NEUROTRANSMITTER SUPPORT PRODUCT CODE P0166,
MOOD/SLEEP SUPPORT P0167 (500 mg Vcaps);
P0169 (1000 mg Vcaps)

L-Tryptophan 500 - 1000 mg

Description
L-Tryptophan is an essential amino acid; therefore, it is not synthesized by the body and must be obtained
from the diet."”® In the brain, tryptophan is converted into the neurotransmitter serotonin,*"""? which
influences feelings of well-being, calmness, personal security, relaxation, confidence and
concentration."**”""'* Serotonin is also involved in maintenance of a healthy appetite.1’11 Some serotonin
is converted in the pineal gland to melatonin, which helps to regulate sleep pat’terns.1'11

Features & Benefits

*  Supports positive mood.
Supports healthy appetite.
Supports restful sleep and su1pports healthy sleep patterns.
Supports relaxed mood. #7114
Some evidence suggests that tryptophan may support ability to concentrate.
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Suggested Usage

As a dietary supplement, take 1-2 Vcaps® daily, preferably on an empty stomach at bedtime. For
intensive use, take up to 6 Vcaps® daily, in divided doses, as directed by a qualified health care
practitioner.

As a dietary supplement, take 1 tablet 1 to 3 times daily preferably on an empty stomach at bedtime, or
as directed by a qualified health care practitioner.

Allergen Checklist

Vcaps®: Contains no sugar, salt, yeast, wheat, gluten, soy, milk, egg, shellfish or preservatives.
Vegetarian/Vegan Product.

Tablet version: Contains no sugar, salt, yeast, wheat, gluten, soy, milk, egg, shellfish or preservatives.
Vegetarian/Vegan Product.

Cautions/Interactions

Although no reports have been published, it is possible that Trp, when taken in combination with
antidepressant drugs such as Selective Serotonin Reuptake Inhibitors (SSRIs), Serotonin-Norepinephrine
Reuptake Inhibitors (SNRIs), or MAO inhibitors as well as other serotonergic drugs (e.g.
dextromethorphan, meperidine and triptans) may contribute to a condition known as serotonin syndrome;
this syndrome is characterized by agitation, confusion, delirium, tachycardia, diaphoresis, and blood
pressure fluctuations.'®'?*  Additionally, Trp may increase the therapeutic and adverse effects of
products that increase serotonin levels, such as 5-HTP, S-adenosylmethionine (SAMe), and St. John's
wort."®%° Theoretically, Trp supplements may also interact with CNS depres,s,ants,.21 There is to note that
individuals with a history of kidney or liver conditions or those with a history of eosinophilia should use this
product only under the direction of a qualified healthcare practitioner.22 This product is not recommended
for pregnant or lactating women.”® At high doses, this product may cause fatigue and drowsiness.?

Created by Claudia Kelley, PhD, RD, CDE, CNSD, CCS 1/18/2011 page 1 of 4



Technical Summary

L-tryptophan (tryptophan; Trp) is a large aromatic (neutral) amino acid essential to human health. Trp is
the metabolic precursor of serotonin (a neurotransmitter), melatonin (a neurohormone), and nlacm
(vitamin B3). As a component of dietary protein, Trp is the least abundant amino acid in the diet.”’
Notable food sources include chocolate, oats, bananas, dried dates, milk, and cottage cheese; the best
sources are turkey, lamb, beef, tuna, or peanuts, which provide approximately 300mg Trp in 3o0z.
servrng Relative to other amino acids, only small amounts of Trp are needed to have a therapeutic
effect; an increase in dietary Trp increases the amount transported across the blood—brain barrler
Increase in the other amino acids transported by the same carrier reduces the transport of Trp As
dietary supplement, Trp has been avallable since the 50s and has since then been used by thousands of
Americans to promote well berng Clinical studies have found oral supplementation with various doses
of Trp may promote positive mood and mental outiook, 1457111431 support restful sleep patterns, and
possibly healthy appetlte " Emerging research also suggests that oral Trp may support ability to
concentrate.

Mechanisms Of Action

In the central nervous system (CNS), Trp primarily acts by increasing the synthesis of serotonin.
Serotonin in turn —when released into the synaptic clefts— affects mood, appetite, pain sensations, and
through its conversion into melatonin, promotes sleep 1 Additionally, concentrations of other
neurotransmitters, such as dopamine, norepinephrine, and beta-endorphin, may be influenced by the oral
administration of Try There is to note that serotonin itself cannot to pass the blood-brain-barrier, while
Trp is able to cross |t Hence, in order to increase CNS serotonin levels, the body depends heavily on
the availability of Trp.* After passing the blood-brain barrier, tryptophan (Trp) is converted to serotonin in
a 2-step process (see figure 1): while the first step requires the presence of NADH (a niacin-based
coenzyme), the second step requires assistance from pyridoxine. % Research has demonstrated that the
activity of L-amino acid decarboxylase is the rate-limiting enzyme in serotonin synthesrs

Clinical Applications

As a dietary supplement, Trp has been primarily advocated to support a positive mood and lift emotional
outlook, assist with restful sleeping pattern, as well as to support a normal appetite and desirable body
weight when combined with a healthy diet and exercise. Based on the currently available research the
oral application of 5-HTP may also be of value to promote cognitive function,’® and immune health.® The
majority of clinical research studies employed doses between 500mg - 3000mg taken in divided doses.

Complementary Products
Omega-3, Adrenal Cortisol Support™ or MetaboEnergetics™.

Label: Supplement Facts
Serving Size: 2 Vcap®

Or 1 tablet
Amount Per Serving % Daily Value
L-Tryptophan
(2-amino-3-indolylpropanoic acid) 1.0 g (1,000 mg) *

* Daily Value not established.

Vcaps® - Other Ingredients: Cellulose (capsule), Cellulose and Stearic Acid (vegetable source).
Contains no sugar, salt, yeast, wheat, gluten, soy, milk, egg, shellfish or preservatives. Vegetarian/Vegan
Product. Vcaps® is a registered trademark of Capsugel. This bottle contains an Ageless® oxygen
absorbing packet to ensure freshness. Do not eat packet.

Tablets - Other Ingredients: Cellulose, Stearic Acid (vegetable source), Croscarmellose Sodium,
Magnesium Stearate (vegetable source), Silica and Vegetable Coating. Contains no sugar, salt, yeast,
wheat, gluten, soy, milk, egg, shellfish or preservatives. Vegetarian/Vegan Product.
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Suggested Usage (Vcaps): As a dietary supplement, take 1-2 Vcaps® daily, preferably on an empty
stomach at bedtime. For intensive use, take up to 6 Vcaps® daily, in divided doses, as directed by a
qualified health care practitioner.

Suggested Usage (tablets): As a dietary supplement, take 1 tablet 1 to 3 times daily preferably on an
empty stomach at bedtime, or as directed by a qualified health care practitioner.

Formulated by doctors and clinical scientists exclusively for licensed healthcare practitioners.
Manufactured in an A-rated Good Manufacturing (GMP) Certified facility.

Caution: If you are pregnant/lactating or currently taking any antidepressant medications, please consult
your healthcare practitioner prior to use.

Warning - Keep out of reach of children. Pregnant/lactating women, those taking anti-depressant
medications (such as SSRI's or MAOI's), or those with liver disorders, consult a health care professional
before using this product. May cause drowsiness.

FIGURE 1 | Tryptophan to Serotonin conversion and biological action.
(http://www.psych.ndsu.nodak.edu/mccourt/Psy486/Biochemistry%

20and%20Neuropharmacology/5-HT%20synapses.JPG accessed SEROTONIN
03/29/2010)

(1) tryptophan is transformed to 5-HTP (catalyzed by tryptophan
hydroxylase) to 5-hydroxytryptamine (5HT, or serotonin) (catalyzed
by 5-hydroxytryptophan decarboxylase); (2) transport and storage
(blocked by reserpine, Res); (3) release of SHT by exocytosis;
corelease with a neuropeptide, e.g. neurotensin, NT; (4) binding to
a 5HT1 postsynaptic receptor (coupled to G protein and cAMP), or
to a SHT2 receptor (LSD is an agonist/antagonist);? (5) possible
binding to presynaptic receptors; (6) reuptake terminates 5HT
action (blocked by tricyclic antidepressant drugs such as
imipramine, Ima); (7) degraded by MAO.

REFERENCES

1. NN. L-Tryptophan. Monograph. Altern Med Rev. 2006;11(1):52-6.

2. Boman B. L-tryptophan: a rational anti-depressant and a natural hypnotic? Aust N Z J Psychiatry. 1988;22(1):83-97.

3. Esteban S, Nicolaus C, Garmundi A, et al. Effect of orally administered L-tryptophan on serotonin, melatonin, and the
innate immune response in the rat. Mol Cell Biochem. 2004;267(1-2):39-46.

4. Aan het Rot M, Moskowitz DS, Pinard G, Young SN. Social behaviour and mood in everyday life: the effects of
tryptophan in quarrelsome individuals. J Psychiatry Neurosci. 2006;31(4):253-62.

5. Bailara KM, Henry C, Lestage J, et al. Decreased brain tryptophan availability as a partial determinant of post-partum
blues. Psychoneuroendocrinology. 2006;31(3):407-13.

6. Schrocksnadel K, Wirleitner B, Winkler C, Fuchs D. Monitoring tryptophan metabolism in chronic immune activation. Clin
Chim Acta. 2006;364(1-2):82-90.

7. Murphy SE, Longhitano C, Ayres RE, et al. Tryptophan supplementation induces a positive bias in the processing of
emotional material in healthy female volunteers. Psychopharmacology (Berl). 2006;187(1):121-30.

8. Cavaliere H, Medeiros-Neto G. The anorectic effect of increasing doses of L-tryptophan in obese patients. Eat Weight
Disord. 1997;2(4):211-5.

9. Protein and Amino Acids, Chapter 2. In: Modern Nutrition in Health and Disease, 10th Ed. Shils ME, Shike M, Ross AC,
Caballero B, Cousins RJ, eds. 2006 Lipppincott Williams & Wilkins, Baltimore.

10. Miura H, Ozaki N, Sawada M, et al. A link between stress and depression: shifts in the balance between the kynurenine
and serotonin pathways of tryptophan metabolism and the etiology and pathophysiology of depression. Stress.
2008;11(3):198-209. Review.

Created by Claudia Kelley, PhD, RD, CDE, CNSD, CCS 1/18/2011 page 3 of 4



11. Frazer A, Hensler JG. Serotonin. Part Two, Intercellular Signaling, Chapter 13. In Basic Neurochemistry, Molecular,
Cellular and Medical Aspects, Sixth Edition. Siegel GJ, Agranoff BW, Fisher SK, Albers RW, Uhler MD, editors. 1999,
Lippincott Williams and Wilkins, Philadelphia.

12. Gibson GE, Blass JP. Nutrition and Brain Function. Part Five. Metabolism, Chapter 33. In Basic Neurochemistry,
Molecular, Cellular and Medical Aspects, Sixth Edition. Siegel GJ, Agranoff BW, Fisher SK, Albers RW, Uhler MD, editors.
1999, Lippincott Williams and Wilkins, Philadelphia.

13. Hudson C, Hudson SP, Hecht T, MacKenzie J. Protein source tryptophan versus pharmaceutical grade tryptophan as
an efficacious treatment for chronic insomnia. Nutr Neurosci. 2005;8(2):121-7.

14. Markus CR. Dietary amino acids and brain serotonin function; implications for stress-related affective changes.
Neuromolecular Med. 2008;10(4):247-58.

15. Mendelsohn D, Riedel WJ, Sambeth A. Effects of acute tryptophan depletion on memory, attention and executive
functions: a systematic review. Neurosci Biobehav Rev. 2009;33(6):926-52.

16. Riedel WJ, Klaassen T, Schmitt JA. Tryptophan, mood, and cognitive function. Brain Behav Immun. 2002;16(5):581-9.
Review.

17. Evers EA, van der Veen FM, Fekkes D, Jolles J. Serotonin and cognitive flexibility: neuroimaging studies into the effect
of acute tryptophan depletion in healthy volunteers. Curr Med Chem. 2007;14(28):2989-95. Review.

18. Messiha FS. Fluoxetine: adverse effects and drug-drug interactions. J Toxicol Clin Toxicol 1993;31:603-30.

19. Singhal AB, Caviness VS, Begleiter AF, et al. Cerebral vasoconstriction and stroke after use of serotonergic drugs.
Neurology 2002;58:130-3.

20. Bryant SM, Kolodchak J. Serotonin syndrome resulting from an herbal detox cocktail. Am J Emerg Med 2004;22:625-6.
21. Lieberman HR, Corkin S, Spring BJ. The effects of dietary neurotransmitter precursors on human behavior. Am J Clin
Nutr 1985;42:366-70.

22. Sullivan EA, Kamb ML, Jones JL, et al. The natural history of eosinophilia-myalgia syndrome in a tryptophan-exposed
cohort in South Carolina. Arch Intern Med 1996;156:973-9.

23. Devoe LD, Castillo RA, Searle NS. Maternal dietary substrates and human fetal biophysical activity. The effects of
tryptophan and glucose on fetal breathing movements. Am J Obstet Gynecol 1986;155:135-9.

24. Hartmann E, Spinweber CL. Sleep induced by L-tryptophan. Effect of dosages within the normal dietary intake. J Nerv
Ment Dis 1979;167:497-9.

25. Shapiro RE, Tepper SJ. The Serotonin Syndrome, Triptans, and the Potential for Drug—Drug Interactions. Headache
2007;47:266-9.

26. Newsholme EA, Blomstrandy E. Branched-Chain Amino Acids and Central Fatigue. J. Nutr. 2006; 136: 274S-276S.
27.Young LS, Stoll S. Proteins and Amino Acids. In: Contemporary Nutrition Support Practices. 2nd ed., Saunders, NY
2003: 94-104

28. Marz RB. Medical Nutrition from Marz. 2nd ed., Omni-Press, OR 1999: 95-98

29. Wurtman R, Hefti F, Melamed E. Precursor control of neurotransmitter synthesis. Pharmacological Reviews
1981;32:315-35.

30. Sainio EL, Pulkki K, Young SN. L-Tryptophan: Biochemical, nutritional and pharmacological aspects. Amino Acids
1996; 10:21-47

31. Shaw K, Turner J, Del Mar C. Are tryptophan and 5-hydroxytryptophan effective treatments for depression? A meta-
analysis. Aust N Z J Psychiatry 2002; 36:488-91.

32. Diksic M and Young SN. Study of the brain serotonergic system with labeled alpha-methyl-L-tryptophan. J Neurochem.
2001; 78(6): 1185-200.

33. Fernstrom MH and Fernstrom JD. Brain tryptophan concentrations and serotonin synthesis remain responsive to food
consumption after the ingestion of sequential meals. Am J Clin Nutr. 1995; 61:312-9.

34. Eiduson S, Yuwiler A, Eberle ED. The effect of pyridoxine deficiency on L-aromatic amino acid decarboxylase and tyrosine
aminotransferase in developing brain. Adv Biochem Psychopharmacol. 1972; 4: 63-80.

Created by Claudia Kelley, PhD, RD, CDE, CNSD, CCS 1/18/2011 page 4 of 4



