Hyaluronic Acid:
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Hyaluronic acid was discovered by Meyer and Palmer in 1934. It is a linear polysaccharide (long-chain biological polymer) formed by repeating disaccharide units consisting of D-glucuronic acid and N-acetyl-D-glucosamine linked by ß(1-> 3) and ß (1->4) glycosidic linkages.

Hyaluronic acid (HA) is a naturally occurring biopolymer, which serves important biological functions in bacteria and higher animals including humans. Naturally occurring HA may be found in the tissue of higher animals, in particular as intercellular space filler (Balazs, 1993). It is found in greatest concentrations in the vitreous humour of the eye and in the synovial fluid of articular joints (O'Regan et al., 1994). In gram positive streptococci it appears as a mucoid capsule surrounding the bacterium

HA is distinguished from the other glycosaminoglycans as it is free from covalent links to protein and sulphuric groups.

HA is an important component of the intercellular matrix.

HA is ubiquitous in the organism, with the highest concentration found in soft connective tissue.

It plays an important role for both mechanical and transport purposes in the body; e.g it gives elasticity to the joints and rigidity to the vertebrate disks, and it is also a constituent of major importance in the vitreous body of the eye.

HA retains water in the matrix, this is a role based on hyaluronic acid’s capacity to hold more water than any other natural or synthetic polymer.

This glycosaminoglycan has been demonstrated to be important to tissue functions such as tissue hydration, lubrication, solute transport, cell migration, cell function and differentiation.

	APPLICATIONS

	 

· Ophthalmology: eye-surgery,vitreous substitute, comfort eye drops.

· Rheumatology: Osteoarthritis 

· Traumatology:Joint mobilisation during bone-setting. 

· Sport medicine 

· Dermatology: Wound healing, Actinic Keratose. 

· Cosmetics: Anti-ageing and moisture- retaining agent. 

· Odontology: Periiodontitis 

· Interstitial Cystitis 

· Carrier 


BIOLOGICAL AND FUNCTIONAL PROPERTIES
HA is ubiquitous in the organism where it plays important biological roles. The highest concentration is found in the soft connective tissue where it is a major component of the extracellular matrix, and in the vitreous body of the eye. HA is present in hyaline cartilage, in synovial joint fluid, and in the skin tissue, both dermis and epidermis.
The study of the physiological role of HA in humans has led us to develop specific proprietary products, based on different molecular weight polysaccharides, free of any inflammatory fractions, for use in orthopaedics, rheumatology, ophthalmology and dermatology.
Until recently however, HA was considered to be an inert space filler that fulfilled only mechanical roles in the human body. This situation has radically changed since HA has been demonstrated to interact specifically with endogenous receptors such as CD 44, RHAMM, ICAM-1 and to modulate acute and chronic inflammation processes both in animals and human beings. Thus, depending on the condition of use and field of application, this substance can be considered either as a drug exerting long-term pharmacological effect or as a medical device, when its activity relies only on a pure mechanical effect due to its viscoelastic properties
Osteoarthritis. Numerous clinical investigations have demonstrated the efficacy and safety of HA in the treatment of osteoarthritis of the knee and other large joints. In particular, a clinical trial with intra-articular injection of Fidia's HA involved 6,500 consumers suffering from traumatic and degenerative joint disease.
Results coming from these clinical studies demonstrated that the treatment with HA results in significant improvement in a number of inflammatory and pathophysiological parameters. Some of these studies were directly monitored using arthroscopy and histomorphometric analysis of biopsies. Results of these trials suggest that HA may exert a structure-modifying activity. 
The beneficial effect of 3 to 5 weekly injections of Fidia's HA persists for 6 up to 12 months after the treatment. Considering that pharmacokinetic studies indicate that HA injected into the knee disappears after a period lasting from 10 to 20 hours, it is evident that an action based on a mere lubricating effect due to its viscoelastic properties does not sufficiently explain its effectiveness. Its long term effectiveness is instead better explained by a multifold combination of modulating pharmacological activities of HA on the cell populations present in the joint (inflammatory cells, synoviocytes, chondrocytes) probably exerted through an interaction with specific receptors (CD 44,RHAMM,I-CAM).These receptors play an important role in controlling a variety of cellular behaviours such as: the migration, adhesion and activation of pro-inflammatory cells, chondrocyte maturation or differentiation, matrix synthesis in the cartilage microenvironment.
Could Hyaluronic Acid Be an Anti-Aging Remedy?

Every morning, Hiroshi Sakamoto wakes up and farms his field, usually for about four or five hours a day. 
Sakamoto, who lives in the village of Yuzuri Hara, two hours outside of Tokyo, is 86 years old. But his age by no means makes him the elder statesman of his village, nor is a daily routine like his uncommon among his peers. 
More than 10 percent of the population of his village is 85 or older — 10 times the American norm. The residents of Yuzuri Hara are not only living longer, but they are also quite healthy. Rarely do they have any reason to see a doctor, and they are hardly affected by diseased like cancer, diabetes and Alzheimer’s. Many have even managed to keep their skin from showing signs of aging. 
 What makes the residents of Yuzuri Hara even more remarkable is that they are living long, healthy lives — even those who engage in unhealthy activities.
Sakamoto, for example, smokes a pack and a half of cigarettes daily and is still in reasonably good health and physically fit. Tadanao Takahashi, 93, has worked in the sun for 50 years, never once using sun block or skin cream, and yet his skin is soft and smooth. 
Some medical researchers believe that Yuzuri Hara, known as “The Village of Long Life,” and its residents may hold the key to anti-aging secrets: the local diet that is unique to the village. Unlike other regions of Japan that grow rice, Yuzuri Hara’s hilly terrain is better suited to harvesting different carbohydrates that may prove healthier: things like satsumaimo, a type of sweet potato; satoimo, a sticky white potato; konyaku, a gelatinous root vegetable concoction; and imoji, a potato root.

The Secret Ingredient
Dr. Toyosuke Komori, the town doctor who has studied and written books on longevity in Yuzuri Hara, believes these locally grown starches help stimulate the body’s natural creation of a substance called hyaluronic acid, or HA, which aging bodies typically lose. This may ward off the aging process by helping the cells of the body thrive and retain moisture, keeping joints lubricated, protecting the retina in eyes and keeping skin smooth and elastic. “I have never seen anyone suffer from skin cancer here,” he says. “I have seen a woman in her 90s with spotless skin.”
One of Japan’s leading pharmaceutical companies began researching and developing a pill supplement containing hyaluronic acid. The company tested the pills on 1,000 people, and said roughly half reported smoother skin, less fatigue and better eyesight. 
In the United States, hyaluronic acid has been used for years in eye surgery as a shock absorber to protect the retina, and has been proven effective in lubricating arthritic joints. 
Synvisc, for example, a Food and Drug Administration-approved product used to treat osteoarthritis, works by injecting hyaluronic acid, or Hyaluronan, which acts as a shock absorber and lubricant. 
Dr. Irving Raphael, a Syracuse, N.Y., orthopedist who specializes in sports medicine, explains that these injections coat the surface of the joint to decrease friction, which allows the joint to move more smoothly and cuts down pain. 
“When I prescribe it,” he says, “I simply tell my patients I’m going to give them a lube job.” 
But, he warns, before prescribing it, he always asks if the patient is allergic to chicken or eggs. That’s because HA is extracted from chicken combs. The mohawk crown on a chicken’s head is washed, sliced and purified.

Western Skeptics
While hyaluronic acid has proven useful in orthopedics and opthalmology, many Western experts are skeptical that swallowing it in a pill could actually help prolong one’s life. 
“I cannot today imagine any possible benefit,” says Dr. Endre Balazs, a leading expert on HA. 
“The only way it acts, as far as I can see, as an anti-aging remedy,” adds Raphael, “is because if you’re not limping, and your joints feel better, you feel younger.” 
But HA has been shown to have wound-healing and tissue-reconstruction applications, and some cosmetic companies tout it as an effective ingredient in moisturizers that can soften facial lines, leaving skin elastic and firm. One company even claims it may be the latest development in treating hair loss. 
And Komori, 80, who has adopted the local diet of very little meat and a lot of homegrown sticky starches, holds to his theory. 
“I feel very strongly that if I had not come here to Yuzuri Hara, I would not have lived this long and healthy a life,” he says. “I probably would have died from some adult disease.”
Komori also points to statistics that since Western-style processed food infiltrated the village a few years ago, heart disease has doubled. With youngsters being seduced by these products, what the Japanese call an upside-down death pyramid has emerged, in which adults die before their elderly parents. 
“Although my children ate what I had been eating while they were young and lived here,” says a 91-year-old woman who has outlived two of her six children, “when they moved away they chose to eat differently.” 
Identified biochemically as a glycosaminoglycan (GAG), hyaluronic acid was isolated about sixty years ago from vitreous humor. Its name is derived from the Greek word for glass (hyalos) which accurately describes its transparent, glassy appearance. 
The surface layers of the skin are supported from below by columns of fibers made up mostly of collagen and elastin. This network of fibers form the molecular sponge known as connective tissue. The spaces within this sponge are filled with a composition of water, protein complexes and hyaluronic acid. This jelly-like complex is necessary for transportation of essential nutrients from the bloodstream, via the capillary network, to the living cells of the skin.
Hyaluronic acid is a natural substance found in great abundance in young skin, synovial fluid and other tissues in humans and animals. Over time, oxy radicals, produced mostly through exposure to pollutants and sunlight, degrade and destroy hyaluronic acid. Fifty year olds are estimated to have less than half the hyaluronic acid they had in youth. 

Hyaluronic acid is often used in conjunction with Vitamin C products because of its ability to help the Vitamin C to penetrate effectively.

Cellex-C
Contains L-tyrosine. Medical literature states, L-tyrosine, when combined with ascorbic acid, helps to promote regeneration of new connective tissue through the stimulation of fibroblasts enabling them to make more collagen. 

· Contains zinc which helps support increased collagen turnover stimulated by ascorbic acid. 
· Contains pine bark extract because these particular bioflavonoids have been shown in laboratory testing to have the ability to bind with collagen fibers as well as help protect them against further attack by free radicals. Bioflavonoids also help the cross linking of collagen fibers in a pattern associated with younger looking skin.

• HA holds water in the body.
• HA acts as a lubricant in the heart valves.
• HA is the spongy shock absorber at the ends of bones.
• HA holds most of the moisture in the skin.
• HA makes up 80 percent of the human eye.
• HA provides a barrier against the spread of infection.
• HA helps to erase fine facial aging lines and wrinkles (plastic surgery in a bottle).
• HA can produce scarless wound healing.
• HA has antioxidant properties.
• HA detoxifies the body.
• HA provides form and shape to the body.

Block new blood vessels 

Drug companies are searching for a common factor that is involved in all tumors. Drugs are under testing that block the formation of new blood vessels (neovascularization, or angiogenesis) that feed the tumor nutrients. Patients are never told that vitamin D, bioflavonoids like green tea, grape seed extract and quercetin, are potent, natural, non-prescription anti-angiogenesis agents. Breast, prostate and colon cancer rates are higher in geographic areas where there is cloud cover for many months of the year (northern latitudes) and natural vitamin D production via solar ultraviolet radiation skin exposure is impaired. Many drug companies are working to make synthetic varieties to vitamin D to treat cancer. Cancer patients can purchase natural vitamin D3 cheaply at health food stores. 

Blocking the spread of tumors (metastasis) 

Still, we search for a knock out drop, a remedy that will shrink tumors and make them disappear. Surgery, chemotherapy and radiation therapy all shrink tumors, but they haven't increased survival rates. The gold standard for cancer treatment is survival, not the size of the tumor. Survival rates are fairly high as long as tumors don't spread (a process called metastasis). Once linked to newly-formed blood vessels, tumors release malignant cells into the blood circulation where they are challenged by tumor fighting cells of the immune system (natural killer cells, phagocytes, thymus cells and others). This is why the immune system is important. Some natural agents, like echinacea or medicinal mushrooms (maitake, agaricus and others) are sometimes employed to boost immunity. It is unlikely that a tumor cell will survive against the immune system. 

Tumors cells must stop in one location for 20 minutes to begin to colonize in another location. What would make tumor cells stop within the fast-moving circulatory system? A blood clot. The clot works like stickly fly-paper to catch tumor cells and start a new tumor-cell colony. Nearly all cancer patients exhibit a tendency towards thick blood. This is well documented in the medical literature, yet not one oncologist addresses this issue. 

In 1979 a British researcher studied 532 of his patients taking blood-thinning medications for 12 years. Seventeen of these patients developed tumors, but none spread to another location, they remained local. Cancer patients should know that vitamin E, fish oil or flaxseed oil, magnesium and garlic are all natural agents that help to thin the blood and prevent the spread of tumors. A cure for the metastatic form of cancer was published in 1979, but the world missed it. 

The antidote to cancer: chelation 

Still, cancers grow, and they wreak their havoc in the brain, prostate, breast, lung and elsewhere. All cancers exhibit a common phenomenon --- the massive arrival of iron and copper at the tumor site. These metallic minerals are rusting agents (oxidants). They are apparently sent to the tumor site as part of the healing mechanism to kill off any undesirable viruses or bacteria. Immune-fighting cells, the phagocytes, over-respond to the cellular chaos and arrive in such large numbers at the tumor site, they also begin to dump iron and copper. The result is destruction of the surrounding tissues and eventually loss of function of the affected organ. 

Another problem is that iron feeds tumor cells. Iron is a growth factor for viruses, bacteria, fungi and tumor cells. Take away the iron and copper and you stop tumor growth and shrink the tumor. Some anti-cancer drugs are iron-binders, such as the mycin drugs (Adriamycin), but they also produce mortal side effects. How can iron and copper be removed from the body? Chelation therapy. Chelation refers to removal (a claw) of minerals. 

The body performs its own chelation by producing iron-binding molecules (ferritin, transferrin, lactoferrin). These binders are often overwhelmed by the iron. Transferrin transports excess iron back to the liver, which is where most tumors spread first. 

Glutathione 

The body actually performs its own chelation on heavy metals (cadmium, lead, mercury) with glutathione. A healthy liver produces a backup supply of glutathione when supplied sulfur. Glutathione is nature's universal antioxidant. Foods such as asparagus, garlic, onions and eggs are rich in sulfur and boost glutathione levels, as do sulfur-bearing food supplements such as alpha lipoic acid, N-acetyl cysteine and taurine. 

IP6 rice bran extract 

Alternative doctors perform chelation intravenously with a mild mineral chelator called EDTA. But this approach is time-consuming and costly, and the tumor grows in between treatments. The answer is to use nature's most powerful antioxidant and mineral chelator, phytic acid, also called inositol hexaphosphate (IP6), a component of seeds and whole grains. IP6 is a 6-sided molecule that works like a magnet to selectively remove iron, copper, calcium, and heavy metals, while leaving essential electrolyte minerals such as potassium and sodium. When extracted from rice bran, IP6 can be taken orally to perform chelation therapy at home. IP6 should be consumed in between meals so as not to interfere with mineral absorption from foods. It should only be taken with water, as vitamin C in juices interferes with its action. Anemic individuals will feel weak after taking IP6. (IP6 should NOT be taken by pregnant women, or with caution in low-dose by growing children who need minerals). A decade of research with animals reveals that IP6 shrinks all types of tumors (brain, lung, prostate, breast, liver, colon) when given to animals in their drinking water. 

A therapeutic daily dose for adults would be about 2400-4800 milligrams taken in one sitting. Or a maintenance or preventive dose might be 1000-1600 milligrams daily. IP6 is the most potent anti-cancer weapon on the planet. It is available at health food stores. All IP6 is currently produced by Tsuno Foods of Wakayama, Japan, and the claim that added inositol improves natural killer cell function is poorly founded. 

Total regimen A comprehensive anti-cancer regimen of natural agents would include: 

· Vitamin D3, 5000+ IU 

· Folic acid 800 mcg 

· Coenzyme Q10 100-200 mg 

· Quercetin + vitamin C 2000 mg 

· Flaxseed oil 2500 mg 

· Magnesium 400 mg 

· Garlic capsules or fresh clove 

· Vitamin E 400-800 IU 

· Alpha lipoic acid 200-300 mg 

· IP6 rice bran extract in doses described above, in between meals (don't take with vitamin C at the same time) 
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