Hyaluronic Acid 
Restores elasticity and hydration to skin, giving it a more youthful appearance
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Reduces inflammation and pain
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Improves sleep quality, aiding in the natural repair processes during sleeping
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Improves joint lubrication and the cartilage structure of joints 
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Protects the retina of the eye from injury
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Supports the healthy structure of all body parts, providing resiliency, movement with less friction.   It is the natural "shock absorber"
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Helps regulate the repair process of any injured body tissue
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Acts as a powerful antioxidant for inflamed body tissue, protecting against repetitive wear strain and chronic degeneration 
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Provides structural integrity to the cellular matrix that inhibits bacteria and viruses from reaching cells
What is Hyaluronic Acid? 
Hyaluronic Acid (HA) is a key natural component of all connective tissue in the body. It declines with age and a deficiency causes numerous age-associated issues. It has a high ability to attract water and hold it in proper structure. HA also enables all body tissues to have resiliency, move without friction, and distribute loads (shock absorbers). Some specific body parts are made up of large amounts of HA:

1) The synovial fluid of all joints, providing lubrication and cushioning.

2) The eye, providing a cushion that protects the retina from damage (a shock absorber in case you get hit in the eye).

3) As the backbone of cartilage.

4) As a key structural factor in the epidermal layer of the skin (keeping skin more youthful).

In addition to all these important aspects of structure, HA also plays important roles in regulating the repair process of the human body and signaling genes to make new cells.1 Thus, a lack of HA not only causes problems with structural integrity (aches, pains, wrinkling, slow healing, too stiff, too easy to strain or pull something), it also causes problems being able to repair at all (the body loses control of the regulation of healing when HA is lacking). This is a key factor that sets the stage for the wear and tear of aging and all physical problems of structural deterioration. 
HA is also an antioxidant, protecting body tissue from free radical damage.2 It supports immune function by inhibiting germs and viruses from moving between cells and getting to cells.3,4

HA is normally synthesized on the surface of cells and then released into the space between cells, it is not in the diet in any appreciable amounts. Until now synthetic HA has been injected because it is a long chain of molecules that are not absorbable orally (it is commonly used for knee problems, wound healing, and cosmetic surgery5). A new breakthrough process has enabled natural hyaluronic acid to be enzymatically broken down to low molecular weights, enabling oral absorption, at a much more reasonable price than these costly synthetic injections. 

This is a tremendous advance in nutritional science, as HA is one of the oldest molecules in evolution. It is truly a survival molecule, as it adapts to and even regulates the repair needs of the human body. It is a great deal more than just a structural substance. This opens the door to potential healing and repair that has not previously been possible. To gain a better understanding of its amazing versatility and anti-aging properties lets take a closer look at how it works.

HA in the Healing Process
When there is damage to the body, whether on a large scale (like an injury or surgery) or on a cellular level (the wear and tear of doing too much) the first event is inflammation. Initially, inflammation is essential to the healing process, as it calls repair cells to the area(s) needing attention. HA is highly concentrated at any site of injury and enhances the ability of important healing cells to reach an injured area.6

Once the initial needed inflammation takes place then HA slows down the inflammatory process and starts the healing process in motion, not only acting as a regulator of the process but providing the needed structural material to form a matrix of new tissue.7

HA is especially important to cut or wound healing, again a prime survival need as the inability to heal skin results in germ invasion of the body. HA is highly concentrated in the skin, where it tells special skin cells (called keratinocytes) to get busy making new skin cells.7 If there is not enough HA in the skin then new skin cell growth is slowed, skin loses elasticity, heals slowly, and the skin loses moisture (the skin aging process in a nutshell). 

Finally, the more HA concentrated in the skin, the less likely the skin is to scar when it is healing. HA reduces unneeded collagen from depositing (forming the scar) because HA enables better healing to take place.8 This is why younger people heal better.

HA possesses a truly unique ability to parallel the exact healing needs of the body. This is a totally new approach, compared to the typical pain killers that block pain and healing at the same time. Obviously, current medications do not even begin to compare to the wisdom of human evolution. HA is a critical factor in healing and recovering from any physical trauma, a true survival nutrient. 

There is now considerable science that supports the structural and regulatory role of HA in the healing process.1 Although medical applications of HA have focused mostly on wounds, joint injections, and cosmetic skin applications (injecting under the skin to get rid of wrinkles), the principles of healing related to HA apply throughout the body (it is in all connective tissue). 

HA and Improving Sleep

Sleep is the primary repair time of the body. It has been our experience working with this supplement that sleep is significantly enhanced in terms of restful and restorative quality. Since it is known that HA declines with age, it stands to reason that a lack of HA may be a prime reason why individuals do not sleep deeply or as long as they get older. This means that HA has a place as a general anti wear and tear nutrient of great importance, especially when taken before bed. It is worth a try by anyone who does not sleep well or feel well rested.

Summary

The advent of natural Hyaluronic Acid ushers in the next generation of healing nutrition. It is one of the most fundamental molecules in human structure and survival, remaining intact throughout evolution.

HA concentrations throughout the human body decline with age. This results in changes to the skin that are undesirable from a cosmetic point of view. HA clearly has an ability to help skin, as a nutrient that not only hydrates the skin but also stimulates the production of new skin cells.

A lack of HA in body joints can set in process the progressive wear and tear leading to cartilage destruction and osteoarthritis. HA can open the door to healing because it provides the cushioning between the joints that then enables cartilage to restabilize, whereas a lack of HA causes pain in movement and keeps the joint chronically inflamed leading to progressive wear. 

HA has the ability to help with any dryness issue, including dry eyes. It also directly impacts the overall sense of flexibility and elasticity of a person. It enables a person to be more physically active without injury. It enables a person to recover better from exercise. It also directly acts as the overall "shock absorber" for the human body. For example, let’s say you take a fall. That impact is a jolt. If you have enough HA throughout your body the force of the fall is distributed more evenly and there is better direct cushioning. This greatly reduces the potential of injury or the severity of injury. Clearly, this is even a life threatening issue as one gets older.

HA is a welcome new tool in the appearance, fitness, regeneration, and overall structural health of the human body.

Precursors to Neurotransmitters:

brain levels of the individual precursors rise following oral or parenteral administration of the pure compound or the ingestion of certain foods. Precursor-induced increases in brain transmitter formation seem to influence a variety of brain functions and behaviors, which suggests that transmitter release has been enhanced. It now appears that these precursors may become useful as therapeutic agents for the treatment of selected disease states, wherein the disease is related to reduced release of transmitter. Examples of Parkinson's disease (tyrosine), myasthenia gravis (choline or phosphatidylcholine depression (tyrosine), and possibly abnormal appetite (tryptophan

A study was made of the effect of glycine given in doses approximating the physiological ones on the repair of processes in rat wound tissues. It was disclosed that in the early periods of wound healing, glycine administration leads to the increased content of cAMP and cAMP/cGMP ratio in the wound muscle and then in the granulation tissue, which appears to promote the intensification of the repair processes manifesting in the changes in tissue metabolism (DNA, collagen), in anti-inflammatory action, as well as in a more rapid maturation of the granulation tissue and wound reduction. It was also found that the doses of glycine tested do not affect the content of insulin and hydrocortisone in the blood of experimental animals.

Arginine-glycine-aspartic acid (RGD) peptide matrix is designed to promote dermal healing by providing a molecular scaffold that facilitates cell ingrowth and establishment of normal tissue architecture.
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Collagens are the major proteins of the extracellular matrix. The collagens are a family of highly characteristic fibrous proteins found in all multicellular animals. They are secreted by connective tissue cells, as well as by a variety of other cell types. As a major component of skin and bone, they are the most abundant proteins in mammals, constituting 25% of the total protein mass. The characteristic feature of a typical collagen molecule is its long, stiff, triple-stranded helical structure, in which three collagen polypeptide chains, called alpha chains, are wound around one another in a ropelike superhelix. Collagens re extremely rich in proline and glycine, both of which are important in the formation of the triple-stranded helix. Proline, because of its ring structure, stabilizes the helical conformation in each chain , while glycine is regularly spaced at every third residue throughout the central region of the chain. Being the smallest amino acid glycine allows the three helical chains to pack tightly together to form the final collagen superhelix.

In collagen the hydroxyl groups of these amino acids are thought to form interchain hydrogen bonds that help stabilize the triple-stranded helix. 

Glucocorticoid (GC) administration induces atrophy of skin, bone, and other organs, partly by reducing tissue content of glycosaminoglycans, particularly hyaluronic acid (HA].

Hyaluronic acid (HA; also called hyaluronan) is an ancient, highly conserved, extracellular glycosaminoglycan that serves many crucial physiologic functions, including barrier effects, tissue resilience and elasticity, control of cell proliferation and migration, wound healing, and organization of hyaluronan-binding molecules, such as hyalectin-type chondroitin sulphate proteoglycans, fibrinogen, and types I and VI collagen into macromolecular assemblies [1–6]. HA is found in nearly every tissue in vertebrates. Although the amount of HA in extracellular matrix is reduced in several human conditions, including cutaneous atrophy, aging, impaired wound healing, and possibly osteoporosis, the molecular control of tissue HA content is incompletely understood.

HA is synthesized by monomeric enzymes, called hyaluronic acid synthases (HASs), that use both sugar precursors, UDP-glucuronic acid and UDP-N-acetyl glucosamine, to assemble the glycosaminoglycan chain. The mode of synthesis is unique amongst macromolecules since it is proposed to occur at the plasma membrane, and during its synthesis the developing HA molecule is extruded directly into the extracellular space.

we sought to determine the effect of glucocorticoids (GCs) on the molecular regulation of HA synthases in skin and bone cells. GCs are widely used therapeutic agents with a serious side effect of reducing the tissue content of glycosaminoglycans, especially HA [9,20,21]. The resulting organ atrophy, particularly of skin and skeleton, produces substantial morbidity and mortality.

In the byosinthesis of glycosaminoglycans, UDP-glucose is utilized by two enzymes: UDP-glucose dehydrogenase which produces UDP-glucuronic acid (chondroitin sulphate precursor), and UDP-glucose 4'-epimerase which produces UDP-galactose (keratan sulphate precursor). The mechanisms regulating these two reactions have particular interest mainly considering that many connective tissues can modify its glycosaminoglycan production with aging; it is well-known that cartilage of young animals synthesizes almost exclusively chondroitin sulphate while cartilage of old animals synthesizes both chrondroitin sulphate and keratan sulphate.

What is Chondroitin Sulfate?

Chondroitin Sulfates are an important structural component of connective tissue.  They form part of a family of macromolecules that make up connective tissues including cartilage. These macromolecules, known as proteoglycans, are the integral substances for building and maintaining the ground substance or “glue” of connective tissue.  Connective tissue is made up of several different structures, the largest being collagen, which accounts for 50% of the structure, then proteoglycans that make up 30%.  The remaining 20% is chondrocytes, the cells which manufacture collagen and glycosaminoglycans[1].

The proteoglycans consist mainly of hyaluronic acid and glycosaminoglycans (GAGs) and form the framework for collagen, a tough ropy protein that physically connects the tissues and provides the tensile strength of cartilage.

Glycosaminoglycans are complex sugars (polysaccharides) consisting of repeating hexosamine disaccharide units.  Chondroitin sulfate consists of N-acetyl galactosamine alternates with glucuronic acid to form a disaccharide-repeating unit of polymer.  There are about 100 chondroitin sulfate glycosaminoglycan chains per proteoglycan subunit.

What does it [chondroitan sulfate] do?

Chondroitin sulfates are natural body lubricants which act like 'water magnets' to attract fluid into the proteoglycan molecules.  This fluid provides a 'spongy shock absorber' for the bones and also provides nourishment to the cartilage.

Through its action of attracting and holding water within cartilage, chondroitin sulfate gives cartilage its elasticity and fluidity.  Without it the cushioning at joints is weakened or lost causing pain and deterioration of the joint.  

Chondroitin sulfate is also an inhibitor of angiogenesis factor providing anti-inflammatory action.  In addition, chondroitin sulfate causes a decline in pro-inflammatory prostaglandins.  

Chondroitin sulfate is also an inhibitor of collagenase and proteolytic enzymes.  During the normal repair and replacement of damaged or worn connective tissue, collagenase enzymes play the role of chemical janitors, cleaning out the old to make space for the new.  During times of disease or trauma, however, the enzymatic breakdown of connective tissue can compromise an already marginal joint. 

In times of stress the constant synthesizing process often generates extremely large demands for building blocks of collagen and proteoglycans. If the raw materials (nutrients) for these building blocks are not available in the amounts required the synthesizing process is impaired and the cartilage loses its ability to replenish itself.

How does it work?

Supplemental chondroitin sulfate provides the raw materials that are essential for the synthesis of synovial fluid and the complete cartilage matrix including collagen, hyaluronic acid and  proteoglycans.

It has been shown to facilitate the growth of the proteoglycan structures, including the entire glycosaminoglycan cascade.  Glycosaminoglycans have a direct relationship to the degree of hydration or amount of water in body tissues, and are particularly important to the healthy functioning of articular tissue.  They also add elasticity and resiliency to skin and other connective tissues.  

Research has discovered that supplemental chondroitin sulfate has the following benefits:

· Decreases inflammation 

· Antithrombogenic and anti-clotting effects similar to those of heparin 

· Decreases serum LDL and VLDL levels 

· Has immunomodulating effects 

· Accelerates regeneration and repair of cartilage by stimulating chondrocytes (cartilage remodelling cells) and providing precursors for cartilage synthesis 

· Inhibits enzymes such as collagenases which degrade connective tissues 

· Stimulates secretion of synovial (joint) fluid 

Chondroitin sulfate has been proven to be a potent non-toxic supplement.  From available test results and research data, it appears to improve our overall states of chronic illness.  Daily use is recommended as a prophylactic and it is a great choice for minor injuries and discomfort due to exercise resulting in mild inflammation of the joints and muscles.  Chondroitin sulfate has been shown to protect existing cartilage from premature breakdown, while also stimulating the synthesis of new cartilage.  It also helps to remove arterial plaque.

Chondroitin sulfate works well together with glucosamine sulfate, synergistically stimulating cartilage repair and improved joint function.  Together they normalize the cartilage matrix, treating disease at a cellular level.
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