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By Bill Sardi

With advancing age the human body harbors parasites, accumulates cellular debris, fats, and metallic minerals. In the later years of life accumulated iron and calcium cause tissues in the body to rust and calcify. The liver stores iron. The gall bladder and kidneys develop calcium and irons stones. Heart valves and arteries calcify and become clogged with cholesterol. The brain, retina and heart amass lipofuscin (ly-po-fusk-in) pigments. Parasites such as H. pylori (bacteria), Candida albicans (yeast), hepatitis and herpes viruses thrive as the human body begins to store extra iron with advancing age. 

The question is how to reverse all of these aging and disease factors. Alternative medicine practitioners often suggest detoxification, liver cleansing, or chelation therapy to remove these elements from tissues. But such efforts are often over-promoted, poorly researched, expensive or sometimes ineffective.
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There is a simple, economical and effective way of ridding the body of all of these undesirable organisms, debris and metals with advancing age --- IP6 rice bran extract.

IP6 is inositol hexaphosphate (also called phytic acid), which is found in every cell of the human body, is one molecule of inositol and six of phosphate and is found naturally in whole grains (bran), seeds and nuts. IP6 is known as nature’s master mineral chelator (remover).

IP6 is another of the many natural molecules that both conventional and alternative health practitioners continue to overlook. Researchers from around the world indicate they are searching for metal chelating agents to prevent or treat disease but fail to employ IP6 rice bran extract which is safe and economical. Conventional medicine’s narrow use of patented drugs rather than natural remedies blinds many health practitioners from the use of natural remedies such as IP6. 

IP6, extracted from rice bran, is available as a dietary supplement and natural chelator of metals from living tissues. As a dietary supplement, IP6 is documented as a cleanser of arteries, the heart, brain, kidneys, liver, gall bladder (stones), and many other tissues. Here is the evidence for your review.
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IP6 cleanses heavy metals

IP6 attaches to heavy metals such as mercury, lead and cadmium, as well as loose iron, copper and calcium. [J Agriculture Food Chemistry 47: 4714-17, 999] IP6 is a selective chelator -- it does not attach to potassium, sodium or magnesium, important electrolyte minerals required for heart rhythm. IP6 does not remove calcium from bones or iron from red blood cells. Once chelated (attached), these excess minerals are excreted via the urinary tract. [Crit Rev Food Sci Nutr. 35:495-508, 1995]

IP6 cleanses the kidneys

Numerous scientific reports confirm that IP6 inhibits the formation of kidney stones and can be used to dissolve calcium stones in the kidneys once they are formed. [Scandinavian Journal Urology Nephrology 34: 162-64, 2000] IP6 is described as a “clear alternative in the treatment of calcium kidney stones.” [Anticancer Research 19:3717-22, 1999] Another study concludes that IP6 “may be a useful agent in the treatment of patients with kidney stones.” [Scand J Urology Nephrology 32:261-5, 1998]
While various studies confirm IP6’s ability to inhibit kidney stones, it goes unused by physicians. [Arch Esp Urology 52:305-10, 1999]
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Researchers in Israel recently reported that methods are available to measure iron accumulation in the heart. Iron chelators such as IP6 would provide therapy for a heart weakened by excess iron. [Br J Haematology 125:545-51, 2004]

IP6 cleanses the arteries

One published report exclaimed that IP6 has an “extraordinary capacity” to inhibit calcifications throughout the body. [Anticancer Research 19:3717-22, 1999] IP6 can potentially remove calcium deposits from arteries. [International Journal Cardiology 33: 191-9, 1991] IP6 has been shown to significantly lower cholesterol in animals fed a cholesterol-enriched diet. [Anticancer Research 19:3699-702, 1999]

IP6 cleanses the liver[image: image8.png]



About a third of American adults have a condition called fatty liver. IP6 has been demonstrated to be a remedy for fatty liver. [Anticancer Research 19: 3695-98, 1999]

The liver is an organ that stores iron. Since iron is a growth factor for bacteria, fungi and virsuses, removal of iron from the liver may inhibit scarring caused by hepatitis. [Am J Gastroenterology 99: 286-91, 2004] Iron-restricted diets protect against liver damage in cases of chronic hepatitis C infection. [Hepatogastroenterology. 2002 49:529-31, 2002]
Removal of iron from the liver by periodic consumption of IP6 rice bran extract may be advantageous in liver disease.

IP6 cleanses the colon

Fiber is often promoted as a preventive measure against colon cancer. But not all types of fiber exhibit this protective property. Only the fiber found in whole grains (bran) that contains iron-binding IP6 prevents colon cancer. [Cancer 56: 717-18, 1985]

IP6 cleanses the brain

Loose iron is involved in the onset and progression of brain diseases such as Alzheimer’s, Parkinson’s, Huntington’s disease and Frederich’s ataxia. [Ann N Y Academy Sciences1012:306-25, 2004] Metal removal (chelation) is proposed as a treatment for Alzheimer’s disease by its ability to dissolve beta amyloid plaques in the brain. [Journal Alzheimer’s Disease 6:291-301, 2004]
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Neuromelanin is a brain pigment that control iron which may be overwhelmed with advancing age. A preliminary study using an iron chelator among Alzheimer’s patients produced some encouraging results, but concerns over the side effects of chelating drugs have limited further research. [Lancet Neurology 3: 431-34, 2004] However, IP6 has been found to be non-toxic in comparison with pharmaceutical chelators. [Environmental Molecular Mutagenesis 38:347-56, 2001]

Researchers are now poised to utilize iron chelators to prevent or treat age-related brain disease, but appear confused on how to proceed because of the terrible side effects posed by the use of prescription metal chelators.

IP6 is an overlooked chelator in the treatment of brain disease. Rats fed a diet rich in IP6 exhibit much lower iron levels in brain tissue. [J Trace Elem Med Biology15:221-8, 2001] When IP6 is added back into the diet of IP6-depleted animals, IP6 levels in brain tissues rise by 100 times. [Life Science 71:1535-46, 2002]

	

	IP6 rice bran extract rids aged tissues of aging pigments (lipofuscin)


IP6 cleanses the gall bladder 

Gallstones are composed of cholesterol, and in the later years of iron and calcium.
[Gastroenterology 76: 548-55, 1979] Children with inherited iron disorders exhibit increased risk for gallstones. [Acta Radiologica 40: 440-43, 1999] Removal of calcium and iron from the gall bladder may dissolve gall stones.

IP6 cleanses tissues of aging debris

Lipofuscin (ly-poh-fusk-in) is an aging pigment that accumulates in the brain, heart, retina and other tissues throughout the body. Oxygen and loose iron promote the accumulation of cellular debris called lipofuscin while iron chelators diminish it. [Free Radical Biology Medicine 33:611-9, 2002] IP6 as a potent mineral chelator could potentially remove lipofuscin deposits from aged tissues.

IP6 is an antibiotic

Iron encourages the growth of various parasites (bacteria, protozoa, viruses, fungi/yeast). [Microbial Pathogenesis 36:263-71, 2004; Clinical Infectious Diseases 25: 888, 1997] E. coli is a common pathogenic bacterium found in contaminated foods and water. In one animal experiment, when animals were intentionally infected with E. coli bacteria and given iron, all the animals succumbed. All the infected animals not given iron survived, underlining the importance of iron in the severity of infection. [Immunology 15: 581, 1968] Iron binders like IP6 can potentially be used in the treatment and prevention of infection. [Iron and Your Health, 1991]

IP6 offers additional health benefits:  
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There are additional heath benefits which may ensue from supplementation with IP6 rice bran extract. IP6 promotes DNA repair. [Cell 102: 721-29, 2000] Excess iron may have a role in the development of diabetes and IP6 may play a role in reversing diabetes. [Diabetic Medicine 21:798-802, 2004] IP6 also prevents blood clots. [Anticancer Research 19:3689-93, 1999]

IP6 is misunderstood

Unfortunately dietitians have been taught that IP6 is an anti-nutrient, that because of its mineral chelating properties it deprives the body of essential nutrients. Dietitians often fail to distinguish growing children, who have high calcium and iron needs, from adults who begin to accumulate excessive minerals with advancing age. Females experience delayed accumulation of iron because of monthly menstruation and avoid calcium overload by donating this mineral to their offspring during pregnancy and lactation. 

While nutritionists have been taught that IP6 in whole grains and seeds suppress the bioavailability of minerals, when IP6 was added to the diet of mice it did not affect their absorption of iron or calcium. [Journal Nutrition 114: 1192-98, 1984; Journal Nutrition 111: 841-47, 1981] Another study concluded that IP6 has no negative effects on mineral status and that adequate amounts in the diet are “remarkable and must be favorably considered.” [J Trace Element Med Biology15:221-8, 2001]

IP6 producer

The IP6 rice bran technology would not be possible without the pioneering work of Tsuno Foods & Rice Company of Wakayama, Japan. Tsuno Foods provides the highest quality IP6 rice bran extract available, with over 70% of its contents available to chelate unbound minerals.

Middle-aged males (age 40+) and postmenopausal females, or women who have undergone early hysterectomy, should periodically conduct an IP6 body cleanse. IP6 should be taken on an empty stomach so as not to interfere with mineral absorption from foods. Take with water only. Dosage range: 1000-2000 mg per day. A 30-day IP6 cleans should be performed by adults once a year.

Some of the U.S. companies that utilize the Tsuno Foods IP6 rice bran extract are Jarrow, Purity Products and Source Naturals.
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Phytic acid in foods or bran should be distinguished from supplemental phytic acid, which is derived from rice bran extract. In foods, phytic acid binds to iron and other minerals in the digestive tract and may interfere with mineral absorption. As a purified extract of rice bran, taken between meals so it will not bind to minerals in the digestive tract, phytic acid is readily absorbed into the bloodstream, where it acts as a potent mineral chelator.33 Phytic acid binds to any free iron or other minerals (even heavy metals such as mercury, lead and cadmium) in the blood, which are then eliminated through the kidneys. Phytic acid removes only excess or unbound minerals, not mineral ions already attached to proteins. 
Phytic acid is such a potent--but safe--iron and mineral chelator that it may someday replace intravenous chelation therapy such as the mineral-chelator EDTA or iron-binding drugs such as desferrioxamine (Desferal). Because of its ability to bind to iron and block iron-driven hydroxyl radical generation (water-based) as well as suppress lipid peroxidation (fat-based), phytic acid has been used successfully as an antioxidant food preservative.34

IP6-- Potent Cancer Fighter

A cancer fighting agent. IP6 is a component of fiber which is found in whole grains and legumes. However, it is generally poorly absorbed in its natural state. 
IP6 is being presented by a number of various sources as a cancer preventative and a powerful cancer
The good news is that Dr. Shamsuddin, M.D, PHD, from the University of Maryland, discovered that a combination of IP6 and a component called inositol has a dramatic and immune enhancing effect upon the body. That combination is now available in capsule form. 

The principal behind IP6 is that it helps the body to produce IP3, which is a component which functions as an on/off switch for cancer. When the IP3 levels are low within the body, the cells can replicate at an out of control ratio, causing cancer. When cancer cells are bathed in IP3 they literally turn themselves off. 

Tests have been done that have shown IP6 to prevent or substantially reduce the size of tumors in mice. Experiments done with IP6 on animals have shown that IP 6 with inositol acts as an anticancer agent against virtually all types of cancer, including breast, prostate, lung, skin and brain, and also lymphomas and leukemia. 

IP6 is a totally harmless substance and has been used in Japan for many years as a nutritional supplement. Taking a regular dosage per day seems to make a lot of sense when looking at the other side of the coin--- cancer and chemotherapy. Chemo is a wonderful invention, but the central side effect is that it destroys good cells as well as bad. 

I am not a doctor, nor do I claim to have any training as a health professional. I do, however, take IP6 on a daily basis, along with immune building herbs, because I suffer an occasional bout with Crohn’s disease, a painful and debilitating condition characterized by a narrowing and scarring of the intestines, and oftentimes tumors in the intestines. It is not a condition that does well with surgery, although in many cases surgery is required, and lengths of the intestines are then removed. Luckily, I can control my symptoms with diet and a conscientious lifestyle. Crohn’s sufferers have a higher incidence of colon cancer than an average person. Therefore, I take IP6, and I can honestly say , in my case, in appears to greatly decrease the incidences and severity of the symptoms.

As with any other kind of alternative treatment, always check with your physician before starting a new product, procedure, or diet. IP6 has shown no negative results in clinical studies. In an intensive search concerning this product, the only warnings I saw were the standard ones.. Consult your physician before taking this product if you are pregnant or nursing a baby.

Cilantro, Natural Chelator:

Chelation is a Greek word meaning claws. Chelation therapy is a process in which a chelating agent literally grabs onto and pulls lead or other heavy metals from the blood and arteries, and gets rid of them through the process of natural elimination. This is commonly done intravenously with a chemical agent called EDTA. 

Chelation therapy using EDTA was found to remove not only lead but mercury and aluminum. The theory is that getting rid of these heavy metals within the body allows the elimination of millions of free radicals (disrupted cell structures}, which in turn allows the body to heal itself. 

Chelation therapy can also be done orally, which consists of taking a scheduled dosage of supplements which remove the heavy metals from the body. This, however, can be almost as costly as intravenous chelation.

However, Dr. Yoshiaki Omura has reported a huge success using the common herb cilantro, better known as coriander, as a chelation agent. He claims that fresh cilantro can remove heavy metals from the body in less than two weeks.

His study also indicated that patients using cilantro as a chelator had fewer incidences of colds and flu after removing the heavy metals. This could be because viruses and bacteria tend to [image: image12.png]


accumulate in organs which have high levels of heavy metal. Cilantro was also found to be beneficial in preventing herpes outbreaks. 

Cilantro is a Mexican and Middle Eastern spice. [coriander actually!] To be used as a chelating agent it must be used fresh. The leaves are preferable as the stems tend to taste bitter. Salads and salsas are a good way to introduce cilantro into the diet.

A tablespoon of cilantro a day keeps the doctor away! Cilantro or intravenous chelation? Well, I am really not that thrilled with needles, so cilantro salsa, here I come! 

IP-6 Inositol Hexaphosphate
Reduces Iron Overload

Too Much of a Good Thing
by Bill Sardi

Recent studies reveal that blood donors exhibit lower rates of many diseases and experience better than average health. Additionally, the centuries-old practice of bloodletting is being revived as a treatment for disorders such as heart disease, cancer and Alzheimer's.1 Why would blood reduction improve health parameters? In part, because blood removal helps to control circulating iron levels.

Iron is an essential component of hemoglobin in red blood cells, is associated with strength, and is required for oxygen transport, DNA synthesis and other processes. But it also has a destructive nature. In its free form, unbound from hemoglobin or other binding proteins, it accelerates oxidation or "rusting" of body tissues. Since iron-induced oxidation worsens the course of virtually every disease, iron control could be a universal approach to disease prevention and therapy.2

Whereas poor iron intake, or impaired absorption, may lead to anemia, too much iron--iron overload--is even more problematic.3 After full growth is achieved, at about age 18 or so, excess iron accumulates in the blood of all humans at the rate of 1 mg per day.2 About 80 percent of the body's iron stores are in the blood. Women are less at risk for iron buildup than men because of the blood they lose monthly during menstruation. As a result, women have somewhere around half the circulating iron levels as men. Their rates for heart disease, cancer and diabetes are also about half those of males. Because men have no direct outlet for iron, by age 40 their iron levels are similar to those of a postmenopausal 70-year-old woman. This amount of iron can lead to premature aging and diseases such as arthritis, cancer, cataracts, diabetes, osteoporosis, and retinal, liver and brain disorders.4 Postmenopausal women, or women who have undergone early hysterectomy in their 20s, 30s and early 40s, may experience similar problems.5

Recognizing the Problem
Iron overload hasn't gone completely unnoticed. There are a number of books on the topic, but most are written for health professionals, leaving the public largely unaware of the problem. Also, some confusion exists regarding the role of iron in health and disease. First, there is a mistaken idea that the majority of the people affected by iron overload diseases have the genetic form, called hemochromatosis, which affects only about 1 million of the estimated 275 million Americans. In fact, the potential threat of iron overload is universal. It comes with advancing age and regardless of genetic factors. Second, the emphasis on preventing anemia in children and menstruating women has detracted attention from progressive iron buildup in adult men and postmenopausal women.6

Upon closer inspection, many health-promoting practices inadvertently control iron. For example, taking an aspirin a day to prevent heart attacks and strokes causes blood loss via the digestive tract on the order of about a tablespoon per day. This results in iron loss.7 Raymond Hohl, M.D., an assistant professor of internal medicine and pharmacology at the University of Iowa in Iowa City, says even chronic use of a baby aspirin may help to control iron and in some cases can induce iron-deficiency anemia.8 Aspirin also appears to increase the production of ferritin, an iron-binding protein that prevents iron from inducing oxidation.9 By exercising, a person loses about 1 mg of iron through sweat.10 Fasting and vegetarian diets, both of which promote longevity in animals and humans, limit iron consumption because red meat contains the highly absorbable heme iron. Whether or not related to iron consumption, restricting red meat consumption has been shown in various studies to reduce the risk of colon cancer.11

Normal Iron Regulation
In healthy individuals there is little if any unbound iron circulating in the blood. In all disease states, however, unbound iron (also called free iron) is released at sites of inflammation and can spark uncontrolled oxidation.12 Fortunately, there are numerous automatic mechanisms in the body that help to control iron, many by chelation--compounds that bind to a toxic substance (such as iron) and render it nontoxic or nonactive. Albumin, a simple protein found in blood, acts as a chelator by loosely binding to iron.13 Ferritin, produced in the liver, is another iron-binding protein.14 Transferrin is a protein that chelates iron and totes it back to the liver, where it is metabolized and excreted.15 The liver produces lactoferrin, another iron chelator, when challenged by infectious agents.16 This is important because pathogenic organisms such as viruses, bacteria and fungi require iron for growth. Furthermore, as iron stores increase, the gastric absorption of iron decreases. So the body employs numerous mechanisms to control iron that are activated when threatened by disease. However, these defensive mechanisms can be overwhelmed.

Blood tests for iron levels (i.e., hemoglobin and ferritin levels are checked for transferrin saturation percentages) are often useful, but the results of these tests are confounded in states of prolonged inflammation or disease.17 A skilled hematologist is often the best professional from whom to obtain personal information concerning blood iron levels.

Differentiating between anemia and iron overload can be difficult because both conditions cause fatigue. One study at the Department of Medicine, University of Western Ontario in Canada, found that iron overload can produce a wide range of symptoms, such as joint pain (particularly hip), unexplained gastric pain, frequent infections, skin bronzing, elevated liver enzymes, cessation of menstruation, hair loss and heart flutters (fibrillation). Yet, of 410 iron-overload patients, 27 percent experienced no symptoms whatsoever.18 Common symptoms of iron-deficiency anemia are lowered resistance to infections, fainting, breath holding, mental fatigue, sleepiness, cold hands and feet, and cravings for ice, meat or tomatoes, all which are more likely to occur among women.19

Dietary Iron Control
Various dietary practices can help control iron levels. In a relatively short period of time, dietary changes can result in anemia, iron overload or an ideal state of iron control. Anemia can be induced in about 120 days, while symptoms of iron overload can come on in just 60 days.

Humans absorb only a fraction of the iron they consume, but there are many controlling factors.20 Iron absorption rates from food vary widely, from less than 1 percent to nearly 100 percent.21 Cooks who use iron or stainless steel pots increase the amount of iron they consume.22 Generally, iron in plant foods is not as well absorbed as iron from meat: Only 5 percent of iron in plant foods is available, vs. 30 to 50 percent of iron from meat.23 Olive oil and spices such as anise, caraway, cumin, licorice and mint promote iron absorption,24 while antacids, eggs and soy reduce availability.25 Since dairy products contain lactoferrin, milk also inhibits the absorption of iron.26 Moderate alcohol consumption is unlikely to pose a problem with iron absorption, but excessive amounts of alcohol is associated with iron overload, particularly in adult males.27

Vitamin C also increases iron absorption.28 However, there is no evidence that vitamin C leads to iron overload. Thus vitamin C should not be avoided by meat-eaters for this reason, since studies show high-dose vitamin C supplements are associated with a decreased risk for heart disease, cancer, cataracts and other disorders.29 A vegetarian diet does not generally cause iron-deficiency anemia because there is more vitamin C in plant-food diets, which enhances absorption.30

A 1982 human study was conducted to assess the effect of various drinks on iron absorption. A subject ate a standard meal of a hamburger, string beans, mashed potatoes and water. When green tea was drunk instead of water, iron absorption was reduced by 62 percent. Coffee reduced iron absorption by 35 percent, whereas orange juice (as a source of vitamin C) increased absorption by 85 percent. Contrary to other studies, milk and beer had no significant effect.31

Bioflavonoids (found in berries, coffee, green tea, pine bark, quercetin and the rind of citrus fruits, particularly blueberry, cranberry, elderberry and grape seed) and phytic acid (a component of whole grains and seeds such as sesame) bind to iron and other minerals in the gastric tract and help to limit iron availability. If bioflavonoids and phytic acid haven't bound to minerals in the digestive tract they will get into the bloodstream, where they can bind to free iron, acting as blood-cleansing iron chelators. Therefore, maximum iron chelation in the blood circulation is achieved when these iron binders are consumed apart from meals.

Phytic acid--also called inositol hexaphosphate, or IP6--is comprised of six phosphorus molecules and one molecule of inositol. It has been mistakenly described for decades as an "anti-nutrient" because it impairs mineral absorption. However, in the 1980s food biochemist Ernst Graf, Ph.D., began to tout phytic acid for its beneficial antioxidant properties achieved through mineral chelation.32

Phytic acid in foods or bran should be distinguished from supplemental phytic acid, which is derived from rice bran extract. In foods, phytic acid binds to iron and other minerals in the digestive tract and may interfere with mineral absorption. As a purified extract of rice bran, taken between meals so it will not bind to minerals in the digestive tract, phytic acid is readily absorbed into the bloodstream, where it acts as a potent mineral chelator.33 Phytic acid binds to any free iron or other minerals (even heavy metals such as mercury, lead and cadmium) in the blood, which are then eliminated through the kidneys. Phytic acid removes only excess or unbound minerals, not mineral ions already attached to proteins. 
Phytic acid is such a potent--but safe--iron and mineral chelator that it may someday replace intravenous chelation therapy such as the mineral-chelator EDTA or iron-binding drugs such as desferrioxamine (Desferal). Because of its ability to bind to iron and block iron-driven hydroxyl radical generation (water-based) as well as suppress lipid peroxidation (fat-based), phytic acid has been used successfully as an antioxidant food preservative.34

Phytic acid supplements should not be taken during pregnancy since the developing fetus requires minerals for proper development. Because aspirin causes a small loss of blood and consequently helps to control iron levels, the simultaneous use of phytic acid with a daily aspirin tablet is not advised. A three-month course of phytic acid should achieve adequate iron chelation, and prolonged daily supplementation may lead to iron-deficiency anemia. Anemic individuals who take phytic acid as a food supplement are likely to feel weak shortly after consumption, whereas iron-overloaded individuals are likely to feel increased energy.

For those at risk for iron overload, it may be wise to avoid iron in multivitamins and shun fortified foods that provide more than 25 percent of the recommended daily intake for iron. No doctor should prescribe iron tablets for patients who complain of fatigue without blood tests and a thorough health history. Iron-rich foods such as red meat and molasses may prevent anemia and build strength during the growing years but in adulthood may lead to iron overload among men and postmenopausal women. Those individuals who learn how to achieve iron balance will maintain the most desirable state of health throughout life. 

Bill Sardi is a health journalist and consumer advocate in Diamond Bar, Calif. He recently published The Iron Time Bomb (Bill Sardi, 1999).

· Natural Sugar-Phosphate Compound Shows Promise In Cancer - Doctor's Guide, 3/30/98 - "What if a common, naturally occurring substance could shrink tumours, stop their growth, even make cancer cells normal again? A University of Maryland School of Medicine researcher is finding that it can." 

Inositol Hexaphosphate:   [image: image13.png]


 
A natural compound has been found that inhibits cancerous cell growth and increases natural killer T cell immune activity in both animal and test-tube studies. Inositol hexaphosphate (IP-6), also known as phytic acid, is an antioxidant abundant in cereal grains and legumes. IP-6 also is found in most mammalian cells, where it is involved in regulating vital cellular functions such as signal transduction, cell proliferation and cell differentiation.1 

IP-6 demonstrates the striking anticancer property of inhibiting accelerated cell division both in vivo and in vitro. This is potentially important if natural killer cell activity is altered by cancers such as leukemia; immune-supressing conditions such as AIDS; or viral, fungal and protozoal infections. 

Natural killer (NK) cells are a type of immune cell produced in the bone marrow and matured in the thymus gland. Armed with an estimated 100 different biochemical poisons for killing foreign proteins, NK cells can recognize and quickly destroy virus and cancer cells. 

A mouse study designed to measure NK cell activity demonstrated that a combination of inositol plus IP-6 increased the number of NK cells by more than 49 percent. When the mice were given a potent carcinogen along with the IP-6 combination, NK cells were still enhanced by nearly 40 percent.2 Since NK cells are involved in tumor cell destruction, their enhancement correlates with tumor suppression. In test-tube experiments, IP-6 inhibited the growth of human leukemia, colon and prostate cancer cells.3-5 

High-fiber diets containing phytic acid reduce certain cancer risks, particularly colon cancer. However, taking purified IP-6 appears more beneficial than eating the same amount in natural fiber. In a rat study comparing pure IP-6 and a 20 percent bran diet, researchers found that compared with controls, tumor incidence was reduced by approximately 11 percent in the group fed 20 percent bran. However, rats given 0.4 percent IP-6 in drinking water--an amount equivalent to the phytic acid found in a 20 percent bran diet--had a 33.5 percent reduction in tumor incidence and 48.8 percent fewer tumors overall.2 These data show that supplemental dietary fiber in bran exhibited a lesser inhibitory effect, whereas animals given IP-6 showed significant reduction in tumor number, incidence and multiplicity. 

IP-6 may be an excellent candidate for adjuvant chemotherapy and cancer prevention. Recently, a U.S. patent was awarded for inositol plus IP-6 (derived from rice bran) for reducing cell proliferation and enhancing NK cell activity.

Second Messengers: IP3 and DAG:

[image: image14.png]PIP2 DAG
(a phospholipid) (diacylglycerol)

JE— -

phospholipase-C ! protein

& kinase C
3

Ligand-gated
Ca*+ channel

sarcoplasmic
reticulum



Inositol triphosphate (IP3) and diacylglycerol (DAG) are important second messengers. Their formation begins with the binding of an extracellular regulatory molecule to a membrane receptor that activates a trimeric G protein. The alpha subunit of this G protein then activates phospholipase C, which acts on a membrane phospholipid. (What other membrane phospholipase have we discussed this quarter?)

Acting on a membrane phospholipid, phospholipase C cleaves off IP3, which is a small polar molecule. Remaining in the membrane is the DAG, which consists of glycerol and two fatty acids 

The IP3 diffuses to the endoplasmic reticulum, which stores Ca++. The IP3 binds to and opens a ligand gated ion channel that allows Ca++ to move out into the cytosol, where the Ca++ activates various cellular processes. This is discussed further under calmodulin page. (Note that in muscle, the Ca++ is stored in the sarcoplasmic reticulum.)

Meanwhile, the DAG in the membrane activates protein kinase C, which in turn activates proteins inside the cell by phosphorylation.

Thus the initial binding of the extracellular regulatory molecule to the membrane receptor turns on an integrated repertoire of cellular events. 

RATIONALE: Myo-inositol is an isomer of glucose that is a precursor in the phosphatidylinositol (PIP) cycle, a source of two second messengers: diacylglycerol (DAG) and inositol triphosphate (IP3). Clinical studies have reported that inositol is effective in relieving symptoms of depression.
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