
Serotonin:

Tryptophan-Derived Neurotransmitters: 
Tryptopan serves as the precursor for the synthesis of serotonin (5-hydroxytryptamine, 5-HT, see also Biochemistry of Nerve Transmission) and melatonin (N-acetyl-5-methoxytryptamine). 
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Serotonin is synthesized through 2-step process involving a tetrahydrobiopterin-dependent hydroxylation reaction (catalyzed by tryptophan-5-monooxygenase) and then a decarboxylation catalyzed by aromatic L-amino acid decarboxylase. The hydroxylase is normally not saturated and as a result, an increased uptake of tryptophan in the diet will lead to increased brain serotonin content. 
Serotonin is present at highest concentrations in platelets and in the gastrointestinal tract. Lesser amounts are found in the brain and the retina. Serotonin containing neurons have their cell bodies in the midline raphe nuclei of the brain stem and project to portions of the hypothalamus, the limbic system, the neocortex and the spinal cord. After release from serotonergic neurons, most of the released serotonin is recaptured by an active reuptake mechanism. The function of the antidepressant, Prozac is to inhibit this reuptake process, thereby, resulting in prolonged serotonin presence in the synaptic cleft. 

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 (PLC). 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 from increased 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. 

Melatonin is derived from serotonin within the pineal gland and the retina, where the necessary N-acetyltransferase enzyme is found. The pineal parenchymal cells secrete melatonin into the blood and cerebrospinal fluid. Synthesis and secretion of melatonin increases during the dark period of the day and is maintained at a low level during daylight hours. This diurnal variation in melatonin synthesis is brought about by norepinephrine secreted by the postganglionic sympathetic nerves that innervate the pineal gland. The effects of norepinephrine are exerted through interaction with -adrenergic receptors. This leads to increased levels of cAMP, which in turn activate the N-acetyltransferase required for melatonin synthesis. Melatonin functions by inhibiting the synthesis and secretion of other neurotransmitters such as dopamine and GABA. 

Serotonin's Source

Where does serotonin come from? It is synthesized in different parts of the brain and body, where it can be stored or released. The most important raw ingredient is an amino acid called tryptophan. Amino acids are the building blocks of protein, and tryptophan is found in abundance in all high-protein foods, such as dairy products, eggs, meat and fish. Vegetarians also have many good sources for tryptophan, including seeds, nuts, and a number of vegetables. When these foods are digested, their amino acids, including tryptophan, enter the bloodstream and are carried to tissues that will use them to synthesize the body's own proteins and other essential molecules, including serotonin.

Some dramatic experiments with animals and human volunteers have demonstrated how dependent we are on dietary tryptophan for our moods. Animals who are deprived of tryptophan will show noticeable behavior changes, becoming much more aggressive. In one study, healthy men were given one of two amino acid "cocktails" to drink as their meal. One mixture contained no tryptophan; the other contained tryptophan as well as other dietary amino acids. It was a double-blind "is-it-Coke-or-Pepsi" type of experiment. Neither the volunteers nor the researchers knew which cocktail was which until the study was over. The results? The men who drank the mixture without tryptophan had remarkable deteriorations in mood on that day. On the day they were given the "normal" amino acid mixture, their moods did not change in any significant way.

So will a cheeseburger make you cheerful? Should you load up on protein in order to feel better? Although it is true that tryptophan comes from protein, not from fats or carbohydrates, you actually need a well-timed carbohydrate meal or snack in order to increase the amount of tryptophan reaching your brain. How this works--and how you can use it for your benefit--will be explained later in chapter 8. 
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You may be wondering why people take an antidepressant drug to increase serotonin availability to the brain. Why not just take serotonin itself? The answer is that serotonin cannot pass from the bloodstream into the brain. The brain controls and limits the number of substances passing into it, somewhat like a nation that guards its borders, allowing only a certain number of "foreigners" to enter. This "border check" is called the blood-brain barrier. The blood vessels which carry oxygen and nutrients to the brain have less permeable walls than the vessels that "service" the rest of the body. This is a safety feature. If we drink, eat or inhale something toxic, our brains have a better chance of continuing to function. The brain, of course, welcomes the amino acids it needs to function, but they can pass out of the blood into the brain only very slowly and in relatively small numbers.

Serotonin in Sickness and in Health:

Health is more subtle and complex than disease, and much less well understood. The list of disorders in which serotonin abnormalities are believed to be a major factor keeps expanding. It includes mania, depression, anxiety, personality disorders, suicide, impulsive acts of violence and aggression, obsessive-compulsive behavior, some types of sexual problems, alcoholism, eating disorders, sleep disturbances, and perhaps schizophrenia and Alzheimer's disease. In addition, serotonin abnormalities underlie migraine, cluster headache and other forms of chronic headache. It is also thought to contribute to some cardiovascular conditions, including Raynaud's disease and hypertension.

Because the list is so long and includes such extremes of behavior, from mild anxiety to murderous aggression, some researchers have suggested that a better way of understanding serotonin in health and disease is to focus on its normal roles in regulating mood, impulse and appetite. When serotonin functioning is thrown out of balance, the impact can be felt in any number of ways. Depending on genetics and environment, that imbalance might make itself known as migraines, bingeing, anxiety, obsessive-compulsive behavior, depression or out-of-control impulsiveness.

Mood

Low moods and low serotonin go together--a finding that has been confirmed in study after study for several decades. Most of these studies are based on patients--people who are significantly ill and have sought medical treatment. Yet all the evidence suggests that the normal role for serotonin is to balance and adjust our normal mood shifts--somewhat like the bass/treble knob on your stereo. It has a role in "habituation," the process in which the brain learns that a particular recurring sensation is not all that important and should be ignored. When the serotonin system is functioning normally, it helps us keep a steady frame of mind in the face of all the things happening to us and around us. It helps us "tune out" the unimportant stuff and respond in a balanced way to the things that do matter. 

We would like to be happy and carefree all the time, but there are times when it's appropriate to be sad, cautious or worried. Serotonin helps establish that response and our corresponding activity and impulse level. Twenty thousand years ago, it may have been appropriate to be subdued and listless all winter long, or when the weather didn't permit us to hunt or gather food. It isn't now, yet many of us still respond powerfully to season, weather and time of day. Or react too sensitively to stress and to other triggers in our over-civilized lives. Our serotonin system becomes less active in response to environmental influences, and we then get the mood-food-migraine symptoms. However, you can take counterbalance the impact of environmental factors and daily stresses on the serotonin system. Some food and lifestyle choices will depress serotonin functioning, while others will enhance it.

Motivation

Motivation is difficult to define, but we all know when we have it, or when we don't. Being "down" for any reason seems to rob us of our motivation. We know we should go out, call a friend, get busy, do something. We know that activity and exercise makes us feel better, but we can't shake the low mood and the lack of motivation. We stay in front of the tv or in bed, maybe with a carton of ice cream to comfort us.

In animals, serotonin has been shown to have an important role in initiating movement. Serotonin seems to be the "switch" regulating movement versus sensory perception. Have you ever noticed that a cat or dog will "freeze" to listen to a sound or to watch a bird or squirrel? At that moment when the animal holds still and uses its senses, serotonin activity drops. When the animal moves again, serotonin activity returns. We often think of ourselves as doing "ten things at once" but we humans also tend to freeze when we want to pay attention to something important.

An anxious person or animal often becomes hyperalert to sights and sounds, perhaps forcing their low serotonin even lower! Reduced serotonin activity could be the common link between depressed mood and the apathy, the lack of interest in moving and doing, that so often comes over us when we are low. Some people, when they are seriously depressed, will have a physical slowing of speech, movement, and responsiveness that can be quite noticeable to others around them.

Impulse Control and Aggression: 

On a results level, serotonin seems to have a very important role in inhibiting impulsive behavior and action. We generally think of inhibition as an undesirable trait. However, without inhibitions, we would quickly ruin relationships, lose jobs, and quite possibly land in jail! We would certainly eat and drink and act on sexual or aggressive impulses with no thought for the consequences.

Of course, none of us are born knowing how to behave ourselves. We learn to control our impulses in response to rewards and punishments handed out by parents, siblings, teachers, and playmates. Although normal impulse control is a complex, learned behavior, abnormal impulse control is now believed to be related to poor serotonin system functioning. Children and adolescents who have a history of poor impulse control--excessive aggressiveness, setting fires and antisocial behavior--have been found to have abnormally low serotonin levels. Extreme forms of impulsive or aggressive behavior--violence against others or self (suicide, self-mutilation) also show a strong link with low serotonin availability in the brain. 

On an everyday, law-abiding level (no guns, knives or fists), aggression is difficult to define and quantify. We often think of it as a wholly negative quality, but in fact appropriate expression of aggression is an essential survival and success skill. Because of the difficulty of defining and studying complex character traits, it is not known whether healthy levels of aggressiveness and assertiveness are also regulated by serotonin, yet many researchers believe this is a reasonable assumption.
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Serotonin is found in platelets, the blood cells that clump together to close wounds, and it helps them do this important job. It also has complex roles in regulating blood flow to the brain, heart, and gastrointestinal tract. It regulates blood vessel elasticity and can act as either a vasodilator (causing vessels to expand) or a vasoconstrictor (causing vessels to narrow), depending on where and when it is released.

Because of its complex action in controlling blood flow and blood pressure, serotonin abnormalities are also thought to have a role in a number of other cardiovascular conditions, including some forms of hypertension (high blood pressure). These include peripheral vascular diseases, which are circulatory problems involving the blood vessels in the extremities, the hands and feet, and sometimes the lower legs as well. One of these, Raynaud's disease, is characterized by numbness, discoloration, and pain in the fingers or toes on exposure to cold. Although it is called a disease, it usually does not require treatment, though it can sometimes interfere with activities. Serotonin appears to be involved in some forms of hypertension (high blood pressure). Ketanserin, a serotonin-active drug that acts to lower serotonin availability, has been used to lower blood pressure. 

Migraine and Other Chronic Headache

Serotonin is believed to have a major role in causing migraine headache, cluster headache, and possibly tension headache. In persons who are prone to migraine, there is a defect in a specific type of serotonin receptor that normally causes blood vessels to constrict. Because of this defect, different irritating triggers can cause vessels supplying blood to the brain to expand (dilate), putting pressure on surrounding tissues and causing pain and tenderness. Antidepressants are often, but not always effective in preventing these headaches. Some people will find that their migraines will miraculously go away if they take Prozac, while others will get the worst migraines they've ever had.

In general, low brain serotonin levels are associated with increased sensitivity to pain, and chronic pain sufferers appear to have reduced serotonin functioning. Serotonin is known to have an effect on pain awareness, in part by controlling the release of a pain-signalling brain chemical called substance P.

Gastrointestinal Effects

Serotonin causes the smooth muscle of the gut to contract when it is released by the nerves supplying the muscle. Contractions of the abdominal smooth muscles are involved in normal digestion and in nausea and vomiting. There is an important practical application for this fact. Serotonin-active drugs are being developed that will help cancer patients avoid or minimize the nausea and vomiting that are often the most unpleasant side effects of chemotherapy.

Sleep-Wake Cycle

Serotonin activity in the brainstem is highest while we are wide awake and absent during REM sleep, the period of sleep in which we are actively dreaming. During REM sleep, when serotonin function is close to nil, we are temporarily paralyzed, since serotonin is necessary for initiating voluntary muscle movement. This is an important "safety feature" provided by serotonin, since without it we would attempt to act out our dreams, hurting ourselves and possibly others. As we wake up in the morning, serotonin activity increases, providing us with "get-up-and-go," literally and figuratively. Since sleep and mood are both regulated by serotonin, mood problems tend to bring sleep problems with them, either insomnia or hypersomnia (oversleeping). People with low serotonin have been found to spend less time in non-REM sleep, the longest part of the normal sleep cycle. Restless leg syndrome, the annoying muscle twitches and restlessness that interfere with sleep, has also been related to low serotonin functioning.
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During the night, serotonin is metabolized by the brain to create melatonin, a very important neurohormone you may have read about it. Between them they regulate the sleep-wake cycle, keeping us alert during the daylight hours and allowing us to sleep at night.

Mental Functioning:

During periods of depression and anxiety, people do poorly on tests of mental functioning, such as memory and concentration. These results are paralleled in experiments with animals who are given a serotonin-depleting drug or diet. It is not clear whether serotonin has a direct role in mental functioning. It may be that a decline in motivation and attention, rather than in actual mental ability, is the explanation for why low mood states and poor mental functioning seem to go together. On a practical level, it hardly matters. When our mood is depressed, so is our mental performance.

Another neurotransmitter called acetylcholine is generally believed to have the leading role in memory. However, serotonin may take the "best supporting" role nomination, with a strong secondary influence on our ability to learn and remember. Animals can still learn and use memory when given treatments that deplete either acetylcholine or serotonin levels. However, a treatment that deprives them of both neurotransmitters will result in profound loss of memory and learning skills.

Serotonin functioning decreases in old age and with Alzheimer's Disease. Autopsies have shown a drop in the number of serotonin receptors. At this point, it is believed that low serotonin functioning may be responsible for the mood and behavior problems of Alzheimer's victims, who are often anxious and depressed and may become very aggressive and impulsive in the later stages of the disease. Antidepressants have been reported effective in improving mood and behavior for these patients, potentially a very great benefit for them and for their caregivers.

Can You Have Too Much of Such a Good Thing?

If too little serotonin is linked with depression, anxiety, bulimia, bingeing, insomnia, out-of-control aggression, migraine, and alcoholism, then do you want to have as much as serotonin in your system as possible? If we are talking about natural approaches to increasing your body's serotonin's supply, then the answer is yes, if you are currently troubled, however slightly, by negative moods or bingeing. However, an overdose or combined action of serotonin-active drugs can be quite serious.

Serotonin Syndrome

Serotonin syndrome is an emergency condition caused by an overdose or accumulation of serotonin-active drugs. The symptoms include confusion, agitation, profuse sweating, high fever, and muscle rigidity. It is not easily diagnosed, particularly when the sufferer's confusion and agitation make it difficult to identify the underlying cause. Treatment involves administering fluids plus medication to control blood pressure, which is usually high. Usually the syndrome resolves within a few days, but it has been fatal in a very few cases.

Serotonin syndrome has occurred when an individual has been taken off a particular type of antidepressant known as monoamine oxidase inhibitors (MAOIs) and then started on a different antidepressant within two weeks, before the MAOI has ceased to act. Although very effective for depression and migraine, MAOIs are now rarely prescribed because they require special dietary restrictions to avoid toxic food-drug interactions. Occasionally, serotonin syndrome will occur someone who is taking multiple serotonin-active drugs for different medical conditions. The abused drug MMDA (Ecstasy) can cause serotonin syndrome at doses normally taken by abusers.

Healthy individuals taking an antidepressant at prescribed doses are not at risk, but serotonin syndrome has occurred in frail elderly persons who have been prescribed too high a dosage for their age, weight, and general health. If the dietary supplement L-tryptophan becomes available again in the future, you should not take it along with a serotonin-active drug unless your doctor advises you to do so. 

Too Thin--Too Much Serotonin?

Some researchers believe that self-starvation or anorexia may be related to elevated serotonin in certain parts of the brain. Several studies have reported that anorexics have higher levels of serotonin metabolite in their spinal fluid, implying a higher level of serotonin activity, both during their fasting and purging episodes and after long-term weight restoration. Since serotonin produces a feeling of fullness or satiety after eating, individuals with higher serotonin activity might have too little appetite or feel full after eating very little. A role for some type of serotonin abnormality is likely, since sufferers are often depressed, anxious, and obsessive, which are all serotonin-associated problems.

Chemistry + Events = Mood + Behavior

It's currently fashionable to see our personalities, our diseases and our problems as more or less determined by genes and hormones. To a large extent, this is because researchers are discovering so much so fast about the chemistry of life and disease. But we should never forget that the other half of the equation--our environment, our lifestyles and our experiences--has just as great an influence. There certainly are some inherited tendencies that are absolute. Blue-eyed parents will produced blue-eyed children. If a mother or father has Huntingdon's disease, the children who inherit the gene will inevitably develop the disease. For the most part, though, our genes and our hormones only program our tendencies. Serotonin abnormalities do seem to be inherited. How they play out depends upon our daily experiences and our environment. We certainly can't control everything that happens to us. But we can choose a lifestyle that acts to stabilize and enhance serotonin functioning, so that our mood, food or migraine symptoms become much more manageable and less frequent.
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Kathryn Ho

In the brainstem, the most primitive part of the brain, lie clusters of serotonin neurons. The nerve fiber terminals of the serotonergic neurons extend all throughout the central nervous system from the cerebral cortex to the spinal cord. This neurotransmitter is responsible for controlling fundamental physiological aspects of the body. In the central nervous system (CNS), serotonin has widespread and often profound implications, including a role in sleep, appetite, memory, learning, temperature regulation, mood, sexual behavior, cardiovascular function, muscle contraction, and endocrine regulation. Not only does this bioamine control physiological aspects of the body, but it also has an involvement in behaviors like eating, sleeping and aggression. Serotonin has been noted to produce an inhibitory effect on the nervous system that calms, soothes and generates feelings of general contentment and satiation. 

Not surprisingly, serotonin is implicated in a broad range of serotonin disorders like depression, schizophrenia, and Parkinson's disease (3).. Serotonin deficiencies have been one of the factors to blame for ailments such as anorexia, bulimia, obsessive compulsive disorders, migraines, social phobias and schizophrenia. (9). (12). I am not taking a stance that serotonin has its hand in all of these different pots, but after the research that I have completed for this paper, I feel comfortable talking about serotonin in reference to depression. No one can say for certain what exactly "causes" depression. But in this paper, I hope to give further insight into serotonin's specific role as a possible predeterminant for major depression and some hopes for those suffering from this illness. 

Approximately 5% of the United States' population experiences a depressive episode that requires psychopharmacological treatment; in any one year, 10-12 million Americans are affected by depression, with the condition twice as common in females than in males. It has been estimated that 15% of patients hospitalized for depression will commit suicide. These figures are incredible, so finding the root of the problem when it comes to depression is extremely important. "Alterations in serotonin metabolism may be an important factor in the etiology and treatment of depression." (7). 

Although historically depression has been considered a character condition, evidence has accumulated suggesting the role of a biological substrate, namely serotonin, in subgroups of depressed patients. This accumulated evidence supports the indoleamine hypothesis of depression, which suggests that major depression results from a deficiency of available serotonin or inefficient serotonin. (16). We see that depletions of serotonin from certain regions of the brain such as the hypothalamus, amygdala, and cortical areas involved in cognition and other high processes, can have a great impact in contributing to depression. (2). We can also see that suicidal patients show prominently low levels of serotonin, which could serve to link serotonin to depression. (5). 

Among the evidence supporting this hypothesis is the effectiveness of selective serotonin reuptake inhibitors (SSRIs) on depression. Serotonin's action in the synapses is terminated by reuptake of the neurotransmitter by the presynaptic cell. (4).SSRIs block the reuptake of serotonin, which leads to increased serotonergic action because there is more serotonin left in the synapse to act as a neurotransmitter. 

Fluoxetine (PROZAC), a second generation SSRI anti-depressant, has been shown to effectively eliminate the symptoms of depression. In a group of smokers with a history of depression, treatment with fluoxetine ameliorated the symptoms of depression. Similarly, high dose fluoxetine treatment (60-80 mg/day) was an effective treatment in patients who were previously resistant to treatment for depression with a lower dose of fluoxetine (20 mg/day). These antidepressant effects are reversed when the levels of tryptophan, the serotonin amino acid precursor, are decreased by dietary manipulation. This reversal of antidepressant effects lends additional evidence to the indoleamine hypotheses. 

Another piece of evidence in support of the indoleamine hypothesis is the reduced levels of 5-hydroxyindolacetic (5-HIAA) acid, a serotonin metabolite, in the cerebral spinal fluid of depressed patients. (17). This reduction of 5-HIAA appears to be more apparent in depressed patients who have exhibited suicidal behavior. In one study, the 5-HIAA levels were examined in thirty depressed patients with a history of suicidal behavior. Compared to the normal control subjects, the depressed patients had significantly lower 5-HIAA levels in the cerebral spinal fluid. Similarly, in another study, twelve normal healthy males with no history of depression were caused to display symptoms of depression. 

This transformation was accomplished by feeding the subjects a tryptophan free amino acid mixture. This convincing study suggested a correlation between decreased levels of serotonin and depression and supports the hypothesis that low serotonin levels predispose an individual to depression. Even with using 5-HTP, serotonin's precursor, there have been studies that show that the beta endorphins, the "feel good" hormones, in a severely depressed patient, were significantly increased. This is a fairly explicit example as to how closely we can infer the role of serotonin on depression to be. (4). 

Hormone responses to indirect serotonin agonists like L-tryptophan also lend evidence to the indoleamine hypothesis. Upon stimulation of the serotonin system, the hormones, prolactin and growth hormone are released. Neuroendocrine responses to the intravenous L-tryptophan were examined to compare the serotonergic function in depressed patients and healthy comparison subjects. Prolactin and growth hormone responses were decreased in depressed patients. This finding supports the evidence that serotonin function is abnormal in depression. 

Motor retardation, cognitive impairment, memory lapses, and apathy are symptoms usually associated with depressions. As mentioned previously, serotonin is thought to play a role in motor activity. More specifically, it was suggested that the brain serotonin system controls the facilitation of tonic motor actions and inhibiting sensory-information processing. Serotonergic neurons functioning abnormally or not facilitating tonic motor activity explains the listless feeling and requirement of maximal energy exertion to accomplish small tasks experienced by depressed patients. Similarly, the memory associated problems may result from abnormal serotonergic activity during sensory information processing. 

Based on what I have shown in this paper, I think that it is a fair inference to say that the association between abnormal serotonin systems, more specifically, serotonin deficiencies, and patients suffering from major depression is indeed significant. It is noted that 80-90% of individuals suffering from depression can be successfully treated. The treatment for patients suffering from depression may need to come in the form of antidepressant drugs and 5-HTP or Tryptophan which can indeed boost your levels of serotonin. Studies do show that "5-HTP treatment is statistically superior to placebos in treating a number of patients with endogenous depression. (4). Given that a root can be pinpointed, measures to assist those afflicted with various forms of depression can be sought out. 

Migraines:

Peroutka asks whether it is the increase in dopamine that triggers and maintains a migraine attack. This chemical participates in controlling cerebral blood flow, nausea, emesis, and gastric motility--all malfunctioning during a migraine attack.

Nutrition of Serotonin:

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.

	B-Calm’d      Each Capsule Contains:

	D/L-Phenylalanine
	300 mg

	L-Glutamine
	150 mg

	5-HTP
	5 mg

	Vitamin B6(pyridoxine HCL)
	1 mg

	Calcium (chelate, citrate)
	50 mg

	Magnesium (chelate, oxide)
	25 mg

	Folic Acid
	0.01 mg


Did You know Serotonin Deficiencies Lead to:
· Depression and Anxiety 

· Attention Deficit Disorder (ADD) 

· Panic Attacks 

· Migraine Headaches 

There are an estimated 100 billion neurons in the human brain, and each neuron connects to thousands of other neurons to communicate. Serotonin is a major neurotransmitter that is responsible for communication between these nerve cells.  

Researchers have found definite problems associated with Serotonin deficiencies- including depression, insomnia, and ADD. These Deficiencies are caused from modern day living. Factors such as diet and stress can affect your serotonin balance.
In the body, tryptophan is converted into 5-HTP, which is converted to serotonin. Serotonin is one of the major regulators in your brain for emotions. The conditions in Table 1 are common problems that occur when serotonin levels in your body decline:
Seronex 5- HTP may help with such problems as: 

· Depression and mood swings 
· Obesity 
· Bulimia 
· Insomnia 
· Narcolepsy 
· Sleep apnea 
· Headaches  

· Premenstrual syndrome 
· Fibromyalgia 
Since the discovery of 5-HTP, you are now able to take advantage of this all-natural supplement that will balance serotonin levels. Seronex delivers 100mg of 5-HTP per serving which is the ideal amount to produce serotonin. 

Where can you get 5-HTP: 
1. St. Johns Wort- This supplement will produce smaller amounts of 5-HTP - may not be significant enough to have an effect. 
2. Vitamin B6- May also produce small amounts of 5-HTP, but has not proven to be as effective.
3. Seronex 5 HTP- The best source of 5-HTP. Seronex delivers 100 mg of 5 HTP per serving. It is strong enough to balance serotonin, and since it is all natural - there are virtually no side effects.  

Q. Is there a Scientific Explanation of how Seronex 5-HTP works?
A. Yes, here is the explanation:In your body, tryptophan is converted to 5-HTP which is then converted to serotonin. Serotonin undergoes additional conversions in the pineal gland to yield melatonin that is responsible for inducing sleep. Serotonin is the brains master impulse controller for all emotions and drives. The first symptoms that are present when your serotonin level is low are anger and aggression. Addictive and compulsive behavior, headaches, pain and depression are also warning signals your brain serotonin level is low. 
Q. What Symptoms are caused from Serotonin Deficiencies, I have heard a few different thing?
A. Here is a list of conditions that may be linked to serotonin deficiencies:
	· Depression 

· Obesity 

· Headaches 

· Insomnia 

· Anxiety 
	· Hyperactivity 

· PMS 

· Chronic Fatigue Syndrome 

· Fibromyalgia 

· Panic Attacks 


Serotonin has a number of roles in your brain. Low serotonin levels causes the brain to send signals of hunger and cravings. It causes mood swings, anxiety, depression, PMS, headaches...all of which can lead to trouble sleeping
Insomnia 


Mood Swings 


Obesity 


Fibromyalgia 
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