


15 The Nutraceutical Arsenal Needed to Combat Osteoarthritis

Our nutrition affects the proper functioning of our genes through a process called epigenetics. Epigenetics is a process by which certain genes are turned on and off in our DNA by the addition of methyl groups to the DNA sequence. These changes, which occur in our DNA because of our nutritional habits, surprisingly, can be passed on to our children. The ability of diet to alter our DNA highlights the important role the environment plays in influencing our genetic makeup. It also supports the importance of proper nutrition in preventing cancer and degenerative diseases, such as osteoarthritis, that are so prevalent today. The benefits of nutrition can be contrasted to drugs. None of the drugs currently employed in osteoarthritis has been shown to change the course of the disease.

The concept that nutritional and environmental factors can alter our DNA epigenetically, and that this change can be passed on to our future generations, is very important. This means that nutrition is much more important than previously thought in causing permanent changes to our DNA.

Good nutrition is powerful medicine, but it takes longer to show the positive effects of nutrients given to treat diseases when compared to drugs. Nutrients can be used in combinations to treat diseases. This additive effect is called synergism. In order to show the positive effect of nutrients in scientific experiments, it is important to design the experiments to look at the effects over a long period of time. Some of the studies that have been critical of the effectiveness of nutrients in treating diseases have been poorly designed. Some of these studies have been short term, with a small number of patients enrolled. In some cases, the studies were looking for other outcomes and coincidentally found that a nutrient did not have any effect. These studies were not designed to specifically test for the individual nutrient and are therefore not as trustworthy. The fact is that nutritional treatments work slowly because they act in combination with a number of other nutrients and environmental conditions to alter the body’s chemistry over the long term. Studies to test the effectiveness of nutraceuticals must be designed with this in mind and be long-term studies with an appropriate endpoint and the appropriate choice of a time frame in which the effect is demonstrated.


SAMe AND OSTEOARTHRITIS

First discovered in 1952, SAMe is an important chemical produced in the body using the amino acid methionine. SAMe is a factor in many important enzymatic reactions in the body. These important chemical reactions, known as methylation reactions, are involved in many housekeeping and detoxification functions in the body. SAMe is important to joints because it has been shown to increase the synthesis of proteoglycans, the basic subunits that make up the three-dimensional cartilage matrix. SAMe also decreases the inflammatory response by decreasing the action of the gene that codes for the inflammatory compound TNF-alpha, a toxic cytokine involved in osteoarthritic cartilage destruction.




METHYLATION REACTIONS AND DETOXIFICATION

S-adenosylmethionine (SAMe) is a sulfur-containing compound involved in the important méthylation reactions occurring in the body.1 SAMe is formed from dietary methionine and choline, and some of it is directly manufactured by the body. Methionine is an essential amino acid, which means that the body cannot make it but must get it from the food we eat. Methionine is important in the detoxification enzyme systems of the body. It acts by being chemically modified in a process called méthylation. In the process of detoxification, a toxic compound known as homocysteine is generated. Homocysteine has recently been implicated as a known risk factor for heart attacks. It is a toxic compound, and if it builds up in the bloodstream it leads to dangerous levels of inflammation. Homocysteine is cleared from the blood by being turned into the nontoxic methionine. For homocysteine to be eliminated, we must have adequate levels of vitamin B12 in our bodies.2 This is because vitamin B12 acts as a helper for the enzyme which gets rid of homocysteine from our blood.




SCIENTIFIC STUDIES SUPPORT THE USE OF SAMe IN OSTEOARTHRITIS

In a double-blind study looking at how SAMe stacks up against the popular nonsteroidal anti-inflammatory drug Celebrex, people were given one of these two substances for sixteen weeks.3 In the first month of the study, Celebrex showed a better reduction of arthritic symptoms, but by the second month there was no difference between the two groups.

In a subsequent SAMe clinical study, SAMe was shown to have a slower onset of action, but with equal results to anti-inflammatory medications at four weeks of treatment.4 SAMe was also shown to stimulate the synthesis of new cartilage. These same researchers did a meta-analysis, which is a large study that combines the results of other studies. In this case, the results of twenty-two thousand patients treated with SAMe were reviewed, showing that SAMe was effective in the treatment of osteoarthritis.

A basic science study in which rabbits were given SAMe showed that it increased the cartilage thickness and the number of cartilage cells in these animals.5 This study highlighted the cartilage-protective properties of SAMe.

Ninety-seven hip and knee osteoarthritis patients were studied for twenty-four months in multiple hospitals.6 These patients were given 600 mg of SAMe daily for two weeks, followed by 400 mg daily for the rest of the two-year period. The SAMe was found to control osteoarthritic pain, and no side effects were observed at two years. SAMe also helped the depressive moods of osteoarthritic patients.

A double-blind clinical trial looking at the effectiveness of SAMe versus the nonsteroidal drug Indocin was carried out for four weeks.7 In this study, SAMe was found to be just as effective as Indocin in improving the symptoms of arthritis.

In a double-blind, placebo-controlled clinical trial testing SAMe versus the nonsteroidal drug Piroxicam in knee osteoarthritis patients, researchers found both to be effective in pain relief and both to be well tolerated.8 The advantage of SAMe was shown in that it had a positive carryover effect—that is, patients continued to show improvement for a number of months after the medicine had been stopped. This positive carryover effect is seen with nutraceuticals such as SAMe, but is not seen in drugs, which stop having any effect soon after their use is discontinued.

Another double-blind clinical trial compared SAMe with Motrin in thirty-six patients with knee and hip osteoarthritis. The researchers found equal improvement in all osteoarthritis symptoms in both these groups.9




B-COMPLEX VITAMINS ARE NEEDED TO LOWER HOMOCYSTEINE LEVELS AND INFLAMMATION IN THE BODY

The important enzyme methylenetetrahydrofolate reductase (MTHFR), which eliminates the toxic homocysteine from our bodies, needs appropriate levels of B-complex vitamins in order to function properly.10 As discussed earlier, SNPs (single nucleotide polymorphisms) are single subunit changes in a long string of subunits that make up a gene. New genetic research has shown that in some people, the gene coding for the MTHFR enzyme has an SNP that makes them hypersensitive to low B-complex vitamin levels in their diets. When these individuals do not consume enough B-complex vitamins, MTHFR does not function properly and is not able to neutralize and clear homocysteine from the blood. In these people, homocysteine builds up in the blood, predisposing them to heart disease. Research has shown that nutritional deficiencies in folate, vitamin B]2, and vitamin B6 also conspire to decrease the proper elimination of homocysteine, resulting in increased inflammation in the body.11 Elevation of homocysteine in the blood is seen in inflammatory and degenerative diseases.

A deficiency of B-complex vitamins has another detrimental effect in that it causes less cysteine to be produced, which is needed to form glutathione. Glutathione is an important helper in the detoxification enzyme system (glutathione peroxidase), which is needed to neutralize free radicals. Glutathione assists glutathione peroxidase to perform detoxification functions. In the absence of adequate levels of B-complex vitamins, oxygen free radicals are not appropriately eliminated from our cells, causing damage.

An experiment conducted on osteoarthritic mice, in which they were fed a blend of vitamins C, B, E, and A, and selenium, found that this combination of nutrients decreased osteoarthritis symptoms and the severity of the disease. Researchers also showed that animals taking this combination of nutrients were less likely to develop osteoarthritis—that is, the treatment prevented the disease from occurring. When they looked at the biochemistry of the cartilage cells in these animals, researchers found that their detoxification enzymes superoxide dismutase and glutathione peroxidase were increased in concentration. They concluded that the benefit of these vitamins in osteoarthritis was a result of their ability to increase the functioning of the antioxidative enzymes. This is why these nutrients are referred to as anti oxidant nutrients.




OTHER NUTRIENTS AND OSTEOARTHRITIS


MSM

Methylsulfonylmethane (MSM) is a sulfur-containing substance found in fruits and vegetables. One double-blind, randomized clinical trial showed that people with knee osteoarthritis treated with MSM for three months had significantly increased function and decreased pain compared with those taking a placebo. Another recently published study looking at the ability of MSM to treat osteoarthritic knee pain and disability showed that MSM was very effective in controlling the symptoms of osteoarthritis.




CMO

Cetyl myristoleate (CMO) is beneficial in the treatment of osteoarthritis because it inhibits the COX and LOX enzymes that produce inflammatory compounds in the arachidonic acid pathway. In one randomized, controlled study it was found that CMO was beneficial in controlling the symptoms of knee osteoarthritis, with fewer side effects than nonsteroidal anti-inflammatory drugs.




Boron and Selenium

Two other nutrients that have been shown to have beneficial effects on osteoarthritis are boron and selenium. Research has shown an association between low boron levels and osteoarthritis. Boron is involved in the proper metabolism of calcium, which is needed to maintain strong bones. In areas of the world where boron intake is low, there is a seven-fold increase in osteoarthritis incidence compared to areas where boron intake is adequate.12 In one experiment arthritic hips removed during surgery were studied for their boron content; they were found to contain half the boron content of normal hip bones.13

Selenium has been shown by scientific experiments to be important in maintaining healthy cartilage cells. In animal studies rats fed a low-selenium diet showed increased degeneration and malfunctioning of their cartilage.14




ASU: Avocado and Soybean Extracts

Avocado/soybean unsaponifiables (ASU) is a newly discovered substance that has been shown to be effective in treating osteoarthritis. ASU extracts are obtained from chemical processing of avocado and soybean oils. Recent research indicates that they have powerful anti-inflammatory effects. Antioxidant flavonoids contained in soy have been shown to decrease oxidation in cells. They also decrease C-reactive protein levels, which in turn decreases systemic inflammation.


Studies Show That ASU Has Beneficial Effects in Osteoarthritis

A number of researchers have studied the effects of ASU on osteoarthritis.15 In one prospective, randomized, double-blind, placebo-controlled multicenter trial—the gold standard in research for generating reliable results—164 patients with osteoarthritis were treated.16 A prospective study is one in which people are given a treatment and then are followed into the future to see how they respond to that treatment. The results indicated that the ASU group had significantly decreased pain and functional disability compared to the control group, which was not given the substance. This study also demonstrated a carryover effect in that the ASU group showed persistent beneficial effects even two months after treatment was discontinued. This positive carryover effect is often seen in nutraceuticals used to treat osteoarthritis and is one of the advantages they have over drugs, which do not have this effect.

In another experiment in which osteoarthritis was induced experimentally in animals, ASU showed a protective effect on cartilage by increasing the cartilage matrix produced and decreasing the amount of bone damage seen in osteoarthritic joints.17 This study highlighted the disease-modifying benefit of ASU in improving the function and chemistry of the arthritic cartilage. Remember that none of the drugs currently used for osteoarthritis has any disease-modifying effect.

Researchers have shown that soy protein also improves osteoarthritis-associated symptoms.18 Soy has been shown to increase concentrations of IGF-1—the compound that directly blocks the effects of the cartilage-degrading IL-1 cytokine—in the blood. An added benefit of soy is that it reduces the generation of glycoprotein fragments as cartilage is broken down. These fragments themselves are capable of generating further inflammation and cartilage destruction.






Antioxidants and Osteoarthritis

Research has shown that people given high-antioxidant diets experienced decreased inflammation in their bodies, and blood concentrations of inflammatory compounds were significantly decreased. Human cartilage cells that are exposed to an environment of high oxidative stress produce more damaging free radicals and have more damage to their DNA.19 These cartilage cells also die prematurely. This is the underlying chemical process that perpetuates osteoarthritic damage in our joints.

Antioxidants, which are found in high concentrations in vegetables, are very important for proper detoxification in the body. Some of these key antioxidants include lycopene, lutein, anthocyanidins, and xanthines. As discussed previously, high-ORAC foods contain important antioxidants. These include trans-resveratrol in red wine, polyphenols in green tea, lycopene in tomatoes, and bromelain in pineapples. Berries, garlic, kale, and spinach also contain high antioxidants. Important anti-inflammatory spices, herbs, and fruits include turmeric, ginger, garlic, onion, cayenne, rosemary, parsley, and citrus fruits.


Trans-resveratrol in Red Wine

Trans-resveratrol, the active antioxidant ingredient in red wine, has been studied to determine its effects on osteoarthritis. In one study, researchers injected trans-resveratrol into the joints of arthritic rabbits, resulting in a decrease in cartilage destruction.20 Another study demonstrated that healthy men who were given 30 g per day of red wine for four weeks had a 21 percent decrease in C-reactive protein (the inflammatory protein found in blood) and a decrease in overall inflammation in their bodies.21

Trans-resveratrol, which is also found in the skin of red grapes, has powerful anti-inflammatory and anticlotting effects. Studies have shown that this antioxidant protects obese mice from developing obesity-related illnesses such as diabetes and heart disease. It is also powerful in activating genes that combat the effects of aging: it turns on genes that produce enzymes known as sirtuins, which have beneficial effects in lowering disease rates and extending life in mice. More research into the benefits of this important antioxidant is under way.








MMP GENE INHIBITORS: GREEN TEA AND TRITERPENOIDS FIGHT OSTEOARTHRITIS

Recent research has shown that green tea antioxidants, called bioflavonoids reduce the levels of cartilage-degrading MMPs.22 They do this by blocking the signal intermediate NFkB, and they also directly block the genes that code for MMPs. Experiments have been done in which the inflammatory cytokine IL-1 was used to activate NFkB. When EGCG, the active chemical substance found in green tea, was given, it was found to block the ability of NFkB to move into the nucleus and activate cartilage breakdown genes.

Steroids are also potent MMP gene inhibitors, as are retinoids, which are vitamin A derivatives. The problem with steroids in treating osteoarthritis is that their long-term use can actually accelerate cartilage damage. Steroids were thought to be a cure for arthritis when first discovered back in the 1950s because of their powerful actions in improving arthritis pain and inflammation. Now, as a result of their side effects, their use is limited in the treatment of osteoarthritis.

Triterpenoids are a class of plant compounds that have been shown to inhibit the genes that overproduce MMPs in osteoarthritis.23 They include oleanolic acid and ursolic acid, and have been isolated from commonly known herbs such as ginseng, eucalyptus, and rosemary. Clinical studies have shown that these substances are effective in improving arthritis symptoms. Oleanolic acid has been shown in rat and mice experiments to effectively counteract chemically induced experimental osteoarthritis. Triterpenoids also decrease the LOX and COX enzymes involved in the production of inflammatory prostaglandins and leukotrienes in the arachidonic acid pathway. In this manner, triterpenoids act similar to nonsteroidal anti-inflammatory drugs such as Motrin, Naprosyn, and Celebrex, which are useful in osteoarthritis because they are potent COX enzyme inhibitors.


Green Tea Flavonoids

Green tea contains important antioxidant substances that belong to the general class of compounds known in the plant world as flavonoids.24 Flavonoids are the chemical substances in vegetables that give them their colorful appearance. It is important to eat a diet full of colorful vegetables, because these colors are an indication that the vegetables have a high concentration of healthful flavonoids. The two most important flavonoids in the fight against osteoarthritis are the soy isoflavones found in ASU and the catechins found in high concentrations in green tea.

Research has shown that catechins from green tea, when added to osteoarthritic cartilage cells in scientific experiments, stopped the breakdown of cartilage seen in osteoarthritis.25 Green tea was thus shown to be cartilage protective and nontoxic in this experiment. In another experiment, green tea catechins were shown to block the production of cartilage-degrading MMPs, thus slowing down cartilage destruction.




Other Antioxidants

N-acetylcysteine is an important antioxidant that blocks the destructive action of the RAGE receptors.26 Recall that cartilage cells contain the RAGE receptors on their surface. When we eat a diet high in sugar, our bodies develop chronically elevated blood sugar levels, which trigger the formation of the toxic advanced glycation endproducts. When the AGEs enter our joints, they target the RAGE receptors and activate them. This union of AGE and RAGE triggers the activation of the signal relay intermediate NFkB, which then turns on destructive cartilage genes. NAC works by blocking the RAGE-AGE-induced triggering of NFkB, thus preventing the breakdown of cartilage. Furthermore, NAC is the chemical used to build the important free radical scavenger glutathione,27 which is used to make glutathione peroxidase, a very important detoxification enzyme. Thus, by taking NAC as a nutritional supplement in our diets, we support the detoxification enzymes in our body that rid our cells of damage-causing toxins.28

S-allylcysteine, found in garlic, is a natural antioxidant that blocks the formation of AGEs.29 By including this in our diet, we can lower the production of these damaging sugar-coated proteins, which are so detrimental to our joint cartilage.




Vitamin C and Osteoarthritis


Vitamin C Helps Cartilage Cells Build Cartilage

Vitamin C has a number of beneficial roles in the building and maintenance of cartilage. It stimulates cartilage production and is a cofactor in important chemical reactions used by cartilage cells to form new cartilage. Without vitamin C, old cartilage would not be replaced by healthy, young cartilage and joint destruction would quickly result.




Vitamin C Is a Powerful Antioxidant

Vitamin C is a very important antioxidant and free radical scavenger and neutralizes30 It is important in offsetting the harmful effects of the increased blood free fatty acids found in metabolic syndrome and insulin resistance. It does this by blocking the inflammatory effects of oxygen free radicals and nitric oxide, which are generated by these increased fatty acids. It protects the cell membrane fats from undergoing harmful oxidizing reactions that increase oxidative stress in cells. Increased inflammation and increased free radical damage in joints damages cell membrane lipids. This damage is detected in the blood in the form of increased oxidized fats. When the cell membranes become damaged, the cells do not function properly. This is because cell membranes are responsible for keeping harmful substances from entering the cell and are important in transmitting chemical signals to the cell DNA. Thus, a malfunction of the cell membrane is comparable to the malfunctioning of a television and radio tower, with the resultant loss of electronic communication. It is also analogous to losing the protective barrier that encloses radioactive material in a nuclear reactor plant: the result would be flooding of the environment with dangerous and toxic waste.

Vitamin C is also important in decreasing the formation of AGEs, with the assistance of another important antioxidant compound, alpha lipoic acid (ALA). In this capacity, vitamin C decreases the quantity of AGEs available to stimulate the RAGE receptors found on the surface of cartilage cells from triggering cartilage breakdown. Research has shown that increased oxidative stress in the body reduces vitamin C blood levels. Studies have shown that low blood vitamin C levels were strongly associated with increased death in the elderly.31 The large Framingham study (1996) showed that people taking large amounts of vitamin C had a threefold reduction in the risk of osteoarthritis progression.32 X-rays of osteoarthritic patients found that vitamin C decreased cartilage loss and also decreased the progression of osteoarthritis. Similar effects were observed with the antioxidant vitamins E and beta-carotene in this study.

Another study looked at the effects of vitamin C on cartilage metabolism by studying guinea pig cartilage samples.33 The researchers found that vitamin C stimulated the production of collagen and aggrecan—the two most important three-dimensional structures that make up cartilage—in joints.

In a randomized, placebo-controlled trial involving 133 patients with knee osteoarthritis, researchers showed that people treated with 1 g of calcium ascorbate (containing 898 g of vitamin C) had significantly decreased pain compared to those who were given a placebo.34

In a basic research study, when vitamin C was added to cartilage cells that had been previously exposed to an environment of high oxidative stress, it was shown to increase their life span.35






Vitamin E and Osteoarthritis


The Scientific Studies Showing the Benefit of Vitamin E in Osteoarthritis

Researchers have looked at how cartilage cells respond to oxygen free radicals when they are exposed to the caustic substance hydrogen peroxide. They have shown that hydrogen peroxide causes oxidative stress and damage to cartilage cells.36 This results in the three-dimensional cartilage structure breaking down in the classic form of osteoarthritis. When vitamin E was added to the cartilage cells, the researchers observed less fat oxidation and protein damage consistent with oxidative stress, resulting in the reversal of oxidative damage to cartilage cells.

In another study, researchers experimentally induced osteoarthritis in the knees of rats by injecting hydrogen peroxide into their joints.37 This duplicated the environment of increased oxidative stress that is seen in the body as a result of poor nutrition and environmental toxins. When they added vitamin E to this toxic environment, they found that it prevented the development of osteoarthritis.

In a clinical study involving people with osteoarthritis, a researcher looked at fifty osteoarthritic patients who were treated with 400 IU (international units) of vitamin E per day for six weeks versus those who were given a placebo.38 This double-blind, placebo-controlled clinical trial showed that vitamin E was better than placebo in pain relief, and it was also shown to lower the need for pain medications in these patients.

Another double-blind study looked at how vitamin E compared to the anti-inflammatory drug Diclofenac when given for three weeks to patients with osteoarthritis.39 The researchers concluded that vitamin E and the anti-inflammatory drug had equal ability to decrease knee swelling and pain.






Vitamin D and Osteoarthritis

Vitamin D is important for the proper maintenance of bone.40 Vitamin D stimulates cartilage cells to synthesize the components needed to build cartilage. It is widely known that vitamin D is important in the prevention of osteoporosis, and we have discussed how joint bone is an important player in the development of osteoarthritis. Thus vitamin D plays a key role in osteoarthritis. Low levels of vitamin D in the body—as a result of poor intake of vitamin D, low exposure to sunlight, and the “epidemic” use of sunscreen—have been implicated in weakening our bones and predisposing us to osteoarthritis. Although sunscreen is important in preventing skin cancer, it is also important that we obtain some direct sunlight every day (up to a half hour), because this helps form vitamin D in our skin. People who live in northern climates and who stay indoors much are often found to be vitamin D deficient because they do not get enough sunlight each day.

The large Framingham study showed that people with low amounts of vitamin D in their diets had a threefold increase in the risk of progression of osteoarthritis compared to those those consuming large amounts of vitamin D.41

A scientific study looking at how vitamin D levels in the blood correlated with the progression of hip osteoarthritis on x-rays42 showed that low blood levels of vitamin D were associated with progressive hip joint space narrowing, which is a cardinal sign of progressive joint deterioration and progressive osteoarthritic destruction.




Fish Oils and Osteoarthritis

Fish oils contain the important omega-3 fatty acids discussed earlier. The modern American diet has a low ratio of omega-3 to omega-6 fats, which is unhealthy. Omega-3s are found in fish oils, nuts, flaxseed, and canola oil. The omega-6 fats are mostly found in corn oil, sunflower oil, and meat products. As discussed previously, high omega-3 has strong anti-inflammatory properties; omega-6 fats, on the other hand, are processed through the arachidonic acid pathway to form inflammatory prostaglandins. Both omega-3 and omega-6 fats are important, but the ratio is tilted toward omega-6 fats as a result of their excessive consumption in modern diets.

Studies of the effects offish oil supplements in osteoarthritis have been positive. In one study fish oil supplements were given along with Motrin to patients.43 Researchers found that pain relief was higher when fish oils and Motrin were given together as opposed to when Motrin was used alone.

Other researchers have shown that omega-3 fatty acids decrease breakdown of cartilage in osteoarthritis.44 Omega-3s were found to decrease the production of cartilage-degrading enzymes and inflammatory compounds in cartilage. They blocked the action of the degrading compound IL-1 and also decreased the action of the LOX and COX enzymes in the arachidonic acid pathway. As we recall, anti-inflammatory drugs such as Motrin also exert their pain-relieving effects by blocking the LOX and COX pathways, which form inflammatory prostaglandins.






ALPHA LIPOIC ACID, ALCAR, AND OSTEOARTHRITIS


Why Alpha Lipoic Acid Is an Important Nutraceutical in Osteoarthritis

Alpha lipoic acid acts as a cofactor for important enzymes in the energy-producing powerhouses of our cells, the mitochondria. ALA has been shown to be important in regulating the levels of antioxidants such as vitamin C, vitamin E, and the free radical scavenger glutathione. ALA recycles these antioxidants so they can be reused in the cell to fight oxidative stress. In this role, ALA effectively increases the concentration of these important nutrients in the cell.

ALA further combats the formation of the toxic advanced glycation endproducts. It has beneficial effects in improving insulin sensitivity and lowering blood glucose, which results in decrease in the formation of AGEs in the body.45 It also attacks the RAGE receptor found on the surface of cartilage cells, blocking the activation of this inflammatory receptor. By blocking RAGE, ALA acts to protect cartilage and prevent cartilage breakdown. In research studies in which oxidative stress is produced in cells by adding hydrogen peroxide, the resultant cellular damage is countered by the addition of ALA.




ALCAR Is a Powerful Antioxidant

Scientific experiments showed that the detrimental effects of aging were reversed in aging rats when they were fed food supplemented with acetyl-L-camitine and alpha lipoic acid antioxidants.46 Memory skills, as well as overall energy and activity levels in these “old” rats were improved.47 The researchers showed that less oxidative stress was seen in these rats when given ALCAR, with decreased oxidative damage seen in their blood fats and proteins, as well as the DNA in their cells. In essence, these rats got younger when given these supplements!

In another study, researchers reported that the function of the energy-producing mitochondria in cells was increased when ALCAR48 and ALA49 were given. Experiments in rats supplemented with these two nutrients showed that they had improved agility, improved ability to walk, and increased energy production.






CHROMIUM PICOLINATE IS BENEFICIAL IN DECREASING AGEs

Chromium picolinate is important in regulating blood sugar levels and in promoting the proper functioning of insulin in the body. Scientific experiments in obese rats treated with chromium have shown




FIGURE 15-1 
SUPPLEMENTS THAT DECREASE CARTILAGE CELL ENLARGEMENT AND HELP FIGHT OSTEOARTHRITIS
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improvement in their blood sugar levels. This is because chromium improves the transport of glucose from the blood into cells in organs such as muscles and the liver. This clears the blood of glucose and prevents the formation of AGEs. Thus, chromium decreases oxidative stress and lowers free radical formation in our organs. Researchers studying the effects of chromium on animals showed that animals which were fed chromium picolinate lived one-third longer than other animals. When chromium was tested in humans, it was shown to lead to less obesity by decreasing fat accumulation in the body.




GLUCOSAMINE AND CHONDROITIN: WHAT IS THE BOTTOM LINE?

Glucosamine and chondroitin are two important nutraceuticals in the arsenal of fighting osteoarthritis.50 My purpose here is to review the largest and most well-conducted studies, including the largest randomized clinical trials, that support the use of these two powerful substances. These two substances must be more regularly and enthusiastically supported by doctors when discussing the various treatment options with patients suffering from osteoarthritis. Studies have shown that chondroitin and glucosamine combinations provide anti-inflammatory effects by decreasing the production of inflammatory prostaglandins through the blocking of the COX-2 gene. The COX-2 gene codes for the COX-2 enzyme that is responsible for the formation of inflammatory prostaglandins. As we have learned, too much arachidonic acid in the diet leads to activation of COX-2 in the arachidonic acid pathway and to the production of excessive inflammation in the body. Chondroitin delivers a double-punch by also blocking the gene that codes for the enzyme, which is responsible for generating the oxidative and inflammatory substance nitric oxide, which has been previously discussed.




GLUCOSAMINE SCIENTIFIC STUDY RESULTS

The long-term effects of glucosamine sulfate on osteoarthritis progression were studied by scientists using a randomized, placebo-controlled clinical study involving 212 people with knee osteoarthritis.51 Patients in the study group were given 1,500 mg of glucosamine and those in the control group were given a placebo every day for three years. These researchers looked at the appearance of x-rays taken of the knees of these patients one year and three years after the beginning of the study. In the placebo group, 106 patients were shown to have progressive joint space narrowing of 0.31 mm. Joint space narrowing is an indication of the cartilage deteriorating in the joint. X-rays are able to visualize only the two bones, the femur and tibia, that make up the knee joint. The cartilage that makes up the cushion in the joint is seen as “empty space” on the x-ray, and it is referred to as the joint space. As osteoarthritis progresses the joint space becomes narrower as the cartilage deteriorates and the top femur bone starts to grind on the bottom tibial bone. This is the process referred to as “bone-on-bone” osteoarthritis and is an indication that the disease is very advanced. In this experiment, contrary to the placebo group, the glucosamine group showed no joint space narrowing. Patients did not experience any further cartilage loss while they were given the glucosamine. The glucosamine group also showed improvement in their pain, stiffness, and swelling at three years, while the placebo group was found to have worsened symptoms. This study highlights the ability of glucosamine in halting the disease progress of osteoarthritis, thus being an effective disease-modifying substance. It is effective in also improving the pain and swelling seen in osteoarthritis. The other important aspect of glucosamine demonstrated by this study is that for it to be effective, it must be used for a long period of time (in this case, one to three years).

Studies that are unable to show the effects of glucosamine are often short-duration studies. Researchers looked at the effects of glucosamine by studying the response of patients treated for two months with 500 mg per day.52 This study failed to show positive results, but it was limited by its short duration and the low dose of glucosamine used.

Another group of researchers did a three-year randomized, placebo-controlled, double-blind study in 202 patients with knee osteoarthritis; half were given 1,500 mg glucosamine sulfate each day and the other half were given a placebo.53 The symptoms of osteoarthritis were improved in the glucosamine group. In the control group, joint space narrowing on x-rays was shown to get worse, while the joint space was stabilized in the glucosamine group, showing that the progression of arthritis was stopped.

A study conducted with 205 people examined the results of patients given a twelve-week course of 1,500 mg glucosamine per day versus those given a placebo.54 This study failed to show beneficial effects by glucosamine.

A double-blind study of 178 patients who were given a four-week course of 1,500 mg per day of glucosamine or 1,200 mg of ibuprofen (Motrin) found that glucosamine was more effective than ibuprofen in improving osteoarthritic symptoms, and that glucosamine was also better tolerated.55 Short-term studies are not optimal for study of neutraceuticals, but they can show positive results, as this study does.

A multicenter, randomized, placebo-controlled, double-blind study involved 252 osteoarthritic patients.56 Glucosamine was given at 500 mg three times per day in the study group, and placebo was given in the control group. These researchers showed that glucosamine was statistically superior to placebo in relieving osteoarthritis pain, in increasing the distance these patients were able to walk, and in improving their daily overall function.

Another multicenter, randomized, placebo-controlled, double-blind study looked at 155 knee osteoarthritic patients. Half of these patients were given 400 mg shots of glucosamine twice a week for six weeks, while the other half were given a placebo.57 Researchers were able to show that glucosamine had statistically better effect on osteoarthritis than did placebo in relieving osteoarthritis pain, increasing their walking distance with no pain, and improving their overall function.

A 2004 randomized, double-blind, placebo-controlled study enrolled 118 osteoarthritic patients.58 These patients were split into four groups receiving one of four treatments: group 1 received glucosamine at a dose of 500 mg per day for three weeks, group 2 received the nutraceutical MSM 500 mg per day for twelve weeks, group 3 received glucosamine 500 mg and MSM 500 mg together per day, and group 4 received a placebo for twelve weeks. Patients in groups 1, 2, and 3 showed improvement in their osteoarthritis over group 4. Of special interest is that group 3, which received glucosamine and MSM together, showed the highest amount of pain relief and greater anti-inflammation benefits. This study highlights the important concept that nutraceuticals work well together and have additive effects when given in combinations.

A meta-analysis looking at the combined results of fifteen other glucosamine studies found that in this large number of patients, glucosamine was an effective nutraceutical in the treatment of osteoarthritis.59


Conclusions of the Glucosamine Studies

Overall, most of the large glucosamine studies (more than 100 people) with long-term follow-up (greater than six months) have shown that glucosamine is an effective disease-modifying nutraceutical and also an effective pain reliever in people with osteoarthritis. The limited glucosamine trials that did not show a positive effect on osteoarthritis have certain characteristics in common. A major weakness of these negative trials was the short duration of the study period. Others enrolled patients with very advanced osteoarthritis or gave them lower doses of glucosamine. Because glucosamine modifies the disease slowly, when studied in patients with advanced disease or when given for a short period of time, it is not likely to be shown effective. Glucosamine is effective in protecting the cartilage from progressive damage due to osteoarthritis. This cartilage-protective effect occurs with long-term use and may not show up in short-term trials that look for quick onset of action and quick pain relief. Because of glucosamine’s disease-modifying properties, it has the best chance of working if used early in the onset of osteoarthritis and taken for a long period of time.






CHONDROITIN SCIENTIFIC STUDY RESULTS

Chondroitin has been found to be effective in the treatment of osteoarthritis in at least eleven randomized, controlled studies. Long-term clinical studies have shown that chondroitin stops the deterioration of arthritic joints and prevents further collapse of the joint. Chondroitin works by providing the building blocks to make hyaluronic acid and proteoglycans, which form the three-dimensional structure of joint cartilage. It also reduces the breakdown of collagen, which forms the “backbone” of cartilage, and reduces cartilage cell death. It has important actions in blocking the cartilage-degrading MMP enzymes, and it decreases inflammation buildup in joints by blocking the action of the signaling intermediate relay station NFkB. Thus, it prevents the formation of TNF-alpha and IL-l-beta, the inflammatory cytokine compounds discussed earlier, which lead to cartilage breakdown. Another benefit of chondroitin is its ability to block the FN-f receptors (receptors that “attach” fibronectin fragments), which are normally activated by cartilage breakdown. Chondroitin also blocks RAGE receptors, thus preventing the inflammatory cartilage breakdown pathways that lead to osteoarthritic joint destruction.

A controlled, randomized, double-blind study looking at 104 knee osteoarthritis patients used a one-year treatment of 800 mg per day of chondroitin versus placebo.60 The researchers showed a 50 percent reduction at one year in the functional impairment of the chondroitin group, with significant improvement over placebo. This study showed that chondroitin is a disease-modifying nutraceutical: it improved the joint space seen on knee x-rays, and it was also able to improve the function of people with










CONCLUSIONS


	SAMe was found to have a slower onset of action than Celebrex, but was shown to be as effective as Celebrex in alleviating knee osteoarthritis symptoms. The advantage of SAMe is that it does not have the unwanted gastrointestinal side effects of anti-inflammatory drugs and is better tolerated.
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	Vitamin deficiency in the body allows for the buildup of toxic substances such as free radicals, leading to the malfunctioning of important toxin-eliminating enzymes. Vitamin B-complex deficiency leads to increased inflammation by increasing homocysteine levels in the body and also by decreasing the body’s ability to fight free radicals.

	Our nutrition is able to cause changes in our DNA, which we are able to pass on to our children.

	MSM has been shown by scientific studies to be effective in the treatment of osteoarthritis. It can be often found in a triple combination with glucosamine and chondroitin, which are two other effective nutraceuticals.

	Cetyl myristofleate (CMO) has similar action to nonsteroidal anti-inflammatory drugs with lower side effects.

	6. The current research supports the use of soybean and avocado extracts in fighting the pain and inflammation of osteoarthritis. Studies have shown that ASU has cartilage-building properties and can increase formation of the structural backbone of cartilage, collagen. ASUs block the detrimental effects of IL-1 and can lower the production of the cartilage-degrading MMPs. ASU has the potential to modify disease, thus improving the cartilage condition in osteoarthritis.

	New research supports the use of vitamin C in the treatment of osteoarthritic patients. Experiments using vitamin C in arthritic patients have shown that vitamin C must be taken in doses of up to 1 to 2 grams per day in order to have optimal antioxidant effect.

	Vitamin E enhances cartilage cell growth and protects cartilage cells against free radical damage. A number of double-blind, placebo-controlled studies have shown that vitamin E intake of 400 IU for six weeks is significantly superior to placebo in relieving pain in people with osteoarthritis. The conclusion is that vitamin E is a beneficial supplement in the nutraceutical arsenal for the treatment of osteoarthritis.

	The scientific evidence thus collected supports the role of vitamin D as an effective nutrient in osteoarthritis by slowing its progression. More double-blind clinical studies are needed to further elucidate the effects of this important bone and cartilage nutrient.

	Omega-3 fatty acids found in fish oils are effective nutraceuticals in maintaining overall joint health and decreasing the inflammatory response seen in the cartilage destruction of osteoarthritis.

	ALCAR and ALA lower oxidative stress and improve mitochondrial function in cells. They make the generation of energy from food more efficient. You can think of ALCAR and ALA as similar to carburetor-cleaning fluid, which, when added to gasoline, makes the burning of the fuel more efficient and “cleaner.” These two important supplements also combat the formation of AGEs, which are so detrimental to cartilage and which are a result of unhealthy eating and the development of metabolic syndrome and insulin resistance. ALCAR and ALA are important neutraceuticals in the treatment of osteoarthritis.

	When using nutritional treatments to treat osteoarthritis, we must focus on combining a number of nutrients in order to increase their effectiveness. Nutrients are able to complement each other and show additional benefits when combined. An example of this is the combination of glucosamine, chondroitin, and methylsulfonylmethane (MSM) in the same tablet. Nutritional treatment of disease involves having the proper balance of nutrients over a long period of time in order to alter the course of disease. In the case of osteoarthritis, nutraceuticals have been shown to have disease-modifying properties drugs do not have. This ability to improve a disease state, as opposed to merely treating symptoms, gives nutraceuticals an edge over drugs.

	Nutraceuticals promote cartilage repair and directly activate and deactivate genes in cartilage cells. On the other hand, drugs that are currently used to treat osteoarthritis have not been shown to have disease-modifying properties; they are instead aimed at reducing symptoms rather than affecting the underlying causes of the disease. Nutritional treatments have a solid scientific basis and should be incorporated in mainstream medical practice for the benefit of those patients who are suffering from osteoarthritis.

	Chondroitin has been shown in a number of prospective, double-blind, placebo-controlled studies performed at multiple hospitals to be effective in the treatment of osteoarthritis. It reduces pain, improves joint mobility, improves function, and reduces the need for drugs such as nonsteroidal anti-inflammatories. One important characteristic of chondroitin is that it continues to provide improved function and pain relief even when it has been stopped. This is not the case with nonsteroidal anti-inflammatory drugs, which quickly wash out of the system once they have been stopped.

	Glucosamine and chondroitin are two important nutraceuticals that have been shown to treat osteoarthritic pain effectively and also to possess disease-modifying effects that lead to reversal of the arthritic process in joints.

	Glucosamine and chondroitin work slowly, and at least twelve weeks of treatment is necessary to see effects. Studies have shown that they have long-term beneficial effects even after treatment has been stopped. Long-term x-ray studies have documented that they rebuild cartilage.

	Glucosamine and chondroitin are aptly termed slow-acting disease-modifying agents in the treatment of osteoarthritis.

	The combination of glucosamine and chondroitin has been shown to decrease inflammation by blocking the production of prostaglandins and blocking activation of the RAGE receptors involved in cartilage breakdown pathways.

	In spite of multiple studies illustrating their effectiveness, these nutraceuticals have received only a lukewarm reception by the medical community thus far.
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