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Part I

NEUROTOXICITY AND NEUROTOXIC AGENTS
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The Brain’s Gatekeeper

[image: ]

THROUGHOUT HISTORY, people have been driven by curiosity to explore every aspect of their physical surroundings. Many great frontiers still exist. In space, the farthest galaxies remain a mystery. On earth, the deepest reaches of the ocean await to be studied.

For the human body, the last frontier is the brain. For centuries, this mysterious organ has bewildered many by deftly concealing its multitude of secrets. However, with time, new discoveries and technologies are enhancing our understanding of this complex organ.

The average human brain weighs a mere three pounds and is only the size of a grapefruit. Mostly composed of fat, the brain has no intrinsic moving parts like a beating heart made mostly of protein. Yet it regulates our most basic behaviors—eating, keeping warm, sleeping—and our most sophisticated tasks of music, art, science, and the development of civilization. It cradles our very emotions, hopes, fears, and personality. Despite its immense influence, however, the brain is quite vulnerable, and both inadequate nutrition and pollutants can dramatically affect delicate brain and nervous system functions.

Because of a lengthy and continuing development after birth, human children have the longest period of helplessness in the animal kingdom. Therefore, a baby’s brain is a “work in progress.” In the first years of life, the brain undergoes profound changes. Shortly after birth, a baby’s brain produces many more connections between brain cells than it can possibly utilize. Then the developing organ prunes and eliminates connections seldom used. At around ten years of age, the brain eliminates excess connections and, for better or worse, a set brain pattern emerges. Depriving a child of a stimulating atmosphere can retard brain growth, because the organ itself can wither and suffer permanently. Richly stimulating environments really do produce rich, thriving brains in children and can lessen the risk of brain diseases in adults.

Ironic as it may seem, cell death plays a tremendous role in the pruning process that is vital to brain growth and maintenance. A marvel called programmed cell death, or apoptosis (Greek for a flower losing its petals), is vital to a healthy brain. All higher forms of life use apoptosis in normal growth and maintenance. Cells dying because of trauma, invading germs, toxic agents, or lack of oxygen display large invasions of white blood cells from inflammation. When a cell undergoes programmed death in an orderly process, the cell shrivels up and dies quietly, no inflammation occurs, and scavenger cells engulf the debris and recycle it to other living cells.

As it turns out, many drugs and environmental pollutants cause a glitch in cell life by interrupting the tricky process of programmed cell death. Too much or too little apoptosis causes a disturbing pattern of diseases within the central nervous system. The absence of apoptosis increases the risk of cancer and other disorders, since a cell that normally would die lives instead. For example, researchers have linked tumor growth with the loss of a normal, programmed deletion of select cells. Substances that suppress apoptosis will stall the normal neural circuit pruning, and perhaps lead to hyperactive children with excess circuitry. On the other hand, too much apoptosis can destroy vital brain cells that have limited means to form new tissue. Nature uses apoptosis to balance the unbridled growth of cells with the removal of seriously damaged cells.

Development and Stimulation

Clearly, a vital time frame for brain development spans from before birth to about ten years of age. Acquisition of such refinements as motor skills, emotional control, vision, social attachment, language, and logic occurs during certain windows of opportunity. During these developmental windows, a child must be stimulated by proper visual and auditory experiences or risk permanent mental handicap. For instance, researchers have determined that children under the age of ten have an easier time learning a second language than do older individuals. Because the brain circuits have already been hardwired by the time a child reaches ten years, developed brains find it more difficult to learn new languages. But not all windows of opportunity shut at the same time. The developmental window for organizing words in a sentence—syntax—may close as early as five or six years of age, whereas the window for adding new words to a vocabulary may never close.

The hungry brain requires not only proper stimulation, but also things it cannot make on its own, such as oxygen and glucose. Therefore, knowing the brain’s essential nutrition is vital to developing the proper diet for optimal adult brain function.

There’s much more to eating well than just the pleasure and good company or the flavor of a favorite dish. The type of dietary fat consumed may be crucial to preventing brain disorders. Evidence suggests that the different types of dietary fat may affect a person’s mood and ability to learn. Many people are becoming true believers in the old adage “You are what you eat.” In terms of brain function what you eat determines both your psyche and intellectual state.

Living with Environmental Chemicals

To encourage optimal function for the adult brain, you must consider both getting critical nutrition and reducing the intake of foods that are detrimental to peak activity of the brain.

After World War II, the production and expanded use of chemicals in the United States created a steady stream of plastics, fertilizers, pesticides, and synthetic fiber products that entered the market. During the 1980s, the National Research Council estimated that a staggering five million different chemical entities had been manufactured by the chemical industry. Today, each year brings to market more than a thousand new or exotic chemicals, adding to an existing stockpile of about 100,000 currently marketed chemicals.

Manufacturing and disposal of these chemicals in the environment have allowed them to enter our food supply and our bodies. Today, we can detect over six hundred different chemicals in people from industrialized countries, most of which were not known or present in humans before the twentieth century. Many experts believe that the presence of even low levels of these chemicals has no significant health effect. Yet widespread use of these chemicals increases even as disorders of the nervous system such as depression, multiple sclerosis, and Parkinson’s disease are also on the rise. Further research has linked pesticide use and industrial activities with an increased risk of Parkinson’s disease—a particularly devastating brain disorder. People repeatedly exposed to pesticides or who reside near paper mills have an even greater likelihood of developing Parkinson’s.

Timeline of Nervous System Diseases from 1800 to 2000
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Research published in the New England Journal of Medicine showed that pregnant women who transferred higher amounts of chemicals called polychlorinated biphenyls (PCBs) to their infants before birth had more children who developed poor reading skills, lower IQs, memory deficits, and difficulty focusing on tasks. Almost all humans now harbor PCBs in their bodies, a class of toxic chemicals first manufactured by Monsanto in 1929.

Autism, another common learning disorder, surfaced in this country in the late thirties to early forties. Some studies have associated autism with environmental factors, and related learning disorders have shown increased prevalence in children who live near heavily traveled roadways. The incidence of attention-deficit disorder has also increased about 500 percent over the last fifty years.

We might even hypothesize that some people have become vulnerable to Alzheimer’s because of slight differences in genetic makeup that allow high-tech pollutants to wreak havoc in the brain.

Silence of the Brain

We know that the brain cannot easily repair itself. Since the brain has limited healing abilities, any damage to most parts of the brain usually results in severe conditions. Intelligent people who ride motorcycles and bicycles wear safety helmets (sometimes aptly named “brain buckets”) to guard against brain damage in the case of accidents because they are aware of the risks. But what about less obvious threats to optimal brain function?

Most people don’t know that our food, water, and air supply can slowly and silently damage our brains. The depths of the brain do not contain specialized alarm cells to detect pain. Headaches arise from nerve endings in the blood vessels and membranes covering the brain. Brain cells constantly wage microscopic battles for survival, and when they lose, cells die quietly, unnoticed—and you won’t even know it until you lose working capacity of the brain. Initial brain cell loss usually doesn’t cause problems, because the brain has reserve tissue. If you destroy enough reserve tissue, though, the brain’s working capacity becomes severely compromised. For example, Parkinson’s disease affects movement and typically shows up in the sixth decade of life. Sometimes, for unknown reasons, Parkinson’s disease can strike much earlier, as happened to Michael J. Fox, the charismatic actor who came down with Parkinson’s in his late twenties.

Researchers have struggled for more than a century to figure out what causes Parkinson’s disease. Until about twenty years ago, our understanding of its causes remained murky; there were few clear clues: no single entity—infection, stress, genetics, or age—seemed to account for the tremors and gradual paralysis of Parkinson’s that afflict over 400,000 in the United States alone. Then, in 1982, a series of bizarre events occurred. Since the disease usually occurs in older people in the sixth decade of life, doctors found it strange that young drug users started turning up at hospitals showing signs of Parkinson’s disease. Scientists found a toxic contaminant present in the synthetic street heroin being used that caused this strange outbreak of Parkinson’s and solved the mystery. “Foreign” chemicals such as pesticides were actually causing Parkinson’s disease. An alarming study published in the Journal of the American Medical Association claimed that environmental chemicals cause the majority of Parkinson’s disease. Other published studies indicated the same troubling connection. While most scientists don’t accept it, Parkinson’s disease has become the first documented brain ailment of the industrial revolution.

Pollutants that taint our food supply may foster new generations of brain illnesses. Many believe that lead, a highly neurotoxic metal, contributed to the decline of the Roman Empire. In Rome, wine vessels contained lead, and elaborate networks of aqueducts and pipes that supplied drinking water to Rome were lined with lead sheets. Recently, lead has been linked to prevalent learning disorders such as attention-deficit disorder and aggressive behaviors. Several studies have suggested that violent criminals possess elevated levels of lead, cadmium, manganese, mercury, and other toxic chemicals in their systems when compared with nonviolent prisoners.

Many people see growing old as a slow decline into a doddering incapacity. “Going soft in the head” is one of the most unpleasant and frightening features equated with aging. The brain slowly closes down one area at a time, like the floors of a high-rise office building going dark at night. A vision comes to mind of a forgetful and fragile person who struggles to maintain balance by shuffling his feet. Yet with proper diet and lifestyle, this declining course of life need not be the norm in Western society. A growing body of recent evidence shows that through optimal nutrition we can prevent brain disease and boost brain power. Brain wellness requires that we do two important things: lessen our intake of pollutants and receive proper brain nutrition.

The BrainGate

The brain has an important built-in safety mechanism that blocks many items from entering. This blood-brain barrier was first discovered in 1885 in the research of Paul Ehrlich, a bacteriologist and later a Nobel Prize-winner in medicine. His laboratories performed organ-staining studies and observed that blue dyes injected into the bloodstream stained practically every organ in the body except for the brain and spinal cord. Ehrlich’s researchers later injected blue dye into cerebrospinal fluid (CSF), the fluid that nourishes and cushions the brain and spinal cord, and found that this time, the dye did indeed stain the brain tissues.

This experiment not only demonstrated the presence of a brain-blood barrier but also showed that no barrier existed between the CSF and brain. Experiments in the 1960s conclusively identified the brain-capillary network as the actual site of the barrier. Scientists soon accepted that a selective brain barrier existed between the blood vessels of the brain. The blood-brain barrier operates on a lock-and-key system; it usually opens only to travelers with the proper keys. Those items that lack a key may approach the blood-brain barrier, but cannot pass through—hence the term BrainGate.

The BrainGate forms an encompassing physical barrier and protects the brain from dangerous environments in all vertebrates. The brain needs special protection because it typically cannot recover from damage by regenerating new cells. The normal chemical changes that occur every day in our bloodstream would wreak havoc on the delicate brain without a barrier to protect its delicate internal chemistry. Without a BrainGate, normal activities such as eating and exercising would cause myriad items to enter the brain and disrupt brain cells, allowing them to fire uncontrollably. Seizures and even death would occur. Normal, everyday human life would be impossible without the BrainGate.

Anatomy of the BrainGate

In humans, the BrainGate contains tiny interweaving blood vessels, or capillaries. If placed end to end, the capillaries would stretch for about four hundred miles and cover nearly one hundred square feet of surface area, yet this network occupies less than 5 percent of the brain’s total volume.

Anatomy of the BrainGate
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The exclusive BrainGate allows some items to cross, but restricts others from crossing. In contrast to the capillaries in many other organs, brain capillary cells do not have direct channels into the brain, granting the BrainGate a vital purpose. In most parts of the body, cells that line the small blood vessels (endothelial cells) have small channels between each cell so items can move readily between the inside and the outside of the tiny vessels that serve other organs.
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The BrainGate

Important functions

     —Protects the brain from foreign substances in the blood that may injure the brain

     —Protects the brain from hormones and brain messengers that would disrupt brain activities

     —Maintains a constant internal environment for the brain

General properties

     —Large protein molecules do not cross through the BrainGate easily

     —Fat-soluble molecules, such as ethanol, environmental pollutants, and barbiturate drugs rapidly cross the BrainGate into the brain

     —Molecules that are electrically charged, like proteins, don’t usually cross unless assisted by a carrier transporter

It’s a different story in the brain. Endothelial cells fit tightly together and restrict items from crossing out of the bloodstream. The BrainGate has tight junctions that seal the margins of the cells that line the blood vessels. Furthermore, while non–brain cells have porous spaces in their basement membranes, brain capillaries have a continuous basement membrane that also restricts compounds from moving out of the blood vessels.

Although most of the brain’s capillaries have special features that form the BrainGate, specific localized areas of the brain, such as the circumventricular organs (CVOs), lack a BrainGate. These specialized CVOs control hormones and therefore must be able to measure and respond to their changes in the circulating blood. The hormone messengers must be free to cross into the CVOs, otherwise hormone control will not occur.

A Selective Sieve

The BrainGate is a selective sieve that allows essential substances required for brain activity to cross into the brain. Whether or not a molecule gains entry into the brain depends on several factors, including its size and its ability to dissolve in fat. Because the tiny blood vessels or capillaries have cell membranes made of fats, agents that dissolve in fat pass relatively easily into the brain. Water-soluble molecules such as proteins, hormones, antibiotics, and drugs used for cancer treatment have a much more difficult time crossing the BrainGate. Those items that partially dissolve in both water and fat will slowly seep through the BrainGate, if given enough time. Morphine, for example, behaves this way, and it takes about twenty-five or thirty minutes to cross over. Heroin, a morphine-derived, fat-soluble drug of abuse, crosses the BrainGate about one hundred times faster than morphine.

The fat-soluble hormone estrogen also easily crosses the BrainGate. Estrogen has some very interesting effects on other brain hormones. Many women notice substantial effects of replacement hormone therapy on mood and other physical processes governed by the various control centers of the brain.

The BrainGate permits fat-soluble items to pass easily since it has a large surface area created by its extensive network of blood vessels. However, the brain needs many essential nutrients that don’t dissolve in fat, such as glucose and iron. These nutrients enter the brain by the routes of highly selective transport systems. Electrically charged compounds are pulled across the BrainGate by specific proteins that line the inner surfaces of brain capillaries. Some transport systems bring in nutrients like glucose by forming a passage-like opening shaped perfectly to allow the sugar to penetrate the BrainGate. Other transports have selective receptacles or receptors that bristle out into the bloodstream to snare a required nutrient from the bloodstream.

Thus, electrically charged compounds such as proteins cross the BrainGate very slowly, whereas various fat-soluble compounds penetrate so rapidly that some are completely removed from the blood by the brain during a single pass through the brain circulation. The brain absorbs some fat-soluble items so quickly that only the blood flow limits the uptake.

Although fat-soluble compounds can enter the brain quite readily, some electrically charged proteins cannot enter the brain efficiently. For many nutrients, specific shuttles assist in the brain uptake. Because the brain uses glucose almost exclusively as a fuel, glucose shuttles richly endow the BrainGate.

Another prominent transport system in the BrainGate enhances the uptake of large neutral amino acids used to make proteins and brain messengers that transmit signals in the brain cells. This amino acid shuttle has the capacity for transporting at least ten different amino acids present in the blood. These multiple amino acids will thus compete with one another for transport into the brain. Consequently, when one amino acid rises in the blood, it can reduce the uptake of other amino acids. Such imbalances may play a role in the brain damage found in conditions such as phenylketonuria and excitotoxicity.

The human brain evolved with a diet that provided a steady release of amino acids from digestion. The brain uses amino acids to make neurotransmitters, or brain messengers, agents that transmit signals. But modern food-processing techniques have drastically altered the limited availability of amino acids by adulterating food with free amino acids in the form of monosodium glutamate (MSG) and by adding digested (hydrolyzed) animal and plant proteins. Processed-food manufacturers use these procedures to increase flavor, change food textures, or increase the food’s shelf life.
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The BrainGate can be weakened and compromised by

     —Mental stress

     —Bacteria and viral infections

     —Ionizing radiation (such as in medical or dental X-rays)

     —Microwave radiation (such as in cell phones, antennas, microwave ovens)

     —High blood pressure (more damaging substances cross the blood-brain barrier in people with high blood pressure)

     —Developmental stage (the BrainGate is not fully formed at birth and not fully developed until adulthood)

     —High concentrations of a given substance (for example, the sugar mannitol given or consumed in excess)

     —Mechanical trauma

     —Lack of oxygen

     —Inflammation

The problem with eating “free” amino acids or those that don’t need digestion is their rapid uptake in the brain. A recent dietary cause for brain cell death involves excessive stimulation, or excitotoxicity, of the brain cells by one particular amino acid—glutamate. Many different foods contain glutamate. Every cell in the body makes glutamate. The brain transports and stores glutamate for use as a brain messenger—a chemical signal that allows one brain cell to talk to or have a dialogue with another. Such brain cell conversations underlie the basic operations of the brain. Glutamate is the most common amino acid used to make brain messengers. Glutamate does have an ugly side, however: excessive amounts of glutamate will rapidly kill cells in the brain and spinal cord. Normally, nerve cells prevent the buildup of glutamate by using glutamate transporters that vacuum up the excess glutamate around cells. Excess glutamate constantly stimulates the nerve cell and can even overstimulate it to the point that the nerve cell dies.

The workings of the BrainGate are far more complex than just a barrier wall. It has specific shuttles that help in the uptake of important nutrients and hormones and actively pumps items out to control the buildup of toxic substances within in the brain. Enzymes present in the BrainGate alter or disarm brain messengers, drugs, and toxic agents before they can enter the brain and disrupt function. As a result of these diverse functions, the BrainGate can effectively supply the brain with the nutrition it requires and protect it from toxic agents while maintaining a proper nutrient balance.

Besides taking steps to ensure your overall physical health, you can now add essential nutrients and adopt lifestyle factors that not only support brain health, but also preserve brain function. As the general population ages, the number of people afflicted with brain diseases will rise. This book will help you lower your risk of brain illnesses.
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Traffic Control

Letting in the Brain Boosters
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WHETHER THE BRAINGATE permits an item to pass depends upon the item’s size, electrical charge, and ability to dissolve in fat. Because the tiny blood vessels or capillaries have cell membranes made of fats, things that dissolve in fat pass more easily into the brain. Water-soluble substances such as many antibiotics, cancer drugs, proteins, and many hormones have more difficulty gaining entry.

Gaining Entry Through the BrainGate

Because the brain also needs essential nutrients—such as glucose and iron—that don’t dissolve easily in fat, the BrainGate pulls them through with special shuttles that line the inner surfaces of brain capillaries. Some shuttles bring in nutrients like glucose by forming a passageway perfectly shaped to allow glucose to pass. Other shuttles have selective receptors that act like padlocks that extend out into the bloodstream and require a key before allowing an item to cross the BrainGate.

The Brain’s Shuttle Delivery System

The BrainGate shuttles are similar to a turnstile used by people to enter a ballpark. Before the ball game, the turnstile can become clogged with too many people entering the stadium all at once. The BrainGate can also become clogged with items that share the same turnstile (or shuttle). Dietary items present in excess swarm the turnstile and block others from crossing the BrainGate. What you eat is directly responsible for what gets in line at the BrainGate. Because the brain requires glucose as its primary fuel, the BrainGate is richly populated with glucose shuttles. The cells that make up the BrainGate contain large levels of cholesterol compared with other areas of the body. Cholesterol gives the BrainGate a rigid form, making transport across it more difficult.

The BrainGate maintains the proper environment for the brain to work and shields the brain from toxic agents. Items in the blood that cross rapidly into the brain include glucose (a vital source of energy), ions like sodium and potassium (used for electrical activity), and oxygen (for producing energy). Small molecules, like ethanol, also easily cross through the BrainGate. We know that some water-soluble molecules such as amino acids, choline, purine bases, nucleosides, glucose, and L-dopa (used to make dopamine) pass into the brain carried by special shuttles located in the BrainGate.

Items turned away from the BrainGate include large proteins and many antibiotics. Oxygen and carbon dioxide readily cross the BrainGate, as do alcohol, caffeine, amphetamines, cocaine, heroin, and nicotine. Hormones like estrogen also gain easy access to the brain and are able to act on brain messengers to produce stimulating effects in the brain.

The brain protects its fat from turning rancid (a process known as lipid peroxidation) by drawing antioxidants such as vitamins C and E, carotenoids, lycopene, and bioflavonoids across the BrainGate. Some antioxidant plant pigments, such as the proanthocyanidins from dark-red or blue fruits like blackberries and blueberries, can help slow the progress of some brain diseases. But the BrainGate will also exclude some potentially beneficial items. So because the BrainGate is so selective, proper nutrition is critical to brain wellness.

Substances with electrical charges such as glucose and amino acids must depend on special shuttles to cross into the brain. Because the brain primarily uses glucose for energy, the BrainGate contains areas richly populated with glucose shuttles. The brain needs a steady restocking of glucose, and if the blood glucose levels drop quickly, so will the brain glucose levels. A sufficient and steady level of glucose circulating in the blood is the only way to keep the brain supplied with glucose.

Large Neutral Amino Acids (Phenylalanine, Glycine)

The BrainGate shuttles raw materials for making brain messengers and proteins such as large neutral amino acids (LNAA). In stark contrast to the glucose shuttles, which only transport glucose and vitamin C, the LNAA shuttle can transport at least ten different amino acids that circulate in the blood. Because ten different amino acids use the same shuttle, they compete for entry into the brain.

For example, LNAAs compete for one common shuttle, and some LNAAs (like phenylalanine) have a stronger attraction to the shuttle, so they occupy more than 50 percent of the shuttle seats. Simply increasing one specific LNAA above normal dietary levels may elevate the brain levels of that particular amino acid.

This strong attraction, or “high affinity,” for the shuttle vehicle varies from one LNAA to another. From the strongest to the weakest these LNAAs include tryptophan, phenylalanine, leucine, tyrosine, isoleucine, and methionine. Unlike other amino acids, tryptophan attaches to a protein in the blood, making it too large to cross the BrainGate. Tryptophan has to fill up the proteins before unattached tryptophan can be presented at the BrainGate. Because of this mechanism, tryptophan must be eaten in high amounts to dramatically increase the brain levels.

Competing amino acids need to be balanced. Recall that diet alone dictates how much of the assorted amino acids are presented to the BrainGate. Too many excitatory amino acids will storm the BrainGate and more will cross into the brain, increasing the chance of excitotoxic damage.

When you eat a diet rich in one specific amino acid, that amino acid swarms the turnstile and more of it will cross the BrainGate. The assorted amino acids turn into different brain messengers once they enter the brain. Diet, therefore, plays a critical role in the balance of different brain messengers. In turn, various brain messengers play huge roles in moderating mood and brain activities (see Unlocking the BrainGate on page 108).

We now know for sure that the BrainGate has many shuttles in addition to those for glucose and amino acids. Special shuttles transport other important substances, including thiamine, pantothenic acid, biotin, vitamin B6, riboflavin, niacinamide, carnitine, inositol, sodium, potassium, some hormones and other peptides, purines, and nucleosides for nucleic acid synthesis.

Enemies at the Gate

Because the BrainGate controls the movement of so many substances into the brain, some vital nutrients may have difficulty getting through the BrainGate and need help to gain access to the brain. We know that many nutritional items gain access to the brain by specialized shuttles. Some toxic agents, however, exploit this mechanism and actually piggyback onto different shuttles to gain entry to the brain.

Mercury

The neurotoxic metal mercury can fool the BrainGate. Methylmercury can combine with the amino acid cysteine, which forms a structure similar to the amino acid methionine, and is then transported into the brain by the LNAA-system shuttle. Dietary fiber can assist in the removal of mercury, since bile is the major route of elimination.

Aluminum

Another weakness of the BrainGate concerns aluminum transport into the brain. Aluminum will gradually build up in the bones and brain tissues. Aluminum can cross the BrainGate like a “Trojan horse.” Because aluminum and iron share some common chemical properties, aluminum crosses the BrainGate by impersonating iron and using the iron shuttle. Greater brain uptake of aluminum might also be made possible by an increased leakage of the BrainGate as a result of diseases such as high blood pressure (hypertension) or Alzheimer’s.

Iron

In excess, iron can help form toxic free radicals that turn fats rancid. We also know that high levels of iron are often found in the brains of people afflicted with diseases such as Alzheimer’s and senile dementia.

Aspartame

Eating foods with added aspartame can lead to increased blood and brain levels of phenylalanine. High brain levels of phenylalanine are known to disrupt the enzyme tyrosine hydroxylase, which is responsible for making the mood enhancers serotonin, dopamine, and norepinephrine. A diet rich in aspartame-sweetened foods may have two harmful effects: By increasing the phenylalanine in the blood, tryptophan will have to compete and less will enter into the brain. Less serotonin results from lower levels of tryptophan in the brain. Serotonin calms the nerves. In addition, high levels of phenylalanine in the brain will result in less production of other key brain messengers like dopamine and norepinephrine, both of which are critical to mental activities.

Prescription and Nonprescription Drugs

Blood proteins can ferry a lot of toxic chemicals around the body, which actually benefits you because the proteins keep some of the toxic chemicals tied up and unable to break free and cause harm. Pollutants attached to proteins become too large to cross the BrainGate.

Many common drugs also grab on to these same blood proteins and kick the toxic chemicals off, thereby freeing them to cause harm. Only the unbound, free form of the pollutant is capable of crossing the BrainGate. Therefore, limit your use of common over-the-counter and prescription drugs, since they burden the clearance system for removing pollutants from the body and may very well increase the blood levels of free toxic agents presented to the BrainGate.

Weaknesses of the BrainGate

Circumventricular Organs

Small, distinct areas of the brain called circumventricular organs (CVOs) monitor various body functions by detecting the blood levels of hormones and other signaling chemicals that don’t cross the BrainGate. One CVO, the hypothalamus, controls food intake and must monitor the blood levels of hormones such as insulin, which cannot cross the BrainGate. Because of their unique functions, the CVOs need to allow passage of many compounds and are located outside the protective fenced areas of the BrainGate.

Neurotoxic agents that normally can’t get into the brain freely cross into the CVOs. The food additive monosodium glutamate (MSG) is particularly toxic to the CVOs. MSG causes toxicity to brain cells by literally exciting them to death. MSG produces many toxic effects on the CVOs and alters such things as brain messenger levels, metabolism, and insulin levels in the blood.
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