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Abstract 
Successful treatment of osteoarthritis must effectively control pain, and should slow down or reverse progression of the disease. Biochemical and pharmacological data combined with animal and human studies demonstrate glucosamine sulfate is capable of satisfying these criteria. Glucosamine sulfate's primary biological role in halting or reversing joint degeneration appears to be directly due to its ability to act as an essential substrate for, and to stimulate the biosynthesis of, the glycosaminoglycans and the hyaluronic acid backbone needed for the formation of proteoglycans found in the structural matrix of joints. Chondroitin sulfates, whether they are absorbed intact or broken into their constituent components, similarly provide additional substrates for the formation of a healthy joint matrix. Evidence also supports the oral administration of chondroitin sulfates for joint disease, both as an agent to slowly reduce symptoms and to reduce the need for non-steroidal anti-inflammatory drugs. The combined use of glucosamine sulfate and chondroitin sulfates in the treatment of degenerative joint disease has become an extremely popular supplementation protocol in arthritic conditions of the joints. Although glucosamine sulfate and chondroitin sulfates are often administered together, there is no information available to demonstrate the combination produces better results than glucosamine sulfate alone. (Alt Med Rev 1998;3(1):27-39) 
Glucosamine, which is formed in the body as glucosamine 6-phosphate (G6-P), is the most fundamental building block required for the biosynthesis of the classes of compounds, such as glycolipids, glycoproteins, glycosaminoglycans (formerly called mucopolysaccharides), hyaluronate and proteoglycans, requiring amino sugars. Because it is a component of all these compounds, it is an essential component of cell membranes and cell surface proteins as well as interstitial structural molecules that hold cells together. Directly or indirectly, glucosamine plays a role in the formation of articular surfaces, tendons, ligaments, synovial fluid, skin, bone, nails, heart valves, blood vessels, and mucus secretions of the digestive, respiratory, and urinary tracts. 
Connective tissue is comprised primarily of collagen and proteoglycans. Proteoglycans provide the framework for collagen and hold water, enhancing the flexibility and resistance to compression needed to counteract physical stress. The building blocks for collagen are amino acids such as proline, glycine, and leucine; however, the building blocks for all proteoglycans are amino sugars. G6-P is the building block needed as the precursor for all subsequent amino sugar synthesis. The formation of galactosamine, N-acetylglucosamine (NAG), and CS all require G6-P. Hyaluronic acid, the backbone of proteoglycans, also requires G6-P for its synthesis. 
GS's primary biological role in halting or reversing joint degeneration appears to be directly due to its ability to act as an essential substrate for, and to stimulate the biosynthesis of, the glycosaminoglycans and the hyaluronic acid backbone used in the formation of the proteoglycans found in the structural matrix of joints. CS, whether they are absorbed intact or broken into their constituent components, similarly provide additional substrates for the formation of a healthy joint matrix. 
  Is virtually 100% absorbable when taken orally.

  It will continue working inside the joint capsule for extended periods of time, unlike liquids which quickly dissipate and lose activity levels.

  Research has shown that when taken regularly, it can significantly reduce clinical joint pain, tenderness and swelling, and can increase range of motion.

  It's the key precursor in the formation of glycosaminoglycans (GAGs).

  It provides the building blocks necessary for maintenance and repair of cartilage, connective tissues and ligaments.

  It stimulates production of synovial fluid to lubricate joints.

  It inhibits the desructive cells that cause inflammation.

  Combined with sulfur-bearing amino acid dl-Methionine and organic sulfur MSM, it helps stabilize tha joint cartilage matrix and protect it from enzyme damage.

MSM:

Vegetables long known for their health benefits, such as garlic and onion, contain significant amounts of MSM. Much of this MSM found in plants, however, is lost in even the most minimal processing and handling. An example of this is found in the agricultural world. Fresh alfalfa contains measurable quantities of MSM, whereas it is almost non-detectable in dried hay.

The potential benefits of MSM are numerous. Following are some examples: 

· Lung Dysfunction 

· Osteoarthritis 

· Rheumatoid Arthritis 

· Moderation of Allergic Response 

· Control of Stomach Hyperacidity (Patent # 4,559,329) 

· Anti-Parasite (Patent # 4,973,605) 

· Physiological Responses to Stress (eg. Inflammation from muscular injuries) 

· Normalizing of Immune Function 

· Hair, Skin and Nail Health 

· Functionally Important in: some amino acids, glucosamine (component of joints), collagen, insulin, and more. 

· General Reduction of Pain (Patent # 5,071,878)

Background
MSM is a natural form of organic sulfur found in the fluid and tissues of all living organisms. (Do not confuse it with sulfites and sulfates which are used as food preservatives and are extremely harmful. MSM is a totally different substance!) It is present in a variety of foods, including most fresh raw fruit and vegetables, milk, meat, seafood and some grains. However, MSM is easily lost during moderate food processing. Cooking, drying, smoking pickling and long term storage of can deplete the MSM content of food. It is unlikely that sufficient MSM is ingested into the system to contribute to the bodies nutritional sulfur requirement. If freshly picked or killed food high in MSM were eaten immediately without undue cooking, our bodies would get the MSM they need daily as it is not stored in the body. Because of this, it is almost impossible to overdose with this powerful healer: excess amounts are excreted by the skin as a odorless substance, which is known for its anti-insect properties! Bugs beware!

How it works
MSM is an important cell builder and binder of soft tissues in the body - the thread which gives strength and texture to the fabric. Sulfur has a vital relationship to protein, and is found in essential amino acids such as methionine, cystine and cyseine. It is necessary for collagen synthesis - a vital component in both the skin and the bones, where it knits the minerals together and gives flexibility to them.

Perhaps its most important role in health is in carbohydrate metabolism, which is significant hypoglycenics and diabetics. Sulfur is an important component of insulin, the protein hormone secreted by the pancreas. Low levels of sulfur in the diet can result in low insulin production. It is possible that a diet rich in sulfur could increase the body's ability to produce insulin to a point where insulin injections could be reduced. 

According to the US Patent, too low a concentration of MSM in the body results in adverse physical and psychological stress, tissue and organ malfunction, fatigue and increased susceptibility to diseases. MSM has been proven to work better in conjunction with natural Vitamin C.

Research has shown that, when available to it in sufficient levels, MSM appears to coat all the mucus membranes of the body, creating a shield through which: 
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	Air-borne allergy-causing contaminants such as household dust (mite feces), pollens etc. can be shielded from entering the tissue of the lungs and nasal passages, thus reducing the affects of hayfever and asthma.
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	Industrial contaminants such as exhaust gasses, solvents etc. are also hindered.
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	Parasites, such as Cryptosporidium, giardia, salmonella, even hookworm can be dissuaded from entering the walls of the stomach and intestines. This coating can also provide a hostile living environment for these unwanted low-life!
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	Provide a shield to prevent the roots of the candida yeast culture from penetrating the intestine wall, thus reducing the severity of this disease.
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	Undigested food and toxins are deterred from entering the blood stream through a "Leaky Gut" - thus reducing one of the most common causes of allergies and auto-immune diseases. Given time, MSM will start to repair the damage causing the gut to leak. For more serious cases, you may need Intesto-Lin [with glutamine, slippery elm and linseed fibre]


MSM can also: 
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	Add strength and luster to hair and nails
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	Reduce the damage done to the physical body by stress
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	Increase the power of the body's immune system by helping to repair a "leaky gut"
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	Strengthen the pancreas to produce more insulin, and thus assists the body deal with blood sugar problems
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	Help add strength and flexibility to aging bones by providing adequate sulfur and thus supplies of collagen
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	Reduce the damage to the joints caused by arthritis, and reduces the inflammation and pain from this disease
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	The lotion assists the skin to deal with sun and wind burn, and strengthens it against UV damage.
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	Rebuild the collagen layer under the skin, decreasing wrinkles.
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	The lotion also helps to neutralizes the irritation of insect bites
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	Provides a safe and natural alternative for prostate patients on drug therapy who cannot take anti-allergy drugs.


