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In the United States and other Western countries, treatment for depression mainly consists of using expensive psychiatric drugs including selective serotonin reuptake inhibitors (SSRIs), monoamine oxidase inhibitors (MAOIs), tricyclic antidepressants and herbal 5-HTP which is a precursor to serotonin.  Unfortunately, only 15 to 30 percent of patients find relief from depression using these treatments, of which the American Psychological Association calls a “placebo effect”.  The remaining 70 to 85 percent are often termed “treatment resistant” depression, showing that there is something very seriously missing in our treatment of depression.  That “something” appears to be magnesium. 

One of the most carefully guarded secrets of psychiatry is that the main cause of clinical depression, also called affective disorder or major depressive disorder, and other neuroses is magnesium deficiency.  Nearly all modern countries are now seeing depression as a serious disorder that is increasingly affecting more people each year.  

Considering the adverse changes in the economy, work related issues and resulting social and psychological problems many people are stressed about the future. These concerns may eventually result in much larger numbers of people developing clinical depression, and suicidal depression and many may commit suicide.  Stressful situations increase the release of stress (fight-or-flight) hormones.  Over a long term these stress hormones have the effect of depleting tissue magnesium 

Not only is stress depleting our reserves of magnesium, but the human diet has steadily declined in magnesium over the preceding century.  Prior to the twentieth century, magnesium was readily available in food and severe depression was very rare. Today magnesium is deficient in our diets and one-fourth or more of the population has experienced clinical depression.  Worse, the onset of the disease has changed from an old person’s disease to one that afflicts people of all ages, including the young.  This adverse change from the natural diets resulted mainly from the practice of refining wheat and other grains such as rice and from removal of magnesium from drinking water.  Due to refining methods used, only 16% of the magnesium remains in refined wheat flour, which I call “depleted flour”.  Magnesium consumption has fallen on average from 450 to 250 mg per day over the last century, resulting in significant magnesium deficiency in the majority of the population.  The U.S. FDA considers the RDA for magnesium to be around 400 mg for an adult, which many believe is too low.  Canada recommends 600 mg per day.  Another serious problem is the sale of magnesium oxide as a dietary supplement since it appears less than 5% bioavailable according to several reports.

Stress, along with lack of bioavailable magnesium coupled with the dramatic increase in dietary calcium has led to an imbalance of these minerals in all tissues, especially the two excitatory tissues, the heart and brain.  Calcium causes the smooth muscles of the arteries to contract while magnesium causes them to relax.  Without sufficient magnesium, the smooth muscles of the arteries can constrict excessively resulting in high blood pressure.  A blood pressure of 100/60 is easy to achieve regardless of age with sufficient dietary magnesium.
Similarly, in the brain excessive calcium and insufficient magnesium coupled with excessive glutamate (monosodium glutamate - MSG) causes neurons to pass far too much calcium ion across the neurosynaptic junctions than is appropriate for good mental health.   Most of the brain's regular functions involve the excitatory amino acids glutamate and aspartate in the N-methyl-D-aspartate (NMDA) receptors.  The receptors for this system are calcium and magnesium ion channels (between 80 and 90 percent) and to a lesser extent calcium and zinc channels (10 to 20 percent).  When they are activated, these ions enter or exit the cell, changing the cell’s potential.  Magnesium depletion was theorized many years ago to likely to be deleterious to neurons by causing NMDA-coupled calcium channels to be biased towards opening.  Glutamate, although it is vital for neuronal transactions, when present in the slightest excess it is more toxic to neurons than cyanide.  This is an important reason why many people feel ill from ingesting MSG.  Even endogenous glutamate may cause neurotoxicity via over-excitation under certain conditions - a situation called "excitotoxicity". Without adequate magnesium neurons operate with inadequate control, moving excessive calcium through the synapses causing great harm to the neurons with the potential for severe disruptions in thinking, mood and behavior.   In worst cases, humans interpret this event as “clinical depression”, and in less severe cases an assortment of mental health disorders described below.  

Scientists have examined in mice whether magnesium depletion would cause symptoms of depression. Compared to mice fed a diet rich in magnesium, mice receiving inadequate magnesium (10% of daily requirement) for several weeks displayed depression-like behavior. Magnesium-deficiency also increased anxiety-related behavior.  These changes were reversible using antidepressant and anxiolytic drugs.  A relation between magnesium status and mood disorders was clearly evident in the mouse model.  Others have shown that immobility-induced stress caused depression-like behavior in the forced swim test in mice and rats, and that magnesium provided strong anti-depressant activity.
In humans, the first work to treat agitated depression occurred in 1921, with injections of magnesium sulfate resulting in patients relaxing and sleeping well in 220 treatments out of 250 treatments.  This work by Paul G. Weston, MD was published in Volume 1 of the American Journal of Psychiatry.  Unfortunately, it appears to be the first and last article about magnesium and depression in that journal, consequently psychiatrists are more likely to consider magnesium to be a poison than an effective treatment for mental illnesses.  
Plasma magnesium and calcium were noted as being altered in human depression as early as 1967 in about a dozen reports, and some of those writers suggested that magnesium deficiency was the cause of major depression.  Several scientists reported in 1968 that magnesium deficiency could cause numerous neuromuscular symptoms including hyperexcitability, anxiety, depression, behavior disturbances, tetany, headaches, generalized tonic-clonic as well as focal seizures, ataxia, vertigo, muscular weakness, tremors, irritability (irritability induced-violence?), and psychotic behavior, each of which were reversible by magnesium repletion.  Lithium is of value in the treatment of manic-depressive disease because it substitutes for magnesium in neurons, even though it causes both mental and physical side effects.  On the other hand, magnesium works better and is side-effect free when properly administered.  Decreases in cerebrospinal fluid (CSF) calcium accompany mood elevation and motor activation in depressed patients.  Similarly, decreases in CSF calcium occur during acute psychotic agitation or mania.  On the other hand, periodic recurrences of such agitated states are accompanied at their onset by transient increases in serum.  Several observations suggest that such serum ion shifts may trigger the more enduring and opposite shifts in CSF calcium and, in turn, the manic behavior. Progressive restriction of dietary calcium was reported to mitigate and finally abolish both rhythmic rises in serum calcium and periodic agitated episodes.  Conversely, a modest oral calcium dietary supplement (approximately one additional Recommended Daily Allowance of dietary calcium) intensified agitation and greatly worsened depression.  There is a correlation between CSF calcium concentration and symptom severity in depressed patients.  CSF calcium levels tended to decrease as patients improved.  In rapidly cycling manic-depressive patients, CSF calcium was higher during depression than during mania.  Both cerebrospinal fluid 5-hydroxyindoleacetic acid (a serotonin metabolite found in CSF) and magnesium ions are low in suicidal depressives, suggesting that inadequate magnesium reduces serotonin levels and that magnesium repletion might be effective in the treatment of depressive disorders.  Also, cerebrospinal Ca/Mg ratios were found to be elevated in depressed patients compared with the controls.  Most recently, brain magnesium was found to be low in treatment resistant depressives using phosphorus magnetic resonance spectroscopy, a methodology which can be frequently used in patients without risk.

In most cases, serum magnesium was normal or elevated, suggesting an imbalance between CSF magnesium and serum magnesium, which appears influenced by calcium. Elevated serum magnesium normalizes upon resolution of clinical depression.  Reflecting the findings that 99 percent of the body’s magnesium is found intracellularly, scientists have shown that both elevated erythrocyte (red blood cell) and plasma magnesium are associated with the intensity of the depression.  Highly depressed patients had the highest erythrocyte magnesium values.
Treatment of depression with magnesium supplementation, especially when calcium is restricted, results in restoring the balance between neuronal calcium and magnesium in the brain and recovery from depression and all related neurological complaints. Probably all cases of “treatment resistant” depression will respond to magnesium, and perhaps 90% of all depressives will respond to magnesium, while the remainder will respond to zinc.  Avoiding clinical depression can be achieved by increasing magnesium and zinc in the diet and appropriately restricting calcium.  A Google search for “magnesium” and depression produces over 2.5 million pages, yet a similar search of the medical search engine, PubMed, only produces 1280 articles and all but about 70 are related to non-mental health pages.  
Although its use is non-existent today in psychiatry due to an absence of convincing large-scale peer reviewed, double-blind, placebo-controlled clinical trials, it was used to treat depression and related disorders in homeopathy for many years and it could again be used under the laws of homeopathy in the United States and presumably elsewhere.  
Suicide rates are very high in physicians due to stress and poor diet. Overall, the physician suicide rate is about 3 percent of male physicians and 6 percent of female physicians. Twenty-six percent of all deaths among physicians 25 to 39 years of age were suicides. This compares to a rate of 9 percent for non-physician white males in the same age group. Physicians are under enormous stress and prolonged stress can be deadly. Not knowing the role of magnesium in stress management and mental health is killing our doctors. 

Why isn’t magnesium being used by physicians to treat depressed patients and themselves?  There are many reasons.  Most importantly, they have no idea of the role played by magnesium in mental health.  There are financial pressures by pharmaceutical drug companies for physicians to treat their depressed patients with expensive pharmaceutical drugs, not magnesium. State medical boards require physicians to use recognized psychiatric drugs. There is no reasonable way to measure CSF magnesium in an outpatient setting and red blood cell and plasma magnesium will always appear to be either normal or elevated – misleading the physician.  The new magnetic resonance technique for determining brain magnesium levels may be too new.  This leaves the public to defend itself without any help from medical doctors.  Naturopathic physicians have not been much help either, although a few are beginning to understand this issue and make recommendations for magnesium to treat neurological disorders.
The prevention of clinical depression and many neurological issues by eating foods rich in magnesium (whole wheat, brown rice, wheat bran, nuts, seeds, etc.) and perhaps supplementing magnesium is absolutely required, while eating a diet rich in refined grain products (white bread, pasta, cookies, cake, etc.) will eventually result in low neuronal magnesium and possible mental health issues including anxiety and depression.  
Neuroses may be categorized into severity groups associated with the severity of CSF magnesium deficits as:
· Minor CSF magnesium deficits may cause insomnia, headaches, migranes, cluster headaches, restless legs syndrome, irritability, confusion, impaired judgment, habituations, behavioral disturbances, tingling, hypochondria, agitation, aggression, twitching, cramping, compulsive behavior, pricking and burning skin sensation, bruxism, tics, excessive sighing, tremors, hyperventilation, tetany, apathy, dizziness, nervous fits, fainting, “lump in the throat”, “blocked breathing”, myalgia, nystagmus and inattention.  
· Moderate CSF magnesium deficits may cause anxiety, ataxia, hyperemotionality, attention deficit hyperactivity disorder (ADHD), hallucinations, panic attacks, neuromuscular hyperexcitability, spasmophilia, hysteria, mania, delirium, convulsions, seizures, seasonal affective depression, IQ loss, memory loss, attention loss, delirium tremens, tremors and tetany can occur.  
· Severe CSF magnesium deficits may cause bipolar disorder, post partum depression, clinical depression, suicidal ideation and suicide.
Patient case histories nearly always reveal that multiple minor neuroses precede more severe mental illnesses, tracking the severity of the CSF and brain magnesium deficit.  
The notion that a single nutrient deficiency could cause each these neuroses is totally foreign to medical doctors trained for over 100 years to diagnose and treat each symptom separately, and is obviously strongly resisted by pharmaceutical companies who appear vastly more interested in huge profits of patented drugs than human health.  Worse, in the United States to sell a dietary supplement  (magnesium) to “prevent, treat, mitigate or cure” depression or the other related mental illnesses will bring the Food and Drug Administration and/or Federal Trade Commission gestapo-like agents to your door and you may be hauled away to a dungeon or fined $25,000 per day.  For any product to legally carry drug claims, it must be sold as a homeopathic drug or undergo years of study for approval of a New Drug Application under current FDA rules and laws.
Supplementing with magnesium to treat severe depression and associated neuroses is not necessarily straight forward since large amounts of magnesium in the intestinal tract, unbalanced with calcium can cause side effects, mainly diarrhea resulting from exponential increases in intestinal Candida albicans.  Diarrhea must be prevented by any means possible, and indole-3-carbinol, kefir, inulin, calcium, probiotics and antifungal agents are helpful along with classical methods.  If a 500 mg calcium supplement worsens depression, such is absolutely diagnostic of magnesium deficiency-induced depression.  Both soluble and insoluble fiber are vital for health and diarrhea prevention, but some dietary fibers such as phytates (found in the germ of seeds and nuts), as well as psyllium husks likely impair magnesium absorption, while the dietary fiber inulin has been proven to enhance its absorption.  Administering magnesium sulfate IV drips in a hospital or clinic in the same manner used to treat variant (Prinzmetal's) angina should produce rapid relief and may become the favored treatment method by physicians in time.  Other techniques including transdermal magnesium chloride and magnesium suppositories are also feasible and useful, while magnesium enemas can produce dangerous overdoses.  All techniques to rapidly raise tissue magnesium are helpful, but excesses may cause sedation, and in severe over-dosage, unconsciousness and coma can result.  These side effects have been reported to be reversible with calcium chloride administration, and perhaps any source of calcium will do.  Remember that capsules provide a more rapid treatment than compressed tablets due to their more rapid dissolution rates.  All in all, magnesium appears vastly safer with far fewer side effects than the pharmaceutical drugs currently being used to treat mental illnesses like clinical depression.  However, massive, untreated overdose can produce death.
What is the dosage for an effective depression treatment?  For an adult, I suggest about 100 to 300 mg magnesium with each meal and at bedtime for a few weeks to a few months.  Magnesium glycinate is vastly preferred over other magnesium compounds since both glycine and magnesium are low in depression.  The amino acid taurine is also low or absent in depression, but magnesium taurate should not be used since it is too tightly bound to be biologically available in all patients.  Both magnesium and taurine are vital in the human heart and are often low, consequently improved cardiovascular benefits will occur by their supplementation.  Also, greatly reduce calcium and neurotoxic MSG and aspartame, perhaps best accomplished by eating only fresh whole foods and avoiding all manufactured foods.   Importantly, never use magnesium glutamate or magnesium aspartate since these two ligands are neurotoxic to depressives and they will always worsen depression, which is not what we want to do!  For children, prorate the dosage on a per body weight basis.  The bedtime dose will greatly facilitate falling asleep.  Benefit of treatment may be temporary at first with multiple minor relapses, but after a few weeks to a few months of treatment more permanent benefits result.  These doses have a narrow therapeutic index with slight increases causing diarrhea which must be avoided or symptoms may temporarily worsen.  Consider alternative means of magnesium administration described above.  As additional mental health support, one can also supplement with gram-size doses of the amino acid taurine which are often needed to treat anxiety.  If properly used, magnesium is a life-saving antidepressant that converts a sad and miserable life into one of happiness and bliss.
For more information on magnesium and depression, access http://george-eby-research.com/html/depression-anxiety.html   (180 page report)

