must return to their initial shape after deformation (lung,skin,bladder). 

Elastic fibers develop by a three step pathway, 
first being generated as fine oxytalin fibers composed of fibrillin. 
Elastin is added, forming elaunin fibers, and finally 
further addition of elastin and microfibrils generates mature elastic fibers. 

III. Connective Tissue Cells
Fibroblasts: Most common connective tissue cell type. Responsible for the synthesis collagen and glycosaminoglycans. Also involved in wound contraction and repair. 
Fibrocyte: a mature or dormant fibroblast which can revert to fibroblast form when wounding occurs. Characterized by elongated "spindle" shape. 
Macrophages: Large, long-lived phagocytotic cells whose major function is to ingest and destroy particulate matter. Characterized by an eccentric, lobed nucleus and granular cytoplasm. Major function is the injection of particulate material such as cellular debris. 

Mast cells: Large cells with an extensive cytoplasm filled with large granules. These granules contain heparin , histamine and other compounds which are released during immune responses and cause tissue inflammation. 

Plasma cells: Small cells responsible for antibody synthesis, characterized by an enlarged granular nucleus and basophilic cytoplasm. 

Adipose cells: connective tissue cells specialized for fat storage. White adipose tissues contains cells consisting of a single large non-membrane bound lipid droplet and a displaced nucleus. Brown adipose tissue (also multilocular adipose tissue) is found in immature and hibernating mammals; its cells contain multiple membrane bound lipid vesicles. 
  

by combining agents, all criteria can be met. This is exemplified in the combination of glucosamine and chondroitin sulfate. When used together, the effects of these 2 compounds combine to: 
1. stimulate the metabolism of chondrocytes and synoviocytes; 

2. inhibit degradative enzymes; and 

3. reduce fibrin thrombi in periarticular microvasculature.

Providing both compounds together is therefore more beneficial than supplying either separately. 
thyroid hormone excess stimulates proteoglycan synthesis in normal human skin fibroblasts

The main changes are therefore in the deeper layers of the skin, especially the dermis. One of the biological causes is the major change in the collagen metabolism. Collagens are the main component of skin, accounting for around 60% of its dry substance (1). If, as a measure of synthesis activity, the mRNA of the fibroblasts of a group of young subjects is studied in comparison with that of an older group, it is found that for procollagen type I, for example, synthesis activity in the older group has decreased by approx. 60% (2). Moreover, the synthesis rate of collagenases increases (2). It thus appears that not only is less collagen synthesized with increasing age but the collagen that is present is degraded more rapidly. As a consequence of these two effects together, the collagen content decreases on average by 1% per year as we grow older

collagen-degrading enzymes known as collagenases or matrix metalloproteinases (MMPs).

These harmful enzymes cleave collagen, the main component of the skin's connective tissue and thus cause wrinkles to form prematurely.

Hyaluronan in both articular tissues and synovial fluid plays a critical role in contributing to joint homeostasis and maintaining normal function. It has been recognized for many years that in osteoarthritis the molecular weight and concentration of hyaluronan is diminished.

Many of the following conditions commonly occur in conjunction with each other and all have been linked to magnesium (Mg) deficiency.  
· Fibromyalgia 

· Hearing Loss 

· Hypercalciuria 

· Keratoconus 

· Migraines 

· Mitral valve prolapse 

· Muscle Contractions and Cramps 

· Myopia 

· Nystagmus 

· Osteoporosis and Osteopenia 

· Premature Birth 

· Rachitic Skeletal Features: 
	· Pectus Excavatum 

· Pectus Carnitum 

· Hypermobility 

· Pes Planus (Flat feet) 

· Bowed Limbs 
	· Bulging Foreheads 

· Beaded Ribs 

· Scoliosis 

· Fractures 

· Acetabuli     Malformations 


· Scar Formation 
· Seizures 

· TMJ  
	Advanced C Skin Hydration Complex

	Ingredients:
Water, Hyaluronic acid, Proline, Glycine, Pomegranate extract, Phenoxyethanol.


The Extraordinary Function of Joint Cartilage
One of the extraordinary functions of articular cartilage is its ability to replenish its major compounds in response to the mechanical forces placed on it. Cartilage is composed of specialized cells, called chondrocytes, surrounded by a gelatinous matrix of collagen and proteoglycans. This matrix of immense molecules gives cartilage its property of resilience and elastic strength. 
Collagen, a tough protein that physically connects the tissue, provides the elastic strength.
The water-structuring properties of proteoglycans provide the compressive resilience. Proteoglycans consist mainly of hyaluronic acid "the glue" that holds cells and glycosaminoglycans (GAGs) together.
Hyaluronic acid is responsible for the normal high flexibility of synovial fluid. 
Cartilage replenishes its major components by manufacturing and remodeling tremendous amounts of collagen and proteoglycans. This constant and ongoing process often generates extremely large demands for theses building blocks.
www.figuerola-laboratories.com
If the raw materials (nutrients) for these building blocks are not available in the amount required, the synthesizing process is impaired and the cartilage looses its ability to replenish itself. 
What is JointSaver®?
JointSaver® is the first (and only) 100% Pure Regenerex-MP™, full spectrum Joint Nutraceutical, guaranteed to help Rebuild, Repair, Renew, and Regenerate Articular Cartilage while lubricating and maintaining Healthy Joint function. JointSaver® (Regenerex-MP™) is a unique proven formulation of 100% pure pharmaceutical grade ingredients that combines 100.5+% Pure Glucosamine HCL, 99.9+% Pure Low Molecular Weight Chondroitin Sulfate, 99.9+% Pure MSM (Methylsulfonylmethane), 100% Pure SAMe (S-Adenosylmethionine), 99.9% Pure GlycoElatin™ (Collagen Complex), naturally contains all of the Amino Acids [alanine, arginine, asparagine, aspartic acid, cysteine, glutamic acid, glutamine, glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine, and valine], 100% CGMP (Cartilage Matrix Glycoprotein), plus 8 antioxidant Vitamins and Minerals; ensuring maximum assimilation and utilization of active ingredients.

SAMe (S-Adenosylmethionine) is an important physiological agent formed in the body by combining the essential amino acid methionine with adenosyl-triphosphate (ATP). It is also required in the manufacture of all sulfur-containing cartilage components. A deficiency of SAMe in the joint tissue, just like a deficiency of Glucosamine, leads to loss of the gel-like nature and shock-absorbing qualities of cartilage. Recent studies involving rheumatologic and orthopedic medical centers advocate that SAMe may increase flexibility and strength to joints and connective tissues, while enhancing the body's natural ability to control inflammation.
GlycoElastin™ (Collagen Complex) is a proteinaceous substance, which is literally the "super glue" that holds cartilage together. It is naturally rich in Glycosaminoglycans (GAGs), such as Glucosamine Sulfate; naturally contains 12% Hyaluronic Acid, a powerful anti-inflammatory constituent; naturally contains 20% ultra-low molecular weight Chondroitin Sulfate, allowing for higher absorption; naturally contains all of the Amino Acids [alanine, arginine, asparagine, aspartic acid, cysteine, glutamic acid, glutamine, glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine, and valine], and naturally contains a newly discovered antioxidant proteoglycan called Cartilage Matrix Glycoprotein (CGMP). It provides the structural support of healthy joints by promoting new cartilage synthesis and by reducing oxidative damage to the joints. GlycoElastin™ helps provide elasticity to joints and serves as a shock absorber therein.

N-Acetyl Glucosamine (NAG), an amino sugar. NAG and glucuronic acid make up hyaluronic acid, a skin tissue component that is millions of units long. Random coils of hyaluronic acid combine with 1,000 times their weight in water and act as a gel to keep tissue hydrated. When hyaluronic acid is intact and functioning normally, it protects the skin and nerves. 

 Conversely, when hyaluronic acid breaks down, the whole tissue collapses, and thins, making the nerves more accessible to pain-producing molecules. The pieces of hyaluronic acid that result from this degradation attract blood vessels to the area, and an inflammatory state results. 
NAG is an NMF in skin cuticles 
Nag is a substance in the body that maintains the function and shape the cells

NAG is a representing natural amino acid contained not only in glucosamino-glucan but existing in glycoprotain and glycolipids, all of which are important for and distributed widely in the human living body. The distribution is typically observed in skin tissue, connective tissue, and fluid of the joints. NAG in skin tissue is an essential substance providing NMF (natural moist- urizing factor) which adjust the moisture content in cuticles.  The fact that NAG already exist in the human body assures its effectiveness and safety.

Two major building blocks for cartilage synthesis are glucosamine and chondroitin. 

1. Glucosamine is responsible for the synthesis of hyaluronic acid and glycosaminoglycans within the joint.
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Chondroitin, while being one of the major gylcosaminoglycans, also acts to inhibit degradative enzymes that promote the breakdown of cartilage. 

the essential nutrients required for connective tissue maintenance and regeneration.
Glucosamine HCl - Stimulates the synthesis of synovial fluid and the complete cartilage matrix including collagen and proteoglycans. It's a major building block of proteoglycans and strengthens your body's natural repair mechanisms.

Chondroitin Sulfate - In addition to being the major glycosaminoglycans (GAGs) found in cartilage, provides protection by inhibiting degradative enzymes. It's a long chain of repeating sugars that helps attract fluid into the proteoglycan molecules which helps act as a shock absorber.

Manganese - Must be present for the biosynthesis of proteoglycans to occur.

Ascorbate - A necessary cofactor for proteoglycan synthesis.

The healthy aging benefits of Hyaluronic acid were recently heralded in an ABC News special.  Reporters visited the village of Yuzurihar, Japan, where 10 percent of the population are age 85 years and older, 10 times the American norm.  The ABC News special declared that "The residents of Yuzurihara are not only living longer, but they are also quite healthy."
The health secret of this Japanese village is reported to be the native sticky starches from sweet potatoes, sticky potatoes and gelatinous root vegetables grown on its hilly terrain, that promote the synthesis of Hyaluronic acid.  
The provision of flavonoids, such as grape seed extract that inhibits the enzymes (hyaluronidase) that breaks down collagen, along with Hyaluronic acid, would be an ideal way of maintaining healthy veins in the legs.  The addition of grape seed extract has been shown to normalize Hyaluronic acid production.  

Substances in plants known as bioflavonoids (grape seed extract, blueberry, cranberry, quercetin, rutin from buckwheat, citrus bioflavonoids, milk thistle) inhibit the production of Hyaluronidase, the enzyme that breaks down collagen.  Bioflavonoids also inhibit the reproduction of viruses in test tubes.  But when hyaluronidase, the enzyme that breaks down collagen, is added, the protective properties of these plant pigments disappears.  Iron binding agents, such as bioflavonoids and IP6 rice bran extract, may protect collagen from breakdown.

	MATRIXX™

(Natural support for Joint and Connective Tissue)


The Possible Benefits Of Matrixx™, A Dietary Supplement 

· May support elastin and glycosaminoglycans components of connective tissue 

· Provides key "building blocks" of connective tissue 

· May help support vascular perfusion of joints and connective tissue 

· May help to modulate free radical and inflammatory process that negatively affect cartilaginous tissue and connective tissue production and maintenance 

· May help to stabilize and protect connective tissue 

· May accelerate connective tissue repair and wound healing

Description
Matrixx™ is a formula specifically designed to support the elastin and glycosaminoglycans components of connective tissue. The term connective tissue refers to the various types of tissue that make up the joints, tendons, ligament, vasculature, even the "web" that holds all cells together. Matrixx™ contains the building blocks of connective tissue including key nutrients that are difficult to obtain, even in the highest quality of diets, and includes both glucosamine sulfate and n-acetyl-d-glucosamine, vital minerals and key amino acids. Hawthorne extract supports blood and lymphatic flow, which carry additional nutrients in the formula to areas where they are needed to support the production of healthy connective tissue, or to be used by the body during the inflammatory process.

Hawthorne berry contains flavonoids and OPC's (oligomeric proanthocyanidins) which promote connective tissue stability and antagonize the actions of the enzyme elastase, which breaks down connective tissue. Hawthorne also has vasodilatory and circulatory stimulating effects, which help bring nutrients to tissue and remove waste products from localized areas, such as areas of injury or inflammation. This is especially important in cartilage, which is largely avascular and receives its blood supply through diffusion. Furthermore, flavonoids activate proline hydroxylase, and enzyme necessary for health collagen biosynthesis.

L-Proline and L-Lysine and Vitamin C are two amino acids and one vitamin central in connective tissue health. Proline is a major building block of the connective tissue proteins collagen and elastin. One forth to one third of the collagen reinforcement rods, for example, are made up of proline. Therefore, it is easy to understand how important it is, for the optimum stability of our blood vessels and our body in general, to get an optimum amount of proline in our diet. Proline can be synthesized by the body, but the amounts synthesized are frequently too little, particularly in those at an increased risk of cardiovascular disease. Lysine is an essential amino acid, which means that the body cannot synthesize this amino acid at all. Lysine has the remarkable property of augmenting collagen synthesis while prevent inappropriate cross-link formation. Lysine, like proline, is an important building block of collagen and of other connective tissue molecules and its intake helps to stabilize the blood vessels and the other organs in the body. For optimum strength of the collagen molecules, their building blocks lysine and proline need to be biochemically modified to hydroxylysine and hydroxyproline. Vitamin C is the most effective biocatalyst to accomplish this "hydroxylation" reaction, thereby providing optimum strength to the connective tissue.

Trace Minerals play a central role in connective tissue health, therefore, key trace minerals are found in Matrixx™, such as silicon, boron, copper, zinc, and manganese.

Boron plays an exciting role in osseous health by supporting the regulation of vitamin D, phosphorus, calcium, magnesium and hormone levels, with a net effect of opposing osseous mineral loss and promoting osseous anabolism and protection. Lysyl oxidase (protein-lysine 6-oxidase) is a copper dependent enzyme (cupro-enzyme) that is essential for stabilization of extra-cellular matrixes, specifically the enzymatic cross-linking of collagen and elastin. Lysyl oxidase activity appears to be influenced directly by the amount of dietary copper over a wide physiological range of intakes, and therefore, copper is essential in connective tissue health. Zinc is required by over 3000 enzymes in the body for optimal activity, and many of these deal with nucleic acid synthesis, protein metabolism and connective tissue repair and maintenance.

Zinc, copper and manganese have been shown to induce the production of SOD (superoxide dismutase), which converts damaging superoxide free radicals into hydrogen, which is further catabolized by catalase to water and oxygen.

Glucosamine Sulfate and Condroitin Sulfate are substrates for the synthesis of GAG's (glycosaminoglycans or mucopolysaccharide) and PG's (proteoglycans), which are part of the basement membranes of connective tissue (e.g. skin and internal epithelia, intima and blood vessels, the heart valves, and lens and sclera of the eye, the synovial fluids and linings of joints) help form the "scaffolding" for protein and water chains and molecules that make up joints and connective tissue. They function in the homeostatic process of: cell adhesion, motility, aggregation tissue morphogenesis and renewal, growth factor effects, angiogenesis, and in inflammatory cascade modulation. It is the gel-like proteoglycans that give connective tissue its compressional strength and resiliency.

N-Acetyl-D-Glucosamine is one of the disaccharides that make up hyaluronic acid, a mucopolysaccharide that forms the back bone of proteoglycans and is a major component of synovial fluid and also acts as a free radical scavenger in synovial tissues.

Selenium and Vitamin E work synergistically in replenishing key antioxidant systems (e.g. glutathione and peroxidases) vital in inflammatory modulation and repair.

Magnesium and Calcium regulate cell trafficking of nutrients and wastes and help regulate cellular energy mechanisms vital for connective tissue maintenance and repair.

Bromelain is an enzyme derived from pineapple that has systemic proteolytic activity, which helps the body's repair mechanisms restructure and remodel connective tissue with an enhanced ability, at an accelerated rate. Bromelain also supports the regulation of inflammation.

Overall, Matrixx™ provides intelligent, comprehensive and sophisticated nutritional support to assist the body's maintenance and repair of connective tissue.

MARTRIXX™

2 Capsules Contain: 

· Vitamin C (as Ascorbic Acid) – 33 mg 

· Vitamin E (as D-alpha-Tocopheryl Acid Succinate) – 55 IU 

· Calcium (as Calcium Citrate) – 27 mg 

· Magnesium (as Magnesium Citrate) – 40 mg 

· Zinc (as Zinc Citrate) – 4 mg 

· Selenium (as Sodium Selenite/Selenomethionine) – 33 mcg 

· Copper (as Copper Sebacate) – 270 mcg 

· Manganeses (as Manganese Citrate) – 4.7 mg 

· Molybdenum (as Sodium Molybdate) – 330 mcg 

· Boron (as Boron citrate) – 1.2 mg 

· N-Acetyl-D-glucosamine – 6.7 mg 

· Chondroitin Sulfate – 130 mg 

· Glucosamine Sulfate – 500 mg 

· L-Lysine – 67 mg 

· L-Proline – 107 mg 

· Hawthorne (Crataegus oxyacantha) dried extract – 295 mg 

· Horsetail (Equisetum arvense) dried extract – 6.7 mg 

· Bromelain – 10 mg

Other Ingredients: Cellulose, magnesium stearate, ethyl vanillin
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