alpha-LIPOIC ACID
Also known as thioctic acid, a-lipoic acid is a naturally occurring compound that is synthesized by plants and animals, including humans. a-Lipoic acid contains two sulfur molecules that can be oxidized or reduced. This feature allows a-lipoic acid to function as a cofactor for several important enzymes as well as a potent antioxidant. Only the R-isomer of a-lipoic acid is synthesized naturally. Conventional chemical synthesis of a-lipoic acid results in a 50/50 (racemic) mixture of the two optical isomers, R-a-lipoic acid and S-a-lipoic acid. (1). In the text that follows, the term "a-lipoic acid" refers to racemic a-lipoic acid, while "R-a-lipoic acid" or "S-a-lipoic acid" refers to the specific isomer.
FUNCTION
Enzyme cofactor
R-a-Lipoic acid is normally bound to proteins by linkage of its carboxyl (COOH) group to a lysine residue in the protein. In its protein bound form, lipoamide, R-a-lipoic acid is a required cofactor for several multi-enzyme complexes that catalyze critical energy metabolism reactions inside the mitochondria. The pyruvate dehydrogenase complex catalyzes the conversion of pyruvate to acetyl-CoA, an important substrate for energy production, via the citric acid cycle. The a-ketoglutarate dehydrogenase complex catalyzes another important citric acid cycle reaction. The branched-chain a-keto acid dehyrogenase complex catalyzes the metabolism of three amino acids, leucine, isoleucine, and valine, also known as branched-chain amino acids. The glycine cleavage system is a multi-enzyme complex that catalyzes the formation of 5,10 methylene tetrahydrofolate, an important cofactor in nucleic acid synthesis (2).
Antioxidant
When large amounts of free a-lipoic acid are available (e.g., with supplementation), a-lipoic acid is also able to function as an antioxidant (3). a-Dihydrolipoic acid (DHLA) is the reduced form of a-lipoic acid, and is the only form that functions directly as an antioxidant (structure). Free a-lipoic acid is rapidly taken up by cells and reduced to DHLA intracellularly. Because DHLA is also rapidly eliminated from cells, the extent to which its antioxidant effects can be sustained remain unclear. Although only DHLA functions directly as an antioxidant, a-lipoic acid may have indirect antioxidant effects (4). 
Chelation of metal ions: Certain free metal ions like iron and copper can induce oxidative damage by catalyzing reactions that generate highly reactive free radicals. Both a-lipoic acid and DHLA may chelate or bind metal ions in a way that prevents them from generating free radicals (1). At present, this property has only been demonstrated in the test tube and in extracellular fluids.  
Scavenging free radicals: DHLA may prevent oxidative damage by interacting with potentially damaging reactive oxygen species (ROS) and reactive nitrogen species (RNS) (5).  
Regenerating other antioxidants: When an antioxidant like vitamin C neutralizes a free radical, it becomes oxidized itself, and is not able to neutralize other free radicals until it has been reduced or regenerated. DHLA is a potent reducing agent, and has the capacity to regenerate a number of oxidized antioxidants to their active antioxidant forms (diagram). Specifically, DHLA is capable of reducing the oxidized forms of vitamin C, glutathione, and coenzyme Q10, which are able to regenerate oxidized a-tocopherol (vitamin E), forming an antioxidant network. DHLA can be regenerated from a-lipoic acid through the activity of enzymes present in cells (1).  
Increasing intracellular glutathione levels: Glutathione is an important water-soluble antioxidant that is synthesized from the sulfur-containing amino acid cysteine. The availability of cysteine inside a cell determines its rate of glutathione synthesis. DHLA has been found to increase the uptake of cysteine by cells in culture, leading to increased glutathione synthesis (1). Although increases in intracellular DHLA are short-lived, DHLA may also improve intracellular antioxidant capacity by inducing glutathione synthesis.  
Repair of oxidative damage: The protein, a1-antiprotease, is an inhibitor of the enzyme elastase. Oxidation inactivates a1-antiprotease, leading to increased activity of elastase and degradation of elastin in the lungs, a process that has been implicated in chronic obstructive pulmonary disease (COPD). In the test tube, DHLA can act as a reducing factor for the enzyme, peptide methionine sulfoxide reductase (PMSR), which can reduce and reactivate oxidized a1-antiprotease (6). Whether a-lipoic acid contributes to the repair of oxidized proteins in living organisms remains to be determined.
Regulation of gene transcription 
The protein, NF-kappaB (NF-kB), is known as a transcription factor because it is able to bind to DNA and affect the rate of transcription of certain genes that have NF-kB binding sites. NF-kB plays an important role in regulating genes related to inflammation and the pathology of a number of diseases, including atherosclerosis, cancer, and diabetes (2). Physiologically relevant concentrations of a-lipoic acid have been found to inhibit the activation of NF-kB when added to cells in culture (7). 
AP-1 is another transcription factor that can be affected by both reactive oxygen species (ROS) and certain antioxidants within cells. Treating cells in culture with DHLA has been found to inhibit the activity of AP-1 by decreasing the expression of c-fos, one of the proteins that makes up the functional AP-1 complex (8).
DEFICIENCY
a-Lipoic acid deficiency has not been described, suggesting that humans are able to synthesize enough to meet their needs for enzyme cofactors. Increased destruction of the cofactor form of a-lipoic acid may underlie the pathology of some diseases. In arsenic toxicity, arsenic can form a complex with a-lipoic acid in dehydrogenase enzymes, leaving it inactive (3). Circulating antibodies to lipoamide-containing enzyme subunits have been isolated in patients with an autoimmune liver disease known as primary biliary cirrhosis (9).
DISEASE PREVENTION
Aging
Mitochondria are cellular organelles that oxidize dietary fuels (proteins, fats, and carbohydrates) to a usable form of energy, adenosine triphosphate (ATP). Free radicals or reactive oxygen species (ROS) are also produced by mitochondria as a byproduct of energy production. If not neutralized by antioxidants, ROS may damage mitochondria over time, causing them function less efficiently and to generate more damaging ROS in a self-perpetuating cycle. Many experts feel that this deterioration in mitochondrial function is directly related to functional declines in aging and age-related diseases (10). In aging rats, short-term dietary supplementation with R-a-lipoic acid has been found to decrease mitochondrial ROS production and improve mitochondrial function (11, 12). A series of studies in aged rats found that combined dietary supplementation of R-a-lipoic acid and acetyl-L-carnitine improved mitochondrial energy metabolism, decreased oxidative stress, increased physical activity, and improved measures of short-term memory (13, 14). Acetyl-L-carnitine is a supplemental form of L-carnitine, an amino acid derivative that plays a crucial role in mitochondrial energy metabolism. (See L-carnitine for more information.) While these findings are very encouraging, the researchers caution that these studies used relatively high doses of the compounds for only for one month. It is not yet known whether taking relatively high doses of R-a-lipoic acid and acetyl-L-carnitine will benefit aging rats in the long-term or will have similar effects in humans. Clinical trials of a combination supplement of a-lipoic acid and acetyl-L-carnitine in humans currently underway, but the results of these trials are not yet available for evaluation.
For more information about aging and oxidative stress, see the article, Aging with Dr. Tory Hagen, in the Fall/Winter 2000 LPI Newsletter.
DISEASE TREATMENT
Diabetes 
Chronically elevated blood glucose levels are the hallmark of diabetes mellitus. Type I diabetes is also known as juvenile-onset or insulin-dependent diabetes mellitus (IDDM) because it often develops in childhood or adolescence, and insulin therapy is required to control blood glucose levels. Type II diabetes is also known as adult-onset diabetes or non-insulin-dependent diabetes mellitus (NIDDM) because it is more common in older adults and may not require insulin therapy. However, type II diabetes may also develop in children and adolescents, and its treatment may eventually require insulin therapy. Pharmacologic doses of a-lipoic acid (i.e., many times higher than the amount a person could synthesize or obtain from foods) have been prescribed to treat diabetic patients in Germany since the late 1960's (4). Below is a summary of research on the use of a-lipoic acid supplementation to treat diabetes and its complications.
Insulin sensitivity: In type II diabetes, elevated blood glucose levels result from insulin resistance rather than a lack of insulin, and a number of treatments have been aimed at improving insulin sensitivity. There is limited evidence that high doses of a-lipoic acid can improve insulin sensitivity in individuals with type II diabetes. Intravenous infusions of 600 mg (15) and 1,000 mg (16) of a-lipoic acid to type II diabetics, improved insulin sensitivity by 27% and 51%, respectively compared to a placebo. An uncontrolled study of 20 type II diabetics found that oral administration of 1,200 mg of a-lipoic acid for 4 weeks significantly improved measures of glucose metabolism (17), and a placebo-controlled study of 72 type II diabetics found that oral a-lipoic acid at doses of 600 mg/day, 1,200 mg/day or 1,800 mg/day for 4 weeks improved insulin sensitivity by 25% (18). However, there were no significant differences between the three doses of a-lipoic acid tested. All of these studies were conducted using racemic a-lipoic acid. Data from animal studies suggests that the R-isomer may be more effective in improving insulin sensitivity than the S-isomer (19, 20), but this possibility has not been tested in any published human trials.
Oxidative stress: A number of studies in individuals with diabetes (type I and type II) indicate that they are under increased oxidative stress, a condition that is believed to contribute to the vascular and neurologic complications of diabetes. Although a-lipoic acid supplementation has been found to reduce measures of oxidative stress in animal models of diabetes, evidence that a-lipoic acid reduces oxidative stress in humans with diabetes is limited. In a non-randomized cross-sectional study, 33 patients with type I or type II diabetes who had been taking 600 mg/day of a-lipoic acid orally for at least 3 months had lower levels of plasma lipid peroxidation than did 74 diabetics who did not take a-lipoic acid (21). An intervention trial in 10 diabetic patients found that plasma lipid peroxides were significantly lower after taking 600 mg/day of a-lipoic acid orally for 60 days compared to baseline (22). The NF-kB transcription factor is known to increase the transcription of genes related to inflammation in response to increased oxidative stress. Oral a-lipoic acid supplementation (600 mg/day) has been found to decrease NF-kB activation in the white blood cells of type I diabetics (23) and patients with diabetic nephropathy (kidney damage) (24). The formation of advanced glycation end products (AGEP) also leads to glucose-mediated damage in diabetes. a-Lipoic acid has been found to prevent the formation of AGEP in the test tube (25).
Diabetic peripheral neuropathy: Over one third of diabetics develop peripheral neuropathy, a type of nerve damage that may result in decreased sensitivity, numbness, and pain, particularly in the lower extremities. In addition to the pain and disability caused by diabetic neuropathy, it is a leading cause of lower limb amputation in diabetics (26). The results of several large randomized controlled trials indicate that maintaining blood glucose at near normal levels is the most important step in decreasing the risk of diabetic neuropathy (27, 28). However, such intensive blood glucose control may not be achievable in all diabetic patients. Oxidative stress has been implicated in the pathology of diabetic neuropathy, and a-lipoic acid is approved for the treatment of diabetic neuropathy in Germany (1).  
At least 15 clinical trials have examined the effect of a-lipoic acid treatment on symptoms of diabetic neuropathy with mixed results, especially in smaller studies (29). Modest benefits have been observed in several large multi-center trials. More than 300 type II diabetics with symptomatic peripheral neuropathy were randomly assigned to intravenous treatment with 100 mg/day, 600 mg/day, or 1,200 mg/day of a-lipoic acid or placebo for 3 weeks (30). Symptom scores were significantly improved in those that received intravenous infusions of at least 600 mg/day of a-lipoic acid compared to placebo. A subsequent multi-center trial randomly assigned 509 type II diabetics with symptomatic peripheral neuropathy to one of three treatments: 1) 600 mg/day of intravenous a-lipoic acid for 3 weeks followed by 1,800 mg/day of oral a-lipoic acid (600 mg, 3 times/day) for 6 months, 2) 600 mg/day of intravenous a-lipoic acid for 3 weeks followed by oral placebo for 6 months, or 3) intravenous placebo for 3 weeks followed by oral placebo for 6 months (31). Although symptom scores did not differ significantly from baseline in any of the groups, assessments of sensory and motor deficits by trained physicians were significantly improved after 3 weeks of intravenous a-lipoic acid therapy and non-significantly improved at the end of 6 months of oral a-lipoic acid therapy. A smaller randomized controlled trial examined the effect of long-term oral a-lipoic acid supplementation on the results of electrophysiologic nerve conduction studies in 65 diabetic patients with symptomatic peripheral neuropathy (32). After two years of follow up, those who took either 600 mg/day or 1,200 mg/day of a-lipoic acid orally showed significant improvements in 3 out of 4 nerve conduction assessments compared to those who took placebo. 
Overall, the available research suggests that oral doses of at least 600 mg/day of a-lipoic acid may offer some benefit in the alleviation of neuropathic symptoms and deficits, especially when used in conjunction with effective treatment aimed at normalizing blood glucose levels.
Vascular complications: The inner lining of blood vessels, known as the endothelium, plays an important role in preventing vascular disease. Endothelial function in individuals with diabetes (type I and type II) is often impaired, and diabetics are at increased risk for vascular disease. Several small preliminary studies in humans have examined the effect of a-lipoic acid administration on endothelial function. In one study, intra-arterial infusions of a-lipoic acid improved endothelium-dependent vasodilation (blood vessel relaxation) in 39 diabetic patients, but not in 11 healthy controls (33). Oral supplementation of 1,200 mg/day of a-lipoic acid for 6 weeks improved a measure of capillary perfusion in the fingers of 8 diabetic patients with peripheral neuropathy (34). In an uncontrolled, non-randomized study of 84 diabetic patients, plasma thrombomodulin levels, a marker of compromised endothelial function, decreased significantly in the 35 diabetics that took 600 mg/day of a-lipoic acid orally over 18 months, while thrombomodulin levels increased significantly in those that did not take a-lipoic acid over the same period (35). While the results of these small, uncontrolled trials are encouraging, long-term placebo-controlled studies are needed before it can be determined whether a-lipoic acid supplementation can reduce the risk of vascular complications in individuals with diabetes.

SOURCES
Biosynthesis
a-Lipoic acid can be synthesized by plants and animals. The biosynthetic pathway for a-lipoic acid is not known, but it appears to be synthesized in the mitochondria from an 8-carbon fatty acid and elemental sulfur (5). It is currently unclear whether synthesis by normal gastrointestinal bacteria is a significant source of a-lipoic acid in humans. Biosynthesis does not appear to result in large amounts of circulating free a-lipoic acid, the form that is likely to function as an antioxidant (3).
Food sources 
Most a-lipoic acid in food is derived from lipoamide-containing enzymes and is bound to the amino acid, lysine (lipoyllysine). Animal tissues that are rich in lipoyllysine include kidney, heart, and liver, while plant sources that are rich in lipoyllysine include spinach, broccoli, and tomatoes. Somewhat lower amounts of lipoyllysine have been measured in peas, brussel sprouts, and rice bran (36). Digestive enzymes do not break the bond between a-lipoic acid and lysine very effectively. Thus, it has been hypothesized that most dietary a-lipoic acid is absorbed as lipoyllysine, and free a-lipoic acid has not been detected in the circulation of humans who are not taking a-lipoic acid supplements (3). Although a-lipoic acid is found in a wide variety of foods from plant and animal sources, quantitative information on the a-lipoic acid content of food is limited. In the table below, the a-lipoic acid content of some foods was calculated from measurements of lipoyllysine in freeze-dried food samples (36).
Supplements 
Supplemental doses of a-lipoic acid are hundreds of times higher than the amounts that can be obtained from food, and should be considered pharmacologic rather than physiologic doses. a-Lipoic acid is available by prescription in Germany, where it is approved for the treatment of diabetic and alcoholic neuropathies and alcoholic liver disease. It is available in the U.S. as a dietary supplement (37). Presently, all supplements available in the U.S. contain racemic a-lipoic acid, also called R-, S-a-lipoic acid or D-, L-a-lipoic acid. 
a-Lipoic acid from supplements is rapidly absorbed, rapidly metabolized, and rapidly cleared from plasma and tissues, suggesting that it should be taken in divided doses throughout the day, rather than in a single daily dose. The bioavailability of an orally administered dose of 200 mg is about 20-30% that of an intravenous dose (38, 39). Recommendations for the use of racemic a-lipoic acid as an antioxidant range from 50 mg/day to 400 mg/day. In the only published study to examine the in vivo antioxidant effects of a-lipoic acid in healthy humans, 600 mg/day for 4 months significantly decreased several biomarkers of oxidative stress compared to baseline (40). However, the antioxidant effects of lower doses have not been well studied in humans.
Racemic vs. R-a-lipoic acid: There is evidence that the two optical isomers of a-lipoic acid have different biological activities. R-a-lipoic acid occurs naturally in plants and animals and is the only form that functions as a cofactor for mitochondrial enzymes (see Function). Chemical synthesis of a-lipoic acid results in a 50/50 or racemic mixture of S-a-lipoic acid and R-a-lipoic acid. Within the mitochondria, R-a-lipoic acid is reduced to DHLA, the more potent antioxidant, 28 times faster than S-a-lipoic acid. However, in the cytosol S-a-lipoic acid is reduced to DHLA twice as fast as R-a-lipoic acid. One study in humans found R-a-lipoic acid to be more bioavailable than S-a-lipoic acid when taken orally (38). R-lipoic acid was more effective than S-lipoic acid in enhancing insulin-stimulated glucose transport and metabolism in insulin-resistant rat skeletal muscle (19), and R-a-lipoic acid was more effective than racemic a-lipoic acid and S-a-lipoic acid in preventing cataracts in rats (41). Almost all studies of a-lipoic acid supplementation in humans have been performed using racemic a-lipoic acid. At present, it is not known whether R-a-lipoic acid is more effective as an antioxidant than racemic lipoic acid when taken by humans in pharmacologic doses.
SUMMARY
· R-a-lipoic acid functions as a critical cofactor in several important enzymes related to energy metabolism.  

· a-Lipoic acid deficiency has not been described, suggesting that humans are able to synthesize enough to meet their needs for enzyme cofactors.  

· In doses achievable through supplementation, a-lipoic acid can act as an antioxidant.  

· Controlled clinical trials indicate that 600 mg/day of racemic a-lipoic acid may reduce symptoms and neurological deficits associated with diabetic neuropathy.  

· Although recent studies in rats suggest that supplementation with the combination of R-a-lipoic acid and acetyl-L-carnitine may be beneficial in preventing age-related declines in energy metabolism and memory, it is not known whether supplementation with these compounds will help prevent such age-related declines in humans.  

· Although generally well tolerated, a-lipoic acid supplementation may affect the optimal dose of medications used to control blood glucose in diabetics or precipitate hypoglycemia. 

Dietary supplements make old rats youthful, may help rejuvenate aging humans, according to UC Berkeley study 
19 February 2002 
By Robert Sanders, Media Relations 
Berkeley - Two dietary supplements straight off the health food store shelf put the spark back into aging rats, and might do the same for aging baby boomers, according to a study at the University of California, Berkeley, and Children's Hospital Oakland Research Institute. 

A team of researchers led by Bruce N. Ames, professor of molecular and cell biology at UC Berkeley, fed older rats two chemicals normally found in the body's cells and available as dietary supplements: acetyl-L-carnitine and an antioxidant, alpha-lipoic acid. 

In three articles in the February 19 issue of Proceedings of the National Academy of Sciences, Ames and his colleagues report the surprising results. Not only did the older rats do better on memory tests, they had more pep, and the energy-producing organelles in their cells worked better. 

"With the two supplements together, these old rats got up and did the Macarena," said Ames, also a researcher at Children's Hospital Oakland Research Institute (CHORI). "The brain looks better, they are full of energy - everything we looked at looks more like a young animal." 

"The animals seem to have much more vigor and are much more active than animals not on this diet, signaling massive improvement to these animals' health and well-being," said former UC Berkeley post-doctoral fellow Tory M. Hagen, now an assistant professor at the Linus Pauling Institute at Oregon State University, Corvallis. "And we also see a reversal in loss of memory. That is a dual-track improvement that is significant and unique. This is really starting to explode and move out of the realm of basic research into people." 

Based on the group's earlier studies, the University of California patented use of the combination of the two supplements to rejuvenate cells. Ames, through the Bruce and Giovanna Ames Foundation, and Hagen founded a company in 1999 called Juvenon to license the patent from the university. Juvenon currently is engaged in human clinical trials of the combination. 

One of the three PNAS articles probes the reasons behind this rejuvenation, concluding that the two chemicals "tune up" the energy-producing organelles that power all cells, the mitochondria. Both chemicals are normally used in mitochondria. 

Ames calls mitochondria the "weak link in aging." Evidence has been piling up, he said, that deterioration of mitochondria is an important cause of aging. A significant cause of this deterioration, he believes, is the accumulation of destructive free radicals - byproducts of normal metabolism - that disable enzymes and other chemicals. 

The combination therapy targets mitochondria to get rid of destructive radicals and to boost the activity of a damaged enzyme, carnitine acetyltransferase, that plays a key role in burning fuel in mitochondria. The researchers hoped that the anti-oxidant alpha-lipoic acid would do the former, and that flooding the cell with acetyl-L-carnitine, one of two proteins that the enzyme acts on, would achieve the latter. 

Experiments showed that this regimen worked. Associate researcher Jiankang Liu of CHORI, UC Berkeley postdoctoral fellow David W. Killilea and Ames demonstrated that the enzyme carnitine acetyltransferase is less active in old rats than in young rats, and that it binds less tightly to acetyl-L-carnitine in older rats. 

Supplementation with acetyl-L-carnitine or a combination of acetyl-L-carnitine and alpha-lipoic acid restored the enzyme's activity nearly to that found in young rats and substantially restored binding to acetyl-L-carnitine. 

"The acetyl-L-carnitine is protecting the protein and the higher levels are enabling the protein to work, while alpha-lipoic acid knocks down oxygen radicals," Ames said. "Each chemical solves a different problem - the two together are better than either one alone." 

Ames and Hagen have long had an interest in mitochondria as they relate to aging, and they were intrigued by a 1999 Italian study that showed acetyl-L-carnitine, when fed to old rats, improved mitochondrial activity. 

The two thought this might be a way to reverse the effects of aging on mitochondria, and in various trials found it to work to some degree. Free radicals were still damaging the cell, however, so they decided to pair it with one of the few antioxidants that gets into mitochondria, alpha-lipoic acid. Lipoic acid is produced by mitochondria and boosts levels of other antioxidants. 

In the second of the PNAS studies, Hagen, Ames and colleagues compared 2- to 4-month-old rats to 24- to 28-month-old rats, all fed acetyl-L-carnitine in their water and alpha-lipoic acid in their chow. 

After as much as a month on the supplements, the old and lethargic rats became more peppy, Ames said. 

"We significantly reversed the decline in overall activity typical of aged rats to what you see in a middle-aged to young adult rat 7 to 10 months of age," Hagen said. "This is equivalent to making a 75- to 80-year-old person act middle-aged. We've only shown short-term effects, but the results give us the rationale for looking at these things long term." 

They found also that the combination of lipoic acid and acetyl-carnitine improved mitochondrial activity and thus cellular metabolism, and increased levels of various chemicals known to decline with age, including ascorbic acid, an antioxidant. 

In a third study, Liu, Hagen, Ames and colleagues fed old rats a similar diet of the two supplements and looked at memory function as measured by the Morris water maze test and a peak procedure for assessing temporal or time-based memory developed by Seth Roberts, professor of psychology at UC Berkeley. They found that supplementation improved both spatial and temporal memory, and reduced the amount of oxidative damage to RNA in the brain's hippocampus, an area important in memory. In electron microscope pictures of cells from the hippocampus, mitochondria showed less structural decay in old rats that had a supplemented diet. 

"We did two different tests for cognitive activity in rats, and in both it made a big difference to feed them this mixture," Ames said. "Memory degenerates with age, and this makes them better." 

The analysis of nucleic acid damage in the brain was performed with post-doctoral researcher Elizabeth Head and Carl W. Cotman, professor of neurobiology and behavior, at the Institute for Brain Aging and Dementia at UC Irvine. UC Berkeley psychology graduate student Afshin M. Gharib worked with Liu to conduct the peak performance tests. 

"In aging, you're oxidizing the proteins in mitochondria and they lose activity," Ames explained. "If some of that lost activity is due to binding for substrate or coenzyme - like binding of acetyl-L-carnitine by carnitine acetyltransferase - and you can raise the level of those, then you can reverse some of the loss. "We showed, in fact, that that is what's happening with acetyl-L-carnitine. Aldehydes from lipid oxidation are glomming onto that protein, and that is what appears to cause the reduction in binding activity. But if you raise the level of acetyl-L-carnitine, now it works." 

Hagen added, "With aging, we see so many different things that are occurring to mitochondria that then lead to consequences in the cell. If you tune up mitochondria you may have a means of at least delaying the onset of a number of age-related problems that we encounter, or we can in some ways, hopefully, reverse what has already taken place." 

The work was supported by grants from the Ellison Foundation, the National Institute on Aging of the National Institutes of Health, the Wheeler Fund of the Dean of Biology at UC Berkeley, the Bruce and Giovanna Ames Foundation and the National Institute of Environmental Health Sciences Center at UC Berkeley. 
They found also that the combination of lipoic acid and acetyl-carnitine improved mitochondrial activity and thus cellular metabolism, and increased levels of various chemicals known to decline with age, including ascorbic acid, an antioxidant.

Lark Lands: I personally know and have worked with many hundreds of people who have combined multiple antioxidants to help combat the oxidative stress of this disease. In order to maintain optimal glutathione levels, this has usually included NAC, vitamin C, L-glutamine, and alpha-lipoic acid. In addition, at almost every one of the 40-50 conferences where I speak each year people will come up to tell me that they have been including such nutrients as parts of their programs for years. Both they and my own clients make it clear that they believe strongly that using supplements in this way is a very important part of their long-term programs for living long and well with HIV. Many have reported what appears to be significant disease stabilization and even, in some cases, significant increases in CD4s after beginning comprehensive supplementation programs, as well as very significant symptom reduction. And the research to date certainly seems to support this, with multiple studies showing slower disease progression with higher levels of nutrients, in general, and, of course, the Herzenberg study suggesting the much higher level of survival in those with higher glutathione levels.

Lipoic Acid (Thioctic Acid)

Alpha-lipoic acid (also known as thioctic acid) is an important antioxidant which quenches many different reactive oxygen species, including hydroxyl radicals, hypochlorous acid, and singlet oxygen. It readily crosses cell membranes and works as an antioxidant in both lipid and aqueous parts of the body. In other words, it can counter many different forms of oxidative stress and prevent the cellular damage they might cause. It both directly reduces oxidative stress in the body and indirectly spares or recycles or regenerates the other major antioxidants, raising their levels in the bloodstream. It can recycle vitamin E from its oxidized form back to its reduced form (in which it again becomes an antioxidant), thus helping to protect cell membranes. Vitamin C can also be regenerated through reaction with alpha-lipoic acid, as can glutathione. In fact, alpha-lipoic acid has been shown to protect against the symptoms of vitamin E or vitamin C deficiency in animals fed diets deficient in those nutrients. One small study (10 HIV+'s in CDC Stage 4) showed a combination of effects from supplementation with alpha-lipoic acid including increases in blood levels of vitamin C and glutathione, increases in CD4 cells, and decreases in the body compounds that result from oxidative stress. The latter shows that it was indeed working well as an antioxidant. Although most of the HIV community has focused in the past on NAC as a way to raise glutathione, research carried out by Dr. Lester Packer at the University of California at Berkeley has shown that alpha-lipoic acid may be the best way to raise glutathione levels in people living with HIV. 

Alpha-lipoic acid is very important to the liver cell metabolic pathways and can be rapidly depleted when the liver is under stress. In Europe, it has long been used in the treatment of hepatic disorders because of its liver-sparing effects which can help the liver repair. Although later research has shown that it is not specifically helpful for mushroom poisoning or alcoholic liver degeneration (two things for which it had been used in the past), there are other causes of liver damage for which it may be quite useful. Its effectiveness in raising cellular glutathione levels is probably very important for liver repair with a disease like HIV that induces glutathione deficiency. Especially when used in combination with silymarin, I have seen it work quite well to reduce elevated liver enzymes, even in some people in whom the levels had been elevated for quite some time. Some of my clients, in fact, have successfully used this combination to lower enzymes sufficiently to get into clinical trials of various drugs, where too-high liver enzymes would have otherwise excluded them. Its combined usefulness in repairing the liver and working as an antioxidant has led to its extensive use in Europe for radiation sickness, drug poisonings, and chemical overdoses. It may provide some protection against the damage induced by radiation therapy during cancer treatment. 

In addition, both in vivo and in vitro research has shown potential for alpha-lipoic acid to serve as an antiretroviral agent. It has been shown to inhibit replication of HIV in both acutely and chronically infected cells by a mode of action different than that of nucleoside analogues. In vitro, alpha-lipoic acid has been shown to have synergistic effects when combined with AZT, with the combination of the two showing stronger inhibition of HIV replication than either had when used alone. In vitro research done at Kumamoto University in Japan has shown that alpha-lipoic acid significantly depresses both HIV tat gene activity and HIV infectivity, and is active in both acute and chronically infected cells. Other in vitro research done in the Department of Molecular and Cell Biology at the University of California, Berkeley, has shown that alpha-lipoic acid inhibits NF-kappa B activity. German in vitro research has also shown that alpha-lipoic acid inhibits the infectivity of virus particles and suppresses viral replication, and follow-up in vivo studies by the same researchers showed that it does have antiviral effects in HIV+'s, reducing viral titers just as had been predicted by the in vitro research. Since NF-kappa B is, in essence, an on-off switch for the activation of HIV, and tat inhibition is considered a promising antiviral approach, and anything non-toxic that effectively suppresses viral replication and reduces infectivity is immensely desirable, alpha lipoic acid may be a very important part of a comprehensive antiviral approach. So why haven't other researchers been rushing to pursue its antiviral possibilities? Gee, it couldn't be because it's unpatentable and, thus, unlikely to be profitable, do you think? 

Alpha-lipoic acid has long been used in Europe for the treatment of peripheral neuropathy in diabetics. A number of controlled clinical trials have shown its usefulness for reducing both the pain and numbness suffered by those with diabetic neuropathy, and its use for this condition is approved in Germany. Its antioxidant properties may help protect the nerves from the inflammation and oxidative damage that HIV induces, as has been shown to be true with diabetic neuropathy. Alpha- lipoic acid is also a true oral chelating agent that has been widely used in Europe in the treatment of heavy metal toxicity caused by chemicals such as arsenobenzoles, mercuric chloride, and carbon tetrachloride. Thus, it is possible that it might be removing something that is toxic to nerves. Because of its liver protective and antioxidant benefits, it has been included as a component of the programs of many of my clients for several years now. It may have contributed to the success of the multi-nutrient neuropathy elimination programs some of them have used.

Alpha-lipoic acid may also be useful for cognitive dysfunction in HIV disease. Tissues of the central nervous system are known to be particularly vulnerable to oxidative stress because of their high rate of oxygen consumption and high mitochondrial density. The mitochondria produce lots of free radicals during normal oxidative metabolism and, especially without sufficient antioxidant protection, the mitochondrial tissue may be damaged. It is believed that this sort of oxidative stress damage may be partially responsible for neurodegenerative diseases. In animal studies, alpha-lipoic acid has been shown to improve memory, apparently by reversing the damage that had been induced by oxidative stress. Although no research has been done to look at the possible usefulness of alpha-lipoic acid for neurocognitive degeneration in people living with HIV, it is certainly an interesting possibility. 

Because it not only appears to be non-toxic but also may improve T-cell function, while helping keep the liver healthy (especially where there is long-term drug usage that may adversely affect the liver), serving as a powerful antioxidant, and possibly protecting the nerves, it seems like an extremely useful part of a total integrated approach. If it also has an antiviral effect, so much the better.

Many people take 100-200 mg, three times per day with meals, sometimes increasing the amounts when liver enzymes are elevated or neuropathy is present. There is no known toxicity, but one report shows possibility of thrombocytopenia (decreased platelets) from higher doses. Because it is an effective mineral chelating agent, some writers have raised the question of whether alpha lipoic acid might remove important minerals; although no problems have been observed at the doses listed here, to err on the side of safety, its use could be accompanied by the daily intake of a good multiple vitamin/mineral supplement and an iron supplement, and blood cell tests (RBC and platelets) could be monitored while it's being taken.

Alpha Lipoic Acid (ALA)
Alpha Lipoic Acid serves as a coenzyme in the energy production process in the cells which can provide quick bursts of energy. Alpha Lipoic Acid is unique in that it is both water and fat soluble witch allows it to enter all parts of the cell to neutralize free radicals. Alpha Lipoic Acid contributes to invigorating mental and physical energy and a reduction in muscle fatigue. Dr. Lester Packer, a leading researcher in the area of antioxidants and a professor of molecular and cell biology at the University of California at Berkeley says "Alpha-Lipoic acid could have far-reaching consequences in the search for prevention and therapy of chronic degenerative diseases such as diabetes and cardiovascular disease" .... "and because it’s the only antioxidant that can easily get into the brain, it could be useful in preventing damage from a stroke". 

Common uses for supplemental alpha Lipoic Acid: 

· Currently used in Europe to treat peripheral nerve degeneration (neuropathy) resulting from diabetes. 

· May play a role in controlling blood sugar. 

· May help prevent the onset of type 2 diabetes. 

· Important for the production of energy inside the cell by utilizing sugar to produce energy contributing to mental and physical stamina. 

· Neutralizes free radicals. Unlike Vitamin C which is water soluble and Vitamin E which is fat soluble, alpha Lipoic Acid is both water and fat soluble which allows it to enter all parts of the cell to neutralize free radicals. 

· May help reduce LDL (bad) blood cholesterol. 

· May help improve memory. 

· Chelates (grabs) heavy metals and binds them reducing these oxidants from blood system. 

· Inhibits Glycation which is responsible for accelerated tissue damage. 

· Recycles and enhances the effects of other antioxidants such as Vitamin E and Vitamin C. 

· Significantly increase survival in rats that have suffered a stroke if given before the stroke occurs. 

· Prevents tissue damage and death after a heart attack. 

· Not only does it act as an antioxidant itself, it also stimulates production of glutathione (an antioxidant produced by the body), giving cells a double dose of antioxidant. 

· Easily absorbed when taken orally and once inside cells is quickly converted to its most potent form, dihydrolipoic acid. 

· Because both alpha lipoic acid and dihydrolipoic acid are antioxidants, their combined actions give them greater antioxidant potency than any natural antioxidant now known. 

· Important for regulating aspects of the immune system, in particular immune cells called T-lymphocytes. 

· May be useful in relieving syptoms of stomatopyrosis, or Burning Mouth Syndrome (BMS).

ALPHA-LIPOIC ACID MAY HELP REDUCE INFLAMMATION

October 11, 2002. The incidence of inflammatory diseases such as arthritis increases with age. Free radicals promote inflammatory reactions, which antioxidants have been successful at diminishing. Scientists recently stimulated the inflammatory response of white blood cells, resulting in an increase of Intracellular Adhesion Molecule 1 (ICAM-1), which encourages white blood cells to stick to other cells, thereby inflaming tissues. Alpha-lipoic acid, a potent antioxidant, was then added to the mix. Researchers said the acid reduced the activity of ICAM-1 to levels in normal, un-stimulated cells in a dose-dependent manner. It also lowered the activity of NFkB (NFkB can increase the activity of genes responsible for inflammation). According to the study, these changes suggest that alpha-lipoic acid may help reduce the effects of inflammatory diseases such a rheumatoid arthritis and psoriasis. 

Suggested dosage for Alpha Lipoic Acid is 200 mg two to three times daily. 

Alpha Lipoic Acid, Vitamin C Ester and DMAE help "lift" skin and prevent future damage. Safe for all skin types. 2 oz.

Alpha Lipoic Acid ... the new, ultra-potent antioxidant (said to be 400 times more potent than C or E) not only helps fight future skin damage but also helps repair past damage. DMAE is called "facelift in a jar" for its ability to help tighten, firm and tone facial and throat skin ... quickly.

And Vitamin C Ester boosts anti-free radical action! All in a loposome to aid penetration. Plus other nutrients that contribute to its dramatic results.
Glutamine

Glutamine is an amino acid which is normally found in greater abundance in the body than any other free amino acid. It is crucial for many aspects of healthy body function, including maintenance of optimal antioxidant status, building and maintenance of muscle tissue, maintenance of optimal immune function, and repair and maintenance of intestinal tissue. Because it has long been classified as "non-essential" -- meaning that the body can normally synthesize what it needs -- little attention has been paid to its importance in HIV disease. Luckily, the work of Judy Shabert, M.D., M.P.H., is changing that. She has shown that glutamine deficiency may cause many serious problems, including inadequate antioxidant status in the body, wasting, and loss of both intestinal and immune function. Dr. Shabert points to the research showing that during the stress of infection or injury, the demand for glutamine is very high. The muscles respond to this demand by releasing their stored glutamine. In fact, the rate of release of glutamine from the muscles is dramatically increased, to levels 3-4 times normal. According to Dr. Shabert, the body does this in order to provide glutamine to the intestinal tract, liver, kidneys, and immune system cells. 

With the short-term metabolic stress that is created by acute infections, the body can soon return to normal rates of glutamine use. The muscle glutamine levels are quickly restored and the muscles are not damaged. Unfortunately, with the continuous metabolic stress that results from the chronic infection of HIV disease, the demand for glutamine continues and the concentration of this amino acid in the muscles falls rather rapidly. This results in a decline in the synthesis of muscle tissue and, eventually, a wasting away of the muscles. Since the muscles can no longer provide sufficient glutamine, blood levels will also stay chronically low. Only when glutamine levels are restored to normal will muscle synthesis be able to work normally in order to restore the muscle tissue. Thus, supplementation of this amino acid at levels sufficient to restore normal status in the body is vitally important. Muscle loss may be restored or, better yet, muscle wasting may be prevented in the first place. This, of course, makes glutamine crucial for the prevention of internal decline and wasting.

In addition, glutamine is very important for the maintenance of immune function. It is the primary fuel source for lymphocytes and macrophages. These cells consume glutamine at high rates even when there are no special demands for immune system response to an infection. During an immune response when the immune cells have to increase in number and do their work of destroying pathogens, the rate at which glutamine is used increases dramatically. When the body's supply of glutamine runs short, immune function is compromised. Dr. Shabert notes that both the speed at which T cells mature and the proliferative responses of T cells have been shown to be positively affected by supplementation with L-glutamine. Glutamine also increases the activity of natural killer cells and improves the function of neutrophils. In addition, glutamine is critical for the immune function of the respiratory tract, the genitourinary tract, and the intestinal tract. The linings of these tracts produce secretory immunoglobulin A (sIg-A), a type of antibody which works in and on the linings to provide immune defense. Glutamine is a required nutrient for sIg-A-producing cells. This antibody provides the primary immunological defense of the intestinal tract. Thus, supplementation with L-glutamine may help restore sIg-A production in a way that will improve the immune defense of the gut lining and help prevent infections... It may also help to restore the immune function of the respiratory tract... For all these reasons, giving the body sufficient L-glutamine to help restore adequate amounts of sIg-A to the linings of the body might significantly boost immune defenses.

Glutamine is also critical for maintaining the health of the intestinal tract since it is required for the constant rebuilding of intestinal cells. The cells lining the intestine function to absorb nutrients and to block the uptake of pathogens. These cells are regenerated every 3-4 days. The energy which allows this process to occur comes from glutamine. If glutamine concentrations are low, the result is intestinal tissue atrophy and decreased absorption, with resulting lack of uptake of nutrients vital to the body's function. Glutamine is also necessary to maintain the barrier function of the intestines, the body's ability to block the uptake of pathogens, improperly digested food particles, and so on. As is readily apparent, glutamine's ability to help repair the intestines is among its most important benefits for people living with HIV.

For those on intravenous nutrition (total parenteral nutrition/TPN), it may be important to add glutamine to the IV solution. In an extensive review article on the role of glutamine in critically ill hospitalized patients, it is suggested that supplemental glutamine in either enteral or parenteral feedings may greatly improve nutrition management and increase the speed of recovery, thus shortening hospital stays. In part, this is almost certainly due to its capacity to heal the intestines or prevent their atrophy. Dr. Shabert points out that the usual failure to replete lean tissue that is seen when standard TPN or most oral nutritional formulas are used in an attempt to address wasting is due to the fact that most such formulas fail to provide the rate-limiting amino acid for muscle tissue building, L- glutamine.

Restoring glutamine sufficiently to achieve optimal blood levels can also be critically important for maintaining the antioxidant status in the body. Glutathione is one of the body's best antioxidant defenses against the oxidative damage of HIV disease. The reason that L-glutamine is important to maintain glutathione levels is somewhat complicated but the simple version is this. The amino acid cysteine is generally the rate-limiting factor in the production of glutathione in the body. In other words, the amount of glutathione that you can produce will be dependent on the amount of cysteine that is available for that process. That's why N-acetylcysteine (NAC), discussed below, is important for glutathione synthesis. However, once you've provided all the cysteine that's necessary, glutamine becomes the rate-limiting factor in the production of glutathione. Thus, in a body depleted of glutamine, glutathione production will never be optimal. Supplementing with both NAC and L-glutamine can greatly improve the chances for full glutathione replenishment, with all the benefits that come from that. It will also help to ensure that your body remains capable of properly breaking down all the drugs you may be taking. The liver uses glutathione for the detoxification of drugs. When levels of glutathione in the liver are too low, its ability to properly break drugs down may be compromised.

Dr. Shabert believes that the combination of all these needs for glutamine results in a demand for it that is well beyond what the body can possibly provide for itself. Thus, supplementation with sufficient amounts of L-glutamine to provide the body what it needs for all these important functions is very crucial. The L-glutamine can be given either orally or intravenously to accomplish this. Glutamine normally makes up 5-8% of dietary protein so the average person eating approximately 100 grams of protein per day is getting around 5-8 grams daily. However, this level appears to be inadequate even for maintenance of glutamine levels in someone living with HIV who is asymptomatic. For someone in more advanced disease stages or in need of intestinal repair or muscle rebuilding, it is hopelessly insufficient. It appears that even those in early, asymptomatic disease stages may need approximately 10 grams per day to protect their bodies. As the disease progresses, moving toward 15 grams per day is probably appropriate. When there are already existing problems, increasing to even higher doses may be necessary.

Acetyl-L-Carnitine (ALC)
Acetyl-L-Carnitine, Acetylcarnitine, or ALC
Acetyl-l-carnitine is a molecule that occurs naturally in the brain, liver, and kidney. Natural levels of Acetyl-l-carnitine diminish as we age. 

Common uses for supplemental Acetyl-l-carnitine: 

· To enhance cognition. 

· Involved in the metabolism of food into energy. 

· Mild mental impairment in the elderly showed a significant improvement of several performances during and after Acetyl-l-carnitine treatment. 

· Reports indicate that Acetyl-l-carnitine may be effective in the treatment of dementia. 

· Treated Down syndrome patients showed statistically significant improvements of visual memory and attention both in absolute terms and in comparison with the other groups. 

· Prevention of diabetic neural dysfunction or peripheral neuropathy and metabolic imbalances. 

· To significantly reduce severity of depressive symptoms in the elderly. 

· To significantly improve items measuring quality of life. 

· Improve both spatial and temporal memory, and reduce the amount of oxidative damage to RNA in the brain's hippocampus, an area important in memory. 

· Acetyl-l-carnitine is widely used as an energy supplement in Italy.
Alzheimer's 

The acetyl group that is part of acetyl-L-carnitine contributes to the production of the neurotransmitter acetylcholine, which is required for mental function. Several double-blind clinical trials suggest that acetyl-L-carnitine delays the progression of Alzheimer’s disease and enhances overall performance in some people with Alzheimer’s disease. Alzheimer’s research has been done with the acetyl-L-carnitine form, rather than the L-carnitine form, of this nutrient. 

Several clinical trials have found that acetyl-L-carnitine supplementation delays the progression of Alzheimer’s disease, improves memory, and enhances overall performance in some people with Alzheimer’s disease. Overall, most short-term studies have shown clinical benefits, and most long-term studies (one year) have shown a reduction in the rate of deterioration. 

Brain 

One double-blind trial has found that acetyl-L-carnitine may be helpful for people with degenerative cerebellar ataxia, a loss of muscular coordination caused by disease in the cerebellum (the hind part of the brain that controls muscle tone and balance). 

Several clinical trials suggest that acetyl-L-carnitine delays onset of ARCD and improves overall cognitive function in the elderly. In a controlled clinical trial, acetyl-L-carnitine was given to elderly people with mild cognitive impairment. After 45 days of acetyl-L-carnitine supplementation at 1,500 mg per day, significant improvements in cognitive function (especially memory) were observed. Another large trial of acetyl-L-carnitine for mild cognitive impairment in the elderly found that 1,500 mg per day for 90 days significantly improved memory, mood, and responses to stress. The favorable effects persisted at least 30 days after treatment was discontinued. Controlled and uncontrolled clinical trials on acetyl-L-carnitine corroborate these findings. 

Depression 

Acetyl-L-carnitine may be effective for depression experienced by the elderly. A preliminary trial found that acetyl-L-carnitine supplementation was effective at relieving depression in a group of elderly people, particularly those showing more serious clinical symptoms. These results were confirmed in another similar clinical trial. In that trial, participants received either 500 mg three times a day of acetyl-L-carnitine or a matching placebo. Those receiving acetyl-L-carnitine experienced significantly reduced symptoms of depression compared to those receiving placebo. At least two other clinical studies of acetyl-L-carnitine for depression in the elderly have reported similar results. 

Diabetes 

Acetyl-L-carnitine prevents substance P loss in the sciatic nerve and lumbar spinal cord of diabetic animals. 

Diabetic neuropathy is a disease of peripheral nerves, characterized by axonal atrophy and degeneration that might be preceded by a marked impairment of axonal transport and by a reduced conduction velocity. Sensory nerves are particularly susceptible to diabetes. In the present report it is shown that experimental diabetes in rats causes a significant reduction of the content of the pain-related neuropeptide substance P in sciatic nerve and lumbar spinal cord. Such a loss of substance P is fully prevented by acetyl-L-carnitine treatment. The neuroprotective pharmacological effect is selective and takes place without significant changes of hyperglycaemia and without modifications of the reduced rate of body growth typical of diabetic animals. 

Di Giulio AM Gorio A Bertelli A Mantegazza P Ferraris L Ramacci MT 
In: Int J Clin Pharmacol Res (1992) 12(5-6):243-6 

Peptide alterations in autonomic diabetic neuropathy prevented by acetyl-L-carnitine. 

Autonomic neuropathy and gastrointestinal problems are among the most common complications of diabetes. In this report it is shown that a possible correlation between the two disorders might exist, since diabetes causes a profound alteration of the peptidergic innervation of the gut. It is reported that 14 weeks after diabetes induction with alloxan the levels of substance P and methionine-enkephalin are markedly reduced throughout the intestine, while vasoactive intestinal polypeptide content is dramatically increased. Therefore the enteric innervation of diabetic animals is completely disorganized, with some systems undergoing atrophy and others undergoing hypertrophy. Treatment of diabetic animals with acetyl-L-carnitine prevents the onset of the marked peptide changes described above. The results suggest a potential for acetyl-L-carnitine in the treatment of autonomic neuropathies. 

CoQ10 (Coenzyme Q10)
CoQ10 is a vitamin-like compound also called ubiquinone. It is an essential component of cells and is utilized by the mitochondria in the normal process of energy production. It helps convert food into energy at a very basic, cellular level and it is an antioxidant. CoQ10 (Coenzyme Q10) is one in a series of ubiquinones, naturally occurring compounds produced in nearly every cell of the body, and was discovered as recently as 1957. This Coenzyme Q10 is the highest quality available and synergistically blended with Bioperine™ which has been demonstrated to aid in absorption. 

Doctors commonly prescribe CoQ10 (coenzyme Q10) to treat heart disease in Japan, Sweden, Italy, Canada, and other countries. 

Common Uses for CoQ10: 

· Improves the heart and circulation in those with congestive heart failure, a weakened heart muscle (cardiomyopathy), high blood pressure, heart rhythm disorders, chest pain (angina), or Raynaud's disease. 

· Treats gum disease and maintains health gums and teeth. 

· Protects the nerves and may help slow Alzheimer's or Parkinson's disease. 

· May help prevent cancer and heart disease, and play a role in slowing down age-related degenerative changes. 

· May improve the course of AIDS or cancer.

· Q10 has shown small significant benefit in treating ALS, also known as Lou Gehrig's disease, and it has also has been used to treat a range of rare pediatric neurological diseases. 

· Because any disease process that involves free radical damage could be treated with coenzyme Q10, the theoretical therapeutic potential of this compound seems limitless. Cataracts, macular degeneration, side effects of chemotherapy and skin damage related to radiation exposure could all be helped by doses of Q10, proponents believe.

The primary function of CoQ10 (coenzyme Q10) is as a catalyst for metabolism - the complex chain of chemical reactions during which food is broken down into packets of energy that the body can use. Acting in conjunction with enzymes, the compound speeds up the vital metabolic process, providing the energy that the cells need to digest food, heal wounds, maintain healthy muscles, and perform countless other bodily functions. Because of the nutrient's essential role in energy production, it's not surprising that it is found in every cell in the body. It is especially abundant in the energy-intensive cells of the heart, helping this organ beat more than 100,000 times each day. In addition, coenzyme Q10 acts as an antioxidant, much like vitamins C and E, helping to neutralize the cell-damaging molecules known as free radicals. 

CoQ10 (Coenzyme Q10) may play a role in preventing cancer, heart attacks, and other diseases linked to free-radical damage. It's also used as a general energy enhancer and anti-aging supplement. Because levels of the compound diminish with age (and with certain diseases), some doctors recommend daily supplementation beginning about age 40. 

CoQ10 has generated much excitement as a possible therapy for heart disease, especially congestive heart failure or a weakened heart. In some studies, patients with a poorly functioning heart have been found to improve greatly after adding the supplement to their conventional drugs and therapies. Other studies have shown that people with cardiovascular disease have low levels of this substance in their heart. Further research suggest that CoQ10 may protect against blood clots, lower high blood pressure, diminish irregular heartbeats, treat mitral valve prolapse, lessen symptoms of Raynaud's disease (poor circulation in the extremities), and relieve chest pains (angina). 

A few small studies suggest that CoQ10 may prolong survival in those with breast or prostate cancer, though results remain inconclusive. It also appears to aid healing and reduce pain and bleeding in those with gum disease, and speed recovery following oral surgery. CoQ10 shows some promise against Parkinson's and Alzheimer's Diseases and fibromyalgia, and it may improve stamina in those with AIDS. Certain practitioners believe the nutrient helps stabilize blood sugar levels in people with diabetes. There are many other claims make for CoQ10 that it slows aging, aids weight loss, enhances athletic performance, combats chronic fatigue syndrome, relieves multiple allergies, and boosts immunity. 

For daily supplementation, the dosage range is from 30 - 100 mg, with the most common dosage at 30 mg. It takes up to eight weeks to see results with CoQ10. There are no known significant side effects or drug interactions. 

Free Radicals and the Ultimate Antioxidant - Alpha Lipoic Acid:

Researchers now tell us that free radicals damage throughout the body is a major cause of aging and age-associated disease.

A free radical is an unstable incomplete molecule because it is missing an electron which exists in pair in stable molecules. Free radicals steal an electron from another molecule, thereby create another free radical. This new free radical then duplicates the process, resulting in a chain reaction of events, which can ultimately damage the body.

Free radicals age the body in at lease five ways:

1. Lipid peroxidation cause damage to fatty compounds releasing more free radicals into the bloodstream. 

2. Cell membrane damage leading to cell death. 

3. Cross linking between proteins and genetic materials (i.e. DNA) will alter the DNA structure which produce useless debris and sometimes cancerous cells. 

4. Lysosomal damage with leakage of enzymes resulting in cell death. 

5. Miscellaneous reactions forming residues which accumulate with time and interfere with cell function and life processes.

Antioxidants are able to easily donate electrons to molecules in need of an electron, such as free radicals, before they steal one from someplace else, thus stabilize and prevent a damaging chain reaction. Antioxidants are a class of nutrients which can destroy free radicals and thus prevent the diseases associated with free radical damage. Antioxidants also help alleviate the symptoms and side effects of many of these diseases. 

The followings are the major antioxidants of the body.

Vitamin C, Vitamin E, Beta-carotene (Pro-vitaminA), Glutathione (Cysteine, glutamic acid and glycine), Methionine, Cysteine, Coenzyme q-10, (Co-Q-10), Selenium, Zinc, Melatonin, DHEA, Phytochemicals (Flavonoids and polyphenolics) and Alpha Lipoic Acid (ALA).

Free Radical Diseases

· Capillary fragility (Bruises) 

· Wrinkles 

· Heart disease and clogged arteries 

· Arthritis 

· Cancer 

· Cataract 

· HIV 

· Allergy or asthma 

· Memory loss, Parkinson's disease and Alzheimer's 

· Premature aging 

· Impaired immunity 

· Diabetes

Nature's ultimate perfect Antioxidant : Alpha Lipoic Acid (ALA) 

Dr. Lester Packer, professor at the University of California, Berkeley, Department of Molecular and Cell Biology, among the world's leading antioxidant researchers, descried ALA as " An ideal antioxidant"

1. ALA is the only antioxidant which is both fat and water-soluble. This means that ALA is easily absorbed and transported across cell membranes, offering us protection against free radical damage both inside and outside the cell. This is unlike many other antioxidant which provides extracellular protection only. 

2. The structure of ALA is very small which allows it to easily slip through cell membranes. Many other antioxidants are too large to pass through the cell membrane. 

3. ALA processes antioxidant properties in its origin form and also in its reduced form, DHLA (Dihydrolipoic acid is an even more potent antioxidant than ALA). Most antioxidant substances Like vitamin C and E can act as antioxidant only in their reduced forms. After they have donated an electron, they are then "used up" unless they are regenerated by another antioxidant like Alpha Lipoic Acid. 

4. ALA is a coenzyme in the metabolic process, specifically it is necessary for the conversion of glucose to energy (ATP). 

5. ALA works with vitamin C and E. ALA also recycles and regenerates other antioxidants including vitamin C and vitamin E. 

6. ALA increases Glutathione levels. Glutathione, a major antioxidant within cells, is the major repair enzyme. 

7. ALA prevents glycation damage from high blood sugar level. 

Applications of Alpha Lipoic Acid (ALA)

· Diabetes Mellitus: ALA has been used throughout Europe to control blood sugar and prevention and treatment of diabetic complications including retinopathy, neuropathy, renal disease and atherosclerosis. ALA looks like the most potent natural insulin mimicker, even better than Vanadyl sulfate and Chromium. 

· Liver diseases, including those caused by toxins, viruses such as hepatitis A, B and C, alcohol and drugs. 

· Eye disease, including macular degeneration and cataracts. ALA prevents cataracts and glaucoma. ALA reduces risk of aged related macular degeneration. 

· Peripheral neuropathy. ALA reduces diabetic neuropathy and reverse nerve damage. 

· Neurological diseases, including multiple sclerosis, stroke, and spinal cord injuries. ALA improves memory in older individuals. ALA helps slow progression of Alzheimer's. ALA may protect against Parkinson's. 

· Coronary artery disease and congestive heart failure. ALA wards off heart disease by protecting against Apolprotein (Lp(a)) oxidative damage of coronary arterial wall. ALA speeds recovery following heart attack and stroke - prevents free radical damage. 

· Vascular protective agent -- such as for varicose veins, leg cramps, easy bruising from capillary brittleness and hemorrhoids. 

· Reduction of the negative effects of inflammatory disorders such as asthma, allergies, sinusitis, hives, arthritis, psoriasis, Crohn's disease etc. 

· Cancer protection - protecting damage from radical agents to DNA, cellular membranes, lipids, proteins etc. 

· Inhibiting the replication of HIV and other viruses. 

· Removal of heavy metals from the body 

· Prevention of radiation damage (Internal and external) such as from the sun or x-rays, etc. 

· Protection from premature aging. 

· Prevention and relief of dry skin. 

· Prevention and relief of erectile dysfunction in some males. 

· Improvement of circulation such as experienced by cold hands, cold feet, cold nose, etc. 

· Speeds tissue healing and injury repair. 

· For general maintenance of ideal antioxidants status in the body, in combination with other antioxidants including vitamin C, vitamin E and coenzyme Q-10.

Dosage of Alpha Lipoic Acid
1. Preventive dosage: 100 - 200mg daily 

2. Therapeutic doses up to 600 - 800mg/day to reverse symptoms from neuropathy, to assist diabetics with other complications such as cataracts or macular degeneration, or to assist the body in fighting off HIV. Blood glucose monitoring is advised. Side effects even at these higher dosages are practically nonexistent except possibly allergic skin reaction. 

Procaine (GH3 And KH3)
[image: image1.png]


The two most popular antiaging drugs in the world are Gerovital-H3 from Romania (GH3) and KH3 from Germany. The active ingredient in both these drugs is procaine, which is also the active ingredient in the numbing dental drug Novocaine. The benefits of procaine were initially touted by Romanian physician Ana Aslan, who claimed that her GH3 formula could be used in the treatment of virtually all the diseases of aging. Subsequent studies in Europe and the U.S. with both GH3 and KH3 showed that these drugs are effective antidepressants, and that they may be useful in treating arthritis. A large animal study conducted by Aslan showed that GH3 extended the lifespan of laboratory mice by 20%. A subsequent, much smaller study, using higher doses of GH3, did not show prolongation of lifespan.
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