Serotonin
Also known as:
5-Hydroxytryptamine;  5-HT;  5HT

Description

Inhibitory Neurotransmitter - chemically Serotonin is a Monoamine.

Males generally have far higher (Brain) Serotonin levels than females [scientific research].

Biological Functions of Serotonin

Exogenous Serotonin affects the body in different ways to endogenous Serotonin.

Cardiovascular System


Serotonin can alleviate Hypotension (by increasing Blood Pressure) [caution:  excessive Serotonin exacerbates Hypertension].

Digestive System


Serotonin suppresses the Appetite.

Immune System


When the body's Basophils (in the bloodstream) and Mast Cells (in Connective Tissues) are antagonized by Antigens that are responsible for Allergies and Inflammation, they "burst" and release Serotonin (amongst other substances) as part of their defence response.


Serotonin released in response to Inflammation is involved in the sensation Pain associated with Inflammation.

Nervous System


Serotonin deficiency can cause Aggressiveness [scientific research - humans] [caution:  excessive Serotonin can cause Aggressiveness].


Persons afflicted with Alzheimer’s Disease generally exhibit low Serotonin levels (probably due to excessive conversion of Serotonin to 5-HIAA by Monoamine Oxidase Type A):


Persons afflicted with Anxiety are often deficient in Serotonin.


Insufficient production of Serotonin (or excessive destruction of Serotonin) is implicated in many cases of Depression.


Serotonin deficiency can cause Impulsiveness.


Serotonin is beneficial in the treatment of Insomnia (due to its ability to induce Sleep).


Serotonin can improve Mood [scientific research - humans:  Serotonin deficiency can cause impulsiveness and bad temper.  Violent criminals in prisons are very often found to be deficient in Serotonin].


Optimal Serotonin levels alleviate and prevent Obsessive Compulsive Disorder.


Serotonin is speculated to alleviate the symptoms of Tourette’s Syndrome (by opposing the stimulating effects of excessive stimulation of Dopamine D2 Receptors by Dopamine).

Sexual System - Female


Serotonin levels fall just prior to Menstruation.

Serotonin Enhances the Function of these Substances

Hormones


Serotonin facilitates the release of Human Growth Hormone (hGH).


Serotonin is a precursor for the production of Melatonin (via N-Acetyl-

Serotonin).

These Substances Enhance the Function/Formation of Serotonin

Amino Acids


5-Hydroxtryptophan (5-HTP) is the immediate metabolic precursor for endogenous Serotonin production.


S-Adenosylmethionine (SAM) is involved in the metabolic pathway that governs the conversion of Serotonin to Melatonin.

Enzymes


Aromatic L-Amino Acid Decarboxylase catalyzes the conversion of 5-

Hydroxytryptophan (5-HTP) to Serotonin.


N-Acetyl Transferase (NAT) is a cofactor for the conversion of Serotonin to N-

Acetylserotonin (the immediate precursor of Melatonin)

Amino Acids


Tryptophan is a precursor for Serotonin production, although only a small portion of dietary Tryptophan is utilized in manufacturing Serotonin.

Electromagnetic Radiation


Negative Ions decrease circulating Serotonin levels [excessive circulating Serotonin levels has several toxic effects - see below].

Foods


Honey contains precursors for Serotonin production.

Lactones


Parthenolide inhibits the secretion of Serotonin by Blood Platelets.

Minerals

Calcium affects Serotonin function.

Lithium stabilizes the transmission of Serotonin through the Central Nervous System.

Magnesium assists the function of Serotonin.

Pharmaceutical Drugs


Many Tricyclic Antidepressants (including Amitryptiline and Clomipramine

) increase Serotonin levels within the Brain by blocking the reuptake of Serotonin into Neurons (i.e. by functioning as  Non-Selective Serotonin Reuptake Inhibitors) [caution:  Tricyclic Antidepressants have numerous potentially toxic side-effects and contraindications].


Monoamine Oxidase (MAO) Inhibitors can double the Brain's Serotonin content within an hour (by inhibiting the breakdown of Serotonin by the MAO enzyme) [caution:  Pharmaceutical MAO Inhibitors have numerous serious contraindications and toxic side-effects].


Selective Serotonin Reuptake Inhibitors (SSRIs) such as Prozac inhibit the reuptake of Serotonin into Receptors.


Sibutramine inhibits the reuptake of Serotonin.


Venlafaxine (a relatively new type of Pharmaceutical Antidepressant) inhibits the reuptake of Serotonin into Neurons.

Smart Drugs


5-HT3 Antagonists (eg. Ondansetron and Zatosetron) bind to 5-HT3 Receptors (a specific sub-type of Serotonin Receptor located on Cholinergic Neurons in the Brain) and block their ability to receive Serotonin, thereby blocking Serotonin's normal inhibitory function on Nerve Impulses and subsequently preventing Serotonin from inhibiting the release of Acetylcholine.


Gamma-Hydroxybutyric Acid (GHB) increases Brain levels of Serotonin [scientific research] [caution:  GHB is outlawed in many regions].


Hydergine increases Serotonin levels in the Brain.


Idebenone protects the Brain from the toxic effects of Serotonin deficiency [scientific research - animals].


Vinpocetine increases the Brain's turnover of Serotonin.

Sterols


Cholesterol increases the number of Receptors within the Brain for Serotonin.

Vitamins


Vitamin B6 is a cofactor for the endogenous conversion of 5-

Hydroxytryptophan to Serotonin [scientific research - monkeys:  supplemental Pyridoxine Phosphate increases the synthesis of Serotonin from 5-HTP by up to 60%].

These Herbs Enhance the Function of Serotonin


Ginsengs enhance the body's metabolism of Serotonin.


Passion Flower maintains normal Serotonin levels within the body (by inhibiting the manufacture of Monoamine Oxidase).


Saint John’s Wort increases the Brain’s content of Serotonin (Saint John’s Wort functions in a similar fashion to Selective Serotonin Reuptake Inhibitors (SSRIs) such as Prozac in that it inhibits the reuptake of Serotonin by 5-

Hydroxytryptamine Receptors (i.e. by Serotonin Receptors) - this mechanism is partially responsible for Saint John’s Wort’s ability to alleviate Depression [scientific research].

These Herbs Reduce Serotonin Levels


Feverfew inhibits the secretion of Serotonin by Blood Platelets (due to the Parthenolide content of Feverfew) [scientific research - humans].

These Substances Interfere with Serotonin

Enzymes

Monoamine Oxidase Type A (MAO-A) converts Serotonin to 5-Hydroxyindole Acetaldehyde.

Neurotransmitters


Gamma Aminobutyric Acid (GABA) inhibits the release of Serotonin (by binding to and activating GABAb Receptors).

Amino Acids


Excessive Phenylalanine levels can cause depletion of Serotonin.

Electromagnetic Radiation


Excessive exposure to Positive Ions can increase Serotonin levels excessively.

Pharmaceutical Drugs


GABAb Receptor Agonists inhibit the release of Serotonin (by binding to and activating GABAb Receptors).

Recreational Drugs


Although Catecholamine-like Psychedelic Drugs structurally resemble the Catecholamines, their Psychedelic effects are exerted by changes in the neurotransmission of Serotonin (which results in LSD-like effects):

-
Specifically, Catecholamine-like Psychedelic Drugs function as high-

affinity partial agonists of 5-HT2 (Serotonin 2 Receptors).


Ecstacy causes the release of large amounts of Serotonin from Axons in the forebrain, subsequent acute depletion of Serotonin and destruction of Serotonin-

using Neurons [scientific research - animals].


LSD causes its hallucinogenic effects by binding to 5-Hydroxytryptamine (Serotonin) Receptors, blocking their ability to receive Serotonin (and subsequently preventing Serotonin's normal inhibition of Acetylcholine).

Toxic Effects of Excessive Serotonin Production

Aging & Life Extension


A high Serotonin:Norepinephrine ratio accelerates the Aging Process.

Cardiovascular System


Excessive circulating Serotonin can increase Blood Pressure, leading to Hypertension.


Excessive circulating Serotonin can constrict the Blood Vessels.

Nervous System


Excessive activity of Serotonin on 5-HT3 (Serotonin) Receptors located on various Cholinergic Neurons may cause excessive inhibition of the Stimulatory Neurotransmitter - Acetylcholine [although optimal Serotonin levels are necessary to prevent over-activity Acetylcholine's stimulatory functions].


High Serotonin levels can increase Aggression.


The onset of Migraine is associated with excessive release of Serotonin from Platelets (which constricts the Blood Vessels) and the subsequent Headache that accompanies Migraines is associated with a decrease in Platelet and serum Serotonin (which causes dilation of Blood Vessels).


Serotonin increases the body's sensitivity to Pain.

Respiratory System


Serotonin can cause the bronchospasms that are implicated in Asthma.

Bioavailability (of Exogenous Serotonin)

Exogenous (administered via the diet or injection) Serotonin increases circulating Serotonin levels - it stimulates the gastrointestinal and bronchial smooth Muscles, afferent Nerve Endings, Ganglion Cells and Adrenal Medullary Cells.


Exogenous Serotonin does NOT cross the Blood-Brain Barrier and is incapable of affecting Neurons in the same manner as Serotonin produced within the body (endogenous Serotonin).

Chemically, Serotonin is classifed as an Indole Alkaloid.
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