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Module Purpose: 
 
By successfully completing this Unit the participant should be able to discuss the 
possible causes of nutritional deficiencies and toxicity. Identify the possible causes of B 
group vitamin and amino acid deficiencies and the application of nutrition to foster 
personal wellbeing. 
 

 

Section A: Causes and psychological consequences of B group vitamin and amino acid  
                  deficiencies;  
 
 
Section B: Self-management of nutrition in the fostering of mental and physical well   
                  being.  
 

 

Section C:  Questions and Answers. 
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Section A: Causes and psychological consequences of B group vitamin and amino acid  
                  deficiencies;  
 

1. The B group vitamins.  

Vitamins are organic catalysts. The name was given at a time when they were all thought to be amines, so “vita-

amine” means “life amine”. Vitamins facilitate many chemical reactions in the body’s biochemical systems 

without themselves being consumed. Vitamins do suffer from damage and degradation, so small quantities must 

be supplied to make up the body’s requirements. The Recommended Daily Allowances (RDAs) are based on the 

average need for replacement. The RDAs are controversial for several reasons, and one valid criticism is the 

body’s increased need for vitamins in illness, or when recovering from injury. In such cases it is common to 

recommend vitamin intakes that are greater than the RDA. It is also true that some people have genetically 

higher vitamin needs than the general population. Megavitamin therapy - the use of massive doses of vitamins - 

appears to rely on metabolic pathways outside of normal biochemistry.  

 

The B complex vitamins are one of the group of water-soluble vitamins. Unlike the fat-soluble vitamins (A and 

D are the most common of these), the water-soluble vitamins are not stored in body tissues to any extent. This 

means that the body “pools” water soluble vitamins in extracellular fluid (blood, lymph, Cerebro-Spinal Fluid, 

etc) and in the intracellular fluids.  

 

B vitamin deficiencies have many symptoms - epithelial and endothelial (skin and organ lining) disorders are 

common signs of B group deficiencies. The Krebs Cycle (glucose metabolism in the mitochondria of cells) uses 

Coenzyme A - a Pantothenic acid derivative. Many B group sources are rich in more than one B vitamin. If a 

client shows symptoms of one B vitamin deficiency, it is likely that they are suffering from other dietary 

deficiencies. The B group is well represented in “natural” foods, such as stone ground and whole grains and 

brewer’s yeast. Liver and meat are also good sources of some B vitamins, and clients who do not eat meat 

(vegetarians) or who eat no animal products at all (“Vegans”) may suffer long-term B vitamin deficiencies.  

 

Supplementation should, generally, be given via B-complex or a managed combination of the individual 

vitamins. The B vitamins are synergistic - their effectiveness is inter-related to the lowest relative intake. Davis 

(Davis, 1965, pp314-315) states that a high dosage of one B vitamin may cause a deficiency effect in the others. 

 

The common B group vitamins are: 

 Vitamin B1 - Thiamine 

 Vitamin B2 - Riboflavin 

 Vitamin B3 - Niacin and Niacin Amide 

 Vitamin B5 - Pantothenic Acid 

 Vitamin B6 - Pyridoxine 

 Vitamin B12 - Cyanocobalamin 

 

Other compounds included under the “B Complex” category are: 

 Biotin; 

 Choline; 

 Folic acid (also called vitamin Bc and vitamin M 

 Inositol; and  

 Para-amino-benzoic acid (PABA). 

 

1.1 Proteins and amino acids. 

“Protein” is a well-recognised term, while the term “amino acid” is less generally understood. Human protein is 

made up of a complex of amino (nitrogen-containing) acids. As body proteins become degraded, they form 

amines that are converted into urea for excretion via the kidneys in the urine. Amino acids are made up of a 

weakly acid molecule in conjunction with a strongly basic amino molecule group. The mild alkalinity or acidity 

of amino acids is too minimal to affect acid-base balance in the body, which is preserved by multitudes of 

protective buffer systems. As well as forming body protein‚ amino acids improve flavour of food or stimulate 

the mind. They can also control depression or produce sleep. Of the twenty-two amino acids that make up body 

protein, humans are unable to synthesise eight. This means that the eight essential amino acids (EAAs) must be 

supplied in the diet. The eight EAAs act synergistically‚ so they must be present in the correct proportions - 

their overall effectiveness falls to that of the lowest component (Lappé, 1971). 

 

2. B vitamins: Symptoms and signs of deficiency. 
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2.1 Thiamine (B1) Symptoms of Thiamine deficiencies are: 

Apathy, confusion, emotional instability, depression, feelings of impending doom, fatigue, insomnia, headaches, 

indigestion, diarrhoea or constipation, poor appetite, weight loss, numbness or burning in the hands or feet, 

inability to tolerate pain and sensitivity to noises, low blood pressure, anaemia, low metabolism, shortness of 

breath, heart palpitations, enlarged heart in x-rays. 

 

Beri Beri - shown by polyneuritis, cardiac pathology and oedema - appears in severe cases, and would usually 

be a complication of general malnutrition common among the very poor, alcoholics and other severely 

disadvantaged groups. 

 

 Combination: B Complex. 

 Recommended Daily Requirement: 0.5 mg per 1000 calories of food. 

 Supplemental Dosage: 10mg daily. 

 Therapeutic Dosage: 500 mg twice daily; if malabsorption exists, given by injection. 

 Rich Natural Sources: Wheat germ, rice, bran, brewer’s yeast.  

 

2.2 Riboflavin (B2) Symptoms of Riboflavin deficiencies are: 

Magenta (purple) tongue, cracks in lips and corners of the mouth, sensitivity to light and noise, trembling, 

dizziness, insomnia, mental sluggishness, watery and bloodshot eyes, oily scaly skin with surface blood vessels 

and whiteheads, hair loss, cataracts.  

 

 Recommended Daily Requirement: 10mg daily. 

 Supplemental Dosage: 10mg daily.  

 Therapeutic Dosage: Up to 500mg daily - proportionately to B6. Note: B2 gives urine a harmless 

yellow fluorescence. 

 Rich Natural Sources: Milk, liver, tongue, organ meats, brewer’s yeast, animal protein. Deficiencies 

are common in vegans, whose diet contains no animal products 

 Combination: B complex with increased protein. 

 

2.3 Niacin amide (B3) Symptoms of Niacin amide deficiencies are: 

Fear, apprehension, excessive worry, suspicion, gloom, depression, headaches, insomnia, loss of strength, 

burning sensations, amoral behaviour, sensory dysperception, “Strawberry tip” tongue, red at the tip, coated 

white with midline cracks and dental indentations at the margins, foul breath, sore mouth, swollen and painful 

gums, digestive disturbances, excessive gas and poorly formed foul-smelling stools, dermatitis (skin 

inflammation), abdominal pain. Early signs are fearfulness, suspicion, apprehensive depression. 

 

 Recommended Daily Requirement: 18mg/ men, 13mg/ women, 9-16mg/ children.  

 Supplemental Dosage: 50 mg daily. 

 Therapeutic Dosage: 100 to 10,000 mg. 

 Rich Natural Sources: Lean meats, poultry, fish, peanuts, brewer’s yeast, wheat germ, desiccated 

liver. 

 Combination: High protein diet. 

 

2.4  Pantothenic acid (B5) Symptoms of Pantothenic acid deficiencies are: 

Fatigue, insomnia, sullenness, depression, exhaustion, back aching, frequent respiratory illness, loss of appetite, 

constipation, adrenal exhaustion, quarrelsomeness, low blood pressure, burning feet, tooth grinding. 

 

 Recommended Daily Requirement: 10 mg - commonly given as calcium pantothenate. 

 Supplemental Dosage: 250 mg 

 Therapeutic Dosage: 500 to 2000 mg 

 Rich Natural Sources: Brewer’s yeast, organ meats, bran, peanuts, peas - present in all natural foods. 

 

2.5 Pyridoxine (B6) Symptoms of Pyridoxine deficiencies are: 

No dream recall, “Epileptic like” nervous symptoms, hysteria, “emotionally upset” depression, iron resistant 

microcytic anaemia, low blood sugar, excessive weight due to water retention, showers of dandruff, oily scaling 

around scalp, fluid retention, stretch marks, numbness and cramping in the arms and legs, cracks on mouth, 

tongue and hands, morning nausea in pregnancy, insomnia, PMS. 
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 Recommended Daily Requirement: 2 mg. 

 Supplemental Dosage: 10 mg. 

 Therapeutic Dosage: 100 to 1,000 mg 

 Rich Natural Sources: Meats, “organ” meats, fish, whole wheat bread, soybeans, avocados, peanuts, 

walnuts, fresh fruits (esp. bananas), wheat germ. 

 Combination: Vit B2, Magnesium, Zinc. 

 

2.6 Vitamin B12 (Cobalamin) Symptoms of Cobalamin deficiencies are: 

Pernicious anaemia (megaloblastic, macrocytic), tongue becomes red, neurologic degeneration, numbness, 

tingling, unsteady gait, loss of reflexes, mental illness (apathy, mood swings, poor memory, disturbances in 

concentration and learning, auditory hallucinations, paranoia, psychoses), “tiredness”, “nervousness”, senile 

psychosis. Deficiencies are common in vegans, whose diet contains no animal products. 

 

 Recommended Daily Requirement: 6 micrograms (.006mg) daily.  

 Supplemental Dosage: 100 micrograms daily. 

 Therapeutic Dosage: Hydroxycobalamin: 1000 micrograms by subcutaneous injections, once or twice 

weekly. 

 Rich Natural Sources: Meat, poultry, fish, eggs, brewer’s yeast, dairy products. 

 

2.7 Inositol: Uses of Inositol. 

Inositol has a typical anti-anxiety effect and is very calming. Pfeiffer (Pfeiffer, 1985) states that clients using 

Inositol can frequently undergo a gradual lowering of blood pressure in hypertensive cases.  

 

 Rich natural sources: Wheat germ, liver, yeast, bran, lecithin. 

 

2.8 Folic acid: Symptoms of Folic acid deficiencies are: 

Macrocytic (“large-cell”) anaemia, diarrhoea, dropsy, sore and cracked lips, sore mouth and stomach ulcers. 

 

 Rich natural sources: Liver, kidneys, poultry giblets, cooked leafy green vegetables. 

 

3. Proteins and amino acids. 

Whenever we have a feeling or thought a chemical change must occur in the body. If we do not have the right 

chemicals present in the right amounts, out thoughts and feelings may be distorted. The brain, therefore, requires 

the proper chemicals obtained by good nutrition in order to work correctly. In fact, the brain is our mood 

sensitive organ, reacting earlier to improper nutrition and the presence of toxins than any other system of the 

body. 

 

3.1 Proteins. 

A protein can be defined as any substance which is made of amino acids in peptide linkage. The work “protein” 

comes from the Greek protos, “first” deservedly enough, as it is the basic constituent of all living cells. Protos is 

also the root of the name Proteus, a mythological figure who could change form; appropriately, food protein 

changes form to become human substance after being eaten. 

 

Protein makes up three-fourths of the dry weight of most body cells. Proteins are also involved in the 

biochemical structure of hormones, enzymes, nutrient carriers, antibodies and many other substances and 

functions essential to life.Such proteins made up of only a few amino acids are called peptides. Peptides are 

often no more than digested proteins. Many peptides are absorbed directly into the bloodstream after eating. 

New roles for these very small proteins are being discovered almost daily, it seems. For example, many peptides 

work as neurotransmitters and as natural pain-relieving substances in the brain. Scientists now know that protein 

as peptides can be absorbed immediately, without digestion, into the bloodstream. However, the majority of 

proteins are broken down into amino acids before absorption. 

 

3.2 Amino Acids. 

When the acid components are removed from the amino acids, the basic amino molecules become the 

messengers in the nervous system. When the amino or ammonium portions are removed, the remaining “acid” 

can be used for fuel, detoxification, or in many processes throughout the body. The amino acids play 

innumerable roles in human health and disease. 

 

3.3 Amino acid metabolism in the brain. 
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The most exciting area of amino acid research is the study of brain metabolism. Communication within the brain 

and between the brain and the rest of the nervous system occurs through chemical “languages”, called 

neurotransmitters. There are about fifty such languages; the amino acids, either as precursors (Table 1), 

neurotransmitters (Table 2) and peptides (Table 3) account for the majority of them. 

 

Table 1: Amino Acids as Precursors to Neurotransmitters. 

Amino Acid Neurotransmitter(s) 

Cysteine 

Glutamine 

Histidine 

Lysine 

Phenylalanine 

Tyrosine 

Tryptophan 

Cysteic Acid 

GABA, Glutamic Acid 

Histamine 

Pipecolic Acid 

Phenylethylamine plus some as Tyrosine 

Dopamine, Norepinephrine, Epinephrine, Tyramine 

Serotonin, Melatonin, Tryptamines 

 

Table 2: Amino Acids as Neurotransmitters. 

Amino Acid Function 

Alanine 

Aspartic Acid 

GABA 

Glutamic Acid 

Glycine 

Taurine 

Inhibitory or Calming 

Excitatory 

Inhibitory or Calming 

Excitatory 

Inhibitory or Calming 

Inhibitory or Calming 

 

Table 3: Peptides as Neurotransmitters. 

 

Gut-Brain Peptides 
Cholecystokinin Octapeptide (CCK8) 

Glucagon 

Insulin 

Leucine Enkephalin 

Methionine Enkephalin 

Neurotension 

Substance P 

Vasoactive Intestinal Polypeptide (VIP) 

 

Hypothalmic - Reasoning hormones 
Luteinizing Hormone - Releasing Hormone (LHRH) 

Pituitary Peptides 

Adrenocorticotropin (ACTH) 

Endorphin 

Melanocyte-Stimulating Hormone (MSH) 

Somatostamin (growth hormone release-inhibiting factor, SRIF) 

Thyrotropin - Releasing Hormone (TCH) 

 

Others 
Angiotensin II 

Bombesin 

Bradykinin 

Carnosine 

Oxytocin 

 

 

The central nervous system is almost completely regulated by amino acids and peptides. The brain’s amino 

acids are now being recognised for their importance, and amino acid therapies are revolutionising the treatment 

of psychiatric disease. 

 

3.4 Amino acids as precursors. 

Amino acids are present and important throughout the body. For example, muscle is very high in protein and 

amino acids. The heart muscle and other organs derive their structure and function primarily from amino acids. 

When the brain and other organs such as muscles, “talk” to each other amino acid related neurotransmitters are 

again the primary language. Throughout the body, the amino-acids have important functions themselves as 
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precursors (Table 4) for the manufacture of other important substances. This is the reason that they have so 

much potential value in medicine and surgery. 

 

Table 4: Precursor Function of some Amino Acids 

Amino Acid/Precursor Amino Acid/Precursor Amino Acid/Precursor 

Arginine 
Spermine 

Spermidine 

Putrescine 

 

Aspartic Acid 
Pryimidines 

 

Glutamic Acid 
Glutamic Acid 

 

Glycine 
Purines 

Glutathione 

Creatine 

Phosphocreatine 

Tetrapyrroles 

 

Histidine 
Histamine 

Erothioneine 

 

Lysine 
Cadaverine 

Carnitine 

Amino-Caproic Acid 

 

Methionine 
Cysteine -  Taurine 

 

Ornithine 
Polyamines 

 

Serine 
Spuingosine - Phosphoserine 

 

Tyrosine 
Epinephrine 

Norepinephrine 

Melanin 

Thycorine 

Moscaline 

Tyramine 

Morphine (Bacteria) 

Codeine (Bacteria) 

Papaverine (Bacteria) 

 

Tryptophan 
Nicotinic Acid 

Serotonin 

Kynurenic Acid 

Indole 

Skatole - Indoleactic Acid 

 

 

It has been 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 5). 

For example, antidepressants usually enhance the effect of serotonin and epinephines. We now know that if we 

give the amino acids tryptophan or tegresine, the body can synthesise 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. 

 

Table 5: Drug Nutrient Interactions 

Drug Nutrient with similar Amino 

components 

Nutrient with Antagonistic 

Action 

 

Antidepressants 

 

 

Anti-Heart Failure 

(Inotropes) 

 

Anticoagulants 

(e.g. Aspirin) 

 

Anticonvulsants 

 

 

Anabolic Steroids 

 

 

Antivirals 

Antitoxins 

Antipsychotics 

Antimanias 

 

Tyrosine Tryptophan 

Methionine 

 

Tyrosine Taurine 

Carnitine 

 

Vit E Maepa 

Carnitine 

 

Glycine GABA Taurine 

Alanine Tryptophan 

 

Branch Grain Amino Acids 

Alanine 

 

Lysine‚ Zinc 

Glycine‚ Cysteine 

Tryptophan‚ Isoleucine 

Glycine‚ Thorine‚ Tryptophan 

 

 

Glycine Histidine 

 

 

Niacin Tryptophan 

 

 

 

 

 

Aspartic Acid 

 

 

Glutamic Acid 

Aspartic Acid 

 

Arginine 

 

Serine‚ Leucine 

Methionine 

 

Many drugs affect certain amino acid levels. Anticonvulsants for example, seem to eliminate the inhibitory 

neurotransmitters. Taurine and glycine are increased while glutamic acid and aspartic acid are reduced. Amino 

acid profiles often reflect a drug’s mechanism of efficacy. 
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4. Amino acids. 

 

4.1 Phenylalanine. 

Phenylalanine is an essential amino acid and precursor of the neurotransmitters called catecholamines, which 

are adrenalin-like substances. Phenylalanine is highly concentrated in the human brain and plasma. An average 

adult ingests 5 grams of phenylalanine per day and may optionally need up to 8 grams daily. Mild 

phenylketonuria can be an unsuspected cause of hyperactivity, learning problems and other developmental 

problems in children. It has been found that about 10 percent of depressed patients have low plasma 

phenylalanine, and it is an effective treatment in these cases. Phenylalanine is an antidepressant and pain 

reliever with many potential therapeutic roles. 

 

4.2 Tyrosine. 

Tyrosine is an essential amino acid that readily passes the blood-brain barrier. Once in the brain, it is the 

precursor for the neurotransmitters dopamine, norepinephrine and epinephrine (better known as adrenalin). 

These neurotransmitters are an important part of the body’s sympathetic nervous system, and their 

concentrations in the body and brain are directly dependent on dietary tyrosine. Extra tyrosine is needed under 

stress, and tyrosine supplements prevent the stress-induced depletion of norepinephrine and can cure 

biochemical depression. However, tyrosine may not be good for psychosis. Many antipsychotic medications 

apparently function by inhibiting tyrosine’s metabolism. L-dopa, which is directly used in Parkinson’s‚ is made 

from tyrosine. Tyrosine‚ as a nutrient, can be used as an adjunct in the treatment of Parkinson’s. Drugs like 

yohimbine‚ which prolong the effects of tyrosine‚ have been used as an aphrodisiac. Tyrosine supplements in 

large doses may stimulate sex drive by raising blood pressure and catecholamine levels. Tyrosine can be used as 

a safe and lasting therapy, useful in a variety of clinical situations such as depression, hypertension, Parkinson’s 

disease, low sex drive, appetite suppression and therapy for cocaine addicts. Tyrosine‚ like the branch chain 

amino acids‚ fights all kinds of stress because it is the precursor of adrenalin, which is used up during stress! 

 

4.3 Tryptophan. 

Tryptophan is an essential amino acid which is the precursor of serotonin, a brain neurotransmitter, platelet 

clotting factor and neurohormone found in organs throughout the body. Tryptophan supplements decrease 

aggressive behaviour. It is a useful treatment for insomnia, suicidal patients, and agitated depressed patients. 

Tryptophan can decrease the appetite for carbohydrates and raise blood sugar levels. It stimulates growth 

hormone and prolactin, which is the basis of some tryptophan’s therapeutic effects. Tryptophan is also 

beneficial in some forms of schizophrenia: it probably acts by balancing dopamine excess. 

 

4.4 Cysteine and Glutathione. 

Cysteine is a sulphur amino acid, it’s most exciting trait is the ability to render some toxic chemicals and 

carcinogens harmless. Cysteine sulphuric acid and glutathione, a protein containing cysteine, have been 

identified as neurotransmitters, but their role in the brain is poorly understood. Low cysteine levels have been 

found in people suffering chronic depression psychosis and hypertension. This indicates the probable 

importance of cysteine in normal mental function. 

 

4.5 Taurine. 

Taurine‚ one of the lesser known amino acids, is a sulphur amino acid. In addition to being necessary for the 

brain’s development, Taurine protects and stabilises the brain’s fragile membranes and acts as a 

neurotransmitter. Taurine is also found in the hippocampus or memory centre of the brain, where it seems to 

play a role in memory by increasing histamine and acetyl choline, neurotransmitters believed to be involved in 

memory recovery. Taurine‚ or a modified Taurine, may some day replace synthetic tranquillisers. Some sleep 

drugs work by increasing GABA activity, and because of Taurine’s close relationship to GABA, it is possible 

that these drugs may also act on Taurine on the brain. 

 

Another promising role for Taurine is in the treatment of seizure disorders such as epilepsy, since it has a potent 

and long lasting anticonvulsant action. 

 

4.6 Methionine. 

Methionine is one of the sulphur-containing essential amino acids, it is used as a treatment for some forms of 

depression, schizophrenia and Parkinson’s disease. 
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4.7 Homocysteine. 

Homocysteine is a natural amino acid metabolite of the essential amino acid methionine. In excess, it is a 

metabolic cause of psychosis and mental retardation. Pyroluria has been identified which accounts for about 30 

percent of psychotic patients. 

 

4.8 Arginine. 

Arginine is a basic amino acid involved primarily in controlling urea or ammonia build-up, and in 

ammonia/urea excretion. Arginine glutamate is given intravenously in management of ammonia intoxication 

caused by hepatic failure. 

 

4.9 Glutamic Acid, Gamma-Amino Butyric Acid and Glutamine. 

The amino acid group of glutamic acid (GA) glutamine (GAM) and gamma-amino butyric acid (GABA) is vital 

for energy and the smooth running of brain reactions. GA is a stimulant neurotransmitter‚ GABA is calming to 

the brain‚ and GABA is difficult to classify - it performs many functions related to brain metabolism. GA and 

its metabolites GAM and GABA have been found to have therapeutic value in the treatment of hypertension, 

schizophrenia, chorea, aging dyskinesia, Parkinson’s epilepsy, alcoholism and many other conditions. 

 

4.10 Aspartic acid. 

Aspartic acid is a non essential amino acid made from glutamic acid by enzymes using vitamin B6. Aspartic 

acid is a major excitatory neurotransmitter, which is sometimes found to be increased in epileptic and stroke 

patients. It is decreased in patients with depression and brain atrophy. 

 

4.11 Glycine. 

Glycine and Taurine have virtually identical actions on neurones in the brain - both are calming. Glycine, 

Taurine and GABA are the major inhibitory neurotransmitters of the human brain. Glycine, like Taurine‚ is also 

particularly important in the photochemical action of the retina. It is well established that Glycine receptors exist 

throughout the vertebrate central nervous system, spinal cord and brain stem areas and Glycine is uniformly 

distributed in the brain. Glycine is thought to be involved in behaviours related to convulsions and to retinal 

function. Glycine is effective in calming episodes of manic depression and in the treatment of spasticity and 

epilepsy, because of its sedative properties. 

 

4.12 Alanine. 

Alanine is a non essential amino acid, and is an important participant as well as regulator in glucose metabolism. 

Alanine levels parallel blood sugar levels in both diabetics and hypoglycaemia, and Alanine reduces both severe 

hypoglycaemia and the severity of diabetes. 

 

4.13 “BCAAs”: Leucine, Isoleucine and Valine 

The branch chain amino acids are essential amino acids, these three are critical to human life and are 

particularly involved in stress and energy. 

 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

 

Section B: Self-management of nutrition in the fostering of mental and physical well   
                  being.  
 

5. Vegetarian Diets. 

Many people throughout the world adopt a vegetarian diet for a variety of reasons‚ avoiding meat and in some 

cases all animal products such as eggs and milk. Unfortunately such diets present problems when trying to 

achieve an adequately balanced intake of amino acids. 

 

Epidemiologists have suggested that true vegetarian societies cannot adapt to stress adequately. Most vegetable 

proteins have amino acid deficiencies and are thus unsatisfactory as a sole source of protein: usually lysine, 

methionine, tryptophan and threonine are deficient. Although the essential amino acids my be adequate in a 

vegetarian diet, many other protein products may be deficient, e.g. peptides. Many vegetables are toxic, such as 

cabbage and beans which have an anti-thyroid effect. Part of the problem in a vegetarian diet is not in the toxins 

in the vegetables, but in the deficiencies they induce. If inadequately cooked, many legumes - including 

soybeans, lima beans, navy beans and peanuts - contain trypsin inhibitors. They therefore interfere with the 

digestion of protein and availability of the limiting amino acid methionine. 
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Lappé (Lappé‚ 1971) describes protein complementation. In brief‚ vegetable protein sources can be combined 

so that the weakness of one source is complemented by the strengths of another. One example is beans (weak in 

isoleucine‚ sulphur-containing aminos and tryptophan but strong in lysine) combined with wheat (strong in 

isoleucine‚ sulphur-containing aminos and tryptophan‚ and weak in lysine).  

Some nutritionists suggest that people on strict “vegan” diets (where no animal products are allowed) suffer 

vitamin B12 deficiencies. Such people are at risk from pernicious anaemia and Davis (Davis, 1965) suggests 

that the large amounts of folic acid that such people ingest masks the effects of the vitamin B12 deficiency past 

the point where nerve damage becomes irreversible.  

 

6. Amino acids: Clinical conditions and diseases. 

The table on the following page outlines the disease, the probable therapy and the amino acid(s) to be avoided.  

 

Table 6: Amino acids: Clinical conditions and diseases. 

Disease/condition Probable therapy To be avoided                        

Ageing 

Aggressiveness 

Alzheimer’s 

Appetite Control 

Arthritis 

Autism 

Benign Prostates 

Cancer 

Cholesterol  

Chronic Pain 

Cigarette Addiction 

Cocaine Addiction 

Depression 

Diabetics 

Drug Addiction 

Epilepsy 

Gall Bladder 

Gout 

Hair Loss 

Heart Failure 

Herpes 

Hypertension 

Hypoglycaemia 

Insomnia 

Kidney Failure 

Liver Disease 

Manic Depression 

Parkinson’s Disease 

Schizophrenia 

Stress 

Suicidal Depression 

Surgery 

Methionine/tryptophan 

Tryptophan 

All essential Amino Acids 

Tryptophan/phenylalanine/GABA 

Histidine/cysteine 

Tryptophan 

Glycine 

Cysteine/taurine/essential aminos 

Methionine/taurine/glycine/carnitine 

Tryptophan/phenylalanine 

Tyrosine 

Tyrosine 

Tryptophan/phenylalanine/threonine/tyrosine 

Alanine/cysteine/tryptophan 

GABA/methionine/tyrosine 

Glycine/taurine 

Methionine/taurine/BCAA/glycine 

Glycine 

Cysteine/arginine 

Taurine/tyrosine/carnitine 

Lysine 

Tryptophan/GABA/Taurine 

Alanine/GABA 

Tryptophan 

Essential/amino/acids 

Isoleucine/leucine/valine 

Tryptophan/glycine 

Phenylalanine/tyrosine/tryptophan/methionine 

Isoleucine/tryptophan/methionine 

Tyrosine/histidine/essential/amino/acids 

Tryptophan/methionine 

BCAA/all essential amino acids 

 

 

 

 

 

 

 

Phenylalanine/tyrosine 

 

 

 

 

Arginine 

 

 

 

 

 

 

 

 

 

 

 

Non essential amino acids 

 

 

 

Serine/asparagine/leucine 

 

7. Summary: The nutrient revolution. 

The nutrient revolution is part of the whole revolution to “clean up” the internal environment. Drug abuse is the 

“acid rain” of the body. People’s internal environments are in terrible disarray through food additives, heavy 

metals and an inadequate balance of nutrients. However, in the use of sweeteners, consumption has moved from 

cyclamates - artificial chemicals - to sweeteners made from the nutrients aspartic acid and phenylalanine which 

can be digested and used by the body. In the use of salt we will soon switch to a useful nutrient salt made up of 

the amino acids ornithine and taurine. This shows the necessary basic pattern needed for food pollution clean up 

- artificial to natural synthetic compounds. Preservatives are becoming nutritious, additives often have 

nutritional value, and the pollution of the food environment is ceasing. 

 

However, compared to the massive research exploring the relationship between nutritional factors and the major 

killer diseases, there is considerably less research exploring the nutritional factors and mental illness. 
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“It is clear however that nutrition can powerfully influence cognition, emotion and behaviour. It is also clear 

that the effects of classical nutritional deficiency diseases upon mental function constitute only a small part of a 

rapidly expanding list of interfaces between nutrition and the mind” (Werbach, 1990). 

 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Section C.  Questions and Answers. 

 

Q. Where does the human body store B group vitamins? 

A.  In fluids - Blood, intracelluar and extracellular. 

 

Q. Are non meat-eaters at risk of vitamin B deficiencies? What is the risk of supplementing a diet with only one 

      B vitamin? What are the two most likely B vitamin deficiencies for such people? 

A. Yes. B group vitamins are synergistic, so a high level of one can reduce the availability of the others. Most  

     likely deficiencies are B2 and B12. 

 

Q. Describe an EAA. How many EAAs are there for humans? What is the effect if one EAA is undersupplied  

     relative to the others? 

A. An EAA is an Essential Amino Acid - one that the human body cannot synthesise. There are eight EAAs. An 

     undersupplied EAA reduces the availability of the others. 

 

Q.  A pregnant client presents with morning nausea. Which B group vitamin would you recommend? 

A.  B6 - Pyridoxine. 

 

Q.  A client presents with insomnia. Which amino acid would you recommend? 

A.  Tryptophan. 

 

Q. A client is taking antidepressants and wishes to reduce their intake. Which amino acids would you 

      recommend? 

A. Tryptophan/ phenylalanine/ tyrosine. 

 

Q.  A client, suffering from manic depression, asks for dietary management. Which amino acid would help with 

      the manic phase of the condition? 

A.  Tryptophan/ glycine. 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

Multiple Choice Questions:  

Complete the following questions in your own time. You will find the Answers below:  

1. A person suffering from “pellagra” is most probably deficient in: 

 (a) B6   (b) B1 

 (c) B2   (d) B3 

 

2. The client who feels awful in the morning, fades at 4.00pm. and needs coffee and biscuits or simple  

carbohydrate food and craves sugar is most probably suffering from: 

 (a) Alcoholism  (b) Diabetes 

 (c) Drug abuse  (d) Hypoglycaemia 

 

3. Select the least correct answer:  sugar, refined carbohydrates, alcohol, caffeine, tobacco and other stimulants 

are best avoided along with limited natural carbohydrates and sugars (in fruit and vegetables) for the person 

suffering from: 

 (a) Alcoholism  (b) Hypoglycaemia 

 (c) Blood pressure (d) Bulimia 

4. Identify which of the following is not a member of the B group of vitamins: 

 (a) Thiamine  (b) Pantothenic Acid 

 (c) Phenylalanine  (d) Pyroxidine 

5. Complete the statement:  Of the twenty two amino acids that make up body protein, humans are unable to 

synthesise: 

 (a) Five   (b) Six 

 (c) Eight   (d) Nine 
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6. Identify that which is a major deficiency of vitamin B1 (Thiamine): 

 (a) Beri Beri  (b) Scurvy 

 (c) Pellagra  (d) Pernicious Anaemia 

 

7. Identify the incorrect answer. To preserve good health by altering the concentration of substances that are 

normally present - vitamins, minerals, essential amino acids and fatty acids is called..... 

 (a)Orthomolecular medicine (b) Megavitamin therapy 

 (c) Alternative therapy  (d) Orthodox medicine 

 

8. Select the incorrect answer.  “Essential amino acids are used effectively for depression, stress, hypertension 

and anxiety, and include ...” 

 (a) Phenylalanine  (b) Tyrosine 

 (c) Tryptophan  (d) Alanine 

 

9. Complete the statement:  “Some nutritionists suggest that people on strict “vegan” diets suffer vitamin .... 

deficiencies causing the possibility of pernicious anaemia. 

 (a) Vitamin B12  (b) Vitamin B1 

 (c) Vitamin C  (d) Vitamin E 

 

10. Endogenous depression responds well to: 

 (a) Thymoleptics  (b) Meditation 

 (c) Hypnotherapy  (d) MAO Inhibitors 

 

11. Complete the statement:  “Clients who have been prescribed .... are requested not to consume alcohol and 

certain foods that contain tyramine.” 

 (a) Thymoleptics  (b) MAO Inhibitors 

 (c) Phenylalanine  (d) Tryptophan 

 

12. Complete the statement: “Precursors such as .... show beneficial results I the treatment of mild depression.” 

 (a) Thymoleptics   (b) MAO Inhibitors 

 (c) Tyrosine and Tryptophan (d) Tryptophan and Cortisone 

 

13. Which of the following should be avoided if suffering from a migraine? 

 (a) Ginkgo  (b) Ginger and garlic 

 (c) Cheese and alcohol (d) Fish and fish oils 

 

14. Complete the statement: “Vitamin B6 and B3, as well as magnesium, act as co-factors in the conversion of 

Tryptophan to serotonin and contribute to an improved ....” 

 (a) Memory  (b) Sleep cycle 

 (c) Level of relaxation (d) Endogenous depression 

 

Answers to the Multiple Choice Questions:  

1. d    2.d   3.c   4.c   5.c   6.a   7.d   8.d   9.a   10.a   11.b   12.c   13.c   14b  

 

--------------------------------------------------------------------------------------------------------------------------------------- 
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