Norepinephrine
Also known as:
NE;  Noradrenaline;  Levarterenol

Description

Catecholamine Stimulatory Neurotransmitter that is chemically similar to Adrenaline.

Beneficial Biological Functions of Norepinephrine

Norepinephrine possesses Life Extension potential:

-
A high ratio of Serotonin/NE accelerates the Aging Process.

-
A low ratio of Serotonin/NE slows down the Aging Process.

Immune System

NE stimulates the release of Hormones that provide the Thymus Gland with correct instructions.

Metabolism

NE alleviates Obesity (by stimulating the body's Brown Adipose Tissue to utilize other Adipose Tissue in the production of Energy).

Nervous System

Norepinephrine is produced and secreted by the Adrenal Medulla.


Norepinephrine controls the Adrenergic Nervous System (a component of the Autonomic Nervous System).


Age related decline in NE levels are associated with Age Related Memory Decline.


Persons afflicted with Alzheimer's Disease usually have insufficient Norepinephrine in their Brains [scientific research - humans].

NE depletion can cause Apathy.


NE suppresses Appetite.


NE stimulates Beta-1 Adrenergic Receptors.


NE stimulates Beta-2 Adrenergic Receptors (although NE has less affinity with these Receptors than does Adrenaline).

NE is involved in Moods (due to its central role in the excitatory drives associated with mood and Emotion).


NE deficiency is a major cause of Depression.


NE enhances Learning.


NE enhances Memory.

Norepinephrine helps to minimize the sensation of Pain:

-
Norepinephrine travels via a descending pathway that originates in the Locus Coeruleus of the Medulla of the Brain and terminates in the Dorsal Horn of the Spinal Cord to inhibit the release of Substance P (the Neuropeptide that initiates Nerve Impulses relating to Pain).

Sexual System

NE increases Sexual Desire.

Norepinephrine Enhances the Function of these Substances

Hormones

NE is the immediate precursor of Adrenaline:

NE is required for the release of human Growth Hormone (hGH).


Norepinephrine stimulates the release of Luteinising Hormone Releasing Hormone (LHRH) from the Hypothalamus.


The nightly production of Melatonin occurs primarily as a result of NE release from postganglionic sympathetic Neurons that terminate in the Pineal Gland:

-
Following its release from these Neurons, Norepinephrine interacts with Adrenergic Receptors which (via a specific G-Protein) in turn activate Adenyl Cyclase in the Membrane of Pinealocytes (Cells of the Pineal Gland).

-
Activation of Adenyl Cyclase in the Pineal Gland increases the intracellular production of Cyclic AMP (cAMP) which then activates the N-

acetyl Transferase (NAT) enzyme (a precursor for Melatonin synthesis from N-acetyl Serotonin).

-
Approximately 85% of Melatonin produced in the Pineal Gland occurs as a result of Norepinephrine activating Beta-Adrenergic Receptors and approximately 15% occurs as a result of activation of Alpha-Adrenergic Receptors.

These Substances Enhance the Production or Release of Norepinephrine

Coenzymes - Electron Transport System

Nicotinamide Adenine Dinucleotide (NAD) is essential for maintaining proper levels of Norepinephrine in the Synapses of Neurons:

-
After Norepinephrine crosses the Neuron's Synapses it loses one electron to form oxidized Norepinephrine.  In the presence of NAD, this oxidized Norepinephrine then re-converts back to active Norepinephrine.  If there is a deficiency of NAD, the oxidized Norepinephrine loses another electron to irreversibly form Noradrenochrome.

-
NADH increases the production of Norepinephrine within the Brain.

Enzymes

Decarboxylases are required for the manufacture of NE.

Alkaloids

Yohimbine increases blood levels of Norepinephrine [scientific research - Yohimbine increases serum NE levels by up to 66%].

Amino Acids

Phenylalanine is a precursor for the endogenous production of Norepinephrine.


Tyrosine is a precursor for the endogenous production of Norepinephrine.

Environmental Factors

Regular Exercise increases the production of Norepinephrine.

Methylxanthines

Caffeine increases Norepinephrine synthesis and release within the Brain [scientific research - animals].

Minerals

Calcium affects the function of NE.


Copper is a cofactor for the Dopamine Beta-Hydroxylase enzyme (that catalyzes the conversion of Dopamine to Norepinephrine).

Organic Acids

Fumaric Acid stimulates the activity of the Dopamine Beta-Hydroxylase (that catalyzes the conversion of Dopamine to Norepinephrine).

Pharmaceutical Drugs

Many Tricyclic Antidepressants (including Amitryptiline, Desipramine and Imipramine) increase Norepinephrine levels within the Brain by blocking the reuptake of Norepinephrine into Alpha-1 Adrenergic Receptors (i.e. by functioning as Norepinephrine Reuptake Inhibitors), thereby increasing the availability and effects of NE [caution:  Tricyclic Antidepressants have numerous potentially toxic side-effects and contraindications].

Sibutramine inhibits the reuptake of Norepinephrine.


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

Smart Drugs

Deprenyl totally inhibits the destruction of Norepinephrine by Monoamine Oxidase Type B (MAO-B):

-
Deprenyl blocks the re-uptake of NE from the Synapses between Neurons into the Storage Sites within Neurons (thereby increasing the level of Norepinephrine in its active state within the Synapes) - Deprenyl could therefore be described as a Norepinephrine Re-Uptake Inhibitor.

Idebenone enhances the endogenous production of Norepinephrine (by facilitating the cellular uptake of Tyrosine).


Vinpocetine increases the Brain's turnover of Norepinephrine.

Vitamins

Vitamin C is a cofactor for the conversion of Dopamine to Norepinephrine by Dopamine Beta-Hydroxylase (it is converted to its Dehydroascorbic Acid form during this metabolic process).

These Herbs Enhance the Function of Norepinephrine

Ginkgo biloba stimulates the release of Norepinephrine within the body [scientific research].


Ginsengs increase the body's Norepinephrine production when the body is under Stress [scientific research].

These Substances Interfere with or Block Norepinephrine

Enzymes

Monoamine Oxidase Type A (MAO-A) causes the breakdown (oxidation) of Norepinephrine to Dihydroxymendalic Acid [this activity is essential to keep Norepinephrine levels in check, however excessive MAO production can over-deplete Norepinephrine].

Flavoproteins

If Nicotinamide Adenine Dinucleotide (NAD) deficiency exists, Norepinephrine is oxidized to irreversibly form Noradrenochrome.

Neurotoxins

DSP-4 causes long-lasting depletion of Norepinephrine by damaging Noradrenergic Neurons.

Neurotransmitters

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

Alkaloids

Cocaine causes depletion of Norepinephrine due to its over-stimulation of the Central Nervous System causing the sudden release and non-replacement of the body's reserves of NE.

Amino Acids

Tyramine causes over-stimulation of the Adrenal Glands, resulting in depletion of the body's Norepinephrine reserves.

Pharmaceutical Drugs - Amphetamine Derivatives

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


Ritalin causes the sudden release of stores of NE and subsequent depletion and deficiency.

Recreational Drugs

Amphetamine causes the Brain to release NE and to block the recycling of NE, resulting in the high concentration of NE in the Synapses between Neurons that is responsible for the stimulatory effects of Amphetamine [however long term or excessive usage of Amphetamine causes NE depletion due to the large amounts of NE that are released but not replaced].

These Ailments Cause the Depletion of Norepinephrine

Adrenal Glands

Continual Stress causes the over-production of NE and its subsequent depletion.

Aging Process

The body's supplies of Norepinephrine decline in tandem with the Aging Process:

-
The number of Neuron Receptors for NE decline with the progression of the Aging Process.

-
The conversion of nutrients into NE declines with Age.

Metabolism

Hypoglycaemia causes NE deficiency.

Toxic Effects of Excessive NE Production

Cardiovascular System

Chronically elevated Norepinephrine levels can induce abnormal Blood Clotting (increasing the possibility of Thrombosis and Heart Attack).

Nervous System

Excessive NE production causes Schizophrenia.
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