Cellfood- Amino Acids

What are amino acids?

Amino acids are the basic building blocks of proteins (peptides and polypeptides) and are also called the “building blocks for life”. Our bodies, minus water, are 75 percent amino acids. All neurotransmitters (brain chemicals), except one, are made of amino acids. Ninety-five percent of hormones are amino acids, and 100 percent of all protein is amino acids. Amino acids govern and participate in every chemical reaction in the body. 
Amino acid classification

There are 20 amino acids in total. Amino acids can be divided into essential, non-essential and conditionally essential, as follows:

Essential. These 9 amino acids must be included in the diet because the body can’t make them on its own. They are:

Histidine
Isoleucine
Leucine
Lysine
Methionine
Phenylalanine
Threonine
Tryptophan
Valine

Cellfood contains 8 of these 9 essential amino acids, namely histidine, methionine, threonine, valine, isoleucine, lysine, phenylalanine and tryptophan, which is all but leucine
Non-essential. Under normal circumstances, the body can manufacture these amino acids so we don’t need to ingest them. They are:

Alanine
Arginine
Asparagine
Aspartic Acid
Citrulline
Cysteine/cystine

GABA
Glutamine
Glutamic Acid
Glycine
Ornithine
Proline
Serine
Taurine
Tyrosine
Cellfood contains alanine, arginine, aspartic acid, cystine, glutamic acid, glycine, praline, serine and tyrosine, which is all of them except asparagine and glutamine.
Conditionally essential. If your system is stressed, out of balance, or diseased, these amino acids become essential and you must get them from food or supplements. The conditionally essential amino acids are:

Arginine
Glycine
Cystine
Tyrosine
Proline
Glutamine
Taurine
Cellfood contains arginine, glycine, cystine, tyrosine and praline, which is all except glutamine and taurine.
Amino acid functions

There are 40 000 different types of protein in the human body, which are made up of various combinations of the 20 amino acids. These proteins include:
· Enzymes

· Structural protein- collagen and connective tissue
· Muscle tissue
· Transport protein –haemoglobin
· Immune proteins- immunoglobulins

· Neurotransmitters
· Hormones

Proteins are also essential for:

· Regulating the body’s water balance and maintaining proper pH

· Exchanging nutrients between body fluids and the tissues, blood and lymph

· Forming DNA, our genetic material

Types of amino acids

Neurotransmitter amino acids. Unlike most substances, amino acids are able to cross the blood brain barrier, where they help form brain chemicals/neurotransmitters. Deficiencies of these amino acids are often seen in mental/emotional problems and brain disorders. They are:

Aspartic Acid
Asparagine
Gamma Amino Butyric Acid (GABA) (minor amino acid) 
Glutamic Acid
Glutamine
Glycine
Phenylalanine
Taurine
Tryptophan
Tyrosine 
Cellfood contains most of these: aspartic acid, glutamic acid, glycine, phenylalanine, taurine, tryptophan and tyrosine

Branch chain amino acids. This group contributes to protein synthesis. Surgery, Deficiencies are associated with injury, exercise, and muscle wasting. With Chronic Fatigue Syndrome (CFS), one usually sees deficiencies in this group, which relates to easy fatigability, and post-exertional exhaustion. BCAA’s are usually taken together for best results. Athletes involved in intense training may often take 5 grams of leucine, 4 grams of valine, and 2 grams of isoleucine per day to prevent muscle loss and increase muscle gain.
The BCAA’s are:
Isoleucine
Leucine
Valine
Cellfood contains only 2 of these: isoluecine and valine

Sulfur-containing amino acids. Deficiencies of these group are associated with allergies. They are:
Cystine

Methionine

Taurine
Cellfood contains cysteine and methionine
Glycogenic amino acids. Deficiencies in this group are associated with problems with sugar metabolism, diabetes mellitus, hypoglycemia, candidiasis, poor concentration, abnormalities in zinc and/or chromium levels, and fatigue. They are:

Alanine
Glutamine
Glycine
Serine
Threonine 
Cellfood contains all of the above except glutamine

Urea cycle amino acids. Deficiencies in this group can be associated with liver disease, kidney disease, or strenuous exercise. They are:

Arginine
Aspartic Acid
Citrulline (minor amino acid)
Ornithine (minor amino acid)
Cellfood contains both of the major urea cycle amino acids

Connective tissue amino acids. Abnormalities within this group are associated with trauma, surgery, muscle wasting, and strenuous exercise. They are:

Hydroxyproline (minor amino acid)
Hydroxylysine (minor amino acid)
Proline
Cellfood contains the major amino acid praline

Anabolic amino acids

Certain amino acids may stimulate the release of growth hormone, insulin and/or glucocorticoids, thereby promoting anabolic processes. They include:

Arginine

Histidine

Lysine

Methionine

Ornithine

Phenylalanine
Supplementing amino acids
Deficiencies of amino acids are not uncommon. Many factors can contribute to deficiencies, even when the diet is adequate in protein. Impaired absorption, infection, trauma, stress, drug use, age and imbalances of other nutrients can all affect the availability of amino acids. 
Supplemental amino acids are available in many forms. The best types are the L-crystalline amino acids. Most of the amino acids can appear in two forms- the D- and L- form. D stands for dextro (right) and L for levo (left). L- forms are said to be more compatible with human biochemistry.

A free form amino acid is an amino acid in its purest form. They need no digestion and are absorbed directly into the bloodstream. 

Most experts suggest that amino acid supplements should not be taken continuously, but rather on a 2 months on 2 months off basis and should not be taken in toxic doses. 

Safety concerns

The FDA advises caution with amino acid supplements as some can cause potentially dangerous adverse effects. Supplemental amino acids are usually promoted for either body building or pharmacological effects.
The Federation of American Societies for Experimental Biology (FASEB) recently conducted an exhaustive search of available data on amino acids and concluded that there was insufficient information to establish a safe intake level for any amino acids in dietary supplements, and that their safety should not be assumed. FASEB warned that consuming amino acids in dietary supplement form posed potential risks for several subgroups of the general population, including women of childbearing age (especially if pregnant or nursing), infants, children, adolescents, the elderly, individuals with inherited disorders of amino acid metabolism, and individuals with certain diseases, like liver and kidney disease.

2 of the amino acids found in cellfood have been associated with adverse effects in healthy adults, namely tryptophan and phenylalanine. 

Tryptophan in its L- form is associated with a disease called eosinophilia-myalgia syndrome (EMS), which is a systemic connective tissue disease characterized by severe muscle pain, an increase in white blood cells, and certain skin and neuromuscular manifestations. More than 1,500 cases of L-tryptophan-related EMS have been reported to the national Centers for Disease Control and Prevention. At least 38 patients are known to have died. The true incidence of L-tryptophan-related EMS is thought to be much higher. Some of the individuals suffering from L-tryptophan-related EMS have recovered, while other individuals' illnesses have persisted or worsened over time. Although initial epidemiologic studies suggested that the illnesses might be due to impurities in an L-tryptophan product from a single Japanese manufacturer, this hypothesis has not been verified.

A number of illnesses, including those similar to the eosinophilia myalgia syndrome (EMS) associated with L-tryptophan consumption, have been reported to FDA in individuals using dietary supplements containing phenylalanine. There are also published reports of scleroderma/scleroderma-like illnesses, which have symptoms similar to EMS, occurring in children with poorly controlled blood phenylalanine levels, as well as in those with phenylketonuria (PKU), a genetic disorder characterized by the inability to metabolize phenylalanine.

RDA’s for essential amino acids

	Requirement - mg. per kg. of body weight

	 
	Infant
	Child
	Adults

	Amino acid
	3 - 6 mo.
	10 - 12 yr.
	

	Histidine
	33
	not known
	not known

	Isoleucine
	80
	28
	12

	Leucine
	128
	42
	16

	Lysine
	97
	44
	12

	S-containing amino acids
	45
	22
	10

	Aromatic amino acids
	132
	22
	16

	Threonine
	63
	28
	8

	Tryptophan
	19
	4
	3

	Valine
	89
	25
	14


Take your body weight and divide by 2.2 to get your weight in kilograms. Next, multiply each amino acid in milligrams by your weight in kilograms. For instance if your weight was 169 pounds divided by 2.2, your weight in kilograms is 77. Next multiply 12 milligrams of isoleucine times 77. Your RDA for isoleucine is 924 milligrams per day. 

AMINO ACIDS IN CELLFOOD

	Essential amino acids


	Non-essential amino acids

	Histidine
	Alanine

	Isoleucine
	Arginine

	Lysine
	Aspartic Acid

	Methionine
	Cystine

	Phenylalanine
	Glutamic Acid                    

	Threonine
	Glycine

	Tryptophan
	Proline

	Valine
	Serine

	
	Tyrosine


ESSENTIAL AMINO ACIDS
Histidine

Functions

· Growth and repair of tissues

· Its involved in the maintenance of myelin sheaths that’s protect nerve cells

· Is needed for the production of red and white blood cells.

· Protects against radiation damage by removing heavy metals

· Helps produce gastric acids, therefore aiding digestion

· May help I the prevention of AIDS

· May improve sexual function and pleasure, especially if taken with vitamins B3 and B6
· Is a precursor of histamine, which is produced during an allergic reaction

Deficiency
None known. May contribute to rheumatoid arthritis and nerve deafness. Histidinemia is an inborn error of the metabolism of histidine due to a deficiency of the enzyme histidase, where high levels of histidine are found in the blood and urine, and may manifest in speech disorders and mental retardation. 

Toxicity

High levels may lead to stress and psychological disorders. People with schizophrenia have high histidine levels
Recommended daily allowance (RDA)

Supplementation

Some people take 1,000 mg of histidine two to three times per day in capsule or tablet form but it is best to work out the dosage requirements as 8-10 mg per day per kilogram of body weight. 

Food sources

apples, pineapples, papaya, legumes, nuts, seeds, fish, eggs, whole grains (rice, wheat, rye), and all veggies except celery, radish, and turnips.
Isoleucine
Functions

· Forms part of the “branched chain amino acids”, and together with leucine and valine helps speed up muscle recovery after exercise
· Needed for hemoglobin formation

· Stabilizes and regulates blood sugar and energy levels

· Involved in blood clot formation

Deficiency

A deficiency leads to symptoms common to that of hypoglycemia and include headaches, dizziness, fatigue, depression, confusion as well as irritability. People with mental disorders are often deficient in isoloecine.
Toxicity

None

RDA

Supplementation

Most people ingest enough isoleucine from their diet, although some individuals do supplement their diet with about 650 - 700 mg of isoleucine per day (based on a 70 kg body), or worked out to 10 - 12 mg per kg of body weight per day.

Isoleucine should be taken in combination with the other BCAA’a- leucine and valine, approximately 2mg each to 1mg of isoluecine.

Food sources

Almonds, cashews, chicken, chickpeas, eggs, fish, lentils, liver, meat, rye, soy protein
Lysine

Functions

· Lysine is a necessary building block for all proteins

· Required for growth and bone development in children

· Assists with calcium absorption

· Helps maintain lean body mass, and is often used in patients recovering from injuries and operations

· It may help in maintaining healthy blood vessels

· Helps fight cold sores and herpes virus

Deficiency

Anemia, bloodshot eyes, enzyme disorders, hair loss, lack of energy, poor growth in children and weight loss are all symptoms of lysine deficiency. 

Toxicity

Lysine is not very toxic at high doses, but may contribute to gallstones as well as elevated cholesterol - but these tendencies have not been proven in humans.

Diarrhea and stomach cramps may be indicative in high dosage, but these are not consistent symptoms.
RDA

Supplementation

The daily dosage of lysine is about 12 mg per kilogram of body weight per day - which would translate to about 840 mg for a 70 kg male. Athletes, burn patients and people suffering from herpes and cold sores may benefit from lysine supplementation. Caution should be taken when using lysine supplements together with antibiotics.

Food sources

Cheese, eggs, fish, milk, potatoes, red meat, soya and yeast

Methionine

Methionine forms part of the lipotropic amino acids (also included here are choline, inositol and betaine- not found in cellfood). They help reduce cholesterol and produce fat buildup and help detoxify the liver.

Functions

· Assists in the breakdown of fats, thus preventing a buildup of fat in the liver and arteries

· Helps in the synthesis of the amino acids taurine and cysteine

· Helps detoxify harmful agents such as lead and mercury

· Prevents muscle weakness

· Prevents brittle hair

· Beneficial in osteoporosis

· Useful in the treatment of rheumatic fever and toxemia in pregnancy.
· It’s a powerful sulfur containing antioxidant

· Methionine is converted to cysteine, the precursor for glutathione, which helps protect the liver against damage

Deficiency

Severe deficiency may manifest in dementia, while lesser deficiencies may be known by symptoms like fatty liver, slow growth, weakness, edema and skin lesions.

Toxicity

Taking methionine in the presence of B vitamin deficiency may increase the rate of conversion of methionine to homocysteine (a toxic amino acid)

RDA

Supplementation

People with liver problems, pancreatitis, HIV/AIDS as well as Parkinson's disease may consider obtaining more methionine. Women on birth control pills could also look at this nutrient, since it promotes the excretion of estrogen. People suffering from schizophrenia could investigate taking extra methionine since it reduces the level of histidine in the body, a level normally higher in people suffering from schizophrenia. Methionine is best absorbed taken with choline and inositol

Food sources

Eggs, fish, garlic, lentils, meat, onions, soya beans, seeds, yogurt
Interesting points

Phenylalanine

Functions

· Can be converted in the body to tyrosine, which is used to synthesise important neurotransmitters- dopamine and norepinephrine. 

· Helps elevate mood

· Helps decrease pain

· Helps with memory and learning

· Can be used as an appetite suppressant
· Can be used to help treat Parkinson’s disease

The L- form is the most common type and the D- type acts as a painkiller

Deficiency

Rare but include lethargy, edema, weakness, skin lesions as well as liver damage and slow growth.

Toxicity

Toxicity is rare in dietary intake but large amounts in supplement form may play havoc with your blood pressure and cause headaches, nausea and heartburn. Large amounts of this nutrient may also cause nerve damage.
RDA

Supplementation

The daily dosage is unknown but supplements are taken at about 14 mg per kilogram of body weight per day - which would translate to about 980 mg for a 70 kg male, but since it has powerful mood altering effects, only use under medical supervision. 
This nutrient could prove of benefit to people suffering from Parkinson's disease, tiredness, depression, busy with alcohol withdrawal, rheumatoid arthritis, osteo-arthritis and vitiligo.

People suffering from anxiety attacks, high blood pressure or diabetes should not take it. Pregnant women should not take it either. People with a rare genetic disorder called phenylketonuria (PKU) that cannot convert phenylalanine to tyrosine should not take it. 

Food sources

Dairy products, almonds, avocados, peanuts, seeds

Threonine

Threonine is found in high concentrations in the heart, skeletal muscles and nervous system.
Functions

· Required to maintain proper protein balance in the body

· Assists in the formation of collagen and elastin which give skin its structure

· It aids liver lipotropic function (when combined with aspartic acid and methionine) and prevents fatty liver.

· Helps boost the immune system by aiding antibody function

Deficiency

Deficiency may result in irritability and personality disturbance. Grains are very low in threonine and so vegetarians are prone to deficiencies. 
Toxicity

None known
RDA

Supplementation

People taking supplements normally take a dosage ranging between 103 milligrams and 500 milligrams daily 

Food sources

Good levels of threonine are found in most meats, dairy and eggs
Tryptophan

Functions

· Necessary for the production of vitamin B3 (niacin)
· Used by the body as a precursor for serotonin, which is responsible for normal sleep, stabilizing emotions, pain control and inflammation. It also helps combat depression and insomnia.

· Helps control hyperactivity in children

· Aids in weight control by reducing appetite and stimulating the production of growth hormone.

· May help relieve migraine headaches

Deficiency

Low levels of tryptophan combined with low magnesium may be a contributing factor to heart artery spasms. 
Deficiency may lead to depression and mood disturbance
Toxicity

Supplementation with high dosage of this amino acid could lead to gastrointestinal upsets, headaches, sleepiness and anxiety. Possibly related to EMS (see above)
RDA

Supplementation

In certain studies supplementation of 300 mg - 600 mg per day was experimented with to help with sleep disturbances, migraines, weight loss, appetite control, anxiety and depression, but a supplementation of 100 mg at night-time proved beneficial to promote better sleep. The form 5-HTP (5-hydroxy-trptophan) is usually used in studies.
Food sources

Brown rice, cottage cheese, meat, turkey, peanuts, soya

Valine

Functions

· Acts as a stimulant

· Needed for muscle metabolism, tissue repair and the maintenance of proper nitrogen balance in the body

· It is one of the branch chain amino acids so it can be used as an energy source by muscle tissue.

· It helps correct amino acid deficiencies caused by alcohol and drug addiction

· May help reverse hepatic encephalopathy and alcohol induced brain damage

Deficiency

Symptoms are similar to those seen with isoleucine, the other branch chain amino acid
Toxicity

Excessively high doses may cause hallucinations
RDA

Supplementation

For best results, branch chain amino acids should be taken together in balance
Food sources

Dairy products, grains, meat, mushrooms, peanuts, soy protein.  

NON-ESSENTIAL AMINO ACIDS

	Alanine

	Arginine

	Aspartic Acid

	Cystine

	Glutamic Acid                    

	Glycine

	Proline

	Serine

	Tyrosine



Alanine
Functions

Aids in glucose metabolism and therefore helps with energy generation

One form of alanine, beta-alanine, is a constituent of vitamin B5 (pantathenic acid)

Deficiency

None known

Toxicity

Excessive alanine levels combined with a tyrosine deficiency have been linked to Epstein-Barr virus and chronic fatigue syndrome. 

RDA

Supplementation

Most people do not need to supplement with alanine since it is well provided for in the diet, and can be synthesized from pyruvic acid (formed in the breakdown of carbohydrates). 

Food Sources

Meat, poultry, fish, eggs, and dairy products. Some protein-rich plant foods like avocado also supply alanine.

Arginine

Functions

· Retards tumor growth and cancer and may help with AIDS as it is crucial to the immune system

· It aids liver function by helping to neutrilise ammonia. It is therefore good for cirrhosis and fatty liver disease.

· It forms part of semen and may help boost fertility in men. May also result in longer more sustained orgasms.
· It helps the pancreas to release insulin and therefore helps with blood sugar control

· Assists in the release of growth hormone. 

· It is found in high concentrations in the connective tissue and skin making it good for tissue repair and healing.

· Aids in weight loss because it facilitates an increase in muscle mass and a reduction in body fat.

Deficiency

Blood sugar imbalances may result. Liver lipid metabolism may be impaired contributing to fatty liver. Hair loss is a possible symptom.

Toxicity

Rare. At massive doses may cause skin thickening, diarrhea and weakness. May promote the growth of certain viruses. Persons with schizophrenia should avoid doses larger than 30mg/day. 
RDA

Supplementation

Usually in the form L-arginine for enhancing male fertility and libido. Arginine pyroglutamate is used to treat senility, mental retardation and alcoholism. This nutrient is gaining popularity as a non-prescription treatment for high cholesterol as animal studies and preliminary studies in humans suggest that it may improve coronary blood flow and lower cholesterol levels with its antioxidant property, and helping to keep blood-vessel tissue elastic.

Food Sources

Whole-wheat, nuts, seeds, peanuts, brown rice, popcorn, soy, raisins, chocolate, carob
Aspartic acid

Functions

· Is vital to the metabolic processes that construct other amino acids. Among the biochemicals that are synthesized from aspartic acid are asparagine, arginine, lysine, methionine, threonine, isoleucine, and several nucleotides.
· Also involved in the Krebs cycle

· Needed for stamina, brain and nerve health

· Helps the liver detoxify

· Important in the functioning of RNA, DNA- the carriers of genetic information

· Involved in the production of immunoglobulins and antibodies
Deficiency

Low levels could contribute to reduced performance in athletes as well as chronic fatigue and depression.

Toxicity

None known

RDA

Supplementation

Food Sources

Vegetable proteins are a good source, especially sprouting seeds. Dairy, beef and poultry are also sources.
Cystine

Closely related to cysteine. Each molecule of cystine consists of 2 molecules of cysteine. Its is a sulfur containing amino acid. It is particularly abundant in skeletal and connective tissue, hair and digestive enzymes. Methionine is a precursor for cystine synthesis.
Functions

· Required for vitamin B6 synthesis

· Helps in the healing of wounds and burns

· Helps break down mucous and is useful for conditions such as bronchitis and cystic fibrosis

· May have an anti-ageing effect in the body by increasing glutathione levels. Also helps protect the body against damage from pollution, alcohol and cigarette smoke. Helps prevent hangovers

Deficiency

Common in chronic illness or when there is a methionine deficiency

Toxicity

It may inactivate insulin and should not be taken in diabetics. People with cystinuria, a rare genetic condition that leads to cystine kidney stones should not take cysteine.

Supplementation

The form N-acetyl cysteine is best for increasing glutathione levels and is used to prevent side effects of chemotherapy.
Food Sources

Glutamic acid
Glutamic acid is synthesized from a number of amino acids including ornithine and arginine.

Functions

· Acts as an excitory neurotransmitter

· Helps in the metabolism of sugars and fats

· Helps transport potassium across the blood brain barrier. It is sometimes known as brain fuel as it can attach itself to nitrogen atoms in the process of forming glutamine, and this action also detoxifies the body of ammonia. This action is the only way in which the brain can be detoxified from ammonia.

· May help in the treatment of neurological conditions 

· May play a role in the normal functioning of the prostate

Deficiency

None known

Toxicity

High doses can cause headaches or neurological disturbance

RDA

Supplementation

People suffering from personality or behavioral disorders may benefit from supplementation

Food Sources

Meat, poultry, fish, eggs, dairy and some plant proteins

Glycine
Functions

· Retards muscle degeneration by supplying additional creatine in the 

· Used in the synthesis of nucleic acids (DNA and RNA)

· Essential in the synthesis of bile

· Essential in the synthesis of other non-essential amino acids

· Helps repair tissue damage

· May play a role in prostate health

· The glycine amino acid is also used by the nervous system and its function as an inhibitory neurotransmitter makes it important to help prevent epileptic seizures and it is also used in the treatment of manic depression and hyperactivity.

Deficiency

None known but may cause fatigue
Toxicity

Too much glycine can also cause fatigue

Supplementation

Effective in hyperactivity and manic depressive disorder

Food Sources

Fish, meat, beans and dairy
Proline

Functions

· Aids in collagen production

· Helps in the healing of cartilage and strengthening of joints, tendons and heart muscle. It works with vitamin C to promote healthy connective tissue.

Deficiency

None known

Toxicity

None known

Supplementation

Proline should be taken with vitamin C for beast results

Food Sources

Mostly meat sources
Serine

Functions

· Needed for the metabolism of fats and fatty acids

· Needed for muscle growth

· Contributes to a healthy immune system by assisting in antibody production
· It is a constituent of brain proteins and nerve coverings and is also important in the formation of cell membranes, involved in the metabolism of purines and pyrimidines, and muscle synthesis.
Deficiency

None known

Toxicity

Although toxicity has not been established it has been found that very elevated serine levels may cause immune suppression and psychological symptoms as in cerebral allergies.
Supplementation

Serine is best taken together with vitamin B6, B3 and folate.

Food Sources

Meat, dairy, soya products, peanuts
Tyrosine

Tyrosine was first isolated from casein in 1849 and is abundant in insulin as well as the enzyme papain and can be synthesized from the amino acid phenylalanine in the body.

Functions

· It’s a precursor to the neurotransmitters norepinephrine and dopamine, which regulate mood.

· It is used for stress reduction and may be beneficial in narcolepsy, fatigue, anxiety, depression, allergies, headaches as well as drug withdrawal.

· Suppresses the appetite and aids in weight management

· Aids in the production of melanin (the pigment responsible for hair and skin colour)

· Helps form thyroid hormones and therefore helps regulate metabolism
Deficiency

Linked to mood disorders, hypothyroidism, low blood pressure, low body temperature, restless legs syndrome

Toxicity

Dosage levels are not confirmed but some experiments have been performed with people taking up to 5 - 7 grams per day, with no confirmed toxic levels, but people taking MAO inhibitors, who suffer from high blood pressure and have problems with skin cancer should not take supplementation of L-tyrosine, and should aim to limit their intake of food sources high in this nutrient. 
Supplementation

People with thyroid disorders, anxiety, depression, fatigue and narcolepsy may benefit from L-tyrosine supplementation.
Food Sources
Almonds, avos, bananas, dairy, pumpkin and sesame seeds
Questions and concerns
1. Why does cellfood contain non-essential amino acids if the body can produce them anyway? Most amino acid supplements contain only the essential amino’s.
2. Cellfood contains all but 1 of the 9 essential amino acids, leucine, which is also part of the 3 branch chain amino acids (including isoleucine and valine). These 3 amino acids usually work in conjunction with one another to promote muscle recovery after exercise. Leucine also helps with the regulation of blood sugar control, growth hormone production, wound healing and energy regulation. Leucine, valine and isoleucine are supposed to be used together in formulations in a ratio of 2:1:1. Why does cellfood only contain 8 of the 9 essentials and only 2 of the 3 BCAA’s?

3. Some amino acids are conditionally essential and are needed during times of stress. Cellfood contains most of these but lacks glutamine and taurine. 
Glutamine is essential to brain function. It is also used for the synthesis of muscle proteins. It is one of the few substances that is able to move across the blood brain barrier, where it helps detoxify ammonia in the brain. It also serves as fuel for intestinal cells and is important for immune function. It further is used in the body to balance the acid/alkaline level and is also the basis or building blocks of RNA and DNA. People suffering from arthritis, fibrosis, connective tissue disease, peptic ulcers, ulcerative colitis, as well as epilepsy, fatigue, impotence and senility may find benefit from an increase of this nutrient, as well as people busy with alcohol abuse withdrawal and patients living with HIV. 

Taurine can be manufactured from methionine and cysteine in the body, but it is still a readily prescribed supplement. It is needed for proper fat digestion. This nutrient is also used in the proper use of potassium, calcium as well as sodium in the body, and for maintaining cell membrane integrity. It is thought to be helpful with anxiety, hyperactivity, poor brain function and epilepsy as well as hydrating the brain. Taurine, together with zinc is also required for proper eye health and vision.

Why does cellfood not contain these 2 amino acids?
4. What kind of amino acids does cellfood contain and from where are they sourced? Are they in the L or D form, are they freeform?

5. What purpose where the amino acids put into cellfood in the first place? Was it to aid brain function, aid in exercise recovery or any other purpose? 

6. Certain people, especially pregnant women and people with kidney or liver problems should not take amino acid supplements. Has this been taken into account, seeing as though cellfood contains amino acids?

7. Some amino acids are toxic in high doses, as seen above. Even though the amounts in cellfood are only trace amounts, if you can claim that they have a therapeutic effect, why would they not have a toxic effect in someone using large amounts of cellfood daily?

