Lipoic acid precursors:

its precursors appear to be octanoate and the sulfur amino acid cysteine. Recent findings show that both alpha lipoic acid and its reduced form, dihydrolipoic acid (DHLA) function as potent antioxidants within the body, and that both these compounds may be effective in preventing and treating the complications of diabetes and, perhaps, aging itself.

cysteine appears to be the source of sulfur, and octanoate serves as the intermediate precursor for the 8-carbon fatty acid.3 It is readily converted to its reduced form, dihydrolipoic acid (DHLA), in many tissues of the body.

Glycation of protein caused by elevated blood and tissue glucose is believed to contribute to many of the complications seen in diabetes. These sugar-damaged proteins are referred to as advanced glycosylation end products (AGEs). AGEs increase with the length of hyperglycemia and are thought to be responsible for the kidney damage and advanced atherosclerosis seen in diabetes.4 Packer and Kawabata found non-covalent binding of alpha-lipoic acid to albumin protected proteins against glycation

Cataracts: High levels of activity of the enzyme aldose reductase have been associated with diabetic cataracts. Aldose reductase is inhibited by alpha-lipoic acid in rat lenses.
Glutathione is best produced in our bodies by the feeding of a derivative of one of its precursors, namely, n-acetyl-cysteine (NAC), together with lipoic acid and selenium. Glutathione, thus produced, has been used as one of the nutritional supplements in Chronic Fatigue Syndrome, Alzheimer's Disease, Parkinson's Disease, Multiple Sclerosis, Lou Gehrig's Disease and in the treatment of certain metal and chemical poisonings. 

It is of interest to note that a derivative of the glutathione precursor, L-cysteine, is used, since high doses of L-cysteine are toxic. However the derivative, NAC is essentially non-toxic and itself has also been used as a nutritional supplement in the treatment of some viral infections and as an antioxidant in certain AIDS treatments. Lipoic acid is itself, a free radical scavenger and is both fat and water soluble (which is fairly rare). I will discuss selenium and its many uses, in detail, later in this series. 

The glutathione in our bodies may also become depleted by the long term use of aspirin or other salicylate drugs and also during stress. 

Lipoic Acid is a powerful compound for producing energy in muscles and is an important link in the vital antioxidant network. It is an essential key that unlocks energy from the food we eat. This energy is available for everything we need to do.
Lipoic acid normalizes blood sugar levels and reduces glycation. Glycation is the damage done to the body by excess sugar. Glycation leads to accelerated aging, heart disease and diabetes complications. Lipoic Acid has been used for nearly thirty years to treat neuropathy, help regulate blood sugar and prevent diabetic cardiopathy and retinopathy. Lipoic acid protects the nervous system and may be involved in the regeneration of nerves. 
For decades, lipoic acid has been used to protect the liver and detoxify the body of heavy metal pollutants such as cadmium, lead, mercury, and excessive iron and copper. According to Dr. Richard A Passwater, PH.D. one of the most exciting recent developments is that lipoic acid appears to help slow the progression of HIV infection to clinical AIDS
Hagen's group specifically used R(+)-lipoic acid, because (in their words) of the "evidence that R(+)-lipoic acid supplementation may be more potent than either the racemic mixture (the form sold commercially as alpha-lipoic acid) or (S)-enantiomer". 73 After just two weeks on an R(+)-Lipoic Acid supplemented diet, the old animals' mitochondrial function and antioxidant defenses were dramatically improved. Their levels of reduced glutathione and vitamin C were no longer significantly different from the young animals'. 
Dr. Hagen link this restoration back to lipoic acid's known ability to increase recycling of these antioxidants, but has also now stated 77 that his group - and Dr. Lester Packer - have found evidence that R(+)-Lipoic Acid also increases the ability of cells to abosorb vitamin C from the plasma. And even more excitingly, consuming supplemental R(+)-Lipoic Acid brought the level of free radical production in old animals down to levels not significantly different from the young ones. 
This change was reflected in levels of fatty peroxidation, as MDA levels dropped by over 40%. In a new study published just this spring, 74Hagen's team not only confirmed these results, but also showed that supplementing old animals with R(+)-Lipoic Acid also wiped out the age-associated increase in DNA damage in the heart, bringing levels back to those seen in young animals!
No other antioxidant is more important to your overall health than Glutathione. Without it, other important antioxidants such as Vitamins C & E cannot do their job to protect you against disease. It is the regulator and regenerator of immune cells... and is the most valuable detoxifying agent in your body. Unfortunately, chances are you're not getting enough from your diet, and once you reach age 40, your Glutathione levels begin to decline.  Glutathione supplements are available, however it's well established in the scientific community that these supplements are the least effective way to boost your Glutathione levels... since they are not easily absorbed and metabolized by your body. 

Sulfur-based amino acids are necessary precursors for the body to produce Glutathione in your body... such as taurine, glycine, methionine and cysteine. The 2 most easily absorbed sources of sulfur are from Alpha-Lipoic Acid and MethylSulfonylMethane -- also known as MSM 

Alpha-Lipoic acid is the most potent Glutathione booster according to Dr. Lester Packer -- who is one of the leading free radical researchers in the world, and heads the Membrane Bioenergetics Group and Department of Molecular & Cell Biology at the University of California at Berkeley.

Alpha lipoic acid has been called the “Magical” antioxidant. It boosts glutathione levels in cells, has potent antioxidant action in almost all the tissues of the body, and is a co-factor for some of the key enzymes (alpha keto acid dehydrogenases) involved in generating energy from food and oxygen in mitochondria. Alpha lipoic acid is known by a variety of technical names including thiotic acid, 1,2-dithiolane-3-pentanoic acid, 1,2-dithiolane-3-valeric acid, and 6,8-thiotic acid. When it functions as a co-factor for energy production, it is slightly modified and usually called lipomide or lipoate.
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