BIO-ELECTRO-MAGNETIC-ENERGY-REGULATION AND MULTIPLE SCLEROSIS:

Multiple Sclerosis is a chronic illness of the central nervous system and spinal chord, which is characterized by defects in the tissue coating certain nerve strands. In the affected nerve strands, unknown causes lead to the degeneration or disappearance of the myelin (insulation) around the nerves. Demyelinated nerve fibers lose the power to conduct messages or impulses from the brain to the muscles, as well as the messages of touch, pain, vision and hearing to the brain. In consequence, there may be paralysis or numbness in an arm or leg, unsteady (ataxic) gait, blindness, loss of bladder and bowel control. Symptoms are specific to the locality and severity of the demyelinated areas.

In most cases, illness occurs between 20 and 40 years of age, and more often in women than in men. About 80% of the cases display a typical cycle of remissions and relapses, and 20% experience a slow, but steady progression of the disease. In both cases, the development of the illness may stretch out over decades. 

The true cause of multiple sclerosis is still unknown. There appears to be a genetic disposition. Much points toward the presence of an autoimmune deficiency, for which certain viral infections and toxic exposure may be responsible. In many MS patients an increased concentration of mercury (amalgam) or other toxic substances can be found.

To date, there is no known therapy to treat the causes of the disease. Some basic measures are the stabilization of over all well-being and of the immune system. For that purpose, the pulsing electromagnetic fields of the Bio-Electromagnetic Energy Regulation Therapy therapy can be of significant importance:

· Through the activation of metabolism, oxygenation and circulation the all over physical and psychological health can be positively influenced. 

· The increased blood flow in the muscle tissues is an essential effect for
paralysis and spasms. 

· The immune system can be regulated and stabilized by the Bio-Electromagnetic Energy Regulation Therapy
impulse, leading to a reduction of inflammatory and autoimmune-allergic reactions. 

· Individual studies suggest that frequency and severity of the relapses can 
be reduced with long-term therapy, and the course of the illness can be milder. 

The use of additional biological therapy concepts is strongly recommended, like elimination of heavy metals, especially mercury and other amalgam based substances; targeted use of supplements like vitamins, minerals, and trace elements; regeneration of the intestinal flora in order to activate the important associated lymphatic part of the immune system; a change in diet; homeopathic preparations according to individual symptoms.

How does Bio-Electro Magnetism help you achieve the balance and harmony you need?

The basic concept

All biological processes, in particular the metabolism of every single cell, are substantially based on electromagnetic energy. Only in an organism that is sufficiently supplied with energy do the self regulating mechanisms and powers of self-healing work properly. A body sufficiently supplied with energy is resistant to disease, healthy and fit. Due to our way of life we, in our "civilized" society, suffer from permanent lack of energy. The consequences of this unfavorable energy balance are decline in performance, premature aging, chronic diseases and higher susceptibility to infectious disease.

How does it work?

Bio-Electromagnetic Energy Regulation Therapy enables us to compensate for these energy deficits in a natural way by means of special Electro magnetic impulses. Metabolism is boosted, the body produces more energy, impaired regulatory circuits work properly again and the body's self-healing powers are activated. With the help of the Bio-Electromagnetic Energy Regulation Therapy every person can reach his/her personal optimum state of health, fitness and quality of life.

What is it for?

Bio-Electromagnetic Energy Regulation Therapy can help older people ease age-related ailments and achieve a better quality of life. For young people, Bio-Electromagnetic Energy Regulation Therapy can help maintain good health, prevent illnesses and improve Physical fitness and mental performance. By alleviating most symptoms and achieving balance on a cellular level, Bio-Electromagnetic Energy Regulation can help sick people.

How well does it work?

A medical study conducted throughout Europe confirms the effectiveness of achieving Bio-Electromagnetic balance using our therapy. Seventy three percent of patients reported being pain-free, sixteen percent reported improvement and eleven percent reported no change. 

Bio-Electromagnetic Energy Regulation Therapy in combination with other steps to restore balance in your life is exactly what your body needs to heal itself.

Research & Information

The cell is the fundamental structural unit of all living organisms. The human body consists of approximately 70-100 trillion of various specialized cells which are coordinated in harmonious interplay of cell groups, tissue and organs. Every thought, every nerve impulse, the transport and the effects of hormones, it all depends on the ability of the cells to perform and to communicate efficiently.

If the cell is healthy, the body is healthy!
In order to be able to fulfill its tasks the cell needs energy which it produces itself with the help of the body's metabolism. For this it needs nutrients and oxygen. The absorption of these substances and the excretion of waste products is controlled by electromagnetic energy. Only an optimum electromagnetic regulation and coordination of all these functions makes life possible in the first place. If there is lack of energy in the cells first of cell functions are impaired. If this state persists, cell damage occurs. Subsequently the organs and glands are weakened and the organism is thrown out of BALANCE.

Precise doses of a pulsating electromagnetic field as it is produced by the Bio-Electromagnetic Energy Regulation applications Therapy activates the metabolism and improves the energy balance. In the course of this therapy health and fitness improve.

Treatment Protocol for Multiple Sclerosis (M.S.)
By Herbalist Alan Tillotson

Protocol for using Planetary Formula’s CNS Myelin Sheath Repair
(for 130-160 pound person)
1.  Myelin Sheath Support  2 pills three times per day.
2. Alpha-Lipoic acid 250 mg 1 pill twice a day
3. Vitamin E (mixed tocopherols) 400 iu 1 pill 2 times per day
4. DHA 250 mg 1 pill twice a day / or Evening Primrose 500 mg (hexane free
135 mg GLA) 2 pills twice/day
5. Blueberries 1/2 cup/day or one frozen bag per week

The YUCCALIVE® formula contains Yucca Schidigera as the "Emperor" or "King" herb and is enhanced by several other supporting and complimentary herbs. The result on our health is powerful. After three years’ tests and studies in China under strict supervision by the Ministry of Heath of China, a set of specifications was made to be followed for our production. This guarantees that the finished product will always meet the quality control requirement.

Ingredients:
        Yucca Schidigera      Licorice Root
        Fennel Seed            Clove Buds
        Anise Seed              Cinnamon Bark
        Honey
YUCCALIVE
Yucca Schidigera has been used by the native Indians for thousands of years. It is one of those marvelous plants that has been found to have natural healing properties. Today the healing properties of yucca are being further researched by scientists and doctors in universities and research institutes around the world.
Yucca has a high content of vitamins A and B-complex, a measure of vitamin C, and a high amount of calcium, potassium, phosphorous, iron, manganese, and copper. John W. Yale, PhD, a botanist in Porterville, California, made a special study and found that yucca contained a high potency of naturally occurring plant saponin (a cleansing ingredient). The anti-stress property of this plant saponin may also account for yucca’s health and medical applications.
Clinical research resulted in evidence that the saponin in yucca could not only reduce stress and swelling of joints in people, but could also lower the tendency to develop toxic wastes in the colon. At the National Arthritis Medical Clinic in Desert Hot Springs, California, Robert Bingham, M.D., and Bernard A. Bellew, M.D., leading yucca researchers, devised tests to determine if yucca could be of benefit in the treatment of arthritis. According to their report published in the Journal of Applied Nutrition (Vol.27, No. 2 and No.3), sixty percent of the people who took the yucca supplement experienced diminished pain, swelling, and stiffness. There were no side effects. Furthermore, those who took the yucca extract supplement had lower blood pressure and cholesterol levels, and relief from intestinal toxicity.
The results reported above regarding the safety and effectiveness of yucca saponin in promoting a better intestinal flora and improvement in arthritis surely suggests its use in many other enterocolic diseases: acute, subacute and chronic.
Based on clinical experience, it is suggested that yucca should be placed in a trial study for those patients who have chronic gall bladder disease, or who have had their gall bladder removed, and who also have a problem of high blood cholesterol level. The yucca saponin could possibly replace to some extent the necessity for bile salts and cholesterol to be excreted into the intestine in gall bladder disease, or after the gall bladder has been removed. This particular problem has plagued our population for many generations.
The most important health benefit of the yucca saponin is on the natural plant flora of the intestine. The intestinal flora, if under any stress, should be aided. Enemas and colonic irrigations cannot duplicate this. Considering the many enzymatic activities of the small and large intestines, which are in turn dependent upon the intestinal plant life to a greater or lesser extent, it is important for us to know the benefits that the yucca saponin can bring. Clinical investigation with human subject resulted in evidence that steroid saponin could not only reduce stress and swelling but could also improve digestion and decrease the tendency to develop toxic waste in the colon.
The intestinal cleansing effect of yucca saponin was very obvious in the clinical applications in Hong Kong and China. In the clinical studies conducted in China under the supervision of the Ministry of Health of China, the YUCCALIVE formula (a yucca base product) was used together with the CESSIAC formula (a cell and blood detoxifying product) in every case. The studies showed that these two products worked together to provide complete cleansing to the body. The detoxified body then could have a chance to turn around and correct the health conditions.
 Ingredients:
Yucca is the major ingredient of YUCCALIVE. During the medicinal test in China, Yucca was identified as the "king" herb. Other ingredients are included to supplement and to enhance the medicinal effects of this "king" herb. Yuccalive was specially formulated so that the herbs work together in a synergistic manner to bring out the best benefits of their medicinal values.
                                         Yucca Schidigera
                                         Licorice Root
                                         Fennel Seed
                                         Clove Buds
                                         Anise Seeds
                                         Cinnamon Bark
                                         Honey
 Results:
According to the Chinese studies, the anti-stress property of yucca enables YUCCALIVE to cleanse the accumulated waste in our intestinal system in a very effective and efficient manner. This will gradually eliminate the constant contamination of our body system by the re-absorption of the petrifying waste on the lining of our intestines. It is believed that this constant contamination from our intestines is the major source of most of our chronic diseases.
High perfomance pressure, spiritual tension, fear, anger, guilt and hatred have to be resolved to heal from the inside. Experience shows that most of the people who have fallen ill with MS or cancer diseases, have an unresolved inner conflict which triggers the illness. Therefor, our first step should be to get into harmony with ourselves and our environment to reach health from the inside out...

It is the lively, natural food with its inner power to grow, which stimulates the renewal of our cells. A quotation by Khalil Gibran in addition to this fact: "While grinding an apple or a nut, your heart must speak to it: your seed will live in my body with growing power to give good fruits - and when baking bread without love, it will not be nutritious because your vibrations are woven within. Your table shall be your altar and your meal shall be eaten with friends and gratefulness; but if you kill an animal for your own pleasure, the same power shall take over your bodily fluids which brought you to kill!"...

Due to my clinical experience of 25 years, I came to the conclusion that MS is the cause of a bowel pollution of varies bacterial causative agents, viruses and chemical substances. This pollution has taken such a proportion that it is not longer possible for the normal defence mechanism to be neutralised. These defence mechanisms will be either spasmodically strained, which explains the recurring symptoms of the illness and its course in phases or they will be overexerted from the start which as a result turns into the progressive development of the illness. ...

Transdermal Histamine in Multiple Sclerosis
Discussion: Proposed Mechanisms of Action of Exogenous Histamine
Clinical improvements with transdermal histamine are seen to appear on two time scales. In some cases, improvement manifests rapidly, within a few hours or days of starting therapy; other improvement appears more gradually, over a period of one week to three months. The effects are reversible, with cessation of therapy resulting in a gradual return to the previous level of functioning; reinstitution of treatment results in improvement. Improvement can be broad spectrum with patients who respond well to the treatment experiencing improvement in virtually every symptom. Any discussion of the mechanism of action of histamine must be able to explain these findings. The authors propose the following five ways in which histamine might act:

 Increased concentration of histamine in the synaptic clefts of histaminergic neural synapses (presuming a synaptic deficit of histamine).

·An improvement in the electrical properties of demyelinated fibers.

Cerebral vasodilation and increased oxygenation of cerebral tissues.

Modulation (down-regulation) of the pathological immune response, passively permitting enhanced repair (myelination).

 Active stimulation of myelination.

Histamine has a long history of therapeutic use in many diseases, including multiple sclerosis (MS). Recently, transdermal histamine has been successfully employed for the amelioration of symptoms of both relapsing-remitting and progressive multiple sclerosis. This paper summarizes preliminary experiences with transdermal histamine for MS at the Tahoma Clinic: 67 percent of 55 patients using histamine transdermal cream had improvements in one or more areas, including extremity strength, balance, bladder control, fatigue, activities of daily living, and cognitive functioning, sustained for periods of up to three months. One-third of patients had improvements in three or more areas of functioning. Five possible mechanisms of action are postulated: augmentation of subnormal cerebral tissue levels of histamine; improved electrical function of demyelinated fibers; increased cerebral blood flow; suppression of autoimmune responses; and stimulation of remyelination.

Areas of improvement have been observed in extremity strength, balance, bladder control, fatigue, heat tolerance, cognitive function, peripheral edema, and activities of daily living. Improvement is often seen within a few hours or days of starting therapy, and there have been minimal side-effects. This is in keeping with the findings of others who have administered similar amounts of subcutaneous histamine for such clinical problems as vertigo, headache,2 and cancer.3
Five possible mechanisms of action of histamine on the symptoms and clinical manifestations of MS were introduced in Part One of this article.1 These include augmentation of subnormal cerebral tissue levels of histamine, improved electrical function of demyelinated fibers, increased cerebral blood flow, modulation of autoimmune responses, and stimulation of remyelination.

Pathophysiology of MS
The majority of current research supports the view that MS is an autoimmune disorder in which immune cells (T lymphocytes and macrophages) in the blood are "primed" (sensitized), possibly by viral-related antigens, to attack myelinated neurons and glial cells of the central nervous system.28,29 Candidate viruses include measles,30 herpes,31 vaccinia,32 and multiple sclerosis retrovirus.33,34
The concept of Th1/Th2 balance is central to any discussion of the immunologic aspects of MS. Briefly, many diseases recognized as autoimmune can be classified according to the activity of two T cell subpopulations: Th1 and Th2.35 Differentiation of naive CD4+ T cells to a Th1 phenotype is induced by interleukin-12 (IL-12).36 Th1-polarized cells up-regulate various aspects of cell-mediated immunity by the secretion of cytokine mediators, including IL-1, aIL-1, bIL-2, IL-8, IL-12, tumor necrosis factor alpha (TNFa), and interferon gamma (IFNg). Th1-dominant conditions include infection by intracellular pathogens, rheumatoid arthritis (RA), Crohn's disease, autoimmune thyroiditis, and delayed hypersensitivity reactions

The microscopic appearance of MS plaques changes with time, but in both acute and chronic MS there is an inflammatory reaction dominated by T lymphocytes and macrophages. Myelinated fibers are engulfed by macrophages51 while other cells, such as per-ipheral lymphocytes and plasma cells, are also seen in close contact with myelin.52 In fresh lesions, demyelination is accompanied by destruction of other tissue elements, including oligodendrocytes, astrocytes, and axons. This destruction ends within a few weeks in many cases, and remyelination may follow, once the lesion has been repopulated with oligodendrocytes.53
Blakemore54 and Franklin55 conclude that remyelination depends on migration of oligodendrocyte progenitors, such as those observed by Prineas,56 from nearby undamaged tissue into the area of inflammation. Franklin also suggests extensive, recurrent, or longstanding inflammation will deplete surrounding healthy tissue of oligodendrocyte progenitors, ultimately limiting the repopulation of plaques and the remyelination of damaged axons.

Stimuli to remyelination include growth factors, such as platelet-derived growth factor,57 triiodothyronine (T3),58,59 and vitamin B12.60,61 Elevation of intracellular cAMP has also been shown to play a role in induction of oligodendrocyte progenitor differentiation and myelin synthesis in the rat brain62 and in peripheral Schwann cells.63,64
Thiamine also plays a role in myelination. Demyelination is a hallmark of thiamine deficiency,65 although deficiencies of other nutrients such as copper66 also cause demyelination. Thiamine, in the form of thiamine pyrophosphate, helps stabilize nerve cell membranes.67 Myelin-synthesizing oligodendrocyte cell bodies contain thiamine pyrophosphatase (TPPase),68 the enzyme which generates thiamine pyrophosphate. TPPase has been localized to the Golgi complexes of various neuronal cells,69 and Trapp found protein zero (P0), the main component of myelin basic protein, in Golgi complex membranes in rat Schwann cells.70
Gut Function in MS
Constipation is a common complaint of MS sufferers. For example, 68 percent of 280 patients surveyed by Weber95 reported constipation or fecal incontinence. These symptoms may reflect CNS damage as well as enteric nervous system (ENS) dysfunction.96 (Reference 96 is an overview of the ENS.)

Other aspects of gut function impairment in MS are less well recognized. These include impaired digestion and assimilation of nutrients. Gupta97 reported evidence of fat malabsorption and protein maldigestion in 40 percent of 52 MS patients. Xylose malabsorption was seen in 27 percent, and B12 malabsorption in 12 percent. Absorption of fat- soluble vitamins A and beta carotene was also impaired to a certain extent. Iarosh noted endoscopic atrophic changes, gastritis, and ulcerations consistent with achlorhydria in 32 MS patients.98 The total number of MS patients in that study was 89, but selection criteria for endoscopy were not given.

Over the past 25 years, one of the authors (JW) has observed abnormal gastric acid secretion, as assayed by Heidelberg capsule,99 in approximately 70 percent of patients with MS, although these findings have never been published. Recently Gillson found severe hypochlorhydria or achlorhydria in 9 of 14 (64%) patients with MS, also using the Heidelberg capsule. Fasting plasma essential amino acid levels were also measured in 12 unselected patients with MS, prior to their starting histamine treatment. Ten of 12 had at least five abnormal values (out of 10 measured).

A small number of MS patients at our (JW/GG) clinic recently had both a Heidelberg assay as well as measurement of fasting plasma essential amino acids, including histidine. Six of six patients had low values on six or more of the 10 essential amino acids measured. Five of the six had histidine levels very close to the low end of the normal range, and five of six patients were achlorhydric or severely hypochlorhydric. Five of these six patients have had a favorable response to exogenous histamine therapy. 

Little has been written about plasma amino acid levels in MS. Oriente100 noted significantly decreased histidine, methionine, and valine levels in nine patients with progressive systemic sclerosis (equivalent to MS in the Russian literature) compared to 15 controls. A study by Ivanokov101 on 45 MS patients reported "marked deaminoacidemia tending to hypoaminoacidemia." The abstract did not elaborate regarding which amino acids were measured. Quereshi102 noted decreased levels of methionine, valine, phenylalanine, and lysine in 12 patients with MS versus 12 controls. A total of 24 amino acids were measured in the study, and the levels of other amino acids were "more or less the same in the two groups" according to the abstract, although histidine was not mentioned specifically.

Overall, the present work supports published abnormalities of amino acid levels in general in MS patients. Our work and one previous study also show decreased histidine levels in MS; findings from two previous studies are equivocal. Nyhan reported five cases of hypohistidinemia in males without MS. Interestingly, all had CNS abnormalities.103
Evidence of malabsorption of other nutrients, such as zinc104 and copper104,105 has also been reported in MS. Both zinc and copper deficiency have been tied to histidine depletion in dogs,106 and copper deficiency has been linked to demyelination, as mentioned earlier. Copper is also a mast cell stabilizer.107,108 A possible connection between CNS histidine deficiency, copper deficiency, mast cell degranulation, and demyelination might, therefore, be worth investigating.



Proposed Connections between Histamine, Histidine, and the Pathophysiology of MS
With the foregoing background information in mind, the framework outlined in is proposed.

A central feature is the establishment of a systemic depletion of histidine on the basis of impaired gut function, as well as possible additional histidine depletion due to ongoing or intermittent episodes of CNS mast cell degranulation. Mast cell mediators are presumed to be involved in promulgation of demyelination, as discussed earlier. Demyelination is assumed to underlie some of the motor symptoms seen in MS, in accord with accepted thinking.

Histidine is needed for histamine synthesis (both systemically and in the CNS) for mast cells, and histaminergic neurons. Histidine deficiency may, therefore, lead to impairment of histaminergic pathways in the CNS via diminished release of histamine in synaptic clefts of histaminergic synapses. We postulate that some of the symptoms of MS, such as fatigue, impaired balance, and poor heat tolerance might be due to this impairment.

The Possible Role of Carnosine
Carnosine is a histidine-alanine dipeptide found primarily in skeletal muscle, cardiac tissue, and the brain.109 A murine study showed carnosine can be absorbed intact from the gut.110 If the same is true in humans, carnosine might be subject to the same factors putatively impairing histidine assimilation in MS. A carnosine deficiency might then contribute to an existing histidine deficit, since carnosine might provide a rapidly mobilizable source of histidine in times of high histamine turnover.111 Both Fitzpatrick112 and Flancbaum113 demonstrated increased conversion of carnosine to histamine in various tissues of animals under stress. Carnosine may also act as a histidine reservoir for normal metabolic demands. Prolonged or episodic inflammatory episodes in MS might, therefore, eventually deplete carnosine muscle stores, which would not be replenished by uptake from the gut. Deficiency of carnosine might also make the CNS more susceptible to damage from inflammation, in light of its status as a lipophilic antioxidant.114-116
The Possible Role of Thiamine
Histidine residues are known to be critical sites in thiamine-binding proteins, such as thiamine pyrophosphokinase, the enzyme that generates thiamine pyrophosphate from thiamine and ATP.120 Histidine residues are also critical residues in other proteins known to bind TPP or thiamine itself.121,122 Histidine deficiency might therefore result in decreased TPP synthesis or decreased transport of TPP or thiamine to relevant sites such as the brain.

As mentioned, thiamine is involved in maintaining the stability of the blood-brain barrier and also in myelin formation - two central aspects of MS pathophysiology. Thiamine deficiency can also feed back to impair gut function in rats, as shown by Khramtsov123 who demonstrated impaired gastric secretory function in response to histamine in thiamine-deficient animals.

Given the dependence of thiamine binding proteins on histidine residues, abnormal thiamine status might develop in MS as a consequence of histidine deficiency, and once established, may reinforce the histidine deficiency. A thiamine deficiency would then promote demyelination as discussed above; alternatively, subclinical thiamine deficiency might be a factor which tips a predisposed individual closer to acute MS or relapse.

At this juncture, it is not clear whether gut dysfunction is a primary or secondary feature of MS. Primary failure mechanisms might include a cell-mediated attack on the ENS which parallels that experienced by the CNS, or a viral attack on intestinal mucosa, pancreatic tissue, and/or neuronal tissue. Secondary mechanisms might include a disruption of CNS vagal efferents (due to the effects of MS in the brain), which are involved in the control of gut function. One of the authors (GG) has measured achlorhydria in two patients within months of first onset of neurologic symptoms, supporting the notion that gut dysfunction might precede development of neurologic symptoms.

Caffeine is included in the transdermal histamine patch utilized in the Part One study previously published in this journal1 and may synergize with histamine in several ways. Mast cell degranulation involves several processes: an influx of Ca2+ ions to the cell, a transient decrease in the intracellular concentration of cAMP,173 and a transient increase in the activation of protein kinase C (PKC).174 Phosphodiesterase inhibitors, such as theophylline173 and caffeine175 are able to stabilize mast cells against degranulation by preventing a drop in intracellular cAMP levels and preventing activation of PKC. Therefore, caffeine would synergize with histamine in this regard.

The Effect of Exogenous Histamine on Myelination 
Exogenous histamine may exert a positive influence on remyelination by direct and indirect means. Exogenous histamine might directly stimulate remyelination by enhancing migration of oligodendrocyte progenitor cells into areas of inflammation, by inducing and/or facilitating the development of mature oligodendrocytes, and by stimulating myelin formation by oligodendrocytes. Although stimulation of H2 receptors elevates intracellular cAMP, and elevation of intracellular cAMP has been linked to induction of oligodendrocyte differentiation and myelin synthesis, no studies directly connect histamine to myelin formation through elaboration of cAMP.

Exogenous histamine may indirectly spur remyelination by its effect on other factors tied to myelination, including T3 and vitamin B12. For example, histamine is known to trigger the release of thyrotrophin releasing hormone,180 and mouse thyroid has been shown to bear H2 receptors, which stimulate thyroid hormone secretion.181 Histamine may exert a similar stimulating effect on the human thyroid gland, so exogenous histamine may assist remyelination through stimulation of thyroid function. Exogenous histamine might enhance uptake of B12 in particular, and other nutrients in general, and this may impact myelination over a longer time period. Note also that improved thyroid function might increase carnosinase activity.

Conclusion
A framework has been proposed in which histamine supplementation might alleviate some of the symptoms of MS. Central to this framework is the notion of a systemic histidine deficiency, which limits the ability of the body to synthesize requisite amounts of histamine at sites such as the CNS and the gastric mucosa. We have reported preliminary findings which support the existence of a histidine deficiency in some patients with MS, and correlate it with impaired or absent gastric acid production as measured by the Heidelberg capsule. The proposed histidine deficiency might be brought about by a failure of gastric and pancreatic exocrine function, but it is unclear whether impairment of gut function might be a primary or secondary feature of MS, and what might initiate the impairment. CNS mast cell degranulation may also contribute to a shortage of histidine.

Histamine supplementation may impact this state of affairs by directly augmenting the concentration of histamine in relevant synaptic clefts, by suppressing CNS mast cell degranulation, or by improving protein digestion and histidine status. Exogenous histamine might also augment cerebral blood flow, improve the conductivity of demyelinated nerve fibers, or help balance Th1 and Th2 immune functions. The timescales over which these mechanisms might act are roughly consistent with observed timescales of improvement.

As pointed out in the introduction, many of the ideas discussed in this paper are speculative. A host of unanswered questions remain, and we have proposed various ways some of these questions might be addressed. Whole brain n-acetylaspartate (NAA) assay via MRI has recently been proposed as a marker of disease progression.190 This technique might prove to be particularly useful for studying mast cell degranulation and the role of histamine in MS, if brain mast cells contain NAA as do peritoneal mast cells.191 We hope histamine will continue to show promise for MS patients, and that the curiosity of other MS and histamine researchers will be stimulated by some of the ideas presented in this paper.

Secondary deficits of nutrients such as histidine, thiamine, carnosine, and copper may feed back and amplify the damage done by the primary disease process in MS. We believe broad-spectrum nutritional support along with efforts to improve gastric acidity and protein digestion are strongly indicated, in conjunction with whatever other treatment modalities are used for this disease. We also believe significant effort should be put into untangling the interlocking ways in which secondary nutritional deficits sustain and intensify MS and other chronic disease processes.
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