
The Overlooked Role of Chronic Infection in Neurodegeneration
and Its Reversal Using Nutraceutical Agents

By Robert J. Marshall, PhD, CCN

Updated Version; Originally Published in Nutrition Perspectives: 
The Journal of the Council on Nutrition of the American Chiropractic Association, 

Part I: Volume 27, No.2, April, 2004, pp5-18; Part II: Volume 27, No. 3, July, 2004, pp5-18

Introduction
All tissues of the human body are susceptible to degenera-
tion, especially nerve tissue. This process is called neurode-
generation. Typical examples of neurodegenerative diseases 
which currently afflict Americans are Alzheimer’s disease, 
Parkinson’s disease, amyotrophic lateral sclerosis (ALS), 
multiple sclerosis (MS) and a whole host of symptoms re-
lated to impaired brain and nerve functioning such as poor 
memory, cognition, attention span, learning ability and 
physical incompetence. 

The number of lives affected by neurodegenerative symp-
toms and the frequency of occurrence is currently the high-
est in U.S. history and can ultimately be a source of major 
physical and mental debilitation for many Americans.

Understanding this process and making intelligent deci-
sions, including dietary, nutraceutical and lifestyle choices, 
may mean the difference between continuing a good quality 
of life or gradual loss of function from unchecked neurode-
generative processes.

Summary Overview
Chronic neurodegeneration is a progressive, relentless pro-
cess.  The following presentation will document: 
•	 The overlooked role of  infection as the primary driving 

force in most all chronic neurodegenerative disease,
•	 The necessity of eliminating infection(s) to achieve 

complete remission,
•	 The increased susceptibility to infection due to wide-

spread nutritional deficiencies including a fifty percent 
reduction in antioxidant content in food in the last 25 
years and consumption of hydrogenated oil containing 
foods which can weaken cellular membranes,

•	 The potential to rapidly reduce infection risk by eliminat-
ing nutritional deficiencies and supplying nutraceuticals 
in particular powerful antioxidants such as the newly 
available DHLA (dihydrolipoic acid) capable of quench-
ing every known reactive oxygen and nitrogen species 
free radical,

•	 Identification of specific protective nutraceutical agents that 
counteract fifty known neurodegenerative compounds,

•	 The identification of whole food and special nutrient 
sources of protective nutraceuticals,

•	 The summary of prevention and treatment protocols for 
neurodegeneration distilled over years of practice and 
proven efficacious in hundreds of successful cases.

The Two-Interacting Forces Behind the Neurode-
generative Process
The process of neurodegeneration begins at the cellular 
level in which two main processes, oxidative stress and 
excitotoxicity, act relentlessly to inflict the majority of cell 
damage and death.

Although many factors can play a direct role in the ini-
tiation of neurodegeneration, the two forces which interact 
at the cellular level are free radicals formed by the reactive 
oxygen species and reactive nitrogen species, and secondly, 
excitotoxins, such as glutamate (monosodium glutamate or 
MSG), aspartate (i.e., NutraSweet) and homocysteine. Ex-
citotoxins are neurotransmitters which can cause cell death 
when their actions are prolonged.

a) The Free Radical Phenomenon. In terms of reactive 
species, the superoxide anion (from the reactive oxygen 
species) + nitric oxide (from the reactive nitrogen species) 
react to yield peroxynitrite, a powerful free radical capable 
of damaging mitochondrial DNA.

A second free radical, the peroxyl radical, can lead to 
neuron, membrane and mitochondrial damage. It can result 
from a calcium excess with low magnesium at the neuron 
and can lead to the production of protein kinase C2 which in 
turn, can increase inflammatory arachidonic acid.3

Another result of free radical activity is lipid peroxidation 
which can yield the toxic compound, 4-hydroxynonenal,4 the 
most protein reactive product of lipid peroxidation. These 
compounds can increase the neurofibrillary tangles as seen in 
Alzheimer’s disease.  In every cell of the body, both the cell 
nucleus and the mitochondrial DNA are vulnerable to free 
radical damage.  However, mitochondrial DNA is 10 times 
more sensitive to free radical damage.5 As will be shown 
later, this extreme vulnerability of mitochondrial DNA can 
be elegantly protected by targeted nutraceutical agents, the 
most profound of which is DHLA (dihydrolipoic acid), the 
reduced form of alpha lipoic acid, which is now available 
in stable form for the first time in history. DHLA promotes 
a dramatic increase in cellular ATP (energy) and quenches 
every known free radical (both RNS and ROS species) that 
can occur in living tissue.

b) Excitotoxicity. When mitochondrial DNA is oxidized, 
cellular energy is reduced and the cell’s sensitivity to excito-
toxicity is greatly increased so that even normally occurring 
amounts of neurotransmitters, such as glutamate, can trigger 
cell death. As this process accelerates, the cell’s P53 gene is 
activated to destroy itself.6

In Alzheimer’s disease, the damage is directed at the 
neuron process such as the dendrites and synapses.7 In 
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Inflammation
Infection or trauma can initiate the inflammatory process. The 
process of inflammation can increase free radical activity in 
neurons. When unresolved inflammation becomes chronic, 
high levels of free radicals are constantly being generated. 
Damage from this process can trigger the P53 self-destruct 
gene which then increases apoptosis (cell death).19 Inflamma-
tion can also lead to a low cellular energy state which allows 
neurons to become hyper-sensitive to glutamate, aspartate 
and other neurotransmitters so that even normally occurring 
levels of these neurotransmitters can result in cell death.20 
Increased glutamate levels can stimulate the microglia (a 
CNS immune cell) to produce more cytokines than normal 
and to release stored glutamate and quinolinic acid, both 
excitotoxins.  The microglia can also convert tryptophan 
to the excitotoxin, quinolinic acid.21 Therefore, tryptophan 
supplements should not be given to patients with neurode-
generative disease.

A state of oxidative stress can trigger the production of a 
transcription factor, NF kappa B, which stimulates release of 
various inflammatory cytokines that are found to be increased 
in all neurodegenerative diseases.22 Cytokines can induce the 
production of nitric oxide. If glutathione levels are low, per-
oxynitrite can form and concentrate in the mitochondria and then 
damage cellular DNA27 and intracellular enzymes, resulting in 
nitrotyrosine buildup, a marker of peroxynitrite damage.

Microglial cells activated by Beta-amyloid can release 
protein kinase C, and thus prolong inflammation.23 Microg-
lial cells can also release large amounts of glutamate and 
stimulate the release of inflammatory arachidonic acid.24 
They can also release quinolinic acid, a powerful excitotoxin 
itself.25 Thus, this degenerative process can feed upon itself, 
destroying massive amounts of neuronal tissue.

It is pause for thought to realize that this neurodegenera-
tive process began, in most cases, from long-term nutritional 
deficiency, especially lack of basic minerals (magnesium, 
calcium and the trace elements) which then allowed chronic 
infection to take place.

Nutritional Deficiency and Imbalances
Ultimately, it can be shown that the immune system’s ongo-
ing attack in response to infection is the ultimate free radical 
and excitotoxic generator, especially when the body is in a 
state of nutritional deficiency (either in the quality or quantity 
of nutrients).

Consuming a diet that is inherently deficient in nutrient 
intake, especially lacking key, baseline nutrients such as 
minerals, vitamins and essential fatty acids can lead to an in-
adequate free radical defense, then the development of chronic 
infection and as a consequence, chronic neurodegeneration.

The Cholesterol-Antioxidant Connection
Deficiency of key antioxidants can lead to runaway lipid 
peroxidation. The most common end-product of lipid per-
oxidation is malondialdehyde. The most reactive end-prod-

addition, the amount of Amyloid-beta peptides are increased, 
hydrogen peroxide levels8 are increased and as a result, ex-
citotoxicity is increased.9

Long before Parkinson’s, ALS, Alzheimer’s or Hunting-
ton’s disease becomes active, the affected individual has 
typically been exposed to a varied host of heavy metals, 
toxic chemicals and/or inadequate nutrition. This individual 
has often experienced long-term distress that has finally led 
to nutritional deficiency, the essential underlying condition 
which allows infection to thrive.

The Infection Connection to Neurodegeneration
Chronic low-grade infection is often overlooked and fre-
quently goes undiagnosed, especially in the elderly. It ap-
pears that the incidence of these infections have dramatically 
increased in recent years.  Infections can become chronic due 
to the body’s inability to clear invading pathogens, including 
infections from bacteria, nanobacteria, virus, mycoplasma, 
parasites and biofilms.146-150, 173

 Chronic, unresolved infection may be seen as a 
critical player which gradually exhausts the nutritional 
resources of the body. In studying the literature (especially 
in light of Panjwani’s research154 which links autoimmune 
disease to viral infection), it appears clear that in chronic 
neurodegeneration, the process may often involve the im-
mune system’s relentless attack on the infected cells which 
provides a constant, damaging stream of oxidative stress 
and ever-escalating levels of excitotoxicity and free radical 
injury to nerve cells,10 eventually leading to neurodegenera-
tive disease.
 What appears to be overlooked in the medical re-
search on neurodegeneration is the powerful role that chronic 
infection plays in the ultimate destruction of neurological 
faculties. The infection connection to neurodegeneration is 
well established for numerous conditions of outright infec-
tion such as viral encephalitis, Lyme disease, AIDS, spon-
giform encephalitis (as seen in “Mad Cow Disease”) and 
many degenerative brain disorders. Other conditions now 
appear to be linked to infection as well, such as dementia, 
stroke and so-called auto-immune disease.

The widespread use of hydrogenated oil in our food, which 
is known to reduce cell membrane fluidity,167 makes the cell 
much more permeable to bacteria and viruses, and the cells 
become even more susceptible to cancer.168 Certainly this is a 
factor in the risk of neurodegenerative disease and fortunately, 
an easily reversible risk factor. Simply by meticulous elimina-
tion of hydrogenated oils (trans fatty acids) from the diet and 
addition of phosphatidylcholine, phosphatidylserine, phos-
phatidylinositol and especially phosphatidylethanolamine, 
cell membrane permeability can be reversed.166

We will see that the therapy of choice for neurodegen-
erative disease which has stemmed from infection (which 
includes the majority of chronic neurodegenerative disease) 
is the use of effective anti-infective agents that are pinpoint-
targeted to the sites of infection.
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uct of lipid peroxidation is 4-HNE (4-hydroxynonenal),28 a 
compound that reacts with protein and is a major player in 
the type of neurodegeneration seen in Alzheimer’s disease, 
Parkinson’s disease and ALS. 4-HNE can rapidly inactivate 
glutathione reductase (the B2-dependent form), which is a 
key protective antioxidant.

Although LDL (low density lipoproteins) and HDL (high 
density lipoproteins) both exist in the brain, only LDL is a 
transporter of cholesterol and phospholipids to the central 
nervous system. Both HDL and LDL can be readily oxidized 
in the presence of inorganic iron such as found in “enriched” 
white flour products.29, 130 Oxidized LDL can induce cell death 
which closely parallels the cell deaths seen in excitotoxicity.30 
Buildup of oxidized LDL represents a possible link to ALS. 
Oxidized HDL can also cause neuronal death.130

Homocysteine and Disordered Protein Transport
Homocysteine can be generated in response to a toxic or 
nutritionally deficient diet. When homocysteine is increased 
in the blood, it is linked to neurodegeneration. In Alzheimer’s 
disease, we find a significant increase in homocysteine. 
Since homocysteine is a powerful excitotoxin,31 elevated 
homocysteine levels have been found to make symptoms 
of Alzheimer’s disease worse. The metabolic breakdown 
components of homocysteine alter the NMDA (N-methyl-
D-aspartate) receptor sites,164 leading to multiple negative 
effects: the generation of peroxynitrite, 4-HNE, hydroxyl and 
peroxyl radicals, and activation of the eicosanoid cascade 
and its inflammatory prostaglandins.

In Alzheimer’s disease as well as Parkinson’s disease and 
ALS, we also see an increase in disordered protein transport-
ers32, 33 which can be triggered by viral infection, mercury 
exposure, oxidative stress and/or hereditary S.O.D. (super 
oxide dismutase) mutants.34

The Sugar Connection
High dietary intake of simple sugars, especially fructose, 
can lead to glycation of numerous proteins in the cell.26 
Glycation is the process of a protein molecule binding to 
sugar molecules. Once combined with sugar, proteins are 
significantly more vulnerable to free radical damage which 
can then form AGEs (advanced glycation end products) that 
interfere with tyrosine and dopamine utilization.

For this reason, patients with any type of neurodegenera-
tive disease should not consume foods that contain fructose 
or refined sugar. AGEs signal glia cells to produce super-
oxide and nitric oxide.  This combination can then produce 
the powerful free radical, peroxynitrite, which can worsen 
neurodegenerative disease by damaging cellular DNA and 
mitrochondrial DNA.

Ascorbic Acid and Iron: A Dangerous Combination
In the brain, vitamin C in adequate amounts plays a critical 
role as a protective antioxidant and is clearly important for 
good brain function. Naturally occurring vitamin C as found 
in foods (which is always accompanied by natural co-fac-

tors and synergists) is not the same compound as synthetic 
ascorbic acid and behaves differently in the human body. 
Caution must be used in the consumption of ascorbic acid 
in supplement form, especially as the synthetic, isolated 
form of ascorbic acid, when consumed at the same time as 
inorganic iron, especially the added iron found in enriched 
white flour, such as refined pasta and white bread. When 
ascorbic acid is consumed with these iron-enriched foods, 
the iron can cause the oxidation of the ascorbic acid, form-
ing dehydroascorbic acid, a free radical pro-oxidant that is 
dangerous to the brain’s neurons.

Since iron-enriched, refined products are so ubiquitous in 
the American diet (often in hidden forms), the best protection 
would be to take synthetic ascorbic acid as a supplement 
only with the addition of ALA (alpha lipoic acid) or DHLA 
(dihydrolipoic acid), two antioxidants that protect against 
iron-induced damage. A better choice may be to consume 
foods high in natural vitamin C or food supplements rich in 
food-source vitamin C rather than its synthetic analog, thus 
eliminating the need to protect the body against the iron-
ascorbic acid reaction.

DHLA is capable of regenerating the vitamin C molecule 
(by reduction) which can provide the broadest spectrum of 
antioxidant neuron protection39 rivaled only by turmeric (a 
source of the potent antioxidant phytochemical, curcumin) 
in its antioxidant protection.

Nutrients combined together can promote the most effec-
tive antioxidant protection, as seen by the superior effect of 
vitamin C combined with vitamin E, which work together to 
reduce lipid peroxidation in the brain.35 Another example of a 
protective nutrient combination is the neuroprotective effect of 
CoQ-10 teamed up with niacinimide; these two work together 
to protect against mitochondrial toxin activity.36

Table I lists the major neurodegenerative promot-
ing agents and their corresponding protective systemic 
nutraceutical agents.

Neurotoxic Agents: Setting the Stage for Neuro-
degeneration
Exposure to neurotoxic agents, such as consumption of 
food contaminated with aluminum and fluoride compounds, 
organophosphate pesticide residues, heavy metals (i.e., 
mercury, cadmium, etc.), inorganic iron and/or toxic food 
additives, including glutamate (as monosodium glutamate, 
MSG) and aspartate act as major stress factors in initiating 
neurodegeneration. These neurotoxins can initiate free radi-
cal and excitotoxic responses, induce nutritional deficiency 
and create a downward spiral, setting the stage for chronic 
infection, leading to neurodegenerative disease.

Exposure to neurotoxic agents can deplete the body’s 
antioxidant defenses while increasing oxidative stress and 
excitotoxicity, and thus accelerate neurodegeneration.

A Look at Aluminum Toxicity
To illustrate the role of a typical neurotoxic agent in initiating 
neurodegeneration, the effects of aluminum toxicity will be 
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examined.  Aluminum toxicity refers to hydroxide and diox-
ide forms of aluminum -- not to be confused with harmless 
trioxide forms of aluminum as found in vegetables. 
     Exposure to aluminum has far-reaching consequences 
on human physiology. Aluminum exposure can increase 
generation of free radicals, while decreasing total lipids, 
glycolipids and phospholipids in the brain.12 Aluminum can 
damage membrane-bound enzymes, sodium, potassium, ATP, 
acetylcholinesterase and 2, 3-cyclic nucleotide phosphohy-
drolase. In short, all enzymes necessary for normal neuron 
function can be damaged by aluminum.

Aluminum exposure at high levels can inhibit many types 
of antioxidants, such as catalase, S.O.D. and glutathione 
peroxidase (selenium-bound).13 Aluminum can also interfere 
with phosphorylation.

When aluminum is bound to glutamate (MSG, a common 
food additive), its entry into the brain is significantly elevated.14 
Once in the brain, aluminum increases iron-induced free radical 
activity.15 Those at highest risk for aluminum uptake are min-
eral-deficient, antioxidant-deficient and antioxidant enzyme-
deficient. Aluminum uptake is enhanced in Down’s syndrome,16 
which is characterized by antioxidant-enzyme deficiency.

The microglial cell (a CNS immune cell) can be activated 
by any event that increases the free radical excitotoxicity 
cascade. Aluminum exposure, as well as mercury or glu-
tamate (as MSG) exposure, can all increase the formation 
of neurofibrillary tangles in the brain and increase the free 
radical, excitotoxic cascade which activates microglial cells, 
thus increasing neurodegeneration.11

Unfortunately, acquired aluminum toxicity can be a com-
mon experience for anyone consuming something as innocuous 
as orange juice or grapefruit juice (high in citric acid) coupled 
with an aluminum hydroxide antacid (a common OTC medi-
cation). This combination can increase aluminum absorption 
11-fold.17 To protect the brain, pyruvic and malic acid, which 
compete with aluminum for entry into the brain, can inhibit 
glutamate toxicity18 and thus limit its associated damage.

Toxic Dental Restorative Materials
Dental restorative materials in the teeth are often a key source 
of chronic toxic metal and chemical exposure. Mercury, pal-
lidum, aluminum and xeno-estrogenic agents, all frequently 
found in common dental restorative materials, can deplete 
glutathione, (both reductase and peroxidase forms), deplete 
food-based supplies of flavonoids and other critical phytopro-
tective nutrients, thus setting the stage for infection leading 
to chronic neurodegeneration.

Real Food: The Foundation For Protection Against 
Neurodegeneration
In the process of chronic illness, there are a host of symp-
toms that marker warning signs along the way to serious 
neurodegeneration. They may commence with symptoms 
such as fibromyalgia, anxiety, depression, memory problems, 

hypoglycemia, etc. All these conditions may improve by 
boosting the quality and quantity of nutrient intake.

Consumption of whole foods, in their unprocessed form, 
such as spinach, blueberries, carrots, broccoli, turmeric 
(curcumin), buckwheat, kale, strawberries, grapes and many 
more, have shown the ability to reduce the risk of neurode-
generation as well as age-associated cognitive decline37, 38 
beyond the sum of their measurable antioxidant and chemo-
protective effects. This fact suggests that currently unknown 
factors contained in these foods may be responsible for this 
protective effect.

Contamination of Common Foods
In the U.S., it is difficult to obtain common fruits, such as 
grapes and strawberries, that are free of pesticide and chemi-
cal residues, even when organically grown. These two fruits 
often have significant pesticide/chemical residues and in 
particular, should not be consumed unless obtained from a 
known chemical-free source.

Another common source of contamination in fruits and 
vegetables is the use of tap water to irrigate crops, which 
often contains pesticide and chemical residues. Even if a crop 
is grown organically, unless the water supply is purified or 
clean well water is used, the final harvest can still contain 
chemo-toxins.

Naturally Occurring Toxins in Foods
Another factor to consider in consuming whole food sources 
is that some naturally-occurring compounds in plants can be 
toxic, such as oxalates. These can create digestive stress. For 
this reason, spinach (a rich source of oxalates) should not be 
consumed too frequently.

Radical Reduction of Antioxidant Levels in Food
Research shows that the U.S. has experienced a 50% reduc-
tion in the antioxidant content of our food over the last 25 
years.135, 136 Therefore, it is impractical to assume that all the 
body’s antioxidant needs can be met by consuming typical 
foods. The best strategy is to supplement the diet with non-
toxic nutraceutical agents, such as DHLA and fully reduced 
CoQ-10 (ubiquinol), which ensures above-average nutrient 
levels -- the best protection against nutrient depletion by 
common neurotoxic agents. This approach ensures the best 
defense against the development of neurodegeneration.

Conclusion
Clearly, a varied whole foods diet, rich in plant-based nutri-
ents, as free of chemo-toxins as possible, is the wisest dietary 
strategy to ensure plentiful nutrient levels. Adopting a solid 
nutritional foundation in addition to the use of key nutraceu-
tical agents can help avoid the development of nutritional 
deficiencies that later can allow infection to take hold in 
weakened body sites and thus, invite neurodegeneration.
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Table I
Neurodegenerative-Promoting Agents vs. Protective Nutraceutical Agents

Table I below presents a quick reference list of major neurodegenerative-promoting agents (listed in the left column) 
and the countermeasures to inhibit, slow or halt this process using protective nutraceutical agents (listed in the right 
column) based on the latest research findings.

Neurodegenerative-Promoting Agents Protective, Systemic 
Nutraceutical Agents

Acetylcholinesterase
- degrades acetylcholine, the neurotransmitter critical 
to cognition

Huperzine inhibits acetylcholinesterase155

AGE (Advanced glycation end products)
- signals immune cells to produce superoxide anions and 
nitric oxide which increase production of peroxynitrite, a 
powerful free radical

Inhibited by GSH (glutathione, reduced form), 
curcumin, SOD89 , carnosine174, green tea181

Alcohol Intake 
- decreases antioxidant levels at synaptosomes and neuronal 
mitochondria; increases lipid peroxidation 

• Inhibited by curcumin43, 153

• Avoid alcohol intake93

Aluminum (AlO2) Neurotoxicity
- exposure to aluminum dioxide (AlO2, toxic form of 
aluminum): common in dental composites, consuming 
food cooked in aluminum cooking utensils

AlO2 uptake - inhibited by pyruvate, malate18and 
glutathione peroxidase (the selenium dependent form, 
the first line of defense against AL toxicity)13

Amyloid B-Protein Production
- triggered by hippocampal cytotoxicity; increased by 
EMF exposure172

Inhibited by pine bark109, testosterone can decrease 
amyloid B secretions171; vinpocetine inhibits 
glutamate receptors49, carnosine175

Arachadonic Acid Inflammatory Cascade
- excess of arachidonic acid is seen in over-consumption 
of red meat and dairy products

Inhibited by kaempferol, luteolin, quercetin, 
fisetin, apigenin52, USP-grade cod liver oil53, 
organic borage oil54

Apoptosis-associated DNA Fragmentation 
- a type of DNA damage common to Alzheimer’s disease

Protected by B3A (niacinamide)121; rapid DNA 
repair promoted by the flavonoids46

Cell Energy Production, Low 
-greatly increases cell susceptibility to damage from exci-
totoxic agents (i.e. MSG, aspartame). Cholesterol-lowering 
drugs decrease cell energy; deplete CoQ-10.

• Cellular energy production - increased by CoQ-
10, pyruvate, malate, creatine18, 51, NADH

• Eliminate cholesterol-lowering medications; take 
300 mg. of CoQ-10 daily while transitioning or 
1,224 mcg of ubiquinol (fully reduced CoQ-10)

Cholesterol, Oxidized (both LDL, HDL)
- cholesterol becomes oxidized by free radicals

Regenerated by CoQ-1090, turmeric43; oxidative 
protection by quercetin, other flavonoids, vitamin 
B12, tocotrienols, DHLA (dihydrolipoic acid), ALA 
(alpha lipoic acid). Most protection (80%) from 
oxidation by B12 and kaempferol91

Complex I Transport Defects 
Low cellular energy creates blocks in the cellular trans-
port chain during cellular energy production.

Blocks bypassed by: CoQ-10, vitamin E102, 
tocotrienols

CNS (Central Nervous System) Excitotoxicity
- nerve cells damaged by excitotoxin exposure

CNS nerve cells - protected by the neuromodulator, 
taurine116, carnosine178, 179

CNS Inflammation 
- seen in increased NF-kappa B transcription factor

Inhibited by curcumin, quercetin, apigenin115 and 
resveratrol138

CNS  Injury 
- injury from trauma, nutritional deficiency or toxic expo-
sure (i.e., excitotoxins)

CNS nerve cells protected by: 
•	 Vitamin C: inhibits release of histamine from mast 

cell114 
•	 Quercetin: blocks histamine receptor113
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Table I, Continued

Neurodegenerative-Promoting Agents Protective, Systemic 
Nutraceutical Agents

COX II (cyclooxygenase II) Production
COX II is an enzyme induced due to injury; associated 
with increased inflammation/pain.

Inhibited by kaempferol, apigenin, genistein, 
curcumin98; curcumin found equal in potency to 
NSAID drugs in inhibition of COX II enzymes94

Cytokine Production
Cytokines are small proteins, esp. interleukin II, generated 
at sites of cell damage.

Inhibited by glutathione85 and magnesium88

Dopamine Production, inadequate
Dopamine is an essential neurotransmitter produced 
by conversion of L-DOPA via tyrosine hydroxylase; 
deficient in Parkinson’s and other brain-associated de-
generative disease.

•	 Protected by vitamin C: the preferred source of 
vitamin C is natural vitamin C as found in fresh 
fruits, vegetables and their concentrates, not 
synthetic sources162

•	 NADH increases dopamine production
•	 CoQ-10 protects dopamine-producing neurons161

Excitotoxins
Excitotoxins are neuro-toxins that are often added to foods, 
such as aspartame, and MSG (monosodium glutamate, also 
known by other names such as “natural flavors”, texturized 
protein, “spices”, etc.).

Carnosine178, 179, taurine116

Free Radicals:
•	 Hydroxyl radical 

Inhibited by:
•	 DHLA (quenches broadest array of free radicals)39; 

ALA (can raise GSH 30-70% above normal lev-
els)40; curcumin43, GSH, melatonin44. Note: ALA 
regenerates oxidized CoQ-10 in oxidative stress41; 
ALA is rapidly converted to DHLA in the cell42.

•	 DHLA, curcumin, ALA, melatonin, carnosine176

•	 DHLA, curcumin, ALA, melatonin, carotenoids 
(i.e. zeaxanthin, lutein, beta carotene, lycopene, 
etc.)

•	 DHLA, curcumin, ALA, melatonin

•	 DHLA, curcumin, SOD, carnosine177

•	 DHLA, curcumin, vitamin E, carotenoids, espe-
cially mixtures, carnosine177

•	 DHLA, curcumin, ALA, olive oil (contains hy-
droxytyrosol)45, melatonin, flavonoids in general 
protect DNA and initiate fast DNA repair46

•	 H2O2 (hydrogen peroxide)

Fluoride Cytotoxicity
Typical form used: hydrofluosilicic acid, the most corrosive 
chemical agent known to man; derived from toxic gases 
produced in the manufacture of phosphoric acid and 
phosphate fertilizers; contains lead, mercury, arsenic, 
beryllium and high concentrations of radionuclides; used 
for water fluoridation in 2/3 of U.S. cities. Sodium fluoride, 
also toxic, sometimes used.

•	 Protection from toxic forms of fluoride by anti-
oxidants (vitamins A, C, E and selenium).

•	 Avoid drinking fluoridated water152 and California 
wine92 (high in sulfites, fluoride and organophos-
phates).

•	 O (singlet oxygen) 

•	 Hypochlorous Acid

•	 Superoxide Anion

•	 Peroxyl

•	 Peroxynitrite (nitric oxide + superoxide anion)



Glutamate (Monosodium glutamate or MSG) 
and Aspartate Cytotoxicity
Glutamate (MSG) exposure frequently found in processed 
foods listed as “natural flavors,” TVP, broth, etc., com-
mercial food served in restaurants; aspartame found in soft 
drinks and used as a sweetener in many commercial foods

Protection by:
•	 First line of defense: calcium, magnesium and 

trace elements
•	 Vinpocetine (regulates Na channels)49

•	 Pyruvate and malate: inhibit glutamate cytotoxicity 
by increasing cell energy generation50

•	 Creatine51

•	 Huperzine-A inhibits glutamate155

•	 Carnosine178, 179, taurine116

Glutamate Toxicity, at the N-methyl-D-aspartate (NMDA) 
neuron receptor
Glutamates can lodge in the NMDA receptor to create 
excitotoxic damage; seen in Parkinson’s disease

•	 Directly blocked by methylcobalamin (vita-
min B12)107 

• DHLA, ALA – reduced size of lesions by 50%108

Hippocampal Neuron Damage 
Hippocampal neuron damage is identified by brain scan.

Hippocampal neurons protected by low-dose vitamin 
D (found in USP-grade cod liver oil)110, DHEA-S111, 
NADH112

Homocysteine, elevated
- an amino acid formed from methionine, absorbed by the 
body via animal-derived foods.
Homocysteine increased by l-dopa medications (Sinemet) 
and antibiotics, Bactrim and Septra

Decreased by vitamin B12, folate, vitamin B647, 48 

4-Hydroxynonenal (4-HNE)
- the most reactive product of lipid peroxidation; deac-
tivates glutathione reductase; seen in disordered protein 
transporters; common in amyotrophic lateral sclerosis 
(ALS or Lou Gehrig’s disease)

Inhibited by glutathione reductase55 (the B2- depen-
dent form)95 

Hydrogenated Oil
- linked to increased cell membrane permeability163 and 
therefore increased risk of bacterial/viral infection

•	 Inhibited by phosphatidylethanolamine (decreases 
cell membrane permeability – increases cell mem-
brane fluidity166, 167, 168)

•	 Avoid foods containing hydrogenated or partially 
hydrogenated oils (trans fatty acids)

Immune Response, hyper
- commonly seen in allergies or infection

Immune response protected by aswagandha101, bee 
pollen156

Infection, Bacterial/Viral Resolved by coriolus60, 61, 62, maitake63-74, olive leaf75, 

76, reishi137, 138, hyssop157, 158, Soma latha, wild yew 
(taxol)139, sutherlandia140

Table I, Continued

Neurodegenerative-Promoting Agents Protective, Systemic 
Nutraceutical Agents

Infection, Mycoplasmic Resolved by Hyssop officinalis 157, 158, Soma latha 
(Sarcostemma acidum)
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Infection, Parasitic Resolved by Holarrhena antidysenterica77-84, a powerful, 
broad-spectrum, anti-parasitic herb

Interleukin-12 (IL-12), excess
IL-12 is a pro-inflammatory cytokine.

Inhibited by curcumin94

Iron (Fe) Intake, from inorganic sources
Common forms of supplemental Fe, such as ferrous 
fumarate, when taken at the same time as ascorbic acid, 
increases the free radical, dehydroascorbate, the oxidized 
form of vitamin C

• Avoid taking supplemental iron with ascorbic acid. 
For example, avoid consuming enriched flour 
(which contains inorganic iron) when consuming 
vitamin C151.

• In general, to prevent the risk of forming dehydro-
ascorbate, use natural-source vitamin C as found 
in food and whole-food-source supplements in 
combination with ALA or DHLA, tocotrienols 
and/or vitamin E.

Lipoxygenase (LOX), excess
LOX is an enzyme that catalyzes the oxidation of unsatu-
rated fatty acids to yield peroxide, a potent free radical.

Inhibited by quercetin, curcumin99

LTP (long-termed potentiation) Changes, Age-Related
LTP is responsible for impaired long-term memory.

Reversed by high dose DHLA and ALA129

Magnesium (Mg), low
Low magnesium occurs in: poor dietary intake, uncon-
trolled catecholamine output, etc.

Increase calcium/magnesium86 intake and adapto-
genic herbal support since levels of Mg are shown 
to decline with increased adrenaline levels87 

Malondialdehyde (MDA), excess
MDA is the most common product of lipid peroxidation

Brain cells protected by: glutathione reductase (B2 
dependent glutathione)28, USP-grade cod liver oil160, 
carnosine180

Mercury (Hg) Neurotoxicity
Sensitivity to Hg is directly related to tissue levels of alpha 
tocopherol and selenium56.

• Garlic binds to Hg efficiently to remove it from 
brain57, active principle Glutathione peroxidase 
(the selenium dependent form) and ALA are ef-
fective Hg chelators59.

• Cilantro (Coriander sativum) is effective as 
Hg chelator169, 170.

Table I Continued

Neurodegenerative-Promoting Agents Protective, Systemic 
Nutraceutical Agents

Mitochondrial Damage, cumulative, due to excitotoxin 
exposure

Ginkgo biloba preserves mitochondrial function127, 
carnosine178, 179, CoQ-1018, 51

Mitochondrial Energy Production, low
- creates global deficits in cellular protection and support; 
mitochondrial DNA 10 times more susceptible to damage 
than nuclear DNA5

Mitochondrial energy production increased by ace-
tyl-L-carnitine, DHLA, ALA104, 105; supported by 
magnesium, vitamins B1, B2, B3, A, C, E, K and 
tocotrienols, folic acid103, CoQ-1018, 51.

Mitochondrial Toxicity, Lesions (striated), 
- induced by excitotoxin exposure

CoQ-10 restores energy production but does not 
prevent cellular death unless combined with vitamin 
B3, A (niacinamide)106.
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Nervous System Lesions, (including sympathetic, 
parasympathetic and CNS lesions)
- includes injury or pathologic changes in nerve cells

Nerve cells - protected by flavonoids which reduce 
histamine release and activity113 (produces an indirect 
calming effect on nerve cells)

Neurodegeneration, the process of • Protection by DHA118 (docosahexaenoic acid) but 
only safe and effective if taken with antioxidant 
supplementation concurrently)

• Significant protection by DHEA-S119, genistein, 
quercetin120

Neuron Membrane Breakdown, hypoxia-related
Seen in Alzheimer’s165; hypoxia induced by frequent 
hypoglycemic episodes as seen in diabetes; mimics ALS 
symptoms

• Neuron membranes protected by ginkgo biloba 
against hypoxia breakdown122 

• Avoid enriched grain products, refined sugar 
and fructose to reduce hypoglycemic-induced 
episodes123 

Nitric Oxide, excess 
- from production of iNOS (inducible nitric oxide synthease) 
- iNOS triggers production of peroxynitrite, a powerful 

radical

Protection by DHLA39, ALA, olive oil, kaempferol, 
apigenin, genistein, curcumin98

Nitrotyrosine 
- end-chain marker of neurological destruction and elevated 
peroxynitrite, a deadly free radical

Inhibited by GSH85, DHLA39

Protein Kinase C, elevated
- an enzyme family that transduces signals from the 
cell’s cytoplasm; magnesium deficiency elevates cir-
culating levels of inflammatory cytokines, esp. protein 
kinase C88

Inhibited by kaempferol, luteolin, quercetin, fisetin, 
apigenin46, USP-grade cod liver oil, borage oil, es-
sential fatty acids159

Prostaglandins (Series II), activation of
- pro-inflammatory leukotrienes, the end-chain inflammatory 
products of the arachidonic cascade 

Inhibited by curcumin100, USP-grade cod liver oil 
and borage oil53, 54

Table I Continued

Neurodegenerative-Promoting Agents Protective, Systemic 
Nutraceutical Agents

Quinolinic Acid, excess 
- a byproduct of serotonin metabolism and a known exci-
totoxin; can be increased by intake of serotonin precursors 
(such as 5-hydroxytrytophan and tryptophan)

Discontinue use of serotonin precursors in neuro-
degenerative conditions, since they can increase 
quinolinic acid, a powerful excitotoxin117.

Sulfites 
- sulfur compounds added to wine or alcohol as preserva-
tives; these are known neurotoxins that increase neuronal 
toxicity, especially in Parkinson’s disease; may worsen 
asthma symptoms 

•	 Inhibited by glutathione92

•	 Avoid intake of sulfites, esp. sulfite-treated dried 
fruit, salads and most wine, especially California 
source92.

Tumor Necrosis Factor-Alpha (TNF-alpha), elevated
- a cytokine elevated in Alzheimer’s disease, Parkinson’s 
disease and ALS

Inhibited by organic green tea, curcumin, 
quercetin96, 97
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Sources of Neuroprotective Compounds
The following sources of neuroprotective compounds have been used extensively in clinically tested combinations 
in our research to help the body overcome neurodegenerative disease.

Table II
Neurodegeneration: Sources of Neuro-Protective Compounds

Neuro-Protective 
Compound Food Sources

•	 Plant-source enzymes: assist in protein 
breakdown for better bioavailability of 
lysine, which coupled with food-source 
vitamin C, can produce carnitine; the 
acetic acid base can be used to synthe-
size n-acetyl-l-cysteine as well

Special Nutrient Sources

Formed from good quality vin-
egar (rich in acetic acid) coupled 
with natural vitamin C (from fresh 
fruit) and lysine (as found in kefir, 
whey, fish, chicken)

Acetyl Groups
          Acetyl-L-Carnitine

          N-Acetyl-Cysteine •	 Acetyl-l-cysteineSame as acetyl-l-carnitine, except 
formed from natural vinegar and 
cysteine (as found in beans)

Adaptogenic Herbs Siberian ginseng •	 Cordyceps (whole and fermented my-
celial extract)

•	 Chyavanprash (an ancient 40+-herb 
Ayurvedic tonic)

•	 Siberian maral root (Rhaponticum car-
thamoides)

•	 Arctic root (Rhodiola rosea)
•	 Tibetan ginseng (Rhodiola crenulata)
•	 Fo Ti Tieng (Polygonum multiflora)
•	 Nopal cactus (Opuntia ficus indica)

ALA, DHLA Potatoes •	 Nanized DHLA 
•	 Nanized chlorella 
•	 Grade A, broken-cell wall chlorella
•	 Young, air-dried grasses

Apigenin Organic celery142, 143, fenugreek 
seeds, chamomile, organic green 
tea, pollen

•	 European propolis (mold-free)
•	 European pollen (pesticide-free)

Ashwagandha 
(Withania somnifera)

•	 Chyavanprash (an ancient Ayurvedic 
40+-herb formula which contains ash-
wagandha) 

B12, Vitamin Primary grown nutritional yeast 
(grown on molasses substrate),  
certain mushrooms, organic 
red meat

•	 Nanized B12 (highly bioavailable)

Borage Oil

•	 Stabilized allicinGarlic, leeks, chives, on-
ions, shallots

Allicin, Stabilized

Garlic, leeks, chives, on-
ions, shallots

Allium (allyl sulfides)

•	 Organic borage oil

•	 Nanized garlic

None

None
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Neuro-Protective 
Compound Food Sources

•	 L-Carnosine

Special Nutrient Sources

Small amounts in chicken breast 
and red meat

Carnosine

Cod Liver Oil, U.S.P.-grade •   Organic cod liver oil (USP)

Coriolus, fermented mycelial 
extract

• Organic coriolus mushroom (whole or 
fermented mycelial extract)

Table II, Continued

Creatine Manufactured in the liver from 
substrates of sulfur-containing 
amino acids (methionine, glycine, 
arginine) as found in milk, eggs, 
red meat, fish (cod)

•	 Natural-source creatine 

Curcumin Organic turmeric root •	 Nanized turmeric 

DHA (docosahexaenoic acid) Organic cod liver oil (USP-grade), 
organ meats, eggs, chicken

•	 USP-grade Norwegian cod liver oil 

DHEA-S, DHEA No natural food sources •	 European, solvent-free DHEA (wild 
yam derived) 

Fisetin (a bioflavonoid) Organic green tea,  pollen, 
mango144

•	 European pesticide-free multiple pollens 
(18 European pollen sources, mold spores 
removed, allergy-free, chemo toxin-free)

•	European propolis
•	Himalayan pine pollen 
•	Nanized green tea

Flavonoids Organic fruits, vegetables •	 European propolis (contains over 500 
different bioflavonoids)

•	 European pesticide-free multiple pollens 
(18 European pollen sources, mold spores 
removed, allergy-free, chemo toxin-free)

Folic Acid Organic, green leafy vegetables, 
primary-grown nutritional yeast

•	 Nanized folic acid (the preferred form 
of folic acid), once-living source only

Calcium, Magnesium and 
Trace elements

Natural calcium sources: home-
made kefir, carrot juice

Natural magnesium/trace ele-
ment sources: organic green leafy 
vegetables 

•	 Sango Reef marine coral minerals 
•	 Young grasses (barley, wheat, oat)
•	 Grade A chlorella (whole)
•	 Nanized chlorella
•	 Wild blue green algae

Catechins •	 Nanized green teaGreen tea, black tea, wine, coffee, 
apples

Whole grains, oily fish, organ 
meats, spinach, broccoli, nuts, 
peanuts, sardines, mackerel

CoQ-10 ubiquinone (oxidized) 
or CoQ-10 as ubiquinol (fully 
reduced)

•	 CoQ-10 (ubiquinone) derived from natu-
ral sources (yeast grown; not synthetic)

•	 Nanized fully reduced CoQ-10 (ubiqui-
nol) produced via probiotic fermentation

•	 Red cloverAlfalfa sproutsCoumestan

None

  Organic cod liver oil (USP)   

DIM (diindolylmethane) •	Broccoli concentrate
•	 Food-source DIM (not synthetic)

Broccoli, cauliflower, kale, turnips, 
collards, Brussel sprouts, cabbage, 
kohlrabi, rutabaga, Chinese cab-
bage, bok choy, horseradish, radish, 
watercress
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Table II, Continued
Neuro-Protective 

Compound Food Sources

•	 Reduced glutathione
•	 Ashitaba (whole)
•	 Nanized ashitaba (highly bio-available; 

rich in selenium)

Special Nutrient Sources

Primary grown nutritional yeast 
(molasses substrate) is rich in 
GSH; use together with foods high 
in selenium (richest food source is 
ashitaba) so the body can synthesize 
glutathione peroxidase

Glutathione Peroxidase

Glutathione Reductase Primary-grown nutritional yeast 
(molasses substrate) delivers 
reduced (GSH). Glutathione 
together with B2 help the body  
form glutathione reductase.

Green tea Organic green tea •	 Nanized green tea (organic, non-
irradiated)

Huperzine •	 Chinese Club Moss 

Hyssop herb Organic hyssop tea •	 Organic hyssop herb

Kaempferol Bee pollen, apples, black tea, 
onions

•	 European pollen sources (avoid Ameri-
can pollen: typically too pesticided 
and rancid)

•	 European propolis (pesticide-free)
•	 Himalayan pine pollen

Luteolin Organic celery142, 143, fenugreek 
seeds, alfalfa seeds, chamomile, 
organic green tea132, 133, 134 , pollen

•	   European pollen (pesticide-free)
•	   European propolis (pesticide-free)
•			Himalayan pine pollen 
•			Nanized green tea 

Maitake Organic whole maitake mush-
rooms (contains bio-available 
water-soluble alkaloids)

•	 Fermented mycelial extract of maitake 
(contains immune-protective triterpenes)

Malic acid Organic nuts, seeds, green leafy 
vegetables

•	 Nanized chlorella 
•	 Air-dried, organic grasses

Holarrhena antidysenterica •	 Holarrhena antidysenteria from India 
(pesticide-free)

Ginkgo biloba •	 Organic Gingko biloba 

Genistein Organic tofu (fermented soy);
traditionally fermented miso

•	 Fermented isoflavone concentrate
•	 Traditionally fermented miso

•	 Primary-grown nutritional yeast

•	Broccoli Concentrate

•	 Fermented isoflavone extract (soy)
•	 Traditionally fermented miso

Miso, tofu, tempehIsoflavones, fermented

Broccoli, cauliflower, kale, turnips, 
collards, Brussel sprouts, cabbage, 
kohlrabi, rutabaga, Chinese cab-
bage, bok choy, horseradish, radish, 
watercress

Isothiocyanates
(sulphorophanes)

•	Flax OilFlax seeds, flax oilLignins

None

None

None

Garlic, whole; garlic oil Organic garlic or garlic oil •	 Nanized garlic (whole and oil)
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Table II, Continued

Niacinamide (B3A) Primary grown nutritional yeast 
(molasses substrate)

	•	 Nanized niacinamide (once-living 
source)

Olive Leaf Organic olive leaves •	 Italian olive leaf extract 

Neuro-Protective 
Compound Food Sources

•	 European olive oil (alkali-free); be 
wary of commercial olive oil (often 
alkali contaminants)

Special Nutrient Sources

Extra virgin, olive oil (alkali-free)Olive Oil

Phosphatidylethanolamine, 
and associated phospholipids: 
Phosphatidylcholine, 
Phosphatidylserine, 
Phosphatidylinositol

Lecithin (non-GMO) 

Pine Bark Extract •	 French maritime pine bark extract 

Quercetin Organic brown onions, olives, let-
tuce132, fenugreek seeds, chamo-
mile, pollen

•	 European propolis (pesticide-free)
•	 Himalayan pine pollen

Reishi (Ganoderma lucidum) Organic reishi mushroom tea •	 Wild, mountain-grown reishi from China 
(whole and fermented mycelial extract)

Resveratrol Grapes, red wine, berries, pea- •	 Nanized Giant Knotweed (rich in res-
veratrol)

Selenium Chlorophyll-rich foods, beans, 
grains

•	 Nanized ashitaba

S.O.D. (Superoxide dismutase) Many chlorophyll-rich foods, 
including deep-green or orange-
yellow fruits and vegetables

•	 S.O.D. (Bifido bacteria base, highly 
bio-available)

Pyruvate •	 Calcium pyruvate

Soma Latha, herb •	 Soma latha (herb) from India (specially 
grown according to Ayurvedic herbal 
masters)

•	 Phosphatidylcholine (from non-GMO 
lecithin)

•	 Phosphatidylserine (from non-GMO 
lecithin)

•	 Phosphatidylinositol (from non-GMO 
lecithin)

•	 Phosphatidylethanolamine (from non-
GMO lecithin)

Organic red apples, golden deli-
cious apples, spinach, bananas, 
garlic

Melatonin Very tiny amounts found in whole 
grains, fruits (such as oranges), 
vegetables (such as tomatoes)

•	 Nanized, solvent-free melatonin, once- 
living source (animal-free)

Methylcobalamin (B12) Primary grown nutritional yeast 
(molasses substrate)

•	 Nanized B12

NADH (nicotinamide adenine 
dinucleotide)

Found in small amounts in most 
foods, especially poultry

•	 NADH (pH-balanced to prevent degra-
dation)

•	 		Nanized green tea extractGrapes, green teaPolyphenols

None

None
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Table II, Continued
Neuro-Protective 

Compound Food Sources

•	 Periwinkle extract

Special Nutrient Sources

Vinpocetine

Vitamin B6 Primary grown nutritional yeast 
(molasses substrate)

Vitamin C (naturally occurring, 
not synthetic ascorbic acid)

•	 French maritime pine bark extract
•	 Camu camu
•	 Amla (berries)
•	 Rosehips
•	 Acerola berries
 

Vitamin K (menadione) Organic, green leafy vegetables •	 Nanized greens
•	 Greens; young grasses

Wild Yew  (contains taxane 
phytochemicals such as taxol)

•	 Pacific yew needles (excellent source 
of taxanes) 

Vitamin D •	 Reishi mushroom (contains provitamin D)
•	 Norwegian cod liver oil (USP-grade)

•	 Nanized vitamin B6
•	 Vitamin B-6 (P-5-P), a special form of 

highly bioavailable B6

Homemade kefir, sunshine ex-
posure, Norwegian cod liver oil 
(USP-grade)

Organic oranges, grapefruit, 
apples, leafy greens 

Testosterone Royal Jelly (boosts testosterone 
production)

Tocotrienols Rice bran, natural vitamin E food 
(which contain tocotrienols): 
sunflower seeds, turnip greens, 
mustard greens, chard, almonds, 
papaya, broccoli, olives, kale 

•	 Stabilized rice bran (non-rancid) 
•	 Rice bran oil (which contains 

tocotrienols)

•	 Natural-source taurineTaurine Organic beans, buckwheat

•	Royal Jelly
•	Testosterone Precursors
o Velvet Deer Antler
o Epimedium Herb
o Long Jack root
o Muira puama bark
o Tribulus terrestris root
o Maca Root

None

None
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The Marshall Protocol for Prevention of Neurodegeneration
In order to prevent neurodegeneration or begin the reversal process, the following protocol has been developed, embody-
ing over 30 years of practitioner research.

Medical Drugs 
The patient should be encouraged to work with his/her physician to minimize the use of unnecessary medical drugs. 
Many types of medical drugs can suppress normal physiological processes, increase toxic metabolic residues and deplete 
critical nutrients. 

Examples of Nutrient Depletion From Medical Drugs
 Cholesterol-lowering drugs can decrease CoQ-10 levels which may reduce cell energy and increase excitotoxicity 

(drug examples: Mevacor, Pravachol, Lovastatin).
 **If taking cholesterol-lowering drugs and/or a low cell energy state exists, add nanized, fully reduced CoQ-10: 1-3 

tsp. in water at breakfast, which has been proven to resolve a low cell energy state.
 Sinemet, an L-dopa medication, as well as antibiotics, such as Bactrim and Septra, can increase homocysteine levels.
 **If homocysteine is elevated, take homocysteine-clearing nutrients (including trimethylglycine, folic acid, B 

vitamins, etc.).
 NSAIDS can reduce glutathione levels and can increase free radical damage and excitotoxicity.
 **Use nanized turmeric (highly bioavailable turmeric, a rich source of curcumin, shown equal to NSAIDS as an anti-

inflammatory agent): ½ tsp./day in 4 oz. water, once or twice/day (3 or 4 times/day in special cases) for 2 to 3 months.

Electromagnetic Field (EMF) Exposure: 
EMF (electromagnetic field) exposure has been shown to increase amyloid-beta protein, a powerful inflammatory 
compound that increases excitotoxicity.172 To decrease/eliminate EMF exposure in home and office environments, install 
EMF protection devices that convert harmful EMFs to harmless ones.

Recommended Dietary Protocol (General Guidelines):
The following key dietary strategies are recommended for optimal nutrient uptake:
Salad Greens: Eat a rich organic, green leafy salad, grown with pure water such as well water (example: crops grown in 
rich soil that is watered with non-toxic well water), 3 to 5 times per week.
Natural Vinegar: Make a homemade salad dressing using good quality vinegar (not commercially made vinegar which is 
petroleum-based, synthetic acetic acid). Natural vinegar is a good nutrient source of naturally occurring acetic acid.
 Use authentic Italian vinegar (for example, a 50-year old vinegar naturally cultured in oaken kegs): 1-2 tablespoons 

daily mixed with olive oil on salads.
Moroccan Olive Oil: Use an organic salad oil daily containing pure Moroccan olive oil (alkali-free) or a blend of oils 
including organic olive oil, flax oil, sesame oil and borage oil.
  Use Moroccan Olive Oil: 1-2 tbsp/day or an essential fatty acid blend (with 4 key oils: olive, flax, sesame and bor 
  age oils): 2 tsp. daily mixed in salads or food.
Nutritional Yeast: Primary grown nutritional yeast (grown on molasses, not petrochemicals): rich in glutathione, beta-1, 
3-glucans, natural vitamin B-complex and 50% complete protein by weight.
  Use: 1-2 tablespoons/day, mixed in salads or food.
Organic Turmeric: Grade 10 (medicinal grade) fresh-ground, turmeric (immediately encapsulated after grinding) from 
India.
  Use Indian turmeric: 3-5 Vcaps/week, opened and sprinkled on food, 3 to 5 times per week.
Organic Garlic: Use one clove, once per week or more, especially raw.
Natural Sea Salt: Use unheated, unprocessed raw salt from non-toxic sea water sources.
 Use sea salt ground with a nontoxic, low-nickel stainless steel screen, unlike almost all other sea salt (which often 

contains nickel contaminants due to being ground with high nickel screens): use in place of regular salt.
Natural Food-Source Minerals/ Probiotics: To boost calcium, magnesium and other minerals and for high amounts of 
beneficial flora: consume homemade kefir (1/2 to 1 cup, several times per week). Kefir converts processed milk back to a 
highly bioavailable, probiotic-rich raw food and efficiently converts most lactose to galactose and natural glucose. Kefir 
kits are available to provide kefir granules to make homemade kefir.
Organic Fresh Fruit, such as apples, blueberries, blackberries, oranges.  Eat often when in season.
Organic Tofu (Mori-Nu brand only; other brands often contain mold residues): 1 to 3 times per week.
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Organic Green Tea
 Nanized green tea (organic): Use ½ teaspoon in 4 oz. water at breakfast and dinner.
 Use Green Tea leaves (organic, non-irradiated): Use 1 cup of tea, 2 to 4 times per week (1/2 tsp. tea per cup of hot 

water, not boiling; let steep 10 minutes before drinking).
Brain Phytonutrients
 Use a brain phytonutrient blend containing Ginkgo biloba, Chinese club moss (supplying huperzine A) and peri-

winkle (containing vinpocetine), all organic and nonirradiated, as a tea.  Drink 1 cup tea, 4 to 5 times/ week (1/2 
teaspoon total/cup of tea)

Limit Animal Protein: Limit red meat (all types) and eggs; eat none or maximum 1 to 2 times per week only.  (Both are 
high in arachidonic acid which directly fuels the inflammatory free radical/excitotoxicity cascade in the human body. This 
applies even to organic sources.)
Avoid Toxic Foods: Avoid canned/processed foods, foods with hydrogenated oil, “natural flavors,” TVP (textured vegetable 
protein), [the two previous items are both names for MSG], diet sodas and other foods containing aspartame, etc.

Advanced Nutraceutical Support
Since currently available food sources (even organically grown) are typically poor in mineral and antioxidant content, 
supplementation for best health should include many of the following nutraceutical agents. The amounts of each depend 
on each person’s age, weight, special needs, etc.
Organic Grasses: Young, organic grass mixes (especially barley, wheat and oat grasses) contain all the essential nutrient 
cofactors and transporters necessary for life.
 Use young grasses: Take 1 to 2 tsp/day mixed in drinks or food or 10 Vcaps/day.

Pesticide-Free Colostrum: Use 1 to 2 Vcaps/meal or 1 to 3 teaspoon/day.
Digestive Support
 Use plant-based enzymes (highly purified to eliminate aspergillus residues) combined with essential cofactors and 

transporters: 1 to 2 Vcaps with cooked food meals.
 Use live-source HCL (hydrochloric acid) in vegetable capsules, not tablets; take 2 to 6 Vcaps at end of meals with a 

live-source potassium-rich concentrate (also 2 to 6 Vcaps) at the end of meals with cooked food.
Living-Source Minerals 
 Use Sango Reef marine coral minerals: 1 to 2 Vcaps/meal.
 Norwegian cod liver oil (USP-grade) to ensure best calcium utilization: 3 Vcaps daily.

Organic Chlorella, organic broken cell wall chlorella for lipoic acid, chlorophyll and much more 
 Use nanized chlorella: ½ to 1 tsp in 4 oz. water upon arising daily. 

USP-Grade Cod Liver Oil 
 Use U.S.P.-grade Norwegian cod liver oil: 3 Vcaps or ½ tsp liquid with breakfast.

Tocotrienols from stabilized rice bran, 6,000 times more potent than vitamin E as an antioxidant.
 Use stabilized rice bran: 1 to 3 tbsp/day alone or mixed in food.

Adaptogenic Herbal Support 
 Use an adaptogenic herbal combination, including Soma Latha, Rhodiola, Tibetan Ginseng, and botanical synergists: 

2 to 4 Vcaps at breakfast; helps regulate catecholamines and thereby control magnesium blood levels; helps stabilize/ 
normalize hormone activity.

Organic Propolis, rich in phytonutrients; delivers over 500 different bioflavonoids.
 Use European Propolis (a chemotoxin-free source): 2 to 6 Vcaps/day.

Organic Pollen: European, multi-strain pollen concentrate gathered from very clean areas (pesticide and chemical-free), 
mold spores removed so it is allergen-free, with no use of mercury-based hive disinfectants; complete food that provides 
one of the most broad-spectrum range of elegant nutrients to meet the most specialized human requirements. (Be wary of 
American pollen sources, often high in pesticide residues).
 Use European pollen (pesticide-free): 2 to 6 Vcaps/day. This nutrient powerhouse, with kaempferol, secalosides A 

and B and over 400 bioflavinoids, can often balance female and male hormone activity.
NADH Support
 Use NADH (10 mg), a sublingual form for a reliable delivery source of NADH; increases cell energy and dopamine, 

great for athletes: 1 to 2 Vcaps emptied under tongue, early in the day.
DHLA for Maximum Antioxidant Protection: Nanized DHLA: 1/2 tsp. (80 mg.) in 2 oz. of water, 2 to 4 times daily.
Protective Brain Nutrients: When eating out: take an organic concentrate of all four phosphatidyls: phosphatidylcholine, 
phosphatidylserine, phosphatidylinositol and phosphatidylethanolamine to protect brain cells, the “antidote to eating out” 
(protects against effects of MSG/hydrogenated oils exposure): 2 Vcaps per meal.



Protective Antioxidants and Immune Compounds: Use a high-powered, antioxidant nutraceutical blend daily which 
contains: organic blueberry (rich in ellagic acid, a high-powered antioxidant), Himalayan pine pollen (for maximum chi 
and antioxidant protection), CLA (conjugated linoleic acid made from the superior glyceride vegetable source; enhances 
the PPAR [perioxisome proliferator-activated receptors], a class of internal cell receptors that are capable of suppressing 
inflammation), arabinogalactin (immune-boosting, stimulates natural killer cell activity, decreases ammonia production), 
pesticide-free whey protein (produced by ion-exchange yielding a whopping 25 – 28% glycomacropeptides for unparalleled 
hormone, immune and neurological support).
 Use an antioxidant, immune-supporting blend (which contains all of the above antioxidants and healing nutrients): 

2 to 4 tablespoons daily mixed in homemade kefir or in a 50% kefir/50% purified water or organic juice blend for a 
hearty, immune-boosting breakfast.

The Marshall Protocol For Treatment of Neurodegeneration
Attempts to reduce neurodegeneration have focused on ways to inhibit the series of free radical and excitotoxic reactions 
indigenous to the process.  This approach has merit; however, it focuses on merely treating the symptoms, not the cause.

In most all chronic neurological disease, the tissue-specific degeneration is the result of the immune system’s natural 
killing process, utilizing free radicals and excitotoxicity, which has become a runaway freight train fueled by chronic in-
fection that leads to large-scale neurodegeneration.  It is not realistic to expect to stop the process of neurodegeneration by 
using compounds that only quench ROS or RNS free radicals and inhibit excitotoxicity. Boosting these compounds can, 
however, be expected to help buy time to determine the sites of infection to be targeted and the best phytonutrient com-
plexes to use to help the body rapidly eliminate the infections. In viral infection (which frequently occurs in autoimmune 
disease and other conditions), as well as in bacterial and mycoplasmic infection, the ongoing process of infection can be 
rapidly eliminated using special nutraceuticals such as Maitake, Coriolus, Hyssop, Soma, Wild Yew, Sutherlandia, etc.  In 
some cases, the use of live-source HCL and potassium orally can express healthy gene function at the cell level and sup-
press the aberrant gene’s activity.

In addition, damage from infection can often be reversed using cutting-edge, new compounds such as Hericium (a 
fermented mycelial extract of monkey head mushroom, shown to help regrow nerve tissue), organic colostrum (shown to 
do significant DNA repair) and a host of many other nutraceuticals capable of DNA repair. Remember, any phytonutrient 
that has anti-viral properties is capable of DNA repair.

Even in parasitic infection, DNA repair is often possible, although when the infection has penetrated the peritoneal 
lymphs, the battle may rage on for up to two years, even with the best of nutraceutical intervention.

When the body does not have adequate nutritional support to rapidly eliminate infections and to correct the DNA cel-
lular damage (as a result of infection), the immune system’s efforts to kill the body’s infected cells can often result in rapid 
runaway neurodegeneration. Often the infection is such that if the immune system were able to kill every infected cell, the 
resulting damage would cause significant loss of neurological function. Unfortunately, the process of neurodegeneration 
from infection is an everyday occurrence. Providing healing nutraceutical agents to repair the DNA of the cells that are 
infected and to suppress virus gene function while expressing healthy gene activity are the only real answers.

Using Effective Anti-Infective Nutraceutical Agents
There is an emerging group of powerful antiviral, antimycoplasmic nutraceutical agents, which include hyssop, Soma latha, 
Maitake mushroom, Coriolus Versicolor, Olive leaf, Sutherlandia, Pacific Yew, Gandoderma Lucidum (Reishi mushroom) 
and more. However, for these anti-infective nutraceuticals to be effective, they must be targeted at the infected tissue. In 
the case of neurodegenerative disease, every nutrient essential for life must be provided and in sufficient quantity so that 
anti-infective substances can be delivered to infected sites. Additionally, sufficient support for key organs, such as the liver 
and kidney, must be provided since they have greater nutritional requirements under the increased detoxification burden, 
when the body is experiencing a powerful detoxication via an anti-infective program.

The 5 Steps To Great Health
Working with thousands of chronically ill patients for over 30+ years, we have summarized our treatment protocols in 5 
primary steps which we have found to be critical in establishing the return to great health. When neurodegenerative disease 
is active, the following clinically proven steps are recommended:

Step I: pH Balance: Aggressive, rapid correction of nutritional deficiencies, especially mineral repletion, leading to res-
toration of a near-alkaline first morning urine pH between 6.4 and 7.0.
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Step II: Hormone Balance: Sustaining/re-establishing hormonal balance by replenishing the body’s natural hormones, 
especially natural progesterone, DHEA and adrenal hormone support.

Step III: Detoxification: Systemic detoxification of the body’s cumulative toxic burden via elimination of environmental 
and chemical toxicity; also, elimination of triggers to the body’s biofield.
a) Specific internal and external detoxification of key target organs and restoration of their detoxification capacity: kidney, 
large intestine, liver, gallbladder.
b) Elimination of heavy metal sources, including external exposure to toxic elements in home products and personal care 
products.
c) Elimination of  toxic food and beverage sources, such as pre-made foods, most commercial meal replacement protein 
drinks, food supplements containing “natural flavors” (MSG), tryptophan, cysteine, aspartic acid, glutamic acid, magnesium 
stearate (an immune suppressive binder used in supplements), fluoride, sulfites, etc.
d) Elimination of all toxic dental restorative materials. Toxic dental materials can promote and perpetuate viral, bacterial, 
mycoplasmic and parasitic infections in the mouth and surrounding body tissue.

Examples of Toxic Dental Materials
 Silver fillings (mercury amalgams) which contain approximately 50% mercury and other metals
 Dental materials which contain toxic metals, such as palladium, stainless steel (high nickel) and other toxic materials; 

stainless steel is a typical base of porcelain-jacketed crowns
 Most composite restorations (which are petrochemically based) are high in aluminum dioxide (highly reactive with 

other dental metals which releases toxic metal ions into the oral cavity)
e) Elimination of the inhibitory effects on the body’s biofield from previous trauma, scars, etc. Repolarization of a disor-
dered biofield using a new therapy called Biofield Repolarization (BRT) can help rapidly restore the bio-field to normal. 
BRT therapy can dramatically help promote uptake of nutrients and enhanced healing capacity. Strengthening the body’s 
biofield is often the missing link to recovery in many chronically ill people. BRT can help strengthen deficient electromag-
netic pathways as well as helping to clear the cellular memory of previous trauma. Repolarization via BRT is an essential 
step when:
 Previous trauma (physical or emotional) is present.
 Metabolic processes at various points, especially in the brain, are suppressed.
 Scars are blocking the body’s normal bio-energetic communication and meridian energy flow.

Step IV: Resolution of Infection: Resolution requires efficient identification and elimination of chronic infection sites by 
pinpoint-targeting anti-infective nutraceutical agents to infected sites, coupled with broad-spectrum nutraceuticals to con-
trol ROS and RNS activity and to inhibit excitotoxicity (see Table I [Neurodegenerative-Promoting Agents vs. Protective 
Nutraceutical Agents] and Table II [Neurodegeneration: Sources of Neuro-Protective Compounds]); also upregulation of 
the immune system to support the rapid elimination of infection.

For the best clinical results, use nutraceutical agents that have been proven to rapidly restore/ maintain ideal cellular reso-
nance to deliver a rapid quantum shift back to the best health status possible for each individual.

Step V: Rejuvenation: Once chronic infection sites have been eliminated (or concurrent with the anti-infective process), 
many rejuvenative nutraceutical agents can be used to promote repair of damaged nerve tissue. Use of Hericium and other 
nerve-regenerative compounds, such as pesticide-free colostrum, amla berry concentrate and other adaptogenic herbs, can 
help the individual regain lost neuromotor/brain function to varying degrees.

Summary
The wisest approach is to halt these devastating diseases before they are able to destroy the neurological functions of the 
host by adopting an aggressive program using highly effective, well chosen nutraceutical agents in clinically tested ratios 
which support the entire body’s physiology (as outlined above).

After resolution of chronic neurodegeneration, when the individual has returned to a healthy state and his/her body has 
become infection-free, the protection for the entire body’s intercommunicating organ/gland network is best provided by the 
continued daily use of a broad-spectrum of chemoprotective compounds that are free of solvent or chemical residues, and 
that are not synthetically isolated, but derived from exquisitely well-grown sources, free of toxic chemical or non-nutritive 
binders, flowing agents, fillers, preservatives or stabilizers.131

Note: For more details on “The 5 Steps to Great Health” or the Marshall Protocol for Neurodegeneration, a powerful, time-
proven patient approach, please email: info@prlabs.com.



N-19

  References
1. Blaylock RL. (2002) New developments in the prevention and treatment of 

neurodegenerative diseases using nutraceuticals and metabolic stimulants. 
JANA, vol. 5, no. 1, pg.15-32.

2. Worley PF, Baraban JM, Snyder SH. (1987) Beyond receptors: multiple 
second-messenger systems in brain. Ann Neurol. 21:217-229.

3. Lipton SA. (1993) Prospects for clinically tolerated NMDA antagonist: 
open-channel blockers and alternative redox states of nitric oxide. Trends 
Neurosci. 16:527-532.

4. Keller JN, Mark RJ, et al. (1997) 4-hydroxynonenal, an aldehydic product of 
membrane lipid peroxidation, impairs glutamate transport and mitochondrial 
function in synaptosomes. Neuroscience. 80:685-696.

5. Ames BN, et al. (1993) Oxidants, antioxidants and degenerative diseases of 
aging. Proc Nat Acad Sci USA. 90:7915-7922.

6. Lane DP, Midgley CA, et al. (1995) On the regulation of the p53 tumor 
suppressor, and its role in the cellular response to DNA damage. Philos 
Trans R. Soc Biol Sci. 347:83-87.

7. Hamos JE, DeGennaro LJ, Drachman DA. (1989) Synaptic loss in Alzheim-
er’s disease and other dementias. Neurology. 39:355-361.

8. Behl C, Davis JB, et al. (1994) Hydrogen peroxide mediates amyloid beta 
protein toxicity. Cell. 77:817-827.

9. Mattson MP, Cheng B, Davis D, et al. (1992) B-amyloid peptides destabi-
lizes calcium homeostasis and renders human cortical neurons vulnerable 
to excitotoxicity. J Neurosci. 12:376-389.

10. Stoll G, Jander S. (1993) The role of microglia and macrophages in the patho-
physiology of the CNS. Prog Neurobiol. 1995; 58:233-247.

11. Banati RB, Gehrmann J, et al. Cytotoxicity of microglia. Glia. 7:111-118.
12. Sarin S, Gupta KD. (1997) Alterations in lipid composition and neuronal 

injury in primates following chronic aluminum exposure. Biol Trace Elem 
Res. 58:133-143.

13. Julka D, Gill. (1996) Effect of aluminum on regional brain antioxidant 
defense status in Wistar rats. Res Exp Med (Berl). 196:187-194.

14. Deloncle R, Guillard O, et al. (1995) Modification of the blood-brain barrier 
through chronic intoxication by aluminum glutamate. Possible role in the 
etiology of Alzheimer’s disease. Bio Trace Elem Res. 47:227-233.

15. Mundy WR, Freudenrich TM, Kodavanti PR. (1997) Aluminum potentiated 
glutamate-induced calcium accumulation and iron-induced oxygen free 
radical formation in primary neuronal cultures. Mol Chem Neuropathol. 
32:41-57.

16. Moore PB, Edwardson JA, et al. (1997) Gastrointestinal absorption of alu-
minum is increased in Down’s syndrome. Biol Psychiatry. 41:488-492.

17. Coburn JW, Mischel MG, et al. (1991) Calcium citrate markedly enhances alu-
minum absorption from aluminum hydroxide. Am J Kidney Dis. 17:708-711.

18. Ruiz F, Alverez G, et al. (1998) Protection by pyruvate and malate against 
glutamate-mediated neurotoxicity. Neuroreport. 9:1277-1282.

19. Sakhis S, Bruce A, et al. (1997) Induction of tumor suppressor p53 and DNA 
fragmentation in organotypic hippocampal cultures following excitotoxin 
treatment. Ex Neurol. 145:81-88.

20. Sanchez-Carbente MR, Massieu L. (1999) Transient inhibition of glutamate 
uptake in vivo induces neurodegeneration when energy metabolism is 
impaired. J Neurochem. 72:129-138.

21. Heyes MP, Achim CL, et al. (1996) Human microglia convert L-tryptophan 
into the neurotoxin quinolinic acid. Biochem J. 320:595-597

22. Piani D, Frei K, et al. (1991) Murine brain macrophages induce NMDA 
receptor mediated neurotoxicity in vitro by secreting glutamate, Neurosci 
Lett. 133:159-162.

23. Popovic M, Caballero-Bleda M, et al. (1998) Importance of immunological 
and inflammatory processes in the pathogenesis and therapy of Alzheimer’s 
disease. Intern J Neuroscience. 95:203-236.

24. Murphy T, Parikh A, et al. (1989) Arachidonic acid metabolism in glutamate 
neurotoxicity. Ann NY Acad Sci. 559:474-477.

25. Klergis A, McGreer PL. (1997) β-amyloid protein enhances macrophage pro-
duction of oxygen free radicals and glutamate.  Neurosci Res. 49:229-235.

26. Levi B, Werman MJ. (1998) Long-term fructose consumption accelerates 
glycation and several age-related variables in male rats. J Nutr. 128:1442-
1449.

27. Cassina R, Radi LC. (1996) Differential inhibitory action of nitric oxide and 
peroxynitrite on mitochondrial electron transport. Arch Biochem Biophysic. 
328:309-316.

28. Smith MA, Harris PLR, et al. (1997) Widespread peroxynitrite-mediated 
damage in Alzheimer’s disease. J Neurosci. 17:2653-2657.

29. Keller JN, Hanni KB, Kindy MS. (2000) Oxidized high-density lipoprotein 
induces neuron death. Exp Neurology. 161:621-630.

30. Schroeter H, Williams RJ, et al. (2000) Phenolic antioxidants attenuate 
neuronal cell death following uptake of oxidized low-density lipoprotein. 
Free Radic Biol Med. 29:1222-1233.

31. Flott-Rahmel B, Schurmann M, et al. (1998) Homocysteic and homocysteine 
sulphinic acid exhibit excitotoxicity in organotypic cultures from rat brain. 
Eur J Pediatr. 157: (suppl):S112-S117.

32. Li S, Mallory M, et al. (1997) Glutamate transporter alterations in Al-
zheimer’s disease are possibly associated with abnormal APP expression. 
J Neuropath Exp Neurol. 56:901-911.

33. Berman SB, Hastings TG. (1997) Inhibition of glutamate transport in synap-
tosomes by dopamine oxidation and reactive oxygen species. J Neurochem. 
69:1185-1195.

34. Kort JJ. (1998) Impairment of excitatory amino acid transport in astroglial 
cells infected with human immunodeficiency virus type I AIDs. Res Human 
Retroviruses. 14:1329-1339.

35. Bano S and Parihar MS. Reduction of lipid peroxidation in different brain 
regions by a combination of alpha-tocopherol and ascorbic acid. J Neural 
Trans. (1997) 104:1277-1286.

36. Beal MF, (1994) Coenzyme Q10 and niacinamide are neuroprotective against 
mitochondrial toxins in vivo. Neurology. (suppl 2): A177.

37. Martin, A. et al. (2000) Effect of fruits, vegetables or vitamin E-rich diet on 
vitamins E and C distribution in peripheral and brain tissues: Implications 
for brain function. J Gerontol Biol Sci 55(3):144-151.

38. Youdim KA and Joseph JA. (2001) A possible emerging role of phytochemi-
cals in improving age-related neurological dysfunctions: A multiplicity of 
effects. Free Radic Biol Med 30(6):583-594.

39. Packer L. (1996) Prevention of Free radical damage in the brain: Protec-
tion by alpha-lipoic acid. In: Packer L, Hiramatsu M, Yoshikawa T, eds. 
Free Radicals in Brain Physiology and Disorders; NY: Academic Press; 
19-34.

40. Busse E, Zimmer G, et al. (1992) Influence of alpha lipoic acid on intracellu-
lar glutathione in vitro and in vivo. Arzneimittel-Forschung. 42:829-831.

41. Gotz ME, Dirr A, et al. (1994) Effect of lipoic acid on redox state of coenzyme 
Q in mice treated with 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine and 
diethyl dithiocarbamate. Eu J Pharmacol. 266:291-300.

42. Handelman GJ, Han D, et al. (1994) Alpha-lipoic acid reduction by mam-
malian cells to the dithol form, and release into the culture medium. Biochem 
Pharmacol. 47:1725-1730.

43. Rajakrishnan V, Viswanathan P, et al. (1999) Neuroprotective role of cur-
cumin from Curcuma longa on ethanol-induced brain damage. Phytother 
Res. 13:571-574.

44. Reiter RJ, Tan D, et al. (2000) Actions of melatonin in the reduction of 
oxidative stress: a review. J Biomed. 7:444-458.

45. Deiana M, Auroma OI, et al. (1999) Inhibition of peroxynitrite dependent 
DNA base modification and tyrosine nitration by the extra virgin olive oil-
derived antioxidant hydroxytyrosol. Free Radic Biol Med. 26:726-769.

46. Anderson RF, Amarasinghe G, et al. (2000) Reduction in free radical-in-
duced DNA strand breaks and base damage through fast chemical repair 
by flavonoids. Free Radic Res. 33:91-103.

47. Joosten E, Lesafre E, et al. (1997) Is metabolic evidence for vitamin B12 
and folate deficiency more frequent in elderly patients with Alzheimer’s 
disease? J Gerontol A Biol Sci Med Sci. 52:M76-M79.

48. Carmel R, Gott PS, et al. (1995) The frequently low cobalamin levels in 
dementia usually signify treatable metabolic, neurologic and electrophysi-
ologic abnormalities. Eur J Haematol. 54:245-253.

49. Bonoczk P, Gulyas B, et al. (2000) Role of sodium channel inhibition in 
neuroprotection: effect of vinpocetine. Brain Res Bull. 53:245-254.

50. Ruiz F, Alverez G, et al. (1998) Protection by pyruvate and malate against 
glutamate mediated neurotoxicity. Neuroreport. 9:1277-1282.

51. Brustovetsky N, Brustovetsky T, Dubinsky JM. (2001) On the mechanism 
of neuroprotection by creatine and phosphocreatine. J Neurochem. 76:425-
434.

52. Tordera M, Ferrandiz ML, Alcaraz MJ. (1994) Influence of anti-inflammatory 
flavonoids on degranulation and arachidonic acid release in rat neutrophils. 
Z Natuforsch. 49:235-240.

53. Yoshino S, et al. (1987) Abstract: Effect of dietary fish oil derived fatty acids 
on inflammation and immunological processes. Fed Proc  46:1173.

54. Tate GA, et al. (1988) Suppression of monosodium urate crystal-induced 
acute inflammation by diets enriched with gamma-linolenic acid and 
eicosapentaenoic acid. Arthritis Rheum 31 (12): 1543-51.

55. Vander Jagt DL, Hunsaker LA, et al. (1997) Inactivation of glutathione 
reductase by 4-hydroxynonenal and other endogenous aldehydes. Biochem 
Pharmacol. 53:1133-1140.

56. Adachi T, Ischido M, Kunimoto M. (2000) Studies in protective factors for 
cell death of cerebellar neurons induced by methylmercury. Neurotoxicol. 
21:615-640.

57. Lee JH, Kange HS, Roh J. (1999) Protective effects of garlic juice against 
embryotoxicity of methylmercuric chloride administered to pregnant Fischer 
344 rats. Yonsie Med J. 40:483-489.



N-20

58. Seppanen K, Kantola M, et al. (2000) Effect of supplementation with organic 
selenium on mercury status as measured by mercury in pubic hair. J Trace 
Elem Med Biol. 14:84-87.

59. Packer L, Witt EH, Tritschler HJ. (1995) Alpha-lipoic acid as a biological 
antioxidant. Free Radic Biol Med. 19:227-250.

60. Walker M. (1998) The Medical Mushroom Properties of Coriolus Versicolor 
or PSK. Townsend Letter.

61. Torisu M. et al. (1990) Significant prolongation of disease-free period gained 
by polysaccharide K (coriolus). Cancer Immunology and Immunotherapy, 
31:261-268.

62. Tsukagoshi S. et al. (1984) Krestin (PSK), Cancer Treatment Reviews. 
11:131-155.

63. Adachi K., et al. (1988) Blood pressure-lowering activity present in the 
fruit body of Grifola frondosa (maitake). Chem Pharm Bull, 36(3): 1000-
1006.

64. Borchers AT, et al.  (1999) Mushrooms, tumors, and immunity. Proceedings 
of the Society of Exp Biol Med, 221(4): 281-93.

65. Hobbs C. (1995) Medicinal Mushrooms, an Exploration of Tradition, Heal-
ing, and Culture; Botanica Press, Santa Cruz, CA.

66. Jong SC, et al. (1990) The medicinal value of the mushroom Grifola. World 
J of Micro and Biotech, 6:227-235.

67. Kubo K, et al. (1994) Anti-diabetic activity present in the fruit body of 
Grifola frondosa (maitake). Biol Pharm Bull, 17(8):1106-1110.

68. Lieberman S and Babal K. (1997) Maitake: King of Mushrooms, Keats: New 
Caanan, CT.

69. Mizuno T and Cun Z.  (1995) Maitake, Grifola frondosa: Pharmacological 
Effects. Food Rev Int, 11(1):135-149.

70. Nanba H. (1996) Maitake D-fraction: healing and preventing potentials for 
cancer.  Townsend Letter for Doctors and Patients.

71. Ohtsuru M.  (1992) Anti-obesity activity exhibited by orally administered 
powder of maitake mushroom (Grifola frondosa). Anshin.  198-200.

72. Wasser SP and Weis AL. (1999) Medicinal Properties of Substances Occur-
ring in higher basidiomycetes Mushrooms: Current Perspectives (Review). 
Int J of Med Mushrooms. Vol. 1(1):31-62.

73. Yamada Y, et al. Anti-tumor effect of orally administered extracts from fruit-
body of Grifola frondosa (maitake). Chemotherapy, 1990; 38:790-796.

74. Zhuang C and Mizuno T.  (1999) Biological Responses from Grifola frondosa, 
Int J of Med Mushrooms, Vol. 1(4):317-324.

75. Schmidt M, et al. Beyond Antibiotics: 50 Ways To Boost Immunity and Avoid 
Antibiotics, North Atlantic Books: Berkeley, CA, 1994.

76. Walker M. (1997) Olive Leaf Extract, Kensington Pub.
77. (1953) Amoebic dysentery and H. antidysenterica, Indian Pharmaceutical 

Codex.
78. (1966) Antiprotozoal activity and H. antidysenterica, Indian Pharmacopia.
79. Dey D, Das MN, (1988) Pharmacognosy of antidysenteric drugs of Indian 

medicine, Acta Botanica Indica, 16:2, 216-226.
80. (1991) Antiprotozoal, antiamoebic activity and H. antidysenterica, Interna-

tional Association of Traditional Asian Medicine, pp 4-5.
81. Ghutani KK, Vais RM, et al. (1980) Steroidal alkaloids from H. antidysen-

terica, Phytochemistry, 1990; 2913, 969-972.
82. (1981) Phytochemistry & Pharmacology of H. anti-dysenterica, Indian 

Medical Gazzette, Exn (5): P.179-186.
83. (1989) Salimuzzaman S, Shamshuddin BA. Isolation & structure of holar-

rifine, a new alkaloid from the bark of H. antidysenterica. Pakistan Journal 
of Scientific & Indust. Res., 32:1, 1-3.

84. Sing KP. (1983) Ancient Science of Life, Entamoeba histolytica and Holar-
rhena antidysenterica, 1986; 5:228. 

85. Balanos JP, Almeida A, et al. (1997) Nitric oxide-mediated mitochondrial 
damage in the brain: mechanisms and implications for neurodegenerative 
diseases. J Neurochem. 68:2227-2240.

86. Glick JL. (1990) Dementias: the role of magnesium deficiency and an hypoth-
esis concerning the pathogenesis of Alzheimer’s disease. Med Hypothesis. 
31:211-225.

87. Whyte KF, Addis GJ, Whitesmith R, Reid JL. (1987) Adrenergic control of 
plasma magnesium in man. Clin Sci (Lond), 72(1):135-8.

88. Weglicki WB, Phillips TM, et al. (1992) Magnesium deficiency elevates 
circulating levels of inflammatory cytokines and endothelin. Mol Cell 
Biochem. 110:169-173.

89. Much G, Gerlach M, et al. (1998) Advanced glycation end products in 
neurodegeneration: more than early markers of oxidative stress? Ann 
Neurol. 44: (3 suppl): S85-S88.

90. Mohr D, Bowry VW, Sticker R. (1992) Dietary supplementation with 
coenzyme Q10 results in increased levels of circulating lipoproteins and 
increased resistance of human low-density lipoproteins to the initiation of 
lipid peroxidation. Biochem Biophys ACTA. 1126:247-253.

91. Schoeter H, William RT, et al. (2000) Phenolic antioxidants attenuate neuro-
nal cell death following uptake of oxidized low-density lipoproteins. Free 
Radic Biol Med. 29:1222-1233.

92. Marshall K-A, Reist M, et al.  (1999) The neuronal toxicity of sulfite 
plus peroxynitrite is enhanced by glutathione depletion: implications for 
Parkinson’s disease. Free Radic Biol Med. 27:515-520.

93. Reddy SK, Husain K, et al. Dose response of ethanol ingestion on antioxidant 
defense system in rat brain subcellular fractions. Neurotoxicology. 1999; 
20:977-988.

94. Kang BY, Chung SW, et al. (1999) Inhibition of interleukin-12 production in 
lipopolysaccharide-activated macrophages by curcumin. Eur J Pharmacol. 
19:191-195.

95. Rothstein JD, Martin LJ, Kunel RW. (1992) Decreased glutamate transport 
by the brain and spinal cord in amyotrophic lateral sclerosis. N Engl J Med. 
326:1464-1468.

96. Jobin C, Bradham CA, et al. (1999) Curcumin blocks cytokine-mediated 
NF-kappa-B activation and proinflammatory gene expression by inhibiting 
inhibitory factor I-kappa B kinase activity. J Immunol. 163:3474-3483.

97. Sato M, Miyazaki T, et al. (1997) Quercetin, a bioflavonoid, inhibits the 
induction of interleukin 8 monocyte chemoattractant protein-1 expression by 
tumor necrosis factor alpha in cultured human synovial cells. J Rheumatol. 
24:1680-1684.

98. Liang YC, Huang YT, et al. (1999) Suppression of inducible cyclooxygenase 
and inducible nitric oxide synthease by apigenin and related flavonoids in 
mouse macrophages. Carcinogenesis. 20:1945-1952.

99. Liang YC, Huang YT, et al. (1999) Suppression of inducible cyclooxygenase 
and inducible nitric oxide synthease by apigenin and related flavonoids in 
mouse macrophages. Carcinogenesis. 20:1945-1952.

100. Jayadeep VR, Arun OS, et al. (2000) Changes in prostaglandin levels in 
alcohol toxicity: effect of curcumin and N-acetylcysteine. J Nutr Biochem. 
11:509-514.

101. Agarwal R, Diwanay S, et al. (1999) Studies on immunomodulatory activ-
ity of Withania somifera (Ashwagandha) extracts in experimental immune 
inflammation. J Ethnopharmacol. 67:27-35.

102. Beal MF, Hyman BT, et al. (1993) Do energy deficits in mitochondrial energy 
metabolism underlie the pathology of neurodegenerative diseases? Trends 
Neurosci. 16:125-131.

103. Calvani M, Koverech A, Caruso G. (1993) Treatment of Mitochondrial 
Diseases. In: DiMauro S, Wallace DC, eds. Mitochondrial DNA in Human 
Pathology. NY: Raven Press; 173-198.

104. Hagen TM, Ingersoll RT, et al. (1998) Acetyl-L-cartinine fed to old rats 
partially restores mitochondrial function and ambulatory activity. Proc Natl 
Acad Sci USA. 95:9562-9566.

105. Ingersoll RT, Hagen TM, et al. (1999)  (R) - alpha-lipoic acid-supplemented 
old rats have improved mitochondrial function, decreased oxidative damage 
and increased metabolic rate. FASEB J. 13:411-418.

106. Beal MF, et al. Coenzyme Q10 and niacinamide are protective against 
mitochondrial toxins in vivo. Neuro 44 (Supp2), April 1994, A177.

107. Kiluchi K, et al. (1997) Protective effects of methylcobalamin, a vitamin 
B12 analog, against glutamate-induced neurotoxicity in retinal cell culture. 
Invest Opthalmol Vis Sci. 38:848-851.

108. Greenamyre JT, Garcia-Osuna M, et al. (1994) The endogenous cofactors, 
thiotic acid and dihydrolipoic acid, are neuroprotective against NMDA and 
malonic acid lesions of striatum. Neurosci Lett. 171:17-20.

109. Rohdewald P. Pycnogenol. (1998) In: Rice-Evans CA, Packer L. eds., Fla-
vonoids in health and Disease. NY: Marcel Dekker Inc; 405-436.

110. Brewer LD, Thiabault V, et al. (2001) Vitamin D hormone confers neu-
roprotection in parallel with downregulation of L-type calcium channel 
expression in hippocampal neurons. J Neurosci. 21:98-108.

111. Mao X, Barger SW. (1998) Neuroprotection by dehydroepiandrosterone 
sulphate: role of an NF Kappa B-like factor. Neuroreport. 9:759-763.

112. Kruman II, Culmsee C, et al. (2000) Homocysteine elicits a DNA damage 
response in neurons that promotes apoptosis and hypersensitivity to exci-
totoxicity. J Neurosci. 20:6920-6926.

113. Skaper SC, Facci L, et al. (2001) Potentiation by histamine of synaptically 
mediated excitotoxicity in cultured hippocampal neurons: a possible role 
for mast cells. J  Neurochem. 76:47-55.

114. Niki E. (1987) Interactions of ascorbate and alpha-tocopherol.  Third Confer-
ence of Vitamin C, Burns ET (Ed), NY Acad Sci  498: 186-199.

115. Grill M, Memo M. (1999) Nuclear factor-kappaB/Rel proteins: a point 
of convergence of signaling pathways relevant in neuronal function and 
dysfunction. Biochem Pharmacol. 57:1-7.

116. Holopainen I, Kontro P, Oja SS. (1989) Release of taurine from cultured 
cerebellar granule cells and astrocytes: co-release with glutamate. Neurosci-
ence. 29:425-432.



N-21

117. Fekkes D, van der Cammen TJ, et al. (1998) Abnormal amino acid me-
tabolism in patients with early stage Alzheimer’s disease. J Neural Trans. 
105:287-294.

118. James MJ, Gibson RA, Cleland LG. (2000) Dietary polyunsaturated fatty 
acids and inflammatory mediator production.  Am J Clin Nutr. 71 (suppl): 
343S-348S.

119. Kaasik A, Kalda A, et al. (2001) Dehydroepiandrosterone sulphate prevents 
oxygen-glucose deprivation-induced injury in cerebellar granule cell culture. 
Neurosci. 102:427-432.

120. Trieu VN, Uckun FM. (1999) Genistein is neuroprotective in murine models 
of familial amyotrophic lateral sclerosis and stroke. Biochem Biophys Res 
Commun. 258:685-688.

121. Mukherjee SK, Adams JD Jr. (1997) The effects of aging and neurodegen-
eration on apoptosis-associated DNA fragmentation and the benefits of 
nicotinamide. Mol Chem Neuropathol. 32:59-74.

122. Klein J, Chatterjee SS, Loffelholz K. (1997) Phospholipid breakdown and 
choline release under hypoxic conditions: inhibition by bilobalide, a con-
stituent of Ginkgo biloba. Brain Res. 755:347-350.

123. Gotoh F, Kitamura A, et al. (1972) Abnormal insulin secretion in amyotrophic 
lateral sclerosis. J Neurol Sci  16:201-207.

124. Bidlack W, ed. (1999) Phytochemicals as BioActive Agents, Technomic Pub.
125. Kamen B. (2001) Stabilized Rice Bran: The Perfect Polish For Your Diet. 

Alternative Medicine.
126. Bucht G, et al. (1983) Changes in blood glucose and insulin secretion in 

patients with senile dementia of Alzheimer’s type. Acta Medica Scand 
213:387-392.

127. Brailowsky S, Montiel T. (1997) Motor function in young and aged hemiple-
gic rats: effects of Ginkgo biloba extract. Neurobiol Aging. 18:219-227.

128. Fahn S. (1992) A pilot trial of high-dose alpha-tocopherol and ascorbate in 
early Parkinson’s disease. Ann Neurol, 32:S128-S132.

129. B M, McGahon, Martin DSD, et al. (1999) Age-related changes in LTP and 
antioxidant defenses are reversed by an alpha-lipoic acid-enriched diet. 
Neurobiol Aging. 20:655-664.

130. Keller JN, Hanni KB, Markesbery WR. (1999) Oxidized low-density lipo-
protein induces neuronal death: implications for calcium, reactive oxygen 
species, and caspases. J Neurochem. 72:2601-2609.

131. Tebbey PW, Bullke TM. (1990) Molecular basis for the immunosuppres-
sive action of stearic acid [magnesium stearate] on T cells. Immunology; 
70(3):379-384.

132. Kirk CJ et al. (2001)  Steroids, Steroid Receptor. Biochem. Soc. Trans, 
29:209-216.

133. Stochmal A, Piacente S, Pizza C, Riccardis F, Leitz R and Oleszek W. (2001) 
Alfalfa (Medicago sativa L.) flavonoids. 1. Apigenin and luteolin glycosides 
from aerial parts. J Agric. Food Chem, 49:753-758.

134. Hartwig UA, Maxwell CA, Joseph CM and Phillips DA. (1990) Chrysoeriol 
and luteolin released from alfalfa seeds induce nod genes in Rhizobium 
meliloti. Plant Physiology, Band 92, Heft, S. 116-122.

135. (2000) Veggie Nutrients Dip in Tests. New House News Service, Washington, 
Omaha World-Herald. 6.

136. Finley J, Matthys SL, Shuler T et al. (1996) Selenium content of foods 
purchased in North Dakota. Nutr Res. 16:723-728.

137. Zhi-bi L. (1979) The present status of pharmacological studies of Ling Zhi 
(Ganoderma lucidum). Yao Hseuh Pao, 14 (3).

138. Furuya T, Tsuda Y, Koga N, et al. Isolation of ganodosterone and ganoderic 
acids as liver function stimulants. Chem Abstr. 109 (18):156253q.

139. Suffness M (ed). (1995) Taxol – Science and Applications. National Cancer 
Institute, National Institutes of Health, Bethesda, Maryland.

140. Van Wyk BE, van Oudtshoorn B, Gericke N. (1997) Medicinal Plants of 
South Africa. Briza Publications: South Africa.

141. Roberg SF. (1999/2001) Nature’s miracle. Roberg Alimentos Medicamentos 
da Natureza Ltda.

142. Hertog MGL, Hollman PCH, Katan MJ and Kromhout D. (1993) Nutr 
Cancer. 20, 21-29.

143. King A and Young G. (1999) Am Diet Assoc. 99, 213-218.
144. Simonsohn B. Mango – divine fruit. http://www.sunfood.net/mangoarticle.html.
145. Chamomile (Matricaria recutita). Turning Down the Heat On Hot Flashes. 

breastcancer.about.com/library/weekly/aa010601b.htm. 
146. Potera C. (1996) Biofilms invade microbiology. Science, Vol. 273.
147. Resource library, Biofilm Systems Training Lab, etc.: http://www.erc.mon-

tana.edu/frmain.htm.
148. (1999) Mycoplasma bacteria tied to chronic illness. Medical Sentinal, Vol. 

4, no. 5, 172-75.
149. (2000) Identification of mycoplasma in synovial fluid of arthritis patients. 

Journal of Clinical Microbiology, 38:90-93.
150. Scott DW. (2001) Common mycoplasmas – now weaponized, pathogenic 

& deadly. Nexus Magazine, vol. 8, no. 5.

151. Stait SE and Leake DS. (1996) The effects of ascorbate and dehydroascorbate 
on the oxidation of low-density lipoprotein. Biochemical Journal. 320, 
(373-381).

152. Mulleniz P, Denbesten PK, et al. (1995) Neurotoxicity of sodium fluoride 
in rats. Neurotoxicology Teratology. 17:169-177.

153. Yoshino M, Murakami K. (1998) Interaction of iron with polyphenolic 
compounds: application to antioxidant characterization. Anal Biochem. 
257:40-44.

154. Panjwani NN. (1995) Virus-Induced Autoimmune Disease. Essays in Virology; 
1(2), London School of Hygiene and Tropical Medicine, London, UK.

155. Bai DL, Tang XC, He XC. (2000) Huperzine A: Potential Agent for 
Alzheimer’s Disease. Curr Med Chem, 7(3):355-74.

156. Qian B, Zang X, Liu X. (1990) Effects of bee pollen on lipid peroxides and 
immune response in aging and malnourished mice. Chung Kuo Chung Yao 
Tsa Chih. 15(5):301-3, 319.

157. Gollapudi S, Sharma HA, Aggarwal S, Byers LD, Ensley HE, Gupta S. (1995) 
Isolation of a previously unidentified polysaccharide (MAR-10) from Hys-
sop officinalis that exhibits strong activity against human immunodeficiency 
virus type 1. Biochem Biophys Res Comm. 5; 210(1):145-51.

158. Kreis W, Kaplan MH, Freeman J et al. (1990) Inhibition of HIV replication 
by Hyssop officinalis extract. Antiviral Research. 14:323-337.

159. De Lorgeril M, Salen P, Martin JL, et al. (1999) Mediterranean diet, tradi-
tional risk factors, and the rate of cardiovascular complications after myo-
cardial infarction: final report of the Lyon Diet Heart Study. Circulation. 
99:779-785.

160. Piche LA, Draper HH, Cole PD. (1988) Malondialdehyde excretion by 
subjects consuming cod liver oil vs. a concentrate of n-3 fatty acids. Lipids. 
April  23(4):370-371.

161. Fenelon G, et al. (2000) Hallucinations in Parkinson’s disease: prevalence, 
phenomenology and risk factors. Brain, 123:733-45.

162. Horwill, F. (1997) Does vitamin C supplementation improve physical per-
formance? BMC News.

163. Erasmus, U. (1996) Fats that heal, fats that kill. Burnaby, BC, Canada: Alive Books.
164. Do KQ, Herrling PL, Streit P, Cuenod M. (1988) Release of neuroactive 

substances: homocysteic acid as an endogenous agonist of the NMDA 
receptor. J Neural Transm, 72(3):185-90.

165. Hoyer S, Nitsch R. (1989) Cerebral excess release of neurotransmitter amino 
acids subsequent to reduced cerebral glucose metabolism in early-onset 
dementia of Alzheimer type. J Neural Transm, 75(3):227-32.

166. Bogdanov M, Heacock PN, Dowhan W. (2002) A polytopic membrane protein 
displays a reversible topology dependent on membrane lipid composition. 
EMBO J, 1; 21(9):2107-16.

167. Booth PJ. (2001) Designing folding systems for membrane proteins. Albany 
Molecular Research Technical Reports. vol. 6, no. 63.

168. Kano-Sueoko T. (1999) Ethanolamine requirements for growth of mam-
malian epithelial cells in culture: reverse correlation with malignancy 
progression.

169. Omura Y, Shimotsuura Y, Fukuoka A, Fukuoka H, Nomoto T. (1996) Sig-
nificant mercury deposits in internal organs following the removal of dental 
amalgam. Acupunct Electrother Res. 21(2):133-60.

170. Omura Y, Beckman SL. (1995) Role of mercury (Hg) in resistant infections. 
Acupunct Electrother Res. 20(3-4):195-229.

171. Gouras GK, Xu H, et al. (2000) Testosterone reduces neuronal secretion of 
Alzheimer’s Beta-amyloid peptides. PNAS. 97:1202-1205.

172. Sobel E, Dunn M, Davanipour Z, et al. (1996) Elevated risk of Alzheimer’s 
disease among workers with likely electromagnetic field exposure. Neurol-
ogy, 47:1477-81.

173. (2001) International Nanobacteria Minisymposium, http://www.nanobac.com
174. Munch G, Mayer, Michaelis J. et al. Influence of advanced glycation end-

products and AGE-inhibitors on nucleation-dependent polymerization of 
beta-amyloid peptide. Biochim Biophys Acya. 1997; 1360(1):17-29.

175. Cherney Ra, Legg JT, McLean CA, et al. Aqueous dissolution of Alzheimer’s 
disease Ab amyloid deposits by biometal depletion. J Biol Chem. 1999; 
274(33):23223-8.

176. Huang X, Cuajungco MP, Atwood CS, et al. Cu(II) potentiation of Alzheimer 
Ab neurotoxicity. Correlation with cell-free hydrogen peroxide production 
and metal reduction. J Biol Chem. 1999; 274(52):37111-6.

177. Gulyaeva NV. Superoxide-scavenging activity of carnosine in the presence of 
copper and zinc ions. Biochemistry (Moscow). 1987; 52 (7 part 2):1051-4.

178. Doble A. The role of excitotoxicity in neurodegenerative disease: implica-
tions for therapy. Pharmacol Ther. 1999; 81(3):163-221.

179. Boldyrev A, Song R, Lawrence D, et al. Carnosine protects against exci-
totoxic cell death independently of effects on reactive oxygen species. 
Neuroscience. 1999; 94(2):571-7.



N-22

180. Hipkiss AR, Preston JE, Himswoth DT, et al. Protective effects of carno-
sine against malondialdehyde-induced toxicity towards cultured rat brain 
endothelial cells. Neurosci Lett. 1997; 238(3):135-8.

181. Nakagawa T, Yokozawa T, Terasawa K, Shu S, Juneja LR. Protective 
activity of green tea against free radical and glucose medicated protein 
damage.  
J Agric Food Chem. 2002; 50:2418-2422.

182. (May 20, 2004) Journal of the European Moleclar Biology Organization, 
http://embojournal.npgjournals.com

183. Yeungm F, Hoberg, JE, Ramsey, CS, Keller, MD, Jones, DR, Frye, RA, and 
Mayo, MW. (2004) Modulation of NF-kB-dependent transcription and cell 
survival by the SIRT1 deacetylase.EMBO J. 23(12):2369-2380.


