When Neurotransmitters Are Depleted, What Happens To Our Bodies? 

Any type of Stress causes the OPIOID levels to diminish. This creates a sense of urgency in an individual. A person also becomes irritable, easily angered, easily loosing their temper. Many people find relief from these feelings from an artificial opioid that is released by Alcohol or other drugs. 
Low OPIOID levels automatically causes an increase in DOPAMINE release. This causes a feeling of alertness and anxiety. Continued Dopamine release causes emotional fatigue. When Dopamine is released, it is exactly the same chemical response as that following a small cocaine use. (The greatest natural Dopamine release happens at the moment of sexual climax.) Low OPIOID levels also causes the lowering of the GABA levels. When this occurs, feelings of anxiety, insecurity and unexplained panic are felt. The most obvious feeling is deep Depression. 

Low GABA levels cause an increase in NOREPINEPHERIN release. This encourages quick, emotional response like anger and discourages slower, deliberate (logical) thinking. High NOREPINEPHERIN causes ADRENALINE to be released, which causes the heart to beat both faster and harder and causes red corpuscle reserves to be placed in the blood stream. It causes energy sources, nutrients, and oxygen to be diverted from functional organs straight to the muscles. Here is where High Blood Pressure, Strokes and damage to a number of pressure sensitive organs occurs. (The continued diversion of oxygen and nutrition from the functional organs causes them to become diseased.) 

Low GABA levels causes a decrease in SEROTONIN levels which makes sleep difficult to impossible. Such a person also exhibits feelings of irritability and a lack of rational emotion. The SEROTONIN reduction further pushes the OPIOID levels lower. Thus, the Stress Cycle repeats with continually increasing intensity. 


The Stress Cycle figure, above, shows the portion of the central nervous system, which applies in the case of stress. The subsystems shown are an essential part of man and have been used over the years to produce (among others) the psychophysiological mechanisms necessary for man to defend himself. 
In the stress cycle "feedback" loop, the following reactions occur, all of which are obviously useful to a person threatened by a predator or a mortal enemy. However, they are harmful to the modern person under long term stress as exemplified by the [bracketed] statements : 
* Stress causes the opioids (endorphin, enkephalin, etc.) levels to diminish. The lower opioids levels create a sense of urgency. This sense of urgency is usually expressed as the need to respond to certain physical demands, e.g., if one drinks a couple of quarts of iced tea at 10:00 in the evening, he or she will usually awaken in the middle of the night with a very strong sense of urgency. As soon as the body's need has been taken care of, the sense of urgency goes away. 
If the sense of urgency is initiated by continuing stress and there is no way to relieve it, the stress "signal" goes from the opioids to GABA to Norepinephrine to Serotonin to Opioids to, etc. And, a loop occurs. Consequently, there is a continued diminishing of the chemicals until the system's control of emotions is lost. [The individual first becomes irritable, easily angered and finds him or herself suffering from easy loss of temper. Many find relief in the artificial opioid released by alcohol, tetrahydroisoquinoline, and thus become alcoholics. Others turn to opiates such as heroin, morphine, etc. Some find relief in carbohydrate bingeing. Most, rather noisily, just ruin their careers and their marriages.] 
* The lowering of the opioids causes an increase in dopamine levels and a decrease in GABA levels. This produces a combination of alertness and anxiety. [The so called adrenaline rush is in large part the feeling of exhilaration caused by the dopamine release. It is exactly the same chemical response as that following a small cocaine use. (i.e. cocaine use causes dopamine to be released in larger amounts than the body requires for normal functioning such as sexual climax or appreciation of beauty.) Continual extra dopamine release causes emotional fatigue which can become debilitating. It can also lead to anhedonia, in which case, he or she can no longer enjoy beauty, music, or even love, in the extreme case. Continuous anxiety from GABA reduction can lead to depression and feelings of inadequacy.] 
* The lowering of the GABA levels causes the norepinephrine levels to increase and serotonin to decrease. The increase in norepinephrine causes adrenaline to be released and the reduction of serotonin makes sleep difficult to impossible. [It is important to note that serotonin is a sleep enabling neurotransmitter, not a sleep inducing one. A lack of serotonin makes sleep very hard to achieve. Once the serotonin becomes available, the body demands the sleep it now badly needs. When this has been done the person feels rested and Fully refreshed. However, if the stress feedback continues, the lack of sleep can cause a great deal of damage to the body.] 
* The increased norepinephrine encourages a quick, emotional response (e.g. anger) and discourages slower, deliberate (logical) thinking. [The anger released by the lack of the opioids is triggered more rapidly in the presence of the norepinephrine.] 
* The adrenaline release causes the heart to beat both faster and harder and causes red blood cell reserves to be placed in the blood stream. It causes energy sources, nutrients, and oxygen to be diverted for use by the muscles. This deprives functional organs such as the liver, the digestive tract, etc., from their needed resources. This results in the person being able to make an almost super human (though perhaps illogical) physical response to the threat. [When the heart is required to beat faster and harder over long periods of time, the illness commonly known as High blood pressure usually follows. Unfortunately, this condition is usually not reversible. In the extreme case, this condition can cause strokes and damage to a number of pressure sensitive organs and passages. It can also cause damage to the heart. Further, the continual diversion of oxygen and nutrition from the essential organs causes those organs to become diseased.] 
* The norepinephrine increase causes the serotonin levels to decrease. This makes sleep difficult or impossible. The serotonin reduction further modulates the opioids downward. The cycle therefore repeats with continually increasing intensity. 
Decades of university research have been required to find the means by which the "cycle" is kept from repeating over and over. If this cycle were not brought under control grave illness would obviously occur as is does when we are under unrelenting stress. As early as 1928, Dr. Hans Selye's research showed that when stress is long term in nature, the "stress management chemicals" (as he called them), which enable the body to maintain control, are depleted. Ultimately, the correction can no longer be made. Selye showed that once these chemicals are totally depleted, the subject dies! 
The last 20 years of research by many notable scientists such as Dr. Gerald Kozlowski, Dr. Terry Neher, and Dr. M. L. Barbaccia found that the stored metabolites can be replaced from normal diet, but only very slowly. They further found that the slowness was not due to a "lack of production facility" but rather a "lack of raw materials". While the quantities required vary from one individual to another, getting these additional nutrients from food is generally difficult. The average person would require several pounds of exotic fish, a quart of milk, and a variety of other high cholesterol and high fat content foods daily. 
Thus, condensed supplementation is required to allow replacement of the necessary metabolites during modern times of continuing stress. This can be done by taking each of the individual supplements individually or by taking a single capsule containing all of them. An example of the latter is beCALM'dª (patented and other patents pending). 
Whether through numerous single component capsules or the patented "all in one" capsule formulation, the supplements must contain: d/l-phenylalanine and l-glutamine in combination with Vitamin A, Vitamin B6, Calcium, Magnesium, and Chromium, and Folic Acid in proper proportions. This formulation of amino acids, vitamins, and minerals, has been shown to enhance the opioids, GABA, dopamine, norepinepherine, and serotonin availability. 
Particular emphasis must be made that in the original beCALM'd, a large amount of d-phenylalanine was used to inhibit the opioid destruction enzyme, enkephalinase. This was done as the principal opioid precursors were so expensive as to be very cost prohibitive. A new discovery (patent pending) found that a small amount of d/l-phenylalanine combined with requisite amounts of folic acid provide the precursors necessary to increase the opioid supply by up to 500%. Thus, the opioid shortage is normalized rather than controlled by patient demand (PRN.) 
Inspection of The Stress Cycle shows how such action works. This having been done, the human is able to withstand a great deal of modern constant stress without suffering the effects described above. 
CONCLUSION: Today's preferred treatment of stress related disease is not a new miracle drug or even significant life-style changes. (The latter often cause more stress than they cure.) It is nutritional supplementation with common items we all consume every day. . . but not in large enough quantities. For instance, the primary ingredient in NutraSweet is l-phenylalanine. It is found in fish and algae's in the d/l form. L-glutamine is found in certain fish, (e.g. mackerel). Vitamin A is found in fish liver oil, carrots, and diary products. Vitamin B6 is found in liver, eggs, and diary products. Magnesium is found in many fruits and nuts. Calcium is found in a wide variety of diary products. Chromium is found in shellfish and corn oil. And, l-tryptophan is found in milk, cheese, ham, and turkey. If one were to eat the quantities of the above foods that are required to handle modern continual stress, he would become obese in very short order and would probably have cholesterol and triglyceride counts that would be life threatening. 
The concentrated nutritional supplementation is generally water soluble and to take too much is a practical impossibility. Thus, this type of nutritional supplementation is perhaps the most safe, practical means of managing this century's new form of stressors. 
The highly stressed individual needs the above nutrition to survive. As a benefit he will

be healthier and, because he is not on one emotional binge after another, happier. 


The Ingredients of the beCALM'dSolution
	Supplement Facts: 
Serving Size 1 Capsules / Serving Per Container 90

	Each Capsule Contains:
	Amount Per Serving
	%USRDA

	5HTP (natural l tryptophan)
	5mg
	* for daily value

	Calcium (from Calcium Chelate/ carbonate)
	50 mg
	6

	Magnesium (from Magnesium Chelate/ oxide)
	25 mg
	6

	Vitamin B-6 (as Pyridoxal-5- Phosphate)
	1 mg
	50

	Folic Acid (as Folacin)
	0.1 mg
	12

	L-Glutamine
	150 mg
	*

	DL-Phenylalanine
	300 mg
	*

	Neuro Transmitter
	Primary Functions
	Deficiencies
Result In
	Supplements
Required
	Foods In Which Found

	Serotonin
	Emotional stability
	Lack of rational emotion; feelings of irritability; sudden unexplained tears; sleep problems.
	Calcium
Magnesium
Chromium
Vitamin A.
	Turkey
Ham
Milk
Cheese

	GABA
	Staying Calm
	Free floating anxiety; fearful, insecure feelings; feelings that things are closing in around you; unexplained panic.
	L-Glutamine 

Vitamin B6
	Fish
(especially mackerel)
Wheat Bran

	Enkephalins
	Psychological pain relief
	Feelings of incompleteness; lack of fulfillment; feelings of inferiority or inadequacy; never feels "equal"
	D-Phenylalanine
Vitamin b6
Folic Acid
	Fish & algae
Wheat Germ
Green Leafy Vegetables
Egg Yolks

	Dopamine
	Pleasure, Reward
Good Feelings
Towards Others.
Maternal and
Paternal Love.
	Anhedonia: no pleasure in life world looks colorless; inability to "love"; no remorse about personal behavior.
	L-Phenylalanine 

Vitamin B6
	Fish and Algae
Blackstrap Molasses

	Norepinephrine
	Arousal
Energy
Drive
	Lack of ambition
Lack of drive
Lack of energy
Depression
	L-Phenylalanine 

Vitamin B6
	Fish and Algae
Beef Liver
or Kidney


	The AMORYN Formula 

AMORYN has been scientifically formulated to boost mood using the latest advances in the fields of psychology, nutrition and neuroscience. 

AMORYN contains only USP Pharmaceutical Grade vitamins to ensure purity, and herbal extracts standardized for maximum potency. 

The daily dose of AMORYN is 1-4 capsules. The recommended starting dose is two capsules, which can be increased to three or four capsules after two weeks. Each capsule of AMORYN contains: 


	Hyperforin
from 450mg Hypericum perforatum
(St. John's wort) extract (aerial portion) standardized to 5% hyperforin, .3% hypericin
	22.5 mg
	Hyperforin, the active ingredient in St. John's wort, acts as a reuptake inhibitor of the brain's natural "feel good" chemical messengers: serotonin, norepinephrine, dopamine & GABA. Hyperforin increases the amount of these chemicals available to the nerve cells in the brain. AMORYN contains the same hyperforin-rich St. John's wort extract that is prescribed in Europe for depression and anxiety. Learn more...

	5-HTP
(5-hydroxytryptophan)
from Griffonia simplicifolia extract
	25 mg
	5-HTP is used by the brain to make serotonin, the brain's natural "feel good" chemical. By increasing serotonin levels, 5-HTP promotes a positive outlook. Learn more...

	B Vitamins
B6
B12
Folate
	
20 mg
60mcg
400mcg
	B vitamins provide nutritional support for mood-related pathways. B6, B12 and Folic Acid allow your brain to produce extra SAM-e, a proven natural antidepressant used in Europe for over 20 years. SAM-e is crucial to maintaining proper levels of serotonin, dopamine and norepinephrine. Buying SAM-e is expensive (over $100/month) but AMORYN allows your brain to produce it naturally by providing extra B6, B12 and Folic Acid. Learn more...


Table of Neurotransmitters 

	Transmitter Molecule
	Derived From
	Site of Synthesis

	Acetylcholine
	Choline
	CNS, parasympathetic nerves

	Serotonin
5-Hydroxytryptamine (5-HT)
	Tryptophan
	CNS, chromaffin cells of the gut, enteric cells

	GABA
	Glutamate
	CNS

	Glutamate
	 
	CNS

	Aspartate
	 
	CNS

	Glycine
	 
	spinal cord

	Histamine
	Histidine
	hypothalamus

	Epinephrine 

synthesis pathway
	Tyrosine
	adrenal medulla, some CNS cells

	Norpinephrine 

synthesis pathway
	Tyrosine
	CNS, sympathetic nerves

	Dopamine 

synthesis pathway
	Tyrosine
	CNS

	Adenosine
	ATP
	CNS, periperal nerves

	ATP
	 
	sympathetic, sensory and enteric nerves

	Nitric oxide, NO
	Arginine
	CNS, gastrointestinal tract


Many other neurotransmitters are derived from precursor proteins, the so-called peptide neurotransmitters. As many as 50 different peptides have been shown to exert their effects on neural cell function. Several of these peptide transmitters are derived from the larger protein pre-opiomelanocortin (POMC). Neuropeptides are responsible for mediating sensory and emotional responses including hunger, thirst, sex drive, pleasure and pain. 
Synaptic Transmission

Synaptic transmission refers to the propagation of nerve impulses from one nerve cell to another. This occurs at a specialized cellular structure known as the synapse--- a junction at which the axon of the presynaptic neuron terminates at some location upon the postsynaptic neuron. The end of a presynaptic axon, where it is juxtaposed to the postsynaptic neuron, is enlarged and forms a structure known as the terminal button. An axon can make contact anywhere along the second neuron: on the dendrites (an axodendritic synapse), the cell body (an axosomatic synapse) or the axons (an axo-axonal synapse). 

Nerve impulses are transmitted at synapses by the release of chemicals called neurotransmitters. As a nerve impulse, or action potential, reaches the end of a presynaptic axon, molecules of neurotransmitter are released into the synaptic space. The neurotransmitters are a diverse group of chemical compounds ranging from simple amines such as dopamine and amino acids such as -aminobutyrate (GABA), to polypeptides such as the enkephalins. The mechanisms by which they elicit responses in both presynaptic and postsynaptic neurons are as diverse as the mechanisms employed by growth factor and cytokine receptors. 
Neuromuscular Transmission

A different type of nerve transmission occurs when an axon terminates on a skeletal muscle fiber, at a specialized structure called the neuromuscular junction. An action potential occurring at this site is known as neuromuscular transmission. At a neuromuscular junction, the axon subdivides into numerous terminal buttons that reside within depressions formed in the motor end-plate. The particular transmitter in use at the neuromuscular junction is acetylcholine. 
Neurotransmitter Receptors
Once the molecules of neurotransmitter are released from a cell as the result of the firing of an action potential, they bind to specific receptors on the surface of the postsynaptic cell. In all cases in which these receptors have been cloned and characterized in detail, it has been shown that there are numerous subtypes of receptor for any given neurotransmitter. As well as being present on the surfaces of postsynaptic neurons, neurotransmitter receptors are found on presynaptic neurons. In general, presynaptic neuron receptors act to inhibit further release of neurotransmitter. 

The vast majority of neurotransmitter receptors belong to a class of proteins known as the serpentine receptors. This class exhibits a characteristic transmembrane structure: that is, it spans the cell membrane, not once but seven times. The link between neurotransmitters and intracellular signaling is carried out by association either with G-proteins (small GTP-binding and hydrolyzing proteins) or with protein kinases, or by the receptor itself in the form of a ligand-gated ion channel (for example, the acetylcholine receptor). One additional characteristic of neurotransmitter receptors is that they are subject to ligand-induced desensitization: That is, they can become unresponsive upon prolonged exposure to their neurotransmitter. 
Acetylcholine
Acetylcholine (ACh) is a simple molecule synthesized from choline and acetyl-CoA through the action of choline acetyltransferase. Neurons that synthesize and release ACh are termed cholinergic neurons. When an action potential reaches the terminal button of a presynaptic neuron a voltage-gated calcium channel is opened. The influx of calcium ions, Ca2+, stimulates the exocytosis of presynaptic vesicles containing ACh, which is thereby released into the synaptic cleft. Once released, ACh must be removed rapidly in order to allow repolarization to take place; this step, hydrolysis, is carried out by the enzyme, acetylcholinesterase. The acetylcholinesterase found at nerve endings is anchored to the plasma membrane through a glycolipid. 

ACh receptors are ligand-gated cation channels composed of four different polypeptide subunits arranged in the form [(2)()()()]. Two main classes of ACh receptors have been identified on the basis of their responsiveness to the toadstool alkaloid, muscarine, and to nicotine, respectively: the muscarinic receptors and the nicotinic receptors. Both receptor classes are abundant in the human brain. Nicotinic receptors are further divided into those found at neuromuscular junctions and those found at neuronal synapses. The activation of ACh receptors by the binding of ACh leads to an influx of Na+ into the celland an efflux of K+, resulting in a depolarization of the postsynaptic neuron and the initiation of a new action potential. 
Cholinergic Agonists and Antagonists
Numerous compounds have been identified that act as either agonists or antagonists of cholinergic neurons. The principal action of cholinergic agonists is the excitation or inhibition of autonomic effector cells that are innervated by postganglionic parasympathetic neurons and as such are refered to as parasympathomimetic agents. The cholinergic agonists include choline esters (such as ACh itself) as well as protein- or alkaloid-based compounds. Several naturally occurring compounds have been shown to affect cholinergic nerons, either positively or negatively. 

The responses of cholinergic neurons can also be enhanced by administration of cholinesterase (ChE) inhibitors. ChE inhibitors have been used as components of nerve gases but also have significant medical application in the treatment of disorders such as glaucoma and myasthenia gravis as well as in terminating the effects of neuromuscular blocking agents such as atropine. 

Catecholamines
The principal catecholamines are norepinephrine, epinephrine and dopamine. These compounds are formed from phenylalanine and tyrosine. Tyrosine is produced in the liver from phenylalanine through the action of phenylalanine hydroxylase. The tyrosine is then transported to catecholamine-secreting neurons where a series of reactions convert it to dopamine, to norepinephrine and finally to epinephrine (see Specialized Products of Amino Acids). 

Catecholamines exhibit peripheral nervous system excitatory and inhibitory effects as well as actions in the CNS such as respiratory stimulation and an increase in psychomotor activity. The excitatory effects are exerted upon smooth muscle cells of the vessels that supply blood to the skin and mucous membranes. Cardiac function is also subject to excitatory effects, which lead to an increase in heart rate and in the force of contraction. Inhibitory effects, by contrast, are exerted upon smooth muscle cells in the wall of the gut, the bronchial tree of the lungs, and the vessels that supply blood to skeletal muscle. 

In addition to their effects as neurotransmitters, norepinephrine and epinephrine can influence the rate of metabolism. This influence works both by modulating endocrine function such as insulin secretion and by increasing the rate of glycogenolysis and fatty acid mobilization. 

The catecholamines bind to two different classes of receptors termed the - and -adrenergic receptors. The catecholamines therefore are also known as adrenergic neurotransmitters; neurons that secrete them are adrenergic neurons. Norepinephrine-secreting neurons are noradrenergic. The adrenergic receptors are classical serpentine receptors that couple to intracellular G-proteins. Some of the norepinephrine released from presynaptic noradrenergic neurons recycled in the presynaptic neuron by a reuptake mechanism. 

Catecholamine Catabolism
Epinephrine and norepinephrine are catabolized to inactive compounds through the sequential actions of catecholamine-O-methyltransferase (COMT) and monoamine oxidase (MAO). Compounds that inhibit the action of MAO have been shown to have beneficial effects in the treatment of clinical depression, even when tricyclic antidepressants are ineffective. The utility of MAO inhibitors was discovered serendipitously when patients treated for tuberculosis with isoniazid showed signs of an improvement in mood; isoniazid was subsequently found to work by inhibiting MAO. 

Serotonin
Serotonin (5-hydroxytryptamine, 5HT) is formed by the hydroxylation and decarboxylation of tryptophan (see Specialized Products of Amino Acids). The greatest concentration of 5HT (90%) is found in the enterochromaffin cells of the gastrointestinal tract. Most of the remainder of the body's 5HT is found in platelets and the CNS. The effects of 5HT are felt most prominently in the cardiovascular system, with additional effects in the respiratory system and the intestines. Vasoconstriction is a classic response to the administration of 5HT. 

Neurons that secrete 5HT are termed serotonergic. Following the release of 5HT, a portion is taken back up by the presynaptic serotonergic neuron in a manner similar to that of the reuptake of norepinephrine. 

The function of serotonin is exerted upon its interaction with specific receptors. Several serotonin receptors have been cloned and are identified as 5HT1, 5HT2, 5HT3, 5HT4, 5HT5, 5HT6, and 5HT7. Within the 5HT1 group there are subtypes 5HT1A, 5HT1B, 5HT1D, 5HT1E, and 5HT1F. There are three 5HT2 subtypes, 5HT2A, 5HT2B, and 5HT2C as well as two 5HT5 subtypes, 5HT5a and 5HT5B. Most of these receptors are coupled to G-proteins that affect the activities of either adenylate cyclase or phospholipase C. The 5HT3 class of receptors are ion channels. 

Some serotonin receptors are presynaptic and others postsynaptic. The 5HT2A receptors mediate platelet aggregation and smooth muscle contraction. The 5HT2C receptors are suspected in control of food intake as mice lacking this gene become obese fromincreased food intake and are also subject to fatal seizures. The 5HT3 receptors are present in the gastrointestinal tract and are related to vomiting. Also present in the gastrointestinal tract are 5HT4 receptors where they function in secretion and peristalsis. The 5HT6 and 5HT7 receptors are distributed throughout the limbic system of the brain and the 5HT6 receptors have high affinity for antidepressant drugs.

GABA
Several amino acids have distinct excitatory or inhibitory effects upon the nervous system. The amino acid derivative, -aminobutyrate, also called 4-aminobutyrate, (GABA) is a well-known inhibitor of presynaptic transmission in the CNS, and also in the retina. The formation of GABA occurs by the decarboxylation of glutamate catalyzed by glutamate decarboxylase (GAD). GAD is present in many nerve endings of the brain as well as in the -cells of the pancreas. Neurons that secrete GABA are termed GABAergic. 

GABA exerts its effects by binding to two distinct receptors, GABA-A and GABA-B. The GABA-A receptors form a Cl- channel. The binding of GABA to GABA-A receptors increases the Cl- conductance of presynaptic neurons. The anxiolytic drugs of the benzodiazepine family exert their soothing effects by potentiating the responses of GABA-A receptors to GABA binding. The GABA-B receptors are coupled to an intracellular G-protein and act by increasing conductance of an associated K+ channel
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