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The chronic fatigue syndrome (CFS) is typically associated or follows a recognized or presumed infection. Abnormalities of both humoral and cellular immunity have been demonstrated in a substantial proportion of patients with CFS. The most consistent findings are of impaired lymphocyte responses to mitogen. As an antioxidant, glutathione (GSH) is essential for allowing the lymphocyte to express its full potential without being hampered by oxiradical accumulation. Hence, protracted challenge of the immunocytes may lead to cellular GSH depletion. Because GSH is also essential to aerobic muscular contraction, an undesirable competition for GSH precursors between the immune and muscular systems may develop. It is conceivable that the priority of the immune system for the survival of the host has drawn to this vital area the ever-diminishing GSH precursors, thus depriving the skeletal muscle of adequate GSH precursors to sustain a normal aerobic metabolism resulting in fatigue and eventually myalgia.
Glutathione:
Glutathione, a small molecule (L-gamma-glutamyl-L-cysteinyl-clycine) made up of three amino acids, has the potential to exist in almost every cell of the body. However, glutathione, must be generated by its precursors before it can work effectively in the body.

Glutathione and the Immune System:
The presence of glutathione is required to maintain the normal functioning of the immune system in at least two ways. It is known to play a critical role in the multiplication of lymphocytes (the cells that mediate specific immunity) which occurs in the development of an effective immune response. 

Glutathione as a Major Antioxidant:
Oxiradicals, which are created as a result of normal cell metabolism, cause cell damage if they are left unchecked. For this reason, the body is equipped with a variety of antioxidants, including glutathione, which is one of the body's major antioxidant systems. Other well-known antioxidants are Vitamin C and Vitamin E, both of which are kept in a functional state by the actions of glutathione.

Glutathione as a Detoxicant:
Supplemental detoxicants become necessary as our environment becomes increasingly polluted. Our food and water sources are contaminated with chemicals. Thinning of the ozone layer allows unsafe levels of ultraviolet radiation to reach the earth resulting in global warming, which in turn encourages the increased multiplication and spreading of disease producing micro-organisms. One of our main defenses against pollutants is glutathione, which is present in the liver in high concentrations. Glutathione acts as a detoxifying agent by combining with undesirable substances and ridding the body of them through urine and bile.

From Cell to Super-Cell... with Glutathione
Imagine you're a cell. 
Inside your body runs the machinery that creates life itself. But as that machinery keeps running, day after day, you begin to get worn out - the friction and the processes that cause damage (here the "free-radicals" - highly destructive little entities generated by biochemical processes, as well as pollutants, UV radiation and other sources) start to create havoc and you begin to lose the battle to disease, old age and ultimately death.

In fact your battle would be over much sooner were it not for the numerous mechanisms that you and other mammalian cells evolved over millions of years, as protection from the injury that can result from your normal functional processes. The foremost among these internal protective systems is the "Glutathione antioxidant system."

Glutathione, a small molecule composed of three amino acids - glycine, glutamate and cysteine - acts as your cellular Super-Mop, soaking up "free-radicals" (with the help of the sulfur-containing portion of the cysteine molecule), protecting your cellular membranes and internal organs from the cascading destruction they can cause. 

Besides being the major antioxidant that you produce as protection from "free-radicals," glutathione is also a very important detoxifying agent, enabling you to get rid of undesirable toxins and pollutants. If you were a liver, kidney or lung cell, you would contain high levels of glutathione, as you'd be exposed to the greatest levels of toxins.
Glutathione also helps you dispose of many cancer-producing chemicals, heavy metals, drug metabolites etc. that invade the pristine recesses of your cellular world. And Mother Nature (the first recycler) also designed you to use glutathione to recycle other well-known antioxidants such as vitamin C and vitamin E, keeping them in their active state.
If you were a cell delegated to the immune system department, you would require glutathione for many of the intricate steps needed to carry out your essential immune response functions - such as multiplying to make many clones of yourself, to mount a full-bodied immune response, or "neutralizing" undesirable elements of the cellular community, like cancerous or virally infected cells.
But your finicky cell membrane does not allow whole glutathione molecules to cross over directly into your cellular spaces. And every time a molecule of glutathione neutralizes a destructive free-radical or toxin, it fatally binds with the undesirable element and is washed out with them in the bile or the urine. 
So how do you replenish your stores and get your daily fix of glutathione? Simple. You manufacture it in your cellular factory, from its raw materials - glycine, glutamate and cystine (a cysteine=cysteine dipeptide - consisting of two molecules of cysteine joined together). Cystine enters the blood with no digestion, and donates two cysteine molecules in the cells, where they're used to create glutathione

If your human eats a diet high in fresh fruits and vegetables and freshly prepared meats, you should get be getting enough glutamate and glycine. But cystine comes mostly from eggs, milk and cheese. 

And when eggs, milk and cheese are cooked or processed, the heat breaks down the dipeptides of cystine to cysteine. While still a valuable amino acid, it can no longer feed your glutathione levels. 
If you can get a sufficient supply of cystine (which determines the rate at which you can make glutathione), your arsenal is well-stocked. If not, you and your human are at a strategic disadvantage in the battle of "Cell v/s Free-radical Destroyers." 
As a normal, healthy cell, increasing your glutathione levels could help you and your human maintain that strategic advantage in the battle against free-radicals. If you're not really in your prime, boosting your levels could tip the scales in your favor, and help you fight the cellular damage that causes disease and aging.

Glutathione Precursors 1 bottle, 120 vegetable capsules - Detoxication Enzymes
The same amino acid blend found in our "Defense" and "Advanced Defense" packets. These free form amino acids absorb into the bloodstream and readily form glutathione (GSH) inside of cells. GSH is the most abundant antioxidant enzyme inside of cells, essential for protection against free radicals, proper immune function and detoxification of xenobiotics such as mercury and drugs. By blending all three amino acids required for producing glutathione this blend avoids the common gastro-intestinal side-effects when only NAC is taken. These capsules can be taken as often as three times a day for extended periods of weeks and months as aggressive support for the body's immune and detoxification processes. For best results this amino acid formula should be taken along with daily B vitamins such as found in our "Cellular B™ formula" and Defense & Replenish formulas.
Each vegetable capsule contains: 257mg N-acetyl L-cysteine (NAC), 128mg L-glutamic acid, 64mg L-glycine, free form amino acids.

NeuroRecoveryTM contains no sugar, starch, salt, yeast, corn, rice, milk, gluten, preservatives, artificial colors, or flavors.

Three (3) capsules provide:

50 mg Vitamin B6(as pyridoxine HCl) ..

1000 mcg Vitamin B12, activated (as methylcobalamin) ................ 

1000 mcg Vitamin B12 (as cyanocobalamin) ........... 

1000 mcg Folic Acid .................................................... 

900 mcg Alpha-Lipoic Acid (ALA) ......................... 

300 mg N-Acetyl-l-Cysteine (NAC) ...................... 

100 mg Glutathione, Reduced (GSH) ...................... 

25 mg Inositol ........................................................ 

200 mg L-Glutamine ................................................

300 mg Other Ingredients: Magnesium stearate, silicon dioxide, microcrystalline cellulose.

NeuroRecoveryTM is intended for use as a dietary supplement.  Suggested intake: Three (3) capsules per day with a meal, or as directed by a physician. For best results, six (6) capsules may be taken daily for the first month or longer, until desired effect is achieved.

Available in bottles of 90 capsules. Product Code #52906 Formulated by Parris M. Kidd, PhD exclusively for American Biologics.
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BIOLOGICS, 1180 Walnut Avenue, Chula Vista, Ca 91911

1-800-227-4473, Phone: (619) 429-8200, Fax: (619) 429-8004
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NeuroRecoveryTM

Supports nerve tissue renewal while regulating homocysteine and facilitating energetics These statements have not been evaluated by the Food and Drug Administration. This product is not intended to diagnose, treat, cure or prevent any disease. REV. ½ NeuroRecoveryTM is based on the latest clinical research on rebuilding peripheral nerves and the central nervous system. This formulation is optimized to support nerve tissue renewal and remyelination following damage.  Sources of damage to nerve cells are ubiquitous in modern society. Cumulative research findings indict endogenous free radical production in the absence of adequate antioxidant defenses; drugs of lifestyle, especially alcohol (which can devastate the brain), cigarette smoke, and cocaine; many pharmaceuticals; and heavy metals, organochlorines and other classes of pollutant chemicals.  Emotional stress also exacts a toll on the nerve tissues, largely through the release of glucocorticoid hormones, which down-regulate glucose uptake into the nerve cells and create a functional ischemia. Most recently homocysteine, a product of metabolism with great potential for toxicity, has been linked to atherosclerosis with impaired blood delivery to the brain, as well as to nerve network loss in the brain cortex.

This formulation provides, in bioavailable and biochemically functional forms, nutrients indicated as having benefit to nerve tissues from clinical trials and other human studies. The orthomolecules and other nutrients in this formulation operate through numerous pathways and influence three pivotal biochemical processes: (1) repletion of antioxidant defenses centered around glutathione redox power; (2) down-regulation of homocysteine by its recycling to methionine; (3) facilitation of energy generation and utilization. The constituents of NeuroRecoveryTM are:

· Glutathione, Reduced (gamma-glutamylcysteinyl glycine, GSH). This is the major antioxidant of the cell NeuroRecoveryTM Nerve Tissue Recovery Factors

of Hcy to cysteine and ultimately GSH. Herein B6 is provided as a generous allowance of pyridoxine HCl.

· L-Glutamine. In addition to its role as a GSH precursor, this amino acid has other importance for nerve tissue. Under conditions of oxygen or glucose deprivation it can be used to make energy for the brain. It is also a metabolic precursor to glutamate. The glial support cells which surround the neurons homeostatically utilize glutamine to make glutamate, acting effectively as a glutamine-glutamate buffering system for the neurons. Glutamate is highly important for synaptic functions, and appears essential to memory formation.

· Inositol. This orthomolecule is sometimes found decreased in cases of peripheral nerve damage. It is a precursor for phosphatidylinositol (PI), a phospholipid that facilitates signal transduction in the membrane systems of the nerve cells. The provision of inositol in this formula augments the allowance of PI provided by Brain PowerTM.  This multipotent NeuroRecoveryTM formulation was designed to effectively support nerve cell membrane and nuclear repair, remyelination, neural plasticity and de novo nerve tract regrowth following damage from whatever source. It was also conceived to complement American Biologics’ product Brain PowerTM. The mature human brain carries undifferentiated stem cells capable of dividing to make new nerve cells. In rat experiments, enrichment of the cage environment led to deployment of stem cells into new brain circuits. Integrative medical practices aimed at restoring human nerve tissue will benefit from the spectrum of vitamins, nutraceuticals and botanicals provided by NeuroRecoveryTM and Brain PowerTM.

Glutathione: This is the major antioxidant of the cell interior, central to a sophisticated network of redox-powered cellular defense and functional regulation. The vitality and viability of nerve cells are directly related to their GSH status. GSH is a tripeptide (three linked amino acids), and is a potent antitoxin with a sulfhydryl (—SH) group able to donate electrons to neutralize free radicals, recycle oxidized vitamin C, and re-reduce oxidized “hot spots” on DNA.  The key antioxidant enzyme glutathione peroxidase (GP) uses GSH to transform peroxides to less toxic metabolites.  The liver’s P450 “detoxification” enzyme complexes rely on GSH as a major substrate to conjugate with foreign substances (“xenobiotics”) and so facilitate their clearance from the body.

GSH is central to all the life processes of sophisticated cells. Among the survival-level, homeostatic cell functions in which GSH is significantly involved, are antioxidant cell protection, numerous oxidation-reduction transformations of intermediary metabolism, protein and DNA synthesis, cell reproduction and cell growth. At higher levels of nerve cell functioning, cellular GSH status influences ion gates and ATPase transporters that manage neuron to neuron transmission via ionic depolarization, and receptors that respond to chemical transmitters at the synaptic junctions between neurons. The importance of GSH for life cannot be overemphasized, and this small molecule may be the ultimate difference between life and death. In a variety of cell types, once GSH levels fall below a certain threshold the cell loses homeostatic competence and cell death is inevitable.

Oral intake of GSH does raise GSH in the tissues, but only by indirect means. The blood borne form of GSH equivalent is the amino acid cysteine, which the cells selectively take up from the circulation and combine together with glutamine and glycine to make GSH. The majority of the GSH reaching the intestinal contents likely becomes degraded to these amino acids prior to reaching the circulating blood. This formula carries an allowance of GSH to support sulfhydryl metabolism in the intestinal lining cells. To aggressively replete GSH in the brain and other nerve tissues, NeuroRecoveryTM supplies the versatile sulfur-containing, glutathione precursors Alpha-Lipoic Acid (ALA) and NAcetyl Cysteine (NAC).

· Alpha-Lipoic Acid (ALA). This orthomolecule has come to the forefront as a highly potent antioxidant, effective GSH precursor, and nutraceutical nerve rebuilder. It readily crosses cell membranes, reaches the cell interior, and easily gets across the blood-brain barrier to access the brain. Its sulfhydryl groups give ALA potent redox power and capacity to regulate the cell’s cytoplasmic activities in its own way. But ALA is not just an antioxidant—it is also a central cofactor in energy production.

ALA has been subjected to in-depth clinical testing against nerve damage triggered by oxygen insufficiency, hyperglycemia, toxic chemical attack, and other adverse agents. It has been employed for decades as an antidote for toxic mushroom poisoning, which typically depletes GSH. Its consistent benefits in humans are predicted from its experimental efficacy against a wide array of oxygen radicals and other oxidants, and from its neuroprotective capacities in animal models. ALA’s combined strengths at scavenging free radicals, repleting GSH, and supporting ATP production translate into multipronged clinical utility for nerve healing.

· N-AcetylCysteine (NAC). This substance is an effective metabolic precursor to both l-cysteine and GSH in vivo. It is a safe means to replete the body’s reservoirs of cysteine, which is in dynamic homeostatic balance with GSH. NAC has proven clinical utility as a radical scavenger, metal chelator, and anti-inflammatory agent. It is also a routine means for preserving life following acetaminophen (Tylenol®) overdose. NAC is synergized with ALA in this formulation to support GSH homeostasis systemically, not only in the nervous system but in the liver and GI tract which are important for detoxification.

· Folic acid (FA). This vitamin is perhaps the most underappreciated for its value to the nervous system. Adequate FA is a core requirement for all the methylation pathways and related one-carbon metabolism. These segments of metabolism are crucial to the repair of DNA and RNA and the replacement of nerve cell mass following damage of whatever origin. FA is the main methyl source for the methylation of phospholipids that make up the neurons’ cell membrane systems. Folate is readily depleted by many pharmaceuticals, including antacids, oral contraceptives, and non-steroidal anti-inflammatories, and by lifestyle factors such as smoking. FA deficiency is said to be the most common vitamin deficiency in the world. In the mid-1990s the United States Food and Drug Administration (FDA) implemented food fortification with folate against neural tube defects.

One of the earliest indicators of FA deficiency is nerve abnormalities which result in signs of demyelination.  Myelination is known to rely heavily on the methylation of phospholipids. In addition, low blood folate associated with marked signs of mental insufficiency, including but not limited to poor mental focus, distractibility and mental fatigue. Folate supplementation often produces marked improvement of these nerve tissue dysfunctions.  Supplemental FA is the most effective means for lowering blood and tissue levels of homocysteine (HCy), a proven endogenous toxin. High blood HCy markedly elevates risk for atherosclerosis and heart disease, neural tube defects, dementia, and cognitive decline in the elderly. Folic acid is a highly effective Hcy-lowering agent, but the current level of FA intake, even with food fortification in place, is insufficient to fully control Hcy or to optimize FA status in the population. This formulation provides folic acid, the most proven bioavailable and stable form of the vitamin, at the highest level of daily supplementation allowed by the FDA.

· Vitamin B12, as methylcobalamin and cyanocobalamin.

Deficiencies of this vitamin have long been linked to nerve tissue degeneration and atrophy. B12 deficiency in combination with FA deficiency can result in gross atrophy of the spinal cord followed by death. This vitamin is used metabolically in close concert with FA, for the recycling of Hcy into methionine. Among aging adults, B12 deficiency is virtually epidemic and can produce symptoms that resemble dementia. Yet very few dietary supplement formulations provide significant allowances of B12, perhaps because of a belief that this vitamin is only sparingly bioavailable by mouth. Current findings indicate that a daily oral intake of 2 mg can effectively build tissue stores.  This formulation provides that same level of intake, half of it as the more active methylcobalamin.

· Vitamin B6, as pyridoxine HCl. Vitamin B6 is a “workhorse” cofactor for a vast array of pathways in which nerve tissues specialize. Its neuroprotective utility is established beyond doubt, as is its synergy with folate and vitamin B12 in methylation and in the transsulfuration.
Frequently Asked Question - Protocols
Dr. Jeffrey Anderson, M.D.
Source: Jan/Feb 1999 Focus on Allergy Research Group newsletterDr. Jeffrey Anderson, MD was in private practice in Marin County, CA for over 25 years, specializing in Environmental Medicine and Chronic Degenerative Diseases. Dr. Anderson is a sought-after writer, lecturer and consultant. As so many physicians have requested to speak with Dr. Anderson to learn from his extensive knowledge and experience in the clinical use of nutritional supplements, we have given him this forum to share his insights. 

In reading through ARG's last newsletter (FOCUS Nov/Dec '98) it strikes me that of the various nutrients discussed therein, many have broad clinical applications, especially when used in combinations and I have noted their additive and/or synergistic effects. Specific pathological conditions in which these nutrients have shown promising benefits (usually combined in protocols with other nutrient/phytonutrient or phyto-pharmaceutical factors) include Chronic Hepatitis, CFIDS/Fibromyalgia, and Heavy Metal Toxicity. In developing these protocols, I draw from both current literature and from my own experience as a physician.
(1) Chronic Hepatitis (active or persistent, esp. B and C)
MSM (methylsulfonylmethane). Due to its immunopotentiating effects; anti-oncogenic effects (especially important in chronic Hepatitis B); the enhancement and support of impaired hepatocellular detoxification mechanisms; heavy metal binding effects (may help minimize deranged porphyrin metabolism); anti-inflammatory effects.
S-adenosyl-L-methionine (SAMe). Supports and enhances impaired detoxification pathways (especially methylation and sulfation), leading to decreased cholestasis, fatty degeneration, and cirrhosis; stimulates production of intracellular glutathione; anti-inflammatory and anti-tumorigenic effects.
GH (Growth Hormone): May increase liver production of IGF-1 in chronic Hepatitis patients with hepatocellular resistance to endogenous GH secretion due to damaged hepatocyte metabolism.
Other nutrients which I have used in combination with the above to 'round out' an integrated protocol (with, of course, dietary and life-style modification):
a. Thymus and Liver Extracts: Immune potentiation; stimulation of hepatocellular regeneration from normal non-infected/damaged hepatocytes.
b. Biological response modifier peptides derived from bovine colostrum with immune modulating, anti-viral and anti-inflammatory effects.
c. Herbal extracts: Hepatocellular protection via anti-oxidant and other phytopharma-ceutical effects of dandelion, milk thistle extract (silymarin), and phyllanthus amarus.
Mushroom extracts: Rich in beta-1, 3 glucan; enhancement of cell mediated immunity, especially macrophage, monocyte function.
Glutathione & GSH precursors: Many somatic cells including epithelial cells of the respiratory and gastro-intestinal tract will absorb intact glutathione (GSH); other components including a-lipoic acid and NAC support i/c GSH synthesis and regeneration; particularly important in supporting mitochondrial anti-oxidant status. Note: Adequate Mg++ and K++ are essential for GSH biosynthesis. Many patients manifest low intracellular Mg and/or K levels. I recommend appropriate testing /monitoring and supplemental Mg/K as indicated. Also, in addition to key amino acids discussed in (3) below, L- taurine supplementation is often very useful due to its Mg++ sparing effect.
(2) Fibromyalgia/CFIDS
S-adenosyl-L-methionine (SAMe): Anti-inflammatory and probable anti-depressive/neuromodulatory effects associated with neurotransmitter modulation.
Methylsulfonylmethane (MSM): Anti-inflammatory, analgesic, and anti-spasmodic effects.
Growth Hormone (GH): A study published in the American Journal of Medicine (1998; 104:227-231) by R. Bennett, et al : ~ 1/3 of Fibromyalgia patients demonstrated decreases in plasma IGF-1; administration of HGH produced significant increases in IGF-1 levels combined with gradual significant clinical improvement, peaking at ~ 6 months.
Additional nutrients I have found to be useful in my care of Fibromyalgia/ CFIDS and Myofascial Pain Syndromes include: DHEA, pregnenolone, colostrum extracts, magnesium and malic acid combinations, acetyl-L-carnitine, glutathione (and precursors), curcumin and bromelain.
(3). Heavy Metal Toxicity/Detoxification

MSM, N-Acetyl-Cysteine, Glutathione, and L-Selenomethionine are beneficial either due to weak to moderate toxic metal binding (chelating) effects or by essential metabolic enzyme sulfhydryl group protection/preservation (e.g., reversing Hg inhibition of GSH synthetase, GSH peroxidase, GSH reductase thus preserving glutathione metabolism). NAC is also involved in supporting Metallothionein synthesis and enhancing MT expression (thereby preserving intracellular glutathione metabolism). It is very important to begin a heavy metal detoxification program with these milder binding/chelating agents in the sicker patients, before introducing more potent pharmacological chelating agents (such as DMSA, DMPS, Penicillamine), as mobilizing HMs, esp. Hg, too rapidly can produce clinical exacerbations. In patients with HM toxicity, it is imperative that environmental sources of ongoing exposure be eliminated prior to proceeding with detoxification, especially with respect to dental amalgam in Hg toxicity.
Several caveats pertaining to treatment of Hg toxic patients with chronic neurological (especially CNS) dysfunction: L-cysteine and NAC bind to methylmercury (MeHg) tightly, but also accelerate redistribution/uptake into the brain; branched chain amino acids, especially L-leucine inhibits this redistribution and allows for appropriate renal/fecal excretion. It is wise to supplement with a BCAA rich product (amino acids powders or some whey protein powders) when using these nutrients. Secondly, when using DMSA (the only agent documented to decrease toxic metal levels in brain), it is important to not co-administer NAC/GSH, as DMSA is mostly excreted in urine as mixed disulfides (cys-DMSA-cys). However, because DMSA taxes cysteine status, it is important to resume such a protocol after DMSA treatment cycle is complete. I suggest that DMSA be administered cyclically for 7-10 days with 1-2 week intervals, not for prolonged periods.
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