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The calming protein 
Women's World by Dr Nor Ashikin Mokhtar

Tryptophan is an amino acid that 
brings feelings of calm, relaxation 
and sleepiness.

 L -TRYPTOPHAN is one of the 10 
essential amino acids the body cannot 
synthesise on its own. As a result, L-
tryptophan must be part of your diet.

It has wide-ranging effects and is a 
critical component of a multitude of 
essential metabolic functions and has 
been utilised for both research and 
clinical purposes.

Among the primary functions of tryptophan are protein, kynurenine and serotonin synthesis.

Protein synthesis

 The main purpose of tryptophan in the human body is as a protein synthesis constituent.

Tryptophan is relatively less available as it has the lowest concentrations among the amino acids. 
Thus, it is thought to play a rate-limiting role during protein synthesis.

Kynurenine synthesis

 After protein synthesis, the second most prevalent tryptophan metabolic pathway is for 
kynurenine synthesis, which accounts for approximately 90% of tryptophan catabolism.

Kynurenine is a principal component in the synthesis of a number of metabolites, but most 
importantly, it is the precursor of quinolic and kynuerinic acids. Each of these metabolites has the 
potential to affect other neurotransmitters.

Kynurenine is also known to act as an ultra-violet (UV) filter that protects the retina of the eye from 
UV damage.

With age, the effectiveness of this protection deteriorates, thus contributing to the normal changes 
in fluorescence and colouration of the lens that interfere with visual function, and may, in some 
individuals, play a role in cataract formation.

Interestingly, tryptophan can help prevent niacin (vitamin B3) deficiency.

Tryptophan can act as a substrate for the synthesis of niacin through the kynurenine/quinolinic 
acid pathway. A small amount of the tryptophan we get in our diet (about 3%) is converted into 
niacin by the liver.

This conversion can help prevent the symptoms associated with niacin deficiency when dietary 
intake of this vitamin is low.

However, this is a less efficient use of tryptophan as approximately 60mg of tryptophan are 
necessary to generate a single milligram of niacin.



Raising serotonin levels

Nearly 95% of mammalian serotonin is found within the gastrointestinal tract.

However, only 3% of dietary tryptophan is used for serotonin synthesis throughout the body.

Serotonin synthesis is the most important pathway of tryptophan metabolism. Only approximately 
1% of dietary tryptophan is utilised for synthesis of serotonin in the brain.

Because tryptophan can elevate serotonin levels, it has been used in the treatment of many 
conditions, most notably sleep disorders, depression and anxiety.

Furthermore, several clinical studies have shown some preliminary evidence of L-tryptophan’s 
efficacy for the treatment of psychiatric disorders, particularly when combined with other 
therapeutic drugs.

Melatonin synthesis

Through the tryptophan/serotonin pathway, the hormone melatonin is produced. Melatonin 
regulates diurnal rhythms and plays a role in the immune and reproductive systems, as well as 
gastrointestinal motility and digestive processes.

At night, during periods of darkness, the pineal gland actively secretes melatonin to induce both 
neural and endocrine effects that regulate the circadian rhythm of sleep patterns, behaviour and 
physiology.

Other metabolic functions

Tryptophan, through serotonin synthesis, is also involved in modulation of the endocrine system 
and cortisol, as well as growth hormone and prolactin.

Tryptophan also influences other central nervous system compounds and neurotransmitters. 
Following oral dosing of tryptophan, dopamine, norepinephrine, and beta-endorphin have been 
shown to increase.

Vitamin B6, folic acid, vitamin C, iron and magnesium are necessary for tryptophan metabolism. In 
addition, phenylalanine and tyrosine compete with tryptophan for absorption. Because of this, 
some healthcare practitioners are of the opinion that food sources of tryptophan do not cause a 
significant enough increase in blood levels of tryptophan to produce therapeutic results.

Therefore, tryptophan must be taken as a supplement to increase its blood levels.

What are the deficiency symptoms for tryptophan?

As an essential amino acid, tryptophan deficiency may cause symptoms characteristic of protein 
deficiency, which include impaired growth and weight loss.

When combined with dietary niacin deficiency, lack of dietary tryptophan may also cause pellagra, 
the classic niacin deficiency that is characterised by the “4 Ds”– dermatitis, diarrhoea, dementia 
and death.

Fortunately, this is a rare condition in developed countries, and cannot occur simply because of 
lack of tryptophan.

Lack of tryptophan may lead to low levels of serotonin. Low serotonin levels are associated with 
depression, anxiety, irritability, impatience, impulsiveness, obsessive compulsive disorders, 
inability to concentrate, weight gain, overeating, carbohydrate cravings, poor dream recall, 
nightmares and insomnia.



Other health conditions that require special emphasis on tryptophan in the prevention and/or 
treatment are premenstrual syndrome, senile dementia and Tourette’s syndrome.

Tryptophan is available as a dietary supplement as a sleep aid and in elevation of mood. These 
effects, as demonstrated by some clinical studies, may be related to the role of tryptophan in 
serotonin synthesis. 5- hydroxytryptophan may be used in the treatment of epilepsy and 
depression.

Fortunately, tryptophan is found in nearly all common foods that contain protein, but in smaller 
amounts compared to the other essential amino acids.

Good dietary sources for this amino acid are turkey, chicken, tuna, shellfish, red meat, eggs, dairy 
products, soy protein, nuts and legumes.

In summary, tryptophan is one of the less abundant essential amino acids in the human body, but 
fortunately, only a small percentage is needed for the various metabolic pathways.

Therefore, minimum tryptophan intake is required in order to regulate various physiological 
functions.

Turkey does have the makings of a natural sedative as it is a source of tryptophan. This may be 
the one of the reasons why so many of us just want to take a nap on Thanksgiving!
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