Amino acids:

Phenylalanine and tyrosine are the two major precursors to dopamine, epinephrine (adrenaline) and norepinephrine, the body's three "fight or flight" hormones. Tryptophan is the main precursor to serotonin, an important inhibitory neurotransmitter controlling the stimulative adrenalin group compounds. Tryptophan is also used by the body to synthesize vitamin B3 when insufficient B3 is derived from diet (or from the symbiotic flora present in the GI tract). Glutamine is precursor to glutamate and GABA, two central neurotransmitters. Glutamate and aspartate also function as neurotransmitters in the brain. In addition, glutamate combines with cysteine and glycine ans the mineral selenium to form a tripeptide free-radical chelating agent called glutathione. Glutamine is also burned by the brain as a fuel, and basically imparts a feeling of energy. GABA is an ubiquitous inhibitory amino acid, both centrally and peripherally.  
   Leucine is used by the body to regulate blood sugar levels; one can increase one's blood sugar by consuming isoleucine, which competes for absorption with leucine, reducing blood leucine levels. (All but the simplest molecules compete for absorption across the lacteals in the intestine.) Leucine, isoleucine and valine are called branched-chain amino acids; they are metabolized in muscle tissue and are important for muscle synthesis. Proline, a non-essential amino acid, is a major constituent of collagen.  
   Serine and threonine contain alcohol (-OH) groups, which can be used as active groups in enzymes, as can sulfhydryl (-SH) containing aminos. Methionine and cysteine constitute the major sulfur-containing amino acids; they are important in maintaining elasticity in peptide macromolecules like hair, skin, and fingernails, since bonds between protein strands are typically disulfide bonds. Methionine is a rich constituent of meats, but is lacking in most vegetables. Lysine is another amino acid important to collagen formation, bone growth, etc., which can be lacking in vegetarian diets. Methionine is also important for metabolizing toxins like alcohol and acetaminophen, for example. Along with cysteine, it has the ability to chelate heavy metals.  
   Histidine is the precursor of histamine, which is the body's messenger of allergic response. Consuming more histidine, rather than making one more susceptible to allergic reaction, may help decrease the number of helper cells, reducing allergy symptoms. Arginine is important in immune function, sperm production, and wound healing, and may reduce blood cholesterol levels.  
   Carnitine is one of the so-called catabolic amino acids; it aids in transporting fat for oxidation (lipolysis). Taurine is another catabolic amino acid which probably performs inhibitory functions in the CNS. It is "conditionally essential," important mainly during development. Taurine levels are characteristically low in brain tissues following epileptic seizures. Aspartate and methionine also perform catabolic functions. These are important when losing weight, or when changing health-related habits such as smoking or alcohol consumption, since the body must tear down or reconstitute old structures as well as building new ones (anabolics). Carnosine is a dipeptide constituent of muscle tissue, as its name implies. Calanine is a putative anticancer agent from legumes which forms covalent oximes with vitamin B6-cotaining enzymes. Canavanine is a similar aminooxy compound with enzyme-inhibiting properties, foundin legumes and alfalfa. 
   Cysteamine is a sulfhydryl compound used as an antidote to acetaminophen poisoning. Kyurenine and kyureninic acid are produced in body from tryptophan; this production is stepped up in B-vitamin avitaminoses. Djenkolic acid occurs in the djenkol bean; it is structurally similar to cystine, the dimeric form of cysteine. Hypaphorine is a convulsive poison similar to tryptophan.

Homocysteine News:

Scientific studies confirm that even tiny elevations in homocysteine can significantly increase the risk of heart attack and stroke.
Homocysteine is also related to a host of other negative conditions including depression and a type of blindness. Everyone has homocysteine, just as everyone has cholesterol. It’s a matter
of how much. Problems occur when levels get too high. The good news is that homocysteine can be controlled with low-cost dietary supplements. These simple vitamins are scientifically proven to work quickly, without side effects.

What it is

Homocysteine is created when the body uses the amino acid, methionine, for methylation. Methylation is an important reaction in the body, but it leaves homocysteine as a by-product. Normally homocysteine is converted back to methionine, or used to create cysteine and other useful substances. If these conversions are blocked, however, homocysteine accumulates.

Efficient conversion of homocysteine requires certain nutrients. These nutrients neutralize homocysteine’s toxicity by transforming it into useful substances. The most well-studied of the nutrients are folate, vitamin B12 and vitamin B6. Riboflavin, zinc, magnesium and other nutrients also help detoxify homocysteine. Folate deficiency is the most common deficiency associated with homocysteine in Western populations. Studies show that folate supplements (0.5-5 mg/day) have a significant impact on reducing homocysteine levels.

Heart attack and stroke

Homocysteine got a bad rap from its cozy relationship with heart attacks and stroke. The data on homocysteine and these artery diseases is so compelling that researchers have labeled homocysteine an independent risk factor for both stroke and heart attack—a risk similar to smoking, hypertension and diabetes. High cholesterol is a concern for many people, but elevated homocysteine may be a stronger indicator that a person may have a second, or even a first, heart attack.

Homocysteine promotes artery problems in more than one way. Most research centers on its adverse effects on blood flow. Researchers have repeatedly demonstrated that if they give a person a drink containing methionine, homocysteine will shoot up, and blood flow will shrink up. If they give the person a gram of vitamin C before they give the methionine, blood flow will be maintained. It’s assumed that free radicals generated by homocysteine interfere with the ability of blood vessels to expand. Homocysteine interferes with nitric oxide, a substance that relaxes blood vessels. However, this phenomenon may only happen in older people. Taiwanese researchers recently showed that while homocysteine impairs blood flow in people who are 50-70 years old, it doesn’t in people 21-40 years old.

When cholesterol is elevated, usually so is homocysteine. And homocysteine promotes the oxidation of low density lipoprotein (LDL) cholesterol—a phenomenon associated with heart disease. Iron enhances this oxidation, which can be prevented by vitamin E. It apparently takes a fair amount, however. In one study, vitamin E had to be increased three times normal to prevent homocysteine from oxidizing LDL in the presence of iron.

Besides promoting free radicals, homocysteine also creates problems by activating or deactivating genes. The effects are very serious. In blood vessels, homocysteine activates genes that promote coagulation. It also causes smooth muscle cells to proliferate, having the effect of
narrowing arteries.

Homocysteine also affects the heart’s energy plants, mitochondria. In the presence of iron or copper, homocysteine creates free radicals that do great damage. The damage in mitochandria is not necessarily stopped by vitamins C and E, according to a new study. People who suspect they might have elevated homocysteine would do well to stay away from food and supplements containing iron or copper. A natural enzyme in the body, catalase, can stop homocysteine reactions in mitochondria. And precursors of glutathione (cysteine, glutamate and glycine) can also prevent homocysteine from damaging mitochondria. But one can be depleted of these enzymes and not know it.

Eye problems

Just as blood vessels leading to and from the heart and brain can be adverstely affected by homocysteine, so can other blood vessels in the body. Central retinal vein occlusion (CRVO), central retinal artery occlusion (CRAO), and nonarteritic anterior ischemic optic neuropathy (NAION) are three eye conditions associated with elevated homocysteine. All are serious conditions that can lead to vision loss. Ischemic CRVO, which usually occurs in one eye only, leads to all sorts of complications including neovascular glaucoma and macular degeneration. There is no good treatment, and in fact, some researchers believe that treatment will make the condition worse.

In a new study from the University of Michigan, the average homocysteine level was 11.58 micromoles per liter for people with CRVO versus 9.49 for people without. Elevated homocysteine was present in half of all eyes with severe loss of vision caused by CRVO. Because these eye conditions are frequently associated with diabetes, hypertension, cardiovascular and other systemic diseases, a complete physical is highly recommended for anyone diagnosed with any of these eye problems.

Erectile dysfunction

If you’re a man taking Viagra for impotence, you may already know you have heart disease. And you may know you have elevated homocysteine. If you’re taking Viagra for impotence and have never been diagnosed with artery disease, it might be prudent to get some heart tests done, including homocysteine levels. If the impotence is being caused by bad blood vessels, there may be problems in other areas of the body as well (such as the heart). Don’t wait until you’re laying on a gurney in the emergency room to find out you’ve got cardiovascular disease.

Liver damage

Most of the studies on homocyteine’s toxicity has focused on arteries. A new study shows that homocysteine can also damage the liver. Researchers in China fed rodents diets containing no folate, low folate, moderate folate and normal folate for four weeks. The lower the folate got, the higher homocysteine levels rose. As homocysteine rose, so did oxidative stress and free radicals.

And, as levels of oxidative stress rose, the activity of two important antioxidant enzymes fell (superoxide dismutase and glutathione peroxidase). Normally these enzymes would increase to meet the challenge of oxidative stress. The researchers think homocysteine interferes with the genes controlling the enzymes. (Editor’s note: the genes for superoxide dismutase and glutathione peroxidase are controlled at least partially by the methylation status of their DNA. Since homocysteine interferes with methylation, it’s reasonable to assume that, over time methylation patterns on the genes are disrupted, causing inactivation. This has been documented in tumor cells which are frequently deficient in the enzymes. The cause is disrupted methylation patterns).

Depression

People with depression have changes in the biochemistry of their brain. The most well-studied changes relate to neurotransmitters known
as serotonin, dopamine and noradrenaline. These neurotransmitters influence mood, and they’re the targets of tricyclic antidepressants.

Mood enhancers are created in the brain in a process that involves methylation. Since methylation is part of the cycle that creates homocysteine, researchers have reasoned that it’s likely these neurotransmitters are affected by homocysteine.

In the first of its kind, a new study shows that homocysteine, depression, neurotransmitters and folate are connected. A clear association exists between elevated homocysteine and major depression. It also shows that depressed people with the highest elevations in homocysteine (>12 micromoles/liter) have significantly less SAMe—which means they have less capacity to create mood-enhancing neurotransmitters. Low levels of neurotransmitters were, in fact, confirmed in the people with the highest homocysteine and lowest levels of SAMe. In the whole group, higher homocysteine equalled lower SAMe. A clear association exists between elevated homocysteine and major depression.

Since folate deficiency is one of the main reasons for elevated homocysteine, the researchers also looked at folate levels, both in the blood and in cerebral spinal fluid. They found that the group with the highest homocysteine levels (>12 µmol/l) had significantly lower folate in cerebral spinal fluid, red cells and serum. Folate was also lower in red blood cells of the depressed group as a whole. Nearly a third of the depressed inpatients in the study had red cell folate levels below normal (<150 µg/l). At the same time, half of them had homocysteine levels higher than the levels of two control groups.

Homocysteine, SAMe and folate all link up in the methylation cycle where methionine is converted to SAMe, used for methylation, leaving homocysteine which is then converted back to methionine with enzymes that use folate. One depends on the other. If folate is not available
to promote the conversion of homocysteine, it can build up and block methylation.

Serotonin and other brain chemicals require methylation to be synthesized. When methylation factor, SAMe, is injected into rats, certain areas of the brain synthesize more serotonin. In turn, serotonin and SAMe both are necessary for the synthesis of melatonin, an important hormone for sleep. It’s easy to see how homocysteine (which blocks SAMe) can have far-reaching effects.

People with folate deficiency have decreased synthesis of serotonin and dopamine. It has been reported that people with folate deficiencies do not respond to Prozac as well as people who have sufficient folate. Folate deficiency alone can cause severe depression, as can vitamin B12 deficiency (note: the usual methods of measuring these two vitamins in people is not very accurate, plus because they work together, it’s sometimes hard to tell which vitamin is deficient).

What you can do

There are three principle vitamins involved in the conversion of homocysteine: folate, vitamins B6 and B12. Vitamin B2 (riboflavin) is required for the B6 pathway of homocysteine reduction.

Folate adequately lowers homocysteine in some people. Published studies show that folate supplements (0.5-5 mg/day) reduce homocysteine anywhere from 12% to 30%. In a recent study on cervical dysplasia, women were given 10 mg of folic acid a day, whether they were deficient or not. Homocysteine was significantly reduced at eight weeks, with a continuing trend downwards at six months.

Folate is one answer to homocysteine, but it’s not the only answer. Other vitamins help too. Vitamin B12 must be available for folate to work, and vitamin B6 must be present for homocysteine to be converted to cysteine and other beneficial sulfur-type molecules.

Another pathway for the detoxification of homocysteine utilizes betaine (TMG) and requires no vitamin cofactors. Betaine can be taken in conjunction with folate if folate doesn’t reduce homocysteine to a satisfactory level. (Relying on betaine alone, however, is not advisable since folate has numerous important functions in addition to reducing homocysteine.

Diet and homocysteine:

Diet can have a major impact on homocysteine. Homocysteine derives from methionine which is more abundant in animal protein than plant protein. Folate is found mostly in vegetables and legumes. This would suggest that people on vegetarian diets would have higher folate and lower homocysteine. This is in fact the case. One recent study shows that a supervised vegan diet (no animal products whatsoever, and excluding tobacco, alcohol and caffeine) lowers homocysteine 13% in one [image: image1.jpg]-SAMe
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week without supplements.

However, there is a caveat about vegetarianism. A seperate study on unsupervised vegetarians shows that vegetarians can have elevated
homocysteine if they don’t take supplemental vitamin B12. B12 is found abundantly in animal products, and rarely in plants. The only known non-animal sources of B12 are fermented foods (such as tempeh), seaweed and supplements. Ovolacto vegetarians (vegetarians who eat eggs and dairy products) can obtain B12 through those animal products.

Vegetarians beware. You are frequently B12 deficient according to published studies. This recent study on homocysteine demonstrates how important the vitamin is for lowering homocysteine—something that doesn’t show up in most studies where the participants are usually meat-eaters. (Despite this, studies show that vegatarians have a significantly reduced risk of heart attack).

Several large studies have looked at whether adding or subtracting things from the typical American meat-based diet can lower homocysteine. At Johns Hopkins, researchers put 118 people, average age 49, on three different diets. The first was a diet typical of what Americans eat: red meat, high-fat, low in fruits, vegetables and whole grains, with not too many dairy products, no nuts, seeds or legumes (control diet). The second diet (fruits and vegetables) was a typical American diet with added fruits and vegetables. It had more beef, pork and ham, less poultry, less dairy, but more nuts, seeds, legumes and
vegetables than the control diet. It also had a lot more fruit. The third diet (combination) was built around low-fat dairy products, fruits and vegetables (somewhat similar to a vegetarian diet). It had the most vegetables and the least beef, pork and ham. It had more fish and dry cereals than the other two diets.

After eight weeks on the diets (11 weeks for the control), homocysteine levels went up in the control and fruits-and-vegetables diets, and down in the combination (vegetarian-like) diet. The researchers estimate that the homocysteine-lowering effect of the vegetarian-like diet reduced the risk of heart disease by 7-9% after eight weeks. It’s important to note that the combination diet increased serum folate and B12 more than the other diets. Of vitamins B12, B6 and folate, folate was the only vitamin of three that correlated with reduced homocysteine in the study.

Homocysteine is a danger signal that should not be ignored. In
addition to heart disease, eye conditions, depression and other diseases mentioned above, elevated homocysteine occurs in diabetes, lupus and renol disease. People with the highest homocysteine have the most complications from these diseases.

Age is another factor that elevates homocysteine. Unfortunately, age-related hyperhomocysteinemia hasn’t been adequately investigated. However, the data on the dangers of homocysteine is already so compelling that researchers are now urging doctors to do routine testing.

Pfeiffer's Law- We have found that if a drug can be found to do the job of medical healing, a nutrient can be found to do the same job. When we understand how a drug works, we can imitate its action with one of the nutrients (Table 1-11), For example; antidepressants usually enhanceflav effect of serotonin and epinephrines. We now know that if we give the amino acids tryptophan or tyrosine, the body can synthesize these neurotransmitters, thereby achieving the same effect and imitating or adding to the net effect of these drugs. Nutrients have fewer, milder side effects, and the challenge of the future is to replace or sometimes combine drugs with the natural healers called nutrients. 

At present, less than 20 percent of the current drugs administered by a physician are effective (Klevax, 1984). All the healers a physician needs are in the body, there for the harvesting by future generations of physicians and scientists. Amino acids are an example of this harvest

L-arginine has been found to alleviate hypertension, increases activity of the thymus gland which manufactures T cells to support the immune system. Deficiency may delay sexual maturity in males

Signs of Protein Deficiency 

Early signs of protein deficiency include: [17] 
· Increased secretion from nose and mouth 

· Edema of hands and feet 

· Muscle cramps and/or menstrual cramps 

· Low tolerance for exercise 

· Bleeding gums 

Severe long-term protein deficiency with low carbohydrate intake can lead to a condition called Failure to Thrive.  Symptoms include: [18] 
· Extreme hunger 
· Gross weight loss 

· Growth retardation (in infants) 

· Wasting of subcutaneous fat 

· Muscle wasting 

· Reduced insulin secretion 

· Reduced thyroid function 

· Recurring persistent infections 

On the other hand, if dietary protein is low, but carbohydrate intake is relatively high (much like the diet of the 141 subjects), symptoms are somewhat different:  
· Edema (water retention, swelling).  Edema is much more common in women than men because of the effect of female hormones on the body's metabolism and circulation.  Edema is deceptive because it gives the appearance of being “chubby”, making a person appear fully nourished. [19] 
· Chubbiness from overeating on carbohydrates with low protein 

· "Flaky paint" dermatosis (skin flakes off like bad paint) [20] 
· Thinning, decoloration, and reddening of the hair 

· Enlarged fatty liver 

· Petulant apathy (bad-tempered, cantankerous, cranky) 

· Retarded growth (in infants) 

· Impaired immune response 

· Recurring persistent infections 

Biotin, Zinc, Pantothenic Acid, Niacin:
Women appeared at risk for deficiencies in these elements, especially if pregnant or lactating.
Biotin Deficiencies can lead to dermatitis, eye inflammation (burning eyes), hair loss, loss of muscle control, insomnia and muscle weakness.
Zinc Deficiencies can lead to acne, amnesia, apathy, brittle nails, delayed sexual maturity, depression, diarrhea, eczema, fatigue, growth impairment, hair loss, high cholesterol levels, immune impairment, impotence, irritability, lethargy, loss of appetite, loss of sense of taste, low stomach acid, male infertility, memory impairment, night blindness, paranoia, white spots on nails and wound healing impairment.
Pantothenic Acid Deficiencies can lead to abdominal pains, burning feet, depression, eczema, fatigue, hair loss, immune impairment, insomnia, irritability, low blood pressure, muscle spasms, nausea and poor coordination.
Niacin Deficiencies can lead to bad breath, canker sores, confusion, depression dermatitis, diarrhea, emotional instability, fatigue, irritability, loss of appetite, memory impairment, muscle weakness, nausea, skin eruptions and inflammation
Let’s assume that a person is low in calcium, vitamin D, vitamin B12, zinc, pantothenic acid, niacin and iron; all common deficiencies on the Gen 1:29 Diet.  If we just look at the symptoms related to mental and emotional stability for these elements, we can see that the mind is probably going to be affected to some degree:
Calcium: Delusions, depression, irritability.
Vitamin D: Nervousness.
Vitamin B12: Depression, irritability, mental disturbances, moodiness.
Zinc: Amnesia, apathy, depression, irritability, memory impairment.
Pantothenic Acid: Depression, irritability.
Niacin: Confusion, depression, emotional instability, irritability, memory impairment.
Iron: Confusion, depression.
Depression appears on the list above six times, irritability appears five times, memory impairment appears twice and confusion appears twice.   Can you imagine the cumulative effect of deficiencies in all these nutrients?
We were surprised ourselves when mental issues surfaced as the number one problem in our own WOW Health Surveys.
	Symptom Developed On Gen 1:29 Diet - From WOW Health Surveys [30] 
	Percent Experiencing This Symptom
	Possible Missing or Deficient Element [31] 

	MENTAL / EMOTIONAL PROBLEMS

	Scattered or foggy thinking
	66%
	Vitamin B12, niacin, iron

	Inability to concentrate
	46%
	

	Grouchy
	48%
	Calcium, vitamin B12, zinc, pantothenic acid, niacin

	Low tolerance to stress
	58%
	

	Negative thinking
	50%
	

	Memory loss
	55%
	Zinc, niacin

	Lack of motivation for daily tasks
	44%
	Zinc

	Mood swings
	44%
	Vitamin B12, niacin

	Depression
	50%
	Calcium, vitamins D, B12, zinc, pantothenic acid, niacin, iron

	Panic attacks, paranoia
	15%
	

	FATIGUE, LETHARGY

	Lack of stamina, endurance and strength
	64%
	Vitamin B12, zinc, pantothenic acid, niacin, iron

	Don't feel like exercising or working
	63%
	

	Run down, chronically tired
	43%
	

	Diminished sex drive
	36%
	Selenium, zinc

	PHYSICAL PROBLEMS

	Loss of muscle and muscle tone
	61%
	Biotin, protein, niacin

	Fingernails rigged or thin
	55%
	Calcium, zinc, iron

	Pale skin, dull hair and eyes
	48%
	Protein

	Slumping posture
	43%
	Calcium, vitamin D

	Hair Loss
	41%
	Biotin, zinc, pantothenic acid

	Dry, burning eyes
	36%
	Biotin

	Headaches, neck aches, shoulder pain
	34%
	Vitamin B12, iron

	Leg or foot cramps
	26%
	Calcium

	Heart palpitations
	25%
	Calcium

	Tooth decay
	20%
	Calcium

	Bleeding gums
	16%
	Calcium

	POOR DIGESTION

	Trouble coping with food combinations
	43%
	Selenium

	Unable to digest food quickly
	39%
	Vitamin B12, Selenium, Zinc


Table 2  Health Problems/Deficiencies
Confirmed By WOW Health Surveys
Tomato lycopene and its role in human health and chronic diseases.

Lycopene is a carotenoid that is present in tomatoes, processed tomato products and other fruits. It is one of the most potent antioxidants among dietary carotenoids. Dietary intake of tomatoes and tomato products containing lycopene has been shown to be associated with a decreased risk of chronic diseases, such as cancer and cardiovascular disease. Serum and tissue lycopene levels have been found to be inversely related to the incidence of several types of cancer, including breast cancer and prostate cancer. Although the antioxidant properties of lycopene are thought to be primarily responsible for its beneficial effects, evidence is accumulating to suggest that other mechanisms may also be involved. In this article we outline the possible mechanisms of action of lycopene and review the current understanding of its role in human health and disease prevention.
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